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Pabouast mporpamma mo ydeOHOMy mnpeamery «Martematuka» (0a30BBId ypOBEHbB) (MpeaMeTHas
obOmacte «MaremaTka M uH(pOpMaTHKa») (Hajee COOTBETCTBEHHO — IporpaMma II0 MaTeMaTHKe,
MaTeMaTHhKa) COCTaBjeHa Ha OCHOBE ¢eaepanbHONH paboyeil mporpaMMbl U BKJIHOYAET MOSCHUTEIBHYIO
3aIMCKY, COJIepKaHue 00yUYeHHUs, TNIAHUPYEMbIE€ PE3YIbTaThl OCBOSCHHS IIPOrPAMMBI 110 MaTEMATHKE.

[NOACHUTEJIBHAA 3AIINCKA

PaGouas nmporpamma no yuyebHomy npeamety «MaTtemaTtnkay 06a30BOT0 YPOBHSI AJIsE 00YYarOIIIXCs
10 —11 xnaccoB pa3paboTtana Ha ocHoBe DenepanbHOro rocy1apcTBEHHOro 00pa3oBaTeIbHOTO CTaHAapTa
cpeaHero oOmero oOpa3oBaHHsA, C YYETOM COBPEMEHHBIX MHPOBBIX TpPeOOBaHMH, MPEABABISEMBIX K
MaTeMaTHUYecKoMy OOpa3oBaHHIO, W TPaJAMLUNA poccuiickoro oOpa3oBaHus. Peanuzanuss mporpaMmel
o0OecrieunBaeT OBJIAJICHUE KIIFOUEBBIMU KOMIIETEHLUSMHU, COCTABIISIIOIIMMU OCHOBY JUISl CAMOPAa3BUTHUS U
HENPEPBIBHOTO 00pa30BaHMsl, IEJIO0CTHOCTh OOLIEKYIbTYPHOTO, TMYHOCTHOTO U MIO3HABATEILHOTO Pa3BUTHUS
JUYHOCTH 00YYaIOIINXCS.

B paboueil mporpamme yuTeHbl ujed U mnonoxeHus «KoHIenuuu pa3BUTHUS MaTEMaTHYECKOTO
obpazoBanusi B Poccuiickoit denepanuu». B cooTBEeTCTBUM ¢ Ha3BaHMEM KOHIEMIMU, MAaTeMaTHUYECKOE
o0Opa3oBaHue JOKHO, B YACTHOCTH, IPEJOCTABIATh KAXKIOMY 00yYaromeMycsi BO3MOKHOCTh TOCTHXKEHUS
YPOBHS MATEMAaTHYECKUX 3HAHUHM, HEOOXOUMOTO JIJIsl TalibHEUIIeH YCIIeIHOM )KU3HU B 001mecTBe. IMeHHO
Ha pelIeHHe dTOH 3a/1ayM HalleleHa puMepHas padouas mporpamMmma 6a30BOro ypOBHS.

B snoxy nudpooii Tpanchopmanmm Bcex chep demoBeUecKol NeATSIbHOCTH HEBO3MOXKHO CTATh
00pa3oBaHHBIM COBPEMEHHBIM 4YeJoBeKOM 0Oe3 0a30BOM MaTeMaTHYeCKOHl MOJATOTOBKU. YK€ B IIKOJE
MaTeMaTHKa CIIy>KMT OIMOPHBIM IPEIMETOM JUIsl U3yUEHUsI CMEXHBIX JUCLUILINH, a B )KU3HU [1OCIIE HIKOJIbI
peaibHOIl He0OXOUMOCTHIO CTAHOBUTCS HETIPEPBIBHOE 00pa3oBaHKe, YTO TpeOyeT MOTHOLEHHOW 6a30BOi
0011e00pa30BaTEbHON MMOATOTOBKH, B TOM YHCIIE M MATEMaTHUECKOW. DTO 00YCIIOBICHO TEM, YTO B HAIIX
JTHU pacTET YHUCIIO CIEUUaIbHOCTEH, CBSI3aHHBIX C HEMOCPEACTBEHHBIM NMPUMEHEHHEM MaTeMaTUKH: U B
cdepe S5KOHOMUKH, U B OM3HECE, U B TEXHOJIOTHUECKUX 00JIaCTAX, U JaXKe B TyMaHUTapHBIX chepax. Takum
00pa3oMm, Kpyr 00y4aroImuxcsl, A7 KOTOPbIX MAaTeMaTHKa CTAHOBUTCS 3HAUMMBIM IIPEIMETOM, CYIIIECTBEHHO
paciupsiercs.

[IpakTuueckas MOJE3HOCTb MaTEeMaTHUKU OOYCIOBJIEHa TeM, 4YTO €€ MPEeIMETOM SBISIOTCS
(dyH1aMeHTaJIbHbIE CTPYKTYPbI HAIIEr0 MUpa: MPOCTPAHCTBEHHbIE (POPMBI U KOJIMYECTBEHHBIE OTHOIICHUS
OT MPOCTEHUIINX, YCBAUBAEMbIX B HEIIOCPEJCTBEHHOM OIIBITE, /10 IOCTATOYHO CJIOKHBIX, HEOOXOAUMBIX ISt
pa3BUTHS HAYYHBIX UM TEXHOJOTMYECKMX HJed. be3 KOHKpEeTHBIX MaTeMaTH4YeCKUX 3HAHUM 3aTpyIHEHO
NOHMMAHHE TPUHLUIIOB YCTPOWCTBA M HUCIOJb30BAHUSA COBPEMEHHOW TEXHUKH, BOCHPHITHE U
UHTEpIIpEeTalis  pa3HOOOpa3HOM  coLMaabHOM, HSKOHOMMYECKOHM, MOJIUTHYECKON  uHGpopManuwy,
Manio3(p(peKTHBHA MOBCEJHEBHAs IpaKTHUYECKas AeATeNbHOCTh. KaXoMy 4YeloBeKy B CBOCH JKHU3HHU
INPUXOJIUTCS BBINOJIHATH JOCTATOYHO CIIOKHBIE PACUETHI U COCTABJIATh HECJIOKHBIE AITOPUTMBI, HAXOIUTh
HYXXHbIE (POPMYJIBI U MIPUMEHATH UX, BIAJETh MPAKTHUECKUMH NMPUEMAMU T€OMETPUUYECKUX U3MEpEeHUl U
MOCTPOCHUH, YUTAaTh MH(OPMALIMIO, MPEACTABICHHYI0 B BUIYy TaOlMll, JUarpamm M rpaduKoB, XKUTb B
YCIOBUSAX HEONPEAEIEHHOCTU U TIOHUMATh BEPOSITHOCTHBINA XapaKTep CIydalHbIX COOBITHH.

OAHOBpPEMEHHO C pacUIMpeHHueM cep MPUMEHEHHs] MaTeMaTHUKH B COBPEMEHHOM OOIECTBE BCE
Ooiee BaKHBIM CTAaHOBUTCS MaTeMaTHYECKUN CTWUJIb MBIIIJICHUS, MPOSBISIOMIMNACA B ONpeNeNEHHBIX
YMCTBEHHBIX HaBbIKax. B mporecce mzyueHus MaTeMaTHKU B apceHayl MPUEMOB M METOJIOB MBIIUICHUS
4eJ0BEKa eCTECTBEHHBIM 00pa3oM BKIIOUYAIOTCS MHIAYKIMSA U JAEAyKLHUs, 000OIIeHHE M KOHKpETH3alus,
aHAIN3 M CHUHTE3, Kiaccuukamuss M cHcTeMaru3auus, abcTtparupoBaHue W aHanorus. OObBEKTHI
MaTEMaTHUYECKUX YMO3AKIIIOUEHUH, NPaBUa UX KOHCTPYMPOBAHMSI PACKPBIBAIOT MEXAHU3M JIOTHUECKHX
MOCTPOEHHUH, CIOCOOCTBYIOT BHIPA0OTKE YMEHUS POPMYINPOBATH, 0OOCHOBBIBATH U JIOKA3BIBATh CYKJIEHUS,
TEM caMbIM pAa3BUBAIOT JIOTUYECKOE MBIIUIEHHE. Benaymas ponb NpUHAAIEKUT MaTeMaTHKE B
(GOpMUPOBAHUN AITOPUTMHUYECKON KOMITIOHEHTHI MBIIICHUS U BOCHUTAHMM YMEHHUH JeWCTBOBaTh IO
3a/laHHBIM aJTOpPUTMaM, COBEPIIEHCTBOBATh M3BECTHBIE U KOHCTPYMPOBAaTh HOBbIE. B mporecce pemenus
3alad — OCHOBHOH Yy4ueOHOW JesATeNIbHOCTH Ha YpOKaX MaTeMaTHMKH — pa3BUBAIOTCS TBOpYECKas U
IIPUKIIAIHAs] CTOPOHBI MBIIIJIEHUS.

OOyuenune MaTemMaTHKe Ja€T BO3MOKHOCTh Pa3BHUBATh y Y4YaLIUXCAd TOYHYIO, PAllMOHAIbHYIO U
UHPOPMATUBHYIO peuyb, yMEHHE OTOupaTh Haubojee NOAXOAALINE S3bIKOBBIE, CHMBOJIMYECKHE,
rpaduueckre cpeacTBa A BhIpaXKeHUs! CyKICHUN U HArJISIIHOTO UX MPE/ICTaBICHHUS.



Heo06xonuMbpIM KOMIIOHEHTOM OOIIEH KyJIbTYpbl B COBPEMEHHOM TOJKOBAHUU sIBIIsETCs oOliee
3HAKOMCTBO C METO/IaMU IIO3HaHMsI IEHCTBUTEIBHOCTH, IIPECTABICHUE O IIPEAMETE U METO/I€ MaTEMAaTHUKH,
€ro OTJIMYMS OT METOJIOB €CTECTBEHHBIX U T'YMaHUTapHBIX HAYK, 00 OCOOEHHOCTSAX IPUMEHEHUSI MaTEMAaTUKU
JUIS pelICHUs] HAyYHBIX U MPUKIATHBIX 33a7a4. TakuMm 00pa3oM, MaTeMaTudeckoe 00pa3oBaHne BHOCUT CBOU
BKJIaJl B OPMHUPOBAaHUE OOILEH KYJIbTYpPbI UeJIOBEKa.

W3ydenue MaTeMaTHKH CLIOCOOCTBYET SCTETHUECKOMY BOCIIUTAHUIO YeJIOBEKA, TOHMMAHHUIO KPACOTHI
U U3SILIECTBA MATEMaTHUYECKHX PACCYKJIEHHUHM, BOCHPUATHUIO T€OMETPUYECKHUX (OpM, YCBOCHHIO HIACU
CUMMETPUH.

HEJIN U3YYEHUA YVYEBHOI'O ITPEJIMETA «MATEMATHUKA»

[TpuopureTHpIME LIENsIMU 00y4eHus: MmareMaTrke B 10—11 knaccax Ha 6a30BOM YPOBHE SIBISIOTCS:

— (opMupoBaHHE LEHTPAITBHBIX MATEMaTHYECKUX TOHATHNA (YMCIIO, BEJIMYMHA, T€OMETpUYecKas
¢urypa, mepeMeHHas, BEPOSTHOCTb, (YHKIHUSA), O0O0ECHEUMBAIONIMX MPEEMCTBEHHOCTh U
HEePCHEKTUBHOCTh MaTEMATUYECKOT0 00pa30oBaHUs 00yUaroIINUXCs;

— MOJBEACHHUE YYaIlUXCs HAa JOCTYIHOM Il HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3U MaTEeMATUKHU U
OKpY’KaIoIIero MUpa, MIOHMMAaHNE MaTEMATUKH KaK YacTH OOIIEeH KyJIbTYypbl YEIOBEUECTBa,

— pa3BUTHE MHTEJUIEKTYalIbHBIX W TBOPYECKHUX CIOCOOHOCTEH ydaluxcs, I103HAaBATEIbHOU
AKTUBHOCTH, HCCJIEJOBATEIbCKUX YMEHUH, KPUTUYHOCTH MBIIUIEHUS, HWHTEpPECa K HU3YYEHHUIO
MaTeMaTUKH;

— ¢dopmupoBanre (yHKIMOHATFHOW MaTeMaTHYeCKOW T'PAMOTHOCTH: YMEHHUS paclo3HaBaTh
MaTeMaTHYECKUE aCHEeKThl B PEAJIbHBIX KU3HEHHbBIX CUTYallUAX U MPU U3YUYECHUU JIPYTHX Y4eOHbBIX
NPEMETOB, NPOSBICHUS 3aBHUCUMOCTEH W 3aKOHOMEPHOCTEH, (HOpMyITUpOBaTh MX Ha S3BIKE
MaTeMaTUKd M CO3/1aBaTb MaTEMAaTHYECKUE MOJENH, NPUMEHATh OCBOCHHBIM MAaTEMaTU4YECKUI
anmapar JUisl pelIeHUs MPaKTUKO-OPUEHTUPOBAHHBIX 3a7ady, HWHTEPIPETHPOBATb U OLICHUBATb
IIOJIyYEHHBIE PE3YJIBTATHI.

OcHOBHBIE JIMHUHU cofepKaHus Kypca matemaTtukun B 10—I11knaccax: «Yucna u BBIYHCICHUS,
«Anrebpa» («Anredpandeckue BbIpaKeHUs», «YPaBHEHUS U HepaBeHCTBa»), «Havana maremaruueckoro
anamm3ay, «leometpus» («I'eomerpuueckne (GUTYpel U UX CBOMCTBa», «l3MepeHHe reoMeTpUYecKux
BeNIMYMHY»), «BepodTHocTs M cTaTucTHKa». JlaHHBIE JMHMM pa3BUBAIOTCSA MapajUleNbHO, Kaxkaas B
COOTBETCTBUU C COOCTBEHHO! JIOTMKOM, OJJHAKO HE HE3aBHCHMO OJHA OT JIPYroi, a B TECHOM KOHTaKTE U
B3auMojieiictBuu. Kpome 3Toro, nx oObeIUHSET JIOTHYECKash COCTaBJAIOINAs, TPAJUIHMOHHO MpHUCYyIIas
MaTeMaTUKe W IPOHU3BIBAIOIIAS BCE MAaTeMaTU4YEeCKHE KypChl W COJAEP)KATEIbHBIE  JIMHUMU.
CdopmynupoBanHoe B DepepalbHOM rocy1apcTBEHHOM 00pa3oBaTeIbHOM CTaHJApTE CPEJHEro OOIIero
o0Opa3oBaHusl TpeOOBaHUE «BIAJECHUE METOJAaMH JI0Ka3aTeJIbCTB, aJTOPUTMaMHU pPEUICHUs 3ajay; yYMEHHE
(GopMyIMpOBaTh ONpEAETICHHs, AKCUOMBl W TEOpEMbl, NPUMEHATh WX, MPOBOAMTH JIOKa3aTeIbHbIE
paccy X JeHHs B X0/l PELIeHUs 3a/1ay» OTHOCUTCS KO BCEM KypcaM, a (hopMHpOBaHHE JIOTUYECKUX YMEHUN
pacripenensercs o BceM rojaM o0y4yeHHs Ha YPOBHE CpeIHEro o011ero oopa3oBaHus.

MECTO YYEBHOI'O ITPE/IMETA «MATEMATHUKA» B YHEGHOM IIJTAHE

B coorBerctBUM ¢ DeneparbHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM CPEIHETO
o0uiero o0pazoBaHusi MaTeMaTUKa SIBJSETCS] 0043aTENIbHBIM MIPEIMETOM Ha JJAaHHOM yYpOBHE 00pa30BaHUSI.
Hacrosimeit npumepHoil pabGoueil mporpamMmoil mpeaycMaTpuBaeTcs H3ydeHHEe Y4eOHOro Ipeamera
«MaremaTuka» B pamMKax TpEX Y4eOHBIX KypcoB: «AinreOpa M Hadajga MaTeMaTHYECKOro aHallu3ay,
«I"eomerpus», «BeposTHOCT U cTaTuCTHKa». POPMUPOBAHUE JIOTUUECKUX YMEHHMM OCYLIECTBIISIETCS Ha
MPOTSKEHUH BCeX JIET 00yUeHUs B CTapIlel LIKOJIE, a SJIEMEHTHI JIOTUKH BKJIIOYAIOTCS B COJIEpKaHHE BCEX
Ha3BAaHHBIX BHIIIIE KyPCOB.

VY4eOHbIif miiaH Ha n3ydeHue MareMaTuku B 10—1 1kimaccax oTBOAUT 5 y4eOHBIX YacOB B HE/IEIIO B
TEUYEeHHUE KaKI0ro rojaa ooydenus, Bcero 350 yueOHbBIX 4acoB.

Temartuueckoe MIaHUPOBaHUE YUYEOHBIX KYypCOB M PEKOMEHIYEeMOE paclpe/iejieHHe y4eOHOro
BPEMEHHM JUIsl U3yUEHUS OTIENbHBIX TEM, IPEUIOKEHHBIE B HACTOALIEH NMporpaMMe, Halo0 paccMaTpUBaTh
KaK MMPUMEpPHbIE OPUEHTHUPHI B MOMOLIL COCTABUTENIO0 aBTOPCKON pabodeil mporpaMMbl U MPEeXkae BCEro
yuuTeno. ABTop pabodeil mporpamMMbl BIIpaBe yBEJINYUTh WIIM YMEHBIIUTH MPEUI0KEHHOE YUCIIO YUeOHBIX
4acoB Ha TEMY, UTOObI yTiIyOUTHCS B TEMATUKY, 3aMHTEPECOBABIIIYIO O0YUYaIOUINXCS, UM HAlIPaBUTh yCUITUS



Ha MpeoNoJeHUE 3aTpyAHEeHH. J[OIMyCTUMO TakXe JOKaJIbHOE MepepacupesiesieHne U NepecTaHOBKa
AJIEMEHTOB COJIEPKAHMS Kypca BHYTPU JAHHOTO Kjiacca.

KonunuecTBo mpoBepouHbIX pPadOT (TeMaTHMYECKUH U HMTOTOBBI KOHTPOJb KadyecTBa YCBOCHUS
y4e0HOr0 Marepuaia) MU WX THUI (CaMOCTOSATENbHBIE M KOHTPOJBHBIC PAOOTHI, TECThI) OCTAIOTCS Ha
YCMOTPEHHE YUUTEIIS.

Taxke yuuTellb BIOpaBe YBEIUYUTh WIM YMEHBIIUTh YHUCIO Y4e€OHBIX YacoB, OTBEACHHBIX B
[TpumepHoii pabouyeil mporpamme Ha 000O0IIeHHE, TOBTOPEHHUE, CUCTEMATH3AUIO 3HAHUNA 00YyYarommuxcs.
EAauHCTBEHHBIM, HO MPUHIIMIHAIBHO BaXXHBIM KPUTEPUEM, SIBJISICTCS JOCTUXKEHUE PE3yJIbTaTOB 00yUYEHU S,
YKa3aHHBIX B HACTOSLIEH IPOrpaMMme.

[INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA YUEBHOI'O ITPEJIMETA «MATEMATUKA»
OcBoenue yueOHOro npeamera «MaTemaTHkay JOJKHO oOecreynBaTh JOCTH)KEHHE Ha YPOBHE CPETHETO
o0miero o0pazoBaHUsl CIEAYIOIIUX JTUYHOCTHBIX, METANPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB:

JINYHOCTHBIE PE3VYJIbTATHI

JIn4HOCTHBIE pe3yIbTaThl OCBOCHUS MPOTrpaMMbl yueOHOro mpeaMera «MaTeMaTHKay) XapaKTepUu3yIOTCs:
I'pasxxnanckoe BOCIIUTaHHE:

c(OPMUPOBAHHOCTHIO TPAKIAHCKONW MO3UIIHUK OOYYaroIIerocs Kak aKTUBHOTO M OTBETCTBEHHOTO 4JIEHA
pOCCHICKOro 00IIecTBa, MPEACTABICHUEM O MAaTEMAaTHYECKUX OCHOBAaX (DYHKIITMOHHPOBAHMS PA3IMUHBIX
CTPYKTYp, SBIEHUH, NPOIEAyp TpakJaHCKOro oOmiecTBa (BBIOOPBI, OMPOCHI U TMp.), YMEHHUEM
B3aMMOJICHCTBOBATH C COLMATBLHBIMUA HHCTHTYTAMH B COOTBETCTBUH C UX (DYHKIUSIMU U HA3HAYCHUCM.
[laTpnoTHueckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUMCKOMN TPaXKTAHCKOW UJIEHTUYHOCTH, YBOKECHHS K MPOIUIOMY W HACTOSIIEMY
POCCHIICKOM MAaTeMaTHKH, LIEHHOCTHBIM OTHOIIEHHEM K JOCTHXKEHHUSIM POCCHICKHX MATEMAaTHKOB H
POCCHUICKOM MaTeMaTH4eCKOW IIKOJBI, K HCIOJb30BAHUIO ATHUX JOCTHXKEHUW B JPYrux Haykax,
TEXHOJIOTHSX, chepax IKOHOMUKH.

JlyXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

OCO3HAHHEM JYXOBHBIX IIEHHOCTEH pOCCHIICKOTO Hapoa; c(hOpMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS,
STUYECKOTO TTOBEJICHHUS, CBI3aHHOTO C TPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN HAYKU U JACSTEIbHOCTHIO
y4€HOT0; 0CO3HAHUEM JINYHOTO BKJIJa B TIOCTPOEHUE YCTOMUMBOTO OYAyIIETro.

DCTETUUECKOE BOCIIUTAHUE:

ACTETHUUYECKUM OTHOIIEHHEM K MHUPY, BKJIIOYAs ICTETUKY MAaTeMaTHYECKHX 3aKOHOMEpPHOCTEU, 0OBEKTOB,
3a/1a4, pelIeHUN, PACCYk ACHUH; BOCIPUUMYHMBOCTHI0 K MATEMAaTHYECKUM aCIEKTaM Pa3JIMYHBIX BHUJIOB
HCKYCCTBA.

®uU3nYECKOe BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTHIO YMEHHUS IPUMEHATh MAaTEMaTUYECKUE 3HAHUS B MHTEpecax 3I0pOBOT0 U O€30MacHOTO
o0pa3a XKM3HHU, OTBETCTBEHHOTO OTHOIIIEHUS K CBOEMY 3JI0POBBIO (3/I0pOBOE MHUTAHKE, COATAHCUPOBAHHBII
PEKUM 3aHATHH U OTAbIXA, peryisipHas (pusndeckasi akTHBHOCTD); (PU3UUECKOTO COBEPIICHCTBOBAHUS, TIPU
3aHSATUAX CIIOPTUBHO-03/I0POBUTEIHHOM €SI TEIIBHOCTHIO.

TpynoBoe BocnuTaHHeE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHUEM IIEHHOCTH TPYAOJtOOUsS; WHTEPECOM K pa3audHbIM cdepam
po(hecCHOHANBEHOM e TEILHOCTH, CBSI3aHHBIM C MATEMAaTUKON U €€ MPUIIOKEHUSIMHU, YMEHUEM COBEPILIAThH
OCO3HAHHBIM BBIOOP Oyaymeld mpodeccuu W pean30BBIBAaTH COOCTBEHHBIC JKW3HEHHBIC ILIAHBI;
TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHUIO M CaMOOOPA30BAHHIO Ha MPOTSIKEHUU
BCEU XKU3HMU, TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PENICHUH NPAKTUYCCKUX 3a7ad MaTEeMaTHYECKON
HaIpaBJIECHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBHIO HKOJIOTMUYECKON KyIbTyphbl, MOHUMAHHEM BIUSHUS COIHAIBEHO-2KOHOMHUYECKHUX
MIPOIIECCOB HA COCTOSIHUE TPUPOJHONM M COIMAIBHOM Cpeabl, OCO3HAHHEM TIJIO0ATBHOTO XapakTepa
AKOJIOTHYECKUX MPOOJIeM; OpUEHTAIlMell Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHWM IS pelleHHs 3a]ad
B 00JIaCTH OKpYIKaIoIIeH Cpe/bl, TUTAHUPOBAHMS TTOCTYIKOB U OIIEHKH MX BO3MOXXHBIX MOCIEIACTBUN IS
OKPYXKaIOIIEeH CpeabL.

[{lenHOCTH HAYYHOTO MTO3HAHMS:



C(OPMHPOBAHHOCTBIO MHMPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUs HAYKU U
0O0IIeCTBEHHOHN MPAaKTUKH, TOHUMAaHUEM MaTeMaTUYeCKON HayKH Kak cepbl 4eTOBEYECKON AEATEIbHOCTH,
9TanoB €€ Pa3BUTHUS M 3HAYUMOCTH Ul Pa3BUTHs LMBHIN3ALMM; OBJAJECHHEM SI3bIKOM MaTeMaTUKU U
MaTeMaTHYECKOW KyJIbTypO KaK CPEeICTBOM MO3HAHUS MHPA; TOTOBHOCTHIO OCYIIECTBISATH MPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JEeSITEIbHOCTh HHANBUYaIbHO U B IPYIIIIE.

METAITPEJJMETHBIE PE3VYJIbTATBI

MeranpenmeTHele  pe3yibTaThl  OCBOEHHUS — NporpaMMmbl  yuyeOHoro mpeamera  «MaremaTuka»
XapaKTepU3yIOTCsl OBJAJCHUEM YHHUBEPCAJIbHBIMH I103HABATEIbHBIMH JICHCTBUAMHU, YHHUBEPCAIHHBIMU
KOMMYHHUKATUBHBIMU JIEHCTBUSAMH, YHUBEPCAIbHBIMU PETYJIATUBHBIMU E€HCTBUAMHU.

1)YHuBepcaibHble MO3HABATEIbHBIC JCHCTBUS, 00ECHEUMBAIOT (HOPMHPOBAHHE OA30BBIX KOTHUTHBHBIX
poleccoB 00yyaromuxcst (0OCBOEGHHE METOJ0B IO3HAHUS OKPYXKAIOILEro MUPA; IPUMEHEHUE JIOTHUECKUX,
UCCIIEIOBATEIbCKUX ONEpalnii, YMEHUH padoTaTh ¢ HHPOpMaLUE).

ba3oBeie mornueckue 1eUCTBUS:

BBISIBIIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKH MAaTEMAaTHYECKUX 0OBEKTOB, TOHSATHIA, OTHOIICHHI
MEXIY HNOHATUAMH; (OPMYJIMPOBATH OIpPEICNICHUS MOHATUHA; yCTAHABJIMBaTh CYIIECTBEHHBIN NpHU3HAK
KJaccu(UKaum, OCHOBAaHHS [l 000OIICHUS ¥ CPaBHEHUS, KDUTEPHH ITPOBOIUMOTO aHAIIN3a;
BOCIIPUHMMATh, (hOpMyIupoBaTh U NpPeoOpa3OBbIBATh CY)KICHMS: YTBEPAMUTENbHbIE M OTpULATEIbHBIC,
€/IMHUYHbIC, YaCTHBIE U O0IINE; YCIOBHBIE;

BBIBIIITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M HPOTHBOpeuUMs B (akTax, [JaHHBIX,
HaOJIIOICHUSX M YTBEPKICHUX; IIPeIaraTb KpUTSPUH IS BBISIBIICHHS 3aKOHOMEPHOCTEH M IPOTUBOPEUHIA;
JieNaTh BBIBOJBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTMKM, NEIAYKTHBHBIX M MHIYKTUBHBIX YMO3aKIHOUEHU,
YMO3aKIFOUEHU I 110 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITENIBHO JI0Ka3aTeIbCTBA MAaTEMaTUYECKUX YTBEPXKIAECHUH (MpsMble U OT IPOTUBHOTO),
BBICTPAaWBaTh apryMEHTAIMIO, TMPHBOIHWTH IMPHUMEPHl M KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CYX/IEHUS U BBIBOJIbI;

BBIOMpATh croco0 pemreHus yueOHOHW 3amauM (CpaBHMBATh HECKOJBKO BApHAHTOB DPEUICHHUs, BHIOWPATH
HaunOoJiee MOAXOAIUN ¢ yUETOM CaMOCTOSITENILHO BbIJICIIEHHBIX KPUTEPHUEB).

bazoBrbIe riccaenoBaTenbCKUe JeHCTBUS:

UCMOJIb30BaTh BOINPOCHl KaK HCCIENI0BATEIbCKUI HMHCTPYMEHT MO3HaHMS; (HOpMyIUpoOBaTh BOMPOCHI,
GuKCUpyromuMe MPOTUBOpEUNE, MPOoOJIeMy, YCTaHAaBIMBATh UCKOMOE W JaHHOE, (POpMHUPOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

MIPOBOJIUTh CAMOCTOSITEBHO CIUIAHWPOBAaHHBIA OKCIIEPUMEHT, WCCIEJIOBAaHHE IO yCTAHOBIICHHIO
0COOEHHOCTE MaTeMaTHYecKoro OOBEeKTa, SBJIEHUS, IPOLECCa, BBIIBICHUIO 3aBHCUMOCTEH MEXIy
00BEKTaMH, SIBICHUSIMH, TIPOIIECCAMH;

CaMOCTOSITENIbHO (OPMYJIMPOBATH OOOOIEHHS W BBIBOJBI MO pe3yibTaTaM MPOBEAEHHOTO HaOIIOAEHUS,
UCCIIEIOBaHMS, OLIEHUBATH JJOCTOBEPHOCTH MOJTyUYEHHBIX PE3YJIHTaTOB, BEIBOJAOB M 000OIICHHIA;
IIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE MPOLECCa, a TAKXKE BBIIBUTATh MPEANOIOKEHUS O €ro pa3BUTHU B
HOBBIX yCJIOBHUSIX.

Pabora ¢ unpopmanueit:

BBISIBIIATH JIEUIUTH MHPOPMALINH, TAHHBIX, HEOOXOAUMBIX JUISI OTBETA HA BONPOC U JUTSL PELICHHUS 33/1a4H;
BbIOMpPaTh MH(OPMAIMI0 M3 HMCTOYHUKOB PA3IMYHBIX THUIIOB, AHAJIM3MPOBATH, CHUCTEMATH3HPOBATH U
UHTEPIPETHPOBATH MHPOPMAITUIO PA3TUYHBIX BHIOB U ()OPM TIPEICTABICHUS;

CtpykTypHupoBaTh HHGOPMALIKIO, TPEACTABIATH €€ B pa3IUyHbIX (hopMax, HIUTFOCTPHUPOBATH I'papHUuECKH;
OILIEHUBATh HAJAEKHOCTH HH(OPMAIIHH IO CAMOCTOSATENEHO C(HOPMYITHUPOBAHHBIM KPUTEPHSIM.

2) YHHUBepcalbHble KOMMYHUKaTHBHBIC JCHUCTBHSA, OOECIEUMBAIOT C(HOPMHPOBAHHOCTH COLUATBHBIX
HABBIKOB 00yYaIOIINXCS.

OOuieHue:

BOCIIPUHUMATH W (POPMYIIMPOBATH CYKICHHS B COOTBETCTBHH C YCJIOBHUSMH M IENISIMU OOIICHWUS; SICHO,
TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MHCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS IO
XOJy pelIeHus 331a4, KOMMEHTHUPOBATh MOJTyYSHHBIH Pe3yIbTarT;

B X07Ie 00CYXKJIeHH 3a/1aBaTh BOIIPOCHI IO CYLIECTBY 00CYX/1aeMOi TeMbI, MPOOJIEeMBbI, pelaeMoil 3aauu,
BBICKA3bIBaTh WUJICH, HAIIETICHHBIC HA TIONCK PEIICHUS; COTIOCTABIISTH CBOH CYXICHUS C CY)KISHUSIMH JIPYTHX



YYaCTHHKOB JIHAJIOTa, OOHApPY)KUBATh pa3IM4Me W CXOACTBO TO3HMIMH; B KOPPEKTHOW Qopme

(dbopMyIHpOBaTH pa3HOTIIACHUS, CBOM BO3PAKEHUS;

NPEJCTaBIATh PE3yJbTAThl PEIICHUS 3a/1a4H, SKCICPUMEHTa, MCCICIOBAHUS, MPOCKTA; CaMOCTOSATEIHBHO
BBIOMPATH (OPMAT BBICTYIJICHUS C YYETOM 3324 IPE3CHTAIIMHA U OCOOCHHOCTEH ayAUTOPUH.
CoTpyTHHUYECTBO:

MOHUMATh ¥ UCTIOJIb30BaTh IPEUMYIIECTBA KOMAH/IHOW 1 HHIUBUAYaIbHOW pabOTHI IPU pEIIeHUH YYeOHBIX
3aja4; MPUHAMATh IE]Ib COBMECTHOM JIEATEIILHOCTH, ITUIAHUPOBATh OPraHU3aIlMI0 COBMECTHOH PabOTHI,
pacnpenensaTh BUibl paboT, T0OroBapuBaThCs, 00CYXIaTh MPOLECC U pe3yabTaT padoThl; 0000IaTh MHEHUS
HECKOJIbKUX JIFOJICH;
y4acTBOBATh B TPYMIIOBBIX (hopMax paboThI (00CYyKIeHUS, 0OOMEH MHEHUH, «MO3TOBBIE IITYPMbD» U HHEIC);
BBINOJIHATh CBOKO 4acTh pabOThl M KOOPJMHHPOBATH CBOM JCHCTBUS C APYTUMH UWICHAMH KOMAaHJIbI;
OLIGHUBATh Ka4eCTBO CBOETO BKJIAJa B OOIIMI MPOIYKT IO KPUTEPHUSIM, CHOPMYITHUPOBAHHBIM YYaCTHUKAMH
B3aUMO/ICHCTBHSI.

3) YHuBepcaibHbIe pEryJsITUBHBIC ACHCTBHS, 00CCIICUUBAIOT (POPMUPOBAHUE CMBICIOBBIX YCTaHOBOK M
KM3HCHHBIX HABBIKOB JINYHOCTH.

Camoopranusanus:

COCTAaBIISATH [UIaH, AJITOPUTM PEIICHUS 33]1a4, BEIOUPATH CIIOCO0 pEIIeHUS C y4ETOM UMEIOIIUXCS PECYpPCOB
¥ COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATH BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM
nHpopmanuu.

CaMOKOHTpOJIb:

BJIQJICTh HABBIKAMU [T03HABATEIILHOM pe(ICKCUU KaK OCO3HAHHUS COBEPIIAEMBIX JCUCTBUI M MBICIIUTEIILHBIX
IPOIIECCOB, UX PE3YyJbTATOB; BIAAETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS IpoIiecca U pe3yiIbTara
peILICHHUS MATEeMaTUYECKOH 3a/1auu;

NPEIBUICTh TPYJHOCTH, KOTOPbIE MOTYT BO3HHKHYTH NPH PEIICHHH 33Jadd, BHOCHTH KOPPEKTHUBHI B
NeSITeJIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIILCTB, JAHHBIX, HAWJICHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pE3yJbTaTa LEIH W YCIOBHSAM, OOBSCHATh NPUYMHBI JTOCTHIKCHUS WIH
HEJIOCTUKCHHUS PE3YJIbTATOB JACITEIBHOCTH, HAXOJUTh OIIUOKY, 1aBaTh OIICHKY IPUOOPETEHHOMY OIIBITY.
IMPEAMETHBIE PE3VYJIbTATHI
[TpeamerHble pe3ynbTaThl ocBoeHus [IpumepHoit paboueil mporpaMMbl IO MaTeMaTHKE MPEICTABIEHBI 110
rogaM oOydeHHsI B paMKax OTAEIbHBIX KypPCOB B COOTBETCTBYIOIIMX pa3zenax Hactosmei [Iporpammel.

PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O

AHAJINA3A».

Llenu u3yuyeHus yueOHOTo Kypca
Kypc «Anrebpa u Hayajla MaTeMaTH4YeCKOTO aHaju3a» SBISIETCS OJHUM M3 HauOoliee 3HAYMMbIX B
porpaMMe CTapIlei MIKOJIbI, MOCKOJIBKY, C OJHOM CTOPOHBI, OH 00eCreuynBaeT HHCTPYMEHTAIbHYIO 0a3y
JUIT U3yYEHHUsS] BCEX €CTECTBEHHO-HAyYHBIX KYPCOB, a C JPYroil CTOPOHBI, (hOPMHUPYET JIOTHYECKOE M
abCTpaKTHOE MBIIUIEHUE YYalluXcs Ha YPOBHE, HEOOXOJUMOM Il OCBOEHHsSI KYpCOB WH(OpPMATHKH,
OOIIEeCTBO3HAHMUS, WCTOPUH, CIOBECHOCTH. B paMKkax JmaHHOTO Kypca ydaliudecs OBJaJeBaloT
YHMBEPCAJIbHBIM  SI3BIKOM  COBPEMEHHOH HaykH, KoTopas (QOpMylupyeT CBOM JOCTIHIKEHHsS B
MaTeMaTudeckon hopme.
Kypc anreOpbl 1 Hayaid MaTeMaTHYEeCKOrO aHajiu3a 3aKJIaJbIBaCT OCHOBY Ui YCIEIIHOTO OBIAJCHUS
3aKOHAMH (DU3HUKH, XUMHH, OWOJIOTUH, TTIOHUMAHHUS OCHOBHBIX TCHICHIIMH SKOHOMHKH M OOIIECTBEHHOU
KHU3HH, TI03BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX IM(PPOBBIX U KOMIIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO
UCTIOJIB30BAaTh UX B TOBCETHEBHOM KHU3HH. B TOXe Bpemst oBlIaziecHne aOCTPaKTHBIMH M JIOTUYECKH CTPOTHMHU
MaTeMaTHYECKUMH KOHCTPYKIMSMHU pa3BUBAaET YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH
WUCTHHHOCTB YTBEPK/ICHUS, UCTIOIH30BaTh 0000MEHHE U KOHKPETHU3AINIO, a0CTparupoBaHue U aHAJIOTHIO,
dopmHpyeT KpeaTUBHOE M KpUTHUECKOE MbIlIeHHe. B Xo/1e n3yuenus anreOpsl 1 Hayaja MaTeMaTu4ecKoro
aHaliM3a B CTapliedl IIKOJe Y4Yalluecs IIOJyYaloT HOBBIH OMNBIT pENICHUs TPHUKIAJIHBIX 3aad,
CaMOCTOSITENIFHOTO TOCTPOEHUSI MaTeMaTHMYeCKUX MoOJIeNIell pealbHbIX CHUTyallMi M HHTepIpeTanuu
TIOJTYYCHHBIX PEIICHUH, 3HAKOMSITCS C TPUMEPAMH MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE, HAYKE U
B UCKYCCTBE, C BBIIAIOIIUMUCS MATEMATUYECKUMU OTKPBITHSIMH U UX aBTOPAMHU.



Kypc o61anaeT 3HaunTEIbHBIM BOCIIUTATENIbHBIM IIOTEHIIMATIOM, KOTOPBIN pean3yercs Kak uyepe3 yueOHbIH
MaTepHa, CocoOCTBYIONINH (HOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK U Yepe3 CreuPHKy yueOHOH
NeSITeIbHOCTH, TPEOYIOLIeH CaMOCTOSITENbHOCTH, AKKYpPaTHOCTH, HPOJODKUTEIBHOM KOHUEHTpaluu
BHHUMAaHUS U OTBETCTBEHHOCTH 32 MOJIyYE€HHBIN pe3yJIbTaT.

B ocHoBe Meronuku oOydeHus anredpe M HayajaM MaTEeMaTUYECKOI'O aHaIM3a JIEKHUT AEATeJbHOCTHBIN
HOPUHIUI 00yUYeHHUS.

B crpykTtype kypca «AusreOpa M Hayajga MaTeMaTHMYECKOIO aHAJIN3a» MOXHO BBIICIUThH CIEIYIOLIHNE
CoJIepKaTeIbHO-METOJUUECKUE JTMHUK: «Hucna 1 BeIYUCICHUs», «DyHKIMK U Tpapuku», «YpaBHEHUS H
HepaBeHCTBa», «Havama maremarnueckoro anaimsa», «MHOXeCTBa M JOTrHMKa». Bce OCHOBHbIE
COJIepKATEIbHO-METOJUYECKUE JIMHUU U3yUYalOTCsl Ha MPOTSHKEHUH ABYX JIET 00y4YeHHs B CTapIIei IIKoJe,
€CTECTBEHHO JOIOJIHASL IpYr ApYyra U IOCTENEHHO HACHINAACh HOBBIMH TEMaMHU U paszesaMu. MoxHO ¢
YBEPEHHOCTBIO CKa3aTh, YTO JAHHBIN KypC SIBJISETCS MHTETPATUBHBIM, MOCKOJBKY OOBEIUHSET B cebe
COJIepKAHNE HECKOJIBKMX MaTeMaTU4YeCKUX JIUCLMIUIMH: anredpa, TPUTOHOMETpUs, MaTeMaTU4eCKHUN
aHanM3, Teopust MHOXkecTB M ap. [lo mepe Toro kak yuwamuecs OBIafeBalOT BcE Oojee MIUPOKUM
MaTeMaTHYECKUM alapaToM, y HUX I10CII€A0BaTENbHO (POPMUPYETCS M COBEPLICHCTBYETCSl yMEHUE CTPOUTH
MaTeMaTUYECKyl0 MOJEIb PEalbHOM CUTyallH, NMPUMEHSATh 3HAHUS, NOJY4YeHHbIE B Kypce «Anredpa u
Hayaja MaTeMaTHYeCKOro aHaIN3ay», Ul PeLeHHs CaMOCTOATENIbHO c(hOpMYyIMPOBAaHHON MaTeMaTHYeCKON
3a/1a4yM, a 3aT€M UHTEPIPETUPOBATDH [1OJYUEHHBII pe3ybTar.

CopnepxaTenbHo-MeToANYeCKass JUHUS «Yucina M BbIUMCIEHUs» 3aBepliaeT (OPMUPOBAHHE HaBBIKOB
UCIIOJIb30BaHUs JIEHCTBUTENBHBIX YHMCEJ, KOTOPOE ObUIO HauaTO B OCHOBHOM Ikoje. B crapmeil mikoie
0oco0oe BHUMaHue yjenseTcs (OpMUPOBAHUIO IPOUHBIX BBIYMCIUTEIbHBIX HAaBBIKOB, BKIIIOYAIOIUX B ce0s
UCTIOJIB30BaHUE PA3IMYHBIX (OPM 3aMUCH JEHCTBUTEIHHOTO YHCIA, YMEHHE DPAlMOHAIBHO BBITIOIHSTH
JeHCcTBUS C HUMH, JAeiaTh NPUKUIKY, OLEHHMBaTh pe3ynbraT. OOydaromiuecss MOJy4YaroT HaBBIKU
npUOIMKEHHBIX BBIYMCIICHHH, BBITIOJIHEHUS JCHCTBHIA C YMCIaMHM, 3alMCAaHHBIMH B CTaHIApTHOU (opme,
VCIIOJIb30BAaHUSI MAaTEMAaTHUECKNX KOHCTAHT, OLIEHUBAHUS YUCIIOBBIX BHIPAKEHUM.

Jluaus «YpaBHEHHS W HEPABEHCTBA» peANM3yeTcs Ha MPOTSDKEHUH BCEro OOydYeHHs B CTapIueil mIKole,
IIOCKOJIBKY B KaX10M pa3Jieiie IporpamMmbl IPeyCMOTPEHO PELICHHE COOTBETCTBYIOLIMX 3a4a4. Y Yaluecs
OBJIAJICBAIOT PA3JIMYHBIMU METOJJAMU PELIEHUS LIE€TbIX, PAllMOHATIbHBIX, HPPALMOHAIIBHBIX, I0KA3aTEIbHBIX,
JOrapu(pMHUECKUX U TPUTOHOMETPUUECKUX YpaBHEHMH, HEPABEHCTB M MX cucTeM. [lomyyeHHble yMEHUS
UCIOJIb3YIOTCSL TIPU UCCIIEJOBAaHUM (PYHKIMI C OMOIIBIO MPOM3BOJHON, PEIIEHUU MPHUKIAJHBIX 3a/1a4d U
3aJa4 Ha HaxOXJIeHUEe HauOOJBIINX U HAUMEHBIINX 3HaueHui QpyHKiuu. J[aHHas coaepxarenbHas JTUHUSL
BKJIIOUaeT B ce0s Takke (OpMHUpPOBAHME YMEHHM BBIMOJIHATH pacu€Thl 1o ¢opMysaM, Ipeodpa3oBaHus
LENbIX, PALMOHAIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKXKe BBIPAKEHUH,
CoJiepKallluX CTENeHUu U Jiorapudmel. braronaps mzydeHuio aireOpandyeckoro marepuajia MpoHCXOJIUT
JanpHeiee pa3BUTHE AITOPUTMUYECKOTO U a0CTPAKTHOTO MBIIIJICHUS YYaIlUXCsl, JOPMUPYIOTCS HAaBBIKU
JNEAYKTUBHBIX pacCyXJIeHUM, paboThl C CHUMBOJBbHBIMU (OpMaMH, MPEICTaBICHUS 3aKOHOMEPHOCTEN W
3aBHCUMOCTEH B BHJIe PABEHCTB M HepaBeHCTB. AureOpa mpeiaraetr 3¢Gp(GeKTUBHbIE MHCTPYMEHTHI JUIS
pelIeHNs IPaKTUUECKUX U €CTECTBEHHO-HAYUHBIX 3a/1a4, HArJISAHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKa HAYKH.

CopepxarenpHo-MeToanYecKas TUHUS «DyHKIMU U rpadUKu» TECHO MepeIuieTaeTcs ¢ APyTUMHU JTUHUAMU
Kypca, MOCKOJBKY B KAaKOM-TO CMBICIE 3alaéT IOCJIENOBATEIbHOCTh M3Y4YEHMsI Marepuana. M3ydeHune
CTETNIEHHOH, TOKa3aTeIbHOM, JJorapu(MUYECKON U TPUTOHOMETPUUYECKUX (DYHKIUHN, UX CBOUCTB U rpauKoB,
UCTIOJIb30BaHUE (DYHKIMI Uil peIeHus 3aa4 U3 JPYTUX y4eOHBIX MPEAMETOB U PEATbHOM KHU3HH TECHO
CBS3aHO KaK C MaTeMaTHMYeCKUM aHaJu30M, TaK M C pEIIeHHeM ypaBHEHHH u HepaBeHCTB. [Ipu sTom
OosbllIOe BHUMaHUE yJenseTcss (pOpMHUPOBAHUIO YMEHHUS BBIpaXKaTh (OpMyJiaMH 3aBUCHUMOCTH MEXITY
Pa3IUYHBIMU BEJIMYMHAMH, UCCIENOBAaTh MOJTy4YeHHble (QYHKIUHU, CTPOUTh UX rpaduxu. Marepuan stoit
COJIEpKaTeNIbHOM JINHUU HAlleJIEH HAa Pa3BUTUE YMEHUI U HABBIKOB, T03BOJISIFOIIMX BBIPAXXAaTh 3aBUCUMOCTH
MEXJly BEIMUYMHAMU B pa3iu4yHON (opme: aHamuTHUeCcKOW, rpaduueckoil u cioBecHoil. Ero msydenue
CHOCOOCTBYET Pa3BUTHIO aJTOPUTMHUECKOTO MBIIUIEHUS, CIOCOOHOCTH K 00O0OIIEHHIO U KOHKPETH3AINH,
HCIIOJIb30BAHUIO aHAJIOTHH.

CopepxarenpHas 1uHus «Hagana maTeMaTnueckoro aHaan3a» MO3BOJISIET CYLECTBEHHO PACIIMPUTH KPYT
KaK MaTeMaTHYeCKHX, TaK M MPHUKJIAJHBIX 3a]ad, JAOCTYMHBIX OOyYaromIMMCS, Y KOTOPBIX MOSBIISETCS



BO3MOXHOCTb MCCJIEIOBaTh U CTPOUTH Ipaduku (YHKUMH, ONpEeAessaTh MX HauOONIbIINE U HaHUMEHBIINE
3HAYEeHHUs, BBIYUCIIATH IUIOIAAN (UTyp M 00bEMBI T€JI, HAXOAUTH CKOPOCTH U YCKOPEHUs MporieccoB. JlaHHas
coJiepKaTeNbHas JMHUS OTKPBIBAET HOBBIE BO3MOKHOCTH IIOCTPOEHUS MaTEMAaTHUECKUX MOIEIIEH peanbHbIX
CUTYyaIMid, HAXOX/ICHUS HAWIyYlIero PEUICHUsI B MPHUKJIATHBIX, B TOM YHCJIE COLUATbHO-3KOHOMUYECKHUX,
3ajjayax. 3HAKOMCTBO C OCHOBAaMM MAaTE€MaTMUYECKOrO aHajM3a CHOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO,
(opManbHO-IOTHYECKOT0 U KPEaTUBHOTO MBINUICHUS, (JOPMHUPOBAHUIO YMEHUI PAaCIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHKHU B HayKe, TEXHUKE U UcKyccTBe. OOyuaronyecs y3HatT O BbIIAIOLIUXCS pe3yJIbTaTax,
MOJYYCHHBIX B XOJI€ Pa3BUTHUSI MATEMATUKH KaK HAayKH, U UX aBTOPax.

CopneprxaTenbHO-MeTOANYECKAs JIMHUS «MHOKECTBA 1 JIOTHKa» B OCHOBHOM I1OCBSIILIEHA 3JIEMEHTaM TEOpUU
MHOXeCTB. TeopeTHKO-MHOKECTBEHHbIE TPEICTABICHUS TPOHU3BIBAIOT BECh KyPC IIKOJIbHOW MaTeMaTUKU
U IpenaraloT HauOosiee YHHUBEpPCAJIbHBIA S3bIK, OOBEIMHSIOIIMN BCE pa3/ienbl MaTeMaTHUKU U e
IPWIOKEHUHN, OHM CBSI3bIBAIOT pa3Hble MaTeMaTHYECKUE AMCLMILIMHBI B enHoe 1enoe. Iloaromy BakHO
JlaTh BO3MOYKHOCTb HIKOJbHUKY TOHUMaTh TEOPETUKO-MHOKECTBEHHBIN A3bIK COBPEMEHHON MaTeMaTUKH U
UCIIOJIb30BAaTh €T0 JJIsl BBIPAKEHHSI CBOMX MBICIICH.

B kypce «Anrebpa u Hayana MaTreMaTHYECKOI0 aHaJIN3ay MPUCYTCTBYIOT TAK)KE OCHOBBI MAaTEMaTHUECKOTO
MOJICITIMPOBAHMSI, KOTOPbIE MPU3BaHbl CPOPMUPOBATH HABBIKM IIOCTPOCHUSI MOJAETCH peabHBIX CUTYaIHi,
UCCIICIOBAaHMs 3TUX MoOJeNeld ¢ TMOMOILNBI0 ammapata ainreOpbl M MaTeMaTH4YecKoro aHajliusza u
MHTEPIPETANN OTYYCHHBIX Pe3yIbTaToB. Takue 3a1aHusl BIUIETCHBI B K&K/ U3 Pa3/IENOB IPOTPAMMBIL,
IIOCKOJIBKY BECh MaTepuall Kypca IIMPOKO UCIIONIb3YeTCs Ul pellieHus NpuKIaaHbIX 3afad. [lpu pemenun
peaIbHBIX NPAKTHUYECKUX 3a/Jad ydalluecs pa3BUBAalOT HAOJIOATENbHOCTh, YMEHHE HaXOIUTh
3aKOHOMEPHOCTH, a0CTParupoBaThCsl, UCIOJIb30BaTh aHAJIOTHIO, 000011aTh U KOHKPETHU3UPOBATh IPOOIeMy.
JlesarenpHOCTh 10 ()OPMHUPOBAHUIO HABHIKOB PEIIEHHUS MPUKIAJHBIX 3a7ad OpPraHU3yeTcs B IpoIecce
U3y4YeHUs BCeX TeM Kypca «Anredpa 1 Hayajga MaTeMaTHUYeCKOro aHaIN3ay.

Mecto yueOHOro Kypca B yueOHOM ILJIaHe

CornacHo yuebHomy muaHy B 10—I11 kmaccax wu3ydaercss y4yeOHBIM Kypc «Aurebpa M Havaia
MaTeMaTUYECKOT0 aHalln3a», KOTOPbIM BKIIIOYAET B ce0s CIENYIOLIME OCHOBHBIE PA3/eiibl COAEPIKAHUS:
«Yucna v BBIYMCICHUSA», « Y paBHEHHs M HepaBeHCTBa», « DyHKIMU U rpapukmny», «Hayana maremaTueckoro
aHanu3a» U «MHOXKECTBA U JIOTUKaY.

B Y4eGHOM 1utaHe Ha n3ydeHue Kypca aiareOpsl U Hauyal MaTeMAaTHYeCKOTO aHajIu3a OTBOJIUTCS 2 y4eOHBIX
yaca B Hezento B 10 kinacce u 3 yueOHbIX yaca B Hezento B 11 kiacce, Bcero 3a Ba roga ooyuenuss —175
y4eOHBIX 4acoB.

[Inanupyemble TpeIMETHBIE PE3YIbTAThl OCBOEHUS
paboueii mporpaMMBbI Kypca (110 rofam o0ydIeHHs)

OcBoeHne yueOHOro Kypca «Anredpa 1 Hadajga MaTeMaTHYECKOro aHajlM3a» Ha YPOBHE CPEIHEr0 OOILEro
o0pa3oBaHUs JIOJDKHO oOOecredyuBaTh JIOCTHXKEHHE CIEeIYIOIIUX HPEeAMETHBIX 00pa30BaTeNbHBIX
pe3yIbTaTOB!

10 xnacc
Yucna v BIYUCICHUS
OnepupoBaTh NOHATHAMHU: PALIMOHAIFHOE U JEHCTBUTEIBHOE YUCIIO, OOBIKHOBEHHAS U JIeCATUYHAs JPOOb,
TIPOIICHTHI.
BoImonsaTe apupmMeTnueckue onepamnnun ¢ paliMoHaIbHBIMU U J€HCTBUTEIbHBIMU YUCIIAMH.
BrImonHATh TpUONMKEHHBIC BEIYMCIICHUS, HCIIONB3YS TpaBUIIa OKPYTJICHUS, JeIaTh MPUKHUIKY W OIEHKY
pe3yJbTara BBIYMCICHUH.
OmnepupoBaTh MOHATHSIMHU: CTETICHD C IIEJIBIM NIOKa3aTeeM; CTaHAapTHas (popMa 3armmc AeHCTBUTEIHLHOTO
quciIa, KOpEeHb HaTypalIbHOM CTETEeHH; MCII0Ib30BaTh MOIXOIIYI0 (popMy 3amucu 1eHCTBUTENbHBIX YHCEel
JUTSL PeIICHUST IPAKTUIECKUX 3a/1a9 U TPE/ICTABICHUS TaHHBIX.
OnepupoBaTh MOHATUAMHU: CHHYC, KOCHHYC W TaHI€HC IPOU3BOJILHOTO YIJa; MCIOJIB30BaTh 3aluch
IIPOU3BOJIBLHOTO yTJIa uepe3 00paTHbIe TPUTOHOMETpHUECKHEe QYyHKIUU.

YpaBHEHHS 1 HEpABEHCTBA



OnepupoBaTh NOHATUSMU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO; 1I€JI0€, PAllMOHAIBHOE, UpPaIlOHATbHOE
ypaBHEHHE, HEPABEHCTBO; TPUTOHOMETPHUECKOE YPAaBHEHHUE;

BreimonusaTe mpeoOpa3oBaHUs TPUTOHOMETPUUECKHUX BBIPAXEHHH M pemaTrb TPUTOHOMETPUYECKUE
ypaBHEHHS.

BrinonusaTe npeoOpa3zoBaHus 1EbIX, pAllMOHATBHBIX U UPPAIMOHATBHBIX BHIPAKEHUHN U peIIaTh OCHOBHbBIE
THUTIBI IEJBIX, PAIIHOHATBHBIX U UPPAIMOHATLHBIX YPABHEHUI 1 HEPABCHCTB.

[IpuMeHsTh ypaBHEHUsS M HEpPaBEHCTBA JUIsl PEIleHUs MaTeMaTU4YeCKUX 3a/lad W 3a7ad U3 Pa3InyHbIX
oOyacTell HayKu U pealbHOM JKU3HH.

MonenupoBaTh peanbHble CUTYalluu Ha SI3bIKE aJIreOpbl, COCTABISATH BBIPAXKEHUS, YpaBHEHUS, HEPABEHCTBA
10 YCJIOBHIO 33J]a4H, UCCIIEI0BATh IIOCTPOCHHBIE MOJICNU C UCTIOIb30BAHUEM arnapaTa aiareopsl.

OyHKIMH U TpaduKu

OnepupoBarh MOHATHUAMH: (YHKIIHS, CIIOCOOBI 3aMaHus (PYHKIIMH, OOJACTh OMPEICICHHUS U MHOXKECTBO
3Ha4YeHUH PyHKIUH, TpaduK GyHKIIMHA, B3aUMHO OOpaTHbIE (PYHKITUH.

OnepupoBarh TOHATHSIMH: YETHOCTP W HEUYETHOCTh (PYHKIHMH, HYIUM (DYHKIUHA, MOPOMEKYTKH
3HAKOIOCTOSIHCTBA.

Hcnonp3oBatek rpaduky GyHKIHMIA U1 pelIeHns ypaBHEHUH.

Ctpouth 1 ynuTaTh rpadUK TUHEWHON QYHKIUH, KBaPAaTUIHONW (QYHKIIUU, CTENEHHOW (PYHKIIMU C LEeTbIM
IIOKa3aTeJIeM.

Hcnonws3oBath rpaduku GyHKUMNA A UCCIEAOBAHUS IMPOLIECCOB M 3aBUCHUMOCTEH MpU pEUICHUH 3a/1ad
U3 ApYTrUX Y4YeOHBIX MPEIMETOB M pPEaTbHON JKU3HH; BBIpaXaTh (OPMYJIaMU 3aBUCHMOCTH MEXKIY
BEJIMYMHAMU.

Hauana matemaTnyeckoro aHaiausa

OnepupoBath MOHATUSAME: TOCIEI0BATEILHOCTD, apU(PMETHUECKAs U TEOMETPUYECKAsi IPOTPECCHH.
OmnepupoBaTh NOHATHSAMH: OECKOHEYHO YOBIBAIOIIAs T€OMETpUYECKas Mporpeccusi, CyMMa OECKOHEYHO
yOBIBAIOLIEH r€OMETPUUECKON MTPOTPECCUHU.

3amaBarh MOCIIEIOBATEIHPHOCTH PA3IMYHBIMH CLIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCIEA0BATENBHOCTEN U IPOTPECCH IS PELLICHUS pealbHbBIX 3a/1a4 MIPUKIAIHOTO
XapaxTepa.

MHokecTBa 1 JIOTUKA

OnepupoBaTh NOHATHSIMU: MHOKECTBO, ONIEpAIIUN HaJl MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJIsi OMMCAaHUS PEaJbHbIX MPOLIECCOB U SIBIICHUH, MPU
pellIeHnH 3a7a4 U3 IPYTHX YYEOHBIX MIPEIMETOB.

OrniepupoBaTh MOHIATHAMU: OTPENICTICHUE, TEOPEMA, CIIEJICTBUE, TOKA3aTEIbCTBO.

11 xmacc

Yucna v BIYMCIECHUS

OnepupoBaTh NOHATUSAMU: HATypalIbHOE, II€JI0€ YNCII0; UCII0JIb30BATh MPU3HAKU JIETMMOCTH 1IEJIbIX YHCET,
Pa3oKEHHE YNCiIa Ha IPOCThIE MHOYKUTENU JJIs PEILICHMS 3a1a4.

OnepupoBaTh MOHATHEM: CTENIEHD C PAllMOHAILHBIM [TOKA3aTEJIEM.

OnepupoBaTh MOHATUAMHE: JIoTapu(M YUCIIa, TECATUYHBIC U HATYpaJIbHbIE JIOTapU(MBI.

YpaBHEHHS 1 HEpABEHCTBA

[TpumMeHsTH CBOWCTBA CTENIEHH AJIS TPeoOpa30BaHuUs BEIPAXKEHUI; OTIepUPOBAThH MOHATUSMHU: TIOKA3aTEIbHOE
YPaBHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE THUIIBI TOKA3ATEIbHBIX YPABHEHUI 1 HEPABEHCTB.
BoemonsaTe mpeoOpa3oBaHMsl BBIpRXEHUH, CcoAepXKalluX JIorapu(Mbl, ONepHUpoBaTh MOHATHIMMU:
jorapuMuyueckoe ypaBHEHHE M HEPABEHCTBO; PEIIaTh OCHOBHBIE THUIIBI JIOTApU(PMUYECKUX YPABHEHUN U
HEPaBEHCTB.

Haxonuts pemenus npocTenmnx TPUroHOMETPUIECKNX HEPABEHCTB.

OnepupoBaTb NOHATUSMM: CHUCTEMA JIMHEWHBIX YpPaBHEHUH M €€ pELIEHHE;, HCIOJIb30BaTh CHCTEMY
JIMHENHBIX YPAaBHEHUN JUIsl pEIICHUS TPAKTUYECKUX 3a/1a4.

Haxonuts pemienus NpoCcTEUIINX CUCTEM U COBOKYITHOCTEH palliOHAJIbHBIX YPABHEHUI U HEPABEHCTB.



MozenupoBaTh peaabHble CUTYallUU Ha A3bIKE aIreOpbl, COCTABIATh BBIPAXKEHUS, yPAaBHEHUs, HEPAaBEHCTBA
Y CUCTEMBI 110 YCJIOBUIO 3a/1a41, UCCIIEI0BAThH TIOCTPOSHHBIEC MOJIEIH C UCTIOIb30BAHUEM allapara anreopsl.
OyHKUIUYU U TpadUKu

OnepupoBaTh MOHATHAMHU: MEpUOANYECKas (DYHKIMSA, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUH, TOYKHU
9KCTpeMyMa (YHKIHMU, HaUOOoJIblIIee U HAaUMEHbIlee 3HaYeHUs (PYHKIIMU Ha IPOMEKYTKE; UCIOIb30BATh UX
JUTSL KCCTIeTOBaHUS (DYHKITUH, 3aIaHHON TrpaduKoM.

OnepupoBaTh NOHATUAMMU: TpapUKH OKa3aTEIbHOM, JJOrapu(pMUUECKON U TPUTOHOMETPUYECKUX (DYHKIIMIA;
n300pakaTh X HAa KOOPIUHATHON TUIOCKOCTH M UCTIONB30BATH JIUIsl PEIICHUs] YPaBHEHUI 1 HEPAaBEHCTB.
N300paxaTh Ha KOOPAMHATHOH IIOCKOCTH IpadUKU JIMHEHHBIX ypaBHEHMH U MCIIOJIb30BaThb WX JUIS
peleHus. CUCTEMBI JINHEVHBIX YPaBHEHU.

Hcnonb3oBate rpadguku QyHKIOMHA U1 MCCIEIOBaHUS MPOLECCOB U 3aBUCUMOCTEH M3 JPyrux ydeOHBIX
JUCIUIUINH.

Hauana matemaTndeckoro aHaausa

OnepupoBaTb  NOHATUSAMM:  HeHpepbiBHas  (QyHKIMS; [POM3BOAHAS  (PYHKLMHU;  HCIOJIb30BaTh
reOMETPUUECKUN U (PU3NYECKUI CMBICI IPOU3BOIHOM /7Sl peLIeHMs 3a/1a4.

HaxoauTe npou3BO/AHBIE 3J1€MEHTApHBIX (YHKIMH, BBIUUCIATH MPOU3BOJHBIE CYMMBbI, MPOU3BEICHMUS,
4acTHOTO (DYHKITHH.

Hcnonb30BaTh NPOU3BOAHYIO JUISl UCCIIEAOBAHUS (DYHKIIMM HA MOHOTOHHOCTbh U 3KCTPEMYMBbI, IPUMEHSATh
pe3yNbTaThl UCCIIEI0BAHUS K TIOCTPOCHUIO IPAPUKOB.

Hcnonp30BaTh NPOU3BOAHYIO Ul HAaXOXICHUS HAWIYUYLIEr0 PEIIEHUS B NPUKIAIAHBIX, B TOM YHCIE
COLIMAIbHO-DKOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh NOHATUSAMU: NIEPBOOOPA3HAS U UHTETPaJ; HOHUMATh T€OMETPUUYECKUNA U (PU3HMUECKUI CMBICIT
WHTErpaja.

HaxonuTte nepBooOpasHble 3JIeMEHTApHbIX (YHKIMHA; BBIUMCIATH HHTErpai mo ¢opmyne Hproorona—
JleiiOHuLA.

Pemate npuxiagHble 3afayd, B TOM YHCIE COLHMAIbHO-?)KOHOMHUYECKOrO0 M (PU3UYECKOro XapakTepa,
CpencTBaMU MaTEMaTUYECKOIO aHAJIU3A.

Copep:xanue yue6HOro Kypca (1o rojaM o0yueHus)
10 xmace
Yucna u BBIYUCICHUS
Pannonaneueie yncna. OOBIKHOBEHHBIE M JECSITUYHBIE APOOH, MPOLEHTHI, OECKOHEUHbIE TEPUOANYECKUE
IpoOu. ApudMeTHIECKre ONepaliy ¢ PAMOHATLHBIME YHCIIaMH, PEOOPA30BAHMS YUCIIOBBIX BRIPAKCHHU.
[Tpumenenue apobeil u MPOLEHTOB AJI PElIeHUs] MPUKIATHBIX 33a7a4 U3 Pa3luYHbIX OTpacield 3HaHUU U
pEaTbHOM KU3HH.
JeiictButensHble uucna. PanuoHanbHbIE W UppaloOHalIbHBIE YHCIA. ApHPMETHUECKHE OIepaluud ¢
JNEHCTBUTENLHBIME YnciamMu. [IpuOmmkEHHbBIC BBIYHUCICHUS, TPaBUIa OKPYTJICHUS, TMPUKHUJIKA W OIEHKA
pe3ynbTaTa BRIYUCICHUH.
Crenenp ¢ 1ensiM mokazateneMm. CTaHgapTHast ¢popMa 3amucH JIEHCTBUTEIBHOTO YHcia. Mcrmons3oBaHue
MOIXOAIICH POPMBI 3aMMCH ACHCTBUTEIHHBIX YHCEN JUIsl PEIICHUS MPAKTUIECKUX 3a/1a4 U MPEJICTABICHUS
JTAaHHBIX.
ApudmeTndecknii KOpeHb HaTypalibHOU crerneHu. JleiicTBus ¢ apuMeTHIeCKUMHU KOPHSMU HaTypaibHOU
CTETICHH.
CuHyC, KOCHHYC W TaHIEHC YHCJIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, apKTaHT€HC YHCIOBOTO
apryMeHTa.

YpaBHEHHS 1 HEpABEHCTBA

ToxecTBa U TOXK/IECTBEHHbIE TPE0OpPa30BaHUS.

[TpeobpazoBaHre TPUTOHOMETPUYECKUX BbIpakeHUH. OCHOBHbBIE TPUTOHOMETPUYECKHE (POPMYJIBL.
VYpaBHeHUe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pellieHre HepaBeHCTBa. MeTo | HHTEPBAJIOB.
Pemenue nensix 1 1poOHO-pallMOHANBHBIX YPABHEHUI U HEPABEHCTB.



Peuienue nppanmoHaabHbIX YPaBHEHUN U HEPABEHCTB.

Pemienne TpUroHOMETpUYECKUX YPAaBHEHUM.

[IpuMeHeHNEe ypaBHEHMH M HEPABEHCTB K PEIICHHUIO MAaTEMaTUYECKUX 3a7ad W 3aJad U3 Pa3IM4YHBIX
oOyacTell HayKu U pealbHOM JKU3HH.

@yHKUIUYU U TpadUKu

OyHKus, crocoObl 3ananusa Gyakuu. ['paduk ynkiuu. Bzaumuo ooparabie GyHKITHH.

Obnacte ompeneneHuss ¥ MHOXeCTBO 3HaueHW ¢yHkmmu. Hymm  ¢dysxmum.  TIpomexyTtku
3HAKOIOCTOSAHCTBA. YETHBIC U HEUETHBIE (PYHKLIUU.

Crenennast (pyHKIMS C HATypaJIbHBIM M IIeNbIM Moka3aTeneM. E€ cBoiictBa u rpaduk. CoiicTBa U rpadux
KOpHSI N-Oi CTENEeHHU.

Tpuronomerpuieckas OKpy>KHOCTb, OIIPECIICHHE TPUTOHOMETPUIECKUX (PYHKIIUI YHCIOBOTO apryMeHTa.

Hagana MmaTeMaTnueckoro aHajimsa

ITocnenoBaTeNbHOCTH, CITOCOOBI 3aJaHMs MOCIEN0BATEILHOCTEH. MOHOTOHHEBIE ITOCIIEN0BATEIHLHOCTH.
ApudmeTrndeckast ¥ reoMeTpruieckasi mporpeccun. beckoHeuHO yObIBarOIIasi TeOMETPHUYECKAsT TPOTPECCHSL.
Cymma OeckoHeuHO yObIBaroleil reoMerpuueckoil mnporpeccud. @DopMynia CIOXKHBIX MPOIEHTOB.
Hcnonb3oBaHue mporpeccuu AJisl pelIeHUs] pealbHbIX 3a/1a4 MPUKIAJHOTO XapaKTepa.

MHOXeCTBa U JIOTHUKA

MHoecTBO, omnepanuu HajJ MHOKecTBaMu. Jluarpammbl Oiiniepa—Benna. IIpuMeHeHue TeOopeTHKO-
MHO’KECTBEHHOTIO armapara Jijisi ONMCaHUs PEeaTIbHBIX MPOLIECCOB U ABJICHUM, IPU PELICHUH 3aa4 U3 IPYTHUX
y4eOHBIX MPEIMETOB.

Ornpenenenue, Teopema, CIeACTBUE, 10Ka3aTEIbCTBO.

11 xnacc

Ywucna 1 BEIYUCICHUS

Harypanbnsle u nensie yncna. [Ipu3Haku qe1MMOCTH HEIbIX YHCEll.

Crenens ¢ pallMOHAIBHBIM Moka3aresieM. CBOMCTBA CTETICHH.

Jlorapudwm yucna. JlecaTuyHble U HATYpadbHbIC JOTapU(MBIL.

YpaBHEHHS 1 HEPABEHCTBA

[TpeoOpazoBanue BhIpAKEHHM, COIEPIKAIINX JOTapru(MBI.

[IpeobpazoBanue BeIpaXEHUN, COIEPKAIINX CTEIICHU C PAIMOHAIBHBIM MTOKa3aTEIEM.

IIprMepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

IToka3aTenbHbIE ypABHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS U HEPABEHCTBA.

Cucrtembl JMHEWHBIX ypaBHeHUH. PeleHne mnNpUKIamHBIX 3a7ad C TOMOIIBIO CHCTEMBI JIMHEWHBIX
YPaBHEHUM.

CucTemMbl 1 COBOKYITHOCTH PallUOHATBHBIX YPaBHEHUN U HEPABEHCTB.

[IpumeHeHre ypaBHEHUM, CHCTEM U HEPABEHCTB K PEIICHUI0 MaTEMAaTUYECKHX 3a/1a4 U 3a1a4 U3 Pa3IuyHbIX
oOyacTell HayKu U pealbHOM JKU3HH.

OyHKIMH U TpaduKu

Oynkuus. [lepuonuueckue pyHkuu. [IpoMexyTKH MOHOTOHHOCTH (YHKUIMH. MaKCUMyMbl U MUHHUMYMBI
bynkunn. Hanbonpiiee 1 HanMeHblliee 3HaYeHHE (PYHKITUU HA TIPOMEKYTKE.

Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U IpaUKH.

[ToxazarenbHast u Jorapudmuyeckas GyHKINU, UX CBOMCTBA U TpadUKH.

Hcnonp3oBanue rpadgukoB GyHKIMNA 1S peIIeHUs] ypaBHEHUH U JTMHEHHBIX CHCTEM.

Hcnonp3oBanue rpadukoB QyHKIMH 17151 UCCIIEJOBAHUSI IPOIIECCOB U 3aBUCUMOCTEH, KOTOPbIE BOSHUKAIOT
IPY PELICHUH 33/1a4 U3 JPYTUX yUYeOHbIX MPEAMETOB U PEaNbHOM KU3HHU.

Hauana matemaTu4eckoro aHaausa
HenpepsiBable pyHKIIMN. MeTon MHTEPBAIOB 7Sl pELICHHS] HEPAaBEHCTB.



[TpousBoanas pyuknuu. ['eomeTpuuecknii 1 GU3NIECKUA CMBICIT TIPOU3BOTHOM.
[IpousBoaHbIie 3MeMeHTapHBIX QyHKIUH. DOpMyYIIBl HAXOXKICHUS MPOU3BOIHON CyMMBI, IPOU3BEICHUS U

YacTHOTO QyHKIUH.

[IpumeneHne nMpou3BOJHON K MCCIEIOBaHUIO (YHKIMHA HA MOHOTOHHOCTh M 3KCcTpeMmyMmbl. Haxoxnenue
HauOOJIBIIEr0 ¥ HAMMEHBIIET0 3HaYeHUs (PYHKIIMU Ha OTPE3Ke.
[Ipumenenne NPOM3BOJHONW I HAXOXKAEHUS HAWIy4dlIero peHleHHs B NPUKIAJHBIX 3ajayax, s
OIpeIeNIEHUs] CKOPOCTH Ipolecca, 3a1laHHOro (opMyJIol MK TpaduKoM.
[lepBooOpasnas. Tabnuna nepBooOpa3HbIX.

Wurerpan,
Herorona—Jleiibnuna.

€ro reoMeTpuyeckuili u (U3HUYECKUd CMBICI.

Boruncnenune wuHTerpana mno ¢opmyie

TemaTnueckoe IaHUPOBaHUE YIeOHOTO Kypca (110 ToaM 00ydYeHHUs)

10 kiace (70 gacoB)

HazBanue paznena (Temsl) OcHoBHOE coJiepKaHue OcHoOBHBIE BH/JIBI
(4ncio yacos) pasnena (Tembl) JIEeATETLHOCTH
00yyJaronmxcs

JIeHCTBUTEIIHLHBIX
PanmmonanbHble
HEpPaBEHCTBA

(14 )

MHoxecTBa palluOHAJIbHBIX H

YHUCCII.

YpaBHCHHA U

MHO)KGCTBO, Oorcpan Haxl

MHOKecTBaMu.  Jluarpammsl
Diinepa—DBenHna.

PannonaneHbIe yuca.
OOBIKHOBEHHBIE u
JIeCATUYHbIC npoowu,
IIPOLIEHTHI, OecKOHEeUHbIe
MEPUOTNIECKHE Ipo0u.
Apudmernueckue onepauuu ¢
palMoOHaJIbHBIMU  YHCJIaMH,
npeoOpa3oBaHusl  YHMCIOBBIX
BBIPA)KECHUIA. [IpumeHeHne

npobeil W TPOIEHTOB JUIA
peleHus] TPUKIAJHBIX 3a1ad
U3  Pa3NUYHBIX  OTpaciei
3HaHUH U PeaJbHOMN )KU3HU.

JlercTBUTEIIbHBIE qHCIIa.
PanmonanbHbie "
HppalOHAIIbHBIC qucia.

Apudmernueckue onepanuu ¢
JNEHUCTBUTENBHBIMU YHCIAMH.
[TpubnuxEHHbBIE BBIYUCICHNS,
IIpaBHJIa OKpYTJIEHUS,
MPUKUAKA U OLIEHKa
pe3yJibTaTa BBIYMCICHUM.

ToxnaecTBa U TOKIECTBEHHBIE
npeoOpazoBaHus. Y paBHEHUE,

KOpEHb YpaBHEHUH.
Hepasencrso, peuieHue
HEPABEHCTBA. Meron
WHTEPBAJIOB.

Pemenne mensix u apoOHO-
palMoHaNBHBIX YPAaBHEHHHN W
HEpPaBEHCTB

Hcnonb30BaTh TEOPETUKO-
MHOKECTBEHHBI armnapar

IS ONMCaHMsA  Xoza
pelieHus
MaTeMaTHYECKUX 3a1ad, a
TaKkKe peaTbHBIX
MPOIIECCOB U SIBJICHHH,
IpH pelICHWH 3aJad U3
JIPYTHX y4eOHBIX
MPEIMETOB.
OmnepupoBaTh MOHSATUSAMHU:
parroHaIbHOe YHCIIO,
JICUCTBUTEIILHOE  YHCIIO,
OOBIKHOBEHHAS poOBb,
JeCSITUYHAs Ipo0Bb,
MIPOIICHTHI.

BreimonsasTh
apupMeTHyecKue
orepanuu c
paroHaIbHBIMU u
JNEUCTBUTEIEHBIMU

quCcIaMu; TpUOIMKEHHBIE
BBIUMCJICHUS], HCIIOJIb3YS
NpaBUjIa OKPYTIICHHS.

[enate  npukuaky u
OLICHKY pe3yibTraTta
BBIYMCIICHH.

OneprpoBaTh NOHATUSAMU:
TOXKJIECTBO,  ypaBHEHHUE,
HEPAaBEHCTBO; 1IEJI0E U
palroHaIbHOE

YpaBHEHUE, HEPABEHCTBO.
BrinoauaTte
peoOpa3oBaHus IENbIX U




palMoOHAIbHBIX
BBIPAXKEHHUI.

Pemate OCHOBHBIE THIIBI
LEIbIX HppalMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB.
[IpumensTH

palMOHAIbHBIE YPABHEHUS
u HEpaBEHCTBA A

pelieHus
MaTeMaTHYECKUX 3ajad H
3aJjad = U3 Pa3IMYHBIX
obnacreit HayKH u

peajbHOU JKU3HU

Oynknuu 1 rpaduku. CTerneHs ¢
L[eJIbIM TIOKa3aTesIeM

(6 1)

@OyHKIMA, CIOCOObI 3aJaHUS
¢bynkumu. Bzanmuo oOpaTHbie

¢bynkun. I'padux pyHKIHIH.

O6mactp  ompeneneHuss
MHOKECTBO 3Ha4YeHUI
¢yskunu. Hymm  dyHknum.
[IpomexyTku

3HAKOIIOCTOSIHCTBA. UETHBIE U
HEYETHBIE (PYHKITHH.

Crenenn c LEJTBIM
nokasareiaeMm. CraHmapTHas
dbopma 3amucH
JEHCTBUTENLHOTO quchna.
Hcnons3oBanne noaxonsmen
(hopMbI 3anucu
JNEHUCTBUTENBHBIX YHCEN JUIS
pelieHus MPAKTHYECKHUX
3alad = M TPEICTABJICHUS
JTAaHHBIX.

Crenennas GyHKIMS  C

HATypaJbHbIM Hu EIBIM
nokasareiieM. E€ cBoiicTBa n

rpaduk

OHCpI/IPOBaTB IIOHATHUAMMU:

byHKIHA, CTIOCOOBI
3aJJaHUs ¢byHKIMY,
B3alMHO oOpaTHbIe
byHKIUY, o0Jacte
OTIpe/IeICHNUS "
MHOYECTBO 3HaYeHU’
byHKIUY, rpaduk
¢byHKUMU; YETHOCTH U
HEYETHOCTD byHKIMH,
HYIIU byHKIUH,
IPOMEKYTKH
3HAKOIIOCTOSIHCTBA.
BrinosiHATh
npeoOpazoBaHus
CTeneHen c LEIBIM
MoKa3aTeseM.
Hcnons3oBate
CTaHJApTHYIO bopmy

3alMCU  JIEUCTBUTEIHLHOTO
qHCiIa.

dopMyIupoBaTh u
WIITIOCTPUPOBATh
rpadudecku CBOICTBa
CTENeHHON (QYHKIIUH.
Beipaxxate  dopmynamu
3aBHCHUMOCTH MEeX1y
BEJIMYHNHAMU.

Hcnonp3oBath 1udpoBsie
pecypcsl Uil TOCTPOECHUS

rpagukoB  QyHKIMH U
U3Yy4YEeHUs UX CBOMCTB
Apudmernueckuii KopeHb N—oi Apudmernueckuit KOpEHb DopMynHpoOBaTh,
CTEIIEHHU. Hppanunonanbusie HaTypaJIbHON CTEIEHU. 3alUChIBaTh B
YPaBHEHUS U HEPABEHCTBA Jencreus c CHUMBOJIHMYECKOH (opme u
(18 9) apu(pMeTUYECKUMU KOPHSIMU WJUTFOCTPUPOBATH
N—0#l CTEICHHU. [IpUMepaMu CBOMCTBA

Pemrenne  uppanmoHanbHBIX
YpPaBHEHU U HEPABEHCTB.

KOPHSI N-OW CTENEHHU.




CoiicTBa u rpaduk KOpHS n-
Ol cTeneHu

BeimonssaTh
npeoOpa3oBaHus
UPPALIMOHATIBHBIX
BBIPAKECHHUI.

Pemate OCHOBHBIE THIIBI
MPPALMOHATIBHBIX
YPaBHEHUI U HEPABEHCTB.
[IpuMeHnATh s peleHus

pa3IMYHBIX 3a1a4
UppaLMOHAIIbHEIE
ypaBHEHUs u
HEPaBEHCTBA.

Ctpoutb, yHuTaTh TrpaduK
KOpHS N-Oi CTENEHH.
Hcnonp3oBate 1uppoBbIe
pecypchl Uil OCTPOSHUS
rpa¢pukoB  QyHKIMH U
W3Y4YEHUs UX CBOMCTB

dopmyIiel TPUTOHOMETPHH. CuHyc, KOCHMHYC W TaHTEHC OmnepupoBaTh MOHATHAMHU:
Tpuronomerpuueckue YK CIIOBOTO apryMeHTa. CHHYC, KOCUHYC U TaHI'€HC
yYpaBHEHHS ApKCHHYC, apKKOCHHYC U IIPOU3BOJILHOTO yTJIa.
(22 49) apKTaHT€HC YHCIOBOTO Hcnonb3oBath 3aIuCh
apryMeHTa. IIPOU3BOJILHOTO yriaa
Tpuronomerpuueckas yepes oOpaTHbIe
OKPYXHOCTb,  OIpEIEIICHUE TPUTOHOMETPHUYECKHE
TPUTOHOMETPUUYECKHX byHKIMN.
GbyHKIHN YU CII0OBOTO Brinonuate
apryMeHTa. npeoOpa3oBaHus
OcHOBHBIE TPUTOHOMETPHUYECKIX
TPUTOHOMETPUUYECKHE BbIpa)KEHUI.
dbopmynel.  [IpeobpazoBanue Pemate OCHOBHBIE THIIBI
TPUTOHOMETPUUYECKHX TPUTOHOMETPUUYECKUX
BBIPA)KECHUIA. YpaBHEHUH
Pewenne
TPUTOHOMETPUUYECKHX
YpaBHEHUI
[TocnenoBarenpsHOCTH " [TocnenoBarenpHOCTH, OneprpoBaTh MOHATUSAMU:
IIPOrpeccuu CoCco0bI 3aJJaHUs MOCJIEI0BATENbHOCTb,
(6 9) MOCJIeI0BATEIBHOCTEH. apudmernyeckas u
MOHOTOHHBIE reoMeTpuuecKas
MOCJIEI0BATENBHOCTH. MPOrpeccuy; OECKOHEYHO
Apudmernueckas u yObIBaro1as
reoMeTpuyecKas MpOTPECCHH. reoMeTpuyecKast
beckoneuno yObIBaro1as nporpeccus, cymMMma
reoMeTpuyecKas MpOrpeccus. OecKOHEYHO yOBbIBaroIIEH
Cymma 0OECKOHEUHO reOMEeTPUUYECKOMN
yObIBaroIIel TeOMETPUYECKOMN IIPOTPECCHH.
IIPOrPECCUMN. dopmyna 3anaBatb
CJIOKHBIX MPOLIEHTOB. MOCJIeI0BATENbHOCTH
Hcnonb3oBaHue mporpeccuu Pa3IUYHBIMH CIIOCOOaMHU.
JUTSL peICHUs peaTbHBIX 3aa4 [TpumeHSTH bopmyy

MIPHUKIIAHOTO XapaKkTepa

CJIOKHBIX TIMPOLNCHTOB JJISA




pelieHus 3a/1a4y u3
peanbHOW mpakTUKU (C
MCIIOJIb30BaHNEM

KaJIbKYJIATOPA).

Hcnonb3oBare  CBOKCTBA
MOCNeA0BaTENbHOCTENH U
IIPOrPECCUM ISl PELLICHUS
pealbHbIX 3a1a4y
MIPUKJIAJTHOTO XapaKTepa

[ToBTOpEHME, 0000111eHHE,
CHCTeMaTHu3alus 3HaHuH

(4 1)

OCHOBHBIE ITOHSTHA KypcCa

anreOpsl u

Ha4dall

MmareMaruudeckoro agaimsa 10

[TpumeHsTH OCHOBHBIC
MOHSTHSI Kypca anreOpsl u
Havyal MaTeMaTH4YeCKOro

KJiacca, 00001meHue u aHaluM3a Uil pelleHus
CUCTeMaTu3alus 3HaHUH 3aJ1a4 U3 peanbHOMN KU3HU
U JIPyTUX  IIKOJIBHBIX
JUCIUILIAH
11 kmacc (105 gacoB)
HazBanue paznena (Temsl) OcHoOBHOE coJiepKaHue OcHoBHBIE BU/IbI
(KOMHMYECTBO YacoOB) pasnena (Tembl) JESATEIbHOCTH O0YYarOIIHXCS
Crenenp ¢ panuOHAIBHBIM Crenenp ¢ paluOHAIBHBIM dopmyupoBaTh,
MIOKa3aTeseM. MOKAa3aTeJIeM. CaoiicTBa 3aMMChIBaTh B
[TokazarenbHast QyHKITHSL. CTEMEHHU. CUMBOJIMYECKOW (opmMe W
[TokazarenpHble ypaBHEHUS H [Ipeobpa3zoBanue WLTIOCTPUPOBATH IPUMEpPaMU
HEPaBEHCTBA BBIPDAXKEHUM,  COAEpXKAIINX CBOICTBA CTEIICHMU.
(12 9) palMOHAJIbHBIE CTEIICHU. [Ipumensars CBOMCTBA
[TokazarenbHble ypaBHEHUS CTETIeHU TUIst
U HEpaBEeHCTBA. npeoOpa3oBaHus
[TokazarenbHas QyHKIUS, €€ BBIPa)KECHUIA.
CBOIiCTBa U rpaduk dopmynupoBaTh u
WJUTIOCTPUPOBATH
rpaduuecku CBOMCTBa
MOKa3aTeabHON (QYyHKIUH.
Pemarh  OCHOBHBIE  THIIBI
MOKa3aTeIbHBIX YPAaBHEHUH U
HEpPaBEHCTB.
Hcnons3oBats g poBbIe
pecypchl s TOCTPOEHUs

rpadukoB byHKIUI "

M3YYEHHUsI UX CBOWCTB
Jlorapudmuueckass QyHKIIHSL. Jlorapudpm qucia. DopmyIHpOBaTh,
Jlorapudmuueckue ypaBHEHUS JlecsiTuuHBIE U HAaTypaJlbHbIE 3alMChIBAaTh B
Y HEpaBEHCTBA Jorapu@msl. CUMBOJIMYECKOH Qopme U

(12 u)

[TpeoOpa3zoBanue
BBIPDAKEHMM,  COJEp KalInX
JorapupMBbl.
Jlorapudpmuaeckue
YPaBHEHHUS U HEPABEHCTBA.
Jlorapudmuyeckas
¢byHkuus, e€ cBoiicTBa u

rpadux

WJUTIOCTPUPOBATH PUMEPAMU
CBO¥CTBa JorapudmMa.
BrimonusaTes mpeobpazoBaHus

BBIPAKEHHUI, COJIEpKAIINX
J0rapuQMmBbl.

®opMyIMpOBATH u
WJUTIOCTPUPOBATH
rpagudecKku CBOICTBA

JorapupMuuecKor (yHKIHH.




Pemiatb  OCHOBHBIE  THIIBI
Jorapu(pMUIECKIX
YpPaBHEHUH U HEPABEHCTB.
Hcnons3oBats U poBbIe
pecypcsl Al IOCTPOEHHUS
rpadguKoB byHKIHI u
WU3Y4YEHHUs] UX CBOMCTB.
3HAKOMHUTBCS C HMCTOpHUEH
pa3BUTHUSI MATEMATUKHU

Tpuronomerpuueckue Tpuronomerpuyeckue OnepupoBatb
byHKIMM W uX TrpaduUKH. ($yHKIMM, WX CBOWCTBA U MOHATHEM IIEPUOUYECKast
Tpuronomerpuueckue rpapuKu. GyHKIMSL.
HEpaBEHCTBA [Tpumepsl Crpoutp,  aHaIU3UPOBATH,
(9 9) TPUTOHOMETPHUYECKUX CpaBHUBATH rpaduku
HEPABEHCTB TPUTOHOMETPUUECKUX
GbyHKIU.
DopMyIMpOBATH u
WITIOCTPUPOBATh
rpaguyecku CBOICTBA
TPUTOHOMETPUUYECKHX
(byHKIHIA.
Pematp npocreinnme
TPUTOHOMETPUUECKUE
HEpaBEHCTBA.
Hcnonp3oBare Tpapuku IS
peleHus
TPUTOHOMETPUUECKUX
HEPABEHCTB.
Hcnons3oBats g poBbIe
pecypchl s TOCTPOEHUs
rpadukoB byHKIUI "
M3YYEHHUsI UX CBOWCTB
[IponsBognas. IIpumeHeHne HenpepsiBHble byHKIMY. OnepupoBaTb  MOHATUSAMU:
IIPOU3BOTHOM Merton  uHTEpBaJIOB IS HENpPEpbIBHAS byHKUIMS;
(24 4) pELIeHUS] HEPABEHCTB. Mpou3BoIHAS QYHKIUH.
ITponsBogHas byHKLINN. Hcnone3oBare
I'eomerpuuecknii u r€OMETPUYECKHUN U
buznueckuit CMBICTT ¢buznyeckuit CMBICT
IIPOU3BOJHOM. MIPOU3BOJHON JUIsI PEIICHUS
ITponsBoHbIE 3a1a4.
AIIEMEHTapHbIX  (YHKIUH. Haxonuts NIPOU3BOJHBIE
ITponsBogHas CYMMBHI, 2JIEMEHTaPHBIX byHKIMH,
MIPOU3BEICHNUS, YacTHOTO BBIYHCIISTH MIPOU3BOJIHBIE
(byHKIMHA. CYMMBHI, IIPOU3BENICHNUS,

[IpumMeHeHne TPOU3BOIHON
K MCCIIEOBAHUIO (DYHKIHIA
Ha MOHOTOHHOCTh u
sKcTpeMyMbl. Haxoxnenue
HauOO0JIbIIIErO u
HaNMEHBIIIETO 3HAYCHUs
GYHKIIMM Ha OTpPE3KeE.

YaCTHOTO QyHKIHI.
Hcnonp30BaTh NpoOU3BOAHYIO
JUIsL MccleioBaHusl (pyHKUIUU
Ha MOHOTOHHOCTb u
KCTPEMYMBI, MPUMEHSTh
pe3yNbTaThl MCCIEN0BAaHUSA K
MIOCTPOCHUIO TPaPHKOB.




[IpumeHeHne NpOU3BOAHOMN
IS HaXOXKICHHS
HAWIYYIIIETO pEIICHUS B
NPUKIAIHBIX 3a1adax, s
oTmpeeeHus CKOpPOCTH
nporiecca, 3aJJaHHOIO
dbopmyIioit wiu rpadhuKomM

[IpuMeHAT  TIPOU3BOAHYIO
IS HaXO0XACHHUS
HaWjly4dlllero  peuieHus B

NPUKIAJHBIX, B TOM 4HCIE
COLIMAJIbHO-9KOHOMUYECKUX,
3aaydax.
3HaKOMUTbCA C HUCTOpUEH
pa3BUTHS  MaTeMaTUYECKOIro
aHanus3a

WuTerpan u ero npuMeHeHus
99

ITepooOpasnas.  Tabnuna
epBOOOPA3HBIX.

WNuTterpan, reoMeTpudeckuil

u  (usmueckuii  cmbIca
UHTErpaa. Beruncienue
uHTeTpaia 1o Qopmyre

Herorona—JleitOuumna

OmnepupoBaTh  MOHATHSIMU:
nepBooOpasHasi, HHTerpai.
Haxomute  mepBooOpasHbIe
3JIEMEHTaPHBIX byHKIUH;
BBIYHMCIIATH  WHTErpajl o
dbopmyite

Herorona — JleiiOHuUIA.
3HAKOMUTbCA C HCTOpUEH
pPa3BUTUS MaTEMaTU4YECKOTro
aHam3a

Cucrembl ypaBHEHUI Cucremsl JIMHENHBIX OnepupoBarb  HNOHATHSAMU:
(12 9) YpPaBHEHUU. Pemenue cucrema JIMHEMHBIX
MPUKIIATHBIX 3a/1a4 c YPaBHEHUH U €€ pelleHue.
MIOMOIUIbIO CUCTEMBI Hcnons3oBark CUCTEMY
JIMHENUHBIX YPaBHEHUH. JUHEHUHBIX YypaBHEHUN IS
CucreMbl M COBOKYIHOCTH pelieHus MIPAKTHYECKHUX
LETbIX, palMOHANbHBIX, 3a/1au.
UPpaLMOHAIIBHBIX, Haxonuth pelieHus
[IOKAa3aTeNbHbIX, OPOCTEHIINX  CUCTEM U
JorapupMUUECKUX COBOKYITHOCTEH
YPaBHEHUI U HEPABEHCTB. palMOHAIbHBIX YPaBHEHUN U
Hcnonb3oBanue rpagukoB HEPABEHCTB.
GyHKUMH  Ans pelleHus Hcnone3oBate rpaduKu
YPaBHEHUHN U CUCTEM. GbyHKUIMH  ans pelieHus
IIpumeHeHne  ypaBHEHUH, YPaBHEHUM.
CUCTEM M HEpPaBEHCTB K MonenpoBaTh  peajbHbIE
PELIEHUI0 MaTEeMaTHYECKHUX CUTYyAallUM Ha SI3bIKE anreOpsl,
3aJa4 U 3a/1a4 U3 Pa3InyHbIX COCTaBJISITh BBbIpaXECHUS,
oOnacTeil HayKu M peanbHOM YPaBHEHHUs, HEPABEHCTBA U
KU3HU CUCTEMBI 1o YCIIOBUIO
3a/1a4H, HCCIIEI0BATh
MIOCTPOEHHbIE ~ MOJEIH  C
HCIIOJI30BAaHUEM  ammapara
anreOpsl
HatypanbHble u Lensle uncia HatypanbHble u  wensle OnepupoBaTb  MOHATUSAMU:

(64)

yuciaa B 3aJadax U3
peanbHON KU3HU.
[Ipu3nakn JEITMMOCTH

OCIJIBIX YHUCEI

HaTypaJbHOE 4YHCIO, LEJoe
YHCIIO.

Hcnons3oBarts MIPU3HAKU
JEIMMOCTH  LIEJBIX  YHUCEll,
pasloxeHue — yuciaa  Ha
IIPOCTbIE  MHOXWTEIW  AJIs
pelieHus 3a1a4y




IloBTOpEHNUE, o0o01eHue, OcHOBHBIE MOHATHS Kypca Pewates npukiiagHeie 3anadu

cucTeMaTH3alys 3HaHU anreOpbl u Hayal U3  pa3auuHBIX  oOjacreit
(21 v) MaTE€MaTU4YeCKOro aHajau3a, HAayKd U pEaJbHOW >KU3HU C
000011IEHNE u IIOMOIIBIO OCHOBHBIX
cucTeMaru3anus 3HaHU1 MOHATUH Kypca anreOpbl U
Havaj MaTeMaTU4eCKOro

aHaJIn3a.
Bribupats OINTUMAJIbHBIE

C0Cco0bI BEIUYUCIICHUM.
Hcnonp30Barh s pelieHus

3a1a4 YpaBHEHMUS,
HEpPaBEHCTBA W  CHUCTEMBI
YpaBHEHUH, CBONCTBA

(dbyHKIM 1 rpadKOB

PABOYAS ITPOTPAMMA YUYEBHOI'O KYPCA «'EOMETPU SI»
enu nzyuenus yueOHOro Kypca
BaxHOoCTh yueOHOro Kypca TIeOMETpUM Ha YpPOBHE CpeaHero oOimiero oOpa3oBaHusi 00yCIOBICHA
MPAKTUYECKOH 3HAYMMOCTHIO METANPEJIMETHBIX M IPEIAMETHBIX PEe3ylIbTaTOB OOyYEHUS TSOMETPUU B
HAIPaBJICHUU JTMYHOCTHOTO Pa3BUTHS 00ydaromuxcsi, pOpMHUPOBaHUs (PYHKIIMOHAIBHOW MaTeMaTHYECKOU
TPaMOTHOCTH, H3YUYCHHS IPYTHX YUYSOHBIX UCIHUILTUH. Pa3BUTHE y yHauXxcs MPaBHIIbHBIX TIPEICTABICHAN
O CYIIHOCTH M TPOHUCXOXJICHHH T'€OMETPHUYECKHX a0CTPaKIMii, COOTHOIICHUN PEAbHOTO M HJICALHOTO,
XapakTepe OTPAKEHUsS MATEMATHUECKON HAYKOH SBJICHHUI U MPOIIECCOB PEATBHOTO MUPA, MECTE TEOMETPUN
B CHUCTEME HAyK W pOJIM MaTeMaTHYECKOTO MOJCIUPOBAHHMS B HAYYHOM IIO3HAHUM M B TPAKTHUKE
CrocoOcTByeT (HOPMHUPOBAHHMIO HAYYHOTO MHUPOBO33PEHUS YYANIUXCS, a TaKKe KadeCTB MBIILUICHUS,
HEOOXOIMMBIX JUIS aJalTalliid B COBPEMEHHOM OOIIeCTBE.
I'eomerpust sBnsieTcs OMHUM M3 0a30BBIX MPEIMETOB Ha YPOBHE CPEAHEr0 OOIIEro 00pa3oBaHMs, TaK KakK
obOecrieunBaeT BO3MOXKHOCTh M3YYEHHUS KakK AUCIUIUIMH €CTeCTBEHHO-HAYYHOW HAMpaBICHHOCTH, TaK U
T'YMaHUTapHOM.
Jlorudeckoe MblluIeHUe, GopMUPYyEMOe MPU U3YYEHUH O0YUYAIONTUMUCS MOHITHIHBIX OCHOB T€OMETPUU U
MOCTPOCHUU IIETIOYKH JIOTHYECKUX YTBEPXKIACHHA B XOJIE PEHICHUS TEOMETPUYCCKUX 3aJiad, YMEHHUE
BBIIBUTATh U OMPOBEPraTh TUIOTE3bl HEMOCPEACTBEHHO MCIONB3YIOTCS MPHU PEIICHUH 33/1a4 €CTECTBEHHO-
HAYYHOTO IUKJIA, B YaCTHOCTH U3 Kypca (pu3uKy.
YMeHue opueHTHPOBAThCS B MMPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00IACTSIX AEATETbHOCTU
yenoBeka. OpueHTaIus 4ejIoBeka BO BpeMEHH U POCTPAHCTBE — HEOOXOAMMOE YCIOBHE €r0 COIUATBHOTO
ObITHS, (QopMa OTPAKEHHUS OKPYXKAIOMETO MHpA, YCJIOBHE YCIENIHOTO TIO3HAHHWS W aKTUBHOTO
npeoOpazoBaHus NeHCTBUTENBHOCTH. OnepupoBaHKUe MPOCTPAHCTBEHHBIMU 00pa3amMu 00BEANHSIET pa3HbIE
BUJBI y9eOHOW W TPYJOBOW ACSITEIHLHOCTH, SBISETCS OJHUM U3 MPO(ecCHOHATLHO BaKHBIX KaudecCTB,
MO3TOMY aKTyalbHa 3ajada (OPMUPOBAHHUS Yy OOYYAIONMIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUIHOCTH OOPA3HOTO MBINUICHHS — CYIIECTBEHHOTO KOMIIOHEHTA B IMOJATOTOBKE K MPAKTUYCCKOU
JESTEIIbHOCTH 110 MHOTHM HAIIPaBJICHUSM.
Ilenrs ocBoeHmsi mporpamMmbl yueOHOTO Kypca «['eomerpusi» Ha 0a30BOM ypOBHE OOydYeHHS —
o0mieo0pa3oBaTebHOEe U OOMIEKYJIBTYPHOE Pa3BUTHE OOYYAIOMIMXCS uyepe3 oOecredeHHe BO3MOKHOCTH
MPHOOPETEHUST M MCITOJIb30BAHUS CUCTEMATHUSCKUX TeOMETPUICCKUX 3HAHWUW M JIEHCTBUH, CIIeNU(DUIHBIX
TE€OMETPHH, BO3MOXKHOCTH YCIEIIHOTO MPOIOJKEHHS 00pa30BaHus MO CHEIHAIBHOCTSIM, HE CBSI3aHHBIM C
MIPHUKJIATHBIM HUCIIOJIb30BAaHUEM TEOMETPHH.
[IporpamMma mo reomeTpuu Ha 0a30BOM ypOBHE IpeIHA3HAYCHA AJIs OOYYArOMIMXCS CPEIHEU IIKOJbI, HE
MCIBITHIBABIIMX 3HAUUTEIbHBIX 3aTPYJHEHHUI HAa ypOBHE OCHOBHOTO 00111er0 00pa3oBaHus. TakuM o0pazom,
oOydarorecss Ha 0a30BOM YpOBHE JOJKHBI OCBOUTH OOIME MaTeMaTHYeCKHE YMEHHS, CBSI3aHHBIE CO
crienuuKoi TeoMeTpUU U HEOOXOIUMBIE JJIs )KU3HU B COBPEMEHHOM o01miecTBe. Kpome 3Toro, 0OHM UMEIoT
BO3MOXXHOCTh M3YYUTh T€OMETpUIO Oojiee TIyOOKO, €Clid B JaibHEWIIeM BO3HUKHET HEOOXOJIUMOCTH B
TCOMETPHUYSCKUX 3HAHUAX B MMPO(EeCCHOHATLHOM JIeATEITBHOCTH.



JlocTukeHre 1€ OCBOEHMsI HIpOrpaMMbl OOECIEUMBAETCS PEIIEHHWEM COOTBETCTBYIOIIMX 3a/ad.
[IpuopureTHbIMH 3amauaMu OCBoeHHUs Kypca «l'eomerpum» Ha 6a3oBom ypoBHe B 10—I11 kiaccax
SBIISIFOTCSL:

¢dbopmMHpOBaHUE IPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOM KyJIbTYPHl U OCO3HAHHE €€ B3aMMOCBSI3U
C OKPYXKaroIUM MUPOM;

(dbopMHpOBaHUE MPEICTABICHUS O MHOTOTPAHHUKAX M TEJIaX BPAIEHUS KaK O BAKHEHIITNX MaTeMaTUYECKIX
MOJIEIISIX, O3BOJISIOIINX OMMCHIBATh U U3Y4aTh PAa3HbIE SABJICHUS OKPYKAIOLIET0 MUPA;

¢dopMHpoBaHHE YMEHUS PACIIO3HABATH HA YEPTEXKaxX, MOJEISAX U B pEaIbHOM MHUPE MHOTOTPAHHUKHU U Tella
BPALLCHHUS;

OBJIa/ICHUE METOJJaMH PEIICHHS 3a/1a4 Ha MOCTPOSHUS Ha M300paKEHUAX MPOCTPAHCTBEHHBIX (PUTYP;
(opMHpOBaHUE YMEHHS ONEPUPOBATh OCHOBHBIMU MOHATUSMHM O MHOTOI'PaHHUKAX U TeJIaX BPAILIEHUS U UX
OCHOBHBLIMH CBOMCTBaMH;

OBJIa/IEHUE AITOPUTMaMHU PEIIEHUS] OCHOBHBIX TUIIOB 3a/1a4; OPMHUPOBAHUE YMEHHSI IPOBOJUTH HECIIOKHBIE
JIOKa3aTeNbHbIE PACCYXKJEHUS B XOJI€ PEIICHUS CTEPEOMETPUUYECKUX 3a7ad U 3a1ad C MIPaKTUYECKUM
COJIepXKAHUEM;

pa3BUTHE UHTEIUIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH 0OYYarolINXcsl, MO3HABATEIbHON aKTUBHOCTH,
UCCIIEI0BATEIbCKUX YMEHUHN, KpUTUYHOCTH MBILIUICHUS;

¢dopmupoBaHne (PYHKIMOHAIBHOW TPAMOTHOCTH, pEJIEBAHTHOW TEOMETPUU: YMEHHE pAaclO3HABaTh
IPOSIBJICHUS] TEOMETPUYECKUX MTOHATUH, 00BEKTOB M 3aKOHOMEPHOCTEN B PeaIbHBIX )KU3HEHHBIX CUTYaLUIX
U TpU H3YYCHUH JPYruxX Y4YeOHBIX WPEAMETOB, TPOSBICHHUS 3aBUCHMOCTEH M 3aKOHOMEPHOCTEH,
(bopMyIMpOBaTh UX Ha S3bIKE I'€OMETPUHU U CO3JaBaTh F€OMETPUYECKHUE MOJENHU, IPUMEHITh OCBOSCHHBII
FEOMETPUUYECKUN ammapar JUisl pPeLIeHUs IPaKTUKO-OPUEHTUPOBAHHBIX 3a/ad, HWHTEPIPETUPOBATH U
OLIEHUBATb [1OJy4YCHHbIE PE3YJIbTATHI.

OTnuuuTeNbHON 0COOEHHOCTHIO MPOrpaMMBbl SIBISETCS BKIIOYEHHE B KypC CTEPEOMETPUU B Hayaje €ro
U3yYeHMs 3aJay, pellaeMblX Ha YpOBHE WHTYUTHUBHOI'O TIO3HAHMs, M ONpeAeiaEHHBIM 00pa3oM
OpraHu3oBaHHasl paboTa HaJ HUMH, YTO CIHOCOOCTBYIOT Pa3BUTHIO JIOTMYECKOTO U IMPOCTPAHCTBEHHOTO
MBILIEHHSI, CTUMYJIMPYET NPOTEKaHWe HHTYUTUBHBIX IIPOLIECCOB, MOTUBHUPYET K JalibHEHIIEMY H3y4YEeHUIO
npeaMera.

[Ipeanourenue oTaaéres HArMIAIHO-KOHCTPYKTUBHOMY METOJY OOYYEHHs, TO €CTh TEOPETUYECKHE 3HAHMS
UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEAMETHO-NPAKTUYECKON JesTeNbHOCTH. Pa3Burtue
IIPOCTPAHCTBEHHBIX NPEJACTABICHUN y ydYalIUXCs B Kypce CTEPEOMETPUHU IPOBOAUTCS 3a CUET PELICHUS
3a/1a4 Ha CO3/JaHuE MTPOCTPAHCTBEHHBIX 00PA30B U 33/1a4 Ha ONEPUPOBAHUE IPOCTPAHCTBEHHBIMU 00pa3aMHu.
Co3nanue obpa3za MPOBOAMUTCS C ONMOPOM Ha HAIJSAHOCTb, a ONEPHpPOBAHHE 00pa3oM — B YCIOBHUSIX
OTBJICYEHMSI OT HATJISIIHOCTH, MBICIIEHHOTO U3MEHEHHUSI €0 UCXOJHOTO CO/IEPIKaHuUs.

OcHoBHbIE conepkarenbHble TuHUU Kypca «['eomerpum» B 10—11 knaccax: « MHororpanHukm», «IIpsmsie
U IUIOCKOCTH B MpocTpaHCTBe», «Tena BpamieHus», «BekTopbl M KOOpIMHATBI B IPOCTPAHCTBEY.
®opMUpOBaHUE JIOTHUECKUX YMEHHUH PaclpeiesseTcss He TOJIbKO MO COAECPKATEIbHBIM JIMHUAM, HO U 110
rojiamMm o0yueHus Ha YPOBHE CPEHEro 00IIero 00pa3oBaHus.

Copneprxanue 00pa3oBaHMs, COOTBETCTBYIOIEE IPEIMETHBIM pe3ylibTaTaM ocBoeHus [IpumepHoii paboueit
IPOrpaMMbl, pacIpeeIEHHBIM 10 ToAaM 00yUYeHUs], CTPYKTypUPOBAHO TaKUM 00pa3oM, 4YTOOBI OBJIaJIEeHUE
TEOMETPUUECKUMH TIOHATHUAMHU M HABBIKAMHU OCYILIECTBIISUIOCH IOCIEAOBATEIbHO U IOCTYMATEIbHO, C
coOIOZICHHEM MPHUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHHUS BKIIOYAJIUCh B OOIIYI0 CHCTEMY
TEeOMETPUYECKUX MPEACTaBICHUH O0Oydarommxcs, pacumpss ©u yrayossas e€, oOpasys NpouHbIe
MHO>KECTBEHHBIE CBS3H.

Mecto yueOHOTO Kypca B y4eOHOM ILJIaHe
B YueOHOM miaHe Ha U3y4eHHE TEOMETPUH OTBOJUTCS HE MeHee 2 yueOHbBIX yacoB B Hezelnto B 10 kmacce u
1 yuebnoro yaca B Henento B 11 kimacce, Bcero 3a jBa roja ooydeHus: He MmeHee 105 yueOHBIX 4acoB.

[Inanupyemble npenMeTHble pe3ynbTaThl ocBoeHust [IpumepHoit paGoueil mporpammsl Kypca (1o rojam
oOyueHus)



[IpenmerHble pe3ysbTaThl M3Y4YEHUs T'€OMETPUM HAa 0a30BOM YpPOBHE OPHEHTHUPOBAHbI Ha JOCTHKEHHE
YPOBHSI MAaTEMaTHYECKOM IPaMOTHOCTH, HEOOXOIMMOTO JJIsl YCIEITHOTO PeIIeHHs 3a/1a4 B pealIbHON )KU3HU
U CO3JJaHME YCIOBUH JUISl UX OOLIEKYJIbTYPHOTO Pa3BUTHSL.
OcBoenne yueOHOro Kypca «l'eomerpus» Ha 6a30BOM YpOBHE CpEIHEro oOIero oOpa3zoBaHUs JOJKHO
o0ecrneunBaTh JOCTHKEHHUE CIEIYIOIUX IPEAMETHBIX 00pa30BaTeIbHbIX PE3YJIbTATOB:
10 xmacc
OnepupoBaTh MOHATUAMH: TOUKA, IPAMas, IJIOCKOCTb.
[IpuMeHATh AaKCMOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX IIPU PEIICHUN T€OMETPUUYECKUX 3a/1ad.
OnepupoBaTh MOHATUAMU: APAJUIEIBHOCTD U NEPIEHIUKYISAPHOCTD IPSIMBIX U IIJIOCKOCTEH.
KnaccudunupoBaTs B3auMHOE PacHoOIOkKEHHUE MPSIMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.
OnepupoBaTh MOHATUSAMU: JBYI'PaHHBIM yroJl, TPaHU JBYTPAaHHOIO YIJla, pedpo IBYIPAaHHOIO YIJa;
JIMHEHHBIN YIoJI JBYI'PAHHOIO yIJla; IpalyCHas Mepa ABYTPaHHOIO yIJia.
OnepupoBaTh MOHATUAMHU: MHOTOIPDAaHHMK, BBIIYKJIBIH M HEBBIIYKIBIH MHOIOIPDAHHHMK, 3JEMEHTBI
MHOT'OTpaHHMKA, IPAaBUJIbHBIA MHOTOTPAHHUK.
Pacrnio3HaBaTh OCHOBHBIE BHJIbI MHOIOI'PAaHHHMKOB (MMpaMuja; MpU3Ma, NpsIMOYTOJbHBIN Mapajulesenumnes,
Ky0).
KnaccugunupoBars MHOrOrpaHHUKH, BEIOUPAst OCHOBAHUS JUIsI KIacCU(UKALMK (BBITYKJIbIE U HEBBITYKJIbIE
MHOTOTPaHHUKH; IIPaBUIIbHbIE MHOTOTPAHHUKY; IIPSMbIE U HAKJIOHHbBIE IPU3MBbI, TApaJIJICIICIUIIEbI ).
OnepupoBaTh NOHATUAMU: CEKYILas INIOCKOCTh, CEYEHNUE MHOTOTPAHHUKOB.
OOBSICHATH NPUHLMIIBI IOCTPOEHUS CEUEHUH, UCII0NIb3YsI METOJI CIIEJIOB.
Crpouth ceyeHHs MHOTOTPAaHHUKOB METOJOM CJIE/IOB, BBINOJHATH (BBIHOCHBIE) IJIOCKHE YEPTEKU U3
PHUCYHKOB IPOCTBHIX 00BEMHBIX (DUTYD: BUI CBEPXY, COOKY, CHH3Y.
Pemate 3amaun Ha HaXOXKJICHME T€OMETPUYECKHUX BEIMYMH 1O 00pa3laM WM ajJropuTMaM, NpPUMEHss
U3BECTHbIE AHAJIMTUYECKUE METOJIbI IPU PEIICHUU CTaHAAPTHBIX MAaTEMaTHYECKHUX 3a/1a4 Ha BBIYMCICHUE
pacCTOSHUN MeXAy [JBYyMs TOYKaMH, OT TOYKM JO MpsIMOH, OT TOYKH JO IUIOCKOCTH, MEXIY
CKpEIIMBAIOIIUMHUCS IPSIMBIMHU.
Pemate 3amaun Ha HaXOXKJICHME T€OMETPUYECKHUX BEJIWYMH 1O 00pa3liaM WM aJropuTMam, NpUMEHss
U3BECTHbIE AHATUTUUECKUE METOJIbI MPU PEIICHUU CTaHIAPTHBIX MAaTeMaTHYECKHUX 3a/1ad Ha BBIYMCICHUE
YIJIOB MEXIY CKPEUIMBAIOLIUMUCS MNPSMBIMH, MEXKIY NPSAMONM M IUIOCKOCTBIO, MEXAY IUIOCKOCTSIMH,
JBYTPaHHbBIX YIJIOB.
Borancnare 00bEMBI M TUIOIAAM TOBEPXHOCTEH MHOIOIpPAaHHMKOB (MpH3Ma, MUpaMHuIa) C IPUMEHEHHEM
GopMyJI; BBIUMCISATH COOTHOLICHHS MEXAY IUIOMAASIMH MOBEpXHOCTEH, O00bEMaMU MOJOOHBIX
MHOTOTPaHHHKOB.
OnepupoBaTh MOHATUSAMHU: CUMMETPUS B IPOCTPAHCTBE; LEHTP, OCh U IJIIOCKOCTh CUMMETPHUH; LIEHTP, OCh U
IUIOCKOCTh CUMMETPUU (UTYPBI.
W3Bnekarsb, npeoOpa3zoBbIBaTh U MHTEPIPETUPOBATH HH(OPMALIMIO O TIPOCTPAHCTBEHHBIX FEOMETPUUECKUX
¢burypax, NpeAcTaBICHHYIO Ha YepTexax U pUCYHKaX.
[IpumensaTs reomerpuyeckue (akThl ISl pPEUIEHHs CTEPEOMETPUUYECKHMX 3aJad, Mpearnoyararoimnx
HECKOJIBKO LIaroB PeleHMs], €CIIU YCJIOBUS IPUMEHEHU 3a/1aHbl B SIBHON opMme.
[IpumensaTh mpocTeiiline NporpaMMHbBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHUKALMOHHBIE CHCTEMBI MpU
pEILIEHNHN CTEPEOMETPUUECKHX 3a/au.
[TpuBOIUTE IpUMEPHI MaTEMATHUECKUX 3aKOHOMEPHOCTEN B MIPUPOJIE U KU3HU, PaCllO3HABAThH IPOSBICHHUE
3aKOHOB F'€OMETPHUH B HUCKYCCTBE.
[IpyuMeHsTh TONyYeHHbIE 3HAHUS Ha MPaKTUKE: aHAJIUW3UPOBATh pPEaJbHbIE CHUTyallUd W TNPUMEHSTbH
U3yYeHHBIE TOHATHSA B IPOLIECCE IMOMCKA pPELIeHHs MaTeMaTHYecKd C(OpMyJIMpOBAaHHON NPOOIEMBI,
MOJIEJIMPOBaTh pealibHble CHUTYalldd Ha S3bIKE T'E€OMETPHH, HCCIE0BAaTh IIOCTPOEHHBIE MOJENH C
UCIIOJIb30BAaHUEM T€OMETPUUYECKHUX MOHIATUI U TEOpeM, anmapara ajareOpsl; pemars MpakTUYecKue 3a/1a4H,
CBSI3aHHBIE C HAXOXKJICHUEM I€OMETPUUECKUX BEJIMYHUH.

11 xnacc
OnepupoBaTh NOHATUSMU: IUIUHAPUYECKasi TOBEPXHOCTh, 00pa3yIolIye MIINHIPUYECKON TOBEPXHOCTH;
IWIMHAP; KOHMYECKas MOBEPXHOCTb, 0Opa3yrole KOHMYECKOW IOBEPXHOCTH, KOHYC; cdepuueckas
MOBEPXHOCTb.



PacmoznaBats Tena Bpamenus (MUIUHIDP, KOHYC, cdepa u map).

OOBACHATH CIOCOOBI MOTYYSHUS TeJl BPALLCHUSI.

KnaccudunupoBars B3auMHOE pacnoioskeHue cepbl U MI0CKOCTH.

OrnepupoBarh MOHATUSIMH: IIAPOBOM CErMEHT, OCHOBAHHWE CErMEHTa, BHICOTA CETMEHTA; LIApOBOM CIIOH,
OCHOBaHUE I1apOBOT'0 CJIOS, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boerancnsate 00bEMBI U IUIOMIAAN TIOBEPXHOCTEH TEN BpAIllEHUS, TEOMETPUUYECKUX TENl C NMPUMEHEHHUEM
dbopmyi.

OnepupoBarh MOHITHSIMH: MHOTOTPAHHHK, BIIMCAHHBIA B cepy U OMUCAHHBIA OKOJO cdepsl; cdepa,
BIIMCAHHAsl B MHOTOTPAHHUK WUJTU TEJIO BPAIICHHUS.

BBIYHCIATE COOTHONICHHS] MEXKIY TUIOMIAISIMU MTOBEPXHOCTEH M 00bEMaMHU MOTOOHBIX TE.

N306paxats u3yuaembie GUTYpBI OT PYKH U C TPUMEHEHHUEM IIPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.
BrITONHATE (BBIHOCHBIC) IJIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y; CTPOUTH CEYCHHUSI TEJ BPAILICHHUS.

W3Biiekath, MHTEPIPETUPOBATH U IPEOOPA3OBHIBATh HHPOPMAIIHIO O MPOCTPAHCTBECHHBIX T€OMETPHUICCKIX
durypax, npecTaBlIeHHYIO Ha YepTexaxX U pUCYHKaX.

OnepupoBath MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BoInonHsATe AeMCTBUSI CIOKEHUST BEKTOPOB, BBHIYUTAHUS BEKTOPOB U YMHOXKEHHUS BEKTOpa Ha YHCIIO,
OOBSCHATH, KAKUMHU CBOMCTBAMH OHH 00JIaIAIOT.

[TpumeHsTh MpaBUIIO NapasuieTenunea.

OnepupoBarh MOHATUSMU: JCKAPTOBBI KOOPJAUHATHI B TIPOCTPAHCTBE, BEKTOP, MOJIYJIb BEKTOPA, PABEHCTBO
BEKTOPOB, KOOPJAMHATHI BEKTOpPa, Yroid MEXAy BEeKTOpaMH, CKaJspHOE IPOU3BEACHHUE BEKTOPOB,
KOJUTMHEAPHBIC U KOMITJIAHAPHBIC BEKTOPBHI.

HaxoauTth cymMMy BEKTOPOB M IPOU3BEEHHE BEKTOpAa Ha YUCIIO, YIOJ MEXKIY BEKTOpaMH, CKallsipHOE
MPOU3BEICHUE, PACKIIAIBIBATH BEKTOP IO JIBYM HEKOJUTMHEAPHBIM BEKTOPAM.

3a/iaBath IIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOpIUHAT.

[TpumensITh TeoMeTpuueckue (akThl JUIS PEIICHUS CTEPEOMETPHYSCKHMX 3a1ad, IPEANOIararonmx
HECKOJIBKO IIaroB PeLIeHHs], €CIH YCIOBUS IPUMEHEHUS 33JIaHbl B IBHOHU dopMe.

Pemarp nmpocreiiniie reoMeTpUIeCKHe 3a/1a4H Ha TPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/IA.
Pematsb 3aaun Ha TOKa3aTENHCTBO MATEMATHIECKIX OTHOIIEHUH U HAX0X/IEHUE FT€OMETPHUUECKUX BETMYUH
10 00pa3Iam WK aropuT™MaM, TPUMEHSISI H3BECTHBIC METO/IBI IIPH PEIICHHH CTaHAPTHBIX MAaTEMaTHICCKHX
3a/ad.

[TpuMeHsITh TIpOCTEHIIMEe TPOTPaAMMHBIC CPEACTBA W IJICKTPOHHO-KOMMYHHUKAIIMOHHBIC CHCTEMBI TIPH
pEeIlIeHUN CTEPEOMETPHUYECKHX 3a/au.

[TpuBOIUTE MPUMEPHI MATEMATHICCKUX 3aKOHOMEPHOCTEH B TIPUPOJIC U JKU3HH, PACIIO3HABATH MPOSBICHHE
3aKOHOB T€OMETPHUH B UCKYCCTBE.

[IpuMeHsITh TOJTYYCHHBIC 3HAHWS HA TPAKTUKE: aHAIM3UPOBATH PEAbHBIC CHTYallMH W IPUMEHSTH
U3YYCHHBIE TOHATUS B TpOIECCe MOHMCKA PEeHICHHs MaTeMaTH4ecKH CcQOpMYITUPOBAHHON MPOOIEMBI,
MOJICTTMPOBATh pEATbHBIC CHUTYalldd Ha S3bIKE T'E€OMETPHH, WCCIIEOBATh IIOCTPOCHHBIC MOJIEIH C
UCIOJIb30BaHNEM T€OMETPHUECKUX MOHATHI U TEOpeM, ammapaTa anredpsl; pemaTh MpakTHYeCKue 3a1au,
CBSI3aHHBIE C HAXOXKICHHEM I'€OMETPHUCCKHUX BEIIMUUH.

Conepsxanne yaeOHOTOo Kypca (TIo rogaM 00y4deHus )
10 xnacc

[TpstMble ¥ TIIOCKOCTH B TPOCTPAHCTBE

OcHOBHBIE TIOHATHS cTepeoMeTpuu. Touka, TMpsMas, IUIOCKOCTh, MpocTpaHCcTBO. IlonsTHEe 00
AKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHH: AaKCHOMBI CTEPEOMETPHUH U CIEJICTBUS U3 HUX.

B3aumHoe pacronoxeHne NpsMbIX B IPOCTPAHCTBE: MIEPECEKAIOIINECS, TapaIEIbHbIE U CKPEIMBAIOIINECS
npsimble. [lapamiensHOCTh NPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE: MapaljIesIbHbIE IPSIMbIE B IPOCTPAHCTBE;
NapajuIeJIbHOCTh TPEX MPSAMBIX; MapaUIENBbHOCTh NPSAMOM M IUIOCKOCTH. YTJIBI C COHalpaBICHHBIMU
CTOPOHAMHU; YroJl MEeXAYy MNpsSMbIMH B MpocTpaHcTBe. llapamienbHOCTh IMIOCKOCTEH: MapasienbHbIe



MJIOCKOCTH; CBOMCTBa TMapaUiedbHBIX IUIOCKOCTeH. Ilpocreiimme mpocTpaHCTBeHHBIE (UTYpHI Ha
IUIOCKOCTH: TE€TPadAp, KyO, napasiesenure]]; TOCTPOSHUE CEUSHUH.

[lepieHIUKYISPHOCTh NPSAMOM M IUIOCKOCTH: HNEPIEHIUKYJSIPHBIE IPSMbIE B IPOCTPAHCTBE, MPAMBIE
NapaJuleIbHbIE U MEPIECHIUKYISIPHBIEC K INIOCKOCTH, IPU3HAK MEPIEHIUKYIAPHOCTH IIPSIMOU U INIOCKOCTH,
TeopeMa O NPSIMOH NEPHEHAMKYJSPHOM INIOCKOCTH. YTIIIBI B INPOCTPAHCTBE: YIoJI MEXKAY NPSIMOH H
IJIOCKOCTBIO; JBYI'PAHHBIA yIOJ, JIMHEWHBIA yroJ JABYTPaHHOrO yria. lIeplneHaukyisp M HakJIOHHBIE:
paccTosHUe OT TOYKU JO IUIOCKOCTH, PAacCTOSIHME OT MPsIMOM 10 IUIOCKOCTH, NMpOoeKuus (Urypbl Ha
IJIOCKOCTH. [lepnen AuKyIIsIpHOCTD INIOCKOCTEN: PU3HAK MEPIICHIUKYJIIPHOCTH ABYX III0CKOCcTel. Teopema
0 TPEX NEPIECHIUKYIIApax.

MHoOrorpaHHuKu

[lonsiTuE MHOrorpaHHMKa, OCHOBHBIE JJIEMEHTbl MHOIOIPDAHHMKA, BBIIYKJIbIE M  HEBBIITYKJIbIE
MHOT'OIPAHHUKH; pa3BEpTKa MHOrorpaHHuka. [Ipusma: n-yrospHas npusma; rpaHd U OCHOBAHUS IPU3MBI;
npsMass M HAaKJIOHHAs MpHU3Mbl; OOKOBas M TIIOJNHAs IOBEPXHOCTh TNpu3Mbl. [lapamnenenunesn,
IPSAMOYTOJIBHBIN MapajuieJenuIe] u ero ceorcrea. [Ilupamunia: n-yroiapHas nupaMuia, TpaHu U OCHOBAaHUE
NUpPaMU/JIbl; OOKOBaAs U MOJIHASI TOBEPXHOCTh MUPAaMUbL; IPaBUIbHAS U yCeUEHHAs MUpamMuia. DJIEMEHTHI
npu3Mbl U upamMuel. [IpaBuiibHbIE MHOTOTPAHHUKHU: IOHATHE IMPABUJIBHOIO MHOTOTPAaHHUKA; PABUIIbHAS
npu3Ma U IpaBWIbHAs MUpaMKa; MpaBWIbHAS TPEYrojibHAs NMUpaMKia W MPaBUIbHBIA TeTpasap; KyO.
[IpeacraBnenue 0 MpaBUIBHBIX MHOTOIPAHHHMKAX: OKTa3Jp, AOJAEKa’Ap U ukocazap. CedeHus: Mpu3Mbl U
HUPAMHU/IBL.

CummeTpusi B NPOCTPAHCTBE: CHUMMETPUSI OTHOCUTEIBHO TOYKH, MPSAMOM, IUIOCKOCTU. JIEMEHTHI
CUMMETpPUHU B UPAMUJIAX, TapaJuIeIeNUIe1aX, IPaBUIbHBIX MHOTOIPaHHUKAX.

Brruncnenue 31eMeHTOB MHOTOTPAaHHUKOB: p&Opa, nuaroHanu, yrisl. [lnomans O0KOBOI MOBEPXHOCTU U
MOJIHOM TOBEPXHOCTU MPSIMOW MPHU3MBI, IJIOLIa/lb OCHOBAHUMN, TEOpEMa O OOKOBOI MOBEPXHOCTH MPSAMOi
npu3Mmsl. [1omans 60koBOK MOBEPXHOCTH M MOBEPXHOCTH MPAaBUIBHOM MUPaMHIBI, T€OpeMa O IUIOHIaIn
yceuénnoit nupamupl. [lorstue 06 06béme. OObEM MUpaMHIbI, TPU3MBI.

[Tono6ubie Tena B mpocTpancTBe. COOTHOIICHUS MEXY TUIOMIAIIMU TOBEpXHOCTEH, 00bEMaMH TOJOOHBIX
Tell.

11 xnacc

Tena BpameHus

[{unuHapuyeckass MOBEPXHOCTh, OOpasyrolliue HUIMHIPUYECKOW MOBEPXHOCTH, OCh LMIMHIPUYECKON
noBepxHocTu. L{unuHap: ocHoBaHus U OOKOBasi MOBEPXHOCTh, 0Opa3yrolasl U OCh; IUIONIAlb OOKOBOM U
MIOJIHOM ITOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3ylolue KOHUYECKOM IMOBEPXHOCTH, OCh W BEpIIMHA KOHMYECKOMN
noBepxHocTu. KOHyC: OcHOBaHME W BepIlMHA, OOpasyrolias W OCb, IUIOMAAb OOKOBOM M MOJHOM
MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yIoIie U BbICOTa; OCHOBAaHUS M OOKOBAsi IOBEPXHOCTD.

Cdepa u map: ueHTp, paauyc, AMaMeTp; Mo lb MOBEpXHOCTU chepbl. BzaumHoe pacnonoxenue chepbl
U TUIOCKOCTH; KacaTelbHas TIIOCKOCTh K cdepe; Tuiomanasb chepsl.

N300pakeHue Tes BpalleHnus Ha MI0CKOCTU. Pa3BEpTka UIMHApa U KOHYCA.

KomOunammu Ten BpaimieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OMHCAHHBIM OKoJI0 cdepsl; cdepa,
BIIMCAHHAsl B MHOTOTPAHHHUK, UJIU TEJIO BPAILIEHUS.

[Tonsitue 06 oOBEMe. OcHOBHbIE cBoWcTBa 00bEMOB Ten. Teopema 00 00BEME NPSAMOYTOJILHOTO
napajenenunena u cieactsus u3 He€. O0bEM nnmMHpa, konyca. O0BEM 11apa U 1iomaab chepsl.
[TonoGHbIe Tena B mpocTpancTBe. COOTHOMIEHUS MEXK Ty TUIOIIAASIMU TTOBEPXHOCTEH, 00hEMaMU TTOJ00HBIX
TeJ.

Ceuenus nuIMHapa (MapajuiebHO U NEPIEHANKYIISPHO OCH), CEYeHHsI KOHYca (TlapaieIbHOe OCHOBAHUIO
Y TIPOXOJIIEE YEPE3 BEPIINHY ), CEUEHHUS LIapa.

BexTopsl 1 KOOpAMHATHI B MPOCTPAHCTBE

BekTop Ha mockocTd U B mpocTpaHcTBe. ClI0KEHHE M BBIYMTAHWE BEKTOPOB. Y MHOXKEHHME BEKTOpA Ha
yucio. Pa3noxkeHne BekTopa o TpéM HEKOMIUIaHApHBIM BekTopaM. [IpaBuio nmapamienenunena. Pemenue
3a/1a4, CBSI3aHHBIX C IPUMEHEHUEM IIPAaBUII AEMCTBUM ¢ BeKTOpamHu. [IpsMoyronpHas cucrema KOOpAMHAT B
npoctpancTBe. Koopnunatel Bektopa. IIpocreiimme 3amaun B KOOpAMHATaX. YTOJ MEXIY BEKTOPaMHU.



CkansipHOE TIPOHM3BE/ICHUE BEKTOPOB. BRIUKCIICHHE YTIIOB MEXTY MPSMBIMU | TUTOCKOCTsIMH. KoopuHaTHO-
BEKTOPHBIN METOJI P PEIICHUH T€OMETPUUECKUX 3a/1a4.
TemaTnyeckoe TIaHUPOBaHKUE YUEOHOTO Kypca (110 rogamM O0ydeHHS )

10 kiace (70 gacoB)

Ha PUCYHKax, Ha MPOCKIMOHHBIX
uyeprekax. HavanbHble CBEICHUS
0 KyOe U mupaMuze, uX pa3BEPTKU
u MOJICTIH. Ceuenus
MHOTOTPaHHHKOB.

[TonstHe 00 aKCHOMATHYECKOM
HOCTPOCHUH CTEPEOMETPHH:
aKCHOMBI ~ CTEPEOMETPHUH U
CIIC/ICTBHSI U3 HUX

Ha3zBanue paszmena  (Tembl)
Kypea, OcHOBHOE CoepKaHIe OcHOBHbIE BBl JI€ATEIHHOCTU
yyaIuxcs

(koIHMYEeCTBO YacoB)

BBenenue B ctepeomMeTpuio OcHoBHbIE NOHATHS | AKTyanu3upoBatb  (akTel |

(10 4) CTEpPEOMETPUU: TOYKA, IpsiMasi, | METOAbI IUIAaHUMETPUH,
MJIOCKOCT, MIPOCTPAHCTBO. | PEeJIEBAaHTHBIC TEME.
[lpaBuna  u300pakeHuUs Ha | [lomywats  mpencraBieHHs O
PHUCYHKaX: M300paKeHusl | MPOCTPAHCTBEHHBIX durypax,
IUIOCKOCTEH, napajyieNbHBIX | pa30upaTh MPOCTEUIINE TpaBHIIA
NpsMBIX  (OTPE3KOB), CEPEAUHBI | U300PKEHHS 3TUX (QUTYP.
OTpe3Ka. [Tonsitust: | 300pakath NpsMyIO U INIOCKOCTb
nepeceKaruecs IJIOCKOCTH, | HA PUCYHKE.
nepecekaromuecss — mnpsMas ¥ | Pacmo3HaBaTh  MHOTOTPAaHHUKH,
MJIOCKOCTb. nupaMuay, KyO, Ha3bBaTh HX
3HAaKOMCTBO C MHOTOTPaHHUKAMH, | 3JIEMEHTHI.
n300pakeHue MHOTOTPaHHHUKOB | J[enaTh pUCYHOK Ky0a, mupaMupbl,

HaXOJWTh OMIMOKH B HEBEPHBIX
HU300pKCHHX.

3HAKOMHUTBCS C CCUCHHSMH, C
METOJIOM CIIE/IOB; HCIIOJIb30BaTh
JUISE TIOCTPOCHUS CEUYCHHS METO[T
CJICZIOB, KPaTKO 3aIllMChIBATh IIaru
MIOCTPOCHUS CEUCHHUS.
PacrioznaBate BUJ ceYeHHS U
OTHONICHHUH, B KOTOPBIX CEUCHUE

nenuT pebpa KyOa, HaxXOIUTh
TUIOIIA (b CEYEHHUS.
Hcnonp3oBate  momobue  mpu

pELIEHNH 3a/lad Ha IMOCTPOEHUE
CEUCHUM.

3HAaKOMHTELCSI C aKCHOMAaTHYECKUM
MOCTPOEHUEM CTEPEOMETPUHU, C

aKCHMOMaMH CTCPCOMETPUUN u
CICACTBUAMH U3 HUX.
I/IJ'IJ'IIOCTpI/IPOBaTL AKCHUOMBI

PUCYHKaMM M TpUMEpaMH U3
OKpYXaromie 00cTaHOBKU

IIpsmble  m
IIPOCTPAHCTBE.
[TapajienbHOCTE NPAMBIX U
IIJIOCKOCTEN

(12 u)

IIJIOCKOCTH B

B3aumnoe pacrosaoXeHue
TPSIMBIX B IIPOCTPAHCTBE:
[IEPECEKAIOIINECS, MapalJIeIbHbIE
U CKpEeIMBAOIINECS TIPSIMBbIE.

[TapamienpHOCTH  TPSMBIX U
IUIOCKOCTEl B NPOCTPAHCTBE:
napajulesbHbIe psIMbIE B
IPOCTPAHCTBE; MapaJlJIeIbHOCTh
TpEX MpPSAMBIX; MapaLIENbHOCTh
IpSIMOM M IUIOCKOCTH. YTIIBI C
COHAIPABJICHHBIMU  CTOPOHAMU;

Axktyanu3upoBaTh  GakTel U
METOIBI TUTAHAMETPHH,
pelieBaHTHbIE TEME, MPOBOJIUTH
aHAJIOTHH.

[epeuncastop BO3MOKHBIE
CHOCOOBI  PacHoJIOKEHUS  JBYX
MIPSIMBIX B IPOCTPAHCTBE,
WJLTIOCTPUPOBATH UX HA IPUMEPaX.
[aBarb OIlpelesIeHre
CKPEITHBAIOIINXCS MIPSIMBIX,
dhopmynupoBaTh MIPU3HAK




yroil  MeXay  HOpsMbIMH B
IPOCTPAHCTBE.

[TapajuenbHOCTB IIJIOCKOCTEM:
napaJelibHble IJIOCKOCTH;
CBOMCTBA IapajuIeIbHbIX
IIJIOCKOCTEM.

[Tpocreiine TPOCTPaHCTBEHHBIC
(Gurypbl Ha IUIOCKOCTH: TETPadIp,
KyO, napayuiesienumnesn,
MOCTPOCHHE CEUYCHU I

CKpCIJ_II/IBaIOH_[I/IXCH HpSIMI:IX n
MPUMEHATh €ro TpPU PEUICHUHU
3aJa4.

Pacno3naBare mpusmy, Ha3bIBaTh
€€ DJIEMEHTEI.

Crpoutp ceueHuss MpPU3MBI Ha
TOTOBBIX YEPTEXKAX.

Ilepeuncnars BO3MOXXHbIE
CIIOCOOBI B3aUMHOTO
PacIoIoKeHUs IpsIMON "
IJIOCKOCTH B IIPOCTPAHCTBE,
IIPUBOJUTH COOTBETCTBYIOIIHE
IIPUMEPBI U3 PEAIILHOMN KU3HU.
JaBatb olpezeeHue
[1apajuIeIbHOCTU IpsAMOI u
IUIOCKOCTH.

DopMyIMpOBATH IIPU3HAK
[1apajuIeIbHOCTU IpSAMOM u
IUIOCKOCTH,  YTBEpXKIEHUE O
IpsAMON [IepEeCEeUCHHUs IBYX

HJ'IOCKOCTGI‘/'I, IpoXOJAIuX YCpe3
NnapaiCIbHbIC IIPAMBIC.
Pemarn MMPAKTUYCCKUC 3ada4Md Ha

MIOCTPOECHUE CEUYEHHUI
MHOT'OI'paHHHKA.

OOBSCHATH Clly4al B3aUMHOI'O
PACIIOIOKEHUSI IIJIOCKOCTEH.
[aBarb OITpeJIeIICHNE
napauIeIbHbIX IIJIOCKOCTEH;

MIPUBOJUTH ITPUMEPBI U3 PEATBHON
KU3ZHU u OKpy>KaroIen
00CTaHOBKH, HWJUIIOCTPUPYIOIIUE
napauieTbHOCTD MIOCKOCTEH.

Hcnons3oBars MIPU3HAK
NapajuIeIbHOCTU JBYX
TIIIOCKOCTEH, CBOMCTBaA

IapaiCJIbHBIX IIOCKOCTEM Ipu
PEIICHUHU 3a1a4 Ha IMOCTPOCHUC.

OOBsCHATb, YTO  Ha3bIBaeTCH
napajuiesIbHbIM IPOEKTUPOBAHUEM
u KaK BBITIOJIHAETCS
MIPOEKTUPOBAHUE dburyp Ha
IIJIOCKOCTb.

N3o00paxats B  mapamienbHON
MIPOEKIINH pa3iInyHbIe
reoMeTpuyeckre QUrypsl.
MonenupoBaTh peasibHbIE
CUTyallud Ha S3bIK€ TE€OMETpHH,
HCCIIEI0BATh IIOCTPOCHHBIE
MOJIEIM € HCIIOJIb30BAaHUEM

TCOMCTPHUICCKUX TMOHSTHH.




Hcnonp3oBare INpu  pelIEHUU
3a7a4 Ha IIOCTPOCHHE CEYCHUU

MIOHSITHE HapajuIeIbHOCTH,
IPU3HAKU u CBOWCTBa
NapajuleJIbHbIX ~ MNpsAMBIX  Ha
IUIOCKOCTH
[eprienauKyIsIpHOCTH NPAMBIX | [leprneHauKyIsIpHOCTh TpsAMOW W | AKTyanusupoBatb  (GakTel U
U TIOCKOCTEH IUIOCKOCTH:  HEPIEHAUKYJISAPHBIE | METOJIbI IUIAHUMETPHH,
(12 4) IIPSIMBIE B IIPOCTPAHCTBE, IPSIMBIC | PEIIEBAHTHBIE TEME, IPOBOAMTH
napaelibHble U | aHAJIOTHH.
HEepIEHINKYJIAPHBIE K IOCKOCTH, | OOBICHATS, Kakou yroiu
IOPU3HAK  NEPHEHAUKYJISIPHOCTH | Ha3bIBACTCS yIJioM MEXTY
IPSIMON M IUIOCKOCTH, TEOPEMA O | IEPECEKAIOIIUMUCS IPSIMBIMU,
IpAMOi NEPHEHINKYJIAPHOHN | CKPELIMBAIOIUMUCA TNPSIMBIMH B
IUIOCKOCTH IIPOCTPAHCTBE.
[lepnennukynsap u HakioHHbIE: | JlaBaTbh oIpeJiesIeHue
paccTossHue€  OT  TOYKM  JIO | HEPIEHIUKYJISAPHBIX MPSAMBIX U
IUIOCKOCTH,  PAacCTOSHUE  OT | IPsSMOM, NEpHEHAUKYIAPHOH K
IIPSAIMOM 10 IIJIOCKOCTH. IIJIOCKOCTH.
Haxonuth yTIIbI MEXTY

CKPEILMBAIOIIMMUCSA TNPSAMBIMU B
KyOe 1 mupaMu/e.

[IpuBOUTE IPUMEPHI U3 PEATBHON
KU3HU U OKpY>Karolen
00CTaHOBKHM, WUIIOCTPUPYIOILKE
NEPIEHIUKYJIAPHOCTD TPSMBIX B
IPOCTPAHCTBE u
NEPIEHIUKYJISIPHOCTh TPSAMOM K
IJIOCKOCTH.

dopmynupoBarh IIPU3HAK
MEPIEeHIUKYIISIP-HOCTU TPSMOM U
IUIOCKOCTH, TPUMEHATh €ro Ha
MPAKTHUKE: OOBSACHSTH
HEepIEeHIUKYJIIPHOCTh pedpa KyOa
U JIMaroHajJM €ro rpaHu, KoTopas
€ro He CO/IEPKUT, HAXOIUTh JUIUHY
auaroHanu  kKyb6a.  Berumcnars
BBICOTY IIPABUJIBHOM TPEYTOJIBHON
U TIPABUIBHOW YETBIPEXYTOJIb-HOU
UpaMu/I TIo JUTMHAM pEdep.
Pemarp 3amaun Ha BBIYMCIIEHUA,
CBSI3aHHBIE c
MEPIEHIUKYISIPHOCTBIO MPSIMOM U
IJIOCKOCTH, C HCIOJIb30BaHUEM
IIPU PEILIEHUU MJIaHUMETPUUECKUX
(haKTOB M METOJIOB.

OOBACHATD, 4TO Ha3bIBAIOT
MEePHEeHIUKYIISIPOM M HaKJIOHHOU
13 TOYKH K IUIOCKOCTH; TPOEKIIMEN

HAKJIOHHOW Ha IIJIOCKOCTD.
OOBSICHATb, YTO  Ha3BIBAETCS
pacCTOSHUEM: OT TOYKH  JIO




IIJIOCKOCTH; MEXIy
MapaJUICIbHBIMA  IIJIOCKOCTSIMU;
MEXIy NpAMOH M IapauleIbHON
el IIJIOCKOCTBIO; MEXIY
CKPEILMBAIOIIUMUCS IPSIMBIMHU.
Haxomute »53TH paccrosiHus B
MPOCTBIX  CilIy4asx B  KyOe,
UPAMHUJE, IPU3ME.
MopenupoBatb peanbHbIe
CUTyallul Ha S3bIKE T'€OMETPUH,
HCCIIEI0BATh IIOCTPOECHHBIE
MOJIEIM  C  HCIOJb30BaHUEM
F€OMETPUYECKUX TTOHSATHM.
Hcnonp30BaTe 1@pu  pelICHUU
3a7a4 Ha IMOCTPOCHUE CEUYCHUU
teopemy [lucdaropa, cBoiicTBa
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.

Vribl MCKAY MpsIMBIMH U
IIJIOCKOCTAMU

(10 9)

VYriael B HPOCTPAaHCTBE:  yroil
MEXIY IpPSAMOM M IIOCKOCTBIO;
JBYIPaHHbIA  yroj, JIMHEHHBIN
yTOJI IBYTPaHHOTO yTJIa.
[lepnieH MKy ISIPHOCTD
IIJIOCKOCTEM: IIPU3HAK
HEPIEHIUKYJIIPHOCTU JBYX
miockocrei. Teopema o0 Tpéx
NEPIIEHUKYIIApax

Axktyanu3upoBaTh  GakThl U
METO/IbI MJIaHUMETPHH,
pelieBaHTHBIE TeMe, IPOBOAUTH
AQHAJIOTUU.

JlaBaTb ompeneneHue yria Mexay
IpsAMON u IJIOCKOCTBIO,
(dbopMynHMpoBaTh TEOpeMy O TpEX
NEepIEHINKYIIpax U OOpaTHYIO K
HEH.

Haxomuts yromn mexny npsMomn u
IJIOCKOCTBI0O B MHOT'OI'DAaHHUKE,
paccTositHue OT TOYKH 110 MPSAMOU
Ha [IJIOCKOCTH, UCIIOJIb3Ys TEOPEMY
0 TpEX MEPIEHINKYIIApax.
IIpoBoauTh Ha YepTeKe
NEPIEHIUKYJSAP: W3 TOYKH Ha
IPSIMYI0; U3 TOYKH HA IIJIOCKOCTD.

[aBarb OIlpelieJIeHne
JBYI'PaHHOIO  yrja H  €ro
251eMeHTOB. OOBIICHATH PABEHCTBO
BCEX JIMHENHBIX yIJIOB
JBYI'PAHHOIO yIJIa.

Haxonuth Ha YepTEkKE
JBYTpaHHBI yroia 1mpu pedpe
MMAPaMU/IBI, MIPU3MBI,
napajuiejenumnesa.

JlaBaTh ompeneneHue yria Mexy
IIJIOCKOCTSIMU.

[aBatb onpeaeseHue u
(bopMyaHpOBATh MPU3HAK B3AUMHO
MEPIEHUKYISPHBIX TUIOCKOCTEN.

Haxonuts YTJIBL MEXIY
IJIOCKOCTSIMU B KyO€ U paMuje.




Hcnonp3oBare INpu  pelIEHUU
3ala4  OCHOBHBIE TEOPEMBI U
METOBbI IIJITAHUMETPUU.

MonenupoBaTh peaibHbIe
CUTyallUd Ha $S3bIKE T€OMETPHH,
UCCIIEZIOBATh MIOCTPOCHHBIE

MOJEIM €  HCIOJIb30BaHUEM
reOMETPHUUECKUX MOHATHUI.
Hcnonp3oBare Npu  pelIeHUn
3aJa4 Ha IIOCTPOCHME CEUCHMH
COOTHOILLIEHUS B IPSIMOYTOJIBHOM
TPEYTOJIbHUKE.

MHororpanHuku
(10 9)

[Tonsarue MHOTOTPaHHUKA,
OCHOBHBIE JJIEMEHTBI
MHOTI'OI'DAHHUKA, BBIIYKJIbIE W
HEBBINYKJIBIE ~ MHOI'OIPAaHHUKY;
pa3BEPTKA MHOIOTPaHHHUKA.
ITpusma: n-yronbHas NpU3Ma;
ITPaHHM M OCHOBAHUS IPU3MBIL;
npsiMasi M HAKJIOHHas IIPU3MBL;
OOKOBasi U IOJIHAs IOBEPXHOCTh
IIPU3MBL. [Tapannenenunen,
IIPSAMOYTOJIBHBIN NTAPAIIICIICTIUIIET
U €ro CBOMCTBA.

IInpamupa: N-yrojb-Hast
IIMpaMHJla, TPAaHH W OCHOBAHME
nupaMuibl; OOKOBasi W TOJIHAs

IMMOBCPXHOCTH mUpamMuabl;
IpaBUJIbHAA u yCG‘IéHHaSI
nupamMmuaa.

DeMEHTEI MIPHU3MbI U TUPAMUBI.
HpaBI/IJ'ILHLIe MHOT'OI'paHHUKU:

IOHATHEC IMpaBUJIbHOT'O
MHOTI'OT'paHHUKA, IMpaBUJIbHAA
npu3Ma 1 npaBuJibHAas MUpaMHIQa,
IMpaBUJIbHAA TPEYroJibHas
nupamuaa n HpaBI/IJIBHHﬁ

teTpadap; ky0. [IpencraBnenue o
NpaBWIBHBIX ~ MHOTOTPaHHHUKAX:
OKTasIp, TOJEKAdIP ¥ UKOCAIP.
CummeTrpusi B IPOCTPaHCTBE:
CUMMCETPUSA OTHOCUTCIIBHO TOYKH,
OpPSMOH, TUIOCKOCTH. DJIEMEHTHI

Axrtyanmu3upoBatb  (akTel  H
METO/BI IUIAHUMETPUH,
pElEeBaHTHBIE TEME, IPOBOJUTH
AQHAJIOTHUHU.

[aBarb OITpeIeIICHNE
napajuleenunesia, paclo3HaBaTh
€ro BHJIbI M U3y4aTh CBOKWCTBA.
JlaBaTh omnpeneneHne NUPaMUJBL,
pacno3HaBaTb BHUIbl MHpPaMUm,
(dhopMynupoBath cBoiicTBa pebdep,
IPAaHE M BBICOTHI IPABUIBHOU
UPAMHUJBL.

Haxomute momans mOJHOM U
OOKOBOM MMOBEPXHOCTH UPAMMU/IBL.
JlaBaTb omnpeneneHue yCe4EHHOU
IUPAMMU/IBI, Ha3bIBaTh eé
JJIEMEHTBI.

®opMyaMpoBaTh  TEOpEMY O
wiom@aau OOKOBOW IMOBEPXHOCTU
IIPaBUIIBLHOMN YCEUEHHOU
MUpaMU/IbL.

Pemarp 3amauM Ha BBIUHCIICHHE,
CBA3aHHBIE C TMpaMHUIaMH, a
TAaK)KE€ 3aJa4yd Ha IOCTPOEHUE
CEYCHU.

JlaBath ompeneneHue MpPU3MBIL,
pacro3HaBaTb  BUABI  IIPU3M,
n300paXkaTh MPU3MBI Ha YEPTEXKE.
Haxomute 1mnomans HNOJIHOM WU
OOKOBOI MOBEPXHOCTH MPU3MBI.
W3yyars cooTHowmeHus Oinepa

CUMMETpUHU B nupaMyjax, | st udciaa pédep, TrpaHed u
napajulejenunesax, MNpaBUIbHBIX | BEPIIMH MHOIOI'PAaHHUKA.
MHOT'OIPAHHHUKAX. N3yuate  BHABI  IPABUIBHBIX
Breruucnenue JJIEMEHTOB | MHOIOTPaHHUKOB, UX Ha3BaHUS U
MHOT'OTPaHHUKOB: péOpa, | KOIUYECTBO IpaHEeil.

auaroHany,  yrael.  IInomans | M3ydats CUMMETPHIO
OOKOBOIl MOBEPXHOCTH W IOJHOW | MHOTOIPaHHUKOB.

MOBEPXHOCTU MpsIMON  NpHu3MblL, | OOBACHATS, KaKue TOYKHU
IUIONIAIb OCHOBAHUM, TEOPEMA O | HA3BIBAKOTCS CUMMETPUYHBIMH




OOKOBOW TMOBEPXHOCTH MPSAMOIi
npusmbl.  [lmomane  G0OKOBOI
MMOBECPXHOCTHU u IMOBCPXHOCTHU
NpaBWIBHON NHUpaMUbI, TeopeMa
0 1u1o1a M OOKOBOM IOBEPXHOCTH
yCEUEHHOH MUPaMHIbI

OTHOCHUTEIIBHO  JQHHOM  TOYKH,
OpsIMOM WM IJIOCKOCTH, 4YTO
Ha3bIBAlOT ILICHTPOM, OCBIO WIJIU
IUIOCKOCTBIO CUMMETPUU (PUTYPBI.
IIpuBoauTh IIPUMEPBHI
CUMMETPUYHBIX buryp B
ApPXUTEKTYype, TEXHUKE, IPUPOJE.
MonenupoBaTh pealbHbIC
CUTyallud Ha S3BIKEC T'€OMETPHH,

UCCIIEZI0BATH IIOCTPOCHHBIE
MOJENM  C  HCHOJb30BAHHUEM
TEOMETPUYECKUX HOHSITHH,
HCII0JIb30BATh nonooue
MHOTOTPaHHUKOB.

OOBEMBI MHOTOTPAaHHUKOB [Tonstue 06 o00béMe. OOBEM | AkTyanu3upoBath  (QakTel U

(8 u) IIMPAMMIBL, TPU3MBI METO/BI IUIAHUMETPUH,
pEJIeBaHTHBIE TEME.
OOBACHATb, Kak  HU3MEPSIOTCS
00BEMBI TeJI, TPOBOJISI AHAJIOTHIO C
U3MEPEHUEM ioanen
MHOT'OYT'OJIbHUKOB.
dopmynupoBarh OCHOBHBIE
CBOICTBa 0OBEMOB.
W3ydath, BBIBOAUTH (HOPMYJIBI
o0BbEma IPSIMOYTOJIBHOTO
napajulejienunesna, HOpU3Mbl U
HUPAMUJIBL.
Bbraucnare 00bEM  NpU3MBL U
MUPaMHJIbI 110 UX AJIEMEHTaM.
[TpumensaTh 00BEM AN peLICHUS
CTEpEOMETPUYECKUX 3a7ad U JJs
HaXO0XKJICHUS TEOMETPUUECKUX
BEJIMYHH.
MonenupoBaTh peayibHbIE
CUTyallul Ha S3bIKE T'€OMETPUH,
HCCIIEI0BATh MIOCTPOECHHBIE
MOJEIM  C  HCIHOJb30BAHHUEM
r€OMETPUYECKUX MOHSATUM

[ToBTOpEHMUE: ceuenus, | Iloctpoenue CeueHui B | CTpouTh c€4eHre MHOTOIPaHHUKA

paccTOSHUSA U YIJIbI MHOT'OTpaHHHUKE. METOJIOM CJIEI0B.

(8 9) Brruncnenue paccroaauii: Mmexnay | JaBaTe omnpeneneHue paccTosHUsA

JIBYMsI TOYKaMH, OT TOYKH [0
MPSAMOM, OT TOYKH JI0 TUIOCKOCTH;
MEKY CKPEIMBAOLIMMHUCS
MMPAMBIMH.

Bprunciienue  yrioB:  MexIy
CKpCIIMBAOIINMHUCA IMPAMBIMH,
MEXJy OpSAMOW U IUIOCKOCTBIO,
JABYTPAaHHBIX YTJIOB, YIJIOB MCXKIY
TUIOCKOCTSIMU

MEeXIy (purypamu.

Haxonute paccrosiHme MeEXIy
MApAJUIENBHBIMA  IUIOCKOCTSIMU,
MEXKTY IIOCKOCTBIO u

NapajuIeIbHON €U MPSIMOU, MEXKIY
CKPELIMBAIOIIUMHUCS IPSIMBIMH.
Crpouts JIMHENHBIN yroil
JBYTPAaHHOI'O yIJIa Ha 4YepTrexe
MHOIOTPaHHUKA U HAaXOIUTh €ro
BEJINYUHY.




Haxonuts YIJIBI MEKY
TUIOCKOCTSIMA B MHOTOTPaHHUKAaX

11 kimace (35 gacoB)

HazBanue paznena (Tembl)

Kypca,
(KOJIMYECTBO YacoB)

OcHOBHOE COACPpIKAaHUE

OcHOBHBIE BUIBI AEITEILHOCTH
yYaumxcs

Tena BpameHnus
(12 9)

Cdepa u map: ueHTp, paauyc,
JTUaMETP; TUIOIIA/Ib TOBEPXHOCTH
cdepsl. BanmHoe pacrnonoxxeHue
cdephl U TIOCKOCTH; KacaTellbHas
IJIOCKOCTH K cdepe; MmiIoaib
cdepsl.

N3o0pakenue cdepsl, mapa Ha
TUIOCKOCTH.

CeueHnus mapa.

AKTyanmu3upoBaTh (akThl 1
METO/IbI IJITAHUMETPHH,
peJieBaHTHBIC TEME, IPOBOIUTH
aHaJIOTHH.

JaBatp omnpenenenus chepsl U
mapa, ux eHTpa, paanyca,
nametpa. Onpenensts chepy
KaK (purypy BpamieHus
OKPY>KHOCTH.

HccenenoBats B3aMMHOE
pacrioyioskeHue chepbl U
MIJIOCKOCTH, JIBYX cdep,
WLTIOCTPUPOBATH 3TO HA
YepTeKax U PUCYHKAX.
dopmynupoBaTh ONpeACICHUE
KacaTeJIbHOH TIOCKOCTH K cdepe,
CBOWCTBO U NPU3HAK KacaTeIbHON
TUIOCKOCTH.

3HAKOMUTBHCA C T€0I€3NUECKUMHU
JUHUSAMH Ha cepe.

Hunuuapuueckas TOBEPXHOCTb,
00pa3yroIxe MUIHHIPUIECKON
MMOBEPXHOCTHU, OCh IIMIIMHIPUIECKOMN
noBepxHocTU. L{umuuap: ocHOBaHUS
1 OOKOBasi MOBEPXHOCTH,
00pa3ymoas ¥ 0Ch; IJIOMIA b
OOKOBOH M MOJTHOW TOBEPXHOCTH.
N3o0pakenue mumHapa Ha
IJIOCKOCTH. Pa3BépTka mmimHapa.
Ceuenus nuimHApa (MIIOCKOCTHIO,
napajuieIbHON WIN
MEePIEHIUKYISIPHON OCH IMIJIMH]IPA)

OOBSACHATH, YTO HA3BIBAIOT
IUAJTUHIPOM, HA3bIBATH €T0
DJICMCHTEL.

N3yuath, 00BACHATH, KaK
MOJIYYUTh HUIMHIP TYTEM
BpaIeHUs IPSIMOYTOJIbHHKA.
Br1BOIMTE, MCIOIB30BATH
(hOpMYJIIBI 17151 BEIYHCIICHUS
TIoaau OOKOBOM MOBEPXHOCTH
IUATTUHPA.

N3yuatk, pacno3HaBaTh
Pa3BEPTKY LIJIMH]IPA.
N300paxaTh HUIUHAD U €TO0
CEeUEeHUS IIOCKOCTEIO,
MPOXO/SIIEH Yepe3 ero och,
napasieIbHON Uin
NepHeHAUKYISIPHON OCH.
HaxonuTek miomanay 3THX
CEUYCHMI.

MoaenupoBaTh peanbHbIe
CUTyalluu Ha SI3bIKE T€OMETPHH,
HCCJIEI0BATh MIOCTPOCHHBIC
MOJIENIH C UCHOJIb30BAHUEM
TEOMETPUUECKUX MMOHATHH.




Konunueckas moBepXHOCTb,
00pasyroIre KOHUMIECKON
MMOBEPXHOCTHU, OCh U BEPILIMHA
KOHMYECKOU nmoBepxHoctu. Konyc:
OCHOBaHME U BEpIIKHA, 00pa3yromas
U OCh; IJIOIIAah OOKOBOH U MOJHOM
IIOBEPXHOCTHU. Y CEYEHHBIN KOHYC:
o0pa3yroniye U BbICOTa; OCHOBAHUS
1 OOKOBast TOBEPXHOCTb.
N3o06paxeHne KoHyca Ha
II0cKocTH. Pa3BépTka KoHyca.
Ceuenus KoHyca (IJIOCKOCTBIO,
MapajuieibHON OCHOBAaHHMIO, U
IJIOCKOCTBIO, MPOXOASIIEH uepe3
BEPILUHY).

OOBACHATH, KAKOE TEIIO0
HAa3bIBAIOT KPYTOBBIM KOHYCOM,
Ha3bIBaTh €0 JICMEHTHI.
N3yuaTh, 00BACHATH, KaK
MOJIYYUTh KOHYC MMyTEM
BpAILICHUS TIPSMOYTOJIBHOTO
TPEYroJIbHUKA.

N3o0pakaTh KOHYC H €T0
CEUEHHUS TIIIOCKOCThIO,
MPOXOJIAIIEH Yepe3 oCh, U
IIJIOCKOCTBIO, IEPICHANKYJIAPHON
K OCH.

N3yuars, pacno3HaBaTh
pPa3BEPTKY KOHYCA.

BrIBOgUTH, HCIIOIB30BATH
(bopMyIIBI 17151 BBIYUCIICHUS
rioniau GOKOBOM MOBEPXHOCTH
KOHYCA.

Haxoauts niomaau ceueHui,
MIPOXOASIINX YEPE3 BEPIIUHY
KOHYCa WJIH MEePIEeHIUKYIISPHBIX
ero ocH.

OOBACHATD, KAKOE TEIIO
Ha3bIBACTCS YCEUEHHBIM KOHYCOM.
N3y4atb, 00BACHATH, KaK €ro
MOJIYYUTh yTEM BpAILICHUS
MPSAMOYTOJIbHOW Tpaneuuu.
BriBoauTh, IpUMEHSTH (OPMYITY
JUUISL BBIYMCIICHUS TUIOIIA N
OOKOBOI1 MOBEPXHOCTH
YCEYEHHOI0 KOHYCa.

KomOuHanus ten BpaeHus u
MHOTOTpaHHUKOB. MHOTOTpaHHUK,
OTNMCaHHBIN 0KO0JI0 cepsl; chepa,
BIIMCAHHAsl B MHOTOTPaHHUK WU B
TEJO BpallleHus

AKTyanu3upoBaTh (pakThl U
METO/bI IIJITAHUMETPUH,
pENeBaHTHBIE TEME, IPOBOJUTH
aHaJIOTUU.

Pemate crepeomerpuyeckue
3a/1a4y, CBA3aHHBIE C TEIaMHU
BpalICHUs, IOCTPOECHUEM
CEYECHUH TeJl BpalleHus, ¢
KOMOMHAIMSIMU T€JI BPALICHUS U
MHOT'OI'PAHHUKOB Ha HAXOXKIEHUE
T€OMETPUYECKUX BEJTNYHUH.
Hcrnonb30Bath Mpu peLICHUN
CTEPEOMETPUUYECKHX 3a/1a4
IUTAaHUMETpUYECKUe QaKThl U
METO/BbI 33/1a4¥ Ha BBIYHCIICHHUE U
JI0Ka3aTeJIbCTBO.

MoaenupoBaTh peanbHbIe
CUTyallu! Ha S3bIKE T€OMETPUH,
HCCIIEN0BATh IOCTPOCHHBIE
MOJIEIIN C UCIIOJIb30BAHUEM
T€OMETPUYECKUX MMOHATHN




O0BEMBI TENT

(5 1)

[Tonsitrie 06 06bEMe. OCHOBHBIE
CBOIicTBa 0OBEMOB TEJl.

O0béM nUIMHIPa, KOHYCA.
O0BEM m1apa 1 TIomaas chepsl.

AKTyanu3upoBaTh (pakThl U
METO/IbI IIJITAHUMETPUH,
pEJIEBaHTHBIE TEME, IPOBOIUTH
aHaJIOTUU.

BrIBOAUTDH, UCIIOIB30BATh
bhopMyITbl 00BEMOB: TIPU3MBI,
WIMH]IPA, TAPAMHUIBI, KOHYCA;
yCeuEHHOM nMupamMuabl 1
YCEUEHHOIr0 KOHYCa.

Pemarsb crepeomeTpuueckue
3a]1a4M, CBA3aHHbIE C
BBIUHCIICHHEM 00BEMOB.
@opMynMpOBATH ONIPEACIICHUE
[IApOBOTO CErMEHTA, IIIAPOBOTO
CJ1051, IIAPOBOI0 CEKTOPA.
[Tpumensite popMybl AJis
HAX0XJICHUS 00BEMOB IMIAPOBOTO
CErMEHTa, I11apOBOI0 CEKTOpA.
Pemarsb crepeomeTpuueckue
3a7a4, CBA3aHHEIE ¢ 00BEMOM
1apa ¥ miomazasio chepsl.
MopennpoBaTh peajibHbIE
CUTYallUU Ha SI3bIKE T€OMETPUH,
HCCIIEI0BATh TIOCTPOCHHbIE
MOJIEJIH C UCIIOJIb30BAHUEM
TCOMETPHUYCCKUX MOHSITHH.

[TonoOHbIe TENa B MPOCTPAHCTBE.
CooTHOIIEHNS MEXTY TUIOIAASIMU
MOBEPXHOCTEN, 00bEMaMM
MOIOOHBIX TN

AKTyanu3upoBath (HaKkThbl U
METO/Ibl IJITAHUMETPUH,
peJIeBaHTHBIE TEME, IPOBOIUTH
aHAJIOTHH.

Pemate crepeomerpuyeckue
3aJ1a4M, CBA3aHHBIE C
COOTHOIIIEHUEM 00BEMOB U
MOBEPXHOCTEH MOJAOOHBIX TET B
IIPOCTPAHCTBE.

MopennpoBaTs peajibHbIE
CUTYallUU Ha SI3bIKE TEOMETPUH,
HCCIIEN0BATH IOCTPOCHHBIE
MOJEIIN C UCIIOJIb30BAHUEM
Ir€OMETPUYECKHUX TOHATUHI




BekTops! 1 KOOpIMHATEI B
IIPOCTPAHCTBE
(10 4)

Bekrtop Ha mmockocty U B
npoctpancTBe. CroKeHue u
BBIYMTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha yucio. Pasnoxxenne
BEKTOpA 10 TPEM HEKOMIUIAHAPHBIM
BekTtopam. IIpasuio
napajuieaenumnea.

Pemenue 3anay, CBSA3aHHBIX C
IIPUMEHEHUEM IIPaBUII ACUCTBUH C
BEKTOPAMH

IIpssMoyronbHas cucrema
KOOpJHMHAT B IIPOCTPAHCTBE.
Koopaunars! Bektopa. IIpocreiimmue
3aJ]a4¥ B KOOpJIMHATaX. YTOJI MEXIy
BekTopamu. CkayspHoe
IIPOU3BE/ICHNE BEKTOPOB.
Brruucienue yrioB Mexay
IPSIMBIMU U TJIOCKOCTSIMHU.
KoopanHatHo-BEKTOpHBIN METO/T
IIPU PEIIEHNN F€OMETPUYECKHUX
3a1a4

AKTyanu3upoBaTh (pakThl U
METO/IbI IIJITAHUMETPUH,
pEJIEBaHTHBIE TEME, IPOBOIUTH
aHaJIOTUU.

OnepupoBarh MOHATUEM BEKTOD B
MIPOCTPAHCTBE.

@opMynHMpOBaATH NIPABUIIO
napajuiesienune1a mpu CI0KeHUH
BEKTOPOB.

CkJ1azpIBaTh, BEIYUTATh BEKTOPBI,
YMHO’KaTh BEKTOP Ha YUCIIO.
N3yuyaTh OCHOBHBIE CBOWCTBA
ATUX ONEpaLUi.

[aBaThb omnpeneneHue
MPSIMOYTOJIBHOU CHCTEMBI
KOOpJMHAT B IPOCTPAHCTBE.
Bripazutb koopAHHATHI BEKTOpA
yepe3 KOOPAUHAThI €ro KOHIIOB.
BbIBOAUTE, UCTIOTIB30BATh
dbopmyIy IITUHBI BEKTOpA U
pacCcTOSHUS MEX/Ty TOUKAMHU.
BeIpaxars ckanspHoe
MIPOM3BEICHNE BEKTOPOB Yepe3 UX
KOOPJAMHATHI, BEIYUCIIATH YTOJ
MEXJy IByMsI BEKTOPAMH, ABYMsI
TIPSIMBIMH.

Haxoauts yron Mexay npsmMoi u
IJIOCKOCTBIO, YTOJI MEX]TY IBYMS
MJIOCKOCTSIMU aHATTUTHYECKUMHU
METOJIaMHU.

BrIBOAUTE, NCTIOTB30BATh
dbopmyIy pacCTOSTHUS OT TOUKH
JI0 MIJIOCKOCTH.

[ToBTOpenue, 06o0IIEHNE U
CUCTeMaTH3aIusl 3HAaHUH

(8 1)

OcHoBHbI€ QUTYpHI, HaKTHI,
TEOpEMBI Kypca IJIaHUMETPHUH.
3anauy MNJIaHUMETPUU U METOJIbI UX
pEeLIEHus.

OcHoBHbI€ QUTYpHI, HaKTHI,
TEOPEMBI Kypca CTEPEOMETPHH.
3anauu cTepeoMeTPUH U METOJIbI UX
peleHus

Pemars mpocreiimue 3agaun Ha
HaxXO0XJIEHNE JAJIUH U YIJIOB B
reOMEeTPUUYECKUX PUTYpaX,
npuMeHsTh TeopeMy IIudaropa,
TEOPEMBbI CHHYCOB U KOCUHYCOB.
Haxoauts miomans
MHOTOYT'OJIbHUKA, KpyTa.
PacrniozHaBaTh no00HbIE
Gburypsl, HaXOAUTh OTHOIICHUS
JUINH U IJIomaaei.
Hcnonb30Bate Mpyu pelieHnA
CTEpEOMETPUYECKUX 3a/1a4 (DaKThI
Y METOJIbl IUTAHUMETPUH

PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA «BEPOATHOCTb U CTATUCTUKA»
[enn nzydyeHus: yueOGHOTO Kypca

VY4eOHbIii kypc «BepoATHOCTh U CTaTUCTHKa» 0a30BOr0 ypOBHS SIBISIETCS MPOAOKEHHEM M Pa3BUTHEM
OJTHOMMEHHOTO y4yeOHOro Kypca 0a30BOro YpOBHS OCHOBHOW Imkojibl. Kypc mnpenHazHaueH s
dbopMupOBaHUS y 00YHarOIIUXCS CTATUCTUYECKON KYJIBbTYPbl U MIOHUMAaHUS POJIU TEOPUU BEPOATHOCTEN KaK



MaTeMaTHYECKOTO HHCTPYMEHTA [T H3yYCHHS CITyYaiiHbIX COOBITHH, BEIMYHH | TIpotieccoB. [Ipu n3yuenunn
Kypca 060I‘aH_[aIOTC$I NpEACTABJICHUA YHAlIUXCA O METOAAX UCCICAOBAHNA U3MCHYHNBOI'O MUPA, PAa3BUBACTCA
NOHMMaHHE 3HAYUMOCTH W OOIIHOCTH MaTEMaTHYECKHMX METOJIOB TO3HAHUS KaK HEOThEMJIEMOH YacTh
COBPEMEHHOT'0 €CTECTBEHHO-HAYYHOTO MUPOBO33PECHHU.

ConeprkaHue Kypca HalpaBJICHO Ha 3aKPEIUICHUE 3HAHWH, MOJYYCHHBIX NPU M3YYCHUHU Kypca OCHOBHOM
IIKOJIBI U HAa PA3BUTHUC HpeI[CTaBJ'IeHI/II;'I (0] CHy‘-IﬁfIHbIX BCJIMYHMHAX U B3AUMOCBA3AX MCXKY HUMH HA Ba’KHBIX
IPUMEPaX, CEOXKETHI KOTOPBIX MOYEPITHYTHI U3 OKPYKAIOIIETO MUpa. B pesynbrate y 00ydaronmxcst J0IKHO
chopMHUpOBaThCS TPEIACTABICHUE O HamboJiee YMOTPEOMTENbHBIX M OOIMIMX MaTeMaTHYECKHX MOJCIIAX,
UCTIOJIB3YEMBIX JIJISl ONHCAHHs aHTPOIIOMETPHUYECKHX W JEeMOTrpapUuecKUX BEIWYHMH, MOTPEITHOCTEH B
Pa3sIUYHOTO pOJia H3MEPEHUSX, JUIUTCIBHOCTH O€30TKa3HOW pabOThl TEXHUYECKHX YCTPOUCTB,
XapaKTEPUCTHK MACCOBBIX SIBJICHUH U MPOIECCOB B OOIIECTBE.

B cooTBeTcTBHM C yKa3aHHBIMH LEISIMU B CTPYKType ydeOHOro Kypca «BeposITHOCTb M CTaTHCTHKA»
CpeAHel IIKOJbI Ha 0a30BOM YPOBHE BBIIEICHBI CIEAYIOUINE OCHOBHBIC COJEpXKATCIbHBIC JIMHUU:
«CiryuaiiHple COOBITHS U BEpOATHOCTIY, «CilydaiiHbIe BETMUMHBI U 3aKOH OOJIBIITNX YHACEID.

BaxHylo 4acTh Kypca 3aHMMAaeT H3y4YCHHE TI'€OMETPHYECKOT0 W OWHOMHAIBHOTO pacHpeicieHHd WU
3HAKOMCTBO C MX HCTIPCPBIBHBIMH aHAJIOTaMH — I1OKa3aTCJIbHBIM U HOPMAJIbHBIM PACIIPCACIICHUAMMU.
Copepxanne nuHuU «CiydailHble COOBITUS M BEPOSTHOCTH» CIY>KUT OCHOBOM Mg (popMHpOBaHUS
IIPEICTABIICHUM O PACIPENECICHUN BEPOSATHOCTEN MEXIY 3HAYEHUSMH CIIy4alHBIX BEJIMYMH, a TAKXKE JTa
JWHUS HeoOXxonuMma Kak 0a3a Jis M3y4YeHHUs 3aKOHa OOJbIIUX 4Yucel — (YHIAMEHTAJIBHOTO 3aKOHa,
JICMCTBYIOIIEro B TPUPOAE W OOIMIECTBE M HMMEIOUIETO MaTeMaTH4ecKyio ¢opmanuzanuio. Cam 3aKoH
OOJNBIIMX YHCEN TMpeIyiaraeTcsi B O3HAKOMUTEIBHOH (opMEe ¢ MUHHMAJIbHBIM HCIIOJIb30BAaHHEM
MaTeMaTU4ecKoro opmaansma.

Tembl, CBSI3aHHBIC ¢ HEMPEPHIBHBIMU CIIyYallHBIMU BEJIMYMHAMH, aKIICHTUPYIOT BHUMAaHUE MIKOJIBHUKOB Ha
OTMCAaHWH W W3YYECHUH CIYYalHBIX SBJICHUN C MOMOIIBI0 HENpPephIBHBIX QyHKIUH. OCHOBHOE BHUMAaHHE
yIeNseTCs  TMOKa3aTeJbHOMY M HOPMaJIbHOMY  paCIpelelCHUsM, TPpU OTOM  IPEanojaractcs
03HAKOMUTEIILHOE H3YUYCHHE MaTepralia 0e3 T0Ka3aTeIbCTB MPUMEHIEMBIX (aKTOB.

MecTo Kypca B yueOHOM IJIaHe
B VYueOnom mane Ha m3ydeHue Kypca «BeposSTHOCTh M cratucTuka» Ha 0a30BOM ypoBHE oTBoauTcs 1
y4eOHBIN Yac B HEJIEIIO B TEUCHUE KaXKI0TO rojia 00ydeHus1, Bcero 70 yuyeOHBIX 4acoB.

[Inanupyemsble npeaMeTHbIE pe3ysbTaThl ocBoeHus [IpumepHoil paboueil mporpammsl Kypca (1o rojaam
oOy4eHus)

[IpenmerHble pe3ynbTaThl OCBOEHHs Kypca «BepostHocth M cratuctuka» B 10—11 kmaccax
OpUEHTUPOBaHbI Ha JOCTUKEHHE YPOBHS MaTEeMaTHMUECKON I'PaMOTHOCTH, HEOOXOJIMMOTO JJIsl YCIEUTHOTO
peleHus 3aa4 ¥ npoOJieM B peaibHON )KU3HU U CO3JJaHHe YCIOBUH JUIs X OOIIEKYIbTYPHOTO Pa3BUTHSL.
OcBoenne yueOHOro Kypca «BeposTHOCTb W CTAaTUCTUKa» Ha 0a30BOM YpPOBHE CpEIHEro OoOLIero
o0pa3oBaHUs JIOJDKHO oOecredyuBaTh JIOCTHXKEHHME CIEeIYIOIIUMX HPeAMETHBIX 00pa30BaTeNbHBIX
pe3yIbTaTOB!

10 kiace

UuTath U CTPOUTH TAOJIUIIBI U TUATPAMMBI.

OnepupoBaTh MOHATHSAMH: cpelHee apudmernyeckoe, MeauaHa, HauOoJblllee, HAUMEHbIIEe 3HaueHue,
pa3Max MacCHBa YHCIOBBIX JaHHBIX.

OnepupoBaTh NOHATHUAMU: CIyYalWHBIM SKCHEPUMEHT (OMBIT) M ClydyallHOE€ COOBITHE, 3JIEMEHTapHOE
coObITHE (DJEMEHTapHBIH MCXOJ) CIY4YailHOrO OMNbITa; HAXOAUTh BEPOSITHOCTH B OMNBITaX C
PaBHOBO3MOXKHBIMHM  CITyYallHBIMU COOBITUSIMH, HAaXOJWTh U CpPaBHUBAaTh BEPOSTHOCTU COOBITUH B
M3YYEHHBIX CIy4YaiHbIX dKCIIEPUMEHTAX.

Haxomute u QopMynupoBaTh COOBITHS: TMepecedeHrue W OOBEAMHEHUE TaHHBIX COOBITHH, COOBITHE,
IPOTHBOIOJIOKHOE JaHHOMY COOBITHIO; IMOJB30BAThCA AMAarpamMmaMu Diiepa u (GopMyIsioi cioxeHus
BEPOATHOCTEN MPH PEIICHUU 3a/1a4.



OnepupoBaTh MOHATHUAMHU: YCJIOBHAs BEPOSTHOCTb, HE3aBUCHUMBIE COOBITHS; HAaXOAMTb BEPOSTHOCTH C
IIOMOILBIO IIPABUIJIA YMHOXKEHHUS, C IIOMOLIBIO IepeBa CIIy4allHOT'O OIIbITA.

[TpuMeHATh KOMOMHATOPHOE MPABHIIO YMHOKEHUS IPU PEIICHUH 3a/1ay.

OnepupoBaTh NOHITHUSAMU: UCIBITAHUE, HE3ABUCUMBIE MCIIBITAHUS, CEpUs MCIBITAaHUM, YCIEX U HeyJlada;
HaXOJUTh BEPOSITHOCTH COOBITMH B CEPUM HE3aBHCHUMBIX HCIIBITAHUH A0 IEPBOIr0 yclexa; HaxOAWUTh
BEPOSTHOCTH COOBITUH B cepUM UCTIBITAaHUN bepHyu.

OnepupoBaTb MNOHATHAMM: ClIydaliHas BEIMYMHA, pACIPEICIICHHE BEPOSATHOCTEH, Juarpamma
pacmpeneieHus.

11 xnacc

CpaBHUBATh BEPOSTHOCTH 3HAUEHUH CIy4yallHOW BEJIMYMHBI 10 PACIPEAECIICHUIO WIH C IOMOLIBIO TUarpamMm.
OnepupoBaTb INOHATHEM MAaTEMATHYECKOTO OKUIAHMS; IPUBOIUTH IPUMEPBI, KaK IPUMEHSIECTCS
MaTE€MaTU4YeCKOe OXUIAHUE CIy4alWHOW BEIMYMHBI HAXOAWTH MAaTEMAaTHUYECKOE OXKUIAHUE II0 JTaHHOMY
pacnpeneeHuIo.

Wmets npencraBineHue o 3aKoHe OOJIBIINX YUCET.

HmeTs npencTaBiieHue 0 HOPMaabHOM PAaclpeAciICHUN.

Copepxanne yueOHOro Kypca (1o rojaM oOydeHus)
10 xnacc

[IpencraBnenne MaHHBIX C TMOMOMIIBIO Tabmui u guarpamMMm. CpenHee apudMeTHUECKoe, MeauaHa,
HauOoJIbIIIee U HAUMEHbIIIee 3HaUeHMsI, pa3Max, JUCIEePCUs U CTaHAAPTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB.
CrnyualiHple SKCIEpUMEHTHI (OMBITBI) MU CHOydalHble COOBITUS. OJEMEHTapHblEe COOBITUSA (HMCXO[BbI).
BeposiTHOCTE cityyaliHOro COOBITHS. BIHM30CTh 4acTOTHI M BEPOSATHOCTH COObITHH. CilydaiiHble ONBITHI C
PaBHOBO3MOKHBIMH JIEMEHTAPHBIMH COOBITUAMU. BEpOATHOCTH COOBITHI B OMBITaX C PABHOBO3MOXXHBIMHU
3JIEMEHTAPHBIMHU COOBITUAMHU.

Onepauuy Haj coOOBITUSAMU: IMepecedyeHue, OoObeAMHEHHE, IMPOTUBOIOJIOXKHBIE COObITHS. JlHarpaMMbl
Olinepa. Popmyiia CI0KEHUS BEPOATHOCTEH.

VYcnoBHas BEPOATHOCTE. Y MHOKEHHE BEPOATHOCTEN. [[epeBo cimydaiiHOro 3kcnepumenta. @opmyiia MoiaHou
BepossTHOCTH. He3aBucuMble COOBITHS.

Komb6unatopHoe npaBuino ymHoxkeHusi. IlepecranoBku u ¢akropuan. Yucno coderaHuid. TpeyroiabHUK
[MTackans. dopmyna 6uHOMa HproTOHA.

bunapHblli cnyuyailiHeli ONBIT (MCHBITaHUE), ycnex W Heynada. HesaBucumble wucnbiTanus. Cepust
HE3aBHCHMBIX UCIBITAHUH 10 nepBoro ycnexa. Cepus HE3aBUCUMBIX UCIIBITaHUN bepHysun.

Cnyuaiinas BenuuuHa. Pacnpenenenue BepositHocted. [luarpamma pacnpenenenus. [Ipumepst
pacripesiesieHuil, B TOM 4ucIie, TeOMETpUYecKoe 1 OMHOMHUAIIBHOE.

11 xnacc

YucnoBsle XapaKTEPUCTUKH CIIyYalHbIX BEIMYHH: MAaTEMAaTUYECKOE 0XKUAAHUE, JUCIIEPCHUS U CTAaHIAPTHOE
OTKJIOHEeHHE. [IpuMepsl NpPUMEHEHUS MAaTEMaTU4YeCKOro OXUIAaHUsA, B TOM 4YHCIE B 3aJadax Wu3
MOBCETHEBHOM >KM3HU. MartemaTnueckoe OXKHJaHue OWHAPHOW ClIydallHOW BEIMYMHBI. MaTemMaTH4ecKoe
O0’KMJIaHHE CyMMBI CIyYaWHBIX BEJIMYMH. MaTemMaTH4ecKoe OXUIAHUE U JUCIEPCUS TE€OMETPUYECKOTO U
OMHOMHUAIBHOTO pacrpeaeneHui.

3aKkoH OOJIBIIMX YUCEN U €r0 poJib B HAyKe, MpHpoje U obiiecTBe. BEIOOPOUHBIM METO HCCIIe0BaHUIA.
[Ipumepsl HENpepbhIBHBIX CIIy4allHbIX BENWYMH. [IOHATHME O IIOTHOCTM pachpeiesieHus. 3ajayu,
IIPUBOAIINME K HOPMAJILHOMY pacipeaesieHuro. [IoHaTre 0 HOpMalbHOM paclpeeIeHUN.



TemaTnueckoe rIaHupoBaHUe yueOHOTO Kypca (110 rojiaM 00y4eHus)

10 kmacc (35 )

Ha3Banue pazgena
OcHOBHEIE BUBI
(Tembl) OcHoBHOE coJiepKaHre
JESTEIbHOCTH 00yYaIOIUXCs]
(kosmruecTBO YacoB)
IIpencraBnenue IIpencraBnenue  JaHHBIX — C W3Bnekatp  WHQOpPMAIUIO U3
JAHHBIX U MIOMOILBIO TAOJIUI[ U JUarpaMM. TabIM1L u Iarpamm,
omnucaresibHast Cpennee apudmernueckoe, UCII0JIb30BaTh TaOJIUIIBI u
CTaTUCTHKA Me/ihaHa, HauOoJIbIIIee u JyarpaMMsbl ISl [IPEJICTABICHUS
(4 9) HaVMEHbIIIEE 3HAYCHHUs, pa3Max, CTaTUCTUYECKUX JaHHBIX.
JHCTIepCHs, CTaHJApTHOE Haxonuts onucaTeIbHble
OTKJIOHEHHUE YHCIIOBBIX HAOOPOB XapaKTEPUCTUKH JIaHHBIX.
BeinBurars, KPUTHUKOBATb

TUIIOTE3BI O XapaKTepe CIy4anHOU
M3MEHYUBOCTH M OIPEACTSIONINX
e¢ paxTopax

Ciy4daiiHble OTIBITHI U
Cily4aiiHbI€ COOBITHA,

Cny4aiinble SKCIIEPUMEHTHI
(ombITHI) U ciay4yaiiHble COOBITHS.

Boiaensate Ha npuMepax
Ciy4yaiiHbIe COOBITHS B OIIUCAHHOM

OITIBITHI c OnemMeHTapHbIe COOBITHS CIIy4aiiHOM OIIBITE.
PaBHOBO3MOYKHBIMU (ucxonpl). BepositHoCTh dopmyIupoBaTh yCIIOBUS
JJIEMEHTapHBIMU CIIy4aliHOTO coOBITHS. IIPOBEJEHUS CIIy4ailHOTO OIIBITA.
HUCXOJaMHU BeposiTHOCTH COOBITHIA B OTIBITaxX HaxonuTh BeposSTHOCTH COOBITHH B
(3u) c PaBHOBO3MOYKHBIMH ONbITaX C PaBHOBO3MOXXHBIMU
3JIEMEHTAaPHBIMU COOBITUSMHU. UCXOJaMH.
IIpakTryeckas pabora MonenupoBathb OIIBITHI c
PaBHOBO3MOXHBIMU
AJIEMEHTapHBIMU UCXOAAMH B XOJ€
IPAKTHYECKON pabOoThI
Onepaunn Haj Onepanuu  Haag  COOBITUSAMMU: Hcnonbp3oBath JarpamMmmbl
COOBITHSAMU, repeceveHue, 00BeUHEHNE Dillepa U CIIOBECHOE OIMCAHUE
CIIOKEHHE COOBITHH,  IPOTHBOIOJIOKHBIE coObITUI U1 (HOPMYJIMPOBKH H
BEPOSITHOCTEN coObIiTus. Jluarpammel Oilnepa. n300paxeHus: OObEOUHEHUS U
(3u) ®opmyina CIIOXKEHUS nepeceueHust COObITHH.
BEPOSTHOCTEN Pemate 3amaum ¢ UCNOJIB30BaHUEM
bopMmybt CJIOKEHHUS
BEPOSATHOCTEMN
YcnoBHas YcnoBHas BEPOSITHOCTD. Pemarp 3amauM Ha HaxoXACHHE
BEPOATHOCTB, IEPEBO YMHOXkeHne BEPOSITHOCTEH. BEPOATHOCTEH COOBITUH, B TOM
CIIy4allHOTO OIIbITa, Hepeso CIIy4aiiHOTO YHCJI€ YCIOBHBIX C IOMOIIBIO
dbopmyna MOJTHOM AKCIIEPUMEHTA. dopmyna JlepeBa CIIy4allHOTO OTIbITA.
BEPOATHOCTH U IOJIHOM BEPOSATHOCTH. Onpenenars HE3aBHCUMOCTh
HE3aBUCHMOCTh HezaBucumblie coObITUS coObiTHii 1O ¢dopMylie u TO
COOBITHIA OpraHHM3al1y CIy4aiiHOTO OIbITa
(6 1)
OneMeHThI Kombunatopaoe IIPABUJIO Hcnonp3oBath IIPABUJIO
KOMOMHATOPUKHU ymHOkeHus. [lepecraHoBku U YMHOXKEHUSI JUIsl TEePEeUUCIICHUS
(449) ¢dakropuan. Yucino coueraHuil. COOBITHI B CITy4alilHOM OTIBITE.

TpeyronpHuK [Tackans.
®opmyna 6unoma HeroToHa

[Tonb3oBatbes  Qopmysoil  u
TpeyroapHukoM  [lackamsa — muid
OIpeIeNIeHNUs YHCIIa COYETaHUMN




Cepun bunapHblli  CcilydalHBIA ~ OIBIT Paz6uBatpb CII0JKHBIE
[IOCJIEI0BATEIbHBIX (ucmbITanue), ycrnex M Heyjaya. SKCIIEPUMEHTBl HAa  OTACIIbHBIC
UCHBITAaHUN HezaBucumslie UCIBITAHHUS. UCIIBITAHUS.
(3 9) Cepusi HE3aBUCHUMBbIX UCTIBITAHUHN OcBauBaTh MOHATHS: HCIBITAHUE,
no mnepsoro ycmexa. Cepus cepUsl HE3aBUCUMBbIX UCIIBITAHUH.
HE3aBUCHUMBIX UCIIBITAaHUI [IpuBoguTe  mpuMepbl  cepui
bepnymnu. HE3aBHCHUMBIX UCIIBITAHUH.
[IpakTuueckas paborta c Pemwate  3amaum  Ha  IOMCK
HCIIOJIb30BAHUEM  DJIEKTPOHHBIX BEPOSITHOCTEH COOBITHI B CepHH
TabJInIl WCIIBITaHUH J10 IEPBOTO ycIexa U B
cepusix UcHbITaHUU bepHysuim.
N3ydyath B XO04€ NpakTHYECKOU
paboThI c HCIIOJIb30BaHUEM
AIEKTPOHHBIX TabJIUIL
BEPOSITHOCTH COOBITHI B CEpHsX
HE3aBUCUMBIX UCTIBITAHUN
Crny4aiinbie CrnyyaitHas BEJIMYMHA. OcBauBaTh MOHSATHS: CIy4aiiHas
BEJINYUHBI u Pacnpenenenne  BeposiTHOCTE. BEJIMYMHA, pacupeneneHue,
pacnpezeneHus Huarpamma pacnpeeseHus. Tabnuia pacnpezneneHus,
(6 1) Cymma u MIPOU3BEJCHUE JparpaMmma pacrpeeneHusl.
CIIy4alHbIX BeJlW4duH. I[Ipumepsl IIpuBoauTh IIPUMEPBHI
pacmpenesnieHuid, B TOM 4YHUCIE pacupeneneHuid, B TOM YHCIE
reOMETPUUYECKOE u reOMEeTPUYECKOTO u
OMHOMUAIBHOE OMHOMUABHOTO.
CpaBHUBaTh pacupeneneHus
CIy4yalHbIX BEJIMYUH
Haxonuth 3HaueHHs CymMMBbl U
IIPOU3BENICHUS CIIy4alHbIX
BEJIMYMH.
Crpouts u pacrno3HaBaTh
reoMeTpUYecKoe U OMHOMUATIBHOE
pacnpezneneHue
O60061eHne U OnucarenpHas CTaTHCTHKA. [ToBTOPATH U3Yy4YEHHOE u
CHUCTEMAaTU3aLHs Crnyuaiinble OTIBITHI " BBICTPAauBaTh CUCTEMY 3HAHUI
3HaHUHI BEPOATHOCTH CIIy4alHBIX
(6 9) COOBITHH. Onepanuu HaJI
COOBITHSIMU. DneMEeHThI
KOMOWHATOPUKH, cepun

HE3aBHUCHUMBIX UCIThITAHHI

11 xnacc (34 4)

Haszanue  paszgena
(Tembl)
(koyM4ecTBO YacoB)

OcHOBHOE coziepKaHue

OcHOBHEIE BUIBI
JESITEIILHOCTH 00YJaroIIUXCst

IloBTOpEHNME, Crnyuaiinble OTIBITHI u IToBTOPATH U3y4YEHHOE u
00001eHune u BEPOSATHOCTH CITy4aifHbIX BBICTpAauBaTh CUCTEMY 3HAHUI
CHUCTEMAaTU3aLNs coObITHil. CepuM HE3aBHCUMBIX

3HaHUN WCIIBITAaHUM. Cirydaiinble

(449) BEJIMYUHBI U paCIpeIeIICHUs

Matemaruueckoe [Ipumepsr MIPUMEHEHHUS OcBauBaTh MOHSITHE
OKUJAHHE MaTeMaTH4ECKOro OKHUJaHUS MaTEMaTHYECKOTO OKUIAHMSL.




CIIy4anHOM1 (cTpaxoBaHue, jJoTepest). IIpuBoauTh 51 00CyX/1aTh
BEJIMYHHBI Marematnueckoe OKHJaHHE IIPUMEPBI IIPUMEHEHHUS
(4 9) CyMMBI CIIy4alHBbIX BEJIMYHH. MaTeMaTH4eCKOro 0’KMJIaHMUS.
Marematnueckoe OKHJaHHE Boruncnate MaTeMaTH4ECKOe
re€OMETPUUECKOT O u OKHUJaHUE.
OMHOMMAJIBHOT'O paclpeieleHnit Hcnonp3oBars IIOHSITHE
MaTEMaTHYECKOr0 OXHUAAHUS U
€ro CBOMCTBA IPU PEIICHUY 3a1a4.
Haxoauts 1o U3BECTHBIM
bopmynam MaTeMaTH4ECKOe
OKUJAHUE CYMMBl CIIy4yalHBIX
BEJIMYHH.
Haxoauts 1o U3BECTHBIM
bopmynam MaTeMaTH4YECKHE
OKHUJAHUS CIy4yallHbIX BEJIMYUH,
UMEIOLIUX TIEOMETPUYECKOe U
OMHOMUAJIBHOE paclpeIeIeHHUsI
HMucnepcus U Hucnepcuss U CTaHJApTHOE OcBauBaTh MOHATHSA: JUCIEpPCUS,
CTaHJIapTHOE OTKJIOHEHHE. Hucnepcuun CTaH/IapTHOE OTKJIOHEHHE
OTKJIOHCHHE TE€OMETPUUYECKOT O u CIIy4aliHO! BEJIMYUHBI.
CIIy4ailiHOM OMHOMHAIBHOTO PacIpe/IeNICHuUS. Haxonute JIACTIEPCHEO o
BEJIMYHHBI [IpakTnueckas pabota C pacnpenesIeHuIO.
(4 9) HCIIOJIb30BAHUEM  JJIEKTPOHHBIX Haxonuts 1o WU3BECTHBIM
Ta0IHIL dbopmynam JIACTICPCHIO
reOMETPUYECKOTO u
OMHOMMAJIBHOTO paclpeieeHus,
B TOM YHCJIE B X0J1€ IPAKTUYECKON
paboTbl  C  HCIOJB30BaHHEM
AIIEKTPOHHBIX TAOJIHUIL
3aKoH O0JIbIINX 3aKoH O0MbIINX qucell. 3HaKOMHUTbCA C  BBIOOPOYHBIM
YHCEN Bri6opounbrii METOJI METOAOM HACCHENOBAHUS
(3u) HCCIIEJOBaHUM. COBOKYITHOCTH JJaHHBIX.
[IpaxTrueckas paborta c N3yuate B XO0I€ NPAKTUYECKOH
HCIIOJIb30BAHUEM  DJIEKTPOHHBIX paboTbl  C  HCIOJB30BaHHEM
Ta0IHIL AIIEKTPOHHBIX Ta0IHIL
IIPUMEHEHNE BbIOOPOYHOTO
METO/]1a MCCIIEAOBAHMUSI
HenpepriBable [Tpumepsr HENPEPBIBHBIX OcBauBaThb MIOHSATHSL:
CIly4aiiHbIe CIIy4alHbIX BeJMYMH. PyHKIUA HEIIpEphIBHAS CiIy4yanHas
BEJIMYHHBI IJIOTHOCTH pacnpeneseHusl. BEJIMYNHA, HENPEPBIBHOE
(pactipenenenus) PaBHOMEpHOE pacmpeneneHue u pacmpeeneHue, byHKIHS
(2 4) €ro CBOWCTBA. IJIOTHOCTH BEPOATHOCTH.
IIpuBoauTH IIPUMEPBHI
HEIPEPBIBHBIX CIIy4alHbIX
BEJIMYMH.
HaxoauTh BepoATHOCTH COOBITHI
10 JaHHOU (YHKIMH MJIOTHOCTH, B
TOM  YHCIIE pPaBHOMEPHOTO
pacnpezeneHus
HopmansHoe 3anauu, MIPUBOJISLINE K OcBauBaTh NOHATHS: HOPMAIBHOE
pacnpezeneHus HOPMaJbHOMY pacIpeJlelIeHHIO. pacrpeziesieHue.

(2 )




@yHKIMS IOTHOCTH U CBOMCTBA
HOPMAJILHOTO pacipeacsiCHus.
[IpakTryeckas pabora C
HCMOJIb30BAHUEM  DJIEKTPOHHBIX
Ta0JInII

Broinenars 1o OIHMCaHMIO
CIy4JaitHbIe BEJIUYMHEI,
pacrpeenéHHbIe o

HOPMaJIbHOMY 3aKOHY.
IIpuBoguTe  mpuMepsl  3anad,
NPUBOJAIIMX K  HOPMAJIIBHOMY
pacupeneIeHuIo. Haxonutb
YHCIJIOBBIE XapaKTEPUCTUKU
HOPMaJIbHOTO PaCIpENeIeHUs 10
M3BECTHBIM (pOpMyJIaM.

Pemiate 3amaum, CBS3aHHBIE C
MIPUMEHEHUEM CBOICTB
HOPMaJIbHOT'O paclpee/iCHU, B
TOM YHCJIE C MCIHOJb30BaHUEM
AJICKTPOHHBIX TAOJIUIL

IToBTOpEHME,
00001mmeHue
cucTeMaTu3anus
3HAHUU

(16 u)

[IpencraBnenne  JaHHBIX €
MMOMOIIBIO0 TAOJIHII M JUarpamm,
ornucaTeIbHast CTaTUCTHKA,
OMBITBI C PaBHOBO3MOXXHBIMHU

JJIEMEHTApPHBIMU  COOBITUSIMU,
BBIYMCIICHUE BEPOSATHOCTEMN
COOBITHIA c MIPUMEHEHHEM

(dbopmyn u rpaduyecKrx METOI0B
(koopauHATHAs MpsiMasi, J1€PEBO,
nuarpaMma Diiepa), cliydaiiHbie
BEIMYMHBI U  PACHpENEIICHMUS,
MaTeMaTH4eCcKoe OKUJJaHHE
CIIy4allHOM BEIMYMHBI

IToBTOpATH U3Y4YEHHOE u
BBICTPAMBATh CUCTEMY 3HAHUU
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