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PaGouas nporpamma ydeOHOTO TIpeiMeTa, pa3paboTaHHas Ha OCHOBE (eiepaibHOM
paboueld mporpamMMbl 10 ydeOHOMY mnpenMery «Maremarrkay (0a30BBIM ypOBEHB)
(mpenmetHas oOmacth «Maremaruka U WHGOPMATHKa») BKIIOYAET MOSCHUTEIBHYIO
3aMHCKy, coliepKaHue OOydeHHUs], TNIAHUPYEMbIE PE3yJbTaThl OCBOCHUS MPOrPaMMBbI 110
MaTeMaTHKe, TEeMaTUYECKOE MIIaHUPOBAHUE.

[TosicHuTeNbHAS 3aMUCKa OTPaXKaeT OOIIUE MENM U 3aJaud U3YYCHHS] MaTeMaTUKH,
XapaKTEPUCTUKY TICUXOJOTMYECKUX MPEANOChUIOK K €€ W3y4YEeHHIO OO0y4aroluuMUcs,
MECTO B CTPYKType Y4YEOHOro IUIaHa, a TaKXe IMOAXOAbl K OTOOpY cOoAepXaHus, K
OTIPENIETICHUIO TUNIAHUPYEMBIX PE3yJbTaTOB.

Conepxanue oOydeHHsS  paACKpbhIBAET COAEpKATENbHbIE JHUHUH, KOTOPBIE
IpeIaraloTcs sl 0053aTeIbHOTO U3YUYEeHHSI B KayKJIOM KJIacCe Ha YPOBHE CPEIHETO

ob1ero oOGpazoBaHusl.

[Inanupyemble pe3yapTaTbl OCBOEHHSI IMPOrpamMMbl IO MAaTEMaTHKE BKJIIOYAOT
JUYHOCTHBIE, METalpeIMETHbIE pe3yJbTaThl 32 BECh IMepuoja OOydeHHs Ha YpOBHE
cpenHero o0ero oOpa3oBaHusl, a TaKXKe MPEAMETHBIE TOCTUKEHHS 00yJaromerocs 3a
KXl rOf] 00y4YeHUs

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o MareMaTuke Ha ypoBHE CpeHero 001ero oopa3oBanus pazpadborana
Ha ocHoBe ®I'OC COO ¢ yu€ToM COBpEeMEHHBIX MUPOBBIX TPEOOBAHUM, TPEIBABISIEMbIX
K MaTeMaTu4eCcKoMy 0Opa30BaHUIO, U TPAAUIIMI poccuiickoro oopa3zoBanus. Peanuzanus
MporpaMMbl IO MareMaTuke OOeCIeYMBAET OBJIAJICHHE KIFOYEBHIMU KOMIIETCHIIUSMHU,
COCTABJISIOLIMMU OCHOBY JUJIi CaMOpPa3BUTHUS W  HENPEPHIBHOTO 0Opa3oBaHuS,
LEJIOCTHOCTh OOLIEKYJIBTYPHOIO, JINYHOCTHOTO M MTO3HABATEIBHOIO PA3BUTHS JINYHOCTH
00y4Jaronuxcs.

B nporpamme no mMaremMaTHKe y4TE€Hbl MJI€U U NOJIOKeHUs KoHuenuuu pazBUTHS
MaTemMarnueckoro obOpazoBanusi B Poccuiickoit ®enepanmn. B coorBercTBHEM €
Ha3BaHUEM KOHLEMIMM, MaTemMarnueckoe oOpa3oBaHHWE JOHKHO, B YAaCTHOCTH,
NPENOCTaBIATh KaXAOMy OOy4aromeMycsi BO3MOXHOCTb JIOCTHXKEHUS YpPOBHS
MaTeMaTHYeCKUX 3HaHUH, HEOOXOAMMOro i JalbHEHIIeH yCHEeNIHOW >KH3HU B
oOmectBe. IMEHHO Ha pelleHHEe ATOW 3ajaud HallelieHa MporpaMma o MaTeMaTHKe
0a30BOT0 YPOBHHI.

B snoxy uudposoit Tpanchopmaimu Bcex cdep denoBeUECKOW IESTEIBHOCTH
HEBO3MOXXHO CTaTb OOpa3oBaHHBIM COBPEMEHHBIM 4EJIOBEKOM 0e3  0a3oBoi
MaTeMaTHYECKOM MOATOTOBKH. YK€ B LIKOJIE MaTeMaTHKa CIYXUT ONOPHBIM ITPEAMETOM
JUISE W3Y4YEHUS CMEXHbIX JUCUMIUIMH, a B OJKM3HU TMOCJE IIKOJbl pealbHON
HEOOXOAMMOCTBIO CTAHOBUTCSI HEMPEPBIBHOE 00pa3zoBaHue, YTO TpeOyeT MOJTHOLIEHHOM
0a30Boi 00111€00pa30BaTE€IbHON MOJATOTOBKH, B TOM YHUCJIE U MaTreMaTHuyecko. ITo
0OyCIIOBJIIEHO TE€M, YTO B HAlllM JHU PACTET YUCIO CHEUUATBbHOCTEH, CBSI3aHHBIX C
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HENOCPEACTBEHHBIM IPUMEHEHNEM MaTeMaTUKU: U B chepe SKOHOMUKH, U B OU3HEce, U
B TEXHOJIOTMUECKUX 001acTsIX, U Aake B TyMaHUTapHbIX cepax. Takum oOpa3oM, Kpyr
oOyJarommxcsi, s KOTOPBIX MaTeMaThKa CTAHOBUTCS 3HAYUMBIM MPEIMETOM,
CYIIIECTBEHHO PaCIIUPSAETCS.

[IpakTHueckasi MOJE3HOCTh MareMaTHKU OOYyCJIOBJIEHA TEM, YTO €€ MpPeaMETOM
ABIAIOTCS (DyHIaMEHTAJIbHbIE CTPYKTYPhI HAILIETrO MUpA: MPOCTPAHCTBEHHbIE (DOPMBI U
KOJIMYECTBEHHBIE OTHOILIECHHS OT IMPOCTEHIINX, YCBAMBAEMBIX B HENOCPEICTBEHHOM
OMbITE, JI0 JOCTAaTOYHO CIOXKHBIX, HEOOXOIMMBIX [UJIi PpPa3BUTUSA HAY4YHBIX U
TEXHOJOTMYECKHX HJield. be3 KOHKpEeTHhIX MareMaTHYeCKUX 3HaHUU 3aTpyAHEHO
[IOHUMAaHUE NPHUHIMIIOB YCTPOMCTBA M HCIOJB30BAHMUS COBPEMEHHOW TEXHUKH,
BOCIIPUSTHE W MHTEpIpEeTalus pa3HOOOpa3HOM COIMaNbHOW, HSKOHOMHYECKOH,
MOJIMTUYECKON  MHpopMauuu, MajgodPQPeKTuBHA MOBCEIHEBHAs  MNpPAKTHYECKas
HesTeNnbHOCTh. Kaxk1oMy 4eI0BEKYy B CBOEH KM3HU IPUXOAUTCS BBIIOJIHATH JOCTATOYHO
CIIOKHBIE PACYETHI U COCTABIISTH HECIOKHBIE AJITOPUTMbI, HAXOJIUTh HYHbIE (DOPMYIIbI
U MPUMEHATh WX, BIAJAETh MPAKTUYECKUMHU NMPUEMAMU T'€OMETPUUECKUX HW3MEPEHHUN U
MOCTPOCHUM, YUTATh MH(POpPMAIMIO, MPEJACTABICHHYIO B BUIY TaONuUIl, AUarpaMMm U
rpauKOB, )KUTh B YCIOBUSAX HEONPEACIEHHOCTHA U IIOHUMATh BEPOSITHOCTHBIN XapaKTep
CITy4alHBIX COOBITHH.

OAHOBPEMEHHO C paclIMpeHUueM cep MPUMEHEHUS MaTeMaTHUKU B COBPEMEHHOM
oOmiectBe BCE€ 0Oojiee BaXKHBIM CTAHOBHUTCS MAaT€MaTUYECKH CTUJIb MBIIUICHUS,
IIPOSBIIIOIIMICS B ONPEACIEHHBIX YMCTBEHHBIX HaBbIKaX. B mpouecce u3ydeHUs
MaTeMaTHuKd B apceHan MPUEMOB M METOAOB MBIIUICHHUS YEJIOBEKa €CTECTBEHHBIM
00pa3oM BKJIIOUAIOTCA MHAYKLUSA U ACTyKIUs, 0000IIEHNEe U KOHKPETH3AIMs, aHAIN3 U
CUHTE3, KiaccupuKaluus U cucremMarusanus, adcrparupoBaHue U aHanorus. OOBbEKThI
MaTeMaTHYECKUX YMO3aKJIIOYEHUH, TMpaBUiia HMX KOHCTPYUPOBAHMS PACKPBIBAIOT
MEXaHU3M  JIOTUYECKHUX  MOCTPOEHHUH,  CHOCOOCTBYIOT  BBIpaOOTKE  YMEHUS
dbopMynupoBaTb, OOOCHOBBIBATH W JOKAa3bIBaTh CYXKIEHUS, TEM CaMbIM DPa3BUBAIOT
JIOTUYECKOE MbIIUICHHE. MaTemMaTuke MpUHAIJICKUT BeAylas posib B (hOPMUPOBAHUU
AITOPUTMHAYECKON KOMITIOHEHTBHI MBINUICHHS M BOCHUTAHUM YMEHMM JIE€WCTBOBAaTh IIO
3aJlaHHBIM AJITOPUTMaM, COBEPIICHCTBOBATh M3BECTHbIE W KOHCTPYMPOBaTh HOBblE. B
MPOIIECCE PELICHHUs 33]1a4 — OCHOBHOW YYEOHOM JIeSITENbHOCTH HA yPOKaX MaTreMaThKy —
pPa3BUBAIOTCA TBOpUYECKAs M MPUKIIAIHAS CTOPOHBI MBIITUICHHUS.

OOyueHne maremaTuke AAET BO3MOXKHOCTb pPa3BUBaTh y OOYYarOIIMXCS TOYHYIO,
paIMOHAIBHYI0O W WH(POPMATUBHYIO pedb, YMEHHE OTOMpaTh HauOoJiee MOIXOJSIINE
S3BIKOBBIE, CHUMBOJIMUECKHE, Tpaduueckue CpeacTBa i BBIPAKEHUS CYXKIECHUU WU
HAIVIS,AHOTO UX MPEACTABICHUS.

HeoOxonumbIM KOMIIOHEHTOM OOLIEH KyJIbTypbl B COBPEMEHHOM TOJIKOBAaHUH
ABIIAETCS 0011Iee 3HAKOMCTBO C METOAAMU MO3HAHUS AEUCTBUTENBHOCTH, MTPEICTABICHUE
O MpeIMETe W METOJAE MAaTeMaTUKH, €ro OTIMYMS OT METOIOB E€CTECTBEHHBIX H
TYMaHUTApHBIX HayK, 00 OCOOCHHOCTSX MPUMEHEHUS MaTeMaTUKH I pEelIeHUs
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HAy4YHBIX U MPUKIATHBIX 33/1a4. Takum 00pa3oM, MaTeMaTHueckoe 00pa3oBaHNEe BHOCUT
cBOM BKJ1aj B opMHUpOBaHUE 00IIIEH KYIbTYphI YeTOBEKA.

N3yueHne maremMaTwkyd CIOCOOCTBYET 3CTETUUYECKOMY BOCIUTAHUIO YEJIOBEKA,
MMOHMMAHHUID KpAacoThl M H3SALIECTBA MATEMAaTUYECKUX PACCYNKIEHUW, BOCHPUSITHUIO
reOMeTpUUECKUX (HOPM, YCBOCHHUIO UIE CUMMETPHUH.

[TpuopurernpiMu nensmu o0ydenust matematuke B 10-11 kmaccax Ha 6a3oBOM
YPOBHE SIBJISIFOTCSI:

dbopMupoBaHUE IIEHTPAIBHBIX MaTeMAaTUYECKUX TMOHATUN (YHCIIO, BEIMYMHA,
reoMerpuueckas ¢urypa, NmepeMeHHasi, BEPOSTHOCThb, (DYHKIIUS), OOECIEUMBAIOIINX
MPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MAaTEMaTHUYECKOTO 00pa30BaHMs 00ydYarOIIUXCs;
MoJIBeJIeHUE 00yJarouuxcs Ha JOCTYIHOM JIJIsi HUX YPOBHE K OCO3HAHUIO B3aUMOCBS3U
MaTeMaTUKU M OKPYXKAIOIIEr0 MHUpa, MOHMMAaHWE MATeMAaTUKW KaK 4YacTu oOlei
KyJBTYPBl YEJIOBEUECTBA; PA3BUTHE HHTEIUICKTyaJIbHBIX U TBOPUYECKUX CHOCOOHOCTEH
oOydJaronuxcsi,  MO3HaBaTEJIbHONW  aKTUBHOCTH,  MCCJIEIOBATEIbLCKUX  YMEHHH,
KPUTUYHOCTH MBIIUICHUS, HWHTEpeca K U3YYCHHIO MaTeMaTuku; (OpPMHPOBAHUE
(GYHKIIMOHAIBHONW MaTEMaTHUYECKONU IPaMOTHOCTH: YMEHHUS
pacro3HaBaTh MaTEMaTUYECKUE ACIEKThl B PEAJIbHBIX KU3HEHHBIX CUTyalUsX U MOpH
M3YYEHUHU APYTUX YUEOHBIX TPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
dbopMymMpoBaTh WX Ha SI3bIKE MATEMAaTUKH WM CO37]aBaTh MaTeMaTUYECKHE MOJEIH,
MPUMEHSTh OCBOCHHBIM MAaTreMaTHYEeCKHUil amnmapar JUISl  PEIICHUS IPAKTHKO-
OPUEHTUPOBAHHBIX 3a/1a4, UHTEPIPETUPOBATH U OLICHUBATh MOJYYEHHbIE PE3YJIbTATHI.

OCHOBHBIMM JIMHUSIMH coaep:kaHuss Maremarnku B 10-11 kmaccax sABistoTcs:
«Hucna u BBIYHCICHUSDY, «Anredpa» («Anredpanueckue BBIpOKECHUS», « YpaBHEHUS U
HEpaBeHCTBa»), «Hauana Mmatemarnueckoro anainnzay, «l'eomerpus» («I'eomerpuueckue
burypsl U uX CBOUCTBay, «l3MepeHNe TeOMETPUUIECKUX BEIHYUHY), «BepoITHOCTh U
CTaTUCTUKa». JlaHHbIE JIMHUM Pa3BUBAIOTCA MAapajulesIbHO, KaXKJas B COOTBETCTBUU C
COOCTBEHHOM JIOTMKOM, OJJHAKO HE HE3aBUCHUMO OJIHA OT APYroi, a B TECHOM KOHTAaKTe U
B3aumojieiictBun. Kpome »dToro, ux oOBEAMHSIET JIOTUYECKass COCTaBISIONIAs,
TPaJULIHOHHO MPUCYIIAs MAaTEMATUKE U MPOHU3BIBAIOIIAs BCE MAaTEMAaTUYECKUE KYPChI U
conepxarenbHbie TuHud. Chopmynupoannoe B ®PI'OC COO tpeboBaHMe «BIajcHUE
METOJIJaMU JTOKA3aTeNIbCTB, alTOPUTMaMHU pEIICHHs 3a/la4, yMeHue (QopMyIupoBaTh
OmpeNieNIeHUsl, aKCUOMbl W TEOPEeMbl, MPUMEHATh HX, ITPOBOJUTH JOKA3aTEJIbHBIC
pacCyXJeHUsI B XOJIe pEIIeHUs 3aaad» OTHOCUTCA KO BCEM Yy4YeOHBIM Kypcam, a
dbopMHUpOBaHUE JIOTUYECKUX YMEHUW pacrpeiensercss Mo BCeM rojaM oOydeHusi Ha
YPOBHE CPEIHET0 00IIero 0Opa3oBaHuUs.

B coorBerctBumM ¢ ®I'OC COO MareMarrKa sBISICTCS 00s3aTeIbHBIM ITPEAMETOM Ha
JaHHOM YpoBHE oOpazoBaHus. [Iporpammoil Mo MaremMaTuke MpeayCcMaTpUBaeTCs
u3yueHue ydeOHoro mnpeaMera «Maremaruka» B paMKax TpEX YYEOHBIX KypCOB:
«Anrebpa W Hayaja MaTeMaTMuecKoro a”anmzay, «leomerpusi», «BeposTHOCTH U
cTatuctukay. MopMUpPOBAHUE JIOTUYECKUX YMEHUU OCYIECTBISETCS Ha MPOTSKEHUU
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BCEX JIeT OOy4YeHHs Ha ypOBHE CpeaHEro oOImero oOpa3oBaHUs, a JIEMEHTHI JIOTHKU
BKJIFOUAIOTCSI B COZICPYKaHNE BCEX HA3BAHHBIX BBIINIE yUCOHBIX KYPCOB.

OO11ee YnCiI0 YacoB, PEKOMEHIOBAaHHBIX JUISl H3ydeHUsT MaTeMaTHKy — 340 4acoB:
B 10 ximacce — 170 gacoB (5 wacoB B Henenro), B 11 kmacce — 170 gacoB (5 yacoB B
HEJIEJII0).
IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
MATEMATHUKE HA YPOBHE CPE/IHEI'O OBIHIEI'O OBPA3OBAHUS

N3y4yenne MmateMaTHKy Ha ypOBHE OCHOBHOTO OOIIIETO 00pa30BaHMsI HAITPABJICHO Ha
JOCTHXKEHUE OOyYarolMMHCS JIMYHOCTHBIX, METANpEeAMETHBIX W  IPEAMETHBIX
00pa30BaTeIbHBIX PE3YJIBFTATOB OCBOCHMSI YI4EOHOTO MIPEIMETA.

JIMYHOCTHBIE PE3VYJIBTATBI

B pesynbprare usydeHuss MaTeMaTHKU Ha YPOBHE CpPEIHEro o0Iiero oopa3oBaHus y
oOyuaromerocst OyayT cOpMUpPOBaHbBI CIAEAYIONIME JIUYHOCTHBIE pe3yabTaThl: 1)
rpaaaHCKOT0 BOCTIMTAHMSI:

c(hOPMHUPOBAHHOCTh TPAXKAAHCKOM TMO3HUIMK OO0Y4YaloIIerocsi Kak AaKTUBHOTO U
OTBETCTBEHHOI0 YJIEHa POCCHUKCKOTO OOIECTBa, NPEICTAaBIECHUE O MATEMaTUYECKHX
OCHOBaX (PYHKIITMOHMPOBAHUS PA3IUYHBIX CTPYKTYP, SBICHUHN, MIPOLIETYp TPAKIAHCKOTO
oO1recTBa (BHIOOPHI, OMPOCHI U APYTO€), YMEHUE B3aUMOJICHCTBOBATH C COIIMAJIBLHBIMU
WHCTUTYTaMH B COOTBETCTBUH C MX (QYHKIUAMH U HA3HAYCHHUEM; 2) MATPUOTHYECKOTO
BOCIIMTAHUA:

c(hOpMHUPOBAHHOCTh POCCUHCKOM TpakJIaHCKONW HUIACHTUYHOCTHU, YBAXKEHUS K
NPOLUIOMY W HACTOSIIEMY POCCHUHCKON MaTeMaTWKd, LEHHOCTHOE OTHOUIEHHE K
JOCTHXKEHUSAM POCCHUMCKMX MareéMaTUKOB M POCCHMCKOM MaTeMaTu4eCKOW IIKOJIBbI,
MCIIOJIb30BAHKE ITUX JOCTHKEHHUH B IPYrUX HAyKaxX, TEXHOJIOTHSX, cpepax IKOHOMUKH;
3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHUE JYXOBHBIX IEHHOCTEH POCCHICKOro Haponaa, Cc(pOopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, ATHUYECKOTO IIOBEJEHUS, CBA3aHHOIO C MPAKTHUYECKUM
MIPUMEHEHUEM JOCTWKEHUM HAyKH M ACATEIbHOCTbIO YYEHOIO, OCO3HAHHE JIMYHOIO
BKJIaJIa B IOCTPOEHUE YCTOMYHUBOIO Oyy1Iero; 4) 3CTeTH4eCKOro BOCIMTAHUS:

ACTETUYECKOE OTHOIIEHUE K MUDY, BKJIOYast ACTETUKY MaTeMaTU4YeCKUX

3aKOHOMEpPHOCTEN, OOBEKTOB, 3a/ay, PEIICHHM, pacCyX JACHHI, BOCIPUUMUYUBOCTh K
MaTeMaTUYeCKUM acIlleKTaM pa3jIu4HbIX BUJIOB HMCKYCCTBa; S) (PHU3HUYECKOro
BOCIIMTAHUA:

C(l)OpMPIpOBaHHOCTB YMCHUA ITPUMCHATb MAaTCMATHYCCKHUC 3HAHWA B MHTCPCCax



3M0poBOoro W 0Oe3omacHOro oOpas3a >KM3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (30pOBOE TMUTaHUE, COAJTAaHCUPOBAHHBIA PEXKUM 3aHATHH U OTHbIXa,
perynspHas GU3NYecKas akTUBHOCTD), (U3NUECKOE COBEPIIICHCTBOBAHUE MPU 3aHATHSIX
CTIOPTHBHO-03/I0POBUTEIIHHOM IEATEIFHOCTHIO; 6) TPYI10BOT0 BOCIIMTAHMS

TOTOBHOCTh K TPYHIY, OCO3HAHHE IIEHHOCTH TPYJAOJIO0Us, UHTEPEC K Pa3IUYHBIM
chepam TmpodecCHOHANTBHON JIEITEIIBHOCTH, CBSI3aHHBIM C MaTeMaTUKOW u €
MPWIOKCHUSIMU, YMEHUE COBEpIaTh OCO3HAHHBIA BHIOOp Oymymiedt mpodeccnn U
pea30BhIBATh COOCTBEHHBIC J>KU3HCHHBIE IUIAHBI, TOTOBHOCTh W CIOCOOHOCTH K
MaTeMaTHYeCKOMYy OOpa30BaHHUIO W CaMOOOPa30BaHUIO Ha MPOTSDKCHWHM BCEU >KHM3HHU,
TOTOBHOCTh K aKTHBHOMY YYacCTHIO B PCIICHUU MPAKTHYCCKHUX 3a/1ad MaTeMaTHYeCKOU
HaNpaBJICHHOCTH;

7) 3K0JIOrM4€eCKOro BOCIIMTAHUSA :

c(hOpPMHUPOBAHHOCTH IKOJIOTUYECKOUN KYJIBTYpPbI, TOHUMAHHUE BIUSHUS COIUATBLHO-
HKOHOMHUYECKHX MPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMATIBLHOM Cpefibl, 0CO3HAHUE
100aJTbHOTO  XapaKTepa »dKOJIOTHYECKUX MPoOIeM, OpHEHTAllMs Ha MPUMEHEHUE
MaTeMaTUYeCKUX 3HAHUW IS pelIeHUs 3a7ad B OOJACTH OKPYXKAIOIIEH Cpelibl,
IUIAHUPOBAHUE MOCTYNKOB M OLUEHKH HUX BO3MOYKHBIX MOCIEICTBUU ISl OKPY’Karollen
Cpellbl; 8) HEeHHOCTH HAYYHOI'0 MO3HAHMSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAyKH U OOIIECTBEHHOW MPAKTHKH, MOHUMAHUE MAaTEMaTUUYECKOW HAYyKW Kak
c(ephl YeIIOBEUECKOMN AEATENbHOCTH, ITANOB €€ Pa3BUTHSA U 3HAUUMOCTH JJI1 Pa3BUTHS
LIMBWIN3ALIMK, OBJIAJICHUE SI3bIKOM MAaTEMaTUKU M MaTEMaTUYECKOM KyIbTypol Kak
CPEICTBOM  TO3HAHWS  MHpaA, TOTOBHOCTb OCYIIECTBISATh  IPOEKTHYIO u
UCCIIE0BATENIbCKYIO IEATEIbHOCTh UHIUBHUAYAJIbHO U B TPYIIIIE.

METAHIPEIMETHBIE PE3YJ/IBTATBI

B pesynbrare 0cBOCHHS MPOTrpaMMBbI IO MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOydaromierocst OyayT chhopMUpOBaHbl METAIIPEAMETHBIE PE3YIbTaThl,
XapaKTepU3YIOMINECs OBIaCHIEM YHUBEPCATbHBIMU MTO3HABATEIbHBIMH JICHCTBUSIMH,
YHUBEPCaTbHBIMH KOMMYHHUKATUBHBIMH ~ JICHCTBUSIMH U

YHUBEPCAIBHBIMU PETYJIATUBHBIMU JEHCTBUSMH.

Ilo3naBareabHble YHUBEPCAJbHBIC YUeOHbIE 1eMCTBUA Ba3oBbie
JOruyecKue JaelcTBuA:

BBISBISITD M XAapAKTEPU30BaTh CYILIECTBEHHBIE IPU3HAKKM MAaTEMaTHYECKUX
O0OBEKTOB, TIOHSTHM, OTHONICHHA MEXIy MOHSATHUSAMH, (OPMYITHPOBATH OMPEICICHUS
MOHSATHUM, YCTaHABIMBATh CYIIECTBEHHBIM MpPHU3HAK KJIACCU(UKAIIMHA, OCHOBAHUS IS



00OOIIeHUsI W CpaBHEHUS, KPUTEPUU TMPOBOJUMOIO aHaNW3a; BOCHPUHUMATb,
(bopMynupoBaTh U MPeoOPa30BLIBATH CYXKACHUS: YTBEPAUTEIbHbIC

U OTpUlLATeNIbHbIE, €AUHUYHbIC, YaCTHbIe U OOIUe, YCIOBHbIC; BBISBIAThH
MaTeMaTHYeCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NMPOTUBOpeUUss B (DaKTax, JaHHBIX,
HAOMIONEHUSAX M YTBEPKACHUSAX, IMpeiaraTb KpUTEpUHU JUIS.  BBISIBJICHUS
3aKOHOMEPHOCTE W NPOTUBOPEUMl; JleJaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB
JIOTUKH, JEAYKTUBHBIX U UHIYKTUBHBIX

YMO3aKJIIOYEHUH, YMO3aKIIFOUEHUI IO AaHAJIOTHH;

IPOBOAMTH CAMOCTOSTEIBHO JIOKA3aTEIbCTBA MATEMAaTHUYECKUX YTBEPKIACHHI
(mpsiMble ¥ OT MPOTHBHOTO), BBICTPAWBATH APTYMEHTAIIMIO, MPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKJICHHS W BBIBOJIbI; BEIOMPATh CIIOCOO
pemieHuss y4eOHOM 3anaduu (CpaBHUBAThb HECKOJIBKO BApUAHTOB pELICHUS, BBIOMPATH
HanOoJee MOAXOAAIINMN ¢ Y4ETOM CaMOCTOSTEILHO BBIJICICHHBIX KpuTepruen). ba3zoBbie
HCC/Ie10BaTeIbCKUE AeCTBUA:

UCIIOJIb30BAaTh  BONPOCHI KAk MCCIENOBAaTeIbCKUH HHCTPYMEHT  IO3HAHMS,
dbopMynHpoBaTh BOMPOCH], (PUKCUPYIOIIME MPOTHBOpEYre, MpolieMy, yCTaHABIMWBATh
MCKOMOE€ U JaHHOe, (POpMUPOBATH THIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIUIO, MHEHUE;
MPOBOAUTH CAMOCTOSATEIBHO CIUITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEIOBAaHUE
M0 YCTaHOBJICHUIO OCOOEHHOCTEM MaTeMaThu4ecKoro oObeKTa, SIBJIEHHUs, Mpolecca,
BBISIBJIEHUIO  3aBUCHUMOCTEM  MEXJIy  OOBEKTaMM,  SBICHHUSIMH, IPOLIECCaAMU;
CaMOCTOATENHHO (OPMYTUPOBATH 000OIIEHHS U BHIBO/IBI IO PE3YAbTaTaM MPOBEAEHHOTO
HaOJIIOZCHUS, MCCIIEOBAaHUs, OLICHMBATh JIOCTOBEPHOCTH IOJTYYEHHBIX PE3YJbTaTOB,
BBIBOJIOB M OOOOUIEHMIT; MPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE IpoOIlecca, a TaKXKe
BBIJIBUTaTh

MIPEATIONIOKEHHS O €r0 Pa3BUTHUH B HOBBIX yciioBHsX. Padora
¢ uHopMaLuen:

BBISBISITH Je(UIIUTHI HH(GOPMAIUH, TAaHHBIX, HEOOXOIMMBIX JJIsS OTBETa Ha BOMPOC
U Ui pellieHusl 3aJaud; BbIOMpaTh MH(OPMALMI0O U3 HMCTOUYHUKOB PA3IUYHbBIX THUIIOB,
aHAJIM3UPOBATH,
CHUCTEMaTH3UPOBaTh M HMHTEPIPETUPOBATh MHGPOPMAIMIO PA3IUYHBIX BUAOB U (hopm
NpPEACTaBICHUS; CTPYKTYPHPOBaTh HH(POPMAIUIO, TPEACTABIATh €€ B pa3IMYHbBIX
bopmax,
WUTIOCTPUPOBaTh  TpadUyecKkd;  OICHHWBAaTh  HAA&KHOCTh  MHPOpMAIMH IO
CaMOCTOSITENILHO CPOPMYIIMPOBAHHBIM
KpUTEPUsIM, CHOPMYITHPOBAHHBIM CAMOCTOSITENBHO.

KoMMmyHHMKaTHUBHBIC YHUBEPCAJbHBIE YUeOHbIE 1eHCTBUSA:
BOCIIPUHUMATL U (bOpMYJ'II/IPOBaTB CY>KACHUA B COOTBETCTBHH C YCIIOBUAMU
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U LETSIMU OOIIEeHMS], ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, J1aBaTh MOSICHEHUS MO XOAY PEIICHMs 3aJaud, KOMMEHTHPOBAThH
MOJIyYEHHBIM pE3yNbTaT; B XOJ€ OOCYXIEHHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY
o0cyk/1aeMOoM TeMbl, MPOOJIEMBbI, pEIIaeMOM 3a/1a4uu, BEICKA3bIBAaTh UICH, HAIICJICHHBIC HA
MOUCK PEIICHHUs, COMOCTABIATh CBOU CYXKJICHHUS C CYXIACHUSMHU JPYTUX YYaCTHUKOB
nuanora, OOHapy>KWMBaTh pa3IMdue M CXOJCTBO TO3UIIUNA, B KOPPEKTHOW Qopme
(bopMyIMpoBaTh pa3zHOINIACHS, CBOM BO3PAKEHHUSA; MPEACTABIATh PE3YbTaThl PEIICHUS
3a/1a4u, SKCIEPUMEHTA, HCCIEIOBAHUS, MPOEKTa, CAMOCTOATENIBHO BBIOMpPATh (hopmar
BBICTYIUJICHUS C yU4ETOM 3a/a4 MPE3EHTAIMU U OCOOEHHOCTEHN ayTUTOPHUH.

PeryjsiTuBHbIE YHUBEPCAJIbHbIE yUeOHbIe JeicTBUS CamMoopraHu3amus:

COCTABIIATS ILJIaH, AITOPUTM PELLEHUS 3a/1a4, BBIOMPATh CIOCOO PeIIeHus ¢ YYETOM
UMEIOIIUXCS PECYypcoB M  COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTUpPOBaTb U
KOPPEKTUPOBATh BapUAHTHI PEIICHU C y4€TOM HOBOW MHpopManuu. CaMOKOHTPOJIb,
3MOIMOHAIbHBIA MHTE/LICKT:

BJIaJICTh HaBBIKAMH MMO3HABATEILHON pe(IICKCHH KaK OCO3HAHUS COBEPIIIAEMBIX
JACUCTBUIM M MBICIUTENBHBIX MPOLECCOB, HX PE3YyIbTaToOB, BIAJETh CHOCOOaMU
CaMOITPOBEPKH, CaMOKOHTPOJIA IMpOIEcca M pe3yiapTara pElIeHHs MaTeMaTh4ecKOu
3aJlaud; NPEeIBHUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IpPH DPEIICHUU 3a]auH,
BHOCUTHb KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOATENHCTB, JAHHBIX,
HaNJICHHBIX OIIMOOK, BBISBICHHBIX TPYJHOCTEH; OLIEHMBATh COOTBETCTBUE pPE3YJIbTaTa
LETU U YCIOBUSM, OOBSICHATh MPUYHMHBI IOCTHXKECHHS WM HEJOCTUKEHUS PE3Yy/IbTaTOB
NESTENbHOCTH, HAXOIUTh OIIMOKY, JaBaThb OICHKY MPUOOPETEHHOMY  OIIBITY.
CoBMecTHasl 1eAITeIbHOCTh: TOHUMATh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOU U
WHUBUyaJIbHON paOOTHI TIPU PEIICHUH YU4eOHBIX 3a7a4, IPUHUMATh 11e]1h COBMECTHOMN
JESTENbHOCTH, TJIAaHUPOBATh OPraHU3alMI0 COBMECTHOU PabOThI, pacpeaesisiTh BUIbI
paboT, JOroBapuBaThCs, 00CYXKIaTh MPOLIECC U PE3yJbTaT padOThl, 0000IIATh MHEHUS
HECKOJIbKUX JIFOJIEH; y4acTBOBAaTh B I'PYIIOBBIX (GopMax paboTsl (00CykaeHMs, OOMEH
MHEHUW, «MO3TOBBI€ IITYPMbD» M HWHBIE), BBINOJIHATH CBOI YacTb pabOThl U
KOOPJAMHHUPOBATh CBOU ACHCTBUS C IPYTMMHU 4YJI€HAMU KOMaH[bl, OLIEHUBaTh Kay€CTBO
CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSIM, CPOPMYIUPOBAHHBIM YyUACTHUKAMHU
B3aUMOJCUCTBUS.

INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3yabTaTbl OCBOEHUS MPOTrpaMMbl O MareMaruke Ha 0a30BOM
YpOBHE Ha ypOBHE CpEAHET0 0011ero 00pa3oBaHus MPEACTaBICHBI IO ToiaM 00yUYeHHs B
paMKax OTHEJIbHbIX YYEOHBIX KypCOB B COOTBETCTBYIOIIMX pasfefiaX MpOorpaMMbl IO
MaTeMaTHUKe.
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PABOYASA ITPOT'PAMMA YUYEBHOT O ITPEJIMETA, PABPABOTAHHAS HA
OCHOBE ®EJEPAJIBHON PABOUYEHN MTPOI'PAMMBbBI YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHUYECKOI'O AHAJIM3A»

IHOACHUTEJIBHASA 3AIINCKA

VYuebnslil kKypce «Anredpa 1 Hayajaa MaTeMaTH4eCKOTO aHAIN3ay SIBISIETCS OTHUM U3
HanOoJiee 3HaYMMBIX B IPOrpamMMe CpeaHEro 0011ero oopa3oBaHus, MOCKOJIbKY, C OJHOMN
CTOPOHBI, OH 00ECIIEYMBACT HHCTPYMEHTAIBLHYIO 0a3y I H3y4eHHUs BCEX €CTECTBEHHO-
HAay4YHBIX KYpCOB, a C JPYrod CTOPOHBI, (HOpPMHUpPYET JOru4eckoe U abCTpaKTHOE
MBITIIUICHUE OOYYaroIIUXCsl Ha YpPOBHE, HEOOXOAMMOM JIJIi OCBOCHMS YUeOHBIX KYpCOB
nH(popMaTuku, OOIIECTBO3HAHMS, UCTOPUH, CIOBECHOCTU. B pamkax ydeOHOro kypca
«Anrebpa W Hayajga MareMaTUYECKOTO aHaiu3a» OO0ydYarolIuecs OBJIaJICBAIOT
YHUBEPCAIbHBIM SI3IKOM COBPEMEHHOM HAyKH, KOTOpas (OpMYIUPYET CBOH JOCTHKCHHUSI
B MaTeMaTH4eCcKor (hopme.

VY4ebnblil Kypc anreOpsl U Haval MaTeMaTHYeCKOTO aHAIN3a 3aKJIaJIbIBAECT OCHOBY
JUISL YCTICTITHOTO OBJIAJICHUS 3aKOHAMU (DU3UKH, XUMUU, OUOJIOTHH, TOHUMAHHS OCHOBHBIX
TEHJCHIIUH DKOHOMUKH M OOIIECTBEHHOW J>KHU3HH, TO3BOJIICT OPHUCHTHPOBATHCS B
COBPEMEHHBIX IU(PPOBBIX M KOMITBIOTEPHBIX TEXHOJIOTHUSIX, YBEPEHHO HUCIIOIH30BATh UX B
MOBCETHEBHOM JKU3HU. B TOKe BpeMs oBJIaficHue aOCTPaAKTHBIMU U JIOTUYECKH CTPOTUMH
MaTeMaTHYEeCKUMH KOHCTPYKIIUSIMUA Ppa3BUBACT YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh HICTHHHOCTD YTBEPIKICHHUSI, UCITOIH30BaTh 0000IICHNE U KOHKPETH3AIHIO,
a0CTparupoBaHHWE U aHAJIOTHIO, (HOPMHUPYET KPEaTUBHOE W KPUTHYCCKOE MBINUICHHE. B
XOJIe M3yUCHUS aNreOphl ¥ Hadal MaTeMaTHIeCKOTO aHATN3a Ha YPOBHE CPETHETO 0OIIIEeTo
oOpa3oBaHus OOy4Yaroluecs: MOJy4aroT HOBBIM OMBIT PENICHUs MPUKIATHBIX 3ajad,
CaMOCTOSATEIILHOTO ITOCTPOCHUS MaTEMaTHYCCKUX MOJCIICH pPEaIbHBIX CUTYallmd |
WHTEPIPETANNH TOJYYCHHBIX PEIICHUHN, 3HAKOMSTCS C MPUMEpPaMU MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEH B MIPUPO/IS, HAYKE U B UICKYCCTBE, C BRIAIONTUMHUCS MAaTeMaTHYeCKUMHU
OTKPBITUSMHU U UX aBTOPaMH.

VY4eOuplii Kypc anreOppl W Hadajl MaTeMaTHYeCKOro aHaim3a o0jamaer
3HAYUTCIIBHBIM BOCIUTATEIBHBIM ITOTEHIIMAJIOM, KOTOPBIA peanu3yercs Kak dYepe3
y4eOHBIN MaTepHal, CIOCOOCTBYIOMIMI (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK
u depe3 crnenuduky ydeOHON AeATEeIbHOCTH, TpeOYyIoIeH CaMOCTOSTEIbHOCTH,
aKKypaTHOCTH, MPOIOJDKATEILHON KOHIICHTPAIIMM BHUMAHUS M OTBETCTBEHHOCTH 3a
MOJTyYCHHBIN PE3yIIbTaT.

B ocnoBe meromuku oOyuyeHHs anreOpe W HayajdaM MaTeMaTUYEeCKOro aHaln3a
JICKUT JACATETbHOCTHBIM MPUHIUI O0yUCHHUS.
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B ctpykType nporpaMmebl 1o anredpe v HadyajlaM aHajn3a BBIACISIOTCS CIETYIOIIIE
COZIepKaTeIbHO-METOIMYECKIEe JUHUU: «Ywcma u  BeIYUCHCHHS», «DyHKIHH U
rpadukn», «YpaBHEHHS W HEpaBeHCTBa», «Hadama MareMaTH4ecKOro aHam3ay,
«MHOXXeCTBa H JIOTMKa». Bce OCHOBHBIC COACPIKATCIHPHO-METOINYCCKUE JTUHUU
M3YYarOTCS Ha TMPOTSHKEHWH JABYX JIET OOY4YeHHS Ha YpOBHE CpeIHEro oOIero
o0Opa30oBaHus, €CTECTBEHHO JOMOIHSS JIPYT JApyra U MOCTENEHHO HACHIIIAsICh HOBBIMHU
TeMaMH W paszjaenaMu. J[aHHBIH y4eOHBIH KypC SIBISICTCS HMHTETPATHBHBIM, MOCKOJBKY
oObenmuHSIET B ceOe CoAepKaHWe HECKOIbKUX MaTeMaTWYeCKUX IUCIUILIMH: anrelpa,
TPUTOHOMETPUS, MaTEMATHUYECKUN aHAJIN3, TEOpUs MHOXKECTB U Jpyrue. [lo mepe Toro
Kak 00ydJaroImecs: OBJIaJCBalOT BCE Oosiee MIMPOKMM MaTeMaTHYECKUM aIllaparoM, Y
HUX TIOCJIEIOBAaTeIbHO (OPMHUPYETCS U COBEPIICHCTBYETCS YMEHHE CTPOUTH
MaTEeMaTHYECKYI0 MOJCIIb PealbHOW CUTYallud, NMPUMCHSTh 3HAHUS, MOJIYYCHHBIC B
y4eOHOM Kypce «Anrebpa W Havajla MaTeMaTHYEeCKOTO aHalu3a», ISl pPelIeHUs
CaMOCTOATENFHO  CHOPMYJUPOBAHHONW  MaTeMaTHMUYeCKOW  3amadd, a  3aTeM
WHTEPIPETUPOBATH IMOTYUCHHBIA PE3YJIbTaT.

ConepxaTrellbHO-METOAUYEeCKass JIMHHS «Yucaa W BBIYMCICHUS» 3aBepIIacT
(dhopMHUpOBaHUE HABBIKOB UCIIOJb30BAHMSI IEHCTBUTEIBHBIX YHCEII, KOTOPOE OBLIO HAYaTO
Ha ypOBHE OCHOBHOTO 00111eT0 0OpazoBanus. Ha ypoBHe cpemHero o01miero oopa3oBaHus
oco00o¢ BHUMaHHWE yaenseTcss (OPMUPOBAHHMIO TPOYHBIX BBIYUCIMTEIIBHBIX HaBBIKOB,
BKJTFOUAIOIINX B C€0S HCIIOH30BAHUE PA3IMYHBIX (POPM 3aITUCH JIEHCTBUTEIHLHOTO YUCIIA,
YMEHHUE DPAIMOHAIBLHO BBIMOIHATH JEHCTBUA C HHUMH, JI€JaTh MPUKHUIKY, OIEHUBAThH
pesyaprar.  OOydwaromuecss TOJyYarOT HABBIKM — MPUOMKEHHBIX  BBIYMCIICHHMA,
BBITIOJTHEHUS JICUCTBUH C YWCIaMH, 3allMCAaHHBIMA B CTaHIApPTHOW  (Qopme,
WCITOJIb30BAHMS MaTeMaTHYCCKUX KOHCTAHT, OIICHUBAHMS YHCIOBBIX BBIPAKECHUM.

ConepxarenbHasi JHUHUST «YpPaBHEHHMST W HEPABEHCTBA» PEAIUIYETCS Ha
MPOTSHKEHUHM BCEro 0OyUeHHsI Ha YPOBHE CpeHEro olIero oopa3oBaHusi, MOCKOJIbKY B
KXKJIOM pazjielie IporpaMMbl MPEAyCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3a]1ad.
OOyuaromuecs: OBJIaJIEBAIOT PA3IUYHBIMU METOAAMHU PEIICHUS IIEJIBIX, PAIlHOHATBHBIX,
UppallMOHATbHBIX, TMOKa3aTeJIbHBIX, JIOTApU(PMHUUECKUX U  TPUTOHOMETPUYECKHUX
ypaBHEHUM, HEPABEHCTB U HX cHUCTeM. llonydeHHbIE yMEHHUS HCIOIB3YIOTCS IPHU
uccneoBaHu (QYHKIMM C MOMOIIBIO MPOU3BOJHOM, PENICHUHM MPHUKIATHBIX 3334 U
3a/lad Ha HAXOXACHHE HAMOONBIIMX W HAWUMEHBINIUX 3HAYeHWH GyHKuu. JlanHas
coJiepKaTeNbHasl JTUHUS BKJIIOYaeT B cebs Takxke (GOpPMUPOBAHUE YMEHUM BBITIOTHATH
pacu€Thl o (opmysaaM, Mpeodpa3oBaHUs LEbIX, PAIIMOHAIBHBIX, UPPALIMOHAIBHBIX U
TPUTOHOMETPUUECKUX BBIPAKCHHUH, a TaKXKe BBIPAXKEHUM, COJAEp)KAIIMX CTEINeHU WU
norapudmel.  bnaromaps wu3ydeHHIO anreOpanvyeckoro  marepuana  MPOUCXOIUT
JajabHElIlee pa3BUTUE AITOPUTMUYECKOTO U a0CTPAKTHOTO MBIILICHUS] O0y4Yaronuxcs,
(hOPMUPYIOTCS HABBIKH JISTyKTUBHBIX PACCYKISHUM, paOOTHI ¢ CHMBOJIBHBIMH (pOpMaMH,
MpeACTaBICHUS 3aKOHOMEPHOCTEM M 3aBUCUMOCTEH B BHUJIE PABEHCTB W HEPaBEHCTB.
Anrebpa mpemiaraer 3(pQeKTUBHBIE WHCTPYMEHTHI JJIS PEIICHUS MPAKTUYCCKUX U
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€CTECTBEHHO-HAY4YHbIX 3aJa4, HAIVISIAHO JEMOHCTPUPYET CBOU BO3MOXKHOCTHU KaK sI3bIKa
HayKH.

ConepxarenbHo-meToauueckass JiuHug  «DyHkuun u rpaduku»  TECHO
NEPEIUIETACTCS ¢ APYTUMU JIMHUSMU YYEOHOTO Kypca, MOCKOJIBbKY B KaKOM-TO CMBICIIE
3a1a€T  NOCJENOBATENBHOCTh  M3y4YeHUs  marepuana. M3ydeHue  creneHHOM,
MOKAa3aTeIbHOM, JIOTapu(PMHUUECKON U TPUTOHOMETPUUECKUX (YHKIUH, UX CBOUCTB U
rpaMKoB, UCTIOIB30BaHUE (DYHKIIMIA ISl pEIICHU 3a7a4 U3 IPYTUX YUYEOHBIX MPEAMETOB
Y peaJIbHOM KU3HU TECHO CB3aHO KaK C MaTEMATUYECKUM aHAIU30M, TaK U C PELICHUEM
ypaBHEHUN W HepaBeHCTB. IIpu 3ToM OombIIOe BHUMaHHE yAENSETCS (POPMUPOBAHUIO
YMEHUSl BbIpaKaTh GOpMyJaMyd 3aBUCUMOCTH MEXIY Pa3IMYHBIMU BEJIHMYWHAMH,
UCCIeI0BaTh MOJyYeHHbIE (PYHKIMH, CTPOUTH UX Tpaduku. MaTtepual conepxarebHON
JIMHUHY HALEJIEH HA Pa3BUTHUE YMEHUU U HABBIKOB, ITO3BOJIAIOIIMX BBIPAXKaTh 3aBUCUMOCTHU
MEXIy BEIMYMHAMH B PA3IMYHON (popMe: aHATUTHUECKOH, rpad)uuecKoi U CIIOBECHOM.
Ero uzydenue cnocoOCTBYET pa3BUTHIO AITOPUTMUYECKOTO MBILIIEHUS, CHOCOOHOCTHU K
000O0IIECHUIO 1 KOHKPETU3AINH, UCTIOIB30BaHUIO aHAJIOTUH.

ConepxxarenpHass JsnHUS «Hadama MareMarMdeckoro aHaiau3a» IO3BOJISET
CYLIECTBEHHO PACIIMPUTh KPYr Kak MaTe€MaTU4YeCKUX, TaK WM MPUKIAJHBIX 3a/1ad,
JAOCTYMHBIX OOYYarOIIMMCS, Y KOTOPBIX MOSBISETCS BO3MOXKHOCTh HCCJIENOBAaTh U
CTpOUTh rpaduku (PYHKIUH, ONpeAessaTh UX HauOOJblIMe U HAMMEHbBIINE 3HAYCHHUS,
BBIYMCIIATH IUIOHAAH (PUTYP U OOBEMBI TEJT, HAXOAUTH CKOPOCTU U YCKOPEHHMSI TPOLIECCOB.
ConepxarenpHas JUHUS OTKPBIBAET HOBBIE BO3MOYKHOCTH IIOCTPOEHUS MaTEMaTUIYECKUX
MOJIEJIEW pEalbHbIX CUTYallMl, HAXOXKIACHUS HAWJIY4IlEero PEIICHUs B MPUKIAJHBIX, B
TOM YHMCJIE COLMAIBHO-D)KOHOMUYECKHX, 3aJadax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTHuecKoro aHajau3a CrocoOCTBYeT pa3BUTUIO aOCTPaKTHOro, (opmanbHO-
JIOTUYECKOTO W KPEaTMBHOIO MBIILIEHUS, (OPMUPOBAHHIO YMEHUN paclo3HaBaTh
MPOSIBJICHUS 3aKOHOB MaTEMAaTHUKH B HayKe, TEXHHUKE U ucKyccTBe. OOyyaronecs y3HaroT
O BBIAAIOIIUXCS PE3YJIbTaTaX, IMOJYYEHHBIX B XOJ€ Pa3BUTHUS MAaT€MaTUKU KaK HayKu, U
UX aBTOpAax.

ConepxarenbHO-MeTOAMYECKAasT JUHUA «MHOXecTBa M JIOTMKa» B OCHOBHOM
IIOCBSIIIICHA JIEMEHTAaM TEOPUU MHOXKECTB. T€OPETHKO-MHOKECTBEHHBIE ITPEACTABICHHUS
MPOHU3BIBAIOT BECh KypC WIKOJIBHOM MareMaTuku | MpeiaraloT  HauOoliee
YHHUBEPCATbHBIN SI3bIK, 00bETUHSIONINI BCE pa3Aesibl MAaTEMaTHKH U €€ MIPUIIOKEHU, OHU
CBA3BIBAIOT pPa3HbIE MATEMATUYECKUE NUCLMIUIMHBI B €IMHOE Lenoe. Iloatomy BakHO
JIaTb BO3MOXKHOCTh OOydYalIIeMycs IOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK
COBPEMEHHON MATEMATHUKH U UCIIOIb30BATh €TI0 JUJIS BBIPAKEHUS CBOMX MBICIICH.

B ydeOHOM Kypce «AnreOpa v Hayajla MATEMaTUYECKOTO aHaJIN3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MaTeMaTUYECKOTO MOJICIHPOBAHMS, KOTOPbIE MPU3BaHbI C(HOPMUPOBATH
HaBBIKM NIOCTPOCHUSI MOJEJICH pEajbHbIX CHUTYallui, UCCIICIOBAHUSA 3THUX MOJACIEH C
MOMOIIBIO ammapara ajredpbl M MaTeMaTHYeCKOro aHajv3a M HHTEpIpeTaluu
MOJYYEHHBIX pE3yJbTaroB. Takue 3aJaHus BIUICTCHblI B KaXIbIM U3 Pa3JeioB
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MPOrpaMMBbl, TTOCKOJIBKY BECh MaTepHall yueOHOTO Kypca IIMPOKO UCIOJB3YeTCs st
pelieHrs TpUKIagHbIX 3adad. [lpu  pemieHun peanbHBIX MPAKTUYECKUX —3aj]1ad
oOyuaromuecsi pa3BUBAIOT HAOIIOMATEILHOCTh, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH,
a0bCTparnupoBaThCsi, UCTIOIB30BATh AHAIOTHIO, 0000IIaTh U KOHKPETHU3UPOBATH MPOOIIEMY.
JlesaTenbHOCTh 0 (POPMHUPOBAHUIO HABBIKOB PEIICHUS MTPUKIIAIHBIX 3a]1a4 OpraHu3yeTcs
B TIPOIIECCE M3YUCHHS BCEX TeM y4eOHOTO Kypca «Anredpa W Havaisa MaTeMaTHIeCKOTO
aHaJIu3ay.

OO0m1ee yncao 4acoB, PEKOMEHAOBAHHBIX I U3y4YeHUsI y4eOHOTO Kypca « Anredpa
Y Hayaja MaTeMaTudeckoro aHamusza», — 170 gacos: B 10 kiacce — 68 yacoB (2 yaca B
Heneno), B 11 kmacce —102 gaca (3 gaca B HEACIO).

COAEPKXAHUE OBYYEHUA

10 KJTACC Yucina 1 BBIYHCICHUS

Panmonanbhpie uucna. OOBIKHOBEHHBIE U JECATHUYHBIE JpOOH, THPOIEHTHI,
OEeCKOHEUYHbIE MEepUuoInyYecKre Apoou. ApudmeTndeckrue oneparuu ¢ paluoHaIbHBIMU
YrCIIaMU, TPeoOPa30BaHUs YHCIOBBIX BhIpakeHUH. [IpuMenenue npobeit u mporeHToB
IUTSL pELICHUS IPUKIIAHBIX 33714 U3 PA3JIUYHBIX OTPACIIEN 3HAHUM U PEAIbHOM JKU3HHU.

JlelictBuTenpHble  4yuciaa.  PanMOHambHBIE W MPPALMOHAIBHBIE  YHUCIIA.
Apudmernueckue ornepauud C  JEUCTBUTENbHbIMU  uyuciamMu. [IpuOnmxénnbie
BBIYMCJIEHNS, IPABWIA OKPYITIEHUS, IPUKUKA U OLIEHKA PE3ysIbTara BEIYMCICHUMN.

Crenens ¢ ueibiM nokaszareneM. CrannapTHas GopMa 3arucu 1eHCTBUTEIBHOTO
yucna. Mcnonb3oBanue noaxosimen (opMbl 3aMCH JEHCTBUTEIbHBIX YUCET IS
peleHns NPaKTUYECKUX 3a7a4 U IIPEACTABICHUS TaHHBIX.

ApudmeTrueckuii KOpeHb HaTypaldbHON CTENEHU. J[eficTBUs ¢ apupMETHUECKUMU
KOPHSIMU HaTypaJIbHOW CTETICHHU.

CuHyC, KOCMHYC M TaHI€HC 4YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
APKTAHIE€HC YMCIIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

Toxx1ecTBa U TOXKIECTBEHHBIE TPEe0Opa30OBaHUSI.
[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU . OcHOBHBIE
TPUTOHOMETPUYECKHE (POPMYJIBL.

VYpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, pelieHue HepaBeHCTBA. Metoa
MHTEPBAJIOB.

Pemenue 1enbix u JpoOHO-palliOHATbHBIX YPABHEHUN U HEPABEHCTB.
Peuienue nppanvoHanbHbIX YPaBHEHUN U HEPABEHCTB.

PellieHue TpUroHOMETPUUECKUX YPABHEHUH.
[IpumeHeHne ypaBHEHUN U HEPABEHCTB K PEIIEHUIO0 MAaTEMATUYECKUX 3a]1a4 U 3a7a4
U3 Pa3IMYHBIX 001aCTe HAYKU U peaIbHON KU3HU.
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DOyHKUMHA U TPaPUuKHn
@Oyukius, cnocoOwbl 3amanus ¢QyHkuu. [paduk ¢ynkmuu. B3zaunmao obOpaTHbIC

byHKIMIH.

Obnactb ompezneneHUss U MHOXKECTBO 3HaueHUil ¢yHxuuu. Hynu ¢QyHkmum.
[IpoMexyTKH 3HAKOMIOCTOSHCTBA. UETHBIE M HEUETHBIE (PYHKIUU.

CrenenHas (yHKUMS C HaTypajbHbIM U II€JIbIM MOKa3aTeneM. E€ cBoiicTBa u
rpaduk. CBolicTBa 1 rpaduKk KOPHS N-OW CTEIMEHHU.

TpuronomeTpuyeckas OKpy>KHOCTb, OMPEAeICHUE TPUTOHOMETPUUECKUX (PYHKIIUMA
YHUCJIOBOI'O apryMEHTA.

Hauajga maTreMaTH4ecKoOro aHaJjm3a

ITocineqoBareabHOCTH, CIIOCOOBI 3aJaHUs IIOCJIENOBATEILHOCTENH. MOHOTOHHBIE
MOCJICOBAaTEILHOCTH.

Apudmernueckas 1 reoMeTpruecKkas nporpeccuu. beckoneuHo yObIBaromas
reoMerpuueckas nporpeccus. Cymma 6€CKOHEUHO yOBIBAIOIIEH T€OMETPUUECKOM
nporpeccur. PopMyiia CI0XKHBIX MPOLEHTOB. MCnoib30BaHUE MPOTPECCUH IS

peHICHUA PCAJIbHBIX 3a1a4 IIPUKIIAAHOIO XapaKTepa.

MHoKecTBA U JIOTHKA
MHoxecTBO, omepalMu  HajJ MHOXecTBamH.  Jluarpammsl
Ditnepa—BenHa. [I[pumMeHeHne TEOPETUKO-MHOKECTBEHHOIO — ammapara  Jjist
OMMUCAHUSI PeabHBIX MPOIECCOB U SIBICHUM, PU PEIICHUH 3a/1a4 U3 IPYTUX

yueOHbIX npeameToB. OnpeneneHue, TeopemMa, CleCTBUE, J0Ka3aTeIbCTBO.

11 KJIACC YucJia v BBIYMCICHUSA
Harypanbnsie u nensle ynucna. [Ipu3Haky 1enMmMOCTH HEbIX YNCEIL.

CreneHb ¢ paluoHAJIbHBIM MTOKa3zareneM. CBolicTBa crenenu. Jlorapudgm
yucina. JlecaTuuHble U HaTypajbHbIE JOrapu(MBbI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBanue BbIpaKEHUH, COAEPKALTUX JIOTapU(MBI.

[IpeoOpazoBaHue BBIpOKEHUM, COACPXKAIUX CTENEHHM C  PalMOHAIBHBIM
IIOKAa3aTeJIeM.

[IpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3zaTenbHbIe YpaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUS U HEPABEHCTBA.
CucteMbl JHHEHHBIX YpaBHEHUM. PellleHMe NpUKIAAHBIX 3a7ad C IOMOIIbIO
CHUCTEMBI JIMHEWHBIX YPABHEHUM.

Cucremsl u COBOKYIIHOCTH pallMOHAJIbHBIX ypaBHeHI/Iﬁ N HCPABCHCTB.
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[Iprmenenue ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHNIO MATEMATUYECKUX 3a1a4
W 3a]1a4 U3 pa3IMYHbIX 007acTeil HAyKW U pealbHON KU3HU.

DOyHkuuu ¥ rpadpuku

Oyukius. [lepuonnueckue ¢yHkuuu. IIpomMexxyTku MOHOTOHHOCTH (DYyHKILIHUU.
Maxkcumy™mbl 1 MUHUMYMBI QyHKUIMK. Hanbosbiee n HanMeHblee 3Ha4eHUE QYHKIIMU
Ha IIPOMEIKYTKE.

Tpuronomerpuueckue GyHKIUU, UX CBONCTBA U TpadUKH.

[TokazarenbHas u orapupmuieckas PyHKIMH, UX CBOMCTBA U rpaduKH.

Hcnonb3oBanue rpadukoB GyHKITUHN JJ1s pEIICHNS ypaBHEHUHN 1 IMHEWHBIX CUCTEM.

Ucnonb3oBanue rpa@ukoB (QyHKUMA IS UCCIEIOBaHUSA IIPOLIECCOB

Y 3aBHCHUMOCTEM, KOTOPBIE BOSHUKAIOT IIPU PELIEHUH 3a]a4 U3 IPYTUX YUEOHBIX
IIPEAMETOB U peanbHOM ku3HU. Hayajia MaTeMaTH4ecKoro aHajm3a

HenpepsiBable pyHKIIMKA. MeTOI MHTEPBAJIOB IS PEIICHUS HEPABEHCTB.

[TpousBoanas ¢ynkiuu. ['eomerpuueckuii U GU3MUECKHU CMBICT TPOU3BOIHOIA.

[IpousBonHbIE 3M€MEHTApHBIX (QyHKUUA. DOpMybl HAXOKACHHUS IPOU3BOJHOU
CYMMBI, TPOU3BEICHUS U YACTHOTO (DYHKIIHI.

[Ipumenenne TPOU3ZBOMHON K HCCIENOBAaHUIO (YyHKIMA HAa MOHOTOHHOCTH H
skcTpeMyMbl. Haxoxkienwe HamOOJbIIETr0 M HAMMEHBIIEro 3HauyeHus (QYHKIMU Ha
OTpE3KE.

[Iprmenenne npon3BOAHOM I HAXOXKACHUS HAWITYyYIIETr0 PEMIEHUs B IPUKIa HBIX
3ajauax, Ui ONpeAesieHusl CKOPOCTHU Ipolecca, 3aJaHHOro (opMyIoi MK IrpaduKoM.

[TepBooOpa3znas. Tabmuia nepBooOpa3HBIX.

Wuterpan, ero reomeTpudeckuii M GU3NIECKUA CMBICI. Berancnenue naTeTpana mno
dhopmyne Herotona—JleiiGuua.

HNPEAMETHBIE PE3YJIBTATBI

K koHnny oOyuenus B 10 ki1acce o0y4aromuiics MOJIyYUT CIEAYIONINE MPEeIMETHbIE
pe3ynbTaThl: Yncia i BbIYHCIEHUS:

OIEepPUPOBATh MOHATUIMH: PAIUOHAIBFHOE U JEHCTBUTEIHLHOE YUCIIO, OOBIKHOBEHHAS
U JeciaThyHas JApoOb, MPOLEHTHI; BBIIOIHATh AapuU(METUUYECKUE OIlEepaluu C
pPalMOHAJIBHBIMU U IEHCTBUTEILHBIMU
YUCJIAMH; BBITOJIHATh NPUOIMKEHHBIE BBIUMCICHUS, UCHOJIbB3Ys MpPaBUia OKPYIJICHUS,
NeaTh
IIPUKUJIKY W OLEHKY pe3yJbTara BBIYMCICHHW; ONEPUPOBATH NOHATHUAMH: CTEIECHb C
LEJNbIM TIOKa3aTenaeM, CTaHjgapTHas (opMa 3amucu JAEMCTBUTEIBHOTO YHCIIA, KOPEHb
HaTypaJbHOW CTENEHH, MCIOJIb30BaTh MOAXOIALLYI0 (OpMY 3alMCH AEHCTBUTEIBHBIX
YuCell Uil PEIICHUS INMPAKTUYECKUX 3a7a4 U IMPEICTABICHUSA IJAaHHBIX; ONEPUPOBATH
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HNOHATUSMU: CHUHYC, KOCUHYC M TaHTE€HC IMPOU3BOJIBHOIO YIVIa, MCIOJIb30BATh 3alKCh
MPOU3BOJIBHOTO yTIIa Yyepe3 OOpaTHbIE TPUTOHOMETpUYEeCKre (PyHKIMU. YpaBHEHUS] U
HepaBeHCTBA:

OTEpUPOBATh TMOHSATHUSIMU: TOXKIECTBO, YpaBHEHHE, HEPaBEHCTBO, IIEIIOE,
paloHalIbHOE, HPPALUOHAIBHOE YPAaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
ypaBHEHUE; BHITIOIHITH MPEOOPa30BaHUs TPUTOHOMETPUIECKUX BBIPAKEHUH U PEIIaTh
TPUTOHOMETPUYECKUE YPABHEHHUS; BBITIOMHATH MPEOOPa30BaHUs 1IENIbIX, PAIMOHATBLHBIX
U UPPALMOHANIBHBIX BBIPAKEHUI U pellaTh OCHOBHBIE THUIBI LIEJIBIX, PAlMOHAIBHBIX U
UpPpaLMOHAJIbHBIX YPAaBHEHUI 1 HEPABEHCTB; IPUMEHATh YPAaBHEHUS U HEPABEHCTBA IS
pelleHns] MaTeMaTHYeCKUX 3a/1ad U
3aad M3 PasNUYHBIX O0JACTe HAayKu W peallbHOM >KM3HH, MOJEIMPOBATh peallbHbIC

CUTYyaIH Ha SI3bIKE aNnreOpbl, COCTABIIATH BBIPAKCHHUS,
ypaBHEHUS, HEPABEHCTBA IO YCIOBHUIO 33Ja4H, MCCIEAOBATh MOCTPOSCHHBIE MOACTH C
UCIIOJIb30BaHUEM aIlapara ajreOphl.

DYyHKIUHN U TPAPUKU:

OIEepPUPOBATh MOHATHAMHU: (PYHKLIMS, CHOCOOBI 3a71aHus PyHKLNHU, 00JIaCTh
OIIpENIETICHNUS] 1 MHOXKECTBO 3HAYEHUH (QYHKIMH, rpapuK (PyHKLINH, B3AUMHO OOpaTHbIE
(byHKIMM; ONIepUPOBATh MOHATUSAMU: YETHOCTh M HEYETHOCTH (QYHKIMH, HYTH (DYyHKITUH,
NPOMEXYTKA  3HAKOTIOCTOSIHCTBA;  MCIIONIb30BaTh  Tpaduku

(bYHKIUH 11 pelIeHns] ypaBHEHUH;

CTPOHUTH U YUTATh TpaUKH TUHEHHON QYHKIIMU, KBaAPATUIHON (YHKIINH,
CTETICHHON (PYHKLIMU C IIeNbIM TOKa3aTeNeM; HCIOIb30BaTh Trpa@uKu (YHKIHMHA IS
UCCIIEZIOBAHUS NPOLECCOB U 3aBUCUMOCTEH NpHU pEHICHUU 3aJad U3 JIPYruX Y4eOHbIX
OpPEeIMETOB M PEATbHOM JKU3HHU, BbIpaXaTb (QOPMYIaMHU 3aBUCUMOCTH MEXIY
BennurHaMu. Hayajia MaTeMaTu4ecKkoro aHajamsa:

ONEepUpPOBaTh  MOHATUAMM:  TOCIEAOBAaTENbHOCTh,  apupMeTHUYeCcKas u
reoMeTprudecKkass MPOrPecCHr; ONEPUPOBATh MOHIATHSIMH: OECKOHEYHO YOBIBaroIias

reoMeTpuyecKas mporpeccus,
cyMMa OECKOHEUHO yObIBarollel reOMeTpUUECKON Mporpeccuu; 3a/1aBaTh

TIOCIIEZI0BATEIbHOCTH PA3IUIHBIMU CII0CO0AMH;

UCIIOJIb30BaTh CBOMCTBA MOCIIEN0BATENBHOCTEN U IPOTPECCUM ISl pEIICHUS
peasIbHBIX 3aJ1au MPUKIIAJJHOTO XapaKTepa.

MHoxkecTBA U JIOTUKA:

ONICPUPOBATL NOHATUAMM: MHOKCCTBO, OII€Cpallvii Had MHOKCCTBAMM,; UCITI0JIb30BATb
TeOpeTHKO—MHO)KeCTBeHHBIfI arrapar JJist OrmMcanus pCaJibHbIX

NPOILECCOB M SIBJICHHWMA, NpU PEUICHUH 3a1ad U3 JAPYTUX Yy4eOHBIX MPEIMETOB;
OIIEPUPOBATH IIOHATUAMHU: ONPEAEIICHUE, TEOPEMa, CIIEICTBUE, 10KA3aTEIbCTBO.

17



K xoHiy obyuenus B 11 kjacce 0Oy4aronIuiics: MOJYYHUT CIEAYIOIINE PEIMETHBIC
pe3ynbpTarel: Yncsia ¥ BBIYMCICHHS:

ONEPUPOBATh TMOHATUSMU: HATYpPaJbHOE, IIEJ0€ YHMCIO0, MCIOJIb30BaTh MPU3HAKHU
JNEJTMMOCTH LEJIBIX YUCEII, PA3JIOKEHHUE YUCIIA HA MPOCTHIE MHOXKUTEIHN JIJIS1 PEILICHUS
3a7a4; ONEpUpPOBAThb MOHSATHEM: CTENEHb C PalHOHAIbHBIM

[I0Ka3aresieMm;

OTIEpUPOBATH MOHATUSAMHU: JIOTApU(M YUCIIA, NECATUYHBIC U HaTypabHbIC

sorapuMsl.

YpaBHeHUs U HEPABEHCTBA:

MPUMEHSTh CBOMCTBA CTENEHU JUJIsi MPeoOpa3oBaHUs BBIPAKECHHM, ONEPUPOBATH
MOHSATUSIMU: TIOKa3aTeJIbHOE YpPAaBHEHHWE W HEPABEHCTBO, peEIIaTh OCHOBHBIC THIIBI
MOKA3aTeIbHBIX YPABHEHUH W HEPABEHCTB; BBHITIONHATH MPEOOpPa30BaHUs BHIPAKEHUH,
COJIEpIKaIUX JIOTapu(MBbl, OTIEPUPOBATH
MOHATUSIMU: JIOTApU(MHUUECKOE YPaBHEHHE W HEPABEHCTBO, PEIIAThb OCHOBHBIC THIIBI
norapuMUYECKINX YpPAaBHCHHM W HEPABEHCTB; HAXOAUTh PEIICHHUS MPOCTEHIIIX
TPUTOHOMETPUYECKUX HEPABEHCTB; OINEPUPOBATh IOHATHUSMHU: CUCTEMA JIMHEWHBIX
YPaBHEHHU U €€ pEIICHUE,

HCIIOJIb30BaTh CHUCTEMY JIMHEWHBIX YpPaBHEHUW JUIsl PEIICHMS MPAKTUYECKUX 3ajay;

HaXOAUTh PEIICHUS TPOCTENUIINX CUCTEM U COBOKYITHOCTEHN palliOHaIbHBIX
YpaBHEHUN W HEPABEHCTB; MOJCIMPOBATH pPEANbHBIC CHUTyallMH Ha SI3bIKE anreOphl,
COCTaBJIATh BBIPAXKECHUS, YPAaBHEHUs, HEPABEHCTBA W CHUCTEMBI IO YCJIOBHUIO 33JauH,
UCCJIeI0BaTh MOCTPOEHHBIE MOJIENH C UCIIOJIb30BAaHUEM anmnapara aireopsl. ®yHKIUN U
rpagpuku:

OTIEpUPOBATH MOHATUAMH: TIEpUOaANYEcKas (GYHKITUS, TIPOMEKYTKH MOHOTOHHOCTH
(GYHKIIUHU, TOYKH SKCTpeMyMa (GYHKIIMU, HAauOOJIbIlIee U HAaUMEHbIee 3HaUeHUS QYHKIIUN
Ha MPOMEXKYTKE, UCIOIB30BaTh UX YIS UCCIeN0oBaHUs (YHKIIMH, 3aJJaHHOU Tpadukom;
OTIEpUPOBATH MOHATUAMHU: TPadUKH MOKA3aTEIbHOH, JIorapupMudeckon
U TPUTOHOMETPUUECKUX (PYHKIMN, M300pakaTh MX Ha KOOPJAWHATHOM IIJIOCKOCTU H
MCIIOJIB30BaTh ISl PEHICHUS YPaBHEHHUI U HEPABEHCTB; M300pa)kaTh Ha KOOPAMHATHOU
TJIOCKOCTU TPpaUKU JTUHEHHBIX YpPaBHEHHM
U HUCIOJb30BAaTh MX [JISl PEHICHUS CHUCTEMBbl JIMHEHMHBIX YpPaBHEHWIl; HCIIOIb30BATh

rpaduku GYHKIMHN I UCCIIEIOBAHUSI TIPOLIECCOB U 3aBUCUMOCTEHN

U3 Ipyrux y4eOHsIx qucuuiuivH. Hayamna
MaTeMaTH4YeCKOro aHaJIn3a:

OTIEpUPOBATh TOHATHSIMHU: HEMpepbIBHAS (QYHKIUS, TPOU3BOMHAA (PYHKIIUH,
MCIOJIb30BAaTh FEOMETPUUYECKUM U (PU3NYECKUI CMBICIT MPOU3BOAHOMN ISl pelICHUs
3a/ad4;
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HaXOJUTh IPOU3BOJHBIC JIEMEHTAPHBIX (DYHKIIUM, BBIYUCISATH IPOU3BOIHBIE

CYMMBbI, MpPOU3BEIECHUS, YacCTHOro (yHKIMIA; HCMONb30BaTh MPOU3BOAHYIO JUIS
uccie0BaHus (PyHKIIMM HA MOHOTOHHOCTh

U OKCTPEMYMBI, NPUMEHITh PE3YJAbTaTbl HCCIEAOBAHHMS K MOCTPOCHHUIO T'PAPHUKOB;
MCII0JIB30BATh ITPOU3BOIHYIO JUISl HAXOXKICHUS HAWTYUIIEro penieHus

B NPHUKIAJAHBIX, B TOM YHCJIE COLHAIBHO-3KOHOMHYECKHX, 3aJadax; ONEpPUpPOBaTh
HNOHATHUSAMU: NIEPBOOOpA3Has U UHTETPAJl, IOHUMATh FEOMETPUYECKUN

1 (pU3MUECKUil CMBICII MHTETpajia; HAXOAUTh EPBOOOpa3HbIE AIEMEHTAPHBIX (YHKIMM,
BBIUMCIIATh UHTErPaJl

no ¢opmyne Hrerorona—JleliOHuna; pemars NPUKIAAHBIE 3aJa4d, B TOM YHCIE
COLIMAJIBHO-DKOHOMUYECKOTO U

(bu3nUecKoro xapaxkrepa, CpecTBaMy MaTeMaTU4YECKOro aHaIn3a.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC

OcHOBHOE cofepKaHue

Haumenosanue pasaena  KoamduecTBo OCHOBHBIE BUbI I€SATEIBHOCTH
(Tembl) Kypca 4acoB oOyyYaromuxcs
MHOKeCTBa pallMOHAJIBHBIX U 14 MHOXeCTBO, OTIEpallii HaJ Hcnoabp30BaTh

JICHCTBUTEIBHBIX YNCEIL.
PanmonanbHble ypaBHEHUSA U
HEPABEHCTBA

MHOX€CTBaMu. JlnarpaMmel
DOiinepa—BenHna.

Panmonansabie yncna.
OOBIKHOBEHHBIE U JECATUYHBIE IPOOH,
MPOIIEHTHI, OECKOHEUHBIE
MEePUOUIECKUE TPOOH.
ApudmMernyeckue ornepanuu c
palMOHAIbHBIMU YUCIIAMH,
npeoOpa3oBaHUs YHUCIOBBIX
BbIpakeHui. [Ipumenenue npobeit u
MIPOIICHTOB JJIsSl PEIICHUS TPUKIIATHBIX
3a/1a4 U3 Pa3IMYHbIX OTpaciell 3HaHU!
U peajbHOM KU3HU.

JleCTBUTEIIBHBIC YHCIIA.
PanyonanbHble 1 MppallMOHAJIBHBIC
gucia. ApupMeTudecKue onepanuu C
JNEUCTBUTEIIbHBIMU YHCIIAMU.
[TpubnuxKEHHBIC BHIYUCIICHHUS,
paBUjia OKPYIJICHUS, TPUKHUIKA U

T€OPETUKOMHOKECTBEHHBIN
anmapar sl ONMCaHMs X012
pelIeHUs MaTeMaTH4eCKUX
3a/1a4, a TaKXKe peajibHbIX
IPOLIECCOB U SBJICHUH, MNpPH
pelIeHny 3a1a4 u3 Ipyrux
y4eOHBIX MMPEAMETOB.
OnepupoBarb NOHATUAMU:
palMOHAIILHOE YUCIIO, IEUCTBUTEILHOE
9HUCII0, OOBIKHOBEHHAS APOOB,
JeCATUYHAs APOOb, MPOIICHTHI.
Boinoansath apudgmeTndeckue
Omepalyu ¢ paluOHaIbHBIMU U
JNEHCTBUTENBHBIMU YUCIIAMU;
npUOIKEHHBIC BEIYUCIICHUS,
UCIIOJNIb3Ysl IPABUJIA OKPYTIICHMUS.
JesaTb NPUKUAKY U OLEHKY
pe3yNbTara BIYUCICHUMN.
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OLICHKA PE3yJIbTaTa BEIYMCICHUM.

OnepupoBarb NOHATHAMMU:
TOXJECTBO, YpaBHEHUE, HEPABEHCTRO;

ToxxJ1ecTBa U TOXKJIECTBEHHBIE
npeoOpa3oBaHusl. YpaBHEHUE, KOPEHb
ypaBHeHus. HepaBeHCTBO, pellieHne
HEpaBEHCTBA. MeTo/1 NHTEPBAJIOB.
Peurenre nensix u
JIpOOHOpAIMOHATBHBIX YPAaBHEHUH U
HEPABEHCTB

LEJI0€ U PAllMOHAJIbHOE YPABHEHHUE,
HEPABEHCTBO.

BbINoJHATH NPeodpa3oBaHUS 1ICJIbIX
u palMoOHaIbHBIX BBIPAYKCHUIA.
Pemiatb OCHOBHBIC THIIBI  IICJIBIX
HUppaluOHATBHBIX ypaBHEHU u
HEPABEHCTB.

IIpuMeHATH palliOHAIbHbIC
YpPaBHECHUS U HEPABECHCTBA IS
pELICHUS] MATEMAaTUYECKUX 3a7a4 U
3a/1a4 U3 Pa3IMYHbIX 00JacTel HAYKu U
peaIbHOM KU3HU

®yukiuu U rpadpuku. CTeneHb
C LEJBIM OKa3aTeseM

OyHKIMSA, CIOCOObI 3a1aHUs (yHKIIUH.
B3aumuo o6parubie pynkuun. ['padux
GyHKIUU.

OO6nacth onpeeneHust 1 MHOKECTBO
3HaueHni GyHkiuu. Hymu ¢yHkiumm.
[TpomexyTKH 3HAKOTIOCTOSIHCTBA.
YETHbIie 1 HEUETHBIC (PYHKITUU.

CreneHs ¢ LENIbIM MTOKa3aTeNeM.
CranpmaptHas  ¢Gopma 3amnucu

OnepupoBarb NOHATUAMEU: QYHKIIHS,
cnocoObI 3a71aHust GyHKIIMHU, B3AUMHO
oOpatHble (yHKIINH, 001aCcTh
OTIpe/IeTICHUS] © MHOKECTBO 3HAYCHHI
byakunu, rpaduk GyHKIUU; YETHOCTD
U HEYETHOCTh (DYHKUMHU, HYTH (YHKIIUH,
MPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

BbINOJHATH npeodpa3oBaHus

CTCIICHEH C IICJBIM ITOKa3aTelIeM.
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JICUCTBUTEIILHOI'O YHCIIA.
Hcnonp3oBanue noaxoasiei Gopmsbl
3aIMCH JECUCTBUTECIBHBIX YHCEN IS
pellIeHUs MPAKTUYECKUX 3a]1a4 U
MPEJCTABICHUS TaHHBIX.

Hcnonws3oBarh cTaHIapTHYIO GOpMY
3alIACU  JICHCTBUTEJILHOTO YHCIIA.
DopMyJIHPOBATH

U WJIIOCTPUPOBATH Tpaduuecku

CreneHHast QyHKIUS ¢ HATypaJIbHBIM U
eabIM mokasareineM. E€ cBoiicTBa n

rpadux

CBOMCTBA CTEIIEHHOU

byHKIHIH.
Bripaxkarb ¢popmynaMu 3aBUCUMOCTH
MEXKy BETUYMHAMH.

HUcnoab3oBars nu@poBbie pecypchl
U1 TOCTPOEHUS TpaduKoB PyHKIIUU
Y U3y4YE€HUS UX CBOMCTB

ApudmMeTnueckuil KOpeHb #—
O} CTEIICHU.
HppauuoHanbHble YpaBHEHUS
1 HEpAaBEHCTBA

18

Apudmernyeckuii KOpeHb

HaTypaJlbHOU CTENEHHU. J[eNCTBUS C
apu(pMeTHYeCKUMHU KOPHSIMU n—OU
CTEIICHU.

Pemienve uppanmoHagbHBIX YpaBHEHUI
Y HEPABEHCTB.

CaoiicTBa U rpauK KOpHS n-0i
CTETICHU

DopMyJIHPOBATh, 3aANIMCHIBATH
B CUMBOJIMYeCKOU popme u
WLIIOCTPUPOBATH IPUMEpPaMu
CBOMCTBA KOPHS 1-OU CTEIIEHH.

BoinoaHsTh TIpeoOpa3zoBaHus

MppalrOHAIbHBIX
BBIPAKCHU M. Pemarsb
OCHOBHBIE THIIbI

UPPALMOHATIBHBIX YpPaBHEHUN
Y HEPABEHCTB.
IIpumensaTs s peuieHust

Pa3JIMYHBbIX 33124 UppaAIMOHATHHBIC
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YpaBHEHHS U HEPABEHCTBA.
CrpouTh, UynTaTh rpaduK KOpHs 1-0i
CTEIEHHU.

Hcnonb3oBath Hu(ppoBbIe pecypebl
JUISL IOCTPOEHUS TpapuKOB (PyHKIIMIMA
Y U3YUYEHUS UX CBOWMCTB

@opMysbl TPUTOHOMETPUMU. 22 CuHycC, KOCHHYC U TAHT€HC YHCIIOBOTO | OnmepupoBaTb NOHATHIMHU: CUHYC,
Tpuronomerpuueckue aprymenTa. ApKCHHYC, apKKOCHHYC U KOCHHYC M TaHI'€HC IPOU3BOJIBHOIO
ypaBHEHHS APKTAHI€HC YMCIIOBOTO apryMEHTA. yIa.
Tpuronomerpruueckas OKpyKHOCTb,
HUcnonb3oBarsb 3anuch
ONpeIEIEHNE TPUTOHOMETPUUECKHUX
. IPOU3BOJIBHOTO yIVIa yepe3 0OpaTHbIe
(GYHKLMI YUCIIOBOTO apryMeHTa.
TPUTOHOMETpPUYECKUE (DYHKIHH.
OCHOBHBIE TPUTOHOMETPHUECKUE
BeinosHATh npeodpa3oBaHus
dhopmyiel. [IpeobpazoBanue .
. TPUTOHOMETPHUUYECKUX BBIPAKCHUI.
TPUTOHOMETPHUUYECKUX BBIPAKCHUIA.
Pemiars OCHOBHBIE THUIIBI
Perenne TpUroHOMETPUYECKUX .
. TPUTOHOMETPHUUYECKUX YPABHEHUM
YpaBHEHUI
[locnenoBareabHOCTH U 5 ITocaemoBaTeIbHOCTH, CITOCOOBI

IpOrpeccun

3aJIaHus [10CIIEN0BATEIBHOCTEM.
MOHOTOHHBIE TIOCJIEAOBATEIBHOCTH.
Apupmernueckas 1 reoMeTpuIecKas
nporpeccuu. beckoHeuHo yObIBaro1as
reomerpuueckas nmporpeccuss. Cymma
OECKOHEYHO yObIBarOIIEH
r€OMETPUYECKON IIPOTPECCUH.

OnepupoBaTb MOHATHSIMU:
MOCJICIOBATCIIbHOCTD,
apudmMeTnIecKas ¥ reoMeTprIecKast
MPOrpeccuu; OECKOHEYHO yOBIBAOIIIAS
reoMeTpruIecKasi Iporpeccusi, cymma
0ECKOHEYHO yOBIBaIOIICH
r€OMETPUUYECKOMN ITPOTPECCUH.
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@opMyIia CIOKHBIX TPOLIEHTOB.
Hcnonp30BaHue Iporpeccuu st
pelieHus peabHbIX 3a/1a4
MIPUKIIATHOTO Xapakrepa

3agaBarthb M0OCIIE0BATEILHOCTH
pPa3TUYHBIMU CIIOCOOAMM.
IIpumMeHATH POpMYJLy CJIOKHBIX
MPOIEHTOB VI pelleHus 3a1a4d
U3 peajbHOM MPAKTUKH

(C UCTIOJIB30BAHUEM KAJIBKYIISITOPA).

Hcnosb30oBaThL CBOMCTBA
MOCJIEIOBATEIIBHOCTEN U TPOTPeCCUid

JUISE  PEIIeHHs  peallbHbIX  3ajad
MIPUKIIAIHOTO XapaKTepa

[ToBTOpEeHME, 0000IICHUE, 3 OcCHOBHBIC TTOHATHS Kypca aJire0psl U TIpHMEHSITH OCHOBHBIC OHSTHS
cucreMarusanuns 3HaHUuHu Ha4dyaJl MaTCMaTU4YCCKOTO aHaJIn3a Kypca aﬂre6p},1 1 HayaJl
10 xnacca, o6001IeHIE U MaTeMaTHYCCKOI0 aHaau3a s
cUcTeMaTu3alns 3HAHUU pELICHUS 3a7]a4 U3 PEATbHOM )KU3HU U
JAPYTHX MIKOJIBHBIX JUCIUTUIAH
OBILIEE  KOJMYECTBO 68
YACOB I10 [TPOT'PAMME
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11 KITACC

OcHOBHOE cofiepKaHue

HanmenoBanue pasnena  [KomuuecTBo OcHOBHbIE BUJIbI JICATEIIBHOCTH
(Tembl) Kypca 4acoB o0y4Jarouuxcs
Crenens ¢ paluoOHaIbHBIM 12 Crenens ¢ paluoOHaIbHBIM DopMyJIHPOBaATh, 32AIIMCHIBATH

ITOKa3aTCJICM.

[TokazarenpHas GyHKUUA.
[loka3arenbHble ypaBHEHUS

Y HEPaBEHCTBA

noka3aresieM. CBONCTBA CTCIICHHU.
[IpeoOGpazoBaHuEe BBIpaKEHUM,
COZIEPIKAIINX PAIIMOHATIBHBIC
creneHu. [loka3aTenbHbIC ypaBHCHUS
1 HEPaBCHCTBA.

[TokazarenbHas QyHKIUs, €€ CBOMCTBA U

rpaduk

B CMMBOJIM4YecKoil popme u
WLJIICTPUPOBATH IPUMeEpPaMu
CBOMCTBA CTETICHHU.

IIpyMeHSATH CBOMCTBA CTETIEHU
JUIS TIpeo0pa30BaHus BbIPAKCHHI.
DopMyJIUPOBATH

1 WIJIIOCTPUPOBATh Irpa@uyecK
CBOICTBA MOKa3aTeIbHON (DYHKLUU.
Pemiats OCHOBHBIE THIIBI
[I0KA3aTEJIbHBIX YPABHEHHUUN U
HEPaBEHCTB.

Hcnosb3oBarh HugpoBbIe pecypehl
JUISL TIOCTPOEHUS rpadUKOB (PYHKITUHA
Y U3YYEHHUs UX CBOWCTB

Jlorapudmudeckas QyHKIIHS.
Jlorapudmudeckue
ypaBHEHHS M HEPABEHCTBA

12

Jlorapudwm uncna. JlecaTuanbie
U HaTypaJibHbIE JOrapu(pMBbI.
[IpeobpazoBanre BeIpAKEHUI,
COJIEPIKAIIUX JIOTapU(PMBI.
Jlorapudmuuecknue ypaBHEHUs
Y HEPABEHCTBA.

®opMyJIMPOBaATH, 3AIIUCHIBATH B
CHMBOJIMYECKOH (popme U
WTIOCTPUPOBATh NPUMEPaMu
cBOiicTBa Jiorapudma. BbINOJTHATH

npeoOpa3oBaHUs BBIPAKEHUMH,
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cofiepKanux JJorapuMel.
DopMyIHPOBATH

Jlorapudmudeckast GpyHKIus, €€
CBOICTBA U TpaduK

U WLTIOCTPUPOBATH rpaduyecKu

CBOMCTBA JIOTapUPMUIECKON PYHKIIHH.

Pemiarbe OCHOBHBIE THIIBI
aorapu(MUYECKUX YpaBHEHHUH U
HEPaBEHCTB.

Hcnouab3oBarh nngpoBbie pecypesl
JUIS IOCTPOEHUS TpapUKOB PyHKIIMIA
Y U3YYEHUS UX CBOWCTB.

3HAKOMUTBCH C HCTOPHEN Pa3BUTHUA
MaTeMaTUKu
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TpuroHomeTprudecKkue
GYHKIMHM ¥ UX TpaduKy.
Tpuronomerpuueckue
HEpaBEHCTBA

Tpuronomerpuyeckue QyHKIMH, UX
CBOICTBA U rpauKH.

IIpumepsl TPUTOHOMETPUYECKUX
HEPABEHCTB

OnepupoBaTb NOHATHEM
nepuoandeckas GyHkius. CTPpOUTb,
aHAJIM3UPOBATH, CPABHUBATH
rpaduKi TPUTOHOMETPUUYECKUX
¢yHkuii. PopMyJIMpoBaTh

U WTIOCTPUPOBATh rPauuecKu
CBOMCTBA
byHKIUH.
Pemiars nipocrenimme
TPUTOHOMETPUYECKUE HEPABEHCTBA.
Hcnouab3oBarb rpaguKH Ul pELICHUS
TPUTOHOMETPUUYECKUX HEPABEHCTB.

TPUTOHOMETPUUECKUX

Hcnoan3oBarh nu(ppoBbIe pecypebl
JUISl TOCTpOEeHUs rpaduKoB PyHKITUN
Y U3YYCHUS UX CBOMCTB

[IponsBonHas. [Ipumenenne
[IPOU3BOIHOMN

24

HenpepsiBable ¢pyHkumu. Metoa
UHTEPBAJIOB JUIsl PELICHUSI HEPABEHCTB.
[IpousBonHas PyHKIMH.
['eomerpuyeckuii u puznyeckuit
CMBICJI IPOU3BOAHOM.

IIpon3BOaHBIE IIEMEHTAPHBIX

OnepupoBarh MOHSATUSIMM:
HenpepbIBHAA (PYHKIMS; TPOU3BOIHAS
byHKIUH.

Hcnosb30BaTh reOMETPUYECKAN U
(u3HUeCKUil CMBICI TPOU3BOTHOMN

11 pemenus 3ana4. Haxoqurb
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¢byskiui. [IpousBogHas cymmbl,
MPOU3BEACHUS, YaCTHOTO (DYHKITUH.
[IprumeHenue mpou3BOAHOM K
MCCIIeIOBaHNIO0 (PYHKIMI Ha
MOHOTOHHOCTb U SKCTPEMYMBI.
Haxoxxnenue HanOoOJIbIIETO U
HAaWMEHBIIIETO 3HAYCHUS QYHKITUU
Ha OTpE3KE.

[IpuMeHeHne MpOU3BOAHON JIJIA
HaXO0XCHUS HAWIYYIIIETO PEIICHUS B
MPUKIAIHBIX 33/1a4ax, AJIs
ONpeIENICHUs] CKOPOCTH Ipouecca,
3aJIaHHOTO (OPMYJIOH M TpaduKOM

POU3BOJIHbIE
3NIEMEHTAPHBIX (QYHKIUI, BBIYMCIAATH
POU3BO/IHBIE CYyMMBbI, MPOU3BEACHHUS,
YaCTHOTO (PYHKLIUH.

Hcnonb30BaTh MPOU3BOIHYIO IS
uccienoBanus QyHKIUA Ha
MOHOTOHHOCTH B SKCTPEMYMBI,
NPUMEHATH Pe3yJIbTaThl
HCCJIeIOBAHUSA K TIOCTPOCHUIO
rpadukoB. [IpuMeHSITH TPOU3BOAHYIO
JUTSI HAXOXKICHHS HAMITYYIIIeTo
pEIICHHUS B IPUKJIATHBIX, B TOM YHUCIIC
COIMATBHO-PKOHOMUYECKHX, 3a]jauax.
3HAKOMHTBCSI ¢ HCTOPHEi Pa3BUTHS
MaTeMaTHIeCKOTO aHaIn3a

WHTerpai u ero npuMeHeHHUsI 9 [lepBooOpa3znas. Tabauna
OnepupoBarb TMOHSATUSIMM:
epBOOOPA3HBIX.
. nepBooOpaszHasi, uHTerpai. Haxogutb
WHTerpai, reoMeTpudecKuii u
. IEpBOOOPA3HBIC AIIEMEHTAPHBIX
(bu3HYeCKU CMBICI UHTETpaa. .
(GYHKIUMH; BBIYMCIATH HHTETPAT MO
Briuncnenue unterpana o gopmyse .
dopmysae Hprorona—JleiOnmumna.
Hrerotona—JleiiOnuna .
3HAKOMHUTBLCSI € HCTOPHE pa3BUTHA
MaTeMaTUyeCcKOro aHaiu3a
Cucrembl ypaBHEHUI 12 CucTeMbl JINHENHBIX YPAaBHEHUM.

OHCpHpOBaTb MNOHATUAMM: CUCTCEMA
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Pelrenne npuknaaHbIxX 3a1a4 C
MOMOILIBIO CUCTEMBI IMHEUHBIX
YPaBHCHUU.

CucreMbl ¥ COBOKYITHOCTH LETBIX,
palMOHAIIbHBIX, UPPALIMOHAIBHBIX,
MOKa3aTeIbHBIX, JIOrapu(PMUUIECKUX
YPAaBHEHHU U HEPABEHCTB.
Hcnons3oBanue rpadgukoB GyHKIUI
IUISL pELIEHUS] YPABHEHHUI U CUCTEM.
IIpuMeHeHne ypaBHEHHN, CUCTEM U
HEPABEHCTB K PEUICHUIO
MaTeMaTHYECKuX 3a4a4 1 3a7ad U3
pa3IuYHbIX 00JIACTEN HAyKHU U
peaabHOU KU3HU

JIMHEWHBIX YPABHEHUM U €€ PELICHUE.
Hcnoub30Barb CUCTEMY JIMHEHMHBIX
ypaBHEHUI VIS pELICHMS
IPAKTUYECKUX 3a]1a4.

HaxonuTh pemeHust npocTemmx
CHUCTEM M COBOKYITHOCTEN
palMOHAIBHBIX YPABHEHU U
HEPaBEHCTB.

Hcnoab3oBarh rpaduku GyHKIMA A5
peLICHUs] YPABHEHHUM.

MopenupoBarb peanbHbIE CHTYalUU
Ha A3BIKE  anreOpbl, COCTAaBIATh
BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA
U CHCTEMBI [0 YCJIOBUIO 3a/ayH,
HCCIEA0BATh MOCTPOCHHBIE MOJEIHU
C MCIOJIb30BaHUEM allapara ajreopsl

HatypanpHbie U 11eTbIC YnCa 6 HarypanpHbie u 1enmbie uyucia B OmepupoBATH MOHSATHSIMIU:
3a7a4ax U3 PEAIbHOM  KU3HMU.
HATYpaJbHOE YUCIIO, I[EJ0€ YUCIIO.
[Ipu3HaKky 1eTUMOCTH LEJIbIX YUCENT
Hcnoab30BaTh NpU3HAKA JETAMOCTH
IEJIBIX YHCEl, pa3JIOKEHUE YUCiIa Ha
MIPOCTHIE MHOXKUTEIH JIJIs1 PEIICHMUS
3aja4
[ToBTOpEeHue, 0600IIEHNE, 18 OCHOBHBIE TOHATHS Kypca anreopsl U

CHUCTEMAaTHU3alM 3HAHUKN

Ha4yaJl MaTCMaTH4YCCKOIo aHaJin3a,

Pemars npukjagHble 32124 U3
pa3IMYHBIX 00NacTel HAyKu U
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0000I1IEHNE U CUCTEMATU3ALU 3HAHUI

peaIbHOM KU3HU C TIOMOIIBIO
OCHOBHBIX TIOHSTHI Kypca anreOpsbl
Y Ha4yaJl MaTeMaTu4eCKoro aHajausa.
BbI0upaTh onTuMaIbHBIE CIIOCOOBI
BBIYKCJICHUM.

Hcnonb30BaTh A/ pelieHus 3a/1a4
YpaBHEHUSI, HEPABEHCTBA U CUCTEMBI
ypaBHEHHM, CBOMCTBA (DYHKITUH 1
rpadukoB

OBLIEE KOJIMYECTBO
YACOB I10 [TIPOI' PAMME

102
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PABOYAS ITPOT'PAMMA YYEBHOI'O IPEJIMETA, PASPABOTAHHASA
HA OCHOBE ®EJIEPAJIbBHOM PABOUYEN MPOT'PAMMBI YYEBHOI'O
KYPCA «I'EOMETPUS»

IHHOACHUTEJIBHAS 3AIIMCKA

BaxHocTh yueOHOro Kypca TE€OMETpUHM Ha YPOBHE CpPEIHEro OOIIEero
oOpa3zoBaHus OOyCIIOBJI€HA MPAKTUYECKOM 3HAYMMOCTBIO METAlpeIMETHBIX U
NPEIMETHBIX PE3ylbTaTOB OOy4YeHHsS TE€OMETPUU B HAMNpaBiICHUH JIMYHOCTHOIO
pazButusi oOywaromuxcsi, (popmupoBaHMs (PYHKUHOHAJIBHOM MaTeMaTu4yecKou
IPaMOTHOCTH, U3yY€HHs JAPYTUX y4eOHbIX NUCUMIUIMH. Pa3Buthe y oOydarommxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M IPOUCXOXKIECHUH TI€OMETPUYECKHUX
abCTpaKIMii, COOTHOIICHUH pPEAJTbHOTO M WACAIBHOIO, XapakTepe OTPaKeHUs
MaTEeMaTU4YeCKON HAyKOU SIBJICHUM U MTPOLECCOB PEAIBHOTO MUPA, MECTE TEOMETPUHN B
CUCTEME HayK U POJIM MATeMAaTH4YECKOTO MOJEIMPOBAHUS B HAYYHOM IO3HAHUU U B
MPaKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUST 0OyHAIOIINXCS, a
TaK)K€ KaueCTB MBILUICHUS, HEOOXOAUMBIX I aJaNTallid B COBPEMEHHOM OOIIIECTBE.

['eoMeTpus sBiIsIETCS OAHUM U3 0a30BBIX IPEIMETOB Ha YPOBHE CPETHETO OOIIETO
o0pa3oBaHUs, TaKk KaK 00ECHEeYMBAeT BO3MOKHOCTb M3YUYCHHUsS KakK JAUCLMILINH
€CTECTBEHHO-HAYyYHO! HAIIPABJIEHHOCTH, TAK U TYMAHUTAPHOM.

Jlornueckoe MblIIeHHE, (opMUpyeMoe TpH H3YYEHHH OO0ydaroluMUCs
HNOHATUMHBIX OCHOB T€OMETPHUH U ITOCTPOCHUM LIETIOYKU JIOTUYECKUX YTBEPKIACHUN B
XOJI€ peIIEHUsI TEOMETPUUECKUX 3a]1a4, YMEHUE BBIIBUTaTh U OMPOBEPIaTh T'MIIOTE3bI
HEITOCPEICTBEHHO UCITOJIB3YIOTCS MPH PELICHUH 3a7a4 €CTECTBEHHO-HAYYHOIO [IUKIIA,
B YACTHOCTH U3 Kypca (PU3UKHU.

YMeHnEe OpHEHTHPOBATHCS B IIPOCTPAHCTBE UI'PAET CYLIECTBEHHYIO POJIb BO BCEX
o0nacTsax JeATeNbHOCTH 4YenoBeka. OpHeHTalus 4YeloBEeKa BO BPEMEHM U
MPOCTPAHCTBE — HEOOXOAMMOE YCIIOBUE €T0 COIMATILHOTO OBITUS, (hOpMa OTPAKEHUS
OKPY’KaloLIEro MUpa, yCJIOBUE YCHEIIHOTO MO3HAHUS M aKTUBHOTO MpPeoOpa3oBaHUs
aeiictButenbHOCTH. OmnepupoBaHHE MPOCTPAHCTBEHHBIMU 00pazaMu OOBEIUHSET
pa3Hble BHJbl Y4eOHOM M TPYIOBOM JEATEIBHOCTH, SIBIAETCA OJHUM U3
Mpo(ecCHOHANbHO BAXKHBIX KAau€CTB, IO3TOMY aKTyajibHa 3aja4a (OPMHpPOBAHUS Y
o0y4Yarommxcsi MPOCTPAHCTBEHHOTO MBIIUICHUS KaK pPa3HOBUAHOCTH OOpPa3HOro
MBIIIJIEHUSI — CYLIECTBEHHOIO KOMIIOHEHTa B IIOATOTOBKE K IPAKTHYECKON
JESATENbHOCTH 110 MHOTUM HAINPABJICHUSIM.

Ilenb ocBOEHUS mporpaMmel yueOHOro Kypca «l'eomerpusi» Ha 0a30BOM ypOBHE
oOydeHus: — o01Ie00pa3oBaTeibHOE W OOIIEKYJIBTYPHOE Pa3BUTHE OOYyYarOIIUXCS
yepe3 o0ecrieueHue BO3MOKHOCTH MPUOOPETEHUS U UCTIONb30BAHUS CUCTEMAaTHUECKIX
reOMETPUYECKUX 3HAHUM M JEHCTBUM, ClIEeUU(UUHBIX T€OMETPUHU, BO3MOKHOCTH
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YCHENIHOIO MPOAOKEHHUS 00pa3oBaHUA MO CHEUUAIBbHOCTSAM, HE CBA3aHHBIM C
MPUKJIAHBIM HUCIIOJIb30BAHUEM T€OMETPHH.

[TpuopureTHbIMH 337]a4aMU OCBOCHHSI yueOHOTO Kypca «I eomeTpun» Ha 6a30BOM
ypoBHe B 10—11 knaccax siBisroTCS:

(dbopMupoBaHUE MPEICTABICHUS O TEOMETPUHU KaK YaCTU MUPOBOU KYJIBTYPHI U
OCO3HaHUE €€ B3aMMOCBS3H C OKPYKAIOIIUM MUPOM; (POPMHUPOBAHUE MPEACTABICHUS

O MHOTOTPaHHHKAX U TeJaX BpaIeHUs KaKk
O BaXHEWIINX MaTeMaTUYECKUX MOJENSIX, MO3BOJSIONIMX OINUCHIBATh U H3Yy4aTb
pa3HbIe SBICHUSI OKPYXAIolero Mupa; (HopmMupoBaHHE YMEHHsI pacro3HaBaTh Ha
yeprexax, MOJICNsAX U B peaIbHOM

MHUpE MHOTOTPaHHUKHU U TEJa BPAILLEHUs; OBJIAJICHUE METO/IaMU PEIICHMS 3a/1a4 Ha
NOCTPOEHHUS Ha U300PaKEHUAX
IIPOCTPAHCTBEHHBIX PUTYP;

dbopMupoBaHHE YMEHHSI  ONEPUPOBATH  OCHOBHBIMU  MOHSATHUSMHU 0
MHOTOTPAaHHMKAaX M TeJax BpaIlEHUs W WX OCHOBHBIMH CBOMCTBaMU; OBJIAJCHUE
aITOPUTMAMH PEIIEHUSI OCHOBHBIX THUIIOB 3a7a4, (POpPMHUPOBAHNE YMEHUS TPOBOIUTH
HECJIOKHBIE JOKa3aTeIbHbIE PACCYKICHUS B X0O/I€ PELIEHUS CTEPEOMETPUUECKUX 3a1a4
M 33J1a4 C MPAKTUYECKUM COJICPKAHUEM; PA3BUTHE UHTEIUIEKTYaIbHBIX U TBOPUYECKUX
CrocoOHOCTEN OO0ydYaronuXxcsi, MO3HABATEIbHON aKTUBHOCTH, HCCIEI0BATEIbCKUX
YMEHUH, KPUTHYHOCTH MBIIUICHUS; GOpMUpPOBaHUE (PYHKITMOHAIBHONW TPAMOTHOCTH,
pEJIEBAaHTHOW T'E€OMETPUU: YMEHHE paclo3HaBaTh MPOSBICHUS TI'E€OMETPUUYECKHUX
MOHSTHN, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYallUAX U MPH
U3yYEHUU JIpYIMX Y4YeOHbIX IPEIMETOB, MPOSIBICHUS  3aBUCUMOCTEM U
3aKOHOMEpHOCTeH, (opmMynHpoBaTh HUX Ha S3bIKE T[EOMETPUM M  CO3/1aBaTh
reOMETPUYECKUE MOJETH, MPUMEHATh OCBOCHHBIM T'€OMETpUYECKUN ammapar ajs
pElIeHHs] TMPAKTUKOOPUEHTHUPOBAHHBIX 3a/1a4, WHTEPIPETUPOBaTh W OLIEHUBATH
MOJIyYEHHBIE PE3YJIbTATHI.

OTauuuTeabHON 0COOEHHOCTHIO POrPaMMBI IO TEOMETPUH SIBIIETCS BKITIOUEHUE
B KypC CTEpEOMETPHM B Hauajie €ro M3y4eHHs 3ajJad, pellaeMblX Ha YpPOBHE
MHTYUTHBHOIO TMO3HAHUS, U ONpEeAEIEHHBIM 00pa3oM OpraHM30BaHHas padoTa Haj
HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTMUECKOTO U IPOCTPAHCTBEHHOT'O MBIIIICHUS,
CTHUMYIIUPYET NMPOTeKaHHEe MHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET K JajbHEHIIEMy
W3YYECHUIO IPEIMETA.

[Ipennouyrenue oTna&TCs HAVISAHO-KOHCTPYKTUBHOMY METOy OOY4YEHHS, TO €CTh
TEOpETUYECKHEe  3HAHWA  HMEIT B CBOEM  OCHOBE  YyBCTBEHHOCTH
MPEeIMETHONIPAKTUYECKOM JeSITeIbHOCTH. PasBurtue POCTPAHCTBEHHBIX
NpeACTaBIeHUd y OOydaroumxcsi B Kypce CTEpEeOMETPUU MPOBOIAUTCS 3a CUET
pelIeHus 3a7]a4 Ha CO3/IaHHue MPOCTPAHCTBEHHBIX 00Pa30B U 3aJ1a4 Ha ONIEPUPOBAHUE
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MPOCTPaHCTBEHHbIMU oOpa3zamu. Co3naHue oOpa3za TPOBOAMUTCS C OMOpPOM  Ha
HaIVISTHOCTh, @ ONEPUpPOBaHUE 00pa30M — B YCJIOBUAX OTBJICUEHHs OT HAIVISAHOCTH,
MBICJICHHOTO U3MEHEHHSI €0 UCXOIAHOIO COAEPIKAHMSL.

OCHOBHBIMH COZIEpXKaTeIbHBIMU JUHUAMH yueOHoro Kypca «l'eomerpus» B 10—
11 xnaccax sBisroTcs: «MHOrorpaHHUKN», «lIpsMbIe U TNIOCKOCTH B MPOCTPAHCTBEY,
«Tena Bpamenus», « BEKTOpbl 1 KOOpAUHATHI B IPOCTPAHCTBEY.

dopMuUpOBaHKE JOTUIECKUX YMEHUN pacIIpeeiIeTCsl He TOJIBKO IO COACPKATSIIbHBIM
JUHUSM, HO U T10 ToJlaM 00y4eHHsI Ha YPOBHE CPEIHETO 00IIero oopa3oBaHusl.

Conepxanue 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibraTaM
OCBOEHHMSI MPOrpaMMbl IO TE€OMETPUH, pacHpeleN€HHbIM MO rojaM oO0y4YeHus,
CTPYKTYPHPOBAHO TaKHM 00pa3oM, 4TOOBI OBIAICHUE T€OMETPUUYECCKUMHU TTOHITHIMU
U HaBbIKAMU OCYIIECTBISJIOCH MOCIEN0BATENbHO U MOCTYNAaTeNbHO, C COOMIOACHUEM
MPUHIMIA IPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHMSI BKJIIOYAIUCH B OOLIYIO CUCTEMY
re€OMETPUYECKUX TPECTABIECHUN 00yUaromuXcs, pacupsis U yroyonss e€, oopasys
MIPOYHBIC MHO)KECTBEHHBIC CBSI3H.

OOmiee 4YHMCIO YacoOB, PEKOMEHIOBAaHHBIX JMJIsi M3Y4YEHHsS Y4YEOHOro Kypca
«I'eomerpus» — 102 yaca: B 10 knacce — 68 yacoB (2 yaca B Hezento), B 11 kimacce — 34
yaca (1 gac B HeAemo).

COAEPKXAHUE OBYYEHUA

10 KUIACC Ilpsimbie H IVIOCKOCTH B IIPOCTPAHCTBE

OCHOBHBIE TTOHATHS CTEPEOMETPUH. TOUKa, TIpsiMasi, IIIOCKOCTh, MTPOCTPAHCTBO.
[TonsiTe 06 aKCMOMAaTHYECKOM MOCTPOCHUH CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH
U CJIEJCTBUS U3 HUX.

B3anmHOe pacnonoxxkeHue npsAMBIX B IIPOCTPAHCTBE: IEPECEKAIOLIUECs,
napaJijIeNIbHbIC H CKPEIUBAOLIUECS NTPsMBIE. [[apauiebHOCTh IPSAMBIX U INIOCKOCTEN
B NPOCTPAHCTBE: MAPAIUIENbHBIE NPSIMBIE B INPOCTPAHCTBE, NAPALICIBHOCTh TPEX
IPSAMBIX, [APaJUIEIBHOCTh NPSIMOM M INIOCKOCTH. YIIBI C COHAIPaBICHHBIMU
CTOpPOHAaMHM, YTOJl MKy MPSMBIMH B MPOCTpaHCcTBE. [lapanminenbHOCTh MIOCKOCTEM:
IapajulesibHble IUIOCKOCTH, CBOWCTBA IapajuIeNIbHBIX IUIOCKOcTer. IIpocrenmme
IPOCTPAHCTBEHHbIE (QUIypbl Ha IUIOCKOCTU: TETpasap, KyO, Hapajuieienunes,
MOCTPOECHUE CEYEHUM.

[leprieHIUKYISPHOCTh MPSIMOM M IUIOCKOCTH: MEPIECHANKYISPHBIE MPSMbIE B
IIPOCTPAHCTBE, NPSMBIE MMAPAJIIEIBHBIE U NEPIEHAUKYISIPHBIE K IUIOCKOCTH, ITPU3HAK
NEPIECHAUKYISIPHOCTH MPSIMOU U IIJIOCKOCTH, TEOPEMA O MPSIMOU NEPIEHIUKYISIPHON
IJIOCKOCTHU. YIIIbI B IPOCTPAHCTBE: YIOJ MEXAY NPSIMOM U INTIOCKOCTHIO, JBYTPAHHbBIN
yIoJ1, JINAHEVHBIM YIoJl ABYTPAHHOIO yruia. [lepnenauKyisp 1 HaKJIOHHBIE: PACCTOSHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM J10 TIIOCKOCTH, MPOEKIUs (PUryphl Ha
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IJIOCKOCTh. [lepneHuKyIsIpHOCTh MJIOCKOCTEN: MTPU3HAK NEPHEHAUKYISIPHOCTH JBYX
II0CKOCTEN. TeopeMa 0 TPEX NMepIeHAUKYISpax.

MHOrorpaHHUKHU

[loHATHE MHOTOTrpaHHHKA, OCHOBHBIE JIEMEHTHl MHOTOTPAHHMKA, BBIIYKJIBIE U
HEBBIIYKJIbIE MHOTOI'PDaHHUKH, pa3BEpTKa MHoOrorpaHHuka. [Ipusma: n-yrosbHas
pU3Ma, TpaHd U OCHOBAHMS MPU3MBI, MpsMas W HAKIOHHAs MPHU3MbI, OOKOBas U
IIOJIHAs IIOBEPXHOCTH ITpu3MBbl. [lapauienenunen, npsiMOyroJabHbIN apaJlIeIeuIe v
ero cpoucrBa. IIlupamuna: n-yronpHas nupamMuaa, TpaHd U OCHOBAaHUE MHUPAMUBL,
OOKOBasi U TMOJIHASI MOBEPXHOCTh MUPAMHJIbI, MPABUWIbHAS U yCeu€HHas MUpaMuia.
DOneMeHTbl TMpu3Mbl W nupaMuibl. lIpaBuUiIbHBIE MHOTOTPaHHUKHU: TOHSTHE
IIPAaBWJIBHOTO MHOTOTPAaHHMKA, NpPaBWJIbHAs NpU3Ma W MpaBWIbHAsA IHUPAMHJA,
IIpaBUJIbHAs TPEYTOJIbHAS IMpaMua U IPpaBUWIbHBINA TETpadap, KyO. [Ipeacrasinenue o
IpPaBUJIbHBIX MHOTOTPAHHUKAX: OKTA3Ap, AOAEKa3Ap U ukocayap. CedueHus npusmbl U
ITAPAMMUJIBL.

CummeTpuss B TPOCTPAHCTBE: CUMMETPUSl OTHOCUTEIBHO TOYKH, IPSAMOU,
IUIOCKOCTH. DJIEMEHTBI CUMMETPUHU B MUPAMMJIAX, NapaJIeNenune1ax, IpaBUIbHbIX
MHOTOTpaHHUKAaX.

Boruncnenue 31eMeHTOB MHOTOIPaHHUKOB: p&Opa, AuaroHanu, ymisl. [lnomans
OOKOBOIl MOBEPXHOCTHM M TMOJHOW MOBEPXHOCTU MPSAMON MPU3MBI, IUIOLIAIb
OCHOBaHHUM, TeopeMa 0 OOKOBOI MOBEPXHOCTU MpAMOM mpu3Msbl. [Inomans 60koBOH
IIOBEPXHOCTU M IIOBEPXHOCTHU IIPABUIIBHOW IIMPaMHUIbI, TeOpeMa O IUIOLIAIU
yceu€HHOU nupamuabl. [Tonstue 06 o0bEme. OOBEM UpamMuabl, TPUIMBI.

[lomoGubie Tena B mpocTpaHcTBe. COOTHOUIEHUS MEXAY IUIOMIAASMU
MOBEPXHOCTEN, 00hEMaMU TTOJJOOHBIX TETI.

11 KJIACC Teaa
BpallleHus!

[unuHapuyeckass MOBEPXHOCTh, 00pa3ylolye MUIUHIPUICCKON MOBEPXHOCTH,
OCh IMIWJIMHIPUYECKON TToBepXHOCTHU. [{ummHap: ocHOBaHUS M OOKOBasi MTOBEPXHOCTH,
oOpasytomiast ¥ 0Ch, IJIOIIAIb OOKOBOM U MOJTHOM MOBEPXHOCTH.

Konnueckasi moBEpXHOCTh, 0Opa3yroline KOHUYECKON IOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKON moBepXxHOCTH. KOoHyC: OCHOBaHME U BeplliMHA, 00pa3yronias u
OCh, TUTONIA/Ib OOKOBOM M TMOJHOM MOBEPXHOCTH. YCEUEHHBIN KOHYC: 00pa3yrolue u
BBICOTA, OCHOBaHMS U OOKOBAsi TOBEPXHOCTb.

Chepa m map: mHeHtp, paaudyc, OUAMETpP, IUIOMIAJb MOBEPXHOCTU CGEpHL.
B3aumnoe pacrnonoxenue chepbl U MIOCKOCTH, KacaTelibHas IUIOCKOCTh K cdepe,
IJI0Iab CEephl.
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N3o0paxkeHre Ten BpalleHus Ha TIIOCKOCTH. Pa3BEpTKa UIMHIpa U KOHYCA.

KomOuHanuu ten BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMUCAHHBIN
okoJo chepsl, cdepa, BMcaHHAST B MHOTOTPAHHUK, WU TEJIO BPAIIICHHUS.

[lonsatue 06 o0bEMe. OcHOBHBIE CBOMCTBA 00bEMOB Ten. Teopema 00 oOBbEME
MPSIMOYTOJIBHOTO TIapalijiesienuneia u clecTBUs u3 He€. O0bEM IUIMHApA, KOHYyCA.
O06bEM 1mapa u mwionaabk chepsl.

[TomoGubie Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXAY IUIOMIAASMU
MOBEPXHOCTEH, 00hEMaMU TTOJJOOHBIX TETI.

Ceuenust nuivHapa (MapajieabHO U NEPHEHIUKYISIPHO OCH), CEUYCHUSI KOHYyCa
(mapayuienbHOE OCHOBAHUIO U MPOXOJIAIIEE YEPE3 BEPIINHY ), CEUEHUS 1Iapa.
BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE

Bekrop Ha mnockoctd U B mpocTpaHcTBe. ClioKeHUE U BBIUUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4uciio. Pa3nokeHne BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopam. [IpaBuiio mapaienenumnena. Pemenue 3anaq, CBSI3aHHBIX C IPUMEHEHUEM
MpaBuUJI ICUCTBHM ¢ BEKTOpaMu. [IpsmMoyronpHas cucrema KOOpAUHAT B IPOCTPAHCTBE.
Koopaunate! Bekropa. [IpocTeiimme 3a1a4m B KOOpAUHATAX. YTOJ MEXIY BEKTOPaMHU.
CkansipHoe MNpOU3BEACHUE BEKTOPOB. BbhlunclieHHE YIIIOB MEXKIY MPSIMBIMH U
IJIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIM METOA MpPH PEIIEHUU TE€OMETPUUYECKHUX
3a1ay.

NPEAMETHBIE PE3VYJ/IBTATBI

K xoniy oOyuenuss B 10 kiacce o0Oyyaromuiicss TMOJIYYUT CIEAYIOIIHUE
MIPEAMETHBIE PE3YJbTAThI:

ONEPUPOBATH MOHATUSAMU: TOUKA, IPsIMas, MJIOCKOCTb;

MPUMEHSTh aKCUOMBI CTEPEOMETPHH U CJICJICTBUS U3 HUX MPU PEUICHUN

FeOMETPUUECKUX  3aJa4; ONEpPUPOBaTh  MOHATUSIMU:  MaApPaUIENbHOCTh U

NEPHEHIUKYISIPHOCTD MPSAMBIX U
MJIOCKOCTEH; KIIACCU(PUITUPOBATH B3aMMHOE PACIIOIOKEHUE MIPSIMBIX U TIOCKOCTEH B
MPOCTPAHCTBE;, OMEPUPOBATH MOHSATUSIMU: JBYTPAHHBIM yToJ, TpPaHU ABYTPAHHOIO
yrina, peObpo ABYrpaHHOTO yIIIa, JIMHEWHBIA YyToJl IBYyTPAHHOTO yIjla, TpagycHas Mepa
JIBYTPAHHOTIO yIJIa;

OMEPUPOBATH MOHSATUSMHU: MHOTOTPAaHHUK, BBINYKIbIM W HEBBITYKIIbIN
MHOTOTPAaHHUK,  3JEMEHThl ~ MHOTOTPAaHHMKA, TMPaBUJIbHBIA  MHOTOTPAHHUK;

pacrio3HaBaTh OCHOBHBIE BHUJIbl MHOTOIPaHHUKOB (ITMpaMu/ia, pu3ma,
MPSIMOYTOJIbHBIA ~ mapajuienienumnen, Ky0); KiaacCuUIIMPOBaTh MHOTOTPAaHHUKH,
BbIOMpass OCHOBaHUA Ui KjaccuuKauy  (BBIMYKJIbIE W HEBBIMYKIJIbIC
MHOTOTPaHHUKH, TPaBWIbHBIE MHOTOTPAHHUKH, TPSMble U HAKJIOHHBIE TPU3MBI,
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napajielenunenbl); ONEepUpOBaTh MOHATUAMM: CEKyIlas IUIOCKOCTb, CEYEHUE
MHOTOTPAHHUKOB; OOBSICHATH MPHUHIMIIBI MOCTPOCHUSI CEYCHHM, MCIOIb3YsS METO[
CJIEZIOB; CTPOUTH CEYEHHSI MHOTOI'PAaHHUKOB METOOM CJIE/I0B, BBIIOIHSATH (BBIHOCHBIE)
IJIOCKUE YEPTEKU U3 PUCYHKOB ITPOCTBIX 00BEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHU3Y;
pemiaTh 3aJa4d Ha HAXOXKIACHHME T€OMETPUYECKUX BEJIMYMH MO o0paslam Wiu
aNropuT™MaM, TMPUMEHSAS M3BECTHbIE aAHAJIUTHUYECKHE METOIbl TIpU PpEUICHUU
CTAaHAAPTHBIX MAaTE€MaTUYECKUX 3aJad Ha BBIYHMCIECHHUE PACCTOSHUNA MEXKIY JBYMS
TOYKaMH, OT TOYKHU 10 MPSAMOM, OT TOYKHU JI0 IUIOCKOCTH, MEKIY CKPELUBAIOLIMMHUCS
MPSAMBIMH; PEIIaTh 33Ja4M HAa HAXOXKJICHHE NeOMETPUYECKUX BEJIMYMH MO 00pa3lam
WIM QITOPUTMaM, NPHUMEHSS W3BECTHBIE AHAIMTHUYECKHUE METOABI IMPU PELIECHUU
CTaHJApPTHBIX  MaTeMaTWYeCKUX  3a7ad Ha  BBIYUCIEHHE  YIJIOB  MEXIYy
CKPELIMBAIOIIUMUCA MPSAMBIMU, MEXTY TIPSIMON U MJIOCKOCTHIO, MEXTY TUIOCKOCTSMH,
JBYI'PAHHBIX YIJIOB; BBIUUCIATH OObEMBI M IJIOIIAIM TTOBEPXHOCTEH MHOTOIPAaHHUKOB
(npusma,
nupaMujia) ¢ NpuMeHeHneM (opMys, BBIYUCIATE COOTHOUIEHUSI MEXKIY IIOLIaAsIMU
MOBEPXHOCTEN, 00bEMAMH TMOAOOHBIX MHOTOTPAaHHUKOB; ONEPUPOBATH MOHATHIMMU:
CUMMETpPUS B IPOCTPAHCTBE, LIEHTP, OCh U INIOCKOCTh
CUMMETpPUHU, LEHTP, OCb U IUIOCKOCTh CHMMETPUU (UTypbl; HW3BIEKAaTh,

peoOpazoBbIBaTh U UHTEPIPETUPOBATH HHPOPMALIHIO
O MIPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUTYpaxX, MPEACTABICHHYIO Ha YEPTEXKAX U
PHUCYHKaX; IPUMEHSATh T€OMETPUUECKUE (PaKThI JJIs1 PELLICHUSI CTEPEOMETPHUUECKUX
3ajad,
IPENOIaralolX HECKOJIBKO IaroB PELIeHUs], €CIU YCIOBUS IPUMEHEHUS 3a/1aHbl B
ABHOU (popme;

OPUMEHATh  NPOCTEUIIME  NPOrpaMMHBIE  CPEACTBA M DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI MPU PEILICHUN CTEPEOMETPUUECKUX 3a/1a4; IPUBOJIUTH

IPUMEPHI MaTEMATUYECKUX 3aKOHOMEPHOCTEN B PUPOLE U KU3HH,
pacno3HaBaTh NPOSBICHUE 3aKOHOB TEOMETPUU B HCKYCCTBE; IPUMEHATh [TOJIyYEHHbBIE
3HaHUS Ha MPAKTUKE: aHAIU3UPOBATh PEAIbHbIE CUTYallUd U MPUMEHSATh U3YyUCHHbIE
MOHATUS B MPOLECCE TMOUCKA PEIIEeHUs MAaTeMaTU4eCcKd CPOPMYIUPOBAHHON
po0JieMbl, MOAETUPOBATh pealbHbIE CUTYallMH HA SI3bIKE T€OMETPHH, MCCIEA0BaThH
IIOCTPOEHHBIE MOJEIN C HCIIOJIb30BAHUEM T'€OMETPUUYECKUX IOHATHH U TEOopeM,
anmnapara ajareOpbl, pelarb MPaKTUYECKHE 3aJaud, CBSI3aHHBIE C HaXOXKICHHEM
reOMETPUYECKUX BEIUYHH.

K xoHiy o0ydenus B 11 kiacce o0yJaromuicst HayqIUuTCS:
ONEepUPOBAaTh TOHATHAMHU: LUJIUHAPUYECKAas MOBEPXHOCTb, 0Opasyroliue
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IAIMHAPAYECKON TMOBEPXHOCTH, ITUIMHAP, KOHUYECKasl MMOBEPXHOCTh, 00pasyronme
KOHHYECKOW TMOBEPXHOCTH, KOHYC, c(hepruyeckas MOBEPXHOCTh; PACIlO3HABATh Tela
BpaleHus (IWIMHAP, KOHYC, cdepa U 1map); oOBACHITh CIOCOOBI MOJTYYECHHS Tl
BpaICHUS;

KJIacCU(UITMPOBATH B3aUMHOE PACIIONIOKEHHE C(PEephI U TIIOCKOCTH;, OTICPUPOBATH
MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHHME CETMEHTAa, BBHICOTA CETMEHTA, IIapOBOM
CJIOM, OCHOBAaHHME IIIAPOBOTO CJIOS, BBICOTA IIIAPOBOTO CJIOS, IAPOBOM CEKTOD;
BBIYHCIIATh OOBEMBI M TUIOIIAIA TIOBEPXHOCTEH TEJ BPAIICHUS, TEOMETPUICCKHIX
TeJ ¢ IpUMEHEHUEM (POpMYIT; ONepHpOBaTh MOHATHUSIMH: MHOTOTPAHHUK, BITMCAHHBIN

B chepy U ONMCAHHBIN
okosio cepsl, cepa, BIUCaHHAST B MHOTOTPAHHUK WJIM TEJIO BPAIICHUS; BBIYUCIIATH

COOTHOIICHUS MEXy TUIOIIAIIMU TIOBEPXHOCTEH 1 00bEMaMuU
ITOJJOOHBIX TEJI,

n300pakaTh U3ydaeMbie (GUTYPBI OT PYKH U C TIPUMEHEHUEM IPOCTHIX
YePTEKHBIX HHCTPYMEHTOB; BBITIOJIHATH (BRIHOCHBIC) IJIOCKUE YEPTEKHU U3 PUCYHKOB

IIPOCTHIX 0OBEMHBIX
¢buryp: BUI CBEpXy, COOKY, CHU3Y, CTPOUTH CEUCHHUS TEJI BPaAI[CHUS;

U3BIICKAaTh,  WHTEPIPETUPOBATH W MPeoOpa3OBHIBATH nH()OpMAIIIIO
O TIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYpax, MPEICTABICHHYIO Ha YepTekKax H
PHUCYHKaX; OMEPUPOBATH IOHITHEM BEKTOP B MPOCTPAHCTRBE;

BBITIOJTHATH JCHCTBUS CJI0OKEHUS BEKTOPOB, BEIYMTAHUS BEKTOPOB U YMHOKEHUS
BEKTOpa Ha YHCII0, OOBSICHATH, KAKUMHU CBOMCTBAMHU OHHU 00J1a/1af0T; TPUMEHSTh

MIPaBHJIO MapaIIeIICIIUIIeNIa;

OTepUPOBaTh TOHITHAMU: JEKaPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOD,
MOJTyJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXIy BEKTOPAMH,
CKaJsipHOE TPOU3BENICHNE BEKTOPOB, KOJUIMHEAPHBIE W KOMILIAHAPHBIC BEKTOPHI,
HaXOAWTh CYMMY BEKTOPOB M TIPOM3BEICHHE BEKTOpa HA YHCIIO, YOI MEXIY
BEKTOpaMH, CKaJIIpHOE TMPOM3BEJACHUE, pPaCKIaAbIBaTh BEKTOp IO  JIBYM
HEKOJUTMHEAPHBIM BEKTOPAM; 3a/1aBaTh INIOCKOCTh YPABHEHHUEM B JICKAPTOBOM CHCTEME
KOOPJIMHAT; MPUMEHITh FeOMeTpUYeCKre (DAKTBI I PEIICHUS CTEPEOMETPUICCKUX
3ajad,

MIPEATOIATalOMUX HECKOJIBKO IIIar0OB PEIIECHUS, €CTU YCIOBUS TPUMEHEHHUS 3aIaHbl B
SABHOUM (opMe; pemarb MNPOCTEUIINE TEOMETPUYECKHUE 3aJayd Ha MPUMEHEHHE
BEKTOPHO-

KOOPJMHATHOTO METOJa; pemarh 3aJa4d Ha JO0Ka3aTelIbCTBO MaTeMaTHYECKUX
OTHOIICHUI 1 HAXOXICHUE TEOMETPUICCKHUX BEIMYHH IO 00pa3IaM WIH aJroOpUTMaM,
MIPUMEHSIST U3BECTHBIE METO/IbI TIPU PEUICHUU CTAHJAPTHHIX MAaTeMaTUYECKHUX 3a/1ad;
MIPUMEHSTH MPOCTEHIITNE TPOTrPAMMHBIC CPEJCTBA U 3JICKTPOHHOKOMMYHHKAITMOHHBIC
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CUCTEMBl TPH PEUICHUU CTEPEOMETPUUECKUX 3aJad; MPUBOAUTH MPUMEPHI
MAaTeMaTUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U KU3HU,

pacrno3HaBaTh MPOSIBJICHUE 3aKOHOB N'€OMETPUU B UCKYCCTBE; TPUMEHSTH ITOJTyUEHHbIE
3HaHUS Ha MPAKTUKE: aHAJIU3UPOBATh PEAbHBIE CUTYallUH U MPUMEHSATHh U3yUYCHHbIC
MOHATHUSI B TIPOILIECCE TMOUCKA PEHICHUS MaTeMaTU4YeCKu CPOpMYIHUPOBAHHOM
poOJIEMbl, MOJICIMPOBATh PEATbHBIC CUTYAIlMH Ha SI3bIKE T€OMETPHH, MCCIIEI0BATh
MOCTPOCHHBIE MOJIEIM C MCIIOJIb30BAHUEM T'€OMETPUUYECKUX TMOHSATHM U TEOpEM,
anmapara ajureOpbl, peuiarh MPAKTUYECKUE 3a7ayd, CBSI3aHHBIE C HAXOXKJICHHEM
F€OMETPUUYECKUX BEITUYMH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HaumenoBanue pasaciia KomnuectBo OcHosnoe CONCPIKAHNC OCHOBHBIE BUJBI IEATEILHOCTHA
(Temnl) Kypca 9acoB o0yJaromuxcst
Bsenenue B CTEpPECOMETPHUIO 10 OCHOBHBIE TOHATHS CTEPECOMETPUH: AKTyaﬂmnpOBaTb (paKTLI U METOJIbI

TOYKa, TIpsiMasi, TNIOCKOCTD,
npoctpancTBo. [IpaBuina nzo0pakeHus
Ha PUCYHKaX: U300paxKeHUs
TUIOCKOCTEHN, TapaJJIEIbHBIX TPSIMBIX
(OTpe3KOB), CepeaUHBI OTPE3KA.
[TonaTus: nepecekaromuecs
TUIOCKOCTH, TIEPECEKAIOIINECS TpsiMast
Y TUTOCKOCT.

3HaKOMCTBO C MHOTOTpaHHUKaMH,
M300pak€HNE MHOTOIPaHHUKOB Ha
PHUCYHKaX, Ha TPOSKIIMOHHBIX
yeprexxax. HauanbHble cBeieHUS O
Ky0Oe U mupamuzie, ux pa3BEPTKU U
mMozenu. CedeHns MHOTOrPaHHUKOB.
[TonsiTue 00 akCMOMaTHYECKOM
MOCTPOEHUH CTEPEOMETPUN: AKCHOMBI
CTEpEOMETPHUH U CIEJICTBUS U3 HUX

TUTAHUMETPHH, PEIICBAHTHBIC TEME.
IMoayuars npeacTaBiacHUs O
POCTPAHCTBEHHBIX (hUTYpax,
pa3dupaTh npocTeuiue npaBusia
U300pakeHus dTUX QUTryp.
HN300paxkarh NpsMyo U IMJIOCKOCTh Ha
PHUCYHKE.

Pacno3HaBaTh MHOTOTPaHHHKH,
nUpaMuay, KyO, Ha3bIBaThb HX
AIIEMEHTHI.

JlenaThb pUCYHOK Ky0a, MTUpaMUIbI,
HAXOJUTh ONIMOKKM B HEBEPHBIX
M300paKEHUSX.

3HAKOMHUTBCS C CCUCHUSIMH, C
METOJIOM CJICJOB; MCIIOJIb30BaTh
JUJI IOCTPOEHUS CEUCHUSI METO/T
CJIEOB, KPATKO 3alAChIBATh 1IAaru
MOCTPOCHUS CCUCHMUSI.
Pacno3HaBaThb BUJ CEUCHUS
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Y OTHOIICHH, B KOTOPBIX CEUCHHE
JenuT pedpa Ky0a, HaXOAUTh TUIOIA b
CEUCHHS.

Hcnoab3oBath nogodue npu
pEIICHUH 3a7a4 Ha TIOCTPOCHUE
CCUYCHHUI.

3HAKOMMTBCS C AaKCHOMATHYECKUM
MOCTPOCHHUEM CTEPEOMETPUH, C
AKCHOMaMH CTEPEOMETPHUH U
CIICJICTBUSIMHU M3 HUX.
NarocTpupoBaTb akCUOMBI
PUCYHKaMH U IPUMEpPAMH U3
OKpY>KaroIeit 00CTaHOBKH

[IpsiMbI€ U IIJIOCKOCTH B
IPOCTPAHCTBE.

[lapannenbHOCTh MPSAMBIX
U IJIOCKOCTEN

12

B3auMHoe pacronoxeHue MpsMbIX
B IMPOCTPAHCTBE: MEePECEKAIOIUecs,
napajielbHbIe U CKPEIIUBAIOITUECS
psiIMBIE.

[TapaienbHOCTh OPSIMBIX U
IJTIOCKOCTEH B POCTPAHCTRBE:
napajiyieIbHbIE NPSIMBIC B
MIPOCTPAHCTBE; NAPAIIIEILHOCTh TPEX
MIPSMBIX; TapaICIbHOCTh IPSIMOUN U
TIOCKOCTH. YTIIBI C
COHAIIPaBJICHHBIMU CTOPOHAMU; YTOJI

AKTYyaJau3upoBathb (GakTbl 1 METOABI
IJJAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOJUTH AHAJIOTUU.

IMepeuncasiTh BO3MOXKHBIE CITOCOOBI
PaCTONIOKEHUS IBYX MPSIMBIX B
MIPOCTPAHCTBE, WJLUTFOCTPUPOBATH UX
Ha nmpuMepax. JlaBaTs onpeneneHue
CKPEIIMBAIOITUXCS MPSMBIX,
dbopmynupoBaTh MpU3HAK
CKPEIIUBAIONITUXCS MPSMBIX H
NPUMEHSTD €0 MPU PEIICHUH
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MEKy IPSIMBIMU B IIPOCTPAHCTBE.

[TapajuteIbHOCTD MIIOCKOCTEM:
napajijieJIbHbIEC MIOCKOCTH; CBOMCTBA
NapajuIeNIbHbIX MJIOCKOCTEN.
[Ipocreimre npoCTpaHCTBEHHBIE
(buUryphl Ha MIIOCKOCTH: TETPAdIP, KyO,
napajuieNIeUIEN; TOCTPOCHUE
CEYEHUM

3azad.
Pacno3HaBarb npusmy, Ha3bIBaTh €€
JJIEMEHTHI.

Crpoutb ceueHus Npu3sMbl Ha
TOTOBBIX YEPTEKAX.

IlepeuncasiTe BOBMOXKHBIE CITOCOOBI
B3aMMHOIO PACIIOJIOKEHUS MPAMON
Y IJIOCKOCTH B MPOCTPAHCTBE,
MIPUBOJUTH COOTBETCTBYIOIINE
IIPUMEPBI U3 PEAIIBHOMN KU3HU.
JaBartb onpeneiienue
MapaJyICIbHOCTH MPSIMON U
IIJIOCKOCTH.

DopMyJIUPOBATH MMPU3HAK
MapaJyIeIbHOCTHU MPSIMOU U
IJIOCKOCTH, YTBEPKAECHHUE O MPAMOU
MEPECEUEHUSI IBYX TUIOCKOCTEM,
MIPOXOJSIINX YEPE3 MapalieIbHbIE
MPSIMBIE.

Pemars npakTryeckue 3a1a4d Ha
MMOCTPOCHUE CEUEHUM
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MHOTOTPaHHUKA.
OO0BbSICHATD Cllydyad B3aUMHOTO

PAaCIIOIOKCHUA ITJIOCKO CTEH.

I[aBaTb onpeae/JaeHue mmapaajiCibHbBIX

IJIOCKOCTEN; PUBOAUTH IPUMEPBI

W3 PEATbHOU )KU3HU U OKPYKAIOIIEH
00CTaHOBKH, MILTIOCTPUPYIOIIHE
NapajuieIbHOCTh TIOCKOCTEM.
HUcnonb30BaTh Npru3HaK
MapajiyIeTIbHOCTHU JIBYX IIJIOCKOCTEM,
CBOMCTBA MMapaJUIECIIbHBIX

IJIOCKOCTEN TMPU PEIICHUU 3a7a4 Ha
noctpoeHue. O0bICHATD, YTO
Ha3bIBACTCS MapaJiIeIbHbIM
MIPOEKTUPOBAHUEM U KaK
BBITIOJIHAECTCS POEKTUPOBAHUE
¢uryp Ha mockocts. M300paxkarb
B [apaJUIEIbHON NPOECKIUU
Pa3JIMYHBIE TEOMETPUUECKHE
burypsi.

MoaeaupoBarb peaibHbIE CUTYAllUH
Ha S3bIKE TE€OMETPHUU, HCCIENOBaTh
MOCTPOEHHBIE MOAEHN
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C UCMOJIb30BAHUEM I€OMETPUUECKUX
MOHATHIA.

Hcnonb30BaTh Npy pelICHUHN 331a4
Ha IMOCTPOEHUE CEUECHUN MOHSATHE
MapajiyIeIbHOCTH, ITPU3HAKHU U
CBOMCTBA NapaJUIEIbHbBIX MPSIMbIX
Ha IUIOCKOCTH

[lepneHANKYASTPHOCTD
MPSMBIX U INIOCKOCTEN

12

[lepnieHAUKYIAPHOCTH IPSAMOU U
MJIOCKOCTH: MEPIEHIUKYIISIPHBIE
IIPSIMBIE B IIPOCTPAHCTBE, IPSIMbIE
NapajijIeIbHbIE U NIEPIICHINKYJISIPHBIC
K IUIOCKOCTH, IPU3HAK
MEPICHAUKYIISIPHOCTH NPSIMOU U
IJIOCKOCTH, TEOPEMA O MPAMOMN
MEPIIEHANKYISIPHOM TIOCKOCTH
[lepnieHAUKYISIp ¥ HAKJIOHHBIE:

PaCCTOAHHUC OT TOYKH O INIOCKOCTH,
pacCTOAHUC OT HpﬂMOfI J0 IINIOCKOCTH

AKTyaJIu3upoBaThb GHakThl 1 METOBI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
IIPOBOJIUTH AHAJIOTUU.

OO0BbsACHATH, KAKOM YTOJI Ha3bIBAETCSA
YIJIOM MEXKY IEPECEKAFIUMMUCS
MPSMBIMH, CKPEIIMBAIOILIUMUCS
MPSMBIMU B IpOCTpaHCcTBE. {aBaTh
omnpeaeieHle MePHeHIUKYISPHBIX
MPSIMBIX U MIPSIMOM,
MEPIEHINKYIISIPHOM K TIJIOCKOCTH.
HaxoauTthb yIiibl MEXIy
CKPEIIMBAIOITUMHUCS PSIMBIMU B Ky0Oe 1
MpaMuU/Ie.

IIpuBoaAMTH NpUMeEPHI U3

pEAIIbHOM KU3HU U OKPYKAOLIEH
00CTaHOBKH, WJITIOCTPUPYIOIINE
MEPHEHIUKYISIPHOCTh IPSIMBIX B
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MIPOCTPAHCTBE
Y MIEPIEHAUKYISIPHOCTD MIPSMOU K
MJIOCKOCTH.

DopMyIHPOBATH PU3HAK
NEPIEHIUKYISIPHOCTH NMPSAMOM U
IUIOCKOCTH, IPUMEHSATH €r0 Ha
MpaKkTUKE: OOBACHSIThH
NepPHeHANKYISIPHOCTh pedpa Kyda u
JIMaroHalld ero rpaHu, KOTopas ero

HE COAEPKUT, HAXOIUTD JUIUHY
JTUaroHaidu Ky0a. BeI4MciIaTh BBICOTY
IIPABUJILHOM TPEYIOJIbHOU U
IIPaBUJIBHOW YETHIPEXYTOJIBHOU
nMpaMu/I 1o JyIuHaM peoep.

Pemarp 3a1aun Ha BBIYKMCIICHMUS,
CBSI3aHHBIE C NEPIIEHAUKYIAPHOCTHIO
IPSIMOM U IJIOCKOCTH, C
VCIIOJIb30BAHUEM IIPU PELLICHUU
IUTAHUMETPUYECKUX (PAKTOB U
METOZOB.

OO0BbSICHATD, YTO HA3BIBAIOT
MEPIEHIUKYIISIPOM U HAKJIOHHOW U3
TOUYKH K IJIOCKOCTH; MPOCKITNEeH
HAKJIOHHOHM Ha MI0CKOCTh. OOBACHATD,
YTO HA3bIBAETCS PACCTOSIHUEM: OT
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TOYKH /10 TUIOCKOCTH; MEXIY
napaJyIebHbIMU IJIOCKOCTSIMH; MEXITY
IPSMOM Y ITapajuIeNIbHON e
IUIOCKOCTBIO; MEXKTY
CKPEILMBAIOLIUMUCS MPSIMbBIMHU.
HaxomuTh 3TH paccTosHUSA B MPOCTHIX
ciyyasix B KyOe, mupamuie, mpusme.
MoaeaupoBaTth peajabHble CUTYaLUH
Ha SI3bIKE TEOMETPUH, UCCIIE0BATh
IOCTPOEHHBIE MOAEIIH C

MCTIOJIb30BAHUEM F€OMETPHUUECKUX
OHATHIA.

Hcnonb30BaTh Npu pELICHUH 3a7a4 Ha
MIOCTPOEHUE CEUECHUI TEOpEMY
[Tudaropa, cBoiicTBa MPSMOYTOJIBHBIX
TPEYTrOJIbHUKOB

NawiiSi MCKIY MMPAMBIMHA U
ITJIOCKOCTAMU

10

VYIIbl B IPOCTPAHCTBE: YIOJl MEXKIY
MPSIMOM U TIOCKOCTBIO; JBYTPAHHBIN
YIOJI, JMHEWHBIN yTOJ IBYTPAHHOTO
yria.

[lepnieH AUKYISPHOCTD IJIOCKOCTEM:
MIPU3HAK NEPIECHAUKYISIPHOCTH JIBYX
IockocTer. Teopema o TpEx
MEPIEHINKYIsIpax

AKTYyaJau3upoBathb GakThl 1 METObI
IJIAHUMETPHH, PEJIEBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTHUHU.

JlaBaTh onpenesieHue yria MExXIy
IIPSIMOU U IIJIOCKOCTBIO,
bopMyIMpOBaTh TEOPEMY O TPEX
NEPHEHAUKYISIPAX U OOpaTHYIO K HEMl.
HaxoauTh yros Mexay npsiMmou u
IUIOCKOCTBIO B MHOTOTPaHHUKE,

paccTossHUE OT TOYKH J0 NPSIMOW Ha
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TIOCKOCTH, UCTIOJIB3YSl TEOPEMY O
Tp€X nepneHauKymsapax. [Ilposoaute
Ha YepTeKe MEPHEHIUKYIISAP: U3 TOUKU
Ha MPSIMYI0; U3 TOYKHU Ha IIOCKOCT.
JaBarb onpeneneHue IByrpaHHOIO
yrIia v ero 3J1eMeHTOB. OOBSICHATH
PABEHCTBO BCEX JIMHEUHBIX YIIIOB
JIBYTPaHHOTIO yIJa.

Haxonuthb Ha yepTeke IByrpaHHbIN
yroJj npu pedpe mupamMu/ibl, IPU3MBI,
napaiesenunesa.

JlaBaTh omnpeeeHue yria Mexy
IJIOCKOCTSIMU. /laBaTh

omnpenesieHue u GpopmyJupoBaTh
NMPU3HAK B3aUMHO
NEPHEHIUKYISIPHBIX TIJI0OCKOCTEH.
HaxoauTh yIibl MEXAy IIIOCKOCTIMU
B KyO€ U nupamufe.

HNcnonb30BaTh Mpu pellieHUH 3a1a4
OCHOBHBIE TEOPEMBI U METOIBI
IJIAHUMETPHUH.

MoneanpoBarh peajibHbI€ CUTYaIIMU
Ha SI3bIKE T€OMETPUH, HMCCJIE0BATH
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MOCTPOECHHBIE MOJEIHN
C UCIIOJIb30BAHUEM F€OMETPUUECKUX
MOHATHH.

Hcnmosb30BaTh Ipu pELICHUH 33124
Ha IIOCTPOEHUE CEUECHUU
COOTHOLIEHUS B IIPSIMOYTOJILHOM
TPEYTOJIbHUKE

MHOTOrpaHHUKH

11

[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHbBIE
AIIEMEHTHI MHOTOTPAHHUKA,
BBITTYKJIbIC U HEBBITTYKJIbIC
MHOTOTPAaHHUKH; pa3BEPTKA
MHOTOTpaHHHUKA.

[Ipu3ma: n-yronapHas npusma; rpaHu

AKTyaJau3upoBatb HakThl U METObI
IJIJAHUMETPUM, PEJICBAaHTHBIE TEME,
NpoBOIMTL  aHajorud. JlaBarb
onpeaeJeHne

napauiCICIiuIicaia, pacnmodiaBarb €ro
BHUAbBI 1 U3Y4Y4aTb CBOMCTBA.

Y OCHOBaHHUSI IPU3MBI; IIpsIMast U
HAKJIOHHAs! IPU3MBI; OOKOBas U
IIOJIHAS IIOBEPXHOCTH MPU3MBI.
[Tapayutenienune 1, IpSAMOYTOJIbHBIN
IapajuIeJIeIMIEN U €TO CBOMCTBA.
[Iupamua: n-yroapHast MUPAMUIA,
rpaHyd U OCHOBAHUE MTUPAMUJIBI;
OOKOBast ¥ MOJTHASI [IOBEPXHOCTh
NMpaMHU/JIbl; TPAaBUIIbHAS U

yCeuEHHas MupaMu/a.

JdaBarb onpeneneHue nupaMusl,
pacno3HaBaThb BUJIbI IUPAMU/I,
(¢opmyanpoBarh cBolicTBa pEdep,
I'PaHEl U BBICOTHI IPABUIIBHOMN
MAPAMUJIBI.

HaxoauThb mIomnaas moJIHOU U
OOKOBOM MOBEPXHOCTU MUPAMHUIBI.
JlaBaTb onpenesieHue yCEUEHHOU

IMUpaMuibl, HA3bIBATb €€ DJICMCHTHI.
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DIEeMEHTBI IPU3MbI U TUPAMUJBI.
[IpaBuJIbHBIE MHOTOTPAHHUKU:
MOHSTHE NMPABUILHOTO
MHOTOIPaHHUKA; IpaBUJIbHAA MpU3Ma
Y TIpaBWJIbHAS MTUPAMKJIA; IPABUIIbHAS
TpeyroiabHasi TupamMuaa u
PaBUIBHBINA TETpa’Ip; KyO.
[Ipencrasnenue o MpaBUIbHBIX
MHOTOTPAHHUKAX: OKTaIP, TOIEKAIP
U MKOCadIp.

CummeTpus B IPOCTPAHCTBE:
CUMMETPUSI OTHOCUTEIBHO TOUYKH,
PSIMOM, TIJIOCKOCTH. DJIEMEHTBI
CUMMETPHUH B MIUPAMHUJIAX,
napasuiesienuneaax, NpaBUIbHbIX
MHOTOI'paHHUKAX.

DopMyJIHPOBATH TEOPEMY O
TIonaau OOKOBOM MOBEPXHOCTU
NIPaBWJIBHOW YCEYEHHON NTUPAMHU/IBI.
Pemiarsb 33124 Ha BBIYUCIICHUE,
CBSI3aHHBIE C MUPAMUIAMH, & TAKKE
3aJ1a4M Ha IIOCTPOCHUE CEUECHUM.
JdaBarb onpenesieHue NpusMsl,
pacno3HaBaTh BUJIbI IPU3M,
U300paxKkaTh IPU3MbI HAa YEPTEKE.
HaxoauThb miomniaap MOJTHONU WA
OOKOBOI MOBEPXHOCTH MPU3MBI.
N3yuarps cooTHONIEHUA Diinepa
JU1sl urcia pédep, rpaHei U BEpIIUH
MHOTOTPAaHHUKA.

H3yuyarp BUIbI NPABUIIBHBIX
MHOTOIPaHHUKOB, UX Ha3BaHUs U
KOJINYECTBO I'PAHEN.

Brruncnenue DJIEMEHTOB
MHOTOIPaHHUKOB: PEOpaA, JTUAroHalu,
yribl. [1nomaae 60K0BOM MOBEPXHOCTH
W TIOJHOW TIOBEPXHOCTHU MPAMOH
MIPU3MBI, IJI011A]Tb OCHOBAHUM,
TeopeMa O OOKOBOW IOBEPXHOCTH

N3yyarbs cumMMeTpuIo
MHOTOTPaHHUKOB. OO0BbSCHATH, KaK1e
TOUKHU HA3bIBAIOTCS CUMMETPUYHBIMU
OTHOCHUTEJIbHO JaHHOW TOYKH, MPSIMOM
WJIU TJIOCKOCTH, YTO Ha3bIBAIOT
LIEHTPOM, OChIO WJIU IIJIOCKOCTHIO
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npsiMoil mpusmel. [lmomane OokoBoM
HOBEPXHOCTHU U HOBEPXHOCTHU
OpaBWIBHOM MNUpaMHIbl, TEopeMa o
wiomaan  OOKOBOW  MOBEPXHOCTHU
YCEUEHHOU UPaAMUIBI

CUMMETPHUH (PUTYPBHI.

IIpuBoaUTH NPpUMeEPHI
CUMMETPUYHBIX (QUTYP B apXUTEKTYpE,
TEXHUKE, IPUPOJIE.

MonennpoBarh peajabHbIE CUTYAIIUU
Ha S3bIKE T€OMETPHUM, HCCIIEI0BATH
MMOCTPOCHHBIE MO c
WCTIOJb30BAHUEM  T'€OMETPUUYECKHUX

IOHATUM, HCIIOJIb30BaTh IOJ00ME
MHOTOTPaHHUKOB

OOBEMBI MHOTOTPaHHUKOB

[Toustue 006 00bEMe. O0OBEM

MMAPAMUbI, TPU3MBI

AKTYyaJM3upoBaTh (PakThl U METOJIbI
IUTAHUMETPHH, PEIIeBAaHTHBIE TEME.
OO0BbSACHATD, KaK U3MEPSIOTCS
00BEMBI TeN, MPOBOAS aHATIOTHIO C
M3MEPEHUEM TUIOLIAJECH
MHOTOYTOJIBHUKOB. POpPMYJIMpPOBATH
OCHOBHBIE CBOMCTBA 00BEMOB.
N3yuyars, BLIBOAUTH (popMyJibI

00béMa  MPSMOYTOJILHOTO
napajuienenunena,

PU3MBbI U TUPAMU/IBI.
Bbruncasitb 00bEM IPU3MBI U

IMAPpaMHUIABI 110 UX 2JICMCHTAM.
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IIpuMeHSATH 00BEM JIUIS peleHUsI
CTEPEOMETPUYECKUX 3aa4 U IS
HAaXO0XJICHUSI TEOMETPUUECKUX
BEJINYMH.

MopaeaupoBarb peajbHbIE CUTYallMU
Ha SI3bIKE T€OMETPHUH, HMCCJIEN0BATH
MOCTPOEHHBIE MOJIENN

C UCIIOJb30BAHUEM F€OMETPUUECKUX
HOHATHUHI

[ToBTOpEHUE:
PacCTOSIHUSA U YIIIbI

CCUCHUA,

[TocTpoenue ceuennit
B MHOTOTPaHHHMKE.

Brruncrienrue paccTossHUN: MEXIyY
JBYMS TOYKAMH, OT TOYKH 0 MPSMOH,
OT TOYKH J10 INIOCKOCTH; MEXKIY
CKPEILIMBAOLIIMMHUCS TPSIMBIMHU.
BeluncieHue yriuoB: MEXIy
CKPELMBAIOLIIUMHUCS IPSIMBIMH,
MEXKIy IPSIMOM U TUIOCKOCTBIO,
JBYTPAaHHBIX YTIIOB, YIJIOB MEXKIY
IIJIOCKOCTSAMMU

CTpoutb ceyeHHE MHOTOTPaHHUKA
METO/IOM CJIE/IOB.
JlaBaTh omnpeaejieHHe PACCTOSTHHS
MEXIy (PUTypaMu.

Haxomaurthb paccTosHue MexXay
[apajuleNIbHBIMU TUIOCKOCTAMU, MEXKIY
IJIOCKOCTBIO M NAapaJlyICIbHON €1
IIPSAMOM, MEKy CKPEIIMBAOIIMMHUCS
npssMbIMA. CTPOMTB JIMHEWHBIN YrOJ
JBYTPAHHOIO yIJla HA YEPTEKe
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MHOTOI'paHHUKA 1 HAXOJHUTL €Iro

BCIIMNYHHY.

HaxoauTh yriibl MEXy IUIOCKOCTSIMU

B MHOI'OIpaHHHKaX

OBILEE KOJIMYECTBO
YACOB 110 [TPOT'PAMME

68

51




11 KUIACC

OcHoOBHOE COACPIKAHUC

HanmenoBanue pazgena  [KonuuectBo OcHOBHbIE BUIbI JIEATEIIBHOCTH
(Temnl) Kypca 4acoB oOy4Jaronuxcs
Tena BpaleHus 12 Cdepa u map: ueHtp, paauyc, AKTyaJu3upoBath (HaKTbl U METObI

JMaMeTp; TUTOIIA b TTIOBEPXHOCTH
cdepsl. BzanMHoe pacnonoxeHue
chepbl U IIOCKOCTH; KacaTebHas
TUIOCKOCTh K cepe; TIIomanb
ctheprl. N3o0pakenue cdepsl, mapa
Ha rockoctu. CedeHus mapa

IJJAHUMETPUM, PEIICBAaHTHBIE TEME,
NMPOBOAMTH aHAJIOTHH.

JlaBaTh onpenenenusi chepsl U mapa,
WX LEHTpA, paanyca, JuaMeTpa.
Onpeneasth chepy Kak Gurypy
BpAIllCHUS OKPY>KHOCTH.
HUccaenoBarb B3auMHOE
pacrionoxeHue cepsl U INTOCKOCTH,
IBYX cep, HJUTICTPUPOBATH 3TO Ha
YepTekax U pUCyHKax.
DopMyJIMPOBATh ONPEICICHNE
KacaTeJIbHOU ITIOCKOCTH K cdepe,
CBOMCTBO U MPU3HAK KACATEIbHOU
MJIOCKOCTH.

3HAKOMMTBCS C TEOJE3UUECKUMU
JUHUAMU Ha cepe

[{unmuHapHrYecKast MOBEPXHOCTD,
00pa3yronme MUINHIPUIECKOM

OO0OBbSICHATD, YTO HA3bIBAIOT
UWIMHAPOM, Ha3bIBATh €r0 AJIEMEHTHI.
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MOBEPXHOCTH, OCh LIUJIMHIPUYECKON
noBepXHOCTH. [{unuHap: ocHOBaHUS
1 OOKOBasi MOBEPXHOCTb,
oOpasytomiasi ¥ 0Ch; IIOUIAb
OOKOBOI U MOJHON MOBEPXHOCTH.
N300pakeHre MUIMHApPa Ha
IUIOCKOCTH. Pa3BépTka uuimHapa.
Ceuenust nuinHapa (TUIOCKOCTHIO,
NapajyIeIbHON WU

NEPHEHAUKYIISIPHON OCH IIUJIMH/IPA)

N3yyarb, 00bSICHATD, KaK NIOJIYYUTh
HWIAHAP MYTEM BpALLCHUS
MPSMOYTOJIBHUKA.

BbIBOIMTH, HCN0JIb30BATH (POPMYITBI
JUTSI BBIYMCIICHUS TUTOIIAAN OOKOBOM
ITOBEPXHOCTU LHWJIMHAPA.

N3yuyarsb, pacnio3HaBaThb pa3BEepTKY
HAJIAHAPA.

MN300paxars LMIIMHAD U €r0 CEYEHUS
IJIOCKOCTBIO, IPOXOSIIEH Yepes3 ero
OCb, IApAJIECIIbHOW WJIU
MEPIIEHANKYIISIPHOM OCH.

HaxoauTth 1miomann dTHUX CEUCHUM.
MoaeaupoBarb peajbHbIC CUTYallMU
Ha SI3bIKE T€OMETPHUHU, HMCCJIEN0BATH
MOCTPOECHHBIE MOJEHN

C UCTIOJIb30BAHUEM T€OMETPUYECKUX
OHATHH

Konunueckas nOBEpXHOCTS,
oOpasyrolue KOHH4eCKON
NOBEPXHOCTH, OCh M BEPIINHA
KOHMYECKOM OBepXHOCTH. KoHyc:
OCHOBAaHME U BEPILNHA,
oOpasyrorias 1 0Ch; IIOIAIb

OO0BACHATD, KAKOE TEJIO HAa3bIBAIOT
KPYTOBBIM KOHYCOM, Ha3bIBaThb €ro
3JIEMEHTHI.

N3yuarh, 00BACHATH, KaK MOJYYUTh
KOHYC IIyTEM BpallleHUs
MPSAMOYTOJILHOTO TPEYTOJIbHUKA.
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OOKOBOI U MOJHON MOBEPXHOCTH.
Yceu€HHbII KOHYC: 00pa3yrolmue u
BBICOTA; OCHOBaHUA U OOKOBas
OBEPXHOCTb.

N300pakeHne KoHyca Ha MIIOCKOCTH.
Pa3Béprka konyca.

CeueHnust KoHyca (IJIOCKOCTHIO,
MapajuIeIbHON OCHOBAHUIO, U
TJIOCKOCTBIO, TPOXOASIIECH

Yyepes3 BEPILHHY)

M300paxars KOHYC U €r0 CEYEHUS
IIJIOCKOCTBIO, IPOXOMSILEH Yepes OCh,
Y IIJIOCKOCTBIO, IEPIEHAUKYIIAPHON K
OCH.

N3yuyarp, pacno3zHaBaThb pa3BEPTKY
KOHYcCa.

BbIBOAUTH, HCI0JIB30BATH (POPMYIIBI
JUTSl BBIYMCIIEHUS TUIOLaAu OOKOBOM
IIOBEpXHOCTH KOHyca. Haxomuthb
IUIOIIAIA CEYEHNUM, MPOXOIAIINX
4yepe3 BEPIINHY KOHYCa WU
IIEPIIEHIUKYIISIPHBIX €r0 OCH.
OO0BSICHATH, KAKOE TEJI0 HA3bIBAETCS
YCEYEHHBIM KOHYCOM.

N3yuyarh, 00bICHATH, KaK €TI0
IIOJIYYUTh ITyTEM BpPAILICHUS
IPSAMOYTOJIBHOW TPAIlCLIAH.
BbiBOIMTH, NpUMeHATH GOpMYITy ISt
BBIUMCJIEHUS IIJI0LaA1 OOKOBOM
IIOBEPXHOCTHU yCEYEHHOTO KOHYCa

KomOunanumst Ten BpamieHus u

MHOTOTPaHHUKOB. MHOTOTpaHHUK,
OTIMCaHHBIN 0KOJIO cephl; chepa,
BITMCAHHAS] B MHOTOTPAaHHUK WJTU B

AKTYyaJu3UPOBATh (DAKTHI U METOJIBI
IUTAHUMETPHH, PEIICBAHTHBIE TEME,
IPOBOAMUTH AHAJIOTHH.

Pemarnb CTCPCOMCTPUUCCKHC 3a1a4n,
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TCJI0 BpalllCHUA

CBSI3aHHBIE C TEJIaMU BpPAILCHHUS,
IIOCTPOEHUEM CEUYCHMM TEJ BPAILLCHUS,

C KOMOMHALIMSAMU TeJl BpallleHus U
MHOTOTPAaHHUKOB Ha HaAXOXKIEHUE
reOMETPUYECKUX BEIUYHH.
HUcnonb3oBarh Ipu pelieHUU
CTEPEOMETPUUECKUX 3a7a4
IUTAHUMETPUYECKHE (PAKTBI U METOJIBI
3aJ1a4¥ Ha BBIYMCIICHHUE U
JI0Ka3aTeNbCTBO.

MopnenupoBarh peanabHble CUTYallUN
Ha SI3BIKE TEOMETPHUH, HMCCJIeI0BATh
IIOCTPOEHHBIE MOJIEIIN

C UCIOJb30BAHUEM F€OMETPUUECKUX
NOHATUN

OO0OBEMBI TEI

ITousrue 06 00béMme. OCHOBHBIE
cBoiicTBa 00BEMOB Ten. O0BEM
IWINH/IpA, KOHYyCa.

O6BEM mapa u momaab chepsl

AKTYyaJu3upoBaThb GHakThl U METOBI
TUTAHUMETPHH, PEICBAaHTHBIC TEME,
MIPOBOJIUTH AHAJIOTHUHU.

BbIBOAUTE, HCII0JIB30BATH (POPMYJIBI
00BEMOB: IPU3MBI, IUITUHAPA,
MIAPaMHJIBI, KOHYCA; yCEUEHHOU
MMAPAMUBI U YCEYEHHOTO KOHYCA.
Pemarp crepeomeTpuueckue 3aaau,
CBSI3aHHbBIE C BBIYHCIEHUEM OOBEMOB.
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@ opMyJIMPOBATH OIPEICTICHUE
IaPOBOr0 CErMEHTA, IIIAPOBOTO CJIOS,
IapOBOT'0 CEKTOPA.

IpuMeHsaTH QOPMYIIBI
JUTSL HAXOXKJIEHUST 00BEMOB 1IapPOBOTO
CEerMeHTa, IIapOBOT0 CEKTOpa

[TomoOHbIe Tena B MPOCTPAHCTBE.
COOTHOIICHUS MEXTy TUTOIIAASIMU
MOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX
TeN

Pemarp crepeomerpuueckue 3aaa4m,
CBA3aHHbIE C OO0bBEMOM IIapa U
IJI0IA/IbIO CPEPHI.

MopaeaupoBarhb peajabHbIE CUTYalluU
Ha SI3BIKE TE€OMETPHM, HCCIIECNOBAaTh
MTOCTPOEHHBIE MOJIENN

C MCTIOJIb30BaHUEM I'€OMETPUICCKHUX
TTOHSTHM.

AKTYyaJIu3upoBaTh (HaKkThl U1 METOIBI
TUTAHUMETPHH, PEICBaHTHBIC TEME,
MIPOBOANTH AHAJIOTHH.

Pemars crepeomeTpruyuecKue 3a1a4u,
CBSI3aHHBIE C COOTHOIIIEHHEM 00BEMOB
Y TIOBEPXHOCTEMN MOAOOHBIX TEJI B
MPOCTPAHCTBE.

MopaeaupoBarhb peajabHbIE CUTYyalluU
Ha SI3bIKE TE€OMETPHUH, HCCIEA0BATh
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IMOCTPOCHHBLIC MOJCIIN

C UCTIOJIb30BAHUEM T€OMETPUYECKUX
MOHSITUH

BekTopbl 1 KOOpAUHATHI B
MPOCTPAHCTBE

10

Bektop Ha IIOCKOCTH U B
IIPOCTPAHCTBE. Cnoxenue u
BBIUUTAHUE BEKTOPOB. YMHOXKECHUE

AKTYyaJau3upoBathb (GakTbl U METOABI
IJIJAaHUMETPUH, PEIICBAHTHBIE TEME,
IIPOBOJIUTH AHAJIOTHUU.

BEKTOpa Ha yucio. Paznoxenne
BEKTOPA 110 TPEM HEKOMIUIAaHAPHBIM
BekTopaM. IIpaBuio
napasuielIeInIea.

Pemenune 3amad, CBSA3aHHBIX C
IIPUMEHEHUEM IIPABUJI JEUCTBUM C
BEKTOPAMH.

[IpssmoyronbHas cucrema KOOpAUHAT
B pocTpaHcTBe. KoopauHatel
BekTopa. [Ipocrenmme 3anaum B
KOOpPJIMHATAX. YTOJ MEXKIY
BeKkTopamu. CKasipHOE
IIPOU3BEICHUE BEKTOPOB.
Breruncienue yrioB mMexay HNpsSMbIMU
Y TUIOCKOCTSIMU.
KoopanHaTHO-BEKTOPHBIN METOA IPU
pELIEHNH TEOMETPUUECKUX 3a1a4

OnepupoBarb NOHATHEM BEKTOD B
IIPOCTPAHCTBE.

DopMyJTHPOBATH NIPABUIIO
NapajijIeIeuIea py CI0KECHUN
BEKTOPOB.

CriaabiBaTh, BBIYMTATH BEKTOPHI,
YMHOXKATh BEKTOP Ha  YHUCIIO.
HN3yyarb OCHOBHBIE CBOWCTBA 3TUX
OTCpaIUi.

JaBarp onpenesneHue npsmMoyrojibHON
CHUCTEMbI KOOPJAMHAT B IIPOCTPAHCTBE.
Bripa3uThs KOOpAMHATEI BEKTOPA YEPE3
KOOPAMHATBI €r0 KOHIOB.

BriBOAMTH, HCIIOJIB30BATH (hOpPMYJTy
JUIAHBI BEKTOPA U PACCTOSHUSA MEXKTY

TOYKaMH.
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Bripaxkarh CKOISIPHOE POU3BEIACHUE
BEKTOPOB YEPE3 UX KOOPAUHATHI,
BBIYUCJIIATH YTOJI MEXAY JByMS
BEKTOpPaMH, JIByMSI IIPSIMBIMH.
HaxoauTs yron mexay npsmMou u
IJIOCKOCTBIO, YTOJI MEXKIY IBYMS
IJIOCKOCTSIMA aHAIMTUYECKUMU
METOIAMH.

BbiBOAMTH, UCIO0JB30BATHL (OpPMYITY
paccTosiHUS OT TOYKH JI0 TIJIOCKOCTH

[ToBTOpEeHue, 06001IEHNE

W CUCTEMaTHU3alus 3HaHUH

OcHoBHBIE PUTYPBI, (PAKTHI, TEOPEMBI
Kypca IUIaHUMETPUH. 3a/1a4H
IUTAHUMETPHUH U METOJIbI UX PELLICHMUS.
OcHoBHBIE PUTYpBI, (PAKTHI, TEOPEMBI
Kypca CTEpEeOMETpuUH. 3aauul
CTEPEOMETPUM M METOJIBI UX PEIICHUS

Pemrarsb npocreiiiue 3a1a4u

Ha HAXOKJICHUE JJIVH U yTJIOB B
reOMEeTpUIEeCKUX puUrypax,
npuMeHsTh TeopeMy Iudaropa,
TEOPEMBI CHHYCOB U

KOCHUHYCOB.

HaxoauTsp mioniaib MHOTOYTOJIbHUKA,
KpyTa.

Pacno3naBarth nogo0OHbIe QUTYPHI,
HAXOJIUTh OTHOILIEHUS JUIUH U
IUIOIIAICH.

Hcnoab3oBath npu pelieHUH

CTEPCOMETPHUYCCKHX 3a7a4 (DAKTHI U
METO/IbI TNTAHUMETPUHU
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OBILEE KOJIMYECTBO
YACOB 110 [TPOT'PAMME

34
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PABOYASA ITPOT'PAMMA YUEBHOT O ITPEJIMETA, PABPABOTAHHAS HA
OCHOBE ®EJEPAJIBHON PABOYEHN ITPOI'PAMMbBI YYEBEHOI'O KYPCA
«BEPOATHOCTD U CTATUCTUKA»

HOACHUTEJBHASA 3AIINCKA

VYyebubiii Kypc «BeposSTHOCTh W CTaTUCTHKa» 0a30BOTO YpPOBHS SIBISIETCS
MPOAOHKEHUEM W Pa3BUTUEM OAHOMMEHHOIO Y4YeOHOro Kypca ©0a30BOro ypOBHS
OCHOBHOTO 00I11eT0 00pa3oBaHus. YUeOHbIN Kypc IpeaHa3HaueH s GOPMUPOBAHUS Y
00y4Yaromuxcsi CTaTUCTUYECKON KYJIBTYphl M IOHUMAHUS POJIM TEOPUH BEPOSITHOCTEN KaK
MaTeMaTHYeCKOTO HMHCTPYMEHTA HJs H3Y4YeHHsS CIydalHBIX COOBITHH, BEIWYHH U
npoueccoB. [lpm wu3ydeHun ydeOHOro Kypca oOoOramiaroTcsi MpeACTaBICHUS
oOy4Jarommxcsi 0 METO/IaXx UCCIEeI0BaHUsI U3MEHUMBOTO MUpa, pa3BUBAETCs IOHUMaHUE
3HaYMMOCTH U OOIITHOCTH MaTEMaTHYECKUX METOAOB MIO3HAHUS KaK HEOTHEMIIEMOH YacTh
COBPEMEHHOTO €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUSI.

Coneprkanue y4eOHOTO Kypca HaIllpaBlIEHO Ha 3aKpeIlJICHHE 3HAHUM, TOTYYCHHBIX
IpU W3YYEHHH Kypca Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS, U Ha Pa3BUTHUE
NPEJCTABICHUN O CIy4yaillHBIX BEJIMYMHAX U B3aWMOCBS3SIX MEXKAY HUMH Ha Ba)KHBIX
npuMepax, CIKEThl KOTOPBIX MOYEPIHYTHI M3 OKpYXaromero mMupa. B pesynbrare y
00y4aromuxcs JOHKHO C(hOPMUPOBATHCS MPEICTABIICHUE O HAaOO0Iee yIOTPEONTEIbHBIX
M oOmMX  MareMaTHMYeCcKMX  MOJENSAX,  HCIOJIB3YEMBIX Ui OIMCAHUS
aHTPOTIOMETPHUECKHX U IeMOTpapUueCcKIX BETUYHH, TOTPEIIHOCTEN B pa3IMYHOTO posia
U3MEPEHMSIX, JJIUTEIIbHOCTH  O€30TKa3HOM  paboThl TEXHMYECKHX  YCTPOMCTB,
XapaKTEPUCTUK MACCOBBIX SIBJICHUI U MPOIIECCOB B OOIIECTRE.

B coorBercTBUM C yKa3aHHBIMM IIE€JIIMH B CTPYKType ydeOHOro Kypca
«BeposATHOCTh M CTATUCTUKA» JJI YPOBHS CpelHEro oOuero oopazoBaHust Ha 0a30BOM
YpOBHE BBIJICJIEHBI CIEAYIOIINE OCHOBHBIE cCojepxareiabHble JMHUU: «CiydaiiHble
COOBITHS U BEPOSTHOCTNY, «CiyuyaiiHble BETMUMNHBI U 3aKOH OOJBIINX YUCET.

Baxnyro wacTh yueOHOro Kypca 3aHMMAaeT W3Y4YCHHE TE€OMETPHUYECKOTO U
OMHOMMAJIBHOTO PACHpEeIeHH M 3HAKOMCTBO C HMX HENpPEpPHIBHBIMU aHAJIOTaMH —
[I0Ka3aTeIbHbIM U HOPMAJIBHBIM PacpeesICHUsIMU.

Coneprxanue uHuU «Ciy4aiiHble COOBITUS U BEPOSITHOCTUY CITY’KUT OCHOBOM ISl
dbopMupoBaHUs MPEACTABICHUN O pacIpeeleHNH BEPOSATHOCTEH MEXAy 3HAUYCHUSIMU
CJIy4aliHbIX BEJIMYUH, a TaKXKe 3Ta JUHHUS HeoOXoauMma Kak 0a3za JUIsl M3y4eHHUs 3aKOHA
OonbIIuX yrcen — GyHIaMEHTAILHOTO 3aKOHA, ACHCTBYIOIIETO B MPHUPOJIE U OOIIECTBE U
MMEIOIIET0 MaTeMaTHuecKyto popmannzannio. CaM 3aK0H OOJBIINX YUCEI MPEeAaraeTcs
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B O3HAKOMUTENIBHOW (opMe C MUHUMAIBHBIM HCIOJB30BAHUEM MAaTEMaTHYECKOTO
dhopmanuzma.

Tembl, CBA3aHHBIE C HEMPEPHIBHBIMU CIyYaWHBIMU BETUYMHAMH, AKIICHTUPYIOT
BHUMaHUE OOYyYaloIMXCsl HAa ONMMCAHWU U U3YYEHUU CIyYalHBIX SIBJICHUN C MOMOIIBIO
HEeMpepbIiBHBIX  QyHKIUH. OCHOBHOE BHUMAHHE VICISETCS IOKA3aTebHOMY H
HOPMaJIbHOMY pacIpeiesIeHUsIM, TIPU ATOM MPEIOIAraeTcsi 03HAKOMHUTEIHHOE U3YUCHHE
Marepuaja 0e3 J0Ka3arelbCTB MIPUMEHSIEMbIX (PaKTOB.

OOmiee 4YWCIO 4YacOB, PEKOMEHIOBAHHBIX I W3Y4YeHUs Yy4eOHOTO Kypca
«BeposTHOCTB U cTaTucTUKay — 68 yacoB: B 10 kinacce — 34 gaca (1 yac B Heaeno), B 11
kimacce — 34 gaca (1 gac B Hezeno).

COAEPKXAHUE OBYYEHUA

10 KITACC

[IpeacraBneHue JaHHBIX C TOMOIIblO Tabmui W jauarpamm. CpegHee
apu(pMeTHIeCKoe, MeInaHa, HanOoJbIIIee U HAUMEHBIIIEE 3HAYCHUS, pa3Max, TUCTIEPCHS
U CTaH/JapTHOE OTKJIOHEHUE YUCIIOBBIX HAOOPOB.

CnyualiHble SKCIIEPUMEHTHI (OMBITHI) M Ciy4yallHble COOBITHS. DJIEMEHTapHBIE
coObITUsl (UCXOfbl). BepoATHOCTH cCiiydyallHOrO COOBITHS. bBIM30CTh YacTOTHI U
BEPOSITHOCTU COObITHI. CilydaliHble OMBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTaApPHBIMU
coObITUSIMU. BeposiTHOCTH COOBITUI B OMBITAX C PABHOBO3MOXKHBIMHU 3JI€MEHTAPHBIMU
COOBITHUSIMHU.

Onepanuu Hajg COOBITHSIMU: TepecedeHue, OOBeAMHEHHE, MPOTUBOIOIOKHBIC
coObITus. Juarpammel Ditnepa. Dopmyna ClIOKEHUS BEPOSITHOCTEM.

VYcnoBHAas  BEpPOSTHOCTb. YMHOXKEHUE BEpOSTHOCTEH. JlepeBo  Cily4alHOro
skcriepuMenTa. Gopmyiia moaHoi BepossTHOCTU. HezaBucumbie COOBITHS.

KombOunaropnoe mnpaBuino ymHoxeHus. llepecranoBku u Qakropuan. Ywucio
couetanuit. Tpeyronpauk [lackans. ®opmyna 6mHoMa HeroToHA.

bunaphblii ciaydaiiHblii ONBIT (MCHBITaHHE), ycnexX W Heynada. He3aBucumeble
ucnbiTanus. Cepusi HE3aBUCUMBIX UCIIBITAHUI 10 EpBOro ycnexa. Cepusi HE3aBUCUMBIX
vcnblTaHui bepHymm.

Cnyuaiinas BenuunHa. Pacnpenenenue BeposiTHocTel. JluarpaMma pacupeaesieHus.
[IpumMepsl pactipenesieHnii, B TOM 4uciie, TeOMETPUUECKOe U OMHOMHUAIIBHOE.

11 KJIACC

UucnoBple XapaKTEpUCTUKU CIIyYaWHBIX BEIMYMH: MATEMaTHYECKOE OKHUIAHMUE,
IUCIIEpCHs. M CTaHIApTHOE OTKIOHEeHue. [Ipumepsl mpUMEHEHHs MaTeMaTH4eCKOTro
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OKHMJIaHW, B TOM YHUCJIE B 331a4aX U3 MOBCEIHEBHOW KU3HU. MaTeMaTnieCcKkoe 0KUIaHNE
OMHApHOW CiydyaiHOW BeNMMYMHBI. MareMmarndeckoe OXKHUJAHME CYMMBI CIy4alHBIX
BeJIMUMH. MaremMarruieckoe 0’KUIaHue U TUCTIEPCHS TEOMETPUUECKOTO U OMHOMUAIIBHOTO
pacnpeesIeHu .

3aKoH OOJIBIIMX YKCENl U €ro pojib B HayKe, MpUpojie U ob1iecTBe. BoIOOpOUHBIit
METOJI HCCIIETOBAHUM.

[Ipumepsl HENMPEpPBIBHBIX  CIy4YaWHBIX BeaW4MH. [loHSATHE O TIIOTHOCTH
pacripefeneHus. 3ajadd, TPUBOASIINE K HOpMalbHOMY pactpeneneHuto. [lonstue o
HOPMAJIBHOM pPacIpeeICHUN.

HNPEAMETHBIE PE3YJIBTATDBI

K konny o0yuenus B 10 kiaacce o0ydaromuiicsi HOTYUYUT CIEIYIOLIUE TPEIMETHbIE
pe3ybTaThl:

YUTATh U CTPOUTH TAOIUIIBI U AHATPAMMBI;

OIIEpUPOBATh MOHATUAMU: CpEAHEE apuPMETUUECKOE, MeAaHa, HauboJblee,
HaMMeEHbIIIee 3HaUE€HHE, pa3MaxX MAacCHBa YHCIIOBBIX JAHHBIX; ONEPUPOBATH MOHATUSIMU:
CIIy4ailHbli 3KCHEPUMEHT (ONBIT) U CIy4allHOE COOBITHE, 3JIEMEHTapHOE COOBITHE
(371eMeHTapHBI HMCXO/) CIy4allHOTO OIbITa, HAaXOJUTh BEPOATHOCTH B OIBITaX C
PaBHOBO3MOXKHBIMU CITy4YallHBIMU COOBITUSIMHM, HaXOJIUTh W CPABHUBATH BEPOSITHOCTH
COOBITUH B HM3YyUYEHHBIX CIy4YallHBIX HSKCIEPHUMEHTAaX; HaxOIUTh U (POPMYIUPOBATH
COOBITHSA: ITEpeCEUEHUE U 00ObEANHEHNE JAHHBIX COOBITHI, COOBITHE, TPOTUBOMOIOKHOE
JAHHOMY COOBITHIO, TMOJb30BaThCS UArpaMMamu Oinepa U (HOpPMYION CIOKEHUs
BEPOATHOCTEN MPU PELIEHUU 3a/1a4; OIEPUPOBATH IMOHATHUAMMU: YCIOBHAsI BEPOATHOCTb,
HE3aBUCUMBIE COOBITHS, HAXOAUTh BEPOATHOCTU C MOMOUIBIO MpaBUjia YMHOXKEHHUS, C
MTOMOLIBIO IEPEBA CIIyYalHOTO ONBITA; TPUMEHATH KOMOMHATOPHOE MMPABUIIO YMHOKECHHUS
IpY pEelIeHUHU 3aa4; ONepUpOBaTh NOHATUAMHU: UCTIBITAHUE, HE3aBUCUMBbIE UCTIBITAHUS,
cepusl HCIBITAaHWM, yCIEX W HeyJaua, HAXOJUTh BEPOSTHOCTH COOBITUH B CepuUU
HE3aBUCUMBIX UCIIBITAHUH 10 IEPBOTO YCIIEXA, HAXOIUTh BEPOSATHOCTU COOBITHI B CEPUU

UCTIBITAHUHN
bepnynnu; ONEpUPOBATHh TOHATUSMU: CllydailHasi BEJIIMYMHA, pPacIpeaeieHUe
BEPOSATHOCTEM,

auarpaMma pacnpeeieHusl.
K xonity oOyuenus B 11 kiacce oOyyaromuics MOIyYUT CIeIyIONUe MPeIMETHbIE

pE3YyNbTaThI:

CpPaBHUBATH BEPOSITHOCTU 3HAYCHUH CIIy4alHON BEJIMYUHBI 110 PACIIPEACICHUIO WIIN
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C IIOMOIIbKO AWarpamMm,; OIICPHUPOBATH ITOHATUCM MATCMATHYCCKOI0 OXHUAAHUA,
IMPUBOAUTL IIPHUMCPBLI, KaK IMMPUMCHACTCA MATCMATHYCCKOC OXHNIAHHC cnyqaﬁﬂoﬁ
BCINYHWHBI HAXOOAUTH
MAaT€MaTU4YCCKOC OXHUJAAHHUC 110 JaHHOMY pacCIpCACIICHUIO,

HMCTb TMPCACTABJICHUC O 3aKOHC OOJIBIINX HYUCCII,

HMCTD IMMPCACTABICHNC O HOPMAJIBHOM PACIIPCACICHUU.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HaunmenoBanue paznena  |KosmdectBo OCHOBHOE cofiepKaHUE OCHOBHBIE BUIbI I€ATEIbHOCTH
(TeMbI) Kypca 4acoB 00yYaronuxcs
[IpencraBneHne TaHHBIX M 4 [IpencraBneHne JaHHBIX C TOMOIIBIO N3Biekars nHpoOpMAIUIO U3 TaOIUIL
ornucareJibHas CTaTUCTUKA Ta6J'II/II_I H JuarpamMm. Cpe)lHee U JuarpaMm, MCnoJib30BaThb Ta6J'II/II_[BI
apU(METHIECKOE, ME/IHaHa, U THarpaMMBbl ISl IPEICTaBICHUS
HanOOoJIbIlIee M HAUMEHBIIIEE 3HAYCHHUS, CTaTHCTAYeCKAX naHHEx. HaxonaTs
pasmax, JUCIEepPCHsi, CTAHAAPTHOE
ONUCATEIIbHBIE XapaKTEPUCTUKHU
OTKJIOHCHHE YHMCJIOBBIX HA0OPOB
JAHHBIX.
BoiaBuraTb, KpUTHKOBATH THIIOTE3bI
0 XapakTepe CIIy4aHOW U3MEHUYUBOCTHU
U onpeensomux e€ gpakropax
Ciyuaiinbie OIIBITHI u 3 Crny4aitHbIe SKCIIEPUMEHTHI (OTIBITHI) U

CIIy4ailHbI€ COOBITHS, OTIBITHI
C PAaBHOBO3MOYKHBIMH

QJICMCHTAPHBIMHU NCXOJaMU

CIIydaiiHbIe COOBITHSI.

DnemMeHTapHbIC COOBITUS (MCXOIBI).
BeposaTHOCTS CcitydaitHOTO
coObITHs. BeposTHOCTH COOBITHIA B
OTIBITaX C PABHOBO3MOKHBIMU
SIIEMEHTAPHBIMHU COOBITUSIMHU.
[IpakTuyeckas pabora

BeiaeasiTe Ha IpUMepax CiydaiiHbIe
COOBITHSI B OIKMCAHHOM CIIy4ailHOM
OTIBITE.

DopMyJTHPOBATH YCIIOBUS IIPOBEICHUS
CIIy4alHOTIO OIIBITA.

HaxoauThb BEpOSITHOCTH COOBITHIA

B OIBITaX C PaBHOBO3MOKHBIMU
UCXO/IAMH.

MopneaupoBarhb OIIBITHI C
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PaBHOBO3MOXXHBIMH 3JICMCHTApHBIMHA

HCXO/IaMU B XOJI€ IIPAKTUUYECKON PabOThI

Omnepanuu HaJT COOBITHSIMH,

CJI0KCHUC BCPOATHO CTeH

Omneparu Haa COOBITUSMU:
nepeceyeHue, 00beIMHEHNE COOBITU,
IPOTUBOIONIOKHBIE COOBITHS.
Juarpammel Diinepa. @opMmyna
CJIOKEHUSI BEPOATHOCTEN

Hcnoab30BaTh quarpamMmel Jijiepa u
CJIOBECHOE OMMCAHUE COOBITUN IS
bOpMYITUPOBKU U U300paKEHUS
00BbETMHEHHUSI U TIepeCceUeHUs: COOBITUH.
Pemiath 3a1auM C UCTIOIH30BAHUEM
(bopMyIIbl CIIOKEHUS BEPOSITHOCTEN

YcinoBHAst BEPOATHOCTb,
JIEPEBO CIIyYalHOTO
omnbITa, GopMysia MOITHOM
BEPOATHOCTHU U
HE3aBUCUMOCTb COOBITHI

YcnoBHAs BEPOATHOCTh. YMHOXKEHUE
BEPOSATHOCTEHU. [[epeBO CiaydaitHOro
akcnepuMenTa. GopMyiia MOJIHOU
BeposaTHOCTU. HezaBucumbie coObITUS

Pemiars 3ajaud Ha HAXOXKJICHUE
BEPOSITHOCTEU COOBITUH, B TOM YHCIIE
YCIOBHBIX C TIOMOIIBIO  JIepeBa
CIIyYaliHOTO OIIBITA.

OnpeneasiTb HE3aBUCUMOCTH COOBITHIA
no Qopmyire u 1O OpraHu3anuu
CJIIy4alHOIO OIbITA

OnemMeHThl KOMOMHATOPUKHU

KomOuHaropHoe npaBuiio
yMHO)KeHus. [lepectaHoBkU 1
dakropuain. Yuciao coueTaHui.
Tpeyronbauk [lackana. ®opmyna
o6unoma Herotona

Hcnoab30BaTh IIPaBUIIO YMHOKEHHUS
JUTSl IEPEUUCIICHHS] COOBITUM B
cinyvaiiHoM ornibite. Tlosib3oBaTbes
bOopMYIIOi B TPEYyTOIBHUKOM
[Tackans miis onpenesneHus yncia
COYETAHUU

Cepun nocienoBaTeaIbHbIX

buHapHbIl CiTydalHbIN OTIBIT

Pa3ouBarTh Cl10XHbBIC OKCIICPHUMCHTBI
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NCHOBITAHUN

(ucnpiTaHue), ycmex ©  Heyaaya.
HeszaBucumbie wucnbitanus. Cepus
HE3aBUCUMBIX UCIIBITAHUH 10 TIEPBOTO

Ha OTACJIBbHBIC UCIIBITAHHA. OcBauBarthb
MOHATHUSA: UCIILITAHUEC, CCPUSL
HE3aBUCHUMBbIX UCIIbITAHUM.

ycniexa. Cepusi HE3aBUCUMBbIX
vcnblTaHu bepHymm.
[IpakTuyeckas pabora ¢
UCIIOJIb30BAHUEM DJIEKTPOHHBIX
TaOJIAILL

IIpuBoauTHL NpUMeEPHI Cepuii
HE3aBUCHUMBIX UCIIBITAHUM.
Pemars 3a1aun Ha NOUCK
BEPOATHOCTEN COOBITUH B CEPUU
UCIIBITAHUM J10 IEPBOTO yCIEXA U B
cepusix UCIbITaHuM bepHyin.
HN3yyars B X0[1€ NPaKTHYECKOU
padoThbI C UCIIOJIL30BAHUEM
AIIEKTPOHHBIX TAOIUI BEPOATHOCTU
COOBITHI B CEPUSLX HE3aABUCUMBIX
WCIIBITAHU

CrnyyaliHble BEJTMYHHBI

W pacrpeieCHUs

Crny4aiiHas BeJIMYMHA.
Pacnipenenenne BEpOSITHOCTEN.
Huarpamma pacnpenenenus. Cymma u
IIPOU3BENCHUE CIIyYalHbIX BEJIUYHUH.
[Ipumeps! pacuipeneneHuii, B TOM
YUCJIe TEOMETPUUECKOE U
OMHOMHAJIBHOE

OcBauBaTh NOHATHUSA: CIIydaiiHas
BEJIMYMHA, pacipeieieHue, Tadnuia
pacrpeneneHus, uarpamma
pacrpeneneHusl.

IIpuBoauThL NpuMepsI
pacupeesieHuid, B TOM YHCJIE
reOMETPUYECKOr0 U OMHOMHAJIBHOTO.
CpaBHuUBATBH pacnpeneieHUs
ciay4danHbix BeanunH Haxoauth
3HAYEHMsI CYMMBI U IIPOU3BEACHUS
ciaydaiHbIX BeqnuuH. CTPOUTH M
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pacno3HaBaTh reOMETPUUYECKOE U
OMHOMUATILHOE pacIpeieIICHUE

[ToBTOpEeHME, 0000IICHUE,
CHUCTEMaTHU3alus 3HAaHUU

OmnucarenpHas CTaTUCTHKA.
City4aifHbI€ OTIBITHI M BEPOSTHOCTH
CIy4aHbIX cOOBITHM. Onieparuy Ha
COOBITHSAMH. DIEMEHTBI
KOMOMHATOPUKH, CEPUH HE3aBUCUMBIX
HWCHOBITAaHUHN

IloBTOPSATH H3yUEHHOE

" BbBICTPpaAuBaTb CUCTEMY 3HAHUU

OBILEE KOJIMYECTBO
YACOB 110 [TPOT'PAMME
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11 KUIACC

OTKJIOHEHUE  CIIy4alHOU

BCIIMYNHBI

OTKJIOHEHME. Jlucnepcun
re€OMETPUIECKOTO U OMHOMHAIBHOTO
pacnpenenenud. [Ipakrnueckas

HaunmenoBanue pasnena  |KonnuectBo OcHOBHOE cofepKaHue OcCHOBHBIE BUBI JEATEIIBHOCTH
(TCMBI) Kypca qacCcoOB O6yanOHII/IXCH
Maremarnyeckoe 0:KuaaHNE 4 [Ipumepsbl IIPUMEHEHUSA OCBaNBATEh HOMSITHE MATEMATHIECKOLO
CITy4aitHOM BEINUNHBI MaTEMaTUYECKOTO OXKUIAHUS T
(cTpaxoBaHue, J10TEPES).
MareMarnyeckoe OKHJIaHHE CyMMBI TpuBoaHTE 11 00Cy:KAATE NPUMCPE!
CITyaiHbIX S — MMPUMEHEHHS] MAaTEMaTHYECKOTO
MareMaTHIeCcKoe OKUIAHHIE OXXHMJaHUA. BeIYucIaATh MaTeMaTu4ecKoe
reOMETPUYECKOro 1 OMHOMHUAIBHOTO oxuganue. Menojb30BaTh MOHATHE
pacrpeneneHui MAaTeMaTUYECKOTO OKUJIAHUS U €TO
CBOWCTBA IPU PELICHUU 3aa4.
HaxoauTp 1o u3BecTHBIM Qopmysam
MaTeMaTu4eCKOE OKUTAHUE CYMMBI
CIIy4alHbIX BEJIMYMH.
Haxoautp 1o u3BecTHBIM (popMyam
MAaTeMaTUYECKUE OXKUIAHUS CITyYaUHbIX
BEJINYMH, UMEIOIIUX T€OMETPUUECKOE U
OMHOMHUAILHOE paCTIPECIICHUS
Jlucrniepcust u cTaHgapTHOE 4 Jlucniepeust U cTaHAapTHOE OcCBanBaTh IIOHSTHUL:

TUCIIEpCHs,
CTaHJIaPTHOE OTKJIOHEHUE CIIyYallHOU
BEJINYUHBI.

HaxoauTth nucrepcuto 1o
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paboTa ¢ UCIOJIb30BaHUEM
AIICKTPOHHBIX TAOIHIT

pacmpeiesICHUIO.

HaxoauTsh 10 u3BeCTHBIM (opMysnam
JTUCIIEPCHUIO TEOMETPUUECKOTO U
OMHOMHUAIILHOTO paclpeiesieHus, B
TOM YUCJIE B XOJI€ NPAKTHUYECKON
paboTHI C UCIIOIB30BAHUEM
AIIEKTPOHHBIX TAOIHUIL

3aK0H OOJIBIIINX YHUCEIT

3akoH OonbIMX ynces. Beibopounbii
METOJ UCCIIETOBAHUM.

[IpakTnyeckas padbora ¢
MCITIOJIb30BAHUEM DJIEKTPOHHBIX
Ta0JIHL]

3HAKOMUTBLCHA C BELIOOPOUYHBIM METOI0OM
UCCJIEA0BaHUsI COBOKYITHOCTH JTAHHBIX.
N3yuarhb B X0/1e MPAKTUIECKON PAOOTHI
C UCIOJIb30BAHUEM DJICKTPOHHBIX TAOJIHUII
IPUMEHEHHE BEIOOPOUYHOTO METO/IA
UCCIIEA0BaHUs

HenpepsiBHBIE cliy4yaliHbIE

BEJIMYUHEI (pacrupeieTICHuUs )

ITIprmepsl HENTPEPBIBHBIX CIIyYalHbIX
BesnurH. DyHKIMSA  IUIOTHOCTH
pacnpeaesieHus. PaBHOomMepHOE
pacnpenesieHue U €ro CBOMCTBA

OcBauBaTh NOHATHS: HENPEPBIBHAS
CIIy4aiiHasi BEJIMYMHA, HEMTPEPBIBHOE
pacnpezaeneHue, PyHKIuUS IIOTHOCTH
BEPOSITHOCTH.

IIpuBoauTh TpPHUMEPHl HENPEPHIBHBIX
CITy4allHBIX BEJTUYHH.

Haxoautp BEpOATHOCTH COOBITHI 11O
JaHHOW (PYHKIMH IIOTHOCTH, B TOM
YHUCJIE PABHOMEPHOTI'O PaCPEIEICHUs

HopmanbHoe pacnpenesieHue

3agauu, TPUBOMSILKNE K HOPMAIbHOMY

OcBauBaTb ITOHATHUS: HOPMAJIbHOC
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pacnpeneineHuto. @yHKIUS INIOTHOCTH

Y CBOMCTBA HOPMAJIBHOIO pacrpeaeICHIC.

pacnpenencHus. [IpakTudeckas BoiaeasiTh 0 ONKUCAHUIO ClyYaliHbIE
paboTa C MCIOJIb30BaHUEM BEJIMYMHBI, PACIIPEIICIIEHHBIC T10
AIEKTPOHHBIX TAOJHI] HOpMaJibHOMY 3akoHy. IlpuBoauTh

npuMepsl 3a7a4, MPUBOIAIINX K
HOPMAaJIbHOMY PACIIpE/IEICHHUIO.
HaxonuTh 4ncioBbie XapaKTePUCTHKU
HOPMAJILHOTO paclpeieeHus o
U3BECTHBIM (POPMYIIaM.

Pemathb 3a7aun, CBI3aHHBIE C
MPUMEHEHUEM CBOMCTB HOPMAJIBLHOTO
pacnpenesieHui, B TOM YUCIIE C
WCITOJIb30BAHUEM JJICKTPOHHBIX TAOJIHI

[ToBropenue, 06o01IeHNE 19 [ToBTOpSIT HM3y4YEHHOE MW BBICTPAUBATH

. HpGI[CTaBJ'IeHI/Ie JaHHBIX C IIOMOIIBIO C
1 CUCTCEMAaTHU3alluia 3HaHUHN Ta6J'II/II_I U JUarpaMm, orucarebHast CUCTCMY 3HAHUU
CTAaTUCTHUKA, OIIBITHI C
PaBHOBO3MOXHBIMHU 3JICMCHTAPHBIMU
CO6BITI/I5[MI/I, BBIYHCJIICHHUC

BEPOSITHOCTEH COOBITHI

¢ mpuMeHeHreM GopMyi u
rpauuecKux METOAOB
(KoopauHaATHAs OpsmMasi, 1epeBo,
nuarpamma Jiliiepa), ciiydaiHble
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BEJIMYMHBI U pacIpeIeNICHHUS],
MAaTeMaTUYECKOE OKUIAHUE
CIIly4YallHOM BEJTUYHUHBI

OBILEE KOJIMYECTBO
YACOB I10 [TIPOI'PAMME
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