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@denepanpHas pabodas mporpaMma To ydeOHOMY mpeamery «MaTemaThkay
(6a3oBbIN ypoBeHb) (mpeameTHas obnacTh «Maremarnka U MHQOpMATHKa») BKIIOYAET
MOSICHUTEIIbHYIO 3aITUCKY, COJIep)KaHNe 00 yUeHHUs, TUTAHUPYEMbIE PE3yIbTaThl OCBOCHHS
POrpaMMBbl 10 MaTeMaTUKE, TEMATUYECKOE TIAaHUPOBAHUE.

[TosicHuTeNnbHAs 3aMUCcKa OTpakaeT OOIIKE IENIU U 33/1a4l U3YYCHHS] MAaTEMaTUKH,
XapaKTEPUCTHUKY TICUXOJIOTHYECKUX TMPEANOChUIOK K €€ W3YYCHHUI0 O0ydJaroIUMUCH,
MECTO B CTPYKType Y4YeOHOro IjlaHa, a TakKe IMOAXOAbl K OTOOpY COAEpKaHUf,
K ONPEJICTICHUIO TIAHUPYEMBIX PE3YIbTaTOB.

Conepxanne OOy4YeHHUs pacKpbhIBaeT CoOACpXKaTelbHbIC JIMHUH, KOTOPBIC
MpeaaraloTcs g 00s13aTeTbHOTO M3YYCHHUS B KaKJIOM KJIacCe Ha YPOBHE CPEIHETO
o01ero o6pa3zoBaHus.

[ImaHupyemble pe3yibTaThl OCBOCHHS TMPOTPaMMBI 1O MaTeMaTHKE BKIFOYAIOT
JMYHOCTHBIE, METAIlPEAMETHBIC PE3yJIbTaThl 32 BECh NEPHOJ OOyYeHHS Ha YpPOBHE
cpeaHero oOIero oOpa3oBaHMs, a TaKKe IMPEeIMETHBIE JOCTHKEHHsI 00ydaromerocs
3a KaXAbIi TO1 00ydeHuUs

INOACHUTEJBHASA 3AIINCKA

[Iporpamma 1Mo wMaTemMaTMKe Ha YPOBHE CpEeIHEro o01mero o0pa3oBaHUs
paspaborana Ha ocHoBe ®I'OC COO c yu€ToM COBpPEMEHHBIX MHUPOBBIX TpeOOBaHUMH,
NpEeIbABIIEMBIX K MAaTeMAaTHYeCKOMY OOpa3OBaHHUIO, WU TPAJAMIMI POCCUICKOTO
oOpa3zoBanusi. Peanuzanusi mporpaMmbl MO MaTeMaTUKe OOECIEYMBAET OBJIAJICHUE
KJIFOUEBBIMU ~ KOMIIETEHIIUSIMHU, COCTaBJISIIOIIMMHU  OCHOBY  JUIsl  CaMOpa3BUTHUSA
U HENpephIBHOIO 00pa3oBaHUsl, LEIOCTHOCTh OOMIEKYIbTYPHOTO, JUYHOCTHOTO H
MO3HABATEILHOTO PA3BUTHUS JJMYHOCTH 00 YJArOIIINXCA.

B nporpamMe nmo mareMarvke y4TEHbI UJeU U MoJjiokeHus KoHuenuuu pa3BuTHS
MareMarrueckoro oopazoBanusi B Poccuiickoit @eneparyu. B cOOTBETCTBUM ¢ Ha3BaHUEM
KOHIICTIIIUHA, MaTeMaTH4YeCKoe OOpa3oBaHUE JOJDKHO, B YACTHOCTH, MPEIOCTABISATH
KOKJIOMY 00yJaronieMycsi BO3MOKHOCTD JIOCTHDKCHHS YPOBHSI MAaTEMAaTHYECKUX 3HAHUM,
HE0OXOAMMOTO JJIsl JanbHEHIeld ycrnenHon >ku3Hu B obiiectBe. IMEHHO Ha pelieHue
ATOM 3a/1auy HalleJIeHa MporpaMMa Mo MaTeMaTHuke 0a30BOT0 YPOBHSI.

B smnoxy nudposoit Tpanchopmarmu Bcex cdep UeTOBEUYECKON NeITeTbHOCTH
HEBO3MOXXHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM YEJOBEKOM 0e3  0a30Boil
MaTeMaTU4YECKON MOJTOTOBKHU. Y Ke B IIKOJIE MATEMaTUKA CIYKUT OMOPHBIM MPEIMETOM
JUIST U3Y4YEHUST CMEXHBIX JUCHUIUIMH, a B OJKU3HM IIOCJIE IIKOJIBI pPealbHOU
HEOOXOJIMMOCTBIO CTAHOBUTCS HEMPEPHIBHOE 00pa3oBaHUE, YTO TPEOYeT MOTHOLIEHHON
0a30BOl 00I11€00pa30BaTEILHON MOATOTOBKH, B TOM YHCJI€ W MaTEMaTUYE€CKOM. DTO
OOYCJIOBJIEHO TE€M, UYTO B HAlllM JHU PACTET YMCIO CHEHUATIBHOCTEW, CBSI3aHHBIX
C HETIOCPEJICTBEHHBIM NMPUMEHEHHUEM MAaTEMAaTUKU: U B cpepe SKOHOMUKH, U B OU3HECE,
Y B TEXHOJIOTMYECKUX 00JIACTSX, U JaXe B TYMaHUTapHbIX cPepax. Takum oOpazom, Kpyr
oOydJaromuxcs, Mg KOTOPBIX MaTeMaTUKa CTAaHOBUTCS 3HAYUMbBIM MPEAMETOM,
CYILIECTBEHHO PACIIUPSIETCS.



[IpakTryeckas MOJIE3HOCTh MaTEMaTUKU OOYCIIOBJIEHA TE€M, YTO €€ MpeaMETOM
ABJISIIOTCS QD yHIAMEHTANIbHBIC CTPYKTYPhI HAIIETO MUPA: MPOCTPAHCTBEHHBIE (POPMBI U
KOJINYECTBEHHBIC OTHOIICHUS OT MPOCTEHIINX, YCBAHMBAEMBIX B HEMOCPEICTBEHHOM
OMbITE, JO JOCTAaTOYHO CJIOKHBIX, HEOOXOAUMBIX [l PpPa3BUTHS HAyYHBIX W
TEXHOJIOTUYECKUX HAEH. be3 KOHKPETHBIX MATEeMaTHYECKUX 3HAHUU 3aTPYyAHEHO
IIOHUMAaHHWE IIPUHIMIIOB YCTPOMCTBA M MCIIOJNb30BAHUS COBPEMEHHOM TEXHHKH,
BOCIIPUSITUE M HMHTEPIPETAMS Pa3sHOOOpPa3HOW COIMAIbHOM, SKOHOMHYECKOM,
MOJMMTUYECKON  mHpopManmu, Maaod(PPeKTUBHA TOBCEAHEBHAs  IMpaKTUYECKas
JIEeATENbHOCTh. KaK10My 4EI0BEKY B CBOEH KU3HU MPUXOAUTCS BBITIOJHATH JOCTATOYHO
CJIOXKHBIE PACUYEThI U COCTABIIATH HECJIOKHBIC aJITOPUTMBbI, HAXOIUTh HYXHBIE (DOPMYIIbI
U NIPUMEHATHh UX, BJAJETh NPAKTUYECKUMHU MPUEMAMHU F€OMETPUUECKUX HW3MEPECHUN U
MOCTPOEHUM, YUTaTh HMH(POPMAIMIO, TPEICTABICHHYI0 B BUAY TaOJMIl, AUarpamm
U rpaduKoOB, >XUTb B YCJIOBHUSX HEONPEAEIEHHOCTH M TOHUMATh BEPOSTHOCTHBIN
XapakTep CIy4yalHbIX COOBITUM.

OnHOBPEMEHHO C pacimpeHueM cep MPUMEHEHHS MaTeMaTUKH B COBPEMEHHOM
obmecTBe Bc€ Oojiee BaXKHBIM CTAHOBUTCS MaTEeMaTHYCCKUU CTHJIb MBIIUICHHS,
MPOSIBJISIFOILINICS B OINPENEIEHHBIX YMCTBEHHBIX HaBblKax. B mporecce u3ydeHus
MaTeMaTUKU B apCEHAl NMPUEMOB U METOJOB MBIIUIEHUSI YEJIOBEKA €CTECTBEHHBIM
00pa3oM BKJIIOYAIOTCA MHAYKIMS U JASAyKIHsI, 0000IIeHre U KOHKPETU3allus, aHAIU3 U
CUHTE3, KJIacCU(pUKALUSI U CUCTEMaTu3alus, abcTparupoBanue W aHayiorus. OOBEKTHI
MATEMATHYECKUX YMO3AKJIIOUEHHM, NpaBWIa WX KOHCTPYMPOBAHUA PACKPBIBAIOT
MEXaHMU3M  JIOTUYECKMX  IOCTPOCHUH,  CHOCOOCTBYIOT  BBIPAaOOTKE  yMEHUS
dbopmynupoBaTh, O0OOCHOBBIBaTh W JOKa3bIBaTh CYXKJICHHUS, TEM CaMbIM pPa3BUBAIOT
JIOTUYECKOE MBIIUIeHHE. MaTeMaTuke MPUHAIIEKUT BeAyIlas posib B (POPMUPOBAHUU
AITOPUTMUYECKOM KOMIIOHEHTHI MBILIUJIEHUS M BOCHUMTAHUM YMEHHUM JI€HMCTBOBAaTh
10 33JaHHBIM AITOPUTMAM, COBEPIIEHCTBOBATh M3BECTHBIE U KOHCTPYHMPOBATH HOBBIE.
B nmpouecce pemieHus 3agad — OCHOBHOM y4eOHOH JAESTENbHOCTH Ha YpOKax
MAaTEMATUKH — Pa3BUBAIOTCA TBOPUECKAS U MPHUKJIIAIHAS CTOPOHBI MBIIICHUS.

OOyyenue maremaTuke Aa€T BO3MOXHOCTh Pa3BUBATh y OOYy4arOLIUMXCS TOYHYIO,
palMOHANILHYI0O M MUH(QOPMATHUBHYIO Peub, YMEHHE OTOMpaTh Haubosee MOJIXOMSIIne
S3BIKOBBIEC, CUMBOJHMYECKHE, TpaduyecKue CpeACTBa ISl BBIPAXKEHUS CYXKIACHUN U
HarJSIAHOTO UX MPEICTaBICHUS.

HeobxomuMpIM KOMIIOHEHTOM OOIIEH KYJIbTYphl B COBPEMEHHOM TOJIKOBAHHUH
ABJISIETCS 00I[e€ 3HAKOMCTBO C METO/IaMU TTO3HAHMUS ICUCTBUTEIHLHOCTH, MPEICTABIICHUE
O MpEeIMETE W METOJI€ MaTEMaTUKH, €ro OTIMYUS OT METOJOB E€CTECTBEHHBIX H
TYMaHUTApPHBIX HayK, 00 OCOOEHHOCTSAX MPUMEHEHUS MaTEMaTUKU ISl PEIICHUs
HAYYHBIX U MPUKIAIHBIX 337a4. Takum 00pazom, MaTeMaTHYeCKOe 00pa30BaHNE BHOCUT
CBOM BKJIaJl B pOpMUpOBAHUE OOIIEH KYIbTYPhl YEIOBEKA.

N3ydenne MareMaTuku CIOCOOCTBYET 3CTETHUYECKOMY BOCIHUTAHHUIO YEJIOBEKa,
IMIOHUMAHHUIO KpacoTbl M H3AIIECTBA MATEMATUYECKUX PACCYXKIACHHH, BOCIPUSITUIO
reoMeTprUIecKuX PopM, YCBOCHHIO UAEH CUMMETPHH.



[TpuoputeTHpiMH TEsIMU 00ydeHUs: Marematuke B 10—11 kiaccax Ha 6a30BOM
YPOBHE SIBJISIFOTCSI:

dbopMUpoBaHUE IIEHTPAIBHBIX MAaTEMAaTUYECKUX TMOHATHH (YMCIO, BEJIMYUHA,
reoMerpuueckas (Qurypa, mnepeMeHHas, BEPOSTHOCTh, (YHKIMS), OO0ECHEeUMBAIOIIUX
MIPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MAaTEMaTUUYECKOr0 00pa3oBaHus 00yJyarouuxcs;

MOJIBE/ICHUE OOY4YaloIMXCs Ha JOCTYMHOM JUIsi HUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTeMaTHUKU U OKPYXKAIOIIETr0 MUPA, TOHUMAaHUE MAaTEMaTUKH KaK 4acTu
o01Iei KyJIbTYpbl YEJIIOBEUECTBA;

pa3BUTHE WHTEIUICKTYAIbHBIX M TBOPYECKUX CIOCOOHOCTEH 0O0yJaronmxcs,
MO3HABATEIbHON aKTUBHOCTU, UCCIENOBATEIbCKUX YMEHUH, KPUTUYHOCTH MBIIUICHMUS,
WHTEpeca K U3y4CHUI0 MaTEMAaTUKU;

dbopmupoBanue (GYHKIHOHAJIBHOM MaTeMaTU4YeCKOM TIpaMOTHOCTHU: YMEHHUS
pacno3HaBaTh MaTE€MaTUYECKHE AaCMeKThl B pEATbHbIX JKU3HEHHBIX CUTYalMIX
W TpU U3YUYCHUH JPYTUX YYEOHBIX TMPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH W
3aKOHOMEpHOCTEW, (OpPMYJIMPOBATH HMX Ha S3bIKE MAaTEMaTUKH U  CO3/1aBaTh
MaTeMaTUYeCKUe MOJIEIH, TMPUMEHSITh OCBOCHHBI MaTeMaTW4YecKUil  amnmapar
JUISl PElICeHUs] MPaKTUKO-OPUEHTUPOBAHHBIX 3a/lady, MHTEPIPETUPOBATH U OICHUBATh
MOJIYYECHHbIE PE3YJIbTATHI.

OCHOBHBIMHU JHHHSMHU cojepxaHuss marematuku B 10-11 kiaccax sIBISAIOTCS:
«Yucna u BeIUUCIEHUD», «Anredpa» («AJredpanyeckue BBIPAKECHUS», «YpaBHEHUS U
HEepaBeHCTBay), «Hauana Maremarrueckoro anaiauzay, «I'eomerpus» («['eomerpuyeckue
Gurypsl U X CBOMCTBay, «l3mMepeHne reoMeTpUuYECKUX BEIUYUHY»), «BepoaTHOCTh U
CTaTUCTHKaY». JlaHHBIC JIMHUM PA3BUBAIOTCA TapaJUIeNbHO, KaXKJas B COOTBETCTBUU
C COOCTBEHHOI JIOTMKOM, OJJHAKO HE HE3aBHCHUMO OJ[HA OT JAPYroM, a B TECHOM KOHTAaKTe
u B3aumojnercTBuu. Kpome 3Toro, ux o0OBEOUHSAET JIOTMYEcKash COCTaBISIONIAs,
TPaAUIIMOHHO MPUCYIIAs MATEMATUKE U TPOHU3BIBAIOIIAS BCE MATEMAaTUUECKUE KYPChl U
conepxarenbuble uHUU. ChopmynupoBanHoe B ®I'OC COO TtpeboBaHue «BIajcHUE
METOIaMH JI0Ka3aTeNIbCTB, aJrOpUTMaMHU pEIICHUs 3aJad, yMEeHHe (QOopMyIupoBaTh
ONpEJEICHUs, AKCUOMbl U TEOPEMbl, MNPUMEHATh HUX, MPOBOAUTH J0Ka3aTEIbHbIE
paccykJieHus B XOJi€ pEIIeHUs] 3aJaud» OTHOCHTCS KO BCEM Yy4eOHbIM Kypcam, a
dbopMUpoBaHUE JIOTUYECKUX YMEHHUM pacmpeessieTcss MO0 BCeM TrojaM o0y4yeHus
Ha YPOBHE CpeHEro 001Iero oopa3oBaHusl.

B cootBercTBun ¢ ®I'OC COO mareMatuka sBISETCS 00s3aTEIbHBIM MPEAMETOM
Ha JaHHOM ypoBHE oOpazoBanus. [Iporpammoii mo maTemaTwke MpeaycMaTpHBAETCs
u3ydeHue ydeOHoro mnpeamera «MaTemaTuka» B paMKax TpEX YUeOHBIX KYpPCOB:
«AnreOpa W Hayaja MaTeMaTU4YecKOro aHamusa», «l'eomerpusi», «BeposTHOCTh U
CTaTUCTUKa». DOPMHUPOBAHUE JIOTUYECKUX YMEHUW OCYIIECTBIISETCS HA MPOTSKEHUU
BCEX JIeT oOy4YeHHs Ha YPOBHE CpeHero oOIiero o0pa3oBaHUs, a JIEMEHTHI JIOTUKU
BKJIFOYAIOTCS B COJICP’KAHUE BCEX HA3BAHHBIX BBIIIE Y4EOHBIX KYPCOB.

OO611ee 4KCiIoO YacoB, PEKOMEHIOBAHHBIX IS U3y4eHUs1 MaTeMaTuku — 340 4acos:
B 10 kmacce — 170 yacoB (5 wacoB B Hememo), B 11 kmacce — 170 gacoB (5 gacos
B HEJIETIIO).



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBbI
IHO MATEMATHUKE HA YPOBHE CPEJIHEI'O OBILLIEI'O ObPA3OBAHUA

N3ydenne MareMaTukyd Ha YpOBHE OCHOBHOI'O OOIIEro O0Opa3oBaHUsI HAMPABICHO
Ha JIOCTIDKCHHE OOYYArOIIMMUCS JIMYHOCTHBIX, METANpPEAMETHBIX W TPEIMETHBIX
o0pa3oBaTelbHBIX PE3YyJbTATOB OCBOCHUS YUEOHOI0 MpeIMeTa.

JIMUHOCTHBIE PE3YJIBTATHBI

B pesynbTare nzydeHuss MaTreMaTHKU Ha YPOBHE CPEIHEro OOIIero oopa3oBaHMs
y oOy4aromerocst 0yayT chOpMUPOBAHBI CIEAYIONINE TUYHOCTHBIC PE3YJIbTATHI:

1) rpaskaIaHCKOro BOCIUTAHMS:

C(OPMHUPOBAHHOCTh TPAKIAHCKOW TO3HUIMHA OOYYaOMIErocss KaK aKTUBHOTO |
OTBETCTBEHHOI'0 YJIeHA POCCHUHCKOro OOIIECTBa, MPEACTaBICHUE O MaTeMaTHUYECKHX
OCHOBaX ()YHKIIHOHHPOBAHHMS PA3IUUYHBIX CTPYKTYD, SBICHUH, IPOLIEIYP I'PaXIaHCKOIO
obrmrectBa (BHIOOPHI, OMPOCHI M JIPYroe), YMEHHE B3aUMOJICHCTBOBATh C COIMAIbHBIMHU
UHCTUTYTaMH B COOTBETCTBUU C MX (YHKIUSIMHU U Ha3HAUYCHUEM;

2) NaTPHOTHYECKOTr0 BOCTIMTAHUS S

C(OPMUPOBAHHOCTh ~ POCCUMCKOM  Ipa)XTaHCKOM HJIEHTUYHOCTH, YBaKCHUS
K DPOLIJIOMY M HACTOSAIIEMY POCCHUHWCKONM MAaTEMAaTHKH, LEHHOCTHOE OTHOLIEHUE
K JOCTHKCHUSAM DPOCCUMCKUX MATEMATHUKOB U POCCUMCKOW MAaTeMaTU4YECKOW IIIKOJIBI,
UCIOJIb30BaHUE ATUX JOCTH)KEHUN B APYrUX HAayKaxX, TEXHOJIOTUAX, Chepax IKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOT 0 BOCTIMTAHMS :

OCO3HAHHME JYXOBHBIX IIEHHOCTEH POCCHUICKOro Hapoja, CchHOpMHUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, 3TUYECKOTO MOBEACHUS, CBSI3aHHOIO C MPAKTHYECKUM
MPUMEHEHUEM JOCTHKEHUNW HAYKH WM JICSITEIbHOCTHIO YYEHOTO, OCO3HAHHUE JIMYHOTO
BKJIaJ]a B IOCTPOEHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTHYeCKOro BOCIIMTAHMS

DCTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYAs OJCTETHKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIICHHH, PpacCYKICHHH, BOCIPHUUMYHUBOCTH
K MaTEeMaTHYECKUM acleKTaM Pa3IMYHbIX BUIOB HCKYCCTBA,;

5) dpuznyecKkoro BOCHATAHMUS:

c(OPMUPOBAHHOCTh YMEHMs NPUMEHSATH MaTeMaTHUECKHUE 3HAHUA B HMHTEpecax
3I0pOBOr0 M 0€30MacHOro o0pas3a KHU3HU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY
3I0pOBbIO  (340POBOE MHUTAaHHUE, COATAHCHUPOBAHHBIM pEXUM 3aHATUH M OTIbIXA,
perynsipHas (pusnueckas akTUBHOCTD), PU3NUYECKOE COBEPILIEHCTBOBAHHUE IIPU 3aHATHUSIX
CIIOPTUBHO-0310POBUTEIILHON IEATEIIBHOCTHIO;

6) TPyA0BOro BOCIIATAHMSA:
TOTOBHOCTh K TPYAY, OCO3HAHHUE IIECHHOCTH TPYIOJIIOOMS, UHTEPEC K Pa3IUYHBIM
chepam mpodeCCHOHATIBHON JIEATEIBHOCTH, CBS3aHHBIM C MAaTEMaTHKOM U €€
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NPWIOKEHUSIMU, YMEHHE COBEpIIAaThb OCO3HAHHBIM BbIOOpP Oynymedl mnpodeccuun
U pPEaIM30BbIBaTh COOCTBEHHBIE JKU3HEHHBIC IUIAHBI, TOTOBHOCTh U CIIOCOOHOCTh
K MaTeMaTH4ecKOMY OOpa30BaHUIO M CaMOOOpPa30BaHUIO HA MPOTSHKEHUM BCEH KU3HU,
TOTOBHOCTh K aKTUBHOMY YYACTHIO B PELICHUM IPAKTUYECKUX 33]a4 MAaTEMaTUYECKON
HaIpaBJICHHOCTH;

7) IKOJIOrH4eCKOro BOCIIUTAHMS

c(OPMHUPOBAHHOCTH YKOJOIMUECKON KYIbTYPhI, IOHUMAaHNUE BIMSHHS COIL[HAILHO-
HSKOHOMUYECKHUX MPOLIECCOB HA COCTOSHUE IPUPOAHON U COLUATbHON CPeIbl, OCO3HAHKE
r100aIbHOr0  XapakTepa JKOJOIMYECKHX MPOOJeM, OpHUEHTAlUs Ha IMPHMEHEHUE
MaTeMaTHYECKUX 3HAHMK U1 pElICHHs 3ama4 B O00JacTH OKPYKAaKoIIeH Cpepl,
IUTAHUPOBAHKE IOCTYIIKOB M OICHKH MX BO3MOKHBIX IOCIAEICTBHI I OKPYKarOIICH
Cpebl;

8) HeHHOCTH HAYYHOTr 0 MO3HAHUS

c(OpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKH M OOLIECTBEHHOW MPAaKTHUKH, TOHUMAHUE MAaTEMaTUYECKON HAyKH Kak
cepbl 4eTOBEUECKON 1EATENbHOCTH, 3TANIOB €€ Pa3BUTUS U 3HAYUMOCTHU JUJISl Pa3BUTHUS
IUBWIM3ALMM, OBJIAJCHUE SA3BIKOM MaTEeMaTUKM M MaTeMaTHYecKOl KyJIbTypou
KaK  CpEACTBOM  IIO3HAHHWA  MHUpPA, TOTOBHOCTh  OCYIIECTBIISATH  MPOEKTHYIO
Y VCCIIEIOBATENBCKYIO AEATEIbHOCTh HHINBUAYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynbrare ocBOeHUS TPOrpaMMbl 10 MAaTEMAaTHKE HAa YPOBHE OCHOBHOT'O O0IIIET0O
oOpa3oBaHusi y oOydarorierocs 0yayr copMupoBaHbl METaNpeIMETHBIC PE3yJIbTaThl,
XapaKTEePU3YIOUIUECS OBJIAICHUEM YHUBEPCAJIbHBIMU MO3HABATEIIbHBIMU JICHCTBUSIMH,
VHUBEPCAIbHBIMM ~ KOMMYHUKATUBHBIMU  JEHCTBUSIMA W YHUBEPCAJIbHBIMU
pPEeryJasTUBHBIMU JICUCTBUSMHU.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHBbIE YUYeOHbIE TeMCTBUS
ba3oBble Jioruueckue AeMCTBUA:

BBISBJIAITD M XapaKTEpU30BaTh CYHIECTBEHHBIE IIPU3HAKM MAaTEMaTHYECKHUX
OOBEKTOB, NOHATHUN, OTHOLIEHUN MEXIY MOHATHIMH, (OPMYIHPOBATH OIpPEAEICHUS
NOHATHUN, YCTAHABIMBATh CYIIECTBEHHBI MpHU3HAK KJIacCU(PUKALMU, OCHOBAaHUS
JUIs 00001IEHUS M CpaBHEHUS, KPUTEPUH MMPOBOAUMOI0 aHAIIN3a;

BOCIPUHUMATh, (DOPMYIMPOBATH U MIPEOOPA3OBBIBATH CYKJICHUS: YTBEPAUTEIbHbBIC
Y OTpULATENbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBIIBIITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M INPOTUBOPEUUS
B (akTax, [JaHHBIX, HAOIMIOAEHUSAX M YTBEPKACHUSAX, TMpeajarartb KpUTEPUH
JUISL BBISIBJICHHSI 3aKOHOMEPHOCTEN ¥ TPOTUBOPEUN;

JIeJ1aTh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, IEIYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIFOUEHUN, YMO3aKIIOUECHUN 110 aHAJIOTHH;



IPOBOAUTH CaMOCTOATEIBHO JIOKA3aTENbCTBA MAaTEMaTHYECKUX YTBEPXKIACHUM
(mpsiMble W OT TPOTHUBHOTO), BBICTPAMBATh APryMEHTAIMIO, MPUBOAUTH MPUMEPHl U
KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CYXACHUSI U BHIBOJIBI;

BBIOMpATh CIOCOO pelleHuss yueOHOW 3a71auu (CpaBHMBATh HECKOJIbKO BapHAaHTOB
pelieHus, BbIOMpaTh Haubosiee NOAXOMAMNNA C YYETOM CaAMOCTOSITETIbHO BBIJIEIEHHBIX
KPUTEPHEB).

Bba3oBble uccienoBaTebCcKue 1eiCTBUSA:

WCIOJIb30BaTh  BOMPOCHI KaK  HMCCJENOBATEIbCKUM  WHCTPYMEHT  TO3HAHMS,
dbopMynHpoBaTh BOMPOCH], (PUKCHUPYIOMINUE MPOTUBOPEUHE, MPOOIEMy, YCTaHABINBAThH
HCKOMOE M JaHHOE, OPMHUPOBATH TUIIOTE3Y, apT'YMEHTHUPOBATH CBOIO ITO3UIIHIO, MHCHHC,

MPOBOAUTh CAMOCTOSTETIHHO CIUIAHUPOBAHHBIA JKCIEPUMEHT, HCCIIEOBAHUE
[0 YCTAaHOBJICHHIO OCOOCHHOCTEM MaTeMaTH4ecKoro OOBEeKTa, SABJIEHUS, Ipoliecca,
BBISIBJICHUIO 3aBUCHMOCTEH MKy 00bEKTaMu, SIBJICHUSIMH, ITPOIIECCAMHU;

CaMOCTOATENFHO (OpMYTHpPOBaTh OOOOIIEHUS ¥ BBIBOJBI 1O pe3yibTaram
MPOBEIEHHOTO HAOIIOJCHUS, UCCIENOBAHUS, OIEHUBATHh JOCTOBEPHOCThH IMOTYYEHHBIX
pe3yJbTaTOB, BEIBOJIOB U OOOOIICHHIA,

NPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpollecca, a TaKXKe BBIIBUTATh
MIPEIONIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undpopmanmeit:

BBISIBJIAAT J1e(DULUTHI UHPOPMALIUY, JTaHHBIX, HEOOXOJUMBIX JJIsi OTBETA HA BOIIPOC
U JUIA pElICHUs 3a]a4H;

BbIOMpaTh MH(OPMALMIO W3 HCTOYHUKOB PA3IMYHBIX THUIIOB, aHAIU3UPOBATh,
CUCTEMAaTU3UPOBaTh M HHTEPIPETHPOBATH MH(OPMALMIO Pa3IUYHBIX BUIOB U (POpM
IIPEICTaBIICHMS;

CTPYKTYpUpOBaTh WH(GOpPMALUIO, MPEACTaBIATh €€ B pa3IMuHbIX (opMmax,
WJUTIOCTPUPOBATh TpaduyecKy;

OLIEHMBATh HAAEKHOCTh MHGPOPMAIMKM IO CAMOCTOSTEIHHO CPOPMYIUPOBAHHBIM
KpUTEpUsIM, CHOPMYIUPOBAHHBIM CaMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHHBEpPCAJbHbIC Y4eOHbIC JCHCTBUA:

BOCIIPUHUMATh M (OPMYIHPOBATh CYXACHHUS B COOTBETCTBUM C YCJIOBHIMHU
U LEISAMH OOIIEHHUS, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3pEHUS B YCTHBIX H
IIMCBMEHHBIX TEKCTaX, AaBaTh MOSACHEHMS IO XOAY PEIICHMS 3aJa4d, KOMMEHTUPOBATh
IIOJIyYEHHBIN PE3yNbTaT;

B XoJie OOCYXJEHHUs 3aJaBaTh BOIPOCHI IO CYHIECTBY OOCYKAaeMOHl TeMBl,
npo0JIeMbl, PEeIIaeMoil 3a7auM, BBICKA3bIBaTh WJEH, HAILIEJIEHHbIE HA MOUCK PEIICHMS,
COIIOCTABJIATE CBOU CYXKACHUA C CYXICHUAMHU JAPYTMX YYaCTHUKOB JHaJIora,
OOHapyXuBaTh pa3jIMuue U CXOJICTBO MO3ULUI, B KOPPEKTHOU (popme (popMynHpoBaTh
pa3HoOrIacusi, CBOM BO3PAKECHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUSA 3a7a4d, DKCIEPUMEHTa, MCCIIEI0BaHMs,
IIPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (GopMaT BBICTYIUIEHUS C Y4YETOM 3ajad
IPE3EHTAlUU U OCOOEHHOCTEN ayIUTOPHH.



PerynsitTuBHbIC YHUBeEpPCAJIbHbIE Y4eOHbIC HeHCTBUSA
Camoopranusanusi:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHHS 3a/1a4H, BRIOUPATH CIIOCOO PEIICHUs ¢ y4ETOM
UMEIOIIUXCSI PECYpCOB U  COOCTBEHHBIX BO3MOXKHOCTEHW, apryMeHTUPOBaTh W
KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTP0/1b, YMOIHOHAJILHbBIH HHTEJJIEKT:

BJIa/I€Th HaBbIKAMHU MO3HABATEIbHOW pe(dieKcHH Kak OCO3HAHUS COBEPIIAEMBIX
JNEHUCTBUM W MBICIUTENBHBIX TPOLIECCOB, HX pPE3yJbTaTOB, BIAJAETh CIOCOOAMU
CaMONIPOBEPKH, CAMOKOHTPOJISI TpoLecca W pe3yibTaTa PENICHHs MaTeMaTH4eCKOU
3a/1a4u;

OpeIBUIECTh TPYAHOCTH, KOTOpPbIE MOI'YT BO3HUKHYTh IPHU PEIICHUU 33]auH,
BHOCUTb KOPPEKTHBBI B JEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, IAHHBIX,
HallICHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLIEHMBAaTh COOTBETCTBUE pe3yJlbTaTa LEIH U YCIOBHUSM, OOBSCHATH MPUYUHBI
JOCTUKEHMSI WIIM HEAOCTHXKEHUS PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OLIMOKY, 1aBaTh
OLIEHKY PUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eATENbHOCTh:

MMOHUMATh U UCHOJIb30BaTh MPEUMYyILIECTBA KOMAaHIHON U MHIMBHIYaJIbHON pabOThI
OpU pEIICHUH YYeOHBIX 3aJady, NPUHUMATh LEJIb COBMECTHON JeATEIbHOCTH,
IUIAHUPOBATh OPraHU3ALMI0 COBMECTHOW pabOThl, pacupenessiTb BUIbI padoT,
JIOTOBApUBAThCs, OOCYXKJaTh MpoLecC U pe3yiapTaT paboThl, 00001aTh MHEHHUS
HECKOJIbKHUX JIOJICH;

y4acTBOBAaTh B TPYNNHoBBIX (opmax padboTel (0OCYkIeHHsS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHITOJIHATH CBOIO YacTh padOThI U KOOPAHMHUPOBATH CBOU
JEHCTBUSI C IPYTMMHU YJIeHAaMH KOMaH/Ibl, OLIEHUBATh KaueCTBO CBOETO BKJIaaa B OOLIUI
IPOAYKT MO KPUTEPUAM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUSL.

INPEAMETHBIE PE3YJIbTATBI

[TpeameTHbIe pe3ynbTaThl OCBOCHHUS IMPOrpaMMbl 10 MaTeMaTHKEe Ha 0a30BOM
YpOBHE Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus MPEACTABICHBI IO TO/IaM OO0YICHUS
B paMKaxX OTHCJIbHBIX YYEOHBIX KYPCOB B COOTBETCTBYIOIIMX pa3lieiax IpOrpaMMbI
110 MaTeMaTHKe.
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OEJIEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOTI'O KYPCA «AJITEBPA
N HAYAJIA MATEMATHYECKOI'O AHAJIM3A»

HOACHUTEJIBHAS 3AIIMCKA

VY4eOHsblil Kypc «Anredpa U Hauajga MaTeMaTUYECKOro aHAIN3a» SBJSIETCS OAHUM
13 HaumOoJiee 3HAYMMBIX B MPOrpaMMe CpeaHero oOIero oOpa3oBaHUsl, MOCKOJIBbKY,
C OJHOW CTOPOHBI, OH OOECHEYMBAET WHCTPYMEHTAIbHYIO 0a3y g HU3y4yeHHUs BCeX
€CTeCTBEHHO-HAYUYHBIX KYpCOB, a C JPYrod CTOPOHBI, (OPMHPYET JIOTUYECKOE
U a0CTpakTHOE MBIIIJICHHE OOYJYaloIUXCcs Ha YpOBHE, HEOOXOJWMOM [IJIsl OCBOCHUS
y4e0HBIX KypcOB MH(GOPMATHKH, OOIIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH. B pamkax
y4yeOHOro Kypca «Anrebpa W Hadaja MaTeMaTHYECKOro aHajlu3a» o0ydarolmecs
OBJIa/ICBAIOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HAYKH, KOTOpasi POPMYIUPYET CBOU
JOCTIDKEHUS B MaTeMaTuyeckon Gopme.

VY4eOHbIi Kypc anreOpbl U HayaJl MaTEMaTHYECKOTO aHAJIM3a 3aKJIa/IbIBAET OCHOBY
IJIsL  YCHEIIHOTO OBJAJCHUS 3aKOHaMH (U3UKW, XUMUH, OWOJOTHH, MOHHUMAaHUS
OCHOBHBIX  TEHJEHIMHA OKOHOMUKM ¥  OOINECTBEHHOW  JKHU3HH,  IO3BOJISET
OPHEHTHUPOBATHCSI B COBPEMEHHBIX LHU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSAX,

YBEPEHHO HCIIONb30BaTh MX B TMOBCEIHEBHOM XU3HU. B TOXXe Bpemsi OBIajgcHHUE
a0CTPaKTHBIMU U JIOTUYECKU CTPOTUMHU MAaTEMaTHUYECKUMH KOHCTPYKITUSIMU Pa3BUBACT
YMEHHE HaXOIWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HWCTHHHOCTH YTBEp)KICHUS,
UCMOJb30BaTh 0000IIEHNE W KOHKPETU3alMI0, a0CTparupoBaHUWE U  aHAJIOTHIO,
dopMupyeT KpeaTUBHOE U KpUTHYECKOE MbIIIIEHUE. B Xo/1e n3yueHus anreOpbl 1 Havam
MaTeMaTUYeCKOro aHaJlM3a Ha YpOBHE CpeIHEro ooiiero oopazoBaHusi 00ydarouluecs
MOJTy4arOT HOBBIIM OMNBIT PEIIEHUs MPUKIAHBIX 3a/1a4, CAMOCT OSITEJIbHOTO MIOCTPOCHHUS
MaTEeMAaTUYECKUX MOJeNell peabHBIX CUTYalluii W WHTEPIPETalluu TMOTydeHHBIX
pelIeHUH, 3HAKOMSITCS C MPUMEpaMU MaTeMaTHYECKHX 3aKOHOMEPHOCTEH B MPHUPOJIE,
HayKe M B UICKYCCTBE, C BELIAOIIUMHUCS MAaTEMaTHUECKUMH OTKPHITUSIMH U X aBTOPaMHU.
VY4eOHbIE Kypc anreOppl M Hayajl MaTeMaTHYecKOro aHaiu3a o0Jiaaaer
3HAYUTENbHBIM BOCIUTATEIbHBIM TMOTEHIIMAIOM, KOTOPBIA pealu3yercs Kak uepes
y4eOHbIN MaTepua, CiocoOCTBYIONNI (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHS, TaK
U depe3 crnenupuky ydeOHOW MAeATENbHOCTH, TPEOYIOIIEH CaMOCTOSTEIHLHOCTH,
aKKypaTHOCTH, MPOJODKUTEIBHON KOHILIEHTPAllMd BHUMAHUSI U OTBETCTBEHHOCTU
32 [TOJIyYEHHBIN PE3YJIbTAT.

B ocnHoBe Meromuku oOyueHus anredpe M HadalaM MaTeMaTUYECKOro aHalu3a
JICKUT JACITETHHOCTHBINA MPUHIIAIT 00YUEHUS.

B cTpykType mporpammsl 1o anreOpe 1 HauajaaM aHajn3a BBIACISIOTCS CIeIYIOIINe
cofiepKaTellbHO-MeToiuuecKue JuHuM: «Yucna u  BbruMciaeHus», «DyHKIUM U
rpadpukn», «YpaBHEHUS M HepaBeHCTBa», «Hauama maTeMaTHuecKkoro aHaausan,
«MHoO)ecTBa U JIorTMKa». Bce OCHOBHBIE comepKaTeIbHO-METOAMYECKUE JIMHUU
U3y4aloTCd Ha NPOTSDKEHUH JIBYX JieT OOydeHHs Ha YpPOBHE CpPEAHEro OOIIETo
00pa3oBaHusl, €CTECTBEHHO JOMONHSS APYT Apyra U MOCTENEHHO HACHIIAsICh HOBBIMU
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TeMaMM U pasnenamu. JlaHHbIH ydeOHBbIN KypC SIBISETCS MHTETPATHUBHBIM, IMOCKOJIBbKY
o0BbeIUHSIET B ce0e CoAepKaHUE HECKOIbKMX MaTeMaTUYECKUX IUCLUUIUIUH: alredpa,
TPUTOHOMETPHS, MaTEMAaTUYECKUI aHAU3, TEOPUsI MHOXKECTB U Apyrue. [lo mepe Toro
Kak oOydaroliuecs OBIAAEBAalOT BCE Oosiee IMPOKMM MATEMATHYECKUM alllapaToM,
y HHUX [OCJEN0BaTeIbHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHUE CTPOMUTh
MaTeMaTU4YeCKyl0 MOJEb pEeajJbHOM CUTyalld, HNPUMEHATHh 3HAHUSA, IOJy4YECHHBIE
B yueOHOM Kypce «AureOpa U Hadajlla MaTeMaTHUYECKOrO aHajau3ay», IJs pelIeHUs
CaMOCTOATENIbHO  C(POPMYJIMpPOBAaHHOM  MareMaTHYEeCKOM  3aJaud, a  3aTeM
MHTEPIPETUPOBATH MOTYYEHHBIN pe3yJIbTaT.

CopepxatenbHO-MeTOAMYECKass JUMHUA «Yucna W BBIYMCICHUS» 3aBepliacT
dbopMUpOBaHUE HABBIKOB HCIOJIb30BAaHUS JCHCTBUTENBHBIX YHCEN, KOTOpOEe ObLIO
HAayaToO Ha YPOBHE OCHOBHOro oOuiero oOpa3zoBanusg. Ha ypoBHe cpemnero o01iero
o0Opa3oBaHusi 0cO00€ BHUMaHUE yaemnsieTcs: (GOPMUPOBAHUIO TPOYHBIX BEIUUCTUTEIbHBIX
HABBIKOB, BKJIIOYAIOIIMX B ce0s HCIOJB30BAHHWE pPAa3IMYHBIX (opM 3amucu
JNEUCTBUTENBHOIO YHCIIA, YMEHUE PALMOHAIBLHO BBINOJHATH JEUCTBUS C HUMH, JI€1aTh
NPUKHUIKY, OLEHUBATh pe3yibTar. OOydaromuecss Noay4JaroT HaBBIKH MPUOIMKEHHBIX
BBIYHCIICHUH, BHITTOJIHCHUSI ACHUCTBUH C YMCIIaMU, 3alIMCAHHBIMH B CTaHIAPTHOU (opMme,
MCIIOJIb30BAHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHUM.

CopepxartenpHass  JIMHMS ~ «YPAaBHEHHs W HEPABEHCTBA»  pealn3yercs
Ha NPOTSKEHUU BCEro oOyueHus: Ha YPOBHE CpeIHEro oOLIero oopa3oBaHus, MOCKOIbKY
B KaXJOM paszelie NpOorpaMMbl IPEIyCMOTPEHO PEIIEHHE COOTBETCTBYIOIIMX 3a/ad.
OOyuvaroniyecs: OBJIa/IEBAIOT PA3IMYHBIMU METOAAMH PELICHUS LENbIX, pallMOHAIbHBIX,
UPPALMOHAIBHBIX, TTOKA3aTENbHbIX, JIOrapu(pMUUECKUX U TPUTOHOMETPUYECKUX YPaBHEHUH,
HEpaBEHCTB U UX cucteM. [lomydyeHHble yMEeHUs! HCIIONB3YIOTCS PH UCCIEA0BAHUM (PYHKLIMI
C TOMOUIBI0 MPOM3BOJHOM, PEIIEHWU MPUKIAAHBIX 3a/ady W 337a4 Ha HaXOXKICHHE
HauOONBIINX M HAUMEHBIIMUX 3HaYeHUM QyHkuuu. [laHHas copep:KareibHas JTUHUS
BKJIIOUAeT B ceOsl Takke (HOpMHUpOBAHWE YMEHUW BBIMIOMHATH PAcU€ThI 1O (opmyram,
npeoOpa3oBaHusl LIEJbIX, PAMOHAIBHBIX, UPPAIMOHAJIBHBIX U TPUTOHOMETPUUYECKUX
BBIPKEHUHN, a TaKKe BBIPAKEHUMU, COAEp)KaluX CTeneHu u jorapudmel. braromaps
U3YYEHHUIO  aireOpanyeckoro Marephajia MPOUCXOJIUT JalibHEWIlee pa3BUTHUE
AITOPUTMUYECKOTO M a0CTPAKTHOTO MBIIUIEHUS 00y4aroImuxXcs, GOPMHUPYIOTCS HABBIKU
JNEAYKTUBHBIX pacCy>KJIEHUM, pabOThl C CHUMBOJIBHBIMU (OpMaMu, MpelcTaBICHUs
3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BUJIC PABEHCTB U HEPABEHCTB. Anrebpa npeajaraet
3 eKTUBHBIC HHCTPYMEHTHI JJIS pEIICHUs] MPAKTUIECKUX U €CTECTBEHHO-HAYYHBIX 3a/1a4,
HarJIsIIHO IEMOHCTPUPYET CBOM BOBMOXHOCTH KaK SI3bIKa HAYKH.

CopepxatenbHo-MeToANYECKass JUHUSA  «DYyHKOMM W TpaQUKW»  TECHO
NepeIvIeTaeTCsl ¢ APYrUMU JIMHUSAMH Y4E€OHOIO Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE
3aJa€T  MOCIEAOBATEIIBHOCTh  M3Y4YEHMs  marepuana. 3ydeHuwe  cTeneHHOM,
MOKAa3aTeJIbHOM, JIOrapu(PMUUYECKON M TPUTOHOMETPUUECKUX (PYHKIUH, UX CBOWMCTB H
rpaUKoB, HCHOJb30BaHUE (YHKUIMU [JIs1 pemieHus 3agad U3 JpYyrux ydeOHbIX
IIPEIMETOB U PEAIBHOM KU3HHU TECHO CBSI3aHO KaK C MAaTEMaTUYECKUM aHAIN30M, TaK U
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C pelieHueM ypaBHEHUU W HepaBeHCTB. [Ipu 3ToM OosbIlloe BHUMaHUE YACISICTCS
GhopMHUPOBAHUIO YMEHHS BhIpaKaTh (popMyjaMU 3aBUCHMOCTH MEXIY pa3IMIHBIMU
BEJIMYMHAMU, UCCIIEAOBATh TMONYICHHBIC (YHKIIUH, CTPOUTh WX rpaduku. Marepuan
coJiepKaTeIbHON JIMHUM HalleJIeH Ha Pa3BUTHE YMEHUM M HABBIKOB, IMO3BOJISTIOIINX
BBIPKATh 3aBUCHMOCTH MEXIy BEJIMUYMHAMHU B PA3IMYHOU (PopMe: aHATIMTUUECKOM,
rpaduueckoii u cioBecHOM. Ero n3yuenue cnocoOCTBYET pa3BUTHIO AITOPUTMUUYECKOTO
MBIIUICHUS, CIOCOOHOCTH K 0000IICHUIO 1 KOHKPETH3AIlNH, HCTIOJIb30BAaHUIO aHAJIOT .
ConepxarenpHas nauHUA «Havama wmaTeMaTHMYecKOro aHaiu3ay I03BOJISET
CYIIECTBEHHO PaCIHIMPUTh KPYr KaK MaTeMaTHYCCKUX, TaK W NPHUKIAIHBIX 3ajad,
JIOCTYITHBIX OO0YyYalolmUMCs, Y KOTOPBIX TMOSBIISIETCS BO3MOXKHOCTh HCCIENAOBATh U
CTpouTh Tpaduku (QYHKIHMI, OMpenensiTh WX HAUOOJBIITNE M HAUMEHBINNE 3HAYCHHS,
BBIYUCIIATh TUIOMAAM (GUryp u oO0BEMBI TeJ, HaXOAUTh CKOPOCTH M YCKOpEHUs
nporteccoB. CopepxarenpHasi JHHUS OTKPHIBAET HOBBIE BO3MOXKHOCTH TOCTPOCHUS
MaTEeMaTUYeCKUX MOJIENCeH pealbHBIX CUTYaIMil, HAXOXICHUS HAWIYUIIErO PEIICHUS
B MPUKJIAJAHBIX, B TOM YHCJI€ COLMAIbHO-DKOHOMUYECKHX, 3ajadax. 3HAKOMCTBO
C OCHOBAaMH MAaTEMAaTHYECKOTO0 aHajlu3a CIIOCOOCTBYET Pa3BUTHIO aOCTPAaKTHOTO,
(bOopMaTbHO-JIOTHYECKOTO ¥ KPEaTHBHOTO MBINUICHUS, (OPMHUPOBAHUIO yMEHHM
pacrio3HaBaTh NPOSBJICHUS 3aKOHOB MAaTeMaTHKH B HayKe, TEXHHUKE M HCKYCCTBE.
OOyuaroruecs: y3HalOT O BBIAAIONINXCS PE3yJIbTaTax, MOJYYCHHBIX B XOJI€ Pa3BUTHS
MaTeMaTUKH KaK HayKd, U UX aBTOpPaXx.

ConepkaTenbHO-METOAMYECKas JIMHUS «MHOXECTBAa M JIOTMKa» B OCHOBHOM
MIOCBSIIICHA DJIEMEHTAM TEOPHUH MHOXKECTB. TE0pEeTUKO-MHOXKECTBEHHBIE MPECTaBICHUS
MIPOHM3BIBAIOT BECh KypC IIKOJbHOW MaTeMaTUKH U TpeajararoT Hauooliee
YHUBEPCAIbHBIN SI3bIK, OOBEAMHSIONINN BCE pa3ieibl MAaTEMATUKH U €€ MPHIOKCHHH,
OHHM CBSI3BIBAIOT pa3HbIE MaTeMaTHYECKUE IUCIUIUIMHBI B eauHOe Ienoe. [loaTomy
BaYXHO JIaTh BO3MOXKHOCTh O0YJarOIIEMYCs TOHUMATh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK
COBPEMEHHON MaTeMaTHUKH U UCITOJIh30BaTh €T0 ISl BEIPAXKCHHUS CBOUX MBICIICH.

B yuebHOM Kypce «AnreOpa U Hayaima MaTeMaTHYECKOTO aHaIM3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTEMaTUYECKOTO MOJICIIMPOBAHUS, KOTOPBIE MPU3BaHbI C(HOPMHUPOBATH
HaBBIKH IIOCTPOEHUSI MOJIENICH PEATbHBIX CUTYyallMd, HMCCIEAOBAHUSA ITHUX MOJEIICH
C TIOMOINbIO allfapara ajareOpbl W MaTeMaTHYECKOro aHajdu3a W HMHTEPIpeTaluu
MOJIYYCHHBIX PE3yJIbTaTOB. TakWe 3aJaHusi BIUIETCHBI B KaXAbIA W3 Pa3feiioB
MPOrpaMMBbl, TOCKOJBKY BECh MaTepual ydeOHOTO Kypca IIHPOKO HCIOIb3YETCs
JUIS peIIeHUs] TMPUKIAJHBIX 3a1ad. [Ipu pemeHuu pealbHbIX MPaKTUYECKUX 3ajad
oOyJarommecss pa3BUBAIOT HAOIIOIATEILHOCTh, YMEHHE HAXOJIHWTh 3aKOHOMEPHOCTH,
abCTparmpoBaThCs, HWCIONH30BATh AHAIOTHIO, O000MIATh M KOHKPETHU3HPOBATH
npobaemMy. JlesaTenbHOCTh 0 (POPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIAIHBIX 3a7a4
OpPTaHM3yeTCsl B TMPOIECCe M3YYCHHUS BCEX TeM ydeOHOro Kypca «AnreOpa W Hadaiga
MaTEMaTHYECKOTO aHAIHA3a.

OO6m1ee yncIo YacoB, PEKOMEHIOBAHHBIX JIJIST U3y4YEHUsT y4eOHOTO0 Kypca «Anredpa
U Hayaja MareMarhdeckoro anammsa», — 170 gacoB: B 10 kmacce — 68 gacoB (2 uaca
B Henenmo), B 11 xmacce —102 gaca (3 gaca B Hezemo).
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COJEPXXAHUE OBYYEHUA

10 KIIACC
Yuciia ¥ BbIYUCICHUA

Panmonansuple yucna. OOBIKHOBEHHBIE W JECSATHUYHBIE JpoOH, IPOIEHTHI,
OECKOHEUHbIE IEPUOAUYECKUE POOU. ApHU(pMETHUYECKHUE ONEPALMHU C PALUMOHATbHBIMU
YHUCIaMH, peoOpa30BaHusl YUCIOBBIX BblpakeHUil. [Ipumenenune apodei u mpoLEeHTOB
JUJISL pEIICHUS TIPUKIIAAHBIX 3a]1a4 U3 Pa3JIMYHBIX OTpACiel 3HAHUW U PEATbHOMN KU3HHU.

JlelicTBuTenbHble  4yucna.  PanuoHanbHBIE W HpPpPAlMOHAIBHBIE  YHCIIA.
Apudmernueckue omnepauud C  JEHCTBUTENbHBIMM  uuciaamu. [lpuGmxénHbie
BBIYMCJIEHUS, IPABUIIA OKPYTJICHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenp ¢ uensiM nokaszateneM. CranpapTHas (opMa 3amucu ASHCTBUTEIBHOTIO
yucna. lcnonb3oBanue mnoaxonsAmiel QOpMbl  3amHMCH  JCHCTBUTEIBHBIX YHCEN
JUISL PELLIEHUS ITPAKTUYECKUX 3a]1a4 U MPEACTABICHUS TaHHBIX.

Apudmernueckuil KOpeHb HaTypadbHOU cTerneHu. JlelcTBUs ¢ apupMeTHIECKUMHU
KOPHSIMM HaTypaJbHOMN CTEIICHH.

CHHyC, KOCHMHYC M TaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
ApPKTaHT€HC YUCIIOBOIO apryMEHTA.

YpaBHeHUA M HEPABEHCTBA

ToxnecTBa 1 TOXKAECTBEHHbBIE TPEOOPA3OBAHMUSL.

IIpeoOpa3oBanue TPUTOHOMETPUUECKUX BBIPAKCHUM. OcHOBHBIE
TPUTOHOMETPUYECKHUE (POPMYIIBI.

YpaBHeHHe, KOpeHb ypaBHEHUsA. HepaBeHCTBO, pemieHne HepaBeHCTBa. Merton
VHTEPBAJIOB.

Perenue nenbix 1 1poOHO-paliMOHAIbHBIX YPABHEHU U HEPABEHCTB.

Pemenne nppanoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenne TpuroHoMeTpUUECKUX YPaBHEHUM.

[IpumeHenne ypaBHEHHU U HEPABEHCTB K PEIICHUIO MaTEMaTUYECKUX 3a1a4 U 3a]1a4
U3 pa3IMYHbIX 00JIacTel HAYKU U peabHOU KU3HHU.

DOyHKIMU U TPaduKu

OyHKMs, cnocoowl 3aaanus Qynknuu. ['padux dyakuuu. BzaumMHo oOpaTHbIe
GyHKIHIH.

OOGmactp ompeneneHuss U MHOXECTBO 3HaueHu Gynkuuu. Hymun ¢dyHxuuu.
[TpoMexyTKH 3HAKOMOCTOSTHCTBA. UETHBIE U HeUETHBIC (DYHKIINH.

Crenennas ¢GyHKUMS C HaTypajdbHBIM M II€JIbIM Moka3areneM. EE cBoiicTBa u
rpaduk. CBoiicTBa U rpaduK KOPHS N-0i CTETCHH.

TpuronoMmerpuieckasi OKpy>KHOCTb, OTIPEICICHIE TPUTOHOMETPUUYECKUX (HYHKITUN
YUCIIOBOT'O apryMEHTA.

Hauana maremaTn4ecKoro aHajmn3a
[TocnenoBaTeabHOCTH, CIIOCOOBI 3adaHMs ITOCIEIOBATEIbHOCTESH. MOHOTOHHBIC
MOCJIEOBATEIIBHOCTH.
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ApudmMernueckass U TeoMeTpuyeckas mporpeccu. beckoHedHO yObIBaromas
reoMmerpuueckass mnporpeccusi. CymMma OeCKOHEYHO YOBIBAIOIIEH T'€OMETPUUYECKOMN
nporpeccuu. @opMyra CI0XKHBIX MPOLIEHTOB. Vcob30BaHKEe TPOTPECCUU ISl PEIICHUS
peabHBIX 3aJ1a4 MPUKIIATHOTO XapaKkTepa.

MHoxkecTBa U JIOTHKA
MHoOXeCTBO, oOmepanuyd HaJal MHOXecTBamu. Jluarpammbl — Ditnepa—BeHnHa.
[IpuMeHeHrne TEOpPETUKO-MHOKECTBEHHOIO —ammapara Uil ONMCAaHUS pPeallbHbIX
MPOIIECCOB U SIBJICHUH, TIPU PEIICHHUH 3a7a4 U3 APYTrUX yI4EOHBIX MPEIMETOB.
Onpenenenue, Teopema, CIeACTBUE, T0KA3aTEIbCTBO.

11 KJIACC

YucJia ¥ BbIYHCIEHUS
Harypanbnsie u nensie yncna. [Ipu3Haku 1e1MmMoCTy HEJIbIX YUCET.
CreneHb ¢ pallMOHAJIBHBIM TTOKa3aresieM. CBOMCTBA CTEICHHU.
Jlorapudwm uucna. JleciTUUHBIC U HATYPaIbHBIC JIOTapU (MBI

YpaBHeHUs] M HEPABEHCTBA

[IpeoGpazoBanue BeIpaXXeHUM, COACPHKAIIUX JOrapruPMBb.

[IpeoOpa3zoBaHue  BBIpAXKEHUM, COAEpPXKAIIUX CTENEHH C  palUOHAJIbHBIM
ITOKA3aTEIEM.

[Ipumepsl TPUTOHOMETPUUYECKHUX HEPABEHCTB.

[TokazarenbHbIC YpaBHEHHS U HEPABEHCTBA.

Jlorapudmudeckre ypaBHEHHs U HEPABEHCTBA.

CucrteMbl JUMHEHWHBIX ypaBHEHUU. PellleHHe NpUKIAaIHBIX 3aJady C MOMOIIbIO
CUCTEMBI JIMHENHBIX YPaBHEHUM.

CucTtemMbl 1 COBOKYITHOCTH PAllMOHATIBHBIX YPABHEHUIN U HEPABEHCTB.

[IpumeHeHne ypaBHEHUH, CUCTEM W HEPABEHCTB K PEIIEHUI0 MaTeMaTUYECKHUX
3aJlay ¥ 3a/1a4 U3 Pa3IMvIHbIX 00JIaCTeN HAYKU U peaibHOM KU3HH.

DOyHKUNH U rpaduKu

Oynkuusa. Ilepuoanueckue ¢yHkiuu. I[IpoMexyTKM MOHOTOHHOCTH (DYHKIIMH.
Maxkcumymbl 1 MUHUMYMBI (pyHKIIMU. HanOonbiiee 1 HauMeHsplee 3HaueHue (QyHKIUU
Ha IIPOMEXYTKE.

Tpuronomerpuueckue QyHKIUHN, UX CBOICTBA U IpaUKy.

[lokazaTenbHas W Jorapupmuueckas (QyHKIUH, HX CBOMCTBA M TpadUKH.

Hcnonb3oBanue rpagukoB (yHKIMN 17151 pEIIEHUs] ypaBHEHUH U JIMHEHHBIX CUCTEM.

Ucnons3oBanue rpadukoB (QyHKIUN s HUCCICAOBAHUSI  MPOIECCOB U
3aBHCHUMOCTEH, KOTOpPbIE BO3HMKAIOT MpPU PEUICHUH 3a7ad U3 JPYrHX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HH.

Hayajia MaTeMaTH4eCKOr0 aHAIM3a
HenpepriBuble ¢yHKIMH. MeTOJ HWHTEpPBAJIOB JUIsl pEIICHUS] HEPABEHCTB.
[TpousBoanas pynkiuu. ['eomerpudeckuii 1 GU3MUIECKUN CMBICI TPOU3BOIHOM.
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[IpousBoaHbIe 35IeMEHTAPHBIX (YHKIUNA. DOPMYIBl HAXOXKECHUS MPOU3BOIHON
CYMMBI, IPOU3BEJEHUS U YaCTHOTO () yHKIIUH.

[IpumeHeHre MPOU3ZBOIHOM K HCCIENOBAaHUIO (DYHKIMI HAa MOHOTOHHOCTH H
AKCTpeMyMbl. HaxoxkieHne HanbobIIero 1 HAMMEHBIIIEro 3HaueHus (PYHKITUH Ha OTpE3Ke.

[TpumMeHeHue NpON3BOIHOM JJISI HAXOXKIECHUS HAWTYUIIETO PEIICHUS B MPUKIaIHBIX
3aja4ax, Juisd ONpeiesieHUs CKOPOCTH Ipoliecca, 3aaHHOro (popMyIoil Wi rpagukom.

[lepBooOpa3znas. Tabmuia mepBooOpPa3HBIX.

Wuterpan, ero reomerpuueckuii u (u3nUeckuii cMbici. BeruncieHune mHTerpana
no ¢opmyne Hprotona—JIeitonuna.

INPEAMETHBIE PE3YJIbTATBI

K koniy o0yuenus B 10 kinacce 00y4aronuiics moxy4uT ciaelyrolIie MpeIMeTHbIC
pe3ybTaThI:

YucJia v BbIYUCIEHUS S

OTIEpUPOBATH MOHATUSMH: PAITIOHATLHOE U JIEHCTBUTEIHHOE YHCII0, OOBIKHOBEHHAS
U JeCATUYHAS APOOb, IPOIICHTHI;

BBITIONHATE apU(PMETHICCKUE OIEpaIiii ¢ PalOHATBLHBIMU U JCHCTBUTEILHBIMU
YHCJIaMU;

BBITIOJIHSITH TPUOIMKEHHBIE BRIYMCIIECHUS, UCTIOB3YS MPaBUIa OKPYTJICHHS, JIeJIaTh
MPUKUJIKY U OLICHKY PE3yJIbTaTa BHIYUCIICHUN;

OMEpUPOBATHh MOHSATUSIMU: CTEMEHb C IIEJILIM MOKa3aTesieM, CTaHjaapTHas ¢opma
3allUCU  JICCTBUTEIIBHOIO YHCJIA, KOPEHb HATYpPaJIbHOM CTENEHU, UCIO0JIb30BaTh
MOAXOAAITYIO (OPMY 3aITUCH JeHCTBUTEIBHBIX YUCEN I PEIICHUS TPAKTUUECKUX 3a/1a4
Y MPEJICTABICHUS JaHHBIX;

ONEPUPOBATh NOHATUSIMU: CHHYC, KOCHMHYC M TaHI€HC ITPOU3BOJIBHOTO YIJIA,
WCIOJIb30BaTh 3alUCh MPOW3BOJIBLHOTO yrila 4depe3 OOpaTHhIE TPUTOHOMETPUUECKHE

(byHKIUY.

YpaBHeHUs1 M HEPABEHCTBA:

ONEpUpPOBATH MOHATUSAMM: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO, LIEJIOE,
palOHAIbHOE, HPPALMOHAILHOE YPAaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUUYECKOE
YpaBHEHHUE;

BBIMIOJIHATh MPEOOpa3oBaHUsl TPUTOHOMETPUYECKUX BBIPAKEHHM U pelarhb
TPUTOHOMETPUYECKUE YPABHEHNUS;

BBITIOJIHSITh ~ MPEOOpa30oBaHUs IENbIX, palMOHAJIBHBIX W  HPPAMOHAIBHBIX
BBIPAXKECHUN W pEIIaTh OCHOBHBIE THUIIBI LEJIbIX, PAllMOHAJBHBIX U UPPALUOHAIBHBIX
YPaBHEHU U HEPABEHCTB;

MPUMEHATh YPAaBHEHHS M HEPABEHCTBA ISl PEIICHUS MAaTEMaTUYECKHUX 33/1a4 U
3a]1a4 U3 Pa3IMuHbIX 00JIacTel HayKU U peasibHOM KU3HU;

MOJEIUPOBATh PeabHbIE CUTYAIIMU HA SI3bIKE aJre0phbl, COCTABIATH BbIPAKEHUSI,
YPaBHEHUsI, HEPABEHCTBA 110 YCIOBUIO 3aJadyd, HCCIEAOBATH ITOCTPOEHHBIE MOJIEIN
C UCMOJIb30BAHUEM arrapaTa aiareopsbl.
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DOyHKIUY U TPAPUKH:

ONEpUPOBATh MOHATUAMM: (QYHKIMS, CrIOcoObl 3amaHus (QyHKUMH, O00JaCTh
OIpEENICHNUs] U MHOXKECTBO 3HaYeHUM (PYHKIMH, rpaduK (QYHKIINHU, B3AUMHO OOpaTHbIE
bynxumy;

ONEpUPOBATh TMOHATHUSIMU: YETHOCTh U HEYETHOCTh (YHKUMHU, HYIU (DYHKIHH,
IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA;

UCIIOJIb30BaTh rpapuku GYHKIMH JIJIs perIeHUs] YpaBHEHU;

CTPOMTh M 4YMUTaThb TpadUKu JUHEHHON (YHKUMU, KBAaAPaTUUHOW (PYHKIIHUH,
CTeNeHHOW (DYHKIIMM C LIeJIbIM MTOKa3aTeNeM;

UCMOJIb30BaTh rpa@uKu GYHKIUHN 1711 UCCIeI0BaHUS POIIECCOB U 3aBUCUMOCTEN
OpU pElIeHUH 337a4y U3 APYruX y4eOHBIX MPEAMETOB U peajibHOW KU3HHU, BBIPAKATh
(dopMysiaMu 3aBUCUMOCTU MEXY BEIMUYMHAMM.

Hauana MmaTeMaTH4eCKOI0 aHAIN3A:

ONEpUpOBATh  TOHATHSAMHU:  TOCIENOBATENBHOCTh,  apumMerHyeckas
reOMEeTpUYECKasl IPOTPECCHH;

ONIEPUPOBATH MOHATUSMH: OECKOHEYHO YOBbIBaOIIas FeOMETpUIecKasl Iporpeccus,
cyMMa OECKOHEYHO YOBbIBAIOIIEH FreOMETPHUECKOI MPOTrPECCUu;

3a/1aBaTh MOCJIEIOBATEIEHOCTH PA3IMUYHBIMU CIIOCOOAMH;

UCIIOJIb30BaTh CBOMCTBA IOCIEAOBATENBHOCTEH W MPOTpecCHil Uil peleHHs
peabHBIX 3a7a4 MPHUKJIAJHOTO XapaKTepa.

MHo:kecTBA M JIOTHKA:
ONEPUPOBATH MOHATUSIMHU: MHOKECTBO, ONEPALIMM HAJl MHOKECTBAMU;
UCIIOJIb30BAaTh TEOPETHUKO-MHOKECTBEHHBIM ammapar AJjisl ONUCAHUS PEeajbHbIX
MPOLIECCOB U SIBJICHUM, MPU PEIICHUHU 3a7a4 U3 JIPYrUX ydeOHBIX MPEIMETOB;
OINEPUPOBATH MOHATUSAMU: ONPEICICHUE, TEOPEMA, CIICACTBUE, TOKA3aTEIbCTBO.

K xoniy o6yuenus B 11 kiacce o0ydaronuiics mojJyduT CICAYIOIINE MPEeIMETHBIC
pe3yJIbTaTHI:

YucJia v BbIYUCIEHUS S

ONEPUPOBATh IMOHATHUSIMHU: HATYpPaJbHOE, LEJIIOE YMCIO, MCHOJIb30BaTh MPHU3HAKU
JIETMMOCTH TEJIbIX YHCEJI, PA3JIOKEHUE YUCIIA HA MPOCThIE MHOXKUTEIU ISl PEIICHUS
3aj1a4;

ONEPUPOBATH MOHITUEM: CTEIIEHB C PAllMOHATIBHBIM ITOKa3aTeleM;

OMEepUpPOBaTh TOHATUSIMU: JorapudM YHCTa, JECATHYHBIE M HATypajbHBIC
Jorapu@msl.

YpaBHeHUA M HEPABEHCTBA:

MPUMEHATh CBOMCTBA CTENEHU Ui NMpeoOpa3oBaHUs BBIPAKEHUMN, ONEPUPOBATH
MOHATHAMU: II0KA3aTEIIbHOE YPABHEHUE M HEPABEHCTBO, PELIATh OCHOBHBIC THIIBI
ITOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB;

BBINOJIHATD [TPE0OPa30BaHUs BBIPAXKEHUH, COAEpKAIUX JIorapu(Mbl, OIIEpUPOBAThH
HNOHATUAMMU: JOrapu(pMUUYECKOE ypaBHEHUE U HEPABEHCTBO, PELIaTh OCHOBHBIE THUIIBI
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Jorapu(MUYECKUX YpaBHEHUN U HEPABEHCTB;

HaXOJUTh PELIEHUS POCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

ONEPUPOBATHh IMOHATUAMHU: CHUCTEMA JIMHEUMHBIX YpaBHEHUH U €€ pelICHUE,
WCIIOJIb30BATh CUCTEMY JIMHEWHBIX YPABHEHUN I PELICHUS ITPAKTUYECKUX 3a1a4;

HAXOAUTh PEUICHUS MNPOCTEHIINX CHUCTEM M COBOKYIMHOCTEW pPaIlMOHATBHBIX
YpPaBHEHU U HEPABEHCTB;

MOJEIUPOBATh peajbHbIE CUTYallMU Ha SI3bIKE alreOpbl, COCTABJISITh BBIPAKEHHUS,
YPaBHEHUsI, HEPABEHCTBA U CUCTEMBI IO YCJIOBUIO 3aJa4M, UCCIEIOBAThH MMOCTPOECHHbBIE
MOJIENIU C UCIIOJIb30BAHKUEM ammapara aiareopsbl.

DYyHKUMH U TPaPUKU:

OTIEpUPOBATH MOHATUSMHU: TIEPHOINYECKas QYHKIIHS, TPOMEKYTKA MOHOTOHHOCTH
GyHKUMU, TOYKM HKCTpemMyMa (GYHKIMU, HauOOJbIIee M HauMEHbIIee 3HaYeHUs
GYHKIMUA HA TPOMEXKYTKE, UCIOIb30BaTh UX JJIS MCCIEIOBaHUS (PYHKIUH, 3aJaHHOU
rpaduKom;

ONEepUpOBaTh  MOHATUSAMHU: TpaduKu  [OKa3aTeNbHOM,  JIorapupMHUUEeCcKOn
U TPUTOHOMETPUYECKUX (PYHKIUH, M300pakaTh MX HAa KOOPIAMHATHON IUIOCKOCTH H
WCIIONb30BAaTh I PEUICHNs YPABHEHUN U HEPABEHCTB;

nu300paxaTh Ha KOOPJIMHATHOM IIJIOCKOCTU TpaduKH JUHEHHBIX YpaBHEHHM
Y UCTIOJIB30BaTh UX JJISI PEIICHUS] CUCTEMBI JIMHEUHBIX YPAaBHEHUM;

UCMOJIb30BaTh rpa@uKu QYHKIMI JJIs1 UCCIE0BaHUS MPOLIECCOB U 3aBUCUMOCTEH
U3 IpYruX y4eOHbIX TUCUUILINH.

Havana mareMaTH4eCcKOro aHaJIm3a:

OTEpUPOBATh TMOHSATUSMH: HENpEepbIBHAS (DYHKIMA, TPOU3BOJIHAS (DYHKIIHH,
UCIOJIb30BaTh T€OMETPUYECKUNA M (DU3NUYECKUN CMBICT TMPOU3BOMAHON JIsi PEIICHUS
3a/1ay;

HAaXOAUTh TPOU3BOIAHBIC JJIEMEHTAPHBIX (DYHKITUH, BBIYUCISATH IMPOU3BOIHBIE
CYMMBI, TIPOU3BEICHHUS, YaCTHOTO () YHKIIHIA;

UCIIOJIb30BaTh MPOU3BOAHYIO JJIsI HMCCIAeAOBaHUS (DYHKIIMM HA MOHOTOHHOCTH
U DKCTPEMYMBI, IPUMEHSTh PE3YyIbTaThl UCCIAEAOBAHUS K MOCTPOCHUIO TPapUKOB;

UCIIOJIb30BATh ~ MPOU3BOAHYIO I HAXOXIACHUS  HAWIY4IIEro  PELICHUS
B MPUKJIAJIHBIX, B TOM YHUCJE COLMATBbHO-2)KOHOMUYECKUX, 3a/1a4aX;

OMEpUPOBATH MOHATUAMU: TIEPBOOOPA3HASI U UHTETPaJL, IOHUMATh T€OMETPUUYECKUI
1 (PM3UYECKUI CMBICI HHTETpaa;

HAaXOAUTh TIEPBOOOpA3HBIC JJIEMEHTAPHBIX (DYHKUIMHA, BBIYMCIATH HHTErpal
o ¢hopmyine Hprorona—JleiiOuua;

pelmarh NPUKIAJHBIE 33Ja4d, B TOM YHCIE COLUAIBHO-DKOHOMUYECKOIO U
(u3HUECKOro Xxapakrepa, CpeACTBAMU MaTEMaTHYECKOr0 aHAIU3a.
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TEMATHUYECKOE IINTAHUPOBAHHUE

denepanpHas pabouas nporpamma | Matemaruka. 10—11 kimaccel (0a30BbIN YPOBEHB)

10 KJIACC
HanmenoBanue paznena Komnuecrso OcHOBHOE cojiep)KaHue OCHOBHBIE BUJIBI 1€ATEIHbHOCTHA
(TemnI) Kypca 4acoB O0y4JaroIuXxCs
MHOkeCTBa pallMOHAIBHBIX 14 MHoxkecTBO, onepannuu Hcnonb30BaTh TEOPETUKO-

U JCMCTBUTEIIbHBIX YUCEN.
PannonanbHble ypaBHEHUS U
HEPaBEHCTBA

HaJ MHOKECTBaMU. J[narpaMmsl
Ditnepa—BenHa.

Panmonanbhbie uncia. OOBIKHOBEHHbBIE
U JICCSITUYHBIC JPOOH, MPOLICHTHI,
OECKOHEUYHBIE IEPUOIMUECKUE TPOOH.
Apudmernueckue onepanuu

C pallMOHAIbHBIMU YUCJIAMHU,
peoOpa3z0BaHUs YHUCIOBBIX
BbIpakeHui. [Ipumenenue nqpodei u
MIPOLICHTOB JIJIs1 PEILICHUS] PUKIIATHBIX
3a71a4 M3 Pa3IMYHbIX OTPACIIEN 3HAHUMN
Y PECAIbHOM KU3HMU.

JlencTBUTEIbHBIC YHCIIA.
PanmonanbHble 1 MppalOHAIbHBIE
gucina. ApudMeTndecKue onepauu

C ACHCTBUTEIbHBIMH YHCIIAMH.
[TpubnamxEHHBIE BRHIYUCIICHUS, TTPaBUia
OKpYTJICHUS, PUKUJKA U OIICHKA
pe3yabTaTa BHIYUCICHUM.

MHO>KECTBEHHBIN armnapar

JUTS OTIMCAHMSI XOJ1a PEILICHUS
MaTeMaTUYECKHX 3a/1a4, a TAKKe
pealbHBIX TIPOIECCOB U SIBJICHUH,

MIPU PEIICHUU 3a]1a4 U3 APYTrUx
Y4€OHBIX MTPEAMETOB.

OnepupoBath NOHATUSIMH:
palnyoHaIbHOE YUCIIO0, ACHCTBUTEIILHOE
YHUCJI0, 0OBIKHOBEHHAS IPOOb,
JeCATUYHAS APOOk, TPOLICHTHI.
BouinonnsaTes apudpmMerudeckue
OTepalyy C pallMOHATbHBIMU U
JNEHCTBUTENbHBIMU YHCIIAMU;
MpUOTNKEHHBIC BHIYUCIICHHUSI,
UCIIOJIB3YS MPaBUJIa OKPYTJICHUS.
JesiaTh IPUKUIKY U OLEHKY
pe3yJibTaTa BHIYUCICHUN.
OnepupoBaTb NOHATUSIMH:
TOXJECTBO, YPAaBHEHHE, HEPABEHCTBO;
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ToxaecTBa U TOKICCTBCHHBIE
mpeoOpa3oBaHus. Y paBHCHHE, KOPECHb
ypaBHeHUs. HepaBeHCTBO, pericHue
HEpaBEeHCTBA. METO1 HHTEPBAJIOB.
Pemenne niensix u ApoOHO-
paIMOHATLHBIX YPaBHCHHUH U
HEPaBEHCTB

LIEJIOE U PAIMOHAJIBHOE YPABHEHUE,
HEPAaBEHCTBO.

BorInoHATH Npeodpa3oBaHMS 1IEJIBIX
Y PallMOHAJIbHBIX BBIPAXKEHUM.
PemiaTb OCHOBHBIE THIIBI LIEJTBIX
WPPalMOHAIBHBIX YPABHEHUH U
HEPABEHCTB.

IIpuMeHSTh pallOHAJIbHBIE
YPaBHEHHUS U HEPABEHCTBA

JUIS1 pEIICHUS] MAaTEMATUYECKUX 3a]1a4
Y 33719 U3 PA3IMYHbIX 001acTe HayKu
U pEATbHOU KU3HU

®ynkuuu u rpapuku. CTeneHb
C LIEJIBIM II0KA3aTeJIeM

OyHKIUSI, CIOCOOBI 3a7aHusl () YHKIIUH.
B3aumHo oOpaTtHbie pyHkuuu. I'paduk
GyHKIUN.

OO6nacTb onpeaeneHuss 1 MHOXECTBO
3HaueHu Qpynkunu. Hymu ynkumn.
ITpoMexXyTKM 3HaKOIIOCTOSHCTBA.
Yérnpie 1 HeUETHBIC (DYHKITUN.
Crenens ¢ LenIbpIM MOKa3aTeseM.
CrangaptHas ¢popMma 3arnucu
NEHUCTBUTEIBHOTO YHCIIA.
Hcnonbs3oBaHue NOAXOAIIENR GOPMBI
3aMHUCH JIEUCTBUTEIbHBIX YUCEI

JUISL PELLIEHUS] TPAKTUYECKUX 33129

Y TIpE/ICTaBICHUS JaHHBIX.

OnepupoBaTh NOHATHAMM: DYHKIIHS,
crocoObl 3aJ1aHus (PYHKIUU, B3AUMHO
oOparHble QyHKIIMH, 00JIACTh
OTpeeNICHHUs] 1 MHOKECTBO 3HAaYEHU I
byaknun, rpaguk GyHKINANA; 4ETHOCTH
Y HEUYETHOCTh (DYHKIUU, HYIIN

(G yHKIMH, TIPOMEKYTKU
3HAKOIOCTOSIHCTBA.

BbinonHaTh npeodpazoBanus
CTENEHEH C LIeJIbIM IIOKa3aTeJIeEM.
Hcnonbs30BaTh CTaHAAPTHYIO GOpMY
3alHCH JICUCTBUTEIILHOI'O YHCIIA.
DopMyIMpOBaTH

U WIJIIOCTPUPOBATH TpapuuecKu
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CreneHHas QpyHKIUS C HATypaJbHbIM
U 1eJbIM noka3ateyieM. E€ cBolicTBa 1

rpaduk

CBOMCTBA CTEIIEHHON (PYHKIUU.
Bripaxars ¢popmMyIaMu 3aBUCUMOCTH
MEK]1y BETUYMHAMM.

Hcnonb3oBarh HU(ppPOBLIE pecypchl
JUISL IOCTPOEHUs TpapuKoB QyHKIUU

Y U3Y4YEHUs UX CBOWCTB

ApudmeTrnueckuii KOpeHb
N—OW CTEIICHHU.
WppauyoHaibHbIE ypaBHEHUS
U HEpaBEHCTBA

18

Apudmernueckuii KOpeHb
HaTypaJbHOU CTENEeHU. JlencTBus

¢ apu(pMEeTUYECKUMHU KOPHSAMHU N—OM
CTEIECHH.

Pemrenne nppanoHanbHbIX ypaBHEHUN
Y HEPABEHCTB.

CaoiicTBa 1 rpaduK KOpHs N-0i
CTEIEHH

®opMyJIHpPOBATH, 3aAIIUCHIBATH

B CUMBOJIM4YecKoil ¢popme

Y WIJIIOCTPUPOBATH NPUMeEpPaMHu
CBOIMCTBA KOPHS N-OU CTEIICHU.
BoeinmonnsaTes npeoOpazoBaHus
HPPALIMOHAIBHBIX BRIPAKECHUH.
PemiaTh OCHOBHBIC THITBI
HUPpPALIMOHAIIBHBIX YPaBHEHUI

Y HEPABEHCTB.

IIpuMeHATH 1J151 pemenust
Pa3JUYHBIX 32124 UppaIliOHAJIbHBIC
YPaBHEHHS U HEPABEHCTBA.
Ctpoutb, yuTaTh rpaduK KOpHS N-oi
CTCIICHU.

HUcnonb3oBaTh HU(pPOBLIE pecypChl
111 TOCTPOEHUS TpaduKOB (HYHKIUI
Y U3yYCHUS UX CBOMCTB

21



denepanpHas pabouas nporpamma | Matemaruka. 10—11 kimaccel (0a30BbIN YPOBEHB)

DopMyJIbl TPUTOHOMETPUH. 22 CHHYyC, KOCHHYC U TAaHI'€HC YUCIIOBOIO OmnepupoBaTh NOHATHAMM: CUHYC,
Tpuronomerpuueckue aprymeHTa. ApKCHHYC, apKKOCHUHYC KOCHUHYC M TAHT€HC ITPOU3BOJILHOTO
YpaBHEHUS Y ApKTAHI€HC YHCIIOBOrO apryMeHTa. yria.
TpuronoMmerpudeckas OKpy>KHOCTb, Hcnonb3oBaTh 3anuch
OIpEAEIICHHE TPUTOHOMETPHUUECKUX MIPOU3BOJIBHOTO YIJIa uepe3 oOpaTHbIe
(G YHKIIHA YUCIIOBOTO apryMEHTa. TPUTOHOMETPUUYECKHE (PYHKITUH.
OCHOBHBIE TPUTOHOMETPUUYECKHE BoinosiHATH Npeodpa3oBaHus
¢dopmyisl. [IpeobpasoBanue TPUTOHOMETPUYECKUX BBIPAKEHU.
TPUTOHOMETPUYECKUX BBIPAKEHUM. PemaTh OCHOBHBIE THIIBI
Pemenne TpuroHoMeTpuIECKUX TPUTOHOMETPUYECKHUX YPaBHEHHI
YpaBHECHUU
[locienoBaTenbHOCTH 5 [TocnenoBaTenbHOCTH, CIIOCOOBI OnepupoBath NOHATUSAMM:

U IPOrpeccuu

3aJjaHusl TIOCIIEIOBATEILHOCTEH.
MOHOTOHHBIE MTOCIIEI0BATETHLHOCTH.
Apudmernueckas v TeoMeTpUIECKas
nporpeccun. beckoHeuHo yObIBaroIas
reoMeTpuYecKasi IporpeccHsl.
Cymma 6eckoHeYHO yObIBarolen
r€OMETPUYECKON ITPOTPECCHH.
dopmyra CI0XKHBIX POLIEHTOB.
Hcnonb30BaHUE NPOTrpeECCUU

JUIsL peLLIeHUs peallbHbIX 3a/1a4
IPUKJIQIHOTO XapakTepa

MOCJIEJ0BATEIBHOCTD,
apudmeTHIecKas U TeoOMEeTpUICCKas
MPOrpeccun; 0ECKOHEUHO YOBIBAIOIIAs
reOMETPUYECKasi IPOrpeccusi, CyMmMa
OECKOHEUHO yOBIBaIOIIEH
reOMETPUYECKOM MMPOrPECCHH.
3amaBaThb N0OCIEA0BATEILHOCTH
Pa3IMYHBIMU CITIOCOOAMU.
IIpuMeHATH GOPMYJIY CJI0KHBIX
NPOLEHTOB JIJIsl pellleHus 3a71a4

U3 peasibHOM MPAaKTUKU

(c UCTIOB30BAHUEM KAIBKYIIATOPA).
HUcnonb3oBarh cBOICTBA
MOCJIeI0BATEILHOCTEHN 1 MPOrpeccuit
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JUTSL pEIICHUS peATbHBIX 3a/1a4
MIPHUKJIATHOTO XapakTepa

[ToBTOpeHue, 0000LIeHHE, 3 OcCHOBHBIE TIOHATHS Kypca anreOpsl IIpuMeHATH OCHOBHBIE TOHITHS Kypca
CHCTEMaTH3allus 3HAHU ¥ HavaJ MaTeMaTHYECKOrO aHaIlu3a anreOphl ¥ Haval MaTeMaTHYECKOTO
10 knacca, o6001eHNE aHajaM3a JJIs PeIIcHUs 3a1a49
Y CHUCTEMAaTU3alUs 3HAHUN Y3 peaJbHOU )XU3HU U IPYTUX
MIKOJBbHBIX AUCUUIUINH
OBLIEE KOJIMYECTBO 68
YACOB I10 I[TPOTPAMME
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11 KJIACC
HanmenoBanue paznena  |[KonuuectBo OCHOBHOE cofepKaHne OcHOBHBIE BUIBI J€ATCILHOCTH
(Tembl) Kypca 4acoB O0y4JaroIUXCs
Crenens ¢ pallMOHAILHBIM 12 Crenens ¢ paMoHaIbHBIM DopMyIMpPOBaATh, 3ANUCHIBATH

[OKa3aTeEM.
[TokazarenbHas QyHKIIMS.
[loka3aTenbHbIC YpaBHEHUS
1 HEPABEHCTBA

nokazaresieM. CBOWCTBA CTENIEHH.
IIpeobOpa3oBaHre BEIpAKESHHM,
CoZIepKalIuX PallMOHAIbHBIE CTETICHHU.
[TokazaTenbHbIEC ypaBHEHUS

Y HEPaBEHCTBA.

ITokazaTenbHast pyHKIHS, €€ CBOMCTBA

1 rpaduk

B CUMBOJIMYeCKoOil popme

U WIIOCTPUPOBATH NPUMepaMu
CBOMCTBA CTEICHH.

IIpuMeHATH CBOMCTBA CTETICHU

TS TipeoOpa30BaHuUsl BBIpAXKEHUH.
®opmyMpoBaTh

U WUIIOCTPUPOBATH rpaduuecku
CBOICTBA MMOKA3aTEIbHON ()YHKIUU.
PemiaTb OCHOBHBIE THIIBI
ITOKa3aTEIbHbBIX YPABHEHUN

Y HEPABEHCTB.

Hcnonb3oBaTh nugpoBbie pecypchl
JUTSl TOCTPOEHUs rpauKoB QyHKIIMIMA
Y U3Y4YEHUs UX CBOWCTB

Jlorapupmuyeckas GyHKIHS.
Jlorapudmuyeckrie ypaBHEHUS
U HEPaBEHCTBA

12

Jlorapudm uncna. Jlecaruannpie
U HaTypaJIbHbIE JOTrapU(PMBI.
[IpeoOpazoBaHue BEIPAKEHUN,
COJZIEpXKAIIUX JOTapu(pMBI.
Jlorapudmuueckue ypaBHEHUS
Y HEPABEHCTBA.

®opmyJHpOBaATH, 3AIUCLIBATH

B CUMBOJIMYECKOU (popme

Y WJIIOCTPUPOBATH NPUMeEpPaMu
CBOICTBA Jlorapudma.

BbInoHATH IpeoOpa3oBaHus
BBIPQXKECHUH, COZEpKAILUX JIOTapU(PMBI.
DopmyIMpPOBaTH
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Jlorapudgmuyeckas pyHkuus, e
CBOMCTBA U TpaduK

Y WVIIOCTPUPOBATH rpaduuecku
CBOICTBA JTorapu(pMUUECcKOr PyHKIUU.
PemiaTh OCHOBHBIE THIIBI
JorapuMUUECKUX YpaBHEHU N

Y HEPABEHCTB.

Hcnonb3oBarh HU(PPOBBIE pecypChl
JUTSL IOCTPOEHUs rpauKoB HyHKIIMIMA

Y U3YYEHHMS X CBOMCTB.
3HAKOMUTBHCSA ¢ MCTOPHEN pa3BUTHUS

MaTeMaTUKN
TpuroHomerpudeckue Tpuronomerpuueckue GyHKIIHH, UX OnepupoBarb
(GYHKUIMU U X TPaPUKH. CBOWCTBA U IpaUKH. NMOHSATHEM IeproindecKas pyHKIus.
Tpuronomerpuueckue IIpuMepbI TPUTOHOMETPUYECKUX Crtpourb, aHaIU3MPOBATD,
HEPABCHCTBA HEPABEHCTB CPaBHUBATH rpaduku

TPUTOHOMETPUYECKUX ()YHKIIHMA.
dopmMyIHpPOBATH

Y WJUTIOCTPUPOBATH rpaguuecKu
CBOWCTBA TPUTOHOMETPUUYECKUX
GyHKIHA.

Pematb npocrenmme
TPUTOHOMETPUYECKUE HEPABEHCTBA.
HUcnoab3oBath rpagpuku s
pEelIeHUs TPUTOHOMETPUYECKUX
HEPABEHCTB.
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Hcnonb3oBarh HU(pPOBLIE pecypchbl
JUTSI IOCTPOEHUs rpauKoB HYyHKIIHIA
Y U3Y4YEHUS UX CBOWCTB

[IponsBoaHas. [IpumeHnenne
MTPOU3BOIHOU

24

HenpepbiBHble pyHKIMu. Meton

HHTCPBAJIOB AJIA PCILICHUA HCPABCHCTB.

[IpousBonHast pyHKIUU.
['eomeTpuueckuii U GU3NIECKUMA
CMBICJI IPOU3BOJIHOM.

IIpon3BOIHBIE ATIEMEHTAPHBIX
dbynkiui. [IpousBogHAS CYMMBI,
IPOU3BEICHUS, YACTHOTO () YHKIIU.
IIpuMeneHne Npon3BOIHON

K MCCIIEIOBAHUIO () YHKIIUI

Ha MOHOTOHHOCTB Y DKCTPEMYMBI.
Haxoxnaenune HanuOobIero

Y HAMMEHBUIETO 3HaYeHUS (PYHKIIMU
Ha OTpE3KE.

IIpumeHenue nponu3BoaHOM

JUTSL HAXOKJIEHUS HAaWTy4IIIero
pELICHHs] B IPUKIIAAHBIX 334a4aX,
IUTS1 OIPEJICIIEHHS] CKOPOCTH MpoLecca,
3a1aHHOTO (hOPMYJION UITH TPpaPUuKOM

OnepupoBaThb NOHATHSIMM:
HeTpepbIBHAS (QYHKIIMS; TPOU3BOIHAS
byHKITUH.

Hcnosb30BaTh reOMETPUYECKUI

1 QU3HYECKUM CMBICI POU3BOTHOM
JUISL PELLICHUS 3a/1a4.

Haxomurthb npon3BogHbIE
AJIIEMEHTAPHBIX PYHKIUH, BBIYUCIATH
IIPOU3BOJIHBIE CYMMBbI, TPOU3BEICHHS,
YaCTHOTO (DYHKIIHIA.

Hcnonb30BaTh NPOU3BOIHYIO

JUTS icclieoBaHusl (PyHKIUU

Ha MOHOTOHHOCTb U 3KCTPEMYMBI,
NPUMEHATH Pe3yJIbTAThI
HCCJIEIOBAHUSA K ITOCTPOCHUIO
rpadukoB. [IpuMeHATH TPON3BOIHYIO
JUISL HAXOKJIEHUS HAMJTY4YILIEro
penieHus B IPUKIIAIHbIX, B TOM YHCIIE
COLIMAIbHO-?KOHOMUYECKUX, 3a/1a4aXx.
3HAKOMHUTBHCH € UCTOPHEH PA3BUTHS
MaTeMaTUYECKOro aHAIIN3a
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VHTEerpai v ero NpuMeHEHMs 9 [lepBooOpaznas. Tabnuua OmnepupoBaTh NOHSATUSIMH:
MepBOOOPa3HbIX. nepBooOpas3Hasi, UHTErpal.
WNuTerpan, reoMeTpryeCcKuii Haxoautsb nepBooOpa3Hbie
U pU3NYECKUI CMBICI UHTETpaa. AJIIEMEHTAPHBIX PYHKIIUN; BHIYUCIAATD
Boruucnenue unrerpaia no popmyse UHTErpaji mo popmysie
Hrrorona—Jleli6auma Hrrorona—JleitOnmiia.
3HAKOMUTBHCHA ¢ MCTOPHMEN pa3BUTHUS
MaTeMaTUYECKOro aHaInu3a
Cucrembl ypaBHEHUI 12 CucTembl IMHEWMHBIX YPaBHECHHUIA. OnepupoBaTh NOHATHAMM: CHCTEMA

Pelienne npukiaaHbIx 3a1a4

C IIOMOUIBIO CUCTEMBI JIMHEHHBIX
YpaBHECHUM.

CucreMbl U COBOKYITHOCTH LIEJNBIX,
PalMOHAIBHBIX, UPPALMOHAJIBHBIX,
MOKa3aTeNbHbIX, Jorapu(PMUIECKUX
YPaBHEHUU U HEPABEHCTB.
Hcnonb3oBanue rpa@ukoB G yHKIUN
IUTSl PELLICHNS] YPAaBHEHUMN U CHCTEM.
IIpumMeHneHune ypaBHEHNM, CUCTEM

Y HEPABEHCTB K PELICHUIO
MAaTeMaTUYECKUX 3a7a4 U 3a/1a4

U3 PA3IMYHbIX 00JIacTel HAyKu

U peaJbHOU KU3HU

JIMHEWHBIX YPABHEHUM U €€ PELICHUE.
Hcnonb3oBaTh CUCTEMY JIMHEUHBIX
YPaBHEHUH ISl PELLICHUS
IIPAKTUYECKUX 3a/a4.

Haxonurtp permeHust mpoCTENIMX
CHUCTEM M COBOKYITHOCTEM
palMoHaIbHBIX YPaBHEHUI

Y HEPABEHCTB.

Hcnons3oBath rpaduku QyHKIIHIA
ISl PELLIEHUS] YPaBHEHU .
MoneaunpoBarth peanbHbIE CUTyallMU
Ha SI3bIKE aNreOpbl, COCTaBIIATh
BBIPAKECHUS, YPABHEHM 1, HEPABEHCTBA
Y CHCTEMBI I10 YCIIOBUIO 33/1a4H,
HCCJIEe0BATH IIOCTPOCHHBIE MOJEIH
C UCIOJIb30BAHUEM arlapaTa ajareOpsbl
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HaTypaJ]I)HBIC " O CJIBIC YKUCJIa

HaTypaJIBHBIe N O CJIBIC YHUCJIa
B 3aJa4ax U3 peaﬂbHOﬁ KHN3HHU.
HpI/ISHaKI/I JACIIMMOCTH O CJIBIX YHCCII

OnepupoBaTh MOHATHIMH:
HaTypajabHOE YHCJIO, I[EI0C YUCIIO.
Hcnonb30BaTh NpU3HAKH ACIIMMOCTH
IEJIBIX YHCEI, PAa3JIOKCHUE YHCIIa

Ha MIPOCTHIC MHOXKHUTEIH JJIs PEIICHHSI
3a1a4

[ToBTOpenue, 0000IIEHHE,
CHCTeMaTH3alus 3HAHUH

18

OCHOBHBIE ITOHATHS Kypca anreOpsl
Y HayaJ MaTEMAaTHYECKOr0 aHaJIN3a,
0000IIIEHNE ¥ CUCTEMATHU3AIIMS 3HAHU I

Pemats npukiIagHbie 3a1a4u

U3 pa3IUYHbIX 00acTel HayKu

Y PEATLHOM )KU3HU C IIOMOILBIO
OCHOBHBIX MOHATUH Kypca anreopbl
Y HayaJl MaTeMaTHYECKOr0 aHAJIN3a.
Bbi0MpaTh onTUMalIbHBIE CLIOCOOBI
BBIYMCIICHUM.

Hcnonb3oBaTh 11 pelieHus 3a1a4
yYpaBHEHUSI, HEPABEHCTBA U CUCTEMBbI
ypaBHEHMH, CBOMCTBA (PYHKIUI

U rpauKoB

OBUIEE KOJIMYECTBO
YACOB 11O ITPOT'PAMME

102
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OEJEPAJIBHAS PABOYAS ITIPOT'PAMMA YYEBHOI'O KYPCA
«'EOMETPUS»

HOACHUTEJIBHAS 3AIIMCKA

BaxxnocteyuebHOTO Kypca TEOMETpMH Ha YpPOBHE CpEIHEro ooOIIero
o0Opa3oBaHusi OOYCJIOBJIEHA MPAKTUUECKOM 3HAUYMMOCTBIO METAlPEAMETHBIX U
OPEIMETHBIX pPE3yJNbTaTOB OOyYEHHUSI TE€OMETPUM B HaIPaBIEHUH JIMYHOCTHOIO
pa3BuTus oOydarommxcs, (GopmupoBaHus (PyHKIMOHATBPHOW MaTEeMaTHUYECKON

IPaMOTHOCTH, U3YyU€HHUs APYruX y4eOHbIX AUCUMIUIUH. Pa3Buthe y oOyuarommxcs
MPAaBUJIBHBIX TPEJICTABICHUNA O CYIIHOCTH W MPOUCXOXKIECHUU TE€OMETPUUYECKUX
a0CTpaKiMii, COOTHOIICHWH pEAbHOTO W WIACATBHOTO, XapakKTepe OTPaKCHUs
MaTEeMaTUYECKON HAyKOW SIBJICHUM U MPOLIECCOB PEalbHOr0 MUPA, MECTE TEOMETPUU
B CUCTEME HayK U POJM MaTEMaTHYECKOTO MOJIEIMPOBAHUS B HAYYHOM IO3HAHUM U
B IMPAKTHKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHSI O0YJAIOIINXCS, a
TaK)Ke KaueCTB MBIILJICHHS, HEOOXOIUMBIX JUIA aJanTallii B COBPEMEHHOM OOIIIECTBE.
["eoMeTpus siBIsIETCS OMHUM M3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHETr0 OOIIETO
oOpa3oBaHusl, TaKk Kak o0OecleurMBaeT BO3MOXKHOCTh M3y4YEHUS KakK JUCIMILIAH
€CTECTBEHHO-HAYYHOMN HAIIPABICHHOCTH, TaK U TYMAaHUTAPHOM.

Jlornueckoe MblIeHHE, (OPMUPYEMOE TPU HM3YYEHUU OO0YyJaroIIMMUCS
HNOHATUWHBIX OCHOB F€OMETPUU M MOCTPOCHUM LENOYKH JOTMUECKUX YTBEP)KICHHI
B XO/I€ PEIICHHUs TEOMETPHUUECKHX 3a/1a4, YMEHHE BBIJIBUTATDH U OTPOBEPTaTh THIIOTE3BI
HETMOCPEICTBEHHO MCIOJIB3YIOTCS MPH PEIICHUHN 33]1a4 €CTECTBEHHO-HAYYHOTO ITUKJIA,
B YaCTHOCTHU U3 Kypca (pu3uKwu.

YMeHue opueHTUPOBATHCS B IPOCTPAHCTBE UTPAET CYILIECTBEHHYIO POJIb BO BCEX
o0nacTsx JneATenbHOCTH dYenoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOUMOE YCIOBHE €r0 COIMAILHOrO OBITUSA, (JopMa OTpaKEeHUs
OKPY>KaIOIIEro MUpPA, YCJIOBHE YCIEHIHOI'O MO3HAHUS U aKTUBHOIO MpeoOpa3oBaHUs
nercTBuTenbHOCTU. OnepupoBaHUE MPOCTPAHCTBEHHBIMU 00pa3aMu OObEIUHSET
pasHble BUAbl  Y4eOHOM W  TPYAOBOM  JEATEIBHOCTH, SIBISIETCS  OJHUM
U3 MPOPECCHOHAILHO BaXXHBIX KaueCTB, MOAITOMY aKTyajbHa 3a/1ada (popMUpOBaHUS
y oOydawlmxcs MPOCTPAHCTBEHHOTO MBIIIEHUSI KaK Pa3HOBHIAHOCTH OOpa3HOIo
MBIIUICHUS — CYHIECTBEHHOI'O KOMIIOHEHTa B TOATOTOBKE K TPaKTHYECKOU
JESITEbHOCTH 10 MHOTMM HAIIPaBJICHUSIM.

Lenb ocBoeHUs mporpaMmbl yueOHOTO Kypca «['eomeTpus» Ha 6a30BOM ypOBHE
oOydyeHuss — o01Ie00pa3oBaTeIbHOE W OOLIEKYIbTYPHOE pPa3BUTHE OOYy4arolIUXCs
yepe3  o0ecrieueHHe  BO3MOXKHOCTM  INPHOOPETEHUST U MCIOJIb30BAHUSA
CHUCTEMAaTUYECKUX F€OMETPUUYECKUX 3HAHUI U JEeUCTBUM, CELM(PUUHBIX T€OMETPUH,
BO3MOKHOCTH YCIIEIIHOI'O TPOJOJDKEHUST O00pa3oBaHUsA IO CIEHUATIbHOCTSM, HE
CBSI3aHHBIM C MTPUKJIAHBIM UCIIOJIb30BAHUEM T'€OMETPUN.

[IpuoputeTHpIMM  3aadyaMu  OCBOCHHMsSI ydeOHoro kypca «I'eomerpum»
Ha 6a30BoM ypoBHE B 10—11 kitaccax siBISIFOTCS:
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(opMHUpOBaHUE NPEACTABICHUS O T€OMETPUM KaK 4aCTU MHUPOBOW KYJIbTYPHI U
OCO3HAHHE €€ B3aMMOCBSI3H C OKPYKAIOIIMM MUPOM;

(opMHUpOBaHUE MPEJICTABICHUS O MHOTOTPAaHHHMKAaX M TeJlaX BpAallleHUs Kak
O BaOXHEHIIMX MAaTE€MaTHUYECKHX MOJEIAX, IO3BOJLIOIIMX ONMUCHIBATH M H3ydaTh
pa3HbI€ SIBJICHUS OKPYXAIOLIEr0 MHUPA;

(opMUpOBaHUE YMEHHs paclo3HaBaTh HAa UEPTEkKaxX, MOJCISAX U B pealbHOM
MHUpPE MHOTOTPaHHUKH U TeJla BPaIlleHHUs;

OBJIAJICHUE METOAAaMHU pEIICHUs 337a4 Ha TOCTPOCHUS Ha HU300paMeHUsIX
IPOCTPAHCTBEHHBIX (UTYD;

dbopMupoBaHue YMEHHUS OIepupOBAThH OCHOBHBIMU MOHATUSIMHU
O MHOTOTPaHHUKAX U TeJlaX BPAIIeHHs] U UX OCHOBHBIMHU CBOWCTBAMU;

OBJIJICHHE aJTOPUTMaMU PEIICHUS OCHOBHBIX THIIOB 3ajad, (OpMUPOBaHUE
YMEHHUS TPOBOIAUTH HECIOXKHBIE JIOKA3aTEJIbHBIE PACCYKIECHHUS B XOJE pPEIIEHUs
CTEPEOMETPUUECKUX 33/1a4 U 337a4 C MPAKTUYECKUM COJIEPKAHUEM;

pa3BUTHE WHTEIUIEKTYAIbHBIX M TBOPYECKUX CIOCOOHOCTEH OO0yJaronmxcs,
MO3HABAaTEIbHOM  AKTUBHOCTH,  MCCIIEIOBATEIbCKUX  YMEHUH, KPUTUYHOCTHU
MBIIICHUS;

(opmupoBaHue (YHKIMOHAIBHOM TI'PAaMOTHOCTH, PEJIEBAaHTHOH TI'€OMETpPUU:
YMEHUE pAaclo3HaBaTh MPOSBICHUS TE€OMETPUUYECKUX IOHATHH, OOBEKTOB H
3aKOHOMEPHOCTEW B PEAIbHBIX >KM3HEHHBIX CUTYalUsAX W MPU HU3YYEHUH APYTHX
y4eOHbIX  TNPEAMETOB, NPOSBICHHUS  3aBUCUMOCTEH U 3aKOHOMEPHOCTEM,
(GopMynupoBaTh UX Ha SI3bIKE T'€OMETPUU M CO3[aBaTh T'€OMETPUUYECKUE MOJEIH,
NPUMEHATH OCBOCHHBI TE€OMETPUUYECKHI ammapaT i pPElIeHHUs [PaKTUKO-
OPUEHTUPOBAHHBIX  33/a4, HWHTEPHPETUPOBaTH M  OLEHUBATH  IOJYYCHHBIC
pe3yJIbTaThI.

OTnMYUTENHHOM  OCOOCHHOCTBIO MPOTPaMMbl O TEOMETPUU  SIBIISIETCS
BKJIFOUEHHE B KypC CTEPEOMETpUM B HAuyaje €ro M3y4eHHUs 3a7ad, pelIaeMbIX
Ha YpOBHE WMHTYWTUBHOTO IMO3HAHUS, U ONPEACIEHHBIM OOpa3oM OpraHM30BaHHAs
paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO ¥ MPOCTPAHCTBEHHOI'O
MBIIUIEHUS, CTUMYJIHAPYET NPOTEKAHHE HMHTYUTUBHBIX HPOLECCOB, MOTHUBUPYET
K JAJIbHEUIIEMY U3YYEHUIO ITPEAMETA.

[Ipennourenue OTHAETCS HArISAHO-KOHCTPYKTUBHOMY METONY OOY4Y€HHUs, TO
€CTh TEOPETHUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb MPEIMETHO-
IIPAKTUYECKOM  JEATENIbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUN
y oOywaroumxcs B Kypce CTEpEOMETpPUM MPOBOAUTCA 3a CUET pelleHus 3aaad
Ha CO3/[aHME€ MPOCTPAHCTBEHHBIX O00pa3oB M 3aJady Ha  ONEpUPOBAHUE
IpPOCTPAaHCTBEHHBIMU  oOpazamu. Co3naHue o0pa3a TPOBOJUTCA C  ONOPOM
Ha HarJsiIHOCTb, a OIIEpUPOBAaHUE 00Pa30M — B YCIOBUSX OTBJICUEHMSI OT HAIJISTHOCTH,
MBICJIEHHOTO U3BMEHEHHSI €r0 UCXOAHOI0 COAEPIKAHMUS.

OCHOBHBIMM  COZEpKATEIbHBIMU JIMHUSIMU ydeOHOro Kypca «l'eomerpusi»
B 10-11 «maccax saBmsrotTcsi: «MHororpanaukny», «lIpsmbie ©u 1I0CKOCTH
B MpocTpaHcTBe», «Tena BpanieHus», «BeKTopbl U KOOPAMHATHI B MPOCTPAHCTBEY.
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dopmMupoBaHUE JOTHYECKUX YMEHUH pacpeieisieTcsl He TOJIBKO M0 COIepKaTEIbHBIM
JIMHUSIM, HO ¥ 1O rojiaM oOy4eHUsI Ha YPOBHE CPEIHET0 00111ero o0pa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaTaM
OCBOCHHUS TMPOrpaMMbl MO TE€OMETPUM, PACIPEACIEHHBIM [0 TojlaM OOy4YeHUs,
CTPYKTYPUPOBAHO TaKUM 0Opa3oM, YTOOBI OBJIAJICHUE T€OMETPUUECKUMU MOHSATUSIMU
Y HaBBIKAMHU OCYIIECTBIISUIOCH MOCJIEIOBATENHHO U MOCTYIATEIbHO, C COOI0IEHUEM
MPUHITUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKJIIOYAINUCH B OOIIYIO CHCTEMY
reOMETPUYECKUX MPEACTABICHUN 00yJarolIuXxcsl, pacliupss U yriayosss e€, oOpasys
MIPOYHBIC MHOYKECTBCHHBIC CBSI3H.

OO0miee uMCIO YAacOB, PEKOMEHIOBAHHBIX MJI M3y4eHHUs Y4eOHOro Kypca
«I'eomerpusi» — 102 gaca: B 10 kimacce — 68 yacoB (2 yaca B Heneno), B 11 kmacce —
34 yaca (1 gac B Hefemo0).

COJAEPXAHUE OBYYEHMUA

10 KVIACC

IIpsiMbIe U VIOCKOCTH B MIPOCTPAHCTBE

OcHOBHbIE IOHATHUA cTepeomMeTpuun. Touka, npsiMasi, IOCKOCTh, MPOCTPAHCTBO.
[TonsiTe 00 aKCMOMATUYECKOM MTOCTPOCHUHU CTEPEOMETPUHN: aKCHOMbBI CTEPEOMETPUH
Y CIICJICTBUS U3 HUX.

B3anMHOe pacnonoxeHue nOpsSMbIX B IIPOCTPAHCTBE: IEPECEKAIOLINECH,
napajJiebHbIC U CKpelrBaronuecs npamele. [lapamienbHOCTb MPSAMBIX U IIIOCKOCTEN
B IPOCTPAHCTBE: MapajuIeJIbHbIE MPSAMBIE B IIPOCTPAHCTBE, MAPAIEIBHOCTh TPEX
MPSAMBIX, MAPAUICTBHOCTh MPSAMOM M IUIOCKOCTH. YTJbl C COHAINpPaBICHHBIMHU
CTOPOHAMH, YIOJl MEKAY NMPSAMBIMU B IPOCTpaHCTBE. [lapamenbHOCTh MIIOCKOCTEN:
MApAJUIENIBHBIE TUIOCKOCTH, CBOMCTBA MapaUIedbHBIX IUIOCKOCTEU. IIpocrenime
MPOCTPAHCTBEHHbIE (PUTYphl Ha IUIOCKOCTH: TETpad’ap, KyO, MapasuieNenurnes,
MTOCTPOEHUE CEYEHHU.

[leprieHAUKYISPHOCT, TPSAMOW M IUIOCKOCTH: NEPIECHAUKYJSIPHBIE MPSAMBIE
B IPOCTPAHCTBE, MPAMBIE MAPAIICIbHBIE U IEPIICHANKYJIAPHBIE K INIOCKOCTH, IPU3HAK
MEPIICHAUKYJIPHOCTH MPSIMOU U IUIOCKOCTH, TEOpPEMa O MPSAMOMN MEPIEHAUKYIIIPHON
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJI MEXKY IIPAMOU U IIOCKOCTBIO, IBYTPAHHbBIN
YIOJI, IMHEWHBIN YroJl ABYTpaHHOro yria. [lepneHauKkynsp u HakJIOHHbIE: pacCTOSIHUE
OT TOYKHU JIO TUIOCKOCTH, PACCTOSIHHE OT MPSMOM J0 MIIOCKOCTH, MPOEKIUsS (GUTYpPBI
Ha TUIOCKOCTh. [lepneHInKyIsIpHOCTh IUIOCKOCTEW: MPHU3HAK MEPIECHAUKYIIPHOCTH
JIBYX IJIOCKOCTEN. TeopeMa o TpEX NeprneHauKyIIspax.

MHororpaHHuKHu
[ToHsiTHE MHOTOTpaHHMKA, OCHOBHBIEC 3JIEMEHTbl MHOTOIPaHHMKA, BBIITYKIIBIE U
HEBBINYKJIBIE MHOTOI'PaHHHMKH, pa3BEPTKAa MHOrorpaHHuka. lIpusma: n-yronpHas
npu3Ma, TpaHu M OCHOBAHHUSI MPU3MBI, MpsMasi U HAKJIOHHAs MPU3MBbI, OOKOBas U
MOJIHAs MOBEPXHOCTh Npu3Mbl. [lapamienenunen, mpsMoyroJbHbIN apauIeIeUIIe]
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U ero cBoicrBa. [Impamua: n-yrojpHas nupamua, rpaHd U OCHOBaHUE IMUPAMHUIBI,
OOKOBasg M IMOJHAs MOBEPXHOCTh NMUPAMUAbI, MpaBUJIbHAS U yCEUYEHHAs] MUPAMUJA.
OJeMeHTbl MpU3Mbl W NHUpaMuAbl. [IpaBUIBHBIE MHOTOTPaHHUKHU: IIOHSATHE
IIPAaBWIBHOIO MHOI'OIPAHHMKA, INPaBWJIbHAs MpuU3Ma W IpaBUJIbHAs IUpamMuia,
MpaBWIbHAS TPEYrojbHasl MUpaMUJA U IPABWIbHBIA TeTpadp, KyO. IIpencraBnenue
O MPAaBUJIbHBIX MHOTOTPAHHUKAX: OKTA3P, NOAECKA’Ap U nKocasap. CeueHus: Mpu3Mbl
Y TAPAMUJIBIL.

CummeTpusi B TNPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTEIIBHO TOYKH, HPSIMOI,
IJIOCKOCTU. DJIEMEHTHl CHMMETPUM B MUPAMHUIAX, NAPAIIEIECIUIIECAAX, TPABUIIbHBIX
MHOT'OTpaHHHUKAX.

Brruncnenue s1eMeHTOB MHOTOTPAaHHUKOB: pEOpa, quaroHanu, yrisl. [[nomansb
OOKOBOM TOBEPXHOCTH M TMOJHOW IOBEPXHOCTHM NPSIMOM MPU3MBL, IJIOLIAAb
OCHOBaHMi1, TeopeMa 0 OOKOBOI MOBEPXHOCTH MpsAMOI mpu3Mmbl. [Lnomaas 6oxoBoi
IIOBEPXHOCTH M IIOBEPXHOCTH MPABWIBHOM IHPAMUJIbI, TEOpeMa O ILIOMIALU
yceuénHo nupamubl. [lonarue 06 00bEmMe. OOBEM MUpaMUIbL, TPU3MBI.

[lonoOuble Tena B mpocTpaHcTBE. COOTHOIIEHHS MEXAY IUIOMIAJsIMU
MOBEPXHOCTEH, 00bEMaMu MOTOOHBIX TEJL.

11 KJIACC

Tesia Bpamenust

Hunuaapudeckas MOBEPXHOCTh, 00pa3yroIIye MIIMHIPUIECKON MOBEPXHOCTH,
OCh NUJIUHAPUYECKON MoBepxHOCTU. L{unnHap: ocHOBaHMs ¥ OOKOBasi MOBEPXHOCTb,
oOpa3zyrolias u 0Ch, IJIOMIAbL OOKOBOH U MOJHOW MOBEPXHOCTH.

Konuueckast moBepXxHOCTh, 00pa3yrolne KOHMYECKOH IMOBEpXHOCTH, OCb U
BEpILIMHA KOHUYECKOW moBepxHOCTH. KoHyC: ocHOBaHMe U BepllrHa, oOpa3yronias u
OCh, TIIONIAAh OOKOBOM W MOJHON MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroine u
BBICOTA, OCHOBAaHMSI M1 OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTtp, paamyc, AMAMETP, IUIONIAb TOBEPXHOCTU CQeEphI.
B3anmuoe pacmnonoxenue cepbl U IUIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe,
Iomaab cepel.

N300pakeHre Ten BpalleHus Ha TUIOCKOCTH. Pa3BEépTKa MIIIMHIpa U KOHYCA.

KomOunammu Ten BpalieHUs ¥ MHOTOTPaHHUKOB. MHOTOTpaHHHUK, OMUCAHHBIN
OKoJI0 cepbl, cepa, BIMCAHHAS] B MHOTOTPaHHUK, WIIA TEJIO BpaIlCHUS.

[Tonsitue 06 06BEMe. OCHOBHBIE CBOWCTBa 00BEMOB Tell. Teopema 00 0O0BEME
PsIMOYTOJILHOTO TapajuieNienumnesa u cienctsus u3 He€. O0bEM MUIMHAPA, KOHYCA.
O0BEM mapa u wiomaas chepsl.

[lonoOHpie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAAsIMHU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEJI.

Ceuenusa nunuHapa (mapauieIbHO U NEPIEHIUKYISIPHO OCH), CEYEHHs] KOHyca
(mapasnenbHOe OCHOBAHMIO U MPOXOJISIIEe Yepe3 BEPIINHY), CEUSHHS 1apa.
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BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miuockoctd U B npocTtpaHcTBe. CIIO)KEHHE M BBIYUTAHHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4uCio. PasmoxkeHue BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopam. [IpaBwiio mapayenenunena. Pemenne 3anad, CBA3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJI IEUCTBUM € BeKTOpaMmHu. [IpsMoyropHas cucrema KOOpAUHAT B IPOCTPAHCTBE.
Koopaunate! BekTopa. [Ipocreiimme 3anaun B KoopauHaTax. Y TOJI MEXKIY BEKTOPaMHU.
CkasipHO€ TPOU3BEACHUE BEKTOPOB. BBIYMCIIEHHE YIVIOB MEXAYy HPSIMBIMU U
10cKoCTAMU. KOOpAMHATHO-BEKTOPHBIM METO/ ITPH PELLIEHUU N'€OMETPUUECKUX 3a/1a4.

INPEAMETHBIE PE3YJIbTATBI

K xonmy oOydenus B 10 kiacce oOydaroIIUiCSd TMOJYYUT CIIECIYIONINE
MIPEIMETHBIC PE3YyJIbTATHI:

ONEepUPOBATH MOHATUIMU: TOUKA, TIPSIMasi, MIIOCKOCTB;

MPUMEHSATh aKCUOMBI CTEPEOMETPHUU W CICACTBUS W3 HHUX MPU PEIICHUH
reOMETPUYECKUX 3a/1a4;

OIEepUPOBATHh MOHATUSMHU: MAPAIUICIBHOCTh U MEPIEHAUKYISIPHOCTh MPSIMBIX U
IIOCKOCTEH;

KJacCU(UIIUPOBATh  B3aUMHOE  PACIOJOXKEHHE TPSIMBIX U TUIOCKOCTEH
B IIPOCTPAHCTRBE;

OTIEpUPOBATh MOHATUSMHU: JBYIPAHHBINA YTOJ, TPAaHU JIBYTPaHHOTO yria, pedpo
JIBYTPAHHOT O YyIJIa, IMHEWHBINA YToJI ABYTPAHHOTO YIJIa, TpajyCHasi Mepa ABYIPAHHOTO
yria;

ONEpUPOBATh TOHATUSIMHU: MHOTOTPAHHUK, BBITYKJIBIH W HEBBIMYKJIBIN
MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTPaHHUKA, TPaBUJILHBI MHOTOTPAHHUK;

pacro3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAaHHMKOB (IMMpamMua, Tpu3Ma,
MPSIMOYTOJILHBIN Mapajuiesienume, Kyo);

KJIacCCU(UIIUPOBATH MHOTOTPAHHUKH, BHIOMPAsi OCHOBAHUS IS KJIacCU(DUKAINH
(BBIMTYKJTBIE U HEBBIMYKJIbIE MHOTOTPAaHHUKH, TPaBUILHBIE MHOTOTPAHHUKH, TIPSIMbBIC U
HAKJIOHHBIC TTPU3MBI, TIapaJIIeIICIIUIIC b );

ONEepUPOBATh MOHATUIMU: CEKYIIasi INIOCKOCTh, CEYEHUE MHOTOTPAaHHUKOB;

OOBSACHATH MPUHLIUIIBI TOCTPOCHUS CEUCHUM, UCTIONb3YsS METOJ] CJIEJIOB;

CTPOUThH CEUCHHsS] MHOTOTPAHHUKOB METOJIOM CJIEAOB, BBITIOJHATH (BBIHOCHBIC)
IUIOCKHE YEPTEXU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHI CBEpXY, COOKY,
CHU3Y;

pemIaTh 3aJa4d Ha HaXOXKIECHUE TC€OMETPUUCCKUX BEIMYHMH 1O 00paslaM WIIN
aIrOpUTMaM, TMPUMEHSAS M3BECTHbIE AHAIMTUYECKUE METOJbl TPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 Ha BBIYMCIICHUE PACCTOSHHUN MEXITY IBYMS
TOYKaMH, OT TOYKH JO MPSMOM, OT TOYKH JO IIOCKOCTH, MEX]Y CKPEIIIUBAIOIITUMUCS
MPSIMBIMU;

pemiarh 3aJa4d Ha HaXOXKJECHUE TE€OMETPUUYECKUX BEIMYMUH MO 00pasliaM WU
QITOPUTMaM, TIPUMCHSS W3BECTHBIC AHAIUTHYECKHE METOJbI TPH PEIICHUU
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CTAaHJAPTHBIX  MaTEeMaTHMYECKUX  3a7ad HA  BBIUMCIEHHE  YIJOB  MEXAY
CKPEIIHMBAIOIIUMUCS NPAMBIMH, MEKTY IPSIMOM U TUIOCKOCTBIO, MEKY IIIIOCKOCTSIMH,
JBYTPaHHBIX YTJIOB;

BBIUUCIIATh OOBEMBI M IUIOHIAJM IOBEPXHOCTEH MHOTOTPaHHUKOB (MpU3Ma,
nUpaMuja) ¢ MPUMEHEHHEM (POpMyJI, BBIUMCIIATh COOTHOLIEHUS MEXAY IUIOIAIsIMU
MOBEPXHOCTEM, 00bEMaMU OTOOHBIX MHOTOTPAHHUKOB;

OIEpUPOBATH NOHATUSAMU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCh U INIOCKOCTh
CUMMETPHH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (PUTYPBI;

U3BJICKaTh,  MpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH  HHGOpPMAIIIO
O MPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTypax, MPE/CTaBICHHYIO Ha 4YepTexax U
pHUCYHKaX;

IPUMEHATh TeOMETpUYecKue (PAKThI IJIs1 PELIEHHs] CTEPEOMETPUUECKUX 3azad,
IPENOJaraloluX HECKOJIbKO LIaroB PELICHUs, €CIU YCIOBUS IPUMEHEHUs 3a/laHbl
B SIBHOI opme;

OPUMEHATh  IPOCTEUIIME  MNPOrpaMMHBIE  CpeACTBA M BJIEKTPOHHO-
KOMMYHHUKALIHOHHBIE CHCTEMBI ITPU PELIEHUU CTEPEOMETPHUUECKHUX 3a/1a4;

IPUBOAMUTH MPUMEPHI MaTEMATUUYECKUX 3aKOHOMEPHOCTEN B MPUPOJE U KHU3HHU,
pacrno3HaBaTh MPOSBICHUE 3aKOHOB FT€OMETPUU B UCKYCCTBE;

OPUMEHATh IOJYYEHHBbIE 3HAHUS Ha IPAKTHUKE: aHAIU3UPOBATh pealbHBIC
CUTyallUH W TPUMEHATh M3YyYEHHBIE IIOHATHS B IIPOLIECCE IIOMCKA pPEIIEHUs
MaTeMaTU4ecKu cPOpMyIMPOBAHHON MPOOJIEMBI, MOJIETUPOBATh peajbHbIE CUTYallUuN
Ha $S3BIKE TE€OMETPUM, HCCIEI0BAaTh IIOCTPOCHHBIE MOJEIH C HCIOJIb30BAaHUEM
reOMETPUYECKUX TOHSATUH M TEopeM, ammapaTta aireOphl, pelaTh MpPaKTHYECKUE
3aJ1a4M, CBSI3aHHBIE C HAX0XKIEHHEM I'€OMETPUYECKHX BEJIMYMH.

K koniy o0yuenus B 11 knacce oOydaronuiicss HayquTcs:

OTEpUPOBATh TOHITHSMU: IWIMHIPUYECKAs TOBEPXHOCTh, OOpa3yroIue
WINHIPUYECKON MOBEPXHOCTH, LUIUHAP, KOHUYECKas! MOBEPXHOCTh, 00pa3yrolue
KOHUYECKON MOBEPXHOCTH, KOHYC, cpepruecKasi TOBEPXHOCTh;

pacmno3HaBaTh Tena BpamieHus (MUIUHAp, KOHYC, chepa u map);

OOBSCHATH CTIOCOOBI TIOYYEHHUS TEJ BPAIlCHNUS,

KJ1accu(UIUPOBATH B3aUMHOE PACIOioKeHUe c(hephl U TIIOCKOCTH;

OIEepUPOBATh MOHATUSMU: IIAPOBOM CErMEHT, OCHOBaHUE CErMEHTa, BBICOTA
CEerMEHTa, IIIapOBOM CJIOW, OCHOBAaHME IIAPOBOTO CJIOSA, BBICOTA IIIAPOBOTO CJIOS,
IaPOBOM CEKTOP;

BBIUUCIISATh O0OBEMBI U TUIOINIAIA TIOBEPXHOCTEN TEJ BpallleHUsI, TEOMETPHUUECKUX
TeJ C MpUMEHEeHHEM (HOpPMYIT;

OTIEpUPOBATh MOHSATHUAMH: MHOTOTPAaHHUK, BIIMUCAHHBIA B CPepy M OMUCAHHBIN
okoJ10 cepsl, chepa, BIUCAaHHAS] B MHOTOTPAHHUK WM TEJI0 BPAIEHUS;

BBIUMCIISATh COOTHOLIECHMSI MEXIYy IUIOHIAAsMU TIOBEPXHOCTEW U OO0BEMaMu
ITOJIOOHBIX TEJT;
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n300paXkaTh H3y4aeMble (QUIYPhI OT PYKH M C TPUMCHCHHEM IIPOCTHIX
4epTEKHBIX HHCTPYMEHTOB;

BBITIOJIHSTH (BBIHOCHBIE) TUIOCKHE YEPTEKH W3 PUCYHKOB IMPOCTHIX OOBEMHBIX
buryp: Buj CBEpXy, COOKY, CHU3Y, CTPOUTH CEUEHUS TEJl BpaIllCHHUS;

H3BJIEKATD, WHTEPIPETUPOBATH u  mpeoOpa3oBHIBATH nHpopMaIuio
O TIPOCTPAHCTBEHHBIX TEOMETPUUICCKUX (PUTYypaxX, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX;

OTIEpUPOBATH IMMOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJTHSATD JICHCTBUS CJIOKCHUS BEKTOPOB, BEIYMTAHUS BEKTOPOB U YMHOKCHUS
BEKTOpA HA YHCIIO, OOBSACHITH, KAKUMHU CBOMCTBAMH OHHU 00JIaaf0T;

IPUMEHSTH IIPABUJIO TapaIICIICITUIISA;

OTIEpUPOBATh TOHATHUSIMH: JCKAPTOBHI KOOPJAWHATHI B MPOCTPAHCTBE, BEKTOP,
MOIYJh BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIrOd MEXKIY
BEKTOpaMH, CKAIIPHOE TPOU3BEIICHUE BEKTOPOB, KOJUIMHEAPHBIC W KOMIUIAHAPHBIC
BEKTOPBHI;

HaXOAUTh CYMMY BEKTOPOB M IPOM3BEJCHUE BEKTOpa Ha YHCIIO, YIOJ MEXTY
BEKTOpaMH, CKaJIPHOE TPOW3BEACHHE, PACKIAIbIBAaTh BEKTOP IO  JBYM
HEKOJUTMHEAPHBIM BEKTOPaM;

3a/laBaTh IUIOCKOCTh ypaBHEHHEM B JICKAPTOBOM CHCTEME KOOpPJHMHAT;

IPUMEHSTh TeOMETprUUYecKre (BakThl JJI1 PEHICHUS CTEPEOMETPUYCCKUX 3ajad,
MIPEIIOIAralONNX HECKOJIBKO IAroB PEIICHUs, €CIM YCIOBHS MPUMEHEHUS 3aaHbI
B IBHOH (hopme;

pemarh MpOCTEHIe TEeOMETPUUYSCKHE 3aJayd Ha TNPUMEHEHHE BEKTOPHO-
KOOPJAWHATHOTO METO/IA;

penIaTh 3aa9u Ha JJOKA3aTeIbCTBO MATEMATHUECKIX OTHOIIEHUN M HaXOXKICHUE
TCOMETPUYCCKUX BEIMYHMH 110 00pa3laM WM alfOpUTMaM, MPUMEHSSI N3BECTHBIC
METOJIBI TIPH PEIICHUM CTaHIAPTHBIX MAaTEMaTHICCKUX 3a71aY,

IPUMEHATh  MPOCTEHIIME  TPOrpaMMHBICE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHUKAIIHOHHBIC CHCTEMBI TP PEIICHUU CTEPEOMETPHUCCKUX 33]1a4;

MIPUBOJIUTH MMPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U JKU3HHU,
pacmno3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHH B HCKYCCTBE;

IPUMCHATh TIOJyYEHHBIC 3HAHHMS Ha TPAKTHKE: aHaJIM3UPOBaTh peasbHBIC
CUTyallul ¥ TIPUMCHSATh W3YYCHHBIC IIOHATHS B TIPOIECCE TOWCKA PEIICHUS
MaTeMaTH4ecKu cPopMyTUPOBAHHON MPOOIEMBI, MOJICITUPOBATh PEATLHBIC CUTYAIIHH
Ha S3bIKE TEOMETPUHU, WCCIEAOBATh IOCTPOCHHBICE MOJETH C WCIOIh30BAaHUEM
TCOMETPUYCCKUX TOHATUA W TEOpeM, armapara aiareOppl, periaTh MPaKTHICCKUE
3aJlaui, CBSI3aHHBIC C HAXOXKJICHUEM IeOMETPUIECKUX BEITUIHUH.
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10 KIIACC
HaumenoBanue paznena  [KonnuectBo OcHOBHOE cofiepKaHne OcCHOBHBIE BUBI ESTEIILHOCTH
(Tembl) Kypca 4acoB 00y4aromuxcs
BBenenne B CTepeoMETpHIO 10 OCHOBHBIE MTOHATHUS CTEPEOMETPUU: AKTYyaau3upoBaTh (PaKThl U METObI

TOYKa, MpsMasi, TNIOCKOCTb,
npocTpaHcTBo. [IpaBuina n3o0paxeHus
Ha PUCYHKAX: U300paKEeHUS
TUTOCKOCTEH, TapaJUIeITbHBIX MPSIMBIX
(OTpe3KOoB), CepeaAMHBI OTPE3Ka.
[TonsaTHs: nepecekaromuyecs
IUIOCKOCTH, NEpEeCEKaroIrecs mpsamast
Y TUTOCKOCTb.

3HAaKOMCTBO C MHOTOTPaHHUKAMH,
M300paKeHe MHOTOTPAHHUKOB

Ha PUCYHKAaX, Ha MPOCKIIMOHHBIX
yeprexxkax. HauanbHble cBeneHus

0 KyOe U mupaMuJie, X pa3BEPTKU

1 Mozenu. CedeHunst MHOTOTPpaHHUKOB.
[TonsiTne 00 akCHOMaTHUYECKOM
MIOCTPOCHUU CTEPEOMETPHH: aKCHOMBI
CTEpEOMETPHH U CIICICTBUS U3 HUX

IUTAHUMETPHUH, PEJICBAaHTHBIE TEME.
IMonyuats npecraBieHus

O MPOCTPAHCTBEHHBIX (QUTYpaX,
pa30upaTh MpocTenie mpaBuia
M300paKeHus 3TUX QUryp.
HN300paxaTh NpsAMyIo U IIOCKOCTh
Ha PUCYHKE.

PacnosHaBaTb MHOTOIPAHHUKH,
nupaMuy, Kyo, Ha3bIBaTh UX
HJIEMEHTHIL.

JlenaTh pUCYHOK KyOa, MUpaMUJIbI,
HAXOJWUTh OMIKUOKH B HEBEPHBIX
U300 paKCHUSX.

3HAKOMHUTBCH C CEUCHUSIMU,

C METOJIOM CJIEJIOB; UCIIOJIb30BaTh
JUIs1 TIOCTPOEHUS CEUEHUSI METOT
CIIEZIOB, KPATKO 3alMCHIBATH IIaTU
MOCTPOEHUS CEUCHUS.
Pacno3naBaTth BUJ CeUCHUS
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Y OTHOIICHUH, B KOTOPBIX CEUCHHE
JenuT pedpa Kyba, HaXOIUTh TUIOIIA/Ib
CCUCHUSI.

Hcnons3oBaTh nogodue mpu
pEIICHUH 33729 Ha TTIOCTPOCHUE
CEUYCHUM.

3HAKOMUTBHCHA C AKCUOMATHUYECKUM
MOCTPOEHUEM CTEPEOMETPHH,

C aKCUOMaMU CTEPEOMETPUHU

U CJIEJICTBUSMHM U3 HUX.
HNinrocTpupoBaTh aKCUOMBI
PUCYHKaMU U MIpUMEpaMu

13 OKpYKarolieir 00CTaHOBKHU

[IpsiMBbIE ¥ TIIIOCKOCTH

B IIPOCTPAHCTBE.
[lapannenbHOCTh MPAMBIX
U IUIOCKOCTEN

12

BzanmHoe pacnonoxeHne nmpsamMbIx
B IPOCTPAHCTBE: MEPECEKAIOIINECH,
MapALICIbHBIE U CKPEIIMBAIOIIAECS
MpsIMBIE.

[TapanienbHOCTh MPSIMBIX

Y TIJIOCKOCTEN B TPOCTPAHCTBE:
MapaJJIeIbHbIEC MPSIMbIE

B IPOCTPAHCTBE; NapaJIeIbHOCTh
TPEX MPAMBIX; MapALICIbHOCTD
MPSIMOU M TIOCKOCTH. Y TJIbI

C COHAIIPABJICHHBIMU CTOPOHAMM; YT OJI
MEXY IPSMBIMHU B IPOCTPAHCTBE.

AKTYaJIu3upoBaTh (PaKkThl © METOIBI
TUIAHUMETPHUH, PEIIEBAHTHBIE TEME,
MPOBOJINTH AHAJIOTHH.

Ilepe4yucasiTh BO3MOXXHBIE CITOCOOBI
PaCIOJIOKEHUS JBYX MPSMBIX

B IIPOCTPAHCTBE, UIUTIOCTPUPOBATH UX
Ha NpUMepax.

JdaBarb onpeneseHue
CKPEIIMBAIOIIUX CSI TPSMBIX,
dhopMyIIMpOBaTh MPU3HAK
CKPEIIMBAIOIIAXCS MPSIMBIX

Y IPUMEHSTH €T0 IPU PEIIEHUN
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[TapayeabHOCTh IIOCKOCTEM:
napaJijiesIbHbIE INIOCKOCTH; CBOMCTBA
MapajuIeNIbHBIX TIIOCKOCTEN.
[Ipocrenime mpoCTpaHCTBEHHbBIE
(burypsl Ha IIOCKOCTHU: TETPAdIP, KYO,
MapajljIeNICUIEe ]; TOCTPOEHUE
CEUYEHUI

3a1ay.
Pacno3znaBare mpusmy, Ha3bIBaTh €€
DJIEMEHTBHIL.

CTpoutb ceueHuUs IPU3MBI

Ha FOTOBBIX YEPTEkKAX.
IepeduncasiTh BO3MOXKHBIE CIIOCOOBI
B3aUMHOI'0 PACIIOI0KEHUS MPIMOU

Y IJIOCKOCTH B IPOCTPAHCTBE,
IIPUBOAUTH COOTBETCTBYIOIINE
IIPUMEPBI U3 PEATBHON KU3HH.
JlaBaTh onpeaeieHue
MapajuIEIbHOCTH NPSIMON

Y TTOCKOCTH.

®opMyJIMPOBATH IPU3HAK
[apaJUIENIbHOCTH MPSAMOU

Y TUIOCKOCTH, YTBEPKIAEHUE O TPAMOUN
IepecedyeHus IByX IIOCKOCTEH,
MPOXOJALIMX Yepe3 apajuIeIIbHbIC
IIPSIMBIE.

Pemare npakTudeckue 3axadn

Ha IIOCTPOCHUE CEYEHUN
MHOT'OTPaHHHKA.

OO0bACHATH CTydan B3aMMHOI'O
PaCIIOJIOKEHHUS TIIOCKOCTEM.

/laBaThb onpeaeieHue apauieIbHbIX
IJIOCKOCTEN; IPUBOJINUTH PUMEPBI
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W3 PeaJbHOU KU3HU U OKPYKAOLIEH
00CTaHOBKH, WIUTIOCTPUPYIOIIHE
[MapaJuIEIbHOCTD ITIOCKOCTEM.
HUcnonb3oBarh pu3HaK
MApaJJIETbHOCTH IBYX IJIOCKOCTEN,
CBONMCTBA MapasyIebHbIX IUNIOCKOCTEN
MPY PELICHHUH 33a/1a4 Ha ITIOCTPOCHUE.
OO0BACHATD, YTO HA3LIBACTCS
napaJuieIbHbIM MPOEKTUPOBAHUEM

Y KaK BBIIOJIHSIETCS IPOEKTUPOBAHUE
¢buryp Ha IIOCKOCTb.

N300paxkars B napaJuieIbHON
MPOEKIIUH Pa3InYHbIC
reoMeTpUYeCcKre (GUrypsl.
MogaenupoBarh pealbHbIE CUTYallUH
Ha A3bIKE€ TEOMETPHUH, UCCIEN0BATh
MMOCTPOEHHBIE MOJIEIIN

C MCMOJIb30BAHNEM F'€OMETPUUECKHUX
TTOHSITH.

Hcnonb3oBaTh Ipu pelieHNH 3a1a4
HAa MOCTPOCHHUE CEUYCHUMN MOHSTHE
NapaJuIeIbHOCTH, TPU3HAKU

Y CBOMCTBA MapaJyIE€IbHBIX MPSIMBIX
Ha [JIOCKOCTH
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[ leprieHIMKYISAPHOCTh MPSMBIX
U TUTOCKOCTEM

12

[leprieH AUKYAAPHOCTD IPSIMOK

Y IUIOCKOCTH: TEPIIEHANKYISIPHBIE
MPSMBIE B POCTPAHCTBE, MPAMBIE
MapaJJIeIbHbIC U MEPIIECH UK YIISIPHBIE
K TIJIOCKOCTH, MPU3HAK
MEePIEHAUKYJIAPHOCTH MPAMOi

Y IUIOCKOCTH, TEOpEMA O MPSIMOM
MEPIEHANKYJIIPHON MIIOCKOCTH
[TeprieHAUKYIISIp U HAKJIOHHBIE:
PAcCTOSTHUE OT TOYKH 10 TUIOCKOCTH,
pPacCTOSIHUE OT MPSIMOM J10 INIOCKOCTH

AKTYaJIM3UpOBaTh (DaKThl U METO/bI
IJITAHUMETPUH, PEJIEBAHTHBIE TEME,
ITPOBOJIUTH aHAJIOTHH.

OO0BACHATH, KAKOW YTroJI Ha3bIBAETCA
YIJIOM MEXKY IEPECEKAFOIUMHUCS
MPSIMBIMH, CKPELIUBAIOLTUMUCS
MPSAMBIMU B ITPOCTPAHCTBE.

JdaBarb onpeneseHue
MEPHEHINKYIIIPHBIX TPSIMBIX

Y NIPSAMOW, TEPIIEHAUKYIISIPHOU

K IUIOCKOCTH.

Haxoaurthb yriiel Mexay
CKPEILMBAIOLIUMHUCS NPSIMBIMU B KyOe
Y IUPAMUJIE.

IIpuBoauTH NpUMeEPHI U3 PEATBHON
KU3HU U OKpYKarollel 00CTaHOBKH,
WJUTFOCTPUPYIOLLIHAE
NEPHEHIUKYIIPHOCTD MPSIMBIX

B IIPOCTPAHCTBE

Y NIEPIICHINKYJIIPHOCTD NPAMOMI

K IJIOCKOCTH.

DopMyTHpPOBATH NPU3HAK
NEPIICHIUKYJISIPHOCTH NIPAMOI

U IJIOCKOCTH, IIPUMEHSATD €r0 Ha
MPaKTUKE: OOBACHSITH
MEPHEeHINKYJIIPHOCTh pedpa Kyoa

Y IMarOHAJIM €ro rpaHu, KOTopas ero
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HE COJIEPKUT, HAXOIAUTh JJIUHY
JIuaroHaiy Kyoa. BeIaucisTh BHICOTY
MIPaBUIILHOM TPEYTOJIBbHON

Y IPAaBWJIBHOW YETHIPEX YT OJIbHON
MUpaMUJI 110 JIJTHHAM pedep.

Pemarts 3a/1auv Ha BBIYUCIICHUS,
CBSA3aHHBIE C NEPIEHAUKYISIPHOCTHIO
OPsIMOM U ITIOCKOCTH,

C UCIIOJIb30BAHUEM TIPU PEILIEHUU
IUTAHUMETPUYECKUX (HaKTOB

Y METOJIOB.

OO0BSICHATH, YTO HA3LIBAIOT
MEPIEHINKYJIIPOM U HaKJIOHHOU

13 TOYKH K IIJIOCKOCTH; ITPOEKIUEN
HAKJIOHHOM Ha MJIO0CKOCTh. OOBSICHATD,
YTO HA3bIBAETCSA PACCTOIHUEM:

OT TOYKH JI0 TTIOCKOCTH; MEXKITY
MapaJuIEIbHBIMU TNIOCKOCTSIMU; MEXKITY
MPSAMOM Y MAPAIIIETBHON €1
IJIOCKOCTBIO; MEXKIY
CKPELIMBAIOIIMMHUCS IIPSIMBIMH.
Haxoaurthb 5TH pacCTOsIHUS B ITPOCTHIX
cilydasix B KyOe, mupamue, mpusMme.
MogenupoBarh peaibHbIE CUTYyallUU
HAa 3bIKE TEOMETPHH, UCCIIEI0BATH
ITIOCTPOECHHBIE MOJEIHN

C UCIIOJIb30BaHUEM I'€OMETPHUUECKUX
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TTOHSITUH.

Hcnonb30BaTh IIpy PENICHUM 33/1a4
HA IIOCTPOEHUE CEYECHUHN TEOPEMY
[Tudaropa, cBoicTBa IPIMOYTOIBHBIX
TPEYTrOJIbHUKOB

Y TbI MKy IPSIMBIMU U
MJIOCKOCTSIMU

10

VYTIbl B IPOCTPAHCTBE: YIOJI MEXKIY
MPSAMOM U TIJIOCKOCTBIO; IBYTPAHHBIN
YT OJI, JINHEWHBIN YroJI ABYTPAHHOTO
yria.

[lepnieHIUKYIIAPHOCTD INIOCKOCTEMN:
IIPU3HAK IIEPIICHINKYISIPHOCTH JBYX
mIockocTer. Teopema o Tpéx
MEPIEHAUKYIISIPAX

AKTYaJaIu3upoBaThb PaKkThl U METOIBI
IJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOAUTH aHAJIOTHUHU.

JdaBaThb onpeae/ieHue yria Mexay
IPsIMOM U TIOCKOCTBIO,
(bopMyIMpOBaTh TEOPEMY O TPEX
MEePIEHIUKYJIIApax U 0OpPaTHYIO K HEl.
Haxoauthb yroim Mexay npsiMoun

Y TJIOCKOCTBEO B MHOT'OTPAHHUKE,
PacCTOSIHUE OT TOYKHU 0 IPSMOU

Ha IUIOCKOCTH, UCTIOJIb3YsI TEOPEMY

0 Tpéx nepnenaukyisipax. [IpoBoaute
HAa YepTEkKE MEPHEHIUKYISIP: U3 TOUKHU
Ha MPSAMYIO; U3 TOUYKU HA IUIOCKOCTb.
JaBatb onpeaesnieHue IByrpaHHOTO
yria v ero 3JeMeHTOB. OOBICHITh
PaBEHCTBO BCEX JINHEMHBIX YIJIOB
JIBYTPaHHOI'O yIJIa.

Haxoautes Ha 4yepTexe IBYrpaHHbIN
yroJI IpH pedpe MUpaMuIbl, IPU3MBI,
rapajuieIenuIea.
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/laBaTh onpeaesieHue yriia Mex1y
IIJIOCKOCTSIMU.

JdaBaTb onpeaeneHue

1 (opMyJIMpPOBATH NPU3HAK
B3aUMHO TEPIICHIUKYISIPHBIX
TJIOCKOCTEM.

Haxoauthb yribl MexXAy NJI0CKOCTIMH
B Ky0Oe u mupamufe.

Hcnonb30BaTh NIpy pEIICHUHN 33]1a4
OCHOBHBIE€ TE€OPEMBI U METO/IbI
TJIAHUMETPHH.

MopaenupoBaTh peaibHBIE CUTYaIlUA
Ha A3bIKE TEOMETPHUH, HCCIAEN0BATH
MMOCTPOCHHBIE MOJICTTU

C UCIIOJIb30BAHUEM T'€OMETPUUYECKUX
TTOHSTHM.

Hcnonb30BaTh NIpy pElICHUH 33/1a4
HAa MOCTPOCHUE CEUCHUN
COOTHOIIEHHUSI B IPSIMOYTOJIbHOM
TPEYrOJIbHUKE

MHOrorpaHHUKU

11

[ToHsiTHE MHOTOTPAaHHHUKA,

OCHOBHBIE AJIEMEHThl MHOTOTPaHHUKA,
BBIMTYKJIBIE U HEBBITYKJIbIE
MHOTOT'paHHUKH; Pa3BEPTKA
MHOTOT'paHHUKA.

[Ipu3ma: n-yrospHas nMpu3Ma; rpaHu

AKTYaJIu3upPOBaTh (DaKThl U METO/IbI
IUIAHUMETPUH, PEJIEBAHTHBIE TEME,
NPOBOJAUTH AHAJIOTHH.

JlaBaTh onpeesieHue
napajuiesenuIe a, paClio3HABATh €r0
BUJIBI U U3y4YaTh CBOKCTBA.
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Y OCHOBAHUS MPU3MBI; MIpsiMast

Y HAKJIOHHAs TPU3MBbI; OOKOBas

U TIOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, npsIMOYTOJIbHBIN
MAPAJUICIICTIUIIE] U €TO CBOMCTBA.
[Tupamua: N-yroapHas nTUpamMua,
IPaHU U OCHOBAHUE NTUPAMU/IBI;
OOKOBas ¥ MOJTHAS TTOBEPXHOCTh
MUPAMUJIbL; TPABUIIbHAS U YCEUEHHAS
nupamuza.

DJIEMEHTBI PU3MbI U TUPAMU/IBIL.
[IpaBUIbHBIE MHOTOTPAHHUKH:
MOHSATHE MPABUIHLHOTO
MHOT'OTPaHHUKA; MPaBUJIbHAS TTPU3Ma
Y MpaBUJIbHAS MUPAMUA; IPABUIIbHAS
TpeyrojbHas mupamuaa

Y TIPaBHJILHBIN TETpasdap; KyO.
[IpencraBiieHne O MpaBUIIbHBIX
MHOT'OTPaHHUKAX: OKTA3 AP, TOAEKAIP
U UKOCA3IP.

CummeTpust B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIIBHO TOUYKH,
MPSIMOM, IJIOCKOCTU. DJIEMEHTHI
CUMMETPHH B MTUPAMHUJIAX,
napajuiesienurneaax, npaBUIbHBIX
MHOTOTpaHHUKAX.

JlaBaTh onpeaeneHne MupaMHuIbl,
Pacno3HaBaTh BU/bI MTUPAMU/I,
(¢opmynupoBath cBoiicTBa pEdED,
I'PAHEN U BBICOTHI ITPABUIIBHOU
MAPaMHJIBI.

Haxoaurh momnaas moJiHou

1 OOKOBOI TOBEPXHOCTH MHUPAMUJIBI.

laBarh onpenejeHue yCEUEHHOU
NMpPaMU/Ibl, HA3bIBATh €€ DJIIEMEHTHI.
DopMyJIHPOBATH TEOPEMY

O IJIOMAAN OOKOBOM MOBEPXHOCTH
[IPaBUIbHOM YCEUEHHOM TUPAMUIBI.
Pematsh 33724 Ha BEIUMCIICHHE,
CBSI3aHHBIE C TUPAMUJIAMH, A TAKKE
3a/1a4¥ Ha MOCTPOCHUE CEUCHUM.
JaBaThb onpeaeieHue IPU3MBI,
pacno3HaBaThb BUbI IPU3M,
H300paxKaThb NPU3MbI HA YEPTEXKE.
Haxoaurh mwiomanb NOJIHON WIN
OOKOBOI TOBEPXHOCTH MPU3MBI.
N3yuarthb cooTHOLIEHHS Ditiiepa
i yrcna pédep, TpaHei u BepIInH
MHOT'OTpDaHHHKA.

HN3y4aThb BUIBI TPABUIBLHBIX
MHOTOIPAaHHUKOB, UX Ha3BAHUSA

Y KOJIMYECTBO IPaHEM.
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Brrancienne 351eMeHTOB
MHOT'OI'PaHHUKOB: pE€Opa, TUaroHau,
yribl. [Inomaas 60KoBOM MOBEPXHOCTH
Y TIOJTHOW MTOBEPXHOCTHU MPSAMOU
IIPU3MBI, TUIOIIAb OCHOBaHMIA, TEOpEMA
0 OOKOBOI MOBEPXHOCTHU MPSIMOI
npu3mbl. [lnomans 60koBo
MTOBEPXHOCTH U IOBEPXHOCTH
[IPABWJIBHOM NIUPAMUBI, TEOpEMA

0 IIo@AaM OOKOBOM MOBEPXHOCTH
YCEYEHHON TUPAMUIbI

H3y4yatb cuMmeTpuio
MHOT'OTPaHHUKOB.

OO0BbsACHATH, KaKU€ TOYKU
Ha3bIBalOTC CUMMETPUYHBIMU
OTHOCHUTEJIHO JAHHOW TOYKH, IIPAMOMN
WJIU TIJIOCKOCTH, YTO HA3bIBAIOT
LEHTPOM, OCBIO WJIH IIOCKOCTBIO
CUMMETPUU (UTYPBI.

IIpuBoauTH NpUMeEpHI
CUMMETPUYHBIX QUTYD B ApPXUTEKTYPE,
TEXHUKE, IIPUPOJE.

MopepoBaTh peayIbHbIE CUTYalNH
HAa I3bIKE TEOMETPHUH, UCCIIENOBATH
ITIOCTPOECHHBIE MOJIEIIN

C UCTIOJIb30BAaHUEM T€OMETPUUECKUX
MOHSTUN, UCIIOJIB30BaTh MOA00HE
MHOT'OTPaHHUKOB

O6bEMBI MHOTOI'PaHHUKOB

[Toustue 00 006EMe. O0BEM
TUPAMUIBI, TTPHU3MBI

AKTYyaJau3upoBaThb GakThl U METOIbI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME.
OO0BACHATD, KaK U3MEPSIOTCS
00BEMBI T, MPOBOJIS AHATIOTHIO

C U3MEPEHHUEM IUIONIAJEH
MHOT'OYTOJIbHUKOB. @ 0OpMyJIMPOBATH
OCHOBHBIE CBOKCTBAa O0BEMOB.
HN3y4ars, BLIBOAUTH (pOPMY.JIbI
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00BEMA IPSIMOYTOJILHOTO
napasjiesienuresia, Ipu3Mbl

Y TIHPaMUJIBI.

Boraucasitb 006EM IpU3MbI

Y TIUPaMUJIBI 110 UX DJIEMEHTaM.
IpumeHsaTsL 00bEM TS pelIeHUs
CTEpPEOMETPUUECKUX 3a/1a4 U

JUTSI HAXOXKICHUSI TEOMETPUICCKUX
BEJIMYVH.

MoneaupoBaTth peajibHbIE CUTYaIlUU
Ha SI3bIKE TEOMETPUHU, UCCIEI0BATH
MOCTPOEHHBIE MOJIENIN

C UCIIOJIb30BAHUEM F€OMETPUUYECKUX
TTOHSTAM

[loBTOpEHME: CEUCHU,
PAcCTOSTHUS U YTJIbl

[TocTpoenue ceuenni

B MHOT'OTPaHHHUKE.

Brruucnenue paccTosiHui: MEXIY
IBYMsI TOYKaMH, OT TOYKH J10 IPSIMOH,
OT TOYKH JI0 IJIOCKOCTH; MEKIY
CKPELIMBAIOIUMHUCS IIPSIMBIMH.
Brrancienne yrioB: Mexay
CKPELIMBAIOIIUMHUCS IIPIMBIMH,
MEKTy IPSIMOM U TIIIOCKOCTBIO,
IBYI'PAHHBIX YIJIOB, YTJIOB MEXIY
IJIOCKOCTSIMU

CTtpoutb ceueHre MHOTOTpaHHUKA
METOOM CJIEZIOB.

/laBaTh onpeaesieHne pacCTOSHUS
MeXay Qpurypamu.

Haxoauthb paccTosiHue MEXIy
napaJuieIbHBIMU IUIOCKOCTSIMU,
MEK]1y IUIOCKOCTBIO U TApAJJIETIbHON
€U IPSIMOU, MEXKIY
CKPEIIMBAIOITUMHUCS MPSIMBIMHU.
CTpoutb TMHENHBIN yroa
JIBYTPAHHOI'O yTja Ha YepTEkKe
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MHOTOIPaHHUKA U HAXOJUTh €ro
BEJINYUHY.

HaxoauTh yribl MEXy JIOCKOCTAMHA
B MHOT'OI'paHHUKaX

OBHIEE KOJIMYECTBO
YACOB I10 IIPOI'PAMME

68
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11 KJIACC
HanmenoBanue paznena  |[KonnuectBo OCHOBHOE cofepKaHne OcCHOBHBIE BUBI A€ATECIILHOCTHA
(TemnI) Kypca 4acoB oOyJaronuxcs
Tena BpaieHus 12 Cdepa u map: ueHtp, paguyc, AKTYyaJu3upoBaTh GaKThl U METOIbI

JTMaMeTp; IJIONIalb TOBEPXHOCTH
cdepsl. BzanmHoe pacnonoxeHnue
cdhepsl U TUIOCKOCTH; KacaTebHas

IJIOCKOCTH K cepe; TIomaab cepsl.

Nzo0paxenue cdepsl, mapa
Ha TUIOCKOCTH.
Ceuenus mapa

TUTAHUMETPUH, PEIICBAHTHBIE TEME,
NPOBOAMTH AHAJIOTHUHU.

JlaBaTthb onpenesienus cepsl u mapa,
UX LEHTpa, paanyca, TuaMeTpa.
Onpenensitb chepy Kak purypy
BpAIICHUS OKPYKHOCTH.
HccnenoBaTh B3auMHOE
pacrosioxkeHue chepbl U II0CKOCTH,
IBYX chep, WLTHCTPUPOBATH TO

Ha YepTekax U PUCYHKaX.

@ opMyIHpOBATH ONpEICTICHUE
KacaTeJIbHOM MI0CKOCTH K cdepe,
CBOWCTBO U ITPU3HAK KaCATENbHOM
TJIOCKOCTH.

3HAKOMUTBCS C re0/1Ie3MYECKUMU
JUHUSMH Ha cepe
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[{mmHprYecKas MOBEPXHOCTD,
00pa3yroIye UIHHIPHICCKON
TIOBEPXHOCTH, OCh IIHJIUHIPUICCKON
NOBEepXHOCTH. [ [MITMHAP: OCHOBaHUS
1 OOKOBasi TOBEPXHOCTh,
oOpa3ytomiasi ¥ 0Ch; TUIONIA b
OOKOBOH U MIOJTHOM TOBEPXHOCTH.
N3o6paxkenue nuuianHapa

Ha IJIOCKOCTHU. Pa3BépTka nuimHapa.

Ceuenus nuimHapa (MIIOCKOCTHIO,
MapasaeIbHON WA
MEePIEHIUKYJIIPHON OCH LIUJIMH]IPA)

OO0BbsSICHATH, YTO HA3LIBAIOT
IWJIMHIPOM, Ha3bIBaTh €T0 SJIEMEHTHI.
HN3yuarTh, 00bSICHATH, KaK MMOJYYUTh
IWJIMHJP MyTEM BpaICHUS
MPSMOYTOJIbHHUKA.

BbIBOIUTB, HCNI0JIB30BATH (DOPMYITBI
JIJISL BBIYMCJICHUS TIJIOIIA I OOKOBOM
MMOBEPXHOCTH IIUIIMHIPA.

HN3yuarh, pacno3HaBaTh pa3BEPTKY
HAJIAH]IPA.

HN300paxaTh UWIMHIP U €r0 CEUCHUS
IJIOCKOCTBIO, TPOXOASIIEH YEepPEe3 €ro
OCb, MApAJUIETLHON WIIH
NEPIEHANKYJIIPHON OCH.

HaxoauTp mIomaan YTUX CCUCHUI.
MoaenupoBaTh peajibHbIE CUTYyallH
Ha SI3bIKE TEOMETPHUH, UCCIAEA0BATH
MMOCTPOCHHBIE MOJEIN

C HCITOJIb30BAHUEM T€OMETPUYECKUX
MIOHSITUI

Konnueckas moBepXHOCTb,
oOpa3yrolme KOHU4eCKOM
MOBEPXHOCTH, OCh U BEPIINHA
KOHUYECKOM MTOBEPXHOCTH.
KoHyc: ocHOBaHME 1 BEpPIINHA,
oOpa3zymo1iasi U OCh; IUIONIAIb

OO0BACHATD, KaKOE TEJIO HAa3bIBAIOT
KPYTOBBIM KOHYCOM, Ha3bIBaTh €0
3JICMEHTHI.

N3y4aTh, 00bACHATD, KaK IMOJYYUTh
KOHYC ITyTEM BpallleHUs
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
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OOKOBOH U MIOJTHOM TOBEPXHOCTH.
VY ceuéHHblil KOHYC: 00pasyromue
U BBICOTA; OCHOBAHUS U OOKOBast
IOBEPXHOCTb.

N300paxkeHre KOHYCa Ha INIOCKOCTH.

Pa3Béprka konyca.

Ceuenus koHyca (IIJIOCKOCTHIO,
MapaJJIEIbHOW OCHOBAHHUIO,

1 TUIOCKOCTBIO, TPOXOASILEN
4yepe3 BEPILINHY)

HN300paxaTh KOHYC U €0 CEUCHUS
IJIOCKOCTBIO, IMPOXOISIIEH Yepe3 OCh,
Y IUIOCKOCTBIO, IEPIIEHINKYIISIPHON
K OCH.

N3yuarh, pacno3HaBaThb pa3BEPTKY
KOHYCA.

BbIBOAUTH, HCITOJIB30BATH (DOPM YITbI
JUTSI BBIYMCIICHUS TUIOMTAi OOKOBOM
MTOBEPXHOCTH KOHYCA.

HaxoauThb njiomniaam ceueHui,
MPOXOISAIINX YEPE3 BEPIINHY KOHYCA
WJIY TIEPIIEHAUKYJISIPHBIX €r0 OCH.
OO0DbSICHATD, KaKOE TEJIO Ha3bIBACTCS
YCEYEHHBIM KOHYCOM.

N3y4arh, 00bACHATH, KaK €r0
MOJYYUTh ITYTEM BpaALICHUS
MPSIMOYTOJIBHOM TPaIevH.
BoIBOIUTH, NPUMEHATH HOPMYITY
JUTSI BBIYHMCIICHUS TUTOIIa I OOKOBOM
IIOBEPXHOCTH YCEYEHHOI0 KOHYCa

KomOuHammst Ten BpameHus

¥ MHOTOT'PaHHUKOB. MHOTOTpaHHUK,
OMMCaHHBIN 0KO0JIO cpeprl; cepa,
BITMCAHHAs] B MHOTOTPAaHHUK HJIH

B TEJIO BpAIEHUS

AKTYaJIM3UPOBaTh (DAKTHI U METO/BI
IUTAHUMETPUH, PEJIEBAHTHBIE TEME,
IIPOBOJIUTH AHAJIOTHUU.

Pemarhb crepeoMeTpru4EeCKUe 3a1a4H,
CBS3aHHBIC C TEJIaMU BPALLCHMUS,
ITOCTPOCHHUEM CEUEHUH TEJl BpalllEHNUs,
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C KOMOMHAIUSIMU TEJ BpAIICHUS

Y MHOT'OTPAaHHUKOB Ha HAXOXJICHUE
reOMETPUYECKUX BEJIUYNH.
Hcnonb3oBarh [py pelIEHUN
CTEPEOMETPUYECKUX 3a]1a4
TUTAHUMETPUYECKHE (DaKThl 1 METOBI
3a71a4¥ HA BBIYMCIICHUE

Y JI0KAQ3aTeJIbCTBO.

MoaeanpoBathb peanbHbIE CUTYallUH
Ha S3bIKE TEOMETPHUH, HCCJIEI0BATH
MIOCTPOECHHBIE MOJIETN

C MCMOJIb30BAHUEM F€OMETPUUECKHUX
MTOHATUI

OO0BEMBI TENT

[Torstre 06 00bEMe. OCHOBHBIC
CBOMCTBaA 00BHEMOB TEI.

O06BEM nMIMHIpa, KOHYCA.
O0bEM mapa u momaas chepbl

AKTYyaJU3UpoBaATh (HAKThl U METOJIbI
IJIJAHUMETPUH, PEIIEBAaHTHBIE TEME,
IIPOBOJUTH AHAJIIOTHUU.

BbIBOAUTH, HCTIOIB30BATH (HOPMYITBI
00BEMOB: MTPU3MBI, [IMIIUH]IPA,
UpPaMUIbl, KOHYCA; YCEUEHHOU
MMAPAMUBI U YCEYEHHOIO KOHYCA.
Pemarthb crepeoMeTpuyeCcKue 3a1a4H,
CBSI3aHHBIE C BBIYUCIEHUEM 00BEMOB.
D opMyJIHpPOBATH OIIPEACIICHUE
11apOBOI'0 CErMEHTA, LIAPOBOIO CJIOA,
1apOBOT'0 CEKTOPA.
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IpumeHsITH POPMYIIBI
JUISl HAXOXKIEHUSI 00 BEMOB IIAPOBOTO
CEerMEHTa, IIaPOBOI'0 CEKTOpa

[TonoOHBIE TEMa B MPOCTPAHCTBE.
CooTHOIIEHUST MEX Y TUTOMIAASIMU
MTOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX
TeI

Pemartsb cTepeoMeTpuyecKue 3a1a4H,
CBsI3aHHBIE ¢ 00BEMOM I1apa

1 TIJIOMIAIbIO chephl.

MoneanpoBaTthb peanbHbIE CUTYallUH
Ha SI3bIKE TEOMETPHH, UCCIIEIOBATh
MIOCTPOECHHBIE MOJIETN

C UCIIOJIb30BAaHUEM T€OMETPUUECKUX
TTOHSITU.

AKTYyaJU3UpoBaTh HaKThl U METOIbI
MJIAHUMETPUHU, PEIICBAHTHBIC TEME,
MPOBOJIUTH AHAJIOTHUHU.

Pemarb cTrepeoMeTpuuecKue 3aaayu,
CBSI3aHHBIC C COOTHOIICHHEM 00BEMOB
U TIOBEPXHOCTEH MOI00HBIX Tl

B IIPOCTPAHCTRE.

MoaeanpoBathb peaiabHbIE CUTYallUH
Ha S13bIKE€ TEOMETPHUH, UCCIIEI0OBATh
MOCTPOCHHBIE MOJIEITN

C UCIIOJIb30BAHUEM TEOMETPUUECKUX
MTOHSTUI

BeKTopbI 1 KOOPIUHATHI
B IIPOCTPAHCTBE

10

Bekrop Ha rmmockocTu
1 B ipocTpaHcTBe. CI0KEHHE
Y BBIYUTAHHE BEKTOPOB. Y MHOXKECHHE

AKTYyaJU3UpPoBATH (PAKThl U METO]IbI
IUTAHUMETPUH, PEJIEBAHTHBIE TEME,
IIPOBOJIMTH AHAJIOTHH.
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BEKTOpa Ha 4ucio. Paszmoxenune
BEKTOpA 10 TPEM HEKOMIJIAHAPHBIM
BekTopam. lIpasuio
rapajuieIenuIea.

Penienue 3amau, CBI3aHHBIX

C IPUMEHECHUEM TIPABUJI ICHCTBUMN

C BEKTOpPaMH.

[IpsamoyronpHas cucteMa KOOpAUHAT
B npoctpancTee. KoopauHarel
BeKTOpa. [Ipocrenue 3anauun

B KOOpAMHATAX. YTOI MEXAY
BekTOpamu. CkansipHoe
IIPOU3BEECHUE BEKTOPOB.
Brruucnenue yriioB Mexxay NpsiMbIMU
Y IUIOCKOCTSIMH.
KoopanHatHO-BEKTOPHBIN METOL
MIpY PEUICHUU TEOMETPUUYECKUX 3a/1a4

OnepupoBaTh NOHATHEM BEKTOP

B IIPOCTPAHCTBE.

®opmyJHMpPOBATH IPABUIIO
NapajuIeJIENUIIe1a ITPU CI0KEHUN
BEKTOPOB.

CriaabIBaTh, BBIYUTATH BEKTOPHI,
YMHOKATh BEKTOP Ha YUCJIO.
HN3y4yaTh OCHOBHBIE CBOMCTBA 3TUX
onepanuu.

JdaBathb onpeniesieHue npsiMOyrojJbHON
CHUCTEMBI KOOPIMHAT B ITPOCTPAHCTBE.
Bripa3utb KOOpAUHATHI BEKTOPA
yepe3 KOOPAUHATHI €T0 KOHIIOB.
BoIBOAMTE, HCIIOJIB30BATH (hopMyTy
JUIMHBI BEKTOPA U PACCTOSIHUS MEXKY
TOYKAMHU.

BreipaxkaTh cCKaJIsipHOE MPOU3BEICHUE
BEKTOPOB YEpE3 UX KOOPAUHATHI,
BBIYUCIIATH YTOJl MEXKAY IBYMS
BEKTOPaMH, ABYMS MPSIMBIMH.
HaxoauTh yron mexay npsiMmoun

Y IUIOCKOCTBIO, YTOJ MEXKY ABYMSI
IJTIOCKOCTSIMU aHAIMTHYECKUMH
METOIAMH.

BriBOaUTH, HCIIOJIB30BATH (DOPMYITY
pacCTOSsIHUSL OT TOYKH JI0 TJIOCKOCTH
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[ToBTOpEeHue, 00001IeHNE 7 OcHoBHbIe GUrypsl, GakTel, TeoOpeMbl | Pemarsb npocreifiue 3agadu
W CHCTEMAaTH3aIMs 3HAHUI Kypca IJTaHUMETPpHUH. 3a/1auu Ha HAXOKJICHHUE JIJTUH U YIJIOB
TJTAHUMETPUHA U METOBI UX B TCOMETPUICCKUX PUTYypax,
pEIICHUS. npuMeHsATh Teopemy [ludaropa,
OcHoBHBIC GUTYPHI, (AKTHI, TCOPEMBI | TEOPEMbI CHHYCOB U KOCHHYCOB.
Kypca cTepeoMeTpu. 3ajadn HaxoauTs miomaas MHOTOYTOJTbHUKA,
CTEPEOMETPHH U METOBI UX PEIICHUS | Kpyra.
Pacno3naBarh no100HbIE PUTYPBHI,
HAXOJIWUTh OTHONICHUS JTHH
Y TIOIIAJIEN.
Hcnonb30BaTh MpHu pericHIN
CTEPEOMETPUUECKUX 3a7a4 (PAKThI
¥ METOJIbI TUTAHUMETPUN
OBUIEE KOJIMYECTBO 34
YACOB I10 ITPOT'PAMME
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OEJIEPAJIBHASA PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

HOACHUTEJIBHAS 3AIIMCKA

VYuebHsbiii kypc «BepoATHOCTP U CTAaTHCTHKA» ©0a30BOr0 YPOBHS SIBISETCS
IPOJODKEHUEM U Pa3BUTHEM OJHOMMEHHOIO Yy4yeOHOro Kypca 0a30BOro ypoOBHS
OCHOBHOT0 0011ero oopa3oBaHus. Y4eOHbI Kypc MpeaHa3HaueH i (pOpMUPOBAHUS
y o0ydaromuxcs CTaTUCTUYECKON KYJIbTYpPhl U IOHUMAaHUS POJIM TEOPUH BEPOSITHOCTEH
KaK MaTeMaTHYeCKOro MHCTPYMEHTAa JJIsl M3y4eHUS CIydalHBIX COOBITHH, BETUYHH U
nporieccoB. Ilpu wu3ydenun yueOHOro Kypca oOoramaroTcs MpeacTaBlICHUS
00y4arouMxcsi 0 METOAaxX UCCIEN0BaHUS U3MEHUMBOIO MHUPA, PA3BUBACTCS] TOHUMAHHE
3HaYMMOCTH M OOLIHOCTHM MaTeMaTHUYECKHUX METOAOB IO3HAaHUS KaK HEOThEMIIEMOM
4acTU COBPEMEHHOT'0 €CTECTBEHHO-HAYYHOT O MUPOBO33PEHHSL.

Conepxanre yuyeOHOro Kypca HalpaBjIeHO Ha 3aKpEIJIEHHE 3HaHWUW, MOITYYEHHbIX
IpU W3YYEHHU Kypca Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHHs, M Ha pa3BUTHE
NPEICTABICHUN O CIy4YailHBIX BEIMYMHAX U B3aMMOCBS3SIX MEXKAY HUMH Ha Ba)XKHBIX
npUMepax, CIHOKEThl KOTOPBIX MOYEPHHYTHI M3 OKpyXKarouero mupa. B pesynbrate
y oOydamomuxcsi  JOJKHO  cPopMHUpOBaThCA  MpPEACTaBlIEHHME O  HaubOolee
YIOTPEOUTENBHBIX U OOIMIMX MAaTEeMAaTUYECKUX MOJENSAX, UCHOIb3YEMbIX Ul OMHCAHUS
AHTPOIIOMETPUIECKUX U JeMOTrpapuuecKux BeJIHMUrH, MOTPEIIHOCTEN B Pa3IMYHOTO poAa
U3MEPEHMSIX, JJIMTEIbHOCTH  0€30TKa3HOM  paboThl TEXHUYECKHX  YCTPOMCTB,
XapaKTEepPUCTHUK MACCOBBIX SIBJICHUM U MPOLIECCOB B OOIIECTBE.

B coorBercTBMM ¢ yKazaHHBIMM LEIIMH B CTPYKType Yy4eOHOro Kypca
«BeposATHOCTh U CTATUCTUKA» JJIsl YPOBHS CpEHEro o0Iiero oopazoBaHusi Ha 6a30BOM
YPOBHE BBIIETICHBI CIEAYIOIIME OCHOBHBIE coJlepiKaTebHble JIMHUU: «CiydaiiHble
COOBITHUS U BEPOSTHOCTHY, «CiIydaiiHbIe BEJIMYUHBI U 3aKOH OOJIBIINX YHCEID.

Baxnyto dyactp y4yeOHOro Kypca 3aHUMAaeT H3y4YE€HUE TEOMETPUYECKOrO U
OMHOMHUAIBHOTO PACHpPENeICHU U 3HAKOMCTBO C MX HEMPEPHIBHBIMH aHAlOraMu —
NOKa3aTeJIbHBIM U HOPMAJIbHBIM paclpeaeIeHUsIMU.

Conepxxanue nuHuUM «CiyyaiiHple COOBITHSI U BEPOATHOCTU» CIY)KUT OCHOBOM
Ui GOpMHUpPOBAaHUS MPEICTaBICHUW O paclpelesieHUd BEPOSATHOCTEH MEXIY
3HAYEHUSIMHU CIy4aliHbIX BEJIMYMH, a TaKKe 3Ta JIMHUSA HeoOXoquma Kak Oasa
JUIA M3YYEHHUs 3aKOHa OONbIIMX YHcen — (PyHIaMEHTAJIbHOTO 3aKOHa, IEHCTBYIOIIETO
B IIPUPOJE U OOIIECTBE W UMEIOUIEr0 MaTeMaThueckyro (opmanuzanuio. CaM 3aKoH
OONpIIMX dYHCET TpeIjaracTcsi B O3HAKOMUTEIbHOH (opMe ¢ MHUHUMAaIbHBIM
UCIOJIb30BaHUEM MAaTEMAaTUYECKOro (popManuzma.

Templ, CBSI3aHHBIE C HEMPEPHIBHBIMU CIIYYaHBIMU BEIWYUHAMH, AKIICHTUPYIOT
BHUMaHHE OOYyJaroMIMXCsl HA ONMMCAHUU U M3YYCHHH CIIyY4alHBIX SBICHUH C TTOMOIIBIO
HEenpepbIBHBIX (QyHKIMH. OCHOBHOE BHUMaHUE YAENSETCS IOKa3aTeIbHOMY U
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HOPMAJILHOMY  pacIHpelelicHUs M, TIPH O3TOM IPEAINOJIaraeTcs O03HAKOMHUTEIBHOE
U3y4YeHHE MaTepraia 0e3 10Ka3aTeIbCTB MPUMEHIEMBIX (DaKTOB.

OO0miee 4YKMCIIO YacoB, PEKOMEHJIOBAHHBIX I M3YyYCeHHS Yy4eOHOro Kypca
«BepositHOCTh 1 craTtucTHKa» — 68 vacos: B 10 kmacce — 34 yaca (1 yac B Hemeio),
B 11 knacce — 34 gaca (1 gac B Henenmo).

COJEPXAHUE OBYYEHMUA

10 KVIACC

[IpencraBienne JaHHBIX C MOMOMIbIO Tabmuu W auarpamm.  CpenHee
apudmeTndeckoe, MmeraHa, HauOOJbIlIee U HAaMMEHbIIIee 3HAaUCHMSI, pa3Max, AUCIIEPCUS
Y CTaHJAapPTHOE OTKJIOHEHUE YHCIOBBIX HAOOPOB.

CrnydaliHble SKCIIEpUMEHTHI (OMBIThI) M Ciy4YailHble COOBITHS. DJEMEHTAapHbIE
coObITHsL  (MCXObl). BeposTHOCTH ciydaliHOro coObiTus. biu3ocTh 4YacToTel U
BEPOSATHOCTU COOBITUH. CiydailHbIE OMBITHI C PAaBHOBO3MOXXHBIMH 3JIEMEHTapPHBIMHU
COOBITHSIMU. BeposiTHOCTH COOBITHI B OMbBITaX C PABHOBO3MOXKHBIMH AJIEMEHTAPHBIMU
COOBITHSIMH.

Onepanuu HajJg COOBITHSIMH: TEpeceueHue, OObETUHEHHUE, MPOTHBOIOIOKHBIC
coOwITHs. JJuarpammel Ditnepa. Dopmyna CI0KEHUsT BEPOSITHOCTEH.

VYcnoBHasE BEpOSATHOCTb. YMHOKEHHME BEpOSTHOCTEH. JlepeBo Ciiy4alHOro
skcrepuMeHTa. @opmyia MOJHON BEposATHOCTH. HezaBucuMbIe COOBITHS.

KomOunaropaoe mnpaBwio ymHoxeHus. llepectanoBku u ¢akropuan. Yucno
couetanuil. Tpeyronbauk [lackansa. @opmyna Ounoma HeroToHa.

bunapHblii ciayyaliHblid ONBIT (MCHOBITAHWE), ycleX M Heyaadya. HeszaBucumbie
ucnbiTanus. Cepus HE3aBUCUMBIX UCIIBITAHUM 710 miepBoro ycnexa. Cepusi HE3aBUCHUMBIX
WCIbITaHUM bepHyim.

Cnyualinas BennuuHa. Pacnipenenenue BeposTHOCTEN. JlnarpaMma pacnpeaeieHusl.
[Tpumeps! pactipeesieHnid, B TOM YUCIIE, TEOMETPHUIECKOE 1 OMHOMHAIILHOE.

11 KJIACC

UucnoBble XapaKTEPUCTUKHU CIYYAWHBIX BEJIUYMH: MAaTEMaTUYECKOE OXHUIAHUE,
JUACHEPCUS W CTAHAAPTHOE OTKIOHEHHE. [Ipumepsl NMpUMEHEHHST MaTEMaTU4ECKOrO
OXXKUJAHUS, B TOM YHMCJIE B 33Ja4yaX W3 NOBCECIHEBHOW XHU3HH. MaremaTuueckoe
OXKuJaHue OWHApHOM ciydallHOM BEJIMYMHBL. MareMmaTHdecKoe OXHUJAaHUE CYMMBbI
CIIy4allHbIX BEIMYHMH. MAaTeMaTH4EeCKOE OKHUAAHWUE U JUCIEPCUS T'€OMETPUYECKOTO U
OMHOMMAIILHOTO PACTIPEAEICHUM.

3akoH OOJBIIMX YUCET U €r0 poJib B HayKe, Mpupojie u obiectBe. BriOopounbiit
METOJI MCCJICIOBAHUM.

[Ipumepsl  HENpEpBIBHBIX  CIydaulHbIX BelnuuH. [loHsATHE O TMUIOTHOCTH
pacnpeneneHus. 3agayd, NPUBOIAIIME K HOPMAJbHOMY pacrnpenencHuro. Ilonsrue
0 HOPMaJIbHOM PaclpeAceHUN.
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INPEAMETHBIE PE3YJIbTATBI

K xonmy o0yuenus B 10 ky1acce 00yJarontuiicss OJIYIHT CIASAYIOIINE MPEAMETHBIC
pE3yJIbTaThI:

YUTATh U CTPOUTH TAOIUIILI U JUATPAMMBI;

ONEepUpPOBATh MOHATUSIMHU: CpeIHee apuPMeTHUYecKoe, MeJraHa, HauOoJjbllee,
HavMEHbIIEE 3HAUCHUE, pa3Max MacCHBa YHCIIOBBIX TaHHBIX;

OTIEpUPOBATH MOHATUSAMU: CIIy4allHbIN YKCIIEPUMEHT (OIBIT) U ClIydailHOe COOBITHE,
AJIEMEHTApHOE COOBITHE (DJIIEMEHTAPHBIM MCXOA) CIy4alHOTO OIbITA, HAXOAWTh
BEPOSITHOCTU B OMNBITaX C PAaBHOBO3MOXKHBIMHU CIIYYalHBIMH COOBITHSIMU, HAXOAUTH U
CpaBHUBATh BEPOSITHOCTH COOBITUM B M3yUEHHBIX CIy4alHBIX DKCIIEPUMEHTAX;

HaxoIuTh U (OPMYJIHUPOBATH COOBITHS: TIEpeceUeHUE W OOBEIUHECHUE HTaHHBIX
COOBITHI, COOBITHE, MPOTUBOIOJOXKHOE JIaHHOMY  COOBITHIO,  MOJb30BaThCA
quarpaMMamu Jusnepa u GopMysIon CI0KEHUS BEPOSTHOCTEH MpHU PEIICHUH 33/1a4;

OTIEpUPOBATh TIOHSATHSAMU: YCJIOBHAas BEPOSITHOCTh, HE3ABUCHUMbBIC COOBITHSA,
HaXOJUTh BEPOSTHOCTH C MOMOIIbIO MPAaBHJIA YMHOXKEHHUS, C IOMOIIbIO JepeBa
CIIy4alHOT'O OIIBITA;

OPUMEHATh KOMOMHATOPHOE TIPABHJIO YMHOXKEHUS TIpU pEUICHUW 3ajad;

OMEpUpPOBATh TMOHSITUAMM: HCHBITAHUE, HE3aBUCHUMbBIC HCIIBITAHUS, CEpUs
WCIIBITAHUM, YCIIeX U Hey/laua, HaXOJUTh BEPOSITHOCTU COOBITHI B CEPUU HE3aBUCUMBIX
UCIIBITAHUI 10 TIEPBOTO yCIleXa, HAXOJIUTh BEPOSITHOCTUA COOBITUN B CEpUU UCIBITAHUM
bepnyim;

ONEepUpPOBATh MOHATUSAMM: CydailHash BEJIWYMHA, PACIpelesieHue BEPOSTHOCTEM,
JqyarpaMMa pacnpeesieHusl.

K koHiy oOyuenus B 11 kiacce 00y4arouuiicst HOJIY4YHT CIAEAYIOIIUE PEAMETHBIE
pE3yJIbTATHI:

CPaBHMBATH BEPOSATHOCTHU 3HAYECHUN CIIYYaHOU BEJIMYUHBI 10 PACIIPEACIICHUIO WU
C IOMOILBIO IUarpamm;

OIIEpUPOBATH MTOHATHEM MAaTEMAaTUYECKOIO OXKUIAHUs, IIPUBOAUTH IPUMEPBI, KaK
IIPUMEHSIETCS  MAaTeMaTH4YeCKOE  OXHMAAHWE  CIIyYaHOW  BEJIMYMHBI  HAXOOUTh
MaTEMaTUYECKOEe OKUJAaHUE 110 TaHHOMY PaCIpPENCIICHHUIO;

UMETh TPEACTABICHUE O 3aKOHE OOJBIIMX YHCEI;

UMETH MPEJCTABICHUE O HOPMAIbHOM PACIIPEACICHUN.
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TEMATHUYECKOE INTAHUPOBAHHUE

10 KUIIACC
HanmenoBanue paznena  |KonnuectBo OCHOBHOE coiepKaHUE OcHOBHBIE BUBI A€ITEILHOCTHA
(Tembl) Kypca 4acoB 00y4aromuXxCcs
[IpencraBieHue 1aHHbBIX 4 [IpencraBieHue JaHHBIX C TOMOIIBIO N3Baexats uHGOpManMIO U3 TaOIUIL
U onucaTelbHask CTaTUCTHKA tabun 1 quarpamm. CpenHee U UarpaMM, MCHoJIb30BATh TaOIHUIIbI
apudmeTnyeckoe, MeIuaHa, Y TMarpamMMbl JJisl IPeJICTaBICHUS
HauOOoJbIIIee U HAMMEHBIIIEEe CTaTUCTUYECKUX JIaHHBIX.
3HAUYEHUS, pa3Max, JUCIIepPCus, HaxonuTs onucarenbHbie
CTaHJaPTHOE OTKJIOHEHUE YU CIIOBBIX XapaKTEPUCTUKU JAaHHBIX.
HaOOpOB BoeiaBuraTb, KpMTHKOBATh TMIIOTE3bI
0 XapakTepe CIy4aitHOW M3MEHYMBOCTH
U onpenensonmx e€ pakropax
CrnydaiiHble OMBITHI 3 Crny4daitHble SKCTIEpUMEHTHI (OMBITHI) BoiaeasiTe Ha IpUMepax CiIy4arHbIE

U CIIy4aiiHbIe COOBITHS,
OIBITHI C PABHOBO3MOXHBIMU
AJIEMEHTAPHBIMU UCXOJIaMU

U CITy4ailHbIe COOBITHS.
DnemMeHTapHbIe COOBITHS (MCXOBI).
BeposTHOCTD ClTydyaiiHOTO COOBITHS.
BepostHOoCTH COOBITHI B OTIBITAX

C PaBHOBO3MOXHBIMU
3JIEMEHTAPHBIMU COOBITUSIMH.
[IpakTuueckas pabora

COOBITHS B OTIMCAHHOM CITy4aifHOM
OITBITE.

DopMyJIMPOBATH YCIOBUS TPOBEACHUS
CJIy4aillHOTO OIbITA.

Haxoauthb BEpOATHOCTU COOBITUI

B OIIBITaX C PABHOBO3MOKHBIMHU
HUCXOJIaMH.

MoneJupoBaTh OIBITHI

C PAaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
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HCX0JIaMH B XO/I€ MPaKTHIECKOM
paboThI

Omnepanuu HaJ COOBITUSIMU,
CJIO’)KEHUE BEPOATHOCTEU

Omnepanuu HaJl COOBITUSAMM:
nepecevyeHue, 00beAUHEHNE COOBITUM,
IIPOTUBOMOJIOKHBIE COOBITHS.
Juarpammel Ditnepa. @opmyna
CJIOYKE€HHSI BEPOSITHOCTEN

Hcnonb3oBaTh 1uarpaMmmel Diiiepa
Y CJIOBECHOE OMHUCAHUE COOBITUI
TUTs1 POPMYITUPOBKH U U300paKEHUS

OOBEAMHEHUS U TIEPECEUCHUS COOBITHH.

Pemartsb 3agaum ¢ UCnoab30BaHUEM
(bOopMyJIbI CIHOXKEHHUS BEPOSITHOCTEH

Y clI0BHAsI BEPOSTHOCTD,
JIEPEBO CIIY4aMHOTO OIbITA,
dbopmyia noaHoOM
BEPOSTHOCTH

1 HE3aBUCHUMOCTb COOBITHIA

Y cnoBHast BEpOSATHOCTh. Y MHOKEHUE
BEPOATHOCTEM. [[epeBo CiiydyaiiHOro
skcnepuMenTa. Gopmyiia MoaHOu
BeposiTHOCTU. He3aBucuMble coObITHS

Pemarb 3agaum Ha HaX0XKJICHUE
BEPOSITHOCTEN COOBITHI, B TOM YHCJIC
YCIIOBHBIX € TOMOIIBIO JIepEBa
CIIy4alHOTO OIIBITA.

OnpenensiTb HE3aBUCUMOCTH COOBITHI
1o GopmyJie U Mo OpraHu3aIuu
CJIy4aiiHOT'O OIbITA

DneMeHThl KOMOMHATOPUKHU

KomOuHaropHoe nmpaBmiio
yMHOXeHU. [lepecTaHoBKU

u (axTopuain. Yucio coueTaHui.
Tpeyronbnuk Iackansa. @opmyna
ounHoma HeroToHa

Hcnonb30BaTh IPaBUIo YMHOXKEHUS
JUTSI IEPEUMCIICHUS] COOBITUIM

B CJIy4alilHOM OIIBITE.

Moab3oBaTbes hopmynoi

u TpeyrosbHuKoM [lackans

IUTSL OIIPEJIEICHMS] YU CIIa COUETaHUI

Cepun nocne1oBaTeIbHbIX
NCHOBITAHUN

buHapHbI ciTydallHBINA OIIBIT
(ucmipiTaHue), ycrex v Heyaaua.
HesaBucumbie ucnpitanus. Cepus
HE3aBUCHMBIX UCITBITAHUH JI0 TIEPBOTO

Pa3ouBarh ClI0)KHBIC OKCIICPUMCHTEI
Ha OTACJIBHBIC UCITbITaHM .
OcBauBaTb NOHATHS. HUCIIBITAHUC,
CCpUd HC3aBUCHUMBIX HUCITBITAaHUH.
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ycnexa. Cepust HE3aBUCUMBIX
ucnbITaHuW bepHymn.
[TpakTuyeckas pabora

C UCIOJIb30BAHUEM DJICKTPOHHBIX
TaOJIUL]

IpuBoauTh NPpUMEPHI CEPUN
HE3aBHCUMBIX UCIBITAHUM.
Pemiars 3agaum Ha nouck
BEPOSITHOCTEN COOBITHI B CEpUU
WCTIBITAHUH 10 TIEPBOTO yCIIEXa

U B CEpUSIX UCTIbITAaHUN bepHyIum.
M3yuyath B X01€ NPAKTHYECKOM
padoThI C UCIIOIB30BAHUEM
AIIEKTPOHHBIX TAOJHI] BEPOSITHOCTH
COOBITHI B CEpUAX HE3aBUCUMBIX
WCTIBITAaHUIN

CiryyaliHble BEJIMYMHBI
U pacrpeaesieHus

CiyyaliHasi BEJIMYMHA.
Pacnpenenenne BeposaTHOCTEMN.
Huarpamma pacnpezaenenus. Cymma

" ITPONU3BCACHUC CJ'IY‘I&IZHBIX BCJIMYHH.

[Ipumepsl pacnipeesneHuii, B TOM
YHUCJIE TEOMETPUUECKOE
U OMHOMHAIBHOE

OcBauBaTh NOHATHSA: CIIydaliHAs
BEJIMYMHA, paclpeesieHue, Tadauia
pacnpeneneHus, imarpamma
pacnpeeneHus.

IMpuBoauTs NpUMeEpHI
pacnupenesieHun, B TOM YUCIe
reOMETPUYECKOr0 U OMHOMUAIIBHOTO.
CpaBHMBAaTh pacnpeeacHus
CIIy4alHBIX BEJIUYUH

HaxoauThb 3Ha4€HUSI CyMMBI

H IIPOU3BCACHUA CJ'Iy‘-IElfIHBIX BCJIMYHUH.

CTpouTh ¥ pacno3HaBaTh
reOMETPUICCKOE M OMHOMHUATBHOE
pacrpezeneHue
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[ToBTOpEeHUE, 00001IeHNE, 5 OmnucarenbHas CTaTUCTHUKA. IToBTOPATH H3y4EHHOE
cHCTeMaTH3amus 3HaHUU Ciy4yaliHbl€ OIBITHI U BEPOSITHOCTH Y BBICTPAMBATh CUCTEMY 3HAHUH
ciy4alHbIX cOObITHH. Onepanu Ha
COOBITUSIMH. DJIEMEHTHI
KOMOHMHATOPHKH, CEPUU HE3aBUCHUMBIX
WCHIBITaHUN
OBIIEE KOJIMYECTBO 34
JACOB IIO ITPOIT'PAMME
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11 KJIACC

CIIy4allHOM BEJINYMHBI

MaTEeMaTHYECKOTO OXKUIaHHS
(cTpaxoBaHue, 10TEPES).
MaremMarruyeckoe 03k11aHue CyMMBbI
CIIy4alHbIX BEJIUYUH.
Maremarnyeckoe 0XuaaHme
Te€OMETPUYECKOTO U ONHOMHATILHOTO
pacripeiesIieHAn

HanmenoBanue paznena  |Komnuectso OCHOBHOE cofepKaHne OcHOBHBIE BUBI ACATECIILHOCTHA
(TemnI) Kypca 4acoB O0y4JaroIuXCs
MartemMaTHuecKkoe OKuTaHue 4 [IpuMepsl TpUMEHEHUS OcBauBarThb ITOHATHE MAaTEMATUICCKOTO

OXKUTAHHUSI.
IIpuBoAUTH U 00CYKIATH IPUMEPHI
MPUMEHEHUSI MAaTEMATUYECKOT0
oKuJanus. Beraucisate
MaTeMaTUYeCcKOe 0KUIAHUE.
Hcnonb3oBaTh MOHATHE
MaTeMaTHYECKOTO OXKUIAHUS U €ro
CBOMCTBA NPU PEIICHUH 3a/1a4.
Haxonutsb 1o u3BecTHBIM (hOpMyIam
MaTeMaTU4eCcKOoe OKUIaHUE CYMMBI
CIIy4alHBIX BEJIUYMH.

Haxonuth 110 n3BeCTHBIM (hopMyIam
MaTeMaTHYeCKHUE OXKUIAHUS CITydaiHbIX
BEJIMYMH, UMEIOIINX T€OMETPUUYECKOE

¥ OMHOMUAIILHOE pacIipe/ieeHus
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Jucnepcus u crangapTHoe
OTKJIOHEHHE CIIy4anHOU
BEJINYUHBI

Jlucnepcus u craHAapTHOE
OTKJIOHEeHHUe. Jlucnepcun
reOMEeTPUYECKOro 1 OUHOMHATILHOTO
pacrnpeeneHusl.

[TpakTuyeckas pabora

C UCTOJIb30BAaHUEM AJIEKTPOHHBIX
TaOJIUL]

OcBanBaTh NMOHATUS: JUCTIEPCHS,
CTaHJAPTHOE OTKJIOHEHUE CIIy4allHON
BEJINYUHBI.

Haxoaurh qucrnepcuto

10 paCMpeICIICHHUIO.

Haxonutsb 1o u3BecTHBIM (hOpMyIam
JTUCTIEPCUIO0 TEOMETPUUYECKOT O

Y OMHOMUAIBHOIO pacIpeiesICHuUs,

B TOM YHCJIE B XOJI€ MPAKTUYECKOU
paboThI C UCIIOJIb30BAHUEM
AJIEKTPOHHBIX TAOIHI]

3aK0H OOIBIIHMX YHCE

3akoH OosbiuX yrcesl. BeiOopouHsbIii
METO/ UCCJIEIOBAHUM.

[TpakTnyeckas pabora

C UCIIOJIb30BAHUEM DJICKTPOHHBIX
TaOJIUL]

3HAKOMMTBHCHA C BLIODOPOUYHBIM METOJIOM
MCCIIEA0BAHUS COBOKYITHOCTH JTAHHBIX.
N3yuaTs B X0/1€ MPaAKTUYECKON PaOOTHI
C UCIOJIb30BAHUEM DJIEKTPOHHBIX
Ta0JIUI] TPUMEHEHHE BHIOOPOYHOTO
METOJa UCCIEN0BAHUS

HenpepeiBHBIE CydaiiHbIe
BEJIMYUHBI (pacipeie/ieHHs )

[IpriMepbl HEMPEPBIBHBIX CIy4alHBIX
BeJIMUMH. QyHKIMA IIOTHOCTU
pacnpenenenus. PaBaomepnoe
pacrpeeneHue U ero CBOMCTBa

OcBauBaTh MOHATHS: HENPEPhIBHAS
cllydaiiHasi BEJIMYMHA, HETIPEPHIBHOE
pacnupeneneHue, G yHKIUS IIOTHOCTH
BEPOSTHOCTH.

IIpuBOAUTH TPUMEPHI HETIPEPHIBHBIX
CIIy4alHBIX BEJIUYMUH.
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HaxonuTh BEpOsSTHOCTH COOBITHUIA
10 JaHHOW (DYHKIIMU TJIOTHOCTH, B TOM
YHCJIE PABHOMEPHOI'O pACHPENEIICHUS

HopmanbsHoe pactipenencaue 2 3agauu, TPUBOASAIINE K HOPMAIBHOMY | OcBaMBaTh MOHATHUS: HOPMAIbHOE
pactipenenennto. OyHKIus pacrpeeneHue.
TUIOTHOCTH U CBOMCTBA HOPMAJIbHOTO Bo11e1Th 110 ONIMCAHUIO CITy4aliHbIE
pacrpeaeneHusl. BEJIMYUHBI, pACIPEICIEHHbBIC
[IpakTrueckas padbota 10 HOPMAJIbHOMY 3aKOHY.
C UCMOJIb30BAHUEM DJICKTPOHHBIX IpuBoauTh NpUMeEPHI 33724,
TaOJIHI] MPUBOISIIIUX K HOPMAIIBHOMY
pactpenenennto. Haxoauts yncioBbie
XapaKTEPUCTUKH HOPMAIBHOI'O
pacnpenesieHus 10 U3BECTHBIM
dbopmynam.
Pemarsp 3a7a4u, CBsI3aHHbBIC
C MPUMEHEHUEM CBOMCTB HOPMAJILHOT'O
pacupenesieHud, B TOM YUCIIE
C HCITOJIb30BAHUEM 3JIEKTPOHHBIX
TaOJINIL
[ToBTOpeHue, o000meHne 19 [IpencraBneHne JaHHBIX C TOMOILIBIO [TOBTOPSITH N3y4EHHOE U BHICTPANBATh

U CUCTEMATU3aIU 3HAHUN

Ta0JINIl U JUarpaMm, OnucaTesIbHas
CTaTUCTHKA, OIBITHI

C PaBHOBO3MOXHBIMHU
3JI€MEHTapHBIMU COOBITUSIMH,
BBIYHUCJICHUE BEPOSTHOCTEH COOBITUIMA

CUCTEMY 3HAHUU
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C mpuMeHeHueM GopmyI

U rpadUYECKUX METOIOB
(koopauHaTHas npsiMasi, IEPEBO,
auarpamma Jusnepa), cirydaiHble
BEJIMYMHBI U paclpeiesICHus,
MaTeMaTU4YECKOe OXKUIaHuE
CIIy4alHOM BEJIMYMHBI

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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