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MogenbHasi CHHXpPOHU3UMpPOBaHHas pabodas mporpaMma 0a30BOTO M YriIyOJIEHHOTO
n3ydeHus npeamera «Marematuka» (10 — 11 kmaccsl) (nmpeamerHas obnacTh «MareMaTuka u
uH(popMaTuKay») (1asee COOTBETCTBEHHO — MporpaMma Mo MaTeMaTHKe, MaTeMaTHKa) BKIIOYaeT
MOSICHUTENIbHYIO 3allMCKY, COJAEp)KaHue OOydyeHHs, IUIaHUPyEeMble pe3ylbTaThl OCBOCHUS
IporpaMMbl 1O MaTeMaThKe, TeMaTH4ecKoe IUIaHHUpOBaHHe, IMepeueHb (KoauduxaTop)
MPOBEPSEMBIX TPEOOBAaHUN K pe3ylibTaTaM OCBOCHHS OCHOBHON 00pa30BaTeIbHON MPOTPaMMBbI
cpeaHero o0miero o0pa3oBaHus U HIEMEHTOB COACP)KaHUS 110 MaTeMaTHKe.

[ToscHuTenpHast 3amMcKa OTpakaeT oOO0IIMe IeNd M 3aJa4d HM3YYeHUS MaTeMaTHKH,
XapaKTePUCTUKY ICUXOJIOTHYECKUX MPEANOChUIOK K €€ M3YyYeHHI0 OOydarolMMUCS, MECTO B
CTPYKType Y4eOHOro IUIaHa, a TaKXKe MOAXOJbl K OTOOpY COJEp)KaHUs, K OMPEIesICHUIO
IUTAHUPYEMBIX PE3YJbTAaTOB U K CTPYKTYPE TEMAaTHUYECKOIO MJIaHUPOBAHUS.

Copnepxannie 00y4eHHs] paCKpbIBae€T COJEp)KaTeIbHbIe JHUHUM, KOTOPBIC IMpeaIaraiorcs
JUTs1 00513aTEIBHOTO U3YUCHUSI B KaXKIIOM KJIacCe€ Ha YPOBHE CPEHEro 001Iero 00pa3oBaHus.

[Inanupyemble pe3ynbTaThl OCBOEGHMSI IPOTPaMMbl 110 MaTEMAaTHUKE BKJIIOYAIOT
JUYHOCTHBIC, METalpeIMETHbIC PEe3yNbTaThl 32 BECh IMEPHOJ] OOY4YeHHS Ha YPOBHE CPEIHEro
o0miero o0pazoBaHusl, a TaKXKe MPEIMETHbIE IOCTHKEHHs 00ydaromierocs 3a KaxIblil roj
o0yueHwHs.

HOACHUTEJIBHAS 3AIIMCKA

MogenpHasi CHHXpPOHM3UpPOBaHHAs pabodas mporpamMma o maremartuke (0a3oBBIH M
yri1yOneHHbIH ypoBHHU) s oOyuatommxcst 10-11 kiaccoB cocTaBiieHa Ha OCHOBE CIEAYIOIIUX
HOPMAaTHBHO-TIPABOBBIX IOKYMEHTOB:

1. ®enepanbubiit 3akoH 0oT 29.12.2012r. Ne273-®3 «O6 obOpazoBanuu B Poccuiickoit
Denepaumn»

2. DenepanbHBI TOCYNAPCTBEHHBIH 00pa30BATENBHBIN CTaHIAPT CPEIHETro OO0IIero
oOpa3oBanus (IIpuka3z MunuctepcTBa oopa3oBanus U Hayku Poccuiickoit @enepanuu ot 17 mas
2012 1. Ne413»).

3. ®epepanbHas pabodas mporpaMma CpeIHEro oO0IIero oOpa3oBaHUS TpeaMeTa
«Marematuka» (mis 10-11 xmaccoB oOpa3zoBaTenbHBIX oOpraHu3anuii). ba3oBbeiii ypoBeHb. —
Mocksa, MICMO. - 2025.

4. @enepanbHasg pabouas MporpamMma CpexHero ooOmero oobpa3oBaHUs TNpenMeTa
«Matemarukay (s 10-11 kimaccoB 00pa3oBaTeNbHBIX OpTraHU3aIHii). Y TIIyOJIeHHBIH YPOBEHb. —
Mocksa, UCMO. — 2025.

¢ yuérom DenepanpHoit paboueit mporpaMmMbl BOCITUTAHUS.

Peanuzanuss mnporpammbl  0OeclieuMBaeT OBJIAJCHUE KIIOUYEBBIMH KOMIIETCHLUSAMH,
COCTABIISIIONIMMHA OCHOBY JIJISI CaMOPAa3BHTHS W HEMPEPHIBHOTO O00Opa30BaHUS, IIETOCTHOCTD
OOMIEKYIBTYPHOTO, INYHOCTHOTO W TTO3HABATEILHOTO Pa3BUTHSI IMYHOCTH OOYJaOIIIXCSI.

B paboueit mporpamme ydTeHBI HAEH U TOJNIOKeHUS «KOHIENIUH pa3BUTHS
MaTeMaTHuecKkoro obpasoBaHusi B Poccuiickoii @enepanun». B cOOTBETCTBHM ¢ Ha3BaHHEM
KOHIICTIIUM MaTeMaTH4ecKkoe 00pa3oBaHUE JOJKHO, B YACTHOCTH, peliaTh 3aauy 00eCIeueHHs
HE00XO0MMOT0 CTPaHE YMCIIa BBITYCKHUKOB, MaTEMAaTHYECKasl MOANOTOBKA KOTOPBIX JOCTAaTOYHA
JUId TPOAOIDKEHHMs OOpa3oBaHUS IO Ppa3IMYHBIM HAlpaBJIEHUSM, BKIIOYas IPENojaBaHue
MaTeMaTHKHU, MaTEMAaTUYECKHE HCCIeI0BaHus, paboTy B chepe MHPOPMALMOHHBIX TEXHOJIOTHHA U
Ip., a Takxke o0ecrnedyeHuss A KaXIoro oOydyaromlerocss BO3MOXHOCTH JOCTHUKEHHUS
MaTeMaTHYECKOW IOATOTOBKM B COOTBETCTBHHM C HEOOXOAMMBIM €My ypoBHeM. VIMeHHO Ha
pellIeHNe ITHUX 3a/1a4 OHA HalleJeHa.



B osmoxy mmdpoBoit Tpanchopmamuu Bcex cdep UETOBEUECKOH IesTeIbHOCTH
HEBO3MOXXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEIOBEKOM 0€3 XOopouled MaTeMaTH4ecKOM
HOJArOTOBKU. DTO OOYCIIOBJIEHO TEM, YTO B HAIIIM JIHU PACTET YUCIIO CIIEHUAIBHOCTEH, CBA3aHHBIX
C HENOCPEeACTBEHHBIM IPUMEHEHHEM MaTeMaTHKH: U B cepe SKOHOMUKU, U B Ou3Hece, U B
TEXHOJIOTUYECKUX OO0NacTsX, M Jaxe B TyMaHHTapHbIX cdepax. Takum oOpasom, Kpyr
o0yJaromuxcsi, IJii KOTOPbIX MaTeMaTHKa CTAaHOBUTCS 3HAUYUMBIM IpPEAMETOM, (YyHIaMEHTOM
o0pa3oBaHMs, CYIIECTBEHHO paciiupsieTcs. B Hero BXOOIT HE TOJNBKO oOOydJaromuecs,
TUTAHUPYIOIINE 3aHUMAThCS TBOPUECKON U UCCIIEI0BATENLCKON paboTOl B 00JIaCTH MaTEeMAaTHUKH,
UHPOPMATUKHU, PU3UKH, SKOHOMHUKH U B IPYTrUX 001aCTIX, HO U T€, KOMY MaTeMaTHKa HY>KHa JUIs
UCIOJIb30BaHUs B IPO(ECCHsIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C HEH.

[TpuknaaHas 3HAYMMOCTh MaTeMaTHUKU OOYCJIOBJICHA TEM, YTO €€ MPEIMETOM SBIISIOTCS
¢yHaaMeHTaIbHBIE CTPYKTYPBI HAIIETO MHpA: MPOCTPAHCTBEHHBIE (DOPMBI U KOJMUYECTBEHHBIC
OTHOIIEHHUS, (PYHKIIMOHAIBHBIC 3aBHCUMOCTH U KaTETOPUU HEOIPEISIEHHOCTH, OT IPOCTEHIIINX,
YCBAMBAaEMBIX B HENOCPEACTBEHHOM OIIBITE, /10 JIOCTATOYHO CIJIOKHBIX, HEOOXOAMMBIX IS
pasBUTHsI HAay4yHBIX M TEXHOJOTMYECKUX HJeH. be3 KOHKpETHbIX MaTeMaTHYeCKUX 3HAHUHN
3aTPyIHEHO IMOHMMAaHUE HNPUHIUIIOB YCTPOMCTBA M HCIIOJIb30BAHUS COBPEMEHHOM TEXHHKH,
BOCIIPHATHE M HHTEpIpETalusi pa3HoOoOpa3HOW COLMAIbHOM, SIKOHOMHUYECKOW, MOJIMTHYECKON
uHpopManuu, ManodPpQeKTHBHA IIOBCETHEBHAS MTPAKTUYECKAst AeITeIbHOCTh. Bo MHOTHX chepax
npoeCCHOHATLHON IeATENILHOCTH TPEOYIOTCS yMEHUS BBIONHATH PAcU€Thl, COCTaBIIATH
QITOPUTMBI, TPUMEHATH (HOPMYIIBI, MPOBOAUTH T€OMETPHUECKHUE H3MEPEHHUS U IOCTPOCHHUS,
yuTaTh, 0OpaldaThIBaTh, MHTEPIPETHPOBATh W MPEACTABIATH MH(POpPMalMI0O B BUAE TaOIuIL,
JarpaMM | rpaukoB, TOHUMAaTh BEPOSTHOCTHBINA XapakTep CIy4alHbIX COOBITHIA.

OnHOBpEMEHHO C pacHIMpeHueM cdep MpUMEHEHHs MaTeMaTHKHM B COBPEMEHHOM
oOmiecTBe BCE O0siee BaXKHBIM CTAHOBUTCSI MAaTEMaTHUECKUI CTUIIb MBIIUIEHUS, TPOSBIISIOIINUNACS
B OIIpeNIeIEHHBIX YMCTBEHHBIX HaBBIKax. B mporiecce n3yueHuss MaTeMaTuKH B apCeHa MPHUEMOB
¥ METOJIOB MBIIIJICHUS YeJIOBEKAa €CTECTBEHHBIM 00pa30M BKIIIOUAIOTCS MHIAYKIUS M JIETYKIHS,
0000mIeHne W KOHKPETH3allsl, aHajiu3 M CHHTE3, KIacCH(pUKamus W CHUCTeMaTH3aIus,
abctparupoBanne W aHanorus. OOBEKTH MaTEeMaTHYECKUX YMO3AKIIOUCHHH, NpaBUiIa HX
KOHCTPYUPOBAHMSI PACKPBIBAIOT MEXAHU3M JIOTHYECKUX MOCTPOEHHH, CITIOCOOCTBYIOT BhIpaOOTKE
yMeHusi (GpopMysInpoBaTh, 00OCHOBBIBaTh U JIOKAa3bIBATh CYXKICHHS, TEM CaMbIM (OPMHUPYIOT
JIOTMYECKUI CTUJIb MBIIUICHUS. Benymias posib NMpHHAUIEKUT MaTeMaTuke B (HOPMUPOBAHUU
QITOPUTMUYECKON KOMITOHEHTHI MBIIIJICHUS U BOCIUTAHUM YMEHHH JeWCTBOBATh MO 3aJaHHBIM
QITOPUTMaM, COBEPIIEHCTBOBATh M3BECTHBIE W KOHCTPYHPOBATH HOBBIC. B miporiecce pemeHus
3aad — OCHOBBI JUIsI OpTaHU3aIlMH YYeOHOW JesSTeIbHOCTH HAa YpOKaX MaTeMaThKH —
Pa3BUBAIOTCS TBOPYECKAS U TPUKJIaTHAS] CTOPOHBI MBIIIUICHUSI.

OOydenne wmareMaTHKe JaéT BO3MOXKHOCTh pa3BUBaTh Yy YYalIMXCS TOYHYIO,
palMoOHATBHYI0 U MH(POPMATUBHYIO PeUb, YMEHUE OTOMpaTh Hanbojee MOIXOASIIHNE S3bIKOBbIE,
CHUMBOJIMYECKHE, TpaUuecKue CpelcTBa JUIs BBIPAKEHUS CYXIEHHUH W HarjsAHOTO UuX
Ipe/ICTaBICHUSI.

Heo6xonuMpIM KOMIOHEHTOM OOIIEH KyJIbTypbl B COBPEMEHHOM TOJIKOBAaHHUM SIBIISETCS
o011ee 3HAaKOMCTBO C METO/aMU IO3HAHMs JEHCTBUTENIBHOCTH, MPEJICTABICHUE O MpPEIMETE U
METO/IE MAaTeMaTHKH, €ro OTIMYUSAX OT METOJOB E€CTECTBEHHBIX M T'yMaHUTApHBIX HayK, 00
0COOEHHOCTSX MPUMEHEHMs] MaTEMATUKU JJIsl PELICHUs] Hay4YHbIX U NMPUKIATHBIX 3a1a4. Takum
o0pa3oM, MaremaTuyeckoe 00pa3oBaHNe BHOCHT CBOM BKJIaJ B pOPMHUPOBAHUE OOIIEH KyIbTYpPbI
YeJI0BEKa.

W3yueHne MaTeMaTHKHd CIOCOOCTBYET OSCTETHMYECKOMY BOCIUTAHHUIO  YEJIOBEKa,



MIOHHUMAHUIO  KpPacoTbl M  M3SIIECTBA MAaTEMaTUYECKUX  PaCCYKACHUW, BOCIPUITHIO
reoMeTpHUECKUX GOpM, YCBOCHHIO HJICU CUMMETPHUHU.

[TpuoputeTHbiMu LensaMu oOyueHust marematuke B 10—11 kmaccax kak Ha 0a30BOM, TaK

U Ha yriIyOJICeHHOM YPOBHSIX SIBJISIFOTCS:

— (QopMupoBaHME  LEHTPAIbHBIX  MaTeMaTHYECKUX  MOHATUH  (YMCIO,  BEIUYMHA,
reoMerpuueckas (Qurypa, TepeMeHHas, BEPOATHOCThb, (YHKIHKS), OOECIEUNBAOIINX
IPEEMCTBEHHOCTD M MEPCIIEKTUBHOCTh MATEMaTHYECKOTO 00pa30BaHMs 00yJaOIIIXCS;

— TMOABEJICHHE Y4YalUXCsd Ha JOCTYIIHOM JUIi HHX YPOBHE K OCO3HAHHUIO B3aMMOCBSI3U
MaTeMaTHKH U OKPY)KAIOILIEro MUpa, TOHUMAHUIO MATEMATUKH KaK 4acTy OOIIEeH KyIbTyphl
YeJI0BEYCCTBA;

— Ppa3BUTHE MHTEIUICKTYAJIIbHBIX M TBOPYECKHX CIIOCOOHOCTEW ydYallluXcs, MO3HABATEIbHOU
AKTUBHOCTH, UCCIICAOBATEIILCKUX YMEHHUN, KPUTUYHOCTH MBIIUICHUS, HHTEPECa K U3YUCHUIO
MaTeMaTuKu;

— QopmupoBanue (YHKIMOHAIBLHOW MAaTEMAaTHYEeCKOH TI'pPaMOTHOCTH: YMEHHUsSI paclio3HaBaTh
MaTeMaTHYECKUE aCIEKThl B PEAIbHBIX JKU3HECHHBIX CUTYAIlUSIX U MPU U3YUYCHUH JPYTUX
y4eOHBIX MPEAMETOB, TPOSIBIICHHUS 3aBHCUMOCTEH U 3aKOHOMEpPHOCTEH, (hOpMYIHPOBATH MX
Ha S3bIKE MAaTEeMAaTUKHA M CO3/1aBaTh MAaTEMaTHYECKHWE MOJICNH, MPHUMEHSATh OCBOCHHBIN
MaTeMaTHYeCKUH  ammapar Ui pemieHus  MPaKTHKO-OPUEHTHPOBAHHBIX  3ajad,
UHTEPIPETHPOBATH U OI[CHUBATH TOJTYYCHHBIC PE3yJIbTaTHI.

OcHOBHBIE JIMHM cojepxaHus Kypca wmarematukun B 10—11 kmaccax: «Yucna u
BBIUKCIICHUSY, «Anredpa» («Anredpandeckue BBIpAKEHUS», «YpaBHEHUS U HEPABEHCTBAY),
«Hauana wmatematnueckoro anamuza», «l'eomerpusi» («['eomeTpuueckue QUIypel U HX
CBOMCTBay, «/3MepeHne reoMeTpruuecKuX BEIUYUHY»), «BeposaTHOCTh U cTaThCcTHKa». JlaHHBIC
JIMHUM Pa3BUBAIOTCS MapajljieNIbHO, KaX/1as B COOTBETCTBUHM C COOCTBEHHOM JIOTUKOM, OJTHAKO HE
HE3aBHCUMO OJHA OT APYroil, a B TECHOM KOHTAaKT€ M B3auMmojencTBuu. Kpome sToro, ux
o0OBeMHSIET JIOTMYeCKas COCTAaBJSIONIAsl, TPAAUIMOHHO TMpPHUCYIIass MaTeMaTHKe U
MPOHU3BIBAIONIAS BCE MaTeMaTUYECKHe KYpPChl U cojiepKaTenbHble TUHUN. CHopMyTupoBaHHOE
B0 ®I'OC COO TtpeboBaHHE «yMEHHE ONEPUPOBATH MOHATHAMU: ONpEAeTIeHHE, aKCHOMa,
TeopeMa, CIEJCTBUE, CBOWCTBO, MPHU3HAK, JOKA3aTENbCTBO, PAaBHOCHIBHBIE (OPMYITUPOBKH,
ymeHue GopMyaupoBaTh 0OpaTHOE U MPOTHUBOIIOIOKHOE YTBEPKIECHUE, IPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPHI, UCIIOIH30BaTh METOJI MATEMATHYECKOW WHIYKIIMHU, MMPOBOJIUTH J0Ka3aTeIbHBIC
pacCyXJIeHUsl TpU pENIeHUU 3a]ad, OIECHWBATh JIOTHYECKYIO MPABUIBHOCTh PACCYXICHUN»
OTHOCHUTCSI KO BCEM KypcaMm, a (OpMHUPOBAHHME JOTMUYECKMX YMEHHUH pacIpelelsieTcsi M0 BCEM
rojiamM oOy4eHHs Ha YpOBHE CPEIHEro o01ero oopa3oBaHus.

B coorBerctBun ¢ ®I'OC COO maremaTuka sBiseTcs 00s3aTeNbHBIM IMPEIMETOM Ha
JaHHOM ypoBHe oOpa3oBaHusi. Hacrosieit paboueil mporpammoii npeaycMaTpuBaeTcs U3yuyeHue
yaeOHOoro mpeamera «MaTemaTukay B paMKax TpEX y4eOHBIX KypcoB: «Anrebpa W Hauana
MaTeMaTHYecKoro aHaiuza», «['eomerpusi», «BeposTHocTh M craTHcTHKa». DopMupoBaHue
JIOTHYECKUX YMEHHMH OCYIIECTBISETCA HAa MPOTHKEHUM BCEX JIET 00y4YeHHS Ha YPOBHE CPEIIHETO
o011ero o0pazoBaHMsl, a IEMEHTHI JIOTUKU BKJIIOYAIOTCS B COJIEpXKAHHME BCEX HA3BAaHHBIX BBIIIE
KYpCOB.

B ydeOHoM mane Ha m3ydenue matematuku B 10—11 kjaccax orBomutcs S5 ydeOHBIX



4acoB B He/ENI0 Ha 0a30BOM ypOBHE B TE€UEHHE KaKJI0ro rojga oOydeHus, Bcero 340 ydueOHBIX
4acoB, ¥ 8 yueOHbIX YaCOB B HEJIEJIIO HA YTIIyOJIEHHOM YPOBHE B TEUCHHE Ka)KI0I0 rojja 00y4yeHus,
Bcero 544 y4yeOHBIX yaca.

Bo3moxHa KoppekTHpoBKa OOIIEro 4ucila 4YacoB, PEKOMEHIOBAaHHBIX JI WM3Y4YEeHUs
npeaMera, C y4eTOM HWHAMBHUIYAIbHOTO TIOJXO/Aa 00pa3oBaTeNbHBIX OpraHM3alui K
yIIIyOJIEHHOMY M3YYEHHUIO MAaTEeMaTUKH, B paMKaxX COOJNIOJIEHUS TMTHEHUYECKUX HOPMAaTHUBOB K
HezlelnbHOM 00pa3oBaTeIbHOM HarpysKe.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
MATEMATHUKE HA YPOBHE CPEJHEI'O OBILIET'O OBPA3OBAHUA

N3ydyeHne MaTeMaTHKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HANpaBICHO Ha
JOCTHXKEHUE 00yUYatOUIMMUCS JIMYHOCTHBIX, METAIIPEIMETHBIX U IIPEIMETHBIX 00pa30BaTENIbHbIX
pe3ysbTaTOB OCBOEHUS Y4eOHOr o mpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

B pe3ynbraTe n3ydeHUs] MaTEeMAaTHKH Ha YPOBHE CpPEAHEro OOIero o0pa3oBaHHS Y
oOyuaromierocst 0yyT chOpMUPOBAHBI CIIECAYIONINE THYHOCTHBIE PE3YIIbTATHI:
1) rpa’kaaHcKOro BOCIIHTAHHUS:

CchOpPMHPOBAHHOCTh ~ I'PAKJAHCKOW  IMO3HIMH  OOYYarOIIErocss Kak aKTHBHOTO |
OTBETCTBEHHOTO YIEHA POCCHHCKOTO OOIIECTBA, MPEACTABICHHE O MATEMAaTHYECKUX OCHOBaX
(YHKIIMOHUPOBAHUSI PA3UYHBIX CTPYKTYp, SBJICHHM, Mpolenyp Tpa)xIaHCKOro oOlecTBa
(BBIOOpBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJEWCTBOBATH C COLMAIBHBIMM HMHCTHUTYTaMH B
COOTBETCTBUU C UX q)YHKIH/IfIMI/I 1 Ha3HAYCHUEM,

2) MATPHOTHYECKOT0 BOCIIUTAHMS:

c(hopMUPOBAHHOCTH POCCUICKON rpak 1aHCKOM HICHTAYHOCTH, YBaXKCHHUS
K D[pOLUIOMY M  HACTOSIIEMY POCCHHMCKOM  MAaTeMaTUKH, LEHHOCTHOE OTHOIIECHHUE
K JOCTHXXEHUSIM POCCUUCKHUX MAaTEMaTUKOB M POCCHMCKOM MAaTeMaTUYECKOM IIKOJIbI,
MCIIOJIb30BAaHUE ITHUX JOCTHKEHUH B APYTUX HAyKaX, TEXHOIOTHIX, Chepax SIKOHOMUKH;

3) MyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

0CO3HAHME JYXOBHBIX LIEGHHOCTEH POCCHIICKOTr0o Hapo/a, ChOPMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMS, dTUYECKOIO IMOBEJAEHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHHEM JOCTHXKEHUI
HAayKH U JACSATEIBbHOCTBIO YYEHOI'O, OCO3HAHUE JIMYHOIO BKJIAJa B MOCTPOEHHE YCTOMYHMBOIO

Oyayero;

4) 3CTeTHYeCKOIro BOCIIMTAHUSI:

9CTECTUYCCKOC OTHOIICHNE K MHUPY, BKIIOYAasd 3CTETHUKY MaTEMaTUYCCKUX SaKOHOMepHOCTeﬁ,
00BEKTOB, 3a/1a4, PELICHUI, PacCyKIEHUH, BOCIPUUMYMBOCTh K MATEMATHYECKAM acIEKTaM
pa3IUYHBIX BUIOB HCKYCCTBA;

5) ¢pu3NYeCcKOro BOCIIMTAHMA:

C(I)OpMI/IpOBaHHOCTB YMCHUA NPUMCHATH MAaTCMATUUCCKUEC 3HAHUA B MHTCPECAX 3J0pPOBOTO U
Oe30macHOro oopasa KH3HU, OTBETCTBEHHOE OTHOIIICHUE K CBOEMY 3/I0POBBIO (310POBOE MMUTAHHUE,
cOATaHCHMPOBAHHBIA PEXMM 3aHATHH M OTABIXA, peryispHas (U3MYecKass aKTHBHOCTD),



¢u3nUecKoe COBEPIICHCTBOBAHHE MPH 3aHATUSAX CIIOPTHUBHO-03I0OPOBUTEIBHOM AEATENBHOCTHIO;

6) TPYAOBOI0 BOCIIMTAHUSA:

TOTOBHOCTb K TPYIy, OCO3HaHHE IIEHHOCTH TPYAOJIIOOHMS, MHTEPEC K pas3iIHuyHbIM chepam
npoeCCHOHATILHON JESATETbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON M e€ MPUIOKEHUSMH, YMEHHE
COBEpIIaTh OCO3HAaHHBIA BBIOOp Oydymied npodeccud M peaau30BbIBATh COOCTBEHHBIE
KU3HEHHbIE IIJJaHbl, TOTOBHOCTb M CIIOCOOHOCTh K MaTreMaTHMYeCKOMY OOpa30BaHHUIO MU
caM000pa30BaHUIO Ha IPOTXKEHUH BCEU KHU3HHU, FTOTOBHOCTh K AKTUBHOMY YYaCTHIO B pEILICHUU
IIPAKTUYECKUX 3a7a4 MaTEMaTHYECKOM HAIPaBICHHOCTH;

7) 3KOJOrH4ecKOro BOCIUTAHMS:

c(OPMHPOBAHHOCTH 3KOJIOTUYECKON KYJbTYPBI, IMOHUMAaHHE BIIVSIHUS
COLMAIBHOOKOHOMUYECKUX MPOLIECCOB HA COCTOSHHE NPHUPOJHOM W COUUAIBHOM CpEnBbl,
OCO3HaHHE TJIO00ANIBHOIO XapakTepa SKOJOTHYECKHX MpoOJeM, OpUEHTAlMs Ha MpUMEHEHHE
MaTeMaTUYECKUX 3HAHUN Ul pelIeHHs 3aad B 00JacTH OKpYKAIOIIeH cpenbl, TUIaHWPOBAaHUE
MIOCTYIKOB M OLIEHKU UX BO3MOXHBIX MOCIEACTBUN JUIsl OKPYKAIOLIEH Cpeibl;

8) IeHHOCTH HAYYHOTO MO3HAHUSI:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HayKl W OOLIECTBEHHOW IPAaKTUKM, ITOHMMaHHE MaTeMaTU4YecKOM Hayku Kak cdepsl
YeJIOBEUYECKON JEATENBHOCTH, 3TAllOB €€ Pa3BUTHs U 3HAYMMOCTH JJISl Pa3BUTHUS LUBUIM3ALNM,
OBJIa/ICHUE SI3bIKOM MaTeMaTHUKU U MaTeMaTHYECKOW KyJIbTypol KaK CpeACTBOM IO3HAHUs MHpa,
TOTOBHOCTH OCYILECTBIATH MPOEKTHYIO M MCCIIEN0BATENBCKYIO JEATEIBHOCTh HHIUBUAYAIBHO U

B IpYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

B pesynpTate u3ydeHus MaTeMaTUKH Ha YpPOBHE CpEIHEro o0Iiero oOpa3oBaHHs Yy
obOyyaromierocss OyayT cpOpMHUpPOBaHBI MMO3HABATEIbHBIE YHUBEPCAIbHBIC yueOHBIE JCHCTBUS,
KOMMYHHUKAaTHBHbIE YHUBEpCAJbHbIE Y4eOHblE JEWCTBUSA, pETYISITUBHbIE YHHUBEpPCaJIbHbIE
y'-Ie6HI)Ie HeﬁCTBHﬂ, COBMECTHAs ACATCIIBHOCTD.

Ilo3HaBaTe/IbHbIEC YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA

ba3oBble Jornveckue 1eCTBUS:

— BBUIBISITH W XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKKM MaTEMaTHYEeCKHX OOBEKTOB,
MOHSATUN, OTHOIICHUH MEXIy TMOHATUSIMH; (POPMYIHPOBATH OMPEICICHUS TOHITHH;
YCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK KiIaccU(PHUKAIMU, OCHOBAaHUS ISl 0000IIEeHUs U
CpPaBHEHUS, KPUTEPUU TTPOBOAMMOIO AaHAIIN3A;

— BOCHpPUHUMATh, (GOPMYIHpPOBaTH M MPEOOPa3OBHIBATH CYXKICHHS: YTBEPAUTEIbHBIE H
OTpHUIIATENIbHBIE, CIMHUYHBIE, YaCTHBIE U OOIIUE; YCIOBHEIE;

— BBIBJIATH MaTE€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TMPOTHBOpEYHUs: B (hakTax,
JAHHBIX, HAONMIONECHUSX W YTBEPXKACHUSX; TMpeAsararb KPUTEPUU [UIS  BBISBICHHS
3aKOHOMEPHOCTEH U IIPOTUBOPEUYU;

— JleJIaThb BBIBOABI C HCIOJB30BAHMEM 3aKOHOB JIOTUKH, JE€IYKTHBHBIX M HWHAYKTUBHBIX
YMO3AKJIOUYEHUH, YMO3aKIIOUEHHI [0 aHAJIOTUH;



IPOBOJUTH CAMOCTOSATENBHO JI0KA3aTeICTBA MATEMAaTHUECKUX YTBEPIKICHUN (TIpSIMBIE U OT
IPOTUBHOT'0), BBICTPaNBaTh apryMEHTAIINIO, TIPUBOANUTH IPUMEPHI M KOHTPIIPHUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYXKICHHUS U BHIBOBI;

BBIOMPATH CIIOCO0 perieHus yueOHOi 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHUS,
BBIOMpATh HanOOJIee MOIXOAAIIHNHA ¢ Y4ETOM CAMOCTOATEIBHO BBIACTICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTelbCKHe JeHCTBHUA:

UCIIOJIb30BaTh BOMPOCH KaK HCCIICOBATEILCKUNM WHCTPYMEHT MO3HAHUS; (POPMYITUPOBATH
BOIPOCHI, (DUKCHPYIOIIHE MPOTHBOPEUHE, MPOOJIeMy, yYCTaHABIMBATh MCKOMOE W JaHHOE,
(GopMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UIIUI0, MHEHHCE,

IPOBOAMTh  CAMOCTOSTEIBHO  CIUIAHMPOBAHHBIA  SKCIIEPUMEHT,  HCCIICIOBAHUE  IIO
YCTaHOBJICHHIO 0COOCHHOCTEH MaTeMaTHYECKOT0 00bEKTa, IBJICHUS, MTPOIECCa, BBISIBICHUIO
3aBUCHUMOCTEH MKy 00bEKTaMH, IBJICHUSIMH, TTPOIIECCAMH,

CaMOCTOATENILHO (hOpMyITUpOBaTh OOOOIICHHST W BBIBOABI IO PE3yJIbTaTaM MPOBEIEHHOTO
HAOJIIO/ICHUS, WCCJICIOBAHUS, OLCHUBATh JOCTOBEPHOCTh IIOJIYUYCHHBIX pE3YJIbTATOB,
BBIBOJOB 1 0000IIEHNI;

MIPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE MTPOIIECCaA, & TAKKE BBIIBUTATh MPEATIOIOKEHUS O €T0
Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBIABJIATH I[e(l)I/IHI/ITBI I/IH(l)OpMaHI/II/I, JaHHBbIX, H€O6XOHI/IMLIX IJI1 OTBE€TA HA BOIIPOC U IJIA
pelLIeHMs 3a/1auu;

BbIOMpaTh  MH(MOpPMAIMIO W3  HMCTOYHUKOB  PA3JIMYHBIX  TUIIOB, AaHAJIU3UPOBATh,
CUCTEMATHU3UPOBaTh M HUHTEPIPETUPOBATh HH(MOPMALMIO PA3NIUYHBIX BHIOB U (opMm
Npe/ICTaBIICHNS;

CTPYKTYPHUPOBaTh MH(POPMALIHIO, IPEICTABIATE €€ B pa3IUUHBIX (hopMax, UITIOCTPUPOBAThH
rpadu4ecKy;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMHU 110 CAMOCTOSATENIBHO CPOPMYINPOBAHHBIM KPUTEPUSIM.

KoMMyHUKAaTHBHBIE YHHBepcaJlbHbIe YUeOHbIe el CTBUA

OO0urenue:

BOCIIPUHUMATh M (POPMYJIMPOBATH CYKACHHUS B COOTBETCTBHH C YCIOBUSIMH M LEISIMHU
06HI€HI/I$I; SACHO, TOYHO, 'PAMOTHO BBIPaXXaTb CBOIO TOYKY 3PCHHA B YCTHBIX U MHMCbMCHHBIX
TEKCTaX, JaBaTh TOSCHEHHS IO XOIY peIIeHHs 3aJayd, KOMMEHTHPOBATH IOJYYCHHBIH
pe3yibTar;

B XO/e OOCYXICHUs 3a/1aBaTh BOINPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMbI, MPOOJIeMBbl,
penraeMoi 3aauu, BBICKa3bIBaTh UEH, HAIlEJICHHBIE Ha TIOUCK PELICHUS; COMTOCTABIISTh CBOU
CYXKACHUA C CY)KACHUAMU APYTUX YHACTHUKOB JUajiora, O6HaPY)KI/IBaTI) pPasiiniaue 1 CXO0ACTBO
HO3UIINIT; B KOPPEKTHOI (hopMe HopMyTHpOBaTh pa3HOTIIACHS, CBOU BO3PaXKEHHUS;
IPENCTABIATh PE3YNbTaThl PEUICHHs 3aJadd, OSKCIIEPUMEHTA, HWCCICHOBAaHUS, IPOCKTa;
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUICHMS C Y4YETOM 3ajad MpEe3eHTALUU U
0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHble YHUBEpPCcaJbHbIE Y4eOHbIE 1eHCTBUSA
Camoopranu3aums:



— COCTaBJATh IUIAH, AJITOPUTM pEUICHHs 3aJadd, BbIOMpATh CIOCOO0 pemIeHUS ¢ y4E€TOM
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh H KOPPEKTHPOBAThH
BapHUaHThI PEHICHUH ¢ y4ETOM HOBOW MH(POPMAIIUH.

CaMOKOHTPOJIb, SMOIMOHATbHBIN HHTEJLIEKT:

— BJIJICTh HaBBIKAMH TI03HABATEIILHOW pe(IEKCHU KaK OCO3HAHHsSI COBEPIIAEMBIX JACHCTBUIN U
MBICTTUTEIIHBIX ~TPOIECCOB, WX pE3yJbTAaTOB; BIANETh CIOCOOaMU CaMOIIPOBEPKH,
CaMOKOHTPOJIS TIPOIIECcca U pe3yIbTaTa PEIICHUs MaTeMaTHUECKOH 3a1a4u;

— TMPEeNBHICTh TPYAHOCTH, KOTOPhIE MOTYT BO3HHUKHYTh NPU PEIICHWW 3a7add, BHOCHTH
KOPPEKTHBBI B JCATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, IAHHBIX, HAWJCHHBIX
OIINOOK, BBISIBIICHHBIX TPYTHOCTEH;

— OIICHWBATh COOTBETCTBUE PE3YJIbTATa IEJIA U YCIOBHSIM, OOBSCHSATH PUIHHBI JOCTHKCHUS
WIA HEAOCTI)KCHUS PE3y/IbTaTOB JIEATEIHHOCTH, HAXOIUTh OIIMOKY, JaBaTh OIICHKY
npUOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eTeJIbHOCTh:

— TIOHMMAaTh W WCIOJbh30BaTh MPEHMYIIECTBA KOMAHJIHONW W HHIUBUIYaTbHOW pabOTHI MpH
pelieHHH Y4YeOHBIX 3ajad, MPUHUMATH IeJIb COBMECTHOW JEATENbHOCTH, IUIAHHPOBATh
OpraHU3aIMI0 COBMECTHOM paboThl, paclpeaeisiTh BUAbI padOT, TOTOBAPUBATHCS, 00CYXKIaTh
IpoIiece M pe3yabTaT paboThl, 0000IIATh MHEHHUS HECKOJIbKUX JIFOJICH;

— y4yacTBOBaTh B TPYMNNOBBIX ¢opMax paboThl (00CyXkIeHHUS, OOMEH MHEHHH, «MO3TOBBIC
HITYPMBD» ¥ WHBIC), BHIMOIHITh CBOKO YacTh Pa0OThI M KOOPJAMHHPOBATH CBOM JICUCTBHUS C
OpPYTMMH 4YJI€HaMU KOMaHbl, OIICHHBAaTh KaueCTBO CBOETO BKJIaJa B OOMIMH MPOAYKT IO
KpUTEpUSIM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

IMPEAMETHBIE PE3YJIbTATBI

[IpenMeTHbIE pe3ynbTaThl OCBOEHMs pabodell MporpaMMbl MO MaTeMAaTUKE IPEACTABICHBI 110
rogaM OOy4eHHUs B paMKax OTAEIbHBIX KYypCOB B COOTBETCTBYIOLIMX pa3zelaX HacTOsLIeH
ITporpammsl.

PABOYASA ITPOT'PAMMA YYEBHOTI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»

MNOACHUTEJIBHAS 3AIINCKA

VY4eOHblil Kypc «AnreOpa W Hayalla MaTeMaTHYECKOTO aHAlM3a» SBISAETCS OJHUM U3
HanOoJiee 3HAYUMBIX B MPOTPAMME CTapIIied IIKOJbI, MOCKOJBKY, C OJHOW CTOPOHBI, OH
obecrieunBaeT HHCTPYMEHTAIbHYIO 0a3y JJI U3YYCHHs BCEX €CTECTBEHHOHAYUYHBIX KYpCOB, a C
JIPYrol CTOPOHBI, (OPMHUPYET JOTHYECKOE W aOCTPaKTHOE MBIIIUICHHE Yy4alluxcs Ha YPOBHE,
HEOOXOIUMOM JUIsI OCBOCHHSI HHPOPMATHKH, OOIIECTBO3HAHUS, UCTOPHH, CJIOBECHOCTH U IPYTHX
JUCUUIUIMH. B paMkax [aHHOro Kypca ydyalluecs OBJAJI€BalOT YHUBEPCAIbHBIM SI3BIKOM
COBPEMEHHOU HayKH, KOTOpasi JOpMYyTUPYET CBOU JOCTHUKECHHS B MATEMaTHIEeCKOH (hopMme.

Y4eOHbIil Kypc anreOpsl ¥ Ha4aal MaTeMaTHYEeCKOrO aHaln3a 3aKJaJbIBA€T OCHOBY JUIS
YCIIEITHOTO OBJIA/ICHUS 3aKOHaMU (DPU3UKHU, XUMUU, OMOJIOTUH, TOHUMAaHUSI OCHOBHBIX TeHJICHIUI
pa3BUTHSA PKOHOMUKH U OOIIECTBEHHOM >KM3HH, MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX
IU(GPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO HCIIOJIb30BAaTh MX JUIsl JajbHEHIIero
o0pa3oBaHUs U B TIOBCETHEBHOM XU3HU. B Toke BpeMst OBlajicHre aOCTPAKTHBIMU H JIOTHUECKU
CTPOTMMH KOHCTPYKIHUSAMHU aNreOpbl 1 MAaTEMaTHYECKOTO aHAIM3a Pa3BUBACT YMEHHIE HAXOUTh



3aKOHOMEPHOCTH, 00OCHOBBIBATH UCTUHHOCTD, JOKA3bIBATH YTBEPKACHHUS C IIOMOIIBIO HHYKITHH
U paccyXJaTh JEAyKTUBHO, UCIOJIb30BaTh 0000IIEHINE U KOHKPETU3allHI0, a0CTparupoBaHue u
aHAJIOTHIO, POPMUPYET KPEaTUBHOE U KPUTHUECKOE MBILUICHHUE.

B xoxe m3ydenust kypca «Anrebpa M Hayajga MaTeMaTHYECKOrOo aHAIM3a» ydallluecs
[IOJIy4alOT HOBBIM ONBIT PEUIEHUs MPHUKIAJHBIX 3a7ad, CaMOCTOSATEIbHOIO IIOCTPOEHUS
MaTEeMaTUYeCKUX MOJeNIed pealbHBbIX CHUTYalluid, WHTEPHPETALMH TOJTYYEHHBIX PEIICHHH,
3HAKOMATCA C IPUMEpaMU MaTeMaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE, HAYKE U UCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITUSIMHU U UX aBTOPAMHU.

YueOHblil Kypc 0051aZjaeT BOCIHUTATEIbHBIM MMOTEHIIMAIOM, KOTOPBIA pealn3yercsi Kak
yepe3 yuyeOHbIN MaTepuall, CiocoOCTBYIOUN (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHS, TaK U
yepe3 cneuuuky ydeOHOH AeATeNbHOCTH, TpeOyIomeld MPOAOKUTENFHOW KOHICHTPALUU
BHHUMAaHUs1, CAMOCTOSTEIbHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 3a IOJTY4YE€HHBII pe3ynbTar.

B ocHoBe meromukn oOydeHus anreOpe W HadaliaM MAaTeMaTHYECKOrO aHaN3a JICHKHT
JeSITEIbHOCTHBIN IPUHLIUIT O0y4EHUSI.
B crpykType yueOHOro kypca «Anredpa u Hadaja MaTeMaTHYECKOI'O aHAJIN3a» MOYKHO

BBIZICJIUTh CJICAYIOLIUE COJEPKATEIbHO-METOAMUECKUE JUHUU: «YHclia W BBIUKCICHHS,
«DyHKIUU U rpaduKu», «YpaBHEHUS U HepaBEHCTBay, «Hayama mMareMaTH4ecKoro aHajun3ay,
«MHOXecTBa M JIOTHKa». Bce OCHOBHEIC COACPIKATCIIbHO-MCTOANYCCKUC JIMHUNU HU3Y4AlOTCAd Ha
MPOTSKEHUH JBYX JIeT OOy4YeHHs B CTaplleil IIKOJe, €CTEeCTBEHHO MOMOJHSS IpYyr Apyra u
MOCTENIEHHO HACHINIAsCh HOBBIMU TeMaMH U pazaenamMu. MOXKHO C YBEPEHHOCTBIO CKa3aTbh, YTO
I[aHHBIﬁ KYpPC ABJIICTCA UHTCTPATUBHBIM, IIOCKOJIBKY O6”I7€I[I/IH$ICT B ceoe COJACPIKaHNUEC HECKOJIbKHX
MaTEMAaTUYCCKUX JUCHUIIIIMH, TaKHX KaK anre6pa, TPUTOHOMCTPHA, MaTeMaTHYeCKUI aHalJInu3,
TEOpHUsi MHOXKECTB, MaTeMaThueckas jJoruka u ap. Ilo Mepe Toro, kak ydamiecst OBJaieBatoT BCE
Oojee IIMPOKMM MaTeMaTUYECKUM armaparoM, Yy HHX IOCJIeI0BaTelIbHO (QopMmupyeTcs U
COBCPHICHCTBYECTCA YMCHUC CTPOUTb MAaTEMAaTUYCCKYIO MOJCIIb pCaHLHOﬁ CUTyallr, IPpUMCHATH
3HaHMS, MTOJTYYCHHbIE TPH U3YUEHUU Kypca, JUIS PEelIeHUs] CaMOCTOSTENBHO CHOpPMYITHUPOBAaHHON
MaTeMaTUYeCKOW 3a/1auu, a 3aTeM UHTEPIPETUPOBATH CBOW OTBET.

CopnepxxarenpHO-MeTOIMUYECKass  JUHUSA  «Yucna W BBIYMCIEHMS» — 3aBEpLIAET
dbopMUpOBaHUE HABBIKOB HCIOIB30BaHUS JEHCTBUTENBHBIX YHCEN, KOTOpoe OBLJI0O HAayaTo B
OCHOBHOM mIKojie. B crapmieil mikojge Ha 0a30BOM YpPOBHe 0CO00O€ BHUMAHUE YAETACTCS
q)OpMI/IpOBaHI/IIO MPOYHBIX BBIYHUCIIMTCIBHBIX HABBIKOB, BKIIIOYAIOIIHUX B ce0sT MCII0JIb30BaHUE
Pa3InYHBIX q)OpM 3arimucu ﬂeﬁCTBHTeHBHOFO quciia, yMCHUC pallMOHAJIBHO BBINIOJIIHATH ﬂeﬁCTBI/ISI
C HHMH, JelaTb NPUKUAKY, OLEHUBaTh pe3ynbrar. OOyyaromuecss IMOJIYy4aloT HaBbIKU
NpUOIMKEHHBIX BRIYHCICHUH, BBITOJIHEHUS IEHCTBHUM ¢ YUCIaMHU, 3alIICAHHBIMU B CTaHAApTHON
dbopMe, HCTIONH30BAHUS MATEMAaTUIECKIUX KOHCTAHT, OIICHUBAHUSI YUCIIOBBIX BBIPAKCHHM.

Ha yray6JenHom ypoBHe 0co0oe BHHMaHHE yaensieTcs (OPMUPOBAHHIO HABBIKOB
panrOHAJIBHBIX BBI‘—IPICJ'ICHI/If/i, BKJIFOYAKOIIINX B ce0s1 UCIOoIbL30BaHNE PA3IUYHBIX q)OpM 3arimucu
qucia, YMCEHUC [€jJ1aTb MNPUKHUIAKY, BBIIIOJIHATH HpI/I6J'II/I)KéHHI)Ie BBIYUCIICHUSI, OILICHUBATH
YHUCJIOBBIC BBIPAXKCHHA, pa6OTaTL C MaTeMaTHYeCKMMH KOHCTaHTAMH. 3HAKOMBIE ydaluMcs
MHO’KECTBA HATYpPaJbHBIX, LEJBIX, PALMOHAIBHBIX M JEHCTBUTENBHBIX YHUCEN JOIMOJIHSIOTCS
MHOXECTBOM KOMIUIEKCHBIX 4HCel. B KaXIoM U3 3TUX MHOXECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHEBIC cMy CHCL[I/I(I)I/I‘-IGCKI/IG 3aa4u U oIcpaluu: ACJICHUC HALCIO0, OINCPUPOBAHUC
OCTaTKaMHM Ha MHOXKCCTBC LICIIbIX YHUCCII, OCOGBIG CBOICTBa palluOHAJIBHBIX U UPPALUOHAIIBHBIX
qrcen; apuMETHYECKHE OMepaluy, a TaKKe W3BJICUCHUE KOPHS HATypadbHOW CTETEeHU Ha
MHOKECTBE KOMIUJIEKCHBIX 4yHcell. bnaromaps mocrnenoBaTenbHOMY pacIIUpPEHHIO Kpyra
HCIOJIb3YEMBIX YHCEJ M 3HAKOMCTBY C BO3MOKHOCTSIMHU UX IIPUMEHEHUS IS PEIICHUS PAa3TUYHbBIX



3a1a4 GopMHpYETCs MPEACTaBICHUE O AMHCTBE MaTEMAaTUKU KaK HAYKH U €€ POJIM B TOCTPOCHUH
MoJIeNiell pealbHOTO MUPA; IHUPOKO HCIIOIB3YIOTCS 0000IIeHNEe 1 KOHKPETHU3AIHSI.

Jlunus «YpaBHEHUS M HEPABEHCTBA» PEAIM3YeTCs] HAa NPOTSHKEHHHM BCEro OOydeHHs B
CTapLIeil IIKOJIE, IIOCKOJIBKY B KaxaoMm pasfene IIporpammsl NpeaycCMOTPEHO peUICHHE
COOTBETCTBYIOIMX 3anad. B pesynpraTe yuamuecss Ha 0a30BOM M YIJIyOJICHHOM YpPOBHe
OBJIAJICBAIOT  PA3JIMYHBIMM  METOJAaMU  DPELIEHUS  pPALUOHAIBHBIX, HPPALHMOHAIbHBIX,
NOKa3aTeJbHbIX, JTOTapU(PMUUECKUX U TPUTOHOMETPUUYECKUX YPAaBHEHHIA, HEPABCHCTB U CHCTEM,
a TaKXke 3a7ad, coJepiKalux napamerpsl. [losydeHHblE YMEHUS LIMPOKO HMCHOJIb3YIOTCS IpU
UCCIIEIOBaHUM (YHKLUN C OMOILBIO IIPOU3BOIHOM, IIPU PELICHUN NMPUKIAJHBIX 331a4 U 3a1a4
Ha HaXOKJEHHWE HauOOJIbIIMX M HAaUMEHbUIMX 3HadeHuM (yHkuuu. JlaHHas colepkareibHas
JVHUSA BKIIOYAaeT B ce0s Takxke (opMHUpOBaHME YMEHHMH BBINOJIHATH pacdéThl Mo (popmyiam,
npeoOpa3oBaHusl PALMOHAIBHBIX, WPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUH, a
TaKXKe BBIPOKEHHUH, COACpKAIIMX CTEeHW U Jorapupmel. braromaps u3ydeHHIO
anreOpanyeckoro Marepuaja TPOUCXOAWT JajbHEWIee pa3sBUTHE AITOPUTMUYECKOTO |
aOCTPaKTHOTO MBIIUICHUS YYalIuXcs, (POPMHUPYIOTCS HABBIKH JEAYKTUBHBIX DPACCYyXICHUM,
paboThI ¢ CUMBOJIBHBIME (DOpMaMH, PECTABICHUS 3aKOHOMEPHOCTEH M 3aBHCUMOCTEH B BHJE
paBeHCTB W HepaBeHCTB. AnreOpa npemyaraetT 3(QeKTHBHbIE HHCTPYMEHTHI Il PELICHUS
IIPAKTUYECKHUX U €CTECTBEHHOHAYYHBIX 3a/1a4, HAaIrJIAJHO JEMOHCTPUPYET CBOU BO3MOYKHOCTH KaK
A3bIKA HAYKH.

CopnepxatenbHo-MeToanyeckas JTuHUs «DyHKIMM U rpadUKu» TECHO MEperieTaeTcs ¢
JPYTMMH JTUHHUSIMH Kypca, IOCKOJIbKY B KAKOM-TO CMBICIIE 3a1a€T MOCIIE10BATEIbHOCTh U3YUEHUS
MaTepuaia. M3yueHue cTeneHHoH, MoKa3aTeabHOU, JorapuMUUecKkoil 1 TPUrOHOMETPUUYECKHUX
(GyHKIMHI, UX CBOMCTB M rpadHKOB, UCIOJIb30BaHUE (DYHKUMN AJIS pEelIeHMs 3aJad U3 JPYrux
y4€OHBIX IPEIMETOB U PeaIbHOM JKU3HHU TECHO CBSI3aHO KaK ¢ MaTEMAaTUYECKUM aHAJIU30M, TaK U
C pellieHueM ypaBHEHUH 1 HepaBeHCTB. [Ipu 3Tom Oosbiioe BHUMaHUE yaensieTcs pOpMUPOBAHUIO
YMEHUS BBIpaXaThb (hopMyJaMH 3aBUCUMOCTH MEXIY pa3IMYHBIMU BETMYMHAMHM, UCCIEI0BATh
HOJy4YeHHbIe (DYHKIMH, CTPOUTH UX Tpapuku. MaTepuai 3Toi coaepKaTeabHON JMHUN HalleleH
Ha pa3BUTUE YMEHHUM M HaBBIKOB, IMO3BOJISIOLINX BBIPAKATh 3aBUCUMOCTH MEX1Y BEITUYMHAMU B
pasnn4yHOi (hopMe: aHANUTUYECKOH, rpaduueckoil u cioBecHO. Ero m3ydenue crnoco6cTByeT
Pa3BUTHIO ANTOPUTMHUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K OOOOIIEHHI0O M KOHKpETH3aluH,
WCITOJIb30BAaHUIO aHAJIOTHH.

CopepxarenpHas nuHUs «Hauana MareMaTH4eckoro aHajan3a» MO3BOJISIET CYIIECTBEHHO
paclIMpyUTh KPYr Kak MaTeMaTHYeCKHX, TaK U MPUKIIAJHBIX 3aja4, JOCTYIHbBIX IIKOJIbHUKAM, TaK
KaK y HUX MOSBIAETCS BO3MOXHOCTh CTPOUTH TPapUKH CIOXKHBIX (YHKLIUH, ONPEaeisTh HX
HauOOJIbIINE U HAUMEHBIIINE 3HAUEHUS], BHIYUCIATh UIOMAAN (Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTM M YCKOpPEHHsI mpoueccoB. JlaHHas coiepaTellbHas JIMHHAA OTKPBIBAET HOBBIE
BO3MO>KHOCTH ITOCTPOEHHSI MATEMaTUYECKUX MOJENIEH pealbHbIX CUTYalU, IO3BOJISAET HAXOUTh
HaWIydlllee pelIeHue B MPUKIAIHBIX, B TOM YHCJIE COLUAIbHO-3KOHOMHMUYECKHX, 3aJaydax.
3HAKOMCTBO C OCHOBaMH MaTeMaTMUYECKOTO aHaju3a CIIOCOOCTBYET pPa3BUTHUIO aOCTPaKTHOTO,
(opMabHO-JIOTNYECKOT0 U KPEATUBHOIO MBIIUIEHUS, ()OPMHUPOBAHUIO YMEHUH DPACIO3HABATH
IPOSIBICHUS] 3aKOHOB MAaTeMaTHUKU B HayKe, TEXHUKE U HCKyccTBe. OOydaroluecs y3HaKT O
BBIJIAIOIINXCS pe3ybTaTax, MOJYYEHHBIX B XOJ€E Pa3sBUTHs MaTEMAaTUKHM KaK HayKH, U o0 uX
aBTOpax.

CopnepxaTenpHO-MeTOANYECKass JUHHUS «MHOXeCTBa M JIOTHKa» BKIOYaeT B cels
AJIEMEHTBl TEOPUM MHOXKECTB M MAaTEMAaTUYECKOM JIOTMKU. TeopeTMKO-MHOXXECTBEHHBIE
NPECTaBICHUS MPOHU3BIBAIOT BECh KypC IIKOJIBHOM MaTeMaTWKU W TpeasaraioT HauOolee



YHUBEPCAIbHBIN S3bIK, OOBEIUHSIONIMKA BCE pa3feibl MAaTeMAaTUKU U €€ MPHIOKCHHH, OHH
CBSI3bIBAIOT pa3Hble MaTEeMaTUUECKUE AUCLUILIMHBI M UX IPUIOXKEHUS B enHoe Lenoe. [loatomy
BRXHO JIaTb BO3MOXHOCTb ILIKOJBHUKY IOHMMATh TEOPETUKO-MHOKECTBEHHBIH  SI3BIK
COBPEMEHHOM MaTeMaTUKH U UCII0JIb30BaTh €r0 /1JIs1 BRIPAXKEHUS CBOUX MBbICIIEH. JIpyruM BakKHBIM
IPU3HAKOM MaTeMaTUKM KakK HayKd CIEQyeT I[pPU3HaTh CBONCTBEHHYIO €W CTpOrocTb
000CHOBAaHHUH U CJIEJOBaHHUE ONPEACIEHHBIM IIPaBUiIaM IIOCTPOEHUS 10Ka3aTeIbCTB. 3HAKOMCTBO
C JJIEMEHTAMU MAaTEeMaTH4YeCKOW JIOTHKU CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIIICHUS
yyalxcs, IO3BOJIIET UM CTPOUTh CBOM pACCYXJECHHMS HAa OCHOBE JIOTMYECKUX IpaBuUII,
(GopMHpYyeT HABBIKM KPUTUYECKOTO MBIIUIECHUS.

B yue6HOM Kypce «AnreOpa 1 Hagajia MaTeMaTHYECKOTO aHAIM3a» IPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOT0 MOJEIHPOBAHUsSA, KOTOpPbIE MPH3BaHBl CHOCOOCTBOBATH (HOPMHUPOBAHUIO
HaBBIKOB ITOCTPOEHUS MOJIENIel peallbHbIX CUTYallMi, UCCIEOBAHUSA 3TUX MOJelNell ¢ MOMOIIbIO
anmapara anreOpbl ¥ MaTeMaTHYeCKOro aHaliu3a, MHTEPIPETalud MOJYYEHHBIX Pe3ysIbTaToB.
Taxue 3a1aHusl BIUIETEHBI B KaX bl U3 pa3aenos [IporpamMmel, OCKOIbKY BeCh MaTepuai Kypca
IIMPOKO UCTIOb3YeTCs Il pELIeHUs IPUKIIAAHBIX 3a1a4. [Ipu perieHnn peanbHbIX NPAaKTHUYECKUX
3a1ad  yyamgecs pasBUBAIOT HAONOJATEeIbHOCTh, YMEHHE HAXOAWTh 3aKOHOMEpPHOCTH,
abCcTparupoBarThCsi, HMCIOJIB30BATh AHAIOTHIO, 0000IIaTh W KOHKPETH3UPOBATH IPOOIEMY.
JesTenbHOCTh 10 (OPMHPOBAHUIO HABBIKOB PELIEHUS MNPUKIAAHBIX 33Jad OpraHU3yeTcs B
IIpoLIecCe U3YyUYEHUS BCEX TEM Kypca «Anredpa 1 Hauaja MaTeMaTUYeCKOro aHaIu3ay.

OO0wiee yucIoO 4acoB, PEKOMEHJIOBAaHHBIX Ul M3YydeHHUs ydeOHOro kypca «Auredpa u
Hayaja MaTeMaTHYECKOro aHalln3a», Ha 6a30BoM ypoBHe — 170 gacos: B 10 kiacce — 68 uacos (2
yaca B Hezlento), B 11 kimacce —102 gaca (3 yaca B HeJlemio).

OO0mee yucIO YacoB, PEKOMEHJIOBAaHHBIX Ul M3Yy4eHHUs yuyeOHOro kypca «Ausredpa u
Hayaja MaTeMaTHYeCKOro aHaln3a» Ha yriay0JéHHOM ypoBHe, — 272 daca: B 10 kmacce — 136
vacoB (4 yaca B Hezeno), B 11 kiacce — 136 yacos (4 yaca B Henento). Bo3MokHa KOpPEKTHPOBKA
o0lIero 4Yuciia YacoB, PEKOMEHJOBAaHHBIX JJIsi M3y4yeHUs Y4eOHOro Kypca, € Y4ETOM
WHAMBUAYAJIbHOTO MOAX0Aa 00pa30oBaTeNIbHbIX OpraHu3alMii K YIIIYyOJIEHHOMY H3YyYEHUIO
anreOpbl M Ha4aJ MaTEMaTHUECKOI 0 aHaIN3a, B paMKax COOII0IeHNS THTHEHUYECKUX HOPMaTUBOB
K He/lelbHOI 00pa3oBaTenbHOI HarpysKe.

IMPEAMETHBIE PE3YJIbTATHI
K xon1y o6yueHus o0y4aromuncs MOIyduT caelylolue MpeIMETHbIE PE3yJIbTaThl:

10 kaacce
basossbIit YPOBeHb
Yucia 1 BLIYUCTIEHUS:

OTIEpUPOBATh TMOHATHUSAMH: DPAMOHAIBHOE W JCHCTBUTENHHOE YHWCIO, OOBIKHOBEHHAS
U IecATUYHAs IPOOk, IPOIICHTHI;

BBIMIONHATh apU(PMETHUECKUE OMNEpalud C PalUOHAIBHBIMH U JEHCTBHUTEIbHBIMU
YHCIIaMHU;

BBITIOJIHSTh TMPUOIMKCHHBIC BBIUMCICHUS, HWCIOJBb3Yysl TpaBWJa OKPYIJICHHS, JeaTh
MPUKUIKY U OLIEHKY pe3yJIbTaTa BBIYMCIICHUI;

OTIEpUpPOBaTh TOHATHUSIMHU: CTENEHb C IEJbIM IIOKa3aTeleM, CcTaHgapTHas ¢opMma
3alUCU JEHUCTBUTEIBLHOTO YHUCIA, KOPEHb HATYpPaJbHOM CTENEHH, MCIOJb30BaTh MOAXOSIIYIO
dbopMy 3amucu IEHCTBUTENBHBIX YHCEN IJISl PEUICHHUS MPAKTUYECKUX 3a/1ad W IMPEACTaBICHUS
JIaHHBIX



ONEPUPOBATH MOHATUAMU: CHHYC, KOCUHYC M TAHT€HC MPOU3BOJILHOIO YIJIa, UCIIOJIb30BATh
3aIrCh MPOU3BOJIBHOTO YIJIa yepe3 00paTHbIe TPUTOHOMETPUYECKHE (PYHKIINH.
YpaBHeHNs1 M HEPABEHCTBA:

OnepupoBaTh NOHATUSAMU: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO; LIEJI0€, PALIMOHAIIBHOE,
MPpALMOHATILHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPABHEHHE;

BeimonuaTe  mpeoOpa3oBaHUS ~— TPUTOHOMETPHUYECKHX  BBIPOKEHUH W peliarh
TPUTOHOMETPUYECKUE YPABHEHHUS.

BrimonusaTe npeobpazoBaHus 1EbIX, pallMOHATBHBIX U UPPALIMOHANBHBIX BBIPAXKEHUN U
penaTb OCHOBHBIE TUIIBI LIEJIbIX, PALIMOHAIBHBIX U UPPALlMOHAJIBHBIX YPABHEHUI 1 HEPABEHCTB.

[IpuMeHATh ypaBHEHUS! U HEPABEHCTBA JJIs PELICHUS] MaTEMaTUYECKUX 3aJad U 3a7a4 U3
Pa3IMYHBIX 00JIACTe HAYKU U peabHON KU3HH.

MogenupoBaTh peajabHbIE CHUTyalldd Ha S3bIKE alreOpbl, COCTABJISATh BBIPAXKEHUS,
YpaBHEHHUs, HEPAaBEHCTBA IO YCIOBUIO 3aJlauM, HCCIEN0BaTh IOCTPOEHHBIE MOJEIH C
MCII0JIb30BaHUEM arrapaTa ajareopsbl.

DOyHKIUH U TpapUKH

OrnepupoBaTh MOHATUAMU: QYHKIIHS, CIOCOOBI 3aaHusl (PYHKIIMHU, 00JIaCTh ONPECICHHS
¥ MHOXKECTBO 3Hau€HUM QyHKIMH, Tpaduk QYHKIINH, B3AUMHO 00paTHbIe (QYHKIUU.

OnepupoBaTh TMOHATUAMH: YETHOCTh M HEYETHOCTh (YHKUIMU, HYIH (QYHKIUH,
MIPOMEKYTKH 3HAKOIIOCTOSTHCTBA.

Hcnonp3oBatek Tpaguky GyHKINN IS pEIICHUs YpaBHEHUI.

Ctpouth u 4yMTaTh rpaQuKd TUHEHHONW (QYHKIMU, KBAAPATUYHON (PYHKIIMHU, CTENEHHOU
(GYHKIINH C LIeTbIM TTOKa3aTeNeM.

Ucnonb3oBath rpadguku GyHKIMA IS UCCIETOBAHUS MPOILIECCOB M 3aBHCHUMOCTEH TPHU
pelIeHun 3a1a4d U3 APYruX y4eOHBIX MPEIMETOB M PEaTbHON KU3HU, BhIpaxaTh (hopmyiaMu
3aBUCUMOCTH MEXIY BEIMUNHAMH.

Hauyana maTtemMaTnueckoro aHajimsa

OnepupoBaTh MOHATHSAMH: MOCIEIOBATENFHOCTD, apu(MeTHUECKas U TreoMeTpudecKas
IIPOTPECCUU.

OrniepupoBaTh MOHATUAMU: OECKOHEYHO YOBIBAIOIIAsi TEOMETPUUECKAs POTPECCHs, CyMMa
OECKOHEYHO YOBIBAIOIIEH T€OMETPUIECKOM IIPOTPECCUH.

3a/aBath MOCIEI0BATENBHOCTH PA3IMYHBIMU CIIOCOOAMU

Hcnonb3oBaThk CBOMCTBA MOCIIEIOBATENBHOCTEN M MPOTPECCUM Uil PELICHUS pealbHBIX
3a/1a4 MPUKJIIAHOTO XapakTepa.

MHo:KecTBa M JIOTHKA

OmnepupoBaTh MOHATUSIMH: MHOKECTBO, OTI€pAIlU HaJ] MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJig ONUCaHUs peajbHbIX IPOLIECCOB
Y SIBIIGHUM, TIPU PEIIEHUH 33]1a4 U3 IPYTUX YIEOHBIX TTPEIMETOB.

OnepupoBaTh NOHATUSIMU: ONPEEIIEHNE, TEOPEMA, CIIEICTBUE, 10Ka3aTENbCTBO.

Yri1y0/1eHHBIH YPOBEHb

Yucaa ¥ BLIYUCIEHUS

CB0O0OTHO OTIEPUPOBATH MOHATUSAMU: PAIMOHATLHOE YHUCII0, OECKOHEUHASI TEPHOIMICCKAS
JIpoOb, TPOIEHTHI, UPPAMOHATLHOE YHCIIO; MHOXKECTBA PAIMOHAIBHBIX U JCHCTBUTEIBHBIX
YHUCEN; MOJIYJIb IEHCTBUTEIIBHOTO YHCIIA.

[TpuMeHsITh APOOU U MPOLIEHTHI JJIs PEIICHUS MPUKIIAIHBIX 33724 U3 PA3IUIHBIX OTpaciei



3HAHUU U peasbHOMN KU3HHU.

[TpumeHsATh TPUOTMHKEHHBIC BBIYUCIICHUS, MpPaBUIIa OKPYIJCHHS, MPUKUIKY U OLEHKY
pe3yJibTaTa BEIYMCIEHUN.

CB0oOOAHO oOmIEepUpOBaTh IMOHATHEM: CTENEHb C LEJIbIM I10Ka3aTesleM; HCIOJIb30BaTh
HOIXOAALIYI0 (OpPMY 3alMCH JAECHCTBUTEIbHBIX YUCEN JUIsl PELICHMs NPAaKTUYECKUX 3alad U
IPEeCTaBICHUS JAHHBIX.

CB000IHO onIepUpPOBaTh MOHATUEM: APUPMETUYECKUI KOPEHb HATYpPAJIbHOW CTETIEHHU.

CB000IHO ONIEpUPOBATH MOHATUEM: CTEIICHb C PAIIMOHAIBHBIM MTOKA3aTEJIEeM.

CB00OHO OmMepUpOBaTh MOHATHAMHM: JOTapU(PM YHCIA; ACCATUYHbIE U HATypajbHBIC
norapumel.

CB00OIHO omnepHpoBaTh MOHATUSMU: CUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC YUCIOBOIO
apryMeHTa.

OnepupoBaTh NOHATUAMM: APKCUHYC, apKKOCUHYC U apKTaHI'€HC YMCIOBOTO apryMeHTa.
YpaBHeHusI 4 HEPABEHCTBA

CBoOosHO  omepupoBaTb  IMOHATHUSAMHU:  TOXKIECTBO, YPaBHEHHE, HEPaBEHCTBO,
PaBHOCHJIbHBIEC YPABHEHUS M YPAaBHEHHSI-CIIE/ICTBHS; pABHOCUIJIbHbBIE HEPABEHCTBA.

[TpuMeHATh pa3nuyHbIe METOJbl PEUICHUS DPALMOHAIBHBIX M JIPOOHO-pallMOHAIBHBIX
YpaBHEHUI; IPUMEHSTh METOJI UHTEPBAJIOB JUIsl PEIICHNS HEPABEHCTB.

CB00OJIHO omepupoBaTh MOHATUSAMHU: MHOTOWIEH OT OJHOM NEPEMEHHOM; MHOTOYJIEH C
HEeNBIMA K09 (DUITUeHTaMH, KOPHU MHOTOUWICHA; TPUMEHSTH JeJICHIEe MHOTOYJICHa HA MHOTOYICH
¢ octaTkoMm, Teopemy besy u reopemy Buera qis pemenus 3aaay.

CB0oOOIHO oOmepupoBaTh MOHATUSIMM: CHCTEMa JIMHEHHBIX YypaBHEHUI, MarTpula,
ONpEACIUTENb MaTpULbl 2 X 2 W €ro IreOMETPUUYECKHH CMBICH; HCIOJb30BaTh CBOWCTBA
onpenenuTens 2 X 2 Ui BBIYUCIECHUS €ro 3HA4YEHUs, IPUMEHSTh ONPENEIUTENN Ui PELICHUs
CUCTEMBI JIMHEWHBIX YPaBHEHHH; MOJEIMPOBATH PEANBHBIE CUTYAllUH C IOMOIIBIO CHUCTEMBI
JUHENHBIX YPABHEHMM, WCCIEN0BaTh IIOCTPOEHHBIE MOJEIM C IOMOLIBI0 MAaTpUll H
OIpeACINTENEH, UHTEPIIPETUPOBATH MTOJIYYE€HHBIN PE3YJIbTaT.

Hcnonb3o0Bathk cBOMCTBA AEMCTBUI ¢ KOPHSAMU AJIsl MpeoOpa30BaHUs BBIPAKEHHN.

BeimonHATe mpeoOpa3oBaHUS YMCIOBBIX BBIPQXKEHUH, COJEpXKALIMX CTENEHU C
PalMOHATILHBIM [TOKA3aTEIEM.

Hcnonp3oBath cBoMcTBa JorapupMoB uig npeoOpa3oBaHUs  JIOrapupMUUYECKUX
BBIPAKEHUM.

CBobosHO  omepupoBaTh  MOHATUSIMH:  MppalMOHAJbHblE,  IOKa3aTelbHbIE U
JorapupMHUECKUE YPaBHEHUS; HAXOAUTh UX PELICHHs C IMOMOIIbIO PaBHOCUIIBHBIX MEPEX0I0B
WJIM OCYIIECTBIISAS TPOBEPKY KOPHEH.

[IpuMeHsSTh OCHOBHBIE TpPUTOHOMETpUYEcKHe (GopMmyibl g MpeoOdpa3oBaHUS
TPUTOHOMETPUYECKHUX BBIPAKEHU.

CB0OOOJIHO OmEepUpOBaTh IMOHSITHEM: TPUTOHOMETPUYECKOE YpaBHEHHE;, NPHUMEHSTH
HE00XouMbIe (POPMYIIBI JUTSl PEILICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPAaBHEHUI.

MogenupoBaTh pealbHbIE CUTYallMM Ha SA3bIKE anreOpbl, COCTABIATH BBIPAKEHUS,
YPaBHEHHUs, HEPABEHCTBA IO YCIOBUIO 3a/Jayd, MHCCIEN0BaTh IOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DOYyHKIUMN U TPAaPUKH

CB0o6OHO OmEpUpOBaTh MOHATHAMU: (DYHKIHS, CHOCOOBI 3alaHus (PYHKIUHU; B3aUMHO
obpaTtHble (QYyHKIIUH, KOMIO3UIUS (YHKIHM; rpaduK (QYHKIUU; BBIIOJHATH 3JIEMEHTapHbBIC
npeoOpa3zoBanus TpadUKoB GyHKIIHM.



CBOOOIIHO OIEepHpPOBaTh MOHATUSIMH: OO0JIACTH OMPEICIICHUS W MHOXKECTBO 3HAYCHUU
byHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOMOCTOSIHCTBA.

CBoOOIHO omepupoBaTh MOHATHAMH: YETHbIE U HEUETHBbIE (YHKIUH, MMEPHOJUYECKHE
GyHKIMM, TPOMEXKYTKM MOHOTOHHOCTH (YHKIIMHM, MAKCUMyMbl U MHUHUMYMBI (DyHKUIHH,
HanOoJIbIIIee M HAUMEHbIIIee 3HaYeHNE (PYHKIIUU Ha IPOMEKYTKE.

CBo6oHO OmepupoBaTh MOHATUSAMHU: CTENEHHAs (YHKIHS C HATypaJIbHBIM U IIEIBIM
MoKasaresneM, rpaguK CTENEeHHOW (YHKIMHM C HATYpPaJbHBIM U IEJIBIM IOKa3aTeneMm; rpaduk
KOPHS -0 CTETeHH KaK (PYHKIIMN 0OpaTHOM CTENEHU C HaTypalbHBIM IIOKA3aTEeNIEeM.

OnepupoBaTh MOHATUSMH: JIMHEHHAs, KBaJpaTU4Has U JPOOHO-IHMHEWHas (YHKIUY;
BBITOJIHATH 3JIEMEHTapHOE UCCIIEIOBAaHUE U IOCTPOCHHUE UX TPa(UKOB.

CB00OIHO OmepupoBaTh MOHATUSMU: MOKa3aTelabHasl U Jorapugmuueckas GpyHKIUU, UX
CBOIiCTBa U TpaUKH; UCIOIb30BATh UX TPAPUKHU AJIS PELICHUS YPaBHEHHIA.

CB0OOOIHO OmepUpoBaTh MOHATHUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb, OMpEEICHUE
TPUTOHOMETPHUECKUX (PYHKIIMI YUCIOBOTO apryMEHTa.

Hcnons3oBarh Tpaduku GYHKIMH TSI UCCIICIOBAHMSI TTPOLIECCOB U 3aBUCUMOCTEH TIpH
pelIeHNH 3a/1a4 U3 IPYTUX Y4EeOHBIX MPEIMETOB M PEAIbHOW KM3HH; BBIpAXaTh (HopMyiamu
3aBHCUMOCTH MEX/1Y BETUINHAMH.

Hauana maTeMaTH4ecKOro aHajIn3a

CB0OOOJIHO OmepupoBaTh MOHATUAMU: apuMeThdeckass U TeoMeTpUUYecKas Mporpeccus,
OeckOHEYHO yObIBaroIIasi FreOMEeTpUYecKas MPOrpeccusi; JIMHEHHBIN U SKCIOHEHIIUAIBHBIN POCT,
(dopMyIa CI0XKHBIX MPOIIEHTOB; UMETH MTPECTABICHUE O KOHCTAHTE €.

Vcnonp30BaTh MPOTpeccHd ISl PEHICHUs pealTbHBIX 33/1a4 MPUKJIIATHOTO XapaKTepa.

CBoOOHO  omepupoBaTh MOHATHUSMU: IOCJIEIOBATENbHOCTb, CIIOCOOBI  33/aHUSA
M0CJIEI0BATEIbHOCTEN, MOHOTOHHBIE 1 OPaHHUYCHHBIE ITOCIIEA0BATEIbHOCTH; IOHUMATh OCHOBBI
3apOXKAECHUS MAaTEMaTHYECKOr0 aHalIN3a KaK aHajau3a OECKOHEYHO MaJIbIX.

CB000OHO OnepupoBaTh MOHATUAMU: HENpEepbIBHbIE (DYHKIMH; TOUKM pa3pbiBa rpadukxa
(GYHKIIMH; aCUMIITOTHI Tpaduka QyHKIUY.

CB0oOOHO omepupoBaTh MOHATHEM: (QYHKIUS, HEMpPEphIBHAs HA OTPE3Ke; NMPHUMEHSTh
CBOICTBa HEMPEPHIBHBIX (QYHKIIUH JIJIsl pelIeHus 3a/1a4.

CB0oOOHO oOmEepUpOBaTh TOHATHSAMH: TII€pBasi W BTOpas MPOU3BOAHBIC (DYHKIUH,
KacaTeJbHas K rpaduky QyHKIHH.

BBIUUCIIATE TPOM3BOIHBIE CYMMBI, TMPOWU3BEICHHS, YaCTHOTO W KOMITO3UIIMU JIBYX
(GyHKUUH; 3HATh TPOU3BOIHBIE YIEMEHTAPHBIX (QYHKIUH.

Hcnonp30BaTh reOMETpUUECKUN U PU3UUECKUI CMBICIT IPOU3BOHOM [UIs pEILICHHSI 3a/1a4.
MHoxkecTBa U JIOTHKA

CB000/1HO OMEPHPOBATH MOHATHSIMU: MHOXKECTBO, OIIEPALIUU HAJ MHOKECTBAMHU.

M cnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapar JJIsl OMUCAHUS PEAbHBIX MPOLIECCOB
U SIBJIGHUH, IPY PELICHUH 3a/1a4 U3 JPYTUX y4eOHBIX MPEAMETOB.

CBo6oHO omepupoBaTh MOHATUSMHU: OIpEJeNieHHe, TeopeMa, ypaBHEHHE-CIeJICTBHE,
CBOMCTBO MaTeMaTH4YeCKOro OO0bEeKTa, JI0Ka3aTelIbCTBO, PAaBHOCHIIbHBIE ypaBHEHUS U
HEpaBEHCTBA.

11 knace
ba3oBrlil ypoBeHb

Yucya ¥ BLIYMCTIEHUS:



ONEpUpOBATH IOHATUAMU: HATypaJbHOE, IEJ0€ YHUCJIO, WCIOJIb30BATh IPU3HAKU
JEIIMMOCTH LIEJIBIX YHCEIl, Pa3JI0KEHUE YUCIIa Ha POCThIE MHOXKHUTEN AJIs PELIEHUS 3a1a4;

OIIEPUPOBATH MOHATUEM: CTENIEHb C PALIMOHAIBHBIM ITOKa3aTelNeM;

OTIEpUPOBATH MOHATUSAMU: JIOTapU(dM Uncia, AECATUYHBIE U HATypalibHbIC JIOrapu(PMBbI.
YpaBHeHusI 1 HEPABEHCTBA:

NPUMEHSTh CBOMCTBa CTENEHU M MpeoOpa3oBaHUSl BBIPAKEHUN, ONEPUPOBATH
MOHITUSIMU: [TOKA3aTeIbHOE YpaBHEHHE U HEPABEHCTBO, PEIIaTh OCHOBHBIE THIIHI TOKA3aTEIbHbBIX
YpaBHEHU U HEPABEHCTB;

BBIMOJHATH MPEoOpa3oBaHMsl BBIPAKEHUH, COAEpKAIIUX Jorapudmbl, ONEPUPOBATH
MNOHATUSIMM:  JIOTapU(PMHUECKOE ypaBHEHHE M HEPAaBEHCTBO, pEIIaTh OCHOBHBIE THUIIBI
Jorapu(pMHUUECKUX YPaBHEHUN 1 HEPABEHCTB;

HaXOJUTh PEIICHUS IPOCTEHIINX TPUTOHOMETPUYECKIX HEPABEHCTB;

OIIepUPOBATh MOHATUSAMU: CUCTEMA JIMHEHHBIX YpaBHEHUI U €€ peleHHe,

HCIO0JIb30BaTh CUCTEMY JIMHENHBIX YPaBHEHUN AJIs pELIEHMS] TPAKTUYECKHUX 3a/1a4;

HAXOJHUTh PEIICHUS MTPOCTEHIINX CUCTEM U COBOKYIMHOCTEH pallMOHAIBHBIX YPAaBHEHUN U
HEPaBEHCTB;

MOJIETTUPOBATh peajbHble CUTYAIlUU Ha S3BIKE alNreOpbl, COCTABISITh BHIPAKEHUS,

ypaBHEHHs, HEPABEHCTBA M CHUCTEMBI MO YCIOBHUIO 3aJaud, HCCIEA0BAaTh MOCTPOCHHBIE
MOJIEJIH C UCII0Ib30BAaHUEM allliapara ajreOpsl.

DOYyHKIUH U TPapUKH:

ONEepUpOBATh MOHATUSAMH: TNEepUOaNYEcKas (YHKIHSA, MPOMEXKYTKH MOHOTOHHOCTHU
(GYHKIIMM, TOYKU 3KCTpeMyMma (YHKIMM, HauOoJblllee W HauMEHbIIee 3HaueHus (QyHKIUU Ha
IPOMEXKYTKE, UCTIOIb30BaTh UX I UCCIEeI0BaHUS (PYHKIIMH, 3aJaHHON IpadKoM;

ONEepUpOBaTh  MOHATHSIMM:  TpapUKU  [OKa3aTelbHOW,  JorapuMuUyecko U
TPUTOHOMETPUUYECKUX (QYHKIMH, N300paXkaTh X Ha KOOPJMHATHOM IJIOCKOCTH U HMCIIOJIb30BaTh
JUIsl pEIIEHNs] YPAaBHEHUN U HEPABEHCTB;

u300pakaTb Ha KOOPJIMHATHOM IIJIOCKOCTH TpaUKd JIMHEHHBIX YpaBHEHUH W
MCIIOJIb30BATh UX JUISl PEIIEHUs] CUCTEMBI JINHEWHBIX YpaBHEHUM;

UCIIONIb30BaTh Tpaduku (YHKIUN A8 UCCICAOBAHMS TPOIECCOB M 3aBHCHUMOCTEH M3
JPYTUX y4EOHBIX TUCIUIUINH.

Hauyana maTemaTHuyeckoro aHajm3a:

OIEepPUPOBATH MOHATHIMU: HETIPpEPbIBHAS (DYHKIIMS, TPOU3BOIHAS (PYHKIUH,

UCIOJIb30BATh T€OMETPUYECKUN M (PU3NYECKHI CMBICIT TPOU3BOIHOM JUIs peIIeHUs

3ajay;

HAXOJUTh MPOU3BOJIHBIE AJIEMEHTApHBIX (DYHKUIUN, BBIYUCIATH MPOU3BOJHBIE CYMMBI,
MIPOU3BEIEHNUS, YACTHOTO (PYHKIIUA;

UCMOJb30BaTh TMPOMU3BOJHYIO JUIS HCCIENOBAaHUS (YHKIMM HAa MOHOTOHHOCTh H
HKCTPEMYMBI, IPUMEHSTH PE3YJIbTaThl UCCIAEIOBAHUS K TOCTPOSHHIO IPahuKOB;

MCII0JIb30BaTh IIPOU3BOAHYIO Il HAXOXKACHHS HAWTYUILEro PEIIEHUs B IPUKJIAHBIX, B
TOM YHCJIE COLIMATIBHO-OKOHOMMYECKHUX, 3a/1a4ax;

OIEpPUPOBATH MOHATHAMU: MEPBOOOpa3Hasi U MHTErpall, IOHUMATh T€OMETPUICCKUNA U
buznyecKuit CMBICIT UHTErpaa;

HAXOUTh NIEPBOOOPA3HBIE JIEMEHTAPHBIX (YHKIUH, BBIYUCIATH UHTETpall 1Mo Gpopmyie
Herorona—JleiOnuna;

pemaTh MpUKIJIAAHbIE 33]a4d, B TOM YHCJIE COIMATbHO-?PKOHOMUYECKOTO U (pU3HIecKoro
XapakTepa, CpeACTBAMU MaTEMaTHUECKOI0 aHaJIn3a



Yriy01€éHHbBIH YPOBEHb

Yucia ¥ BBIYUCICHHA:

CBOOOJTHO OINEpPHPOBATh MOHATHSAMH: HATypaJbHOE M LEJI0e YHUCI0, MHOXECTBa
HaTypaJIbHbIX U LENbIX YUCEN, UCIOIb30BaTh MPU3HAKU AeaumocTtu nenslx yucen, HOJ n HOK
HaTypaJbHbIX YMCEN IJIs PEIICHUS 3a]1a4, IPUMEHTh alroput™ EBKINAa;

CBOOOJHO OMEpUPOBATH MOHATHEM OCTaTKa MO MOAYIIIO, 3alMCHIBATh HATypaIbHbIC YHCIIA
B Pa3JIMYHBIX O3ULIMOHHBIX CUCTEMAX CUHMCIICHHUS;

CBOOOJHO OIEPUPOBATH MOHATUSMU: KOMIUIEKCHOE YUCIO M MHOXXECTBO KOMILUIEKCHBIX
YHCell, MPEICTABIATh KOMIUIEKCHBIC YHCIa B alreOpandeckoil U TPUTOHOMETPUYECKOH (opme,
BBITOJIHATH apUPMETHIECKHIE OTIEPALIMU C HUMH U N300paXkaTh HA KOOPJMHATHON TIOCKOCTH.
YpaBHeHUsS U HEPABEHCTBA:

CBOOOAHO  OMEepUPOBaTh  MOHATHSAMH:  HppalMOHANbHBIE,  IOKa3aTelbHbIE U
JorapupMHUUECKUEe HEPABEHCTBA, HAXOIUTh UX PELICHUS C TOMOIIBIO PABHOCHIIBHBIX ITEPEX0/IOB;

OCYIIECTBIATH OTOOp KOpPHEH MpU pElIeHUH TPUTOHOMETPUUYECKOTO YpaBHEHUS;

CBOOO/JIHO ONEpUpPOBaTh IMOHSITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, NPUMEHSTh
HE0O0XoauMBbIe (OPMYIBI JUIS PEUICHHUS OCHOBHBIX THIIOB TPHUTOHOMETPHUYECKUX HEPABEHCTB;

CcBOOO/IHO OIIEPUPOBATH MOHATUSAMU: CUCTEMA U COBOKYITHOCTh YPAaBHEHUN U HEPABEHCTB,
PaBHOCUJIbHBIE CUCTEMBI M CUCTEMBI-CJIEICTBUS, HAXOAUTh PELICHUS

CUCTEMBl M COBOKYIHOCTEH pallMOHAIBHBIX, HPPALHMOHAIBHBIX, ITOKA3aTEJIbHBIX U
Jorapu(pMHUECKUX ypaBHEHUN 1 HEPABEHCTB;

pewiath palloHaJIbHbIE, HUpPpalMOHAJbHBIE, IIOKa3aTelbHbIE, Jorapupmuyeckue Hu
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COAECPKAILNE MOLYJIN U TTapaMeTphI;

OPUMEHSATH rpauueckue METO/Ibl Ul PELIeHNs YpaBHEHUI U HEPABEHCTB, a TaKXKe 3a]1a4
C IapaMeTpaMy;

MOJIEJIMPOBaTh pEAIbHbIE CUTyallUM Ha S3bIKE aireOpbl, COCTABIIATH BbIPAXKECHMUS,
YPaBHEHUsI, HEPABEHCTBA U UX CHCTEMBI 110 YCIOBHIO 337]a4M, UCCIIEA0BATH IOCTPOCHHBIE MOJIEIIN
C MCIOJIb30BAaHUEM aIlliapara aireopbl, HHTEPIPETUPOBATH NOJYyUYEHHBIN pe3ysbTar.

DyHKUUHN U Tpadpuxn:

CTPOUTH I'paUKU KOMIO3ZUIUUA (PYHKIUN C IMOMOIIBIO 3JIEMEHTAPHOTO HCCIEA0BAHUS U
CBOMCTB KOMITO3UIIUHU ABYX ()YHKIIHIA;

CTPOMUTH T€OMETpUYECKUE 00pa3bl ypaBHEHHM 1 HEPAaBEHCTB Ha KOOPMHATHOM MIJIOCKOCTH;

cBOOO/IHO OTIEPUPOBATH MOHATUAMU: TpaUKH TPUTOHOMETPUUECKUX (PYHKIIHIA;

MPUMEHSTh PYHKUINHU JJI1 MOJIETUPOBAHUS U HCCIIEI0BAaHUS pealbHBIX MPOILIECCOB.
Havana MmaTeMaTH4ecKOro aHajIm3a:

UCMOJIb30BaTh TMPOMU3BOJHYIO JUIS HCCIENOBaHUS (YHKIMM HAa MOHOTOHHOCTh H
JKCTPEMYMBI,

HaXOJUTh HanOoJIbllIee U HAaMMEHbIIIee 3HaUeHUs (PYHKIIMH HENPEPHIBHOW Ha OTPE3KE;

HCII0JIb30BaTh IPOM3BOJHYIO Ul HAXOXACHUS HAWIYYIIEro pelIeHUs B MPUKIAIHBIX, B
TOM 4YHCJIE COLMAIbHO-DKOHOMUYECKHX, 3aa4ax, I OIPENCICHUs CKOPOCTH U YCKOPEHUS
mporiecca, 3a1aHHOT0 (PopMYIION UK TpadUuKoMm;

cBOOO/IHO ONEPUPOBATH MOHITUSIMHU: IEPBOOOPA3Has, ONpeIeJICHHbIN HHTErpal,

HaXO/UTh NMEePBOOOPa3HBIC HIEMEHTAPHBIX (DYHKIIMNA M BBIUUCIIATH UHTETpal 1o (popmyie

Hrrotona—Jleionuna;

HAXOJUTh IJIOLIAAN TUIOCKUX (PUTYP U 0OBEMBI TEJI C TOMOIIBIO0 HHTETpaia;



UMETh TPEACTABICHHE O MAaTEMAaTHMYECKOM MOJCIUPOBAHUU Ha TPUMEPE COCTaBICHUS
muddepeHIMATBHBIX YPaBHEHHUI,

pemarh MPUKIAJIHbIC 33a4d, B TOM YHCJIE CONUAIBHO-YKOHOMUYECKOTO U (PU3UIECKOTO
XapakTepa, Cpe/l.

COJAEP)KAHUE YYEBHOI'O KYPCA (I10 'OJAM OBYYEHMUA)

10 kaace
ba3oBblii ypoBeHb

Yuciia 1 BBIYUCICHUSA

Pannonanenele yncina. OObBIKHOBEHHBIE U JIECATHUYHBIE APOOH, MTPOLEHTHI, OECKOHEUHBIE
nepuoguyeckue  apodu. Apudmernueckue omepauMd ¢ palMOHAIBHBIMU  YHCIAMH,
peoOpa3oBaHusl YUCIOBBIX BbIpakeHUW. [IpumeHeHue apoOell M NPOLEHTOB ISl PEIIECHUs
IIPUKJIAHBIX 33]1a4 U3 Pa3JIU4HbIX OTPACIICH 3HAHUN U PEAIIbHOW KU3HHU.

JeiictBuTenpHble uncna. PanmoHanbHble W MppAlMOHANBHBIC YnCia. ApUPMETHIECKHE
orepanuu ¢ ACUCTBUTEIbHBIMU yHciaMu. [IpuOnukéHHble BHIYMCIEHUS, IIPaBUIa OKPYIJIEHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHHUM.

Crenenb ¢ nenbM nokasaresneM. CtannaptHas ¢opma 3amucH JeHCTBUTEIBHOTO YHUCIA.
Hcnonb3oBanue moaxoismied QopMmbl 3amMcHd  ACUCTBUTENBHBIX YHMCEN JUId pELIeHHS
IIPAKTUYECKMX 3a7a4 U IPEICTABICHUS JAHHBIX.

Apudmernueckuil KOpeHb HaTypaJdbHOM cTeneHu. JleHcTBUS ¢ apupMeTHYeCKUMU
KOPHSIMH HAaTypaJIbHOM CTEIIEHHU.

CuHyc, KOCUHYC U TaHT€HC YHMCIIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHT€HC
YUCJIOBOTO ApryMEHTA.

YpaBHeHHUs! U HEPABEHCTBA

ToxnaecTBa u TOXKAECTBEHHbIE TPEOOPA3OBAHMSL.

[TpeoOpa3oBaHue TPUTOHOMETPUUYECKUX BbIpakeHHH. OCHOBHBIE TPUTOHOMETPUUYECKHE
(bopMyIIBL.

VYpaBHeHHe, KOpeHb ypaBHEeHMs. HepaBeHcTBO, pelleHue HepaBeHCTBA. Merog
MHTEPBAJIOB.

Pemenue nensix u 1poOHO-palliOHAIbHBIX YPaBHEHUI U HEPABEHCTB.

Pemenne nppannoHalbHBIX YpaBHEHHW W HEPAaBEHCTB. PenmieHne TPUrOHOMETPUYECKUX
YPaBHECHHU.

IIpuMeHeHre ypaBHEHUN U HEPABEHCTB K PELICHUIO MaTeMAaTUYECKUX 3a1a4 U 3a/1a4 U3
pa3INyYHbIX o0JacTel HayKH U peabHOM KU3HU.

DOyHKUUH U rpaduKH

®Oynk1us, cnocoOsl 3a1anus GyHkuuu. ['paduk Gynkun. BzanmHo o6paTHble PyHKIMH.

OO6nacth onpesesieHns: 1 MHOXKeCTBO 3HaueHni pynkiuu. Hynu dyakmum. [IpomexyTku
3HAKOMOCTOSIHCTBA. UETHBIC M HEUETHBIC (DYHKITHH.

CrenenHas QyHKIUS ¢ HaTypaJIbHBIM M LEJNbIM MMoKa3aTeneMm. E€ cBolicTBa u rpadux.
CgoiicTBa 1 rpadK KOPHS N-Oi CTENEHHU.

TpuroHomeTpuyeckas OKPY)KHOCTb, OHNPEAEIEHHE TPUTOHOMETPHUUECKUX  (YHKIHMH
YHCIIOBOT'O apryMEHTA.



Hauajna MaTeMaTH4eCKOro aHAJIN3a

IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUs OCIIEI0BATEIBHOCTE.

MOHOTOHHBIE HOCICAOBATCILHOCTH.

Apudmerndeckass W reomeTpmueckas mporpeccu. beckoHeyHO — yObIBaroIias
reomerpuueckas mporpeccusi. CyMma OECKOHEYHO YOBIBAIOIIEH T€OMETPHUYECKOW IPOTrPECcCCHH
dopmylia CIOXKHBIX MPOLEHTOB. Mcmonb3oBaHue Mporpeccuu JUisi pelieHUs] peajbHbIX 3a7ad
MIPUKJIAJHOTO XapaKTepa.

MHo:xecTBa H JIOTHKA

MHosecTBO, onepauuy Haj MHoOxecTBamu. [{uarpammsel Ditnnepa—BenHa. [lpuMenenue
TEOPETUKO-MHOKECTBEHHOTO aInIapara sl ONKCaHUs peajbHbIX MPOIECCOB W SIBIICHUH, MpU
pEIIeHUH 3329 U3 IPYTUX yIEOHBIX MMPEIMETOB.

Ormpenenenue, TeopeMa, CIeICTBUE, TOKA3aTEIbCTBO.

Yri1y0/1eHHBIH YPOBEHb.

Yuciia 41 BbIYUCICHUA

Pannonanehelie yncina. OObBIKHOBEHHBIE U JIECTUYHbBIE IPOOU, POLIEHTHI, OECKOHEUHbIE
nepuojuyeckue apodu. Ilpumenenue apoGeil 1 NPOLEHTOB Ul pellleH s MPUKIaIHbIX 33134 U3
PAa3JIMYHBIX OTpACIICH 3HAHUHI U PEaJIbHOMN KU3HU.

JeiictBuTenpHble uncia. PanmoHanbHble W MPpAlMOHANBHBIC YnCia. ApUpMETHIECKHE
ONepalyy ¢ JECUCTBUTEIBHBIMUA 4YHCIaMUA. MOJyJb JNEUCTBUTENBHOIO YHCIA U €r0 CBOWCTBA.
[TpubnuxKEHHBIE BBIUMCIEHUS, TpaBUJIa OKPYIJIEHUs, TPUKUAKA M OIEHKAa pe3ysbTara
BBIYHCIICHUM.

Crenenb ¢ nenbM nokaszaresneM. bunom Herotona. Mcnons3oBanue noaxosmien GopMel
3alUCH ACHCTBUTEIBHBIX YMCEII JUIsl PEIIEHUS MPAKTUYECKUX 3a1a4 U IIPEACTABICHUS JaHHBIX.

ApudmeTrueckuii KOpeHb HaTypaJIbHOM CTEIIEHU U €r0 CBOMCTBA.

CreneHp ¢ palMOHAIBHBIM TIOKA3aTENIEM M €€ CBOMCTBA; CTENEHb C JCHCTBUTEIBHBIM
MIOKA3aTeJIEM.

Jlorapudm uncna. CoiictBa norapugma. JlecaTHUHbIE U HaTypaJbHbIE JOTapu(MBI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHT€HC YUCIIOBOTO apryMEHTAa.

ApKCHHYC, QpKKOCUHYC U apKTaHI'€HC YMCIOBOTO apryMEHTA.

VYpaBHEHHsI U HEPABEHCTBA

ToxnaecTBa M TOXIECTBEHHBbIE IpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCHIIBHBIE YpaBHEHHUSI U YpaBHEHUA-CIIeICTBUS. HepaBeHCTBO, pelIeHe HEpaBEHCTBA.

OCHOBHBIE METO/IbI pEIIEHUS 1eNbIX U IPOOHO-pallMOHATIBHBIX YPAaBHEHUI U HEPABEHCTB.
MHorouseHsl OT OJHOU IIEpEMEHHOM. J[eleHre MHOTOWIEHAa Ha MHOTO4WIEH ¢ OCTaTKoM. Teopema
be3y. Muorouiens! ¢ uenasiMu kodgurentamu. Teopema Buera.

[IpeoOpa3oBaHus YMCTOBBIX BBIPAXKEHUN, COJEPKAIINUX CTETIEHU U KOPHH.

WppanuonaneHple  ypaBHEHUs. (OCHOBHBIE METOAbl PELIEHUS HUPPALUOHAIBHBIX
YpaBHEHUI.

ITokazarenbHble ypaBHEHHs. OCHOBHBIE METOBI PELICHMS I0KA3aTEIbHBIX YPABHEHUM.

[IpeoOpa3oBanue BeIpakeHuil, coaepxkaniux Jorapupmsl. Jlorapupmuueckne ypaBHEHUS.
OCHOBHBIE METO/IBI PEUICHUS JIOTAPHU(PMUYECKIX YPAaBHECHUH.

OcHoBHBIE TpUroHOMeTpudeckue ¢opmynsl. IIpeoOpazoBaHHe TPUTOHOMETPUUYECKUX
BBIPAKECHUM. PellleHre TPUroHOMETPUYECKUX YPaBHEHUM.

Pemenne cucreMm JIMHEWHBIX ypaBHEHUN. Marpuna CHCTEMbl JIMHEWHBIX YpPaBHEHUM.



Onpenenurens mMarpuipl 2 X 2, €ro reOMETPUYECKHIl CMBICI M CBOMICTBA; BBIYMCIEHHUE €O
3HA4YCHUS, IPUMEHECHUE ONPEIEINUTENS UIsl PEIICHUSI CUCTEMBI JIMHEWHBIX YpaBHEHUN. Pemienne
IIPUKJIAIHBIX 33[a4 C MOMOLIBIO CUCTEMBI JIMHEWHBIX ypaBHeHHU. VccnenoBanue mocTpoeHHON
MOJIEJIH C TOMOLIBI0 MAaTPHUIL U ONIPEACIUTEIICH.

ITocTpoeHne mMaTeMaTU4ECKUX MOJEJIEH PEAIbHOM CHUTyalud C IOMOIIBIO YPAaBHEHHU U
HepaBeHCTB. [[puMeHeHne ypaBHEHU U HEPABEHCTB K PELICHUIO MATEMATUYECKUX 3a1a4 U 3a/1a4
U3 PA3IUYHBIX 00J1aCTel HAYKU U peaibHOMN JKU3HU.

DOyHKUUM U rpaduKHu

Oynkuus, cnocodbl 3amaHusd (QyHkuuu. B3aumuo obpathble ¢yHkuuu. Kommosuius
¢ynkuunit. ['paduk pynkuuu. DnemeHTapHbIe Ipeodpa3zoBaHus TpapuKoB ()yHKIIHA.

OO6nactp onpeneneHus U MHOKECTBO 3HaueHuH ¢pyHkuuu. Hynu @ynkuun. Ipomexyrku
3HaKonocTossHcTBa. UETHble M Heu€TtHble QyHKuuu. [lepuogumueckue ¢yHkuuu. IIpomexyTku
MOHOTOHHOCTH (YHKIHMH. MaKkCUMyMbl 1 MUHHUMYMBI QyHKIuU. Hanbomnpiiee u HanMeHbIIee
3Ha4YeHUs (PYHKIIUU Ha TPOMEKYTKE.

Jlunelinas, KBagpaTHIHas U JpoOHO-THHEHHAS QYHKIHH. DIIEMEHTapHOE UCCIICIOBAHHE 1
MOCTPOCHUE UX IPaHUKOB.

CreneHHas (QyHKUHUS C HaTypaJbHBIM M LENbIM IOKa3arenaeM. E€ cBolicTBa U rpadux.
CpoiicTBa u rpaduk KOpHA n-of CTelneHW Kak (PyHKIMM OOpaTHOM CTENeHH ¢ HaTypajJbHBIM
[I0Ka3aTeJIeM.

[Toka3zarenbHas u norapudmuyeckas QyHKIUM, UX CBOMCcTBA U rpaduku. Mcnonab3oBaHue
rpadukoB QyHKUMH JUIs pelieHusl ypaBHeHU. TpuroHoMerprueckas OKpyKHOCTb, ONIpeiesieHuE
TPUTOHOMETPUUECKUX (PYHKIIMI YUCIOBOTO apryMeHTa.

@OYHKIMOHATbHbIE 3aBUCUMOCTH B pEalIbHBIX MpoLieccax U ABIEHUSX. [ papuku peaabHbIX
3aBUCUMOCTEN.

Havana maTeMaTH4eCKOro aHaIn3a

[TocnenoBarenbHOCTH, CIOCOOBI 331aHUS MTOCIEI0BaTEIbHOCTEH. MeTo MaTeMaTHYeCKOn
WHAYKIMA. MOHOTOHHBIE M OTIPaHUYEHHBIE IIOCIENOBATEIBHOCTU. CTOpHS BO3HMKHOBEHHS
MaTeMaTUYeCKOIo aHalln3a KaK aHajln3a OECKOHEUHO MaJIbIX.

Apudpmernueckass W reoMmerpuueckas —nporpeccud. beckoHeuHo  yObIBarorast
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOLIEH reoMeTpHUYECKON MpPOTPECCHH.
JIMHENHBIN M OKCHOHEHUUAIBbHBIM pocT. Yucno e. dopMyrna CIOXKHBIX IPOLIEHTOB.
Hcnonp30BaHne IPOrPECCUM [T PELIEHUs] peAlIbHBIX 3aJa4 IPUKJIAIHOTO XapaKTepa.

HenpepoiBHble QyHKIMHM W uX cBoicTBa. Touku paspeiBa. ACHMOTOTHI TpaduKOB
¢byuknuii. CBoiicTBa (yHKIUN HENpephIBHBIX Ha OTpe3ke. MerTosa MHTEpBAJIOB ISl pELICHHS
HepaBeHCTB. [IprMeHeHre CBOMCTB HeNpephIBHBIX (GYHKIIHM JJIsl pelIeHus 3a/1a4.

[TepBas u BTOpas nponsBoaHble GyHKIMU. OTnpeneneHne, reoMeTpUIeCKIi U (GU3NIeCKUui
CMBICJI IPOM3BOIHON. Y paBHEHUE KacaTelbHOH K rpaduky GpyHKIUH.

[TpousBonHbIe eMeHTapHbIX QyHKIMNA. [Ipor3BoIHAS CyMMBI, TPOU3BEICHHS, YACTHOTO
¥ KOMIO3UIINU QYHKIUH.

MHoxecTBa H JIOTHKA

MHOecTBO, Onepalii HaJl MHOKECTBAMU M X CBOMCTBA. [{narpammsl Dilsiepa — BeHHa.
IIpuMeHEeHnEe TEOpEeTUKO-MHOXKECTBEHHOIO amnmnapara il ONMCAaHMs pealbHBIX NPOLECCOB U
SBJICHUH, IIPU PEIIEHUM 3a]a4 U3 APYrUX y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MAaTeMAaTHYECKOIO  OOBEKTa,  CIEICTBHE,
JI0Ka3aTeNbCTBO, PABHOCWIBHBIE YPABHEHHUS.



11 xumace
ba3oBrlil ypoBeHb

Yucia ¥ BIYUCTICHHUA

HarypanbHsle u nensle yucna. [Ipu3Haku 1eIMMOCTH LIETIBIX YUCEL.

Crenens ¢ panuoHanbHbIM NOKa3aresneM. CBONCTBA CTEIICHH.

Jlorapudm uncna. JlecsiTHUHBIC H HATYPaJIbHbBIC JOTapU(MBL
YpaBHeHusI 1 HEPABeHCTBA

[IpeoOpa3oBanue BEIpAXKEHUH, COJIEPIKAIIUX JTOTAPUPMBI.

[IpeoOpa3oBanue BEIpAXKEHUH, COJEPKAIIUX CTETICHH C PAIIMOHATILHBIM ITOKa3aTeNIeM.

[Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

[TokasaTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHsI 1 HEPABEHCTBA.

CucreMbl NTUHEHHBIX ypaBHEHUMU. PellleHne NpUKIagHBIX 3alad C MOMOLIbI) CHCTEMBI
JMHENHBIX YpaBHEHUH.

CucreMpl ¥ COBOKYITHOCTH PallMOHAJIBHBIX YPaBHEHUI U HEPABEHCTB.

ITpuMeHeHne ypaBHEHM, CUCTEM U HEPABEHCTB K PEILIECHUI0 MATEMaTUYECKUX 3a7ad U
3a/1a4 U3 pa3IMYHbIX 00JIaCTEN HayKU U peabHON KU3HU.

DyHKIUUHN U rpadpuku

Oynkuus. [lepuoanyeckue ¢GyHkumu. [IpoMeXyTKM MOHOTOHHOCTH — (DYHKIIUH.
Makcumymbl 1 MUHUMYMbI (QyHKIMM. HaumOosbliee m HauMeHbllee 3HaueHUE (DYHKIUU Ha
IIPOMEXKYTKE.

Tpuronomerpuyeckue QyHKINH, UX CBONCTBA U IPaUKH.

[TokazarenbHas u norapupmMuyeckas QyHKIMH, UX CBOMCTBA U rpaQuKy.

Hcnonb3oBanue rpadukoB QyHKIMHA A1 pelieHUs] ypaBHEHUN U IMHEHHBIX CUCTEM.

Hcnonb3oBanue rpadukoB (QyHKIMHA Ui MCCIeI0BaHUS MPOLIECCOB U 3aBHCUMOCTEH,
KOTOpPbIE BO3HUKAIOT MU PEIIEHUH 3a/1a4 U3 APYruX y4eOHBIX MPEAMETOB U PealbHOM KU3HHU.
Havajia MaTeMaTH4Y€CKOro aHAIN3a

HenpepsiBHble pyHKIIMN. METOA HHTEPBAIOB /IS peIlIeHUs] HEPABEHCTB.

ITpouzBonnas GpyHkuu. ['eomerpudeckuit 1 GU3NIECKUNA CMBICI TPOU3BOIHOM.

[Tpou3BoHBIE AeMEHTapHBIX QPYHKINNA. DOPMYIIbl HAX0XKIECHUS TPOU3BOJHOW CYMMBI,
MIPOU3BEIECHUS U YaCTHOTO (PYHKLIUH.

[IpumeneHne npon3BOAHON K UCCIIEJOBaHUIO (DYHKIIMH HA MOHOTOHHOCTD U 3KCTPEMYMBI.
HaxoxneHre HauOombIero 1 HaMMEHBIIETo 3HaUeHUs (PYHKIIMH Ha OTpe3Ke.

ITpuMeHeHre TPOU3BOJHON AJI HaXOXKJIEHUS HAWJIy4dlIero pEIIeHHs B MPHUKIAIHBIX
3ajjauax, JJs ONpeesIeHHsl CKOPOCTH Ipoliecca, 3aJaHHOTo (pOpMyJIoi niaK rpaukoMm.

[TepBoobpaznas. Tabnuia nepBooOpas3HbIX.

WuTterpan, ero reomMmeTpuueckuil U ¢uU3M4ecKkuil cMbIci. Bbluncienue mHTerpaiga mo
¢dopmyne Heiotona—JIeiiOnumna.

Yray0iéHHblid ypoBeHb
Yucaa ¥ BLIYUCIEHUS

HaTypaanble U OCJIbIC 4YHCIia. HpI/IMeHeHI/Ie HpI/I3HaKOB ACIIMMOCTH HICJIBbIX 4YHUCECII,
HanOonpmmid oot nenutensd (manee — HOJl) m mHanmensiee obmee kpatHoe (nanee — HOK),



0CTaTKOB 10 MOAYJIO, alroput™Ma EBkimnaa i peleHus 3aad B LeIbIX Yuciax.

KomriekcHpie umcna.  AnreOpamdeckass M TpUTOHOMETpUUecKass (opmbl  3amucu
KOMILJIEKCHOTO YnciIa. ApupMeTHyecKre ornepannun ¢ KOMIUIEKCHBIMU YHCIIaMHU.

N3006paxkeHre KOMIUIEKCHBIX YKCel Ha KOOPAUHATHOM miockoctu. @opmyiia Myaspa.

KopHu Nn-oii creneHn U3 KOMIUIEKCHOTO yucia. [[puMeHeHne KOMIUIEKCHBIX YKCEIT JJIst
petieHus GU3NYECKUX U FEOMETPUUECKUX 3ajau.

YpaBHeHus1 M HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPABHEHUI U HEPABEHCTB. PABHOCHIIBHBIE CHCTEMBI U CUCTEMBI-
ciencTBusl. PaBHOCUIIbHBIE HEPABEHCTBA.

OT16op KOpHEH TPUTOHOMETPUYECKUX YPABHEHHUH C MOMOIIbIO TPUTOHOMETPHUUECKOM
OKPYXHOCTH. Pellienue TpuroHoMeTpu4ecKiux HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS TOKA3aTENbHbBIX U JIOTapUPMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIECHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE = METOABl  PELIEHUS CUCTEM U  COBOKYINHOCTEH  palHdOHaIbHBIX,
UPPALMOHATIBHBIX, TOKA3aTENbHBIX U JIOTapU(PMUUYECKUX YPaBHEHUH.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITAPaMETPAMHU.

[IpuMeHeHre ypaBHEHMI, CUCTEM M HEPABEHCTB K PEUICHUI0 MAaTEMaTHYECKUX 3ajad U
3aJa4 M3 Ppa3NUYHBIX OO0JacTell HayKd W pealbHOW >KU3HU, HUHTEPIpETAlHs MOTy4EeHHBIX
pe3yJIbTaToB.

DyHKIUUHN U rpapuKu

I'paduk xomnozunuu ¢pyHkiuil. ['eomerpuueckue oOpaspl ypaBHEHUN U HEPABEHCTB Ha
KOOPJAMHATHOM INIOCKOCTH.

Tpuronomerpuueckue QyHKIUHN, UX CBOWCTBA U IpauKu.

['paduueckue MeTOABl pelleHHs] ypaBHEHMH M HepaBeHCTB. ['paduueckue MeTo[bl
peleHus 3a1a4 ¢ IapaMeTpamH.

Hcnonb3zoBanue rpapukoB GYHKIHI I UCCIIEIOBAHUS MPOIECCOB M 3aBUCUMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIIEHUH 3a]1a4 U3 APYrUX y4eOHBIX MPEIMETOB U pealbHON KU3HH.
Hayana maTeMaTH4eCcKOro aHAJIM3a

[TpumMeHeHre NPON3BOAHOM K HCCieI0BaHNIO (YHKIIUH HAa MOHOTOHHOCTB U 3KCTPEMYMBI.
HaxosxneHne HanOoIb1Iero 1 HAMMEHbBILEr0 3HAYSeHUH HeTIPEPhIBHOM (PYHKIIMH Ha OTpE3KE.

[IpumeHeHre TPOM3BOAHOM JUISl HAXOXACHMS HAWIYUYLIETO PEIICHHUS B INPUKIAIHBIX
3ajadax, Ui OIpENEeNIEHUs] CKOPOCTH M YCKOPEHHUs Tpoliecca, 3aJaHHOTO (GOpMyJoN HiH
rpagukom.

[TepBooOpazHasi, OCHOBHOE CBOWMCTBO NepBooOpa3HbIX. IlepBooOpa3Hbie 3IE€MEHTapHBIX
byukuuii. [IpaBuna HaxoXA€HUS IEPBOOOPA3HBIX.

Nurerpan. ['eomerpryeckuil CMbICI UHTErpasa. Berauciienne onpeaeneHHoro nHTerpana
no popmyne Herotrona—JleitbHuma.

[IpumeHeHne HHTerpajna JUisi HAXOXACHUS IUIOMIaJed MIoCKUX ¢Guryp u o0beMoB
TEOMETPUYECKUX TEIL.

[Tpumeps! pemenuii auddepeHImaIbHbIX ypaBHeHHH. MaTeMaTnueckoe MOJIeTMPOBaHNE
peabHBIX MPOLIECCOB ¢ MOMOIBIO AU(PepeHInaNbHBIX YPAaBHEHUI.



TEMATHYECKOE IINIAHUPOBAHUE YYEBHOI'O KYPCA (IIO 'OJAM OBYYEHUS)

10 kaace
Ba3zoBblii ypoBeHb (68 yacon) YriayoaeHHblii ypoeHb (136 yacos)

Haspanue pazgena |OcHOBHOE coziepikaHue OcHoBHbIe BUABI AesTenbHocTH  |Ha3Banue pasnena OCHOBHOE COJiepKaHue OCHOBHBIE BU/IBI 1€ TETLHOCTH
(TeMbl) (41CI0 paszena (TeMbl) 00y4Jaromuxcst (Temsl) (4ncio 4acoB) [pa3zena (Tembl) 00yJaromumxcst
JacoB)
MHoxecTBa MHOKecTBO, Oniepayy Hajl HNcnoub30BaTh MHOXECTBO MHoecTBO, oniepaiiuy Haji  |[McnoJb30BaTh TEOPETUKO-
pAIMOHANBHBIX U |[MHOKECTBaMH. JlmarpaMMbl  [TEOPETUKO-MHOXXECTBEHHBII MEeHCTBUTEIHHBIX YMCEIl. MHOKECTBAMH M X CBOWCTBA. [MHO>KECTBEHHBIX armapar
MeiCTBUTENRHBIX  (Jitmepa—Benna. arrapar Jyisi ONUCaHus X0/1a MHOrO4JIeHBI. Jnarpamme! Diinepa — T OTIMCAHMS X014 PelIeHUs
YCEIL. PanmonanbpHbIE Unca. pELIEHUs] MAaTEMAaTUUECKUX PanuonanbHbie Benna. [Ipumenenue MaTEeMaTUYECKUX 3a/1a4,
PaHI/IOHaJ'H)HI)Ie O6I>IKHOB€HHI>IC " JCCATUYHBIC [3a/la4, a TAKIKE PCAJIbHBIX YPaBHCHUA U TCOPCTUKO-MHOKECTBECHHOI'O a TaK)XKC pCaJIbHBIX IPOLICCCOB
YpaBHEHUS U MpoOH, IPOIIEHTHI, [TPOIIECCOB U SIBIICHUM, TIPH HEpaBEHCTBA. amnmaparta Ui pelleHns 3a1ad. || SBJICHUI.
HEpaBEeHCTBA 0ECKOHEYHBIE IEPUOINIECKUE |[PEIISHIH 3329 U3 IPYTUX Cucrembl TUHEHHBIX  (PanmmoHanmbHBIC YKCTA. OnepupoBaTh NOHATUAMM:
(14 9) mpob6u. ApudmeTndeckne Y4IeOHBIX ITPEMETOB. ypaBHEHUI OOBIKHOBEHHBIE U JICCATHYHBIE [PallOHATFHOE YUCIIO,

oTIepaIvy C paloHalbHEIMA  |OTepHPOBATH MOHATUSAMM: (24 q) IpoOH, TIPOIICHTEHI, OeCcKOHEYHAsT IepUOIYeCcKast

YrcIaMu, MpeoOpa3oBaHus
YHCIIOBBIX BBIPAKCHHH.
[Ipumenenue nqpobeii u
[IPOLIEHTOB JIJISl PEIICHHS
[IPUKJIATHBIX 337249 U3
[pa3JIMYHBIX OTpaciieil 3HaHUH U
[p€AIbHOM KU3HHU.
/lelicTBUTEIbHBIE YUCIIA.
ParmoHainbHbIe U
VppalroHaIbHbIE YHCIIa.
ApudMeTHYECKHE OTIePAIIUH C
eVCTBUTEIBHBIMU YHCIIAMHU.
[TpuOnrkEHHBIE BBIYMCICHHS,
MpaBHJia OKPYTIICHNS,
MPUKHUIKA U OllEHKa pe3yIbTaTa
BBIYHCIICHUM.

ToxxaecTBa M TOKAECTBEHHBIE
npeoOpa3oBaHusl. YpaBHEHHE,
KOpPEHb YpaBHEHHUSL.
HepasenctBo, perenne
HepaBeHCcTBa. Meton
HTEPBAJIOB.

Perenue nensix u 1poOHO-
palMOHAIBHBIX YPaBHEHUH U
HEpaBEHCTB

paIoHaIbHOE YHCIIO,
el CTBUTEIIFHOES YHUCIIO,
OOBIKHOBEHHAS PO0D,
necaTudHas JpoOb, MPOIIEHTHI.
BbinoaHaTh apugMeTHIecKkue
OTIEpaLiK C PALMOHATBHBIMH 1
eCTBUTEIBHBIMI YHCIIAMU;
MPUOIIMKEHHBIE BBIYHCIICHHS,
MCIONB3YS IPABUIIA OKPYTIICHHSL.
Jles1aTh NPUKUIKY U OLIEHKY
pe3yJibTaTa BbIUYMCIEHUI.
OnepupoBaTh NOHATHSMM:
TOKJIECTBO, YPaBHEHHE,
HEPaBEHCTBO; LIENOE U
panoHaIbHOE ypaBHEHHE,
HEPaBEHCTBO.

BhInoJaHATH Npeodpa3oBaHus
LIEJIBIX U PALMOHAIIBHBIX
BBIPAKEHUI.

PemiaTe OCHOBHBIE THIIBI LIENBIX
MppaliOHaIbHBIX YPAaBHEHUH U
HEpPaBEHCTB

IIpuMeHATH palioHaIbHEIE
YpaBHEHUS U HEPABEHCTBA JJIs
pelIeHNs] MaTeMaTHYECKHX 33134
1 3a]1a4 U3 pa3IM4YHbIX o0acTei

OeCKOHEYHbIE IEPHOTUUECKHE
npo6u. [Tpumenenue apodeii u
[TPOLICHTOB JIJIsl PEIICHUS
MPUKJIATHBIX 337124,
JleiicTBUTENbHBIE YnCIa.
ParmonanbHble 1
MppaIMOHATHHBIC YUCIIA.
ApudmMeTHIeCcKHE OTIepaIuy C
NIeHCTBUTETHLHBIMH YHCIIAMH.
Mo1yJib IEHCTBUTEIBLHOTO
YMCIIa U €rO CBOMCTBA.
[TpuOnrkEHHBIC BRIYMCIICHHS,
MpaBujIa OKPYTJICHUS,
MPUKHUJIKA U OlICHKA
pe3yJibTaTa BhIUYMCIEHUI.
OCHOBHBIE METO/IbI PEIICHUS
[IETTBIX U IPOOHO-
paIOHANBHEIX YpaBHEHUHN U
HEepaBeHCTB. MHOTOUICHEI OT
OJHOU NepeMeHHOU. [lenenue
MHOTOYJICHA Ha MHOTOUJICH C
octatkoM. Teopema bey.
MHOTOYJICHHI C TIETTIMU
koadpurmentamu. Teopema
Buera.

PelieHre cuctem JIMHEHHBIX

POOB, IPOIICHTHI;
VppalyoHaIbHOE U

I CTBUTEIIHLHOE YHCJIO;
MO/TyJIb IENCTBUTEIILHOTO
4ICIia; UCTIONIb30BaTh 3TH
MTOHSTHS PU IPOBEACHUHN
pacCyXJE€HUN U JOKa3aTENbCTB,
MPUMEHSTH IPOOH U MPOLICHTHI
TS pEIIEHUS IPUKJIAIHBIX
3a/1a4 U3 pa3IMUHbIX OTpaciaei
3HAHWM U peasIbHOM XKU3HU.
Hcnoab3oBaTh
MpUOTMKEHHBIE BBIYUCIICHNS,
MpaBwJia OKPYTIICHNS,
[IPUKHUJIKY U OLICHKY
pe3yJibTaTa BIUYMCIEHUI.
IIpuMeHsATh pa3InyHbIe
METO/Ibl PELIEHUS
panoHAaIbHBIX U JPOOHO-
paloOHaNbHBIX YPAaBHEHUH; a
TaKk)k€ METOJ MHTEPBAJIOB JUIS
pEIICHUST HEPABEHCTB.
OnepupoBaTh NOHATHAMM:
MHOTOUJIEH OT OJJHOH
[EPEMEHHOM, €r0 KOPHH;
[IPUMEHSATD JICIICHHE




HAYK{ M peajbHOU )KU3HH

ypaBHeHUH. Martpuna
CHCTEMBI JINHEHHBIX
ypaBHeHu. OnpenenuTens
MaTpHULBL 2X2, ero
reOMETPUUYECKUI CMBICT U
CBOMCTBA; BRIYMCIICHHE €TO
3HAYEHMSI; IPUMEHEHNE
OTIpEAeTTUTENS IS peTeHHS
CHUCTEMBI IMHEWHBIX
ypaBHeHU. Penienue
MPUKIJIaTHBIX 3a]1a4 C
[MOMOIIbIO CHUCTEMBI IMHEWHBIX
YpaBHEHUI

MHOT'OUYJICHa Ha MHOTOUJICH C
OCTaTKOM, TeopeMy besy u
Teopemy Buera juist perienus
3a1a4.

OnepupoBaTrh NOHATUSIMU:
CHUCTEMa JTMHENUHBIX
ypaBHEHUI, MaTpuIIa,
ONpEIEIUTENb MATPULIBL.
HMcnonb30BaTh CBOMCTBA
onpeaeauTeNs 2 X 2 s
BBIYHCIICHUS €0 3HAUCHHUS,
PUMEHSTEH OIIPEACTUTENH JUISI
pELIEHUs] CHCTEMBI JIMHEHHBIX
YpaBHEHUI.

MopeMpoBaTh peajlbHbIE
CUTYAaLNU C IOMOIBIO
CHUCTEMBI JIMHEHHBIX
YpaBHEHUH, UCCIIEA0BATD
[MOCTPOEHHBIE MOJIEIH C
MOMOILBIO MATPULL U
ONpeJIETUTEIIEH,
WHTEPIIPETUPOBATH
[MOJIy4CHHBIN PE3yJIbTaT

DOyHKIUU U
rpaduku. CTeneHs ¢
[IEJBIM [TOKa3aTeIeM

(6 9)

DyHKIM, CIOCOObI 3a1aHUs
¢dbyakun. BzanMuo oOpaTHbie
¢dynkuun. 'paduk pyHKINN.
O0sacTh ONpeIeCHUS U
MHOX€ECTBO 3HAYCHUH
¢dbyaxnun. Hymn yskimm.
[IpomexyTku
3HAKOMOCTOSHCTBA. UETHBIE U
HeuéTHble pyHKUIuN CTeneHs ¢
[[EJIBIM TIOKA3aTeNIeM.
CrannapTHas Gpopma 3aricu
NeliCTBUTEIBHOTO YHCIIA.
Hcnonn3oBanue MOIXOIIEH
(hopMEI 3ammcu
NefCTBUTEIBHBIX YHCEIT UL
peleHus IPaKTUYECKUX 3a1ad
W [IPECTaBIICHUS JaHHBIX.
CrenenHast GyHKLUS C

HaTypaJIbHBIM U LCJIBIM

OnepupoBaTh NOHATUSMU:
(hyHKIHS, CIOCOOBI 3aJaHNs
(YHKIINY, B3aMMHO OOpaTHbIE
(hyHKIHH, 00JIaCTh ONPECICHUS
1 MHO>KECTBO 3HAUCHHI
dbyaKIIH, TpaduK GYHKITU,
YETHOCTh U HEYETHOCTh
(hyHKIMH, HYJIA (QYHKITUH,
[IPOMEKYTKH 3HAKOIIOCTOSHCTBA.
BbinoaHATH Npeodpa3oBaHus
CTEIIEHEH C LEJIBIM TIOKa3aTeNeM.
Vcrnionb30BaTh CTaHAAPTHYIO
(dhopMy 3anucu AeHCTBUTEIBHOTO
qrcIa.

®opMyJIMPOBaTh U
WLTIOCTPHPOBATH TPadHICCKH
CBOWCTBA CTENICHHOW (PYHKLIUH.
Bripaxats dpopmynamu

3aBUCUMOCTHU MEXKOY

DyHKIMU

v rpaduku. CreneHHas
(hyHKIUSA

C IIETIBIM TTOKa3aTesieM
(12 )

DyHKIMA, CII0COObI 3a1aHUS
¢ysakn. BzanmMuo oOpaTHbie
¢ynkmu. Kommosunms
¢ynkuuii. ['paduk pyHKINH.
DIIeMEHTapHbIE
npeoOpazoBanus rpadukos
¢dyukuuit. O01acTh
OTpeieIeHUs] 1 MHOXKECTBO
3HaueHui pyHkunu. Hymu
¢ysaxum. [IpomexyTkn
3HAKOIOCTOSIHCTBA. YETHBIE M
HeuETHBIE (DYHKIHU.
[lepuoanueckue GyHKIMH.
[IpomMeKyTKH MOHOTOHHOCTH
dbyaKIHA. MakCUMyMBI B
MHHUMYMBI (DyHKIIHH.
HauOonbiee 1 HauMeHbIIIEe
3HauYeHUe GYHKLIUH Ha
[IPOMEXKYTKE.

OnepupoBaTh NOHATUSIMH:
(hyHKIUS, CIOCOOBI 3a/JaHus
(hyHKIIMH; B3aHMHO 00paTHbBIE
(hyHKIINHY, KOMITO3UIIHS
hyHKIUH, TpaduK QYHKIUH,
00J1aCTh OTIPEICIICHAS U
MHO>KECTBO 3HAUECHUI
(hyHKIUY, HYJIA (QYHKITUH,
MPOMEXYTKH
3HAKOITOCTOSIHCTBA; JIMHEHHAs,
KBaJ[paTH4YHasi, IPOOHO-
NTUHEHAS ¥ CTeTIeHHAs
BBINOJHATH 3IeMEHTapHEIC
peoOpazoBaHus rpaKoB
(hyHKLIHH.

3HATH M yMeTh 10KAa3bIBATh
UETHOCTH WJIA HEYETHOCTD
(hyHKITUY, TEPUOAUIHOCTD

(hYHKIIUH, HAXOUTh




noka3areneM. E€ cBoiicTBa u
rpadux

BEITMUMHAMH.

HNcnoab3oBath HU(pPOBLIE
pecypcebl 1Jisl TOCTPOSHHUS
rpaduKoB PYHKIMN U U3yUCHHUS
X CBONCTB

JIuHeiHas, KBajpaTUYHAs U
poOHO-TMHEHAS (DYHKITHH.
DJIeMEHTapHOE UCCIEe0BAHUE
1 TOCTPOCHUE TPAPUKOB ITUX
(yHKIHIA.

CTereHb ¢ eTbIM
rnokasaresieM. bunoMm
HproToHa.

Crenennast QyHKITUS C
HATYPaJIbHBIM U IICJIBIM
noka3zarenem. E€ cBolicTBa

rpadux

IPOMEXYTKH MOHOTOHHOCTH
(yHKLINH, MAKCUMYMBI 1
MUHUMYMBI ()YHKIIWH,
HanOoJbIlIce 1 HANMEHbIIIEEe
3HaueHne (PyHKIUN Ha
[IPOMEXKYTKE.
DopMyIHPOBATH U
WIJIIOCTPUPOBATH
rpauuyecKu CBOMCTBA
JIMHENHOW, KBaIPATUYHOM,
IPOOHO-TUHEHHOHN U
CTETICHHOU (PyHKITHIA.
Boipakats popmynamu
3aBHCHMOCTH MEXIY
BEJIMUUHAMH.

3HaTh omnpeaeieHue U
CBOMCTBA CTEIIEHU C LIEJIBIM
MoKa3aTeJieM; MOIXOSILYI0
hopmy 3ammcu
EHCTBUTEIBHBIX YHCENT IS
pelIeHNs TPaKTHYECKUX 3a/1a4
W NIPEJICTABJICHHUS JaHHBIX

Apudpmernueckuii  |ApudmeTnuecKuii KopeHb DopMyJIMPOBATH, 3aNTUCHIBATDH |ApUPMETHIESCKUHA ApudmMeTHUECKI KOpEHb DopMyJIMPOBATD,
KOpEHb N—0i1 HAaTypaJbHOU CTEIICHH. B CUMBOJIMYecKOi opme u KOPEHb N-0M CTENIEHU. |[HATYPaJIbHOM CTEIIEHU U €10 [3aMUCHIBATH B
CTEIICHU. JleticTBusI ¢ apu()METHUECKUMH [MILTIOCTPHPOBATH nmpuMepamu VppanroHanbHbie CBOICTBA. CHUMBOJIMYeCKOi hopMe U
VppaunoHanbHble  [KOPHAMH N—OH CTENEHMU. CBOMCTBA KOPHS N-0if CTENIEHHU. |ypaBHEHUS [IpeoOpa3oBaHMs YHCIOBEIX  [MCIOJIb30BAaTh CBOMCTBA
YpaBHEHUS U PerieHre HppalioHAIBHEIX  |BBINOJIHATH npeoOpazoBanus (15 1) BbIPa)KEHUH, COAEpKAILUX KOPHSI N-0i1 CTENEHH IS
HepaBeHcTBa (18 1) |ypaBHEHUIA M HEPABEHCTB. MppallMOHATIBHBIX BBIPAKEHHH. CTETIeHH U KOPHHU. MpeoOpa3oBaHMs BEIPAKEHHI.
CBoiicTBa 1 rpaduK KOpHS PemiaTe OCHOBHBIE THIIBI WppanuoHanbHele ypaBHeHHs. |HaxoauTs pemeHus
n-oi cTEeNeHn MppalMOHAIBHBIX YPaBHEHUH H OcCHOBHBIE METO/IbI PEILICHUS [MPPALMOHANBHBIX YPaBHEHHM €
HEPaBEHCTB. MppallMOHAIBHBIX YPABHEHUH. [TOMOIIBIO PABHOCHUIIBHBIX
IIpuMeHATH 17151 pelIeHNs PaBHOCHIIBHBIE IEPEXOBI B [IEPEXOJI0B MITH OCYIIECTBIIAL
pa3IMYHBIX 33134 pEIIEHNN UPPALMOHAIBHBIX  [IPOBEPKY KOPHEM.
MppalliOHaIbHBIE YPABHEHHS H YpaBHEHHH. CTtpouth rpadpuk GpyHKIHA
HepaBeHCTBAa. CTPOUTH, YNTATh CBoiicTBa U rpadyK KOpHS N-  [KOpHSI N-O1 CTEIEeHU Kak
rpaduK KOPHS N-OW CTETCHH. 0if CTeTIeHN KaK (YyHKLINU oOpaTHOH st QyHKIMK
Hcnoab3oBaTh HH(ppoBLIE 00paTHOM CTENeH! C CTETNIEHH C HAaTyPaJIbHBIM
pecypcesl I HOCTPOSHUS HaTypaJbHBIM ITOKa3aTelIeM  [[IOKa3aTesleM
rpadukoB GyHKIMH 1 H3ydeHUS
X CBOHCTB
DopMyIIBl CrHyc, KOCHHYC U TaHT'€HC OnepupoBaTh NOHATHAMM: Tpuronomerpuueckue |CHHYC, KOCUHYC, TaHTeHC M |[/laBaTh onpeesieHUsl CUHYCa,

TPUTOHOMCTPHUU.

YK CJIOBOI'O aprymMCcHTa.

CHUHYC, KOCUHYC U TaHI'CHC

BLIPAXKCHUA U

KOTAHI'CHC YHCJIOBOT'O

KOCHHYCA, TAHTCHCA U




TpuroHomeTprueck |ApKCHUHYC, apKKOCHHYC 1 [IPOM3BOJIBHOTO YIJIA. YpaBHEHHUS apryMeHTa. ApKCHHYC, KOTaHT€HCa YHCIIOBOTO
Ve YpaBHEHHUS ApPKTaHI€HC YUCIOBOTO HUcnonp3oBaTh 3aMuch (22 9) ApPKKOCHHYC 1 apKTaHT€HC aApryMeHTa; a TaKkKe
(22 ) apryMeHTa. [IPOM3BOJIBHOTO YIJIa Uepe3 1CIIOBOIO apryMEHTa. apKCHHYCa, apKKOCUHYCa U
TpuroHoMeTpuueckas 00paTHbIE TPUTOHOMETPUIECKHE Tpuronomerpuyeckas ApKTaHTeHCa YHCIIA.
OKpPY>KHOCTb, OTIpE/IeTICHHE byHKIHH. OKpYKHOCTB, onpezieienne  ([IpuMeHsATH OCHOBHBIE
TPUTOHOMETPHUYECKUX Bb1noaHATh Tpeodpa3zoBaHust TPUTOHOMETPUIECKUX TPUTOHOMETPUUECKHUE
(hyHKITHI YHCIIOBOTO TPUTOHOMETPHUICCKIX (hYHKITHI 9ICITOBOTO hopmytel 1ist mpeoOpa3oBaHus
aprymenTa. OCHOBHBIE BBIPAKEHUI. aprymenTa. OCHOBHbBIE TPUTOHOMETPHUECKUX
TPUTOHOMETPHUYECKHE PemiaTb OCHOBHBIE THUIIBI TPUTOHOMETPUIECKUE BBIPAKEHHIA.
dbopmymel. [IpeoOpazoBanue  [TPUTOHOMETPHIECKHUX ¢dopmymsL. [IpeoOpazoBanne  |[IpumMeHsTH HOPMYITBI
TPUTOHOMETPUIECKUX YpaBHEHHI TPUTOHOMETPUYECKUX TPUTOHOMETPHUH IS peILICHUS
BbIpa>keHU. Perienne BbIpaKeHU. Pelienne OCHOBHBIX TUIIOB
TPUTOHOMETPHUYECKUX TPUTOHOMETPUIECKUX TPUTOHOMETPHUECKUX
YpaBHEHUI YpaBHEHUI ypaBHEHHI
[TokazarenbHast Crenens ¢ panyoHaIBHBIM DopMyJIMPOBATH
(byHKIHSA. [10Ka3aTeJIeM U €€ CBOMCTBA.  |ONPEJCICHHUE CTEIIEHU C
ITokazarenbHbIE [Toka3zarenbHas GyHKIUS, €€  [pallMOHATBHBIM TIOKA3aTeNeM.
YpaBHEHHUS CBOIicTBa U TpaduK. BrInoJHATH TpeoOpa3oBaHus
(10 9) Vcnions3oBanue rpaduka YHCIIOBBIX BBIPAKEHUH,
(GYHKIUY TS pEeHICHUsI COJIEpIKaIlMX CTETIEHH C
YpaBHEHHH. PpalMOHATIBHBIM ITOKa3aTEJIEM.
[lokxazarenbHble ypaBHeHUs. |Mcmouab3oBaTh Hu(pPOBBIE
(OCHOBHBIE METO/IBI PEILIEHHS  |pecyPChI IS TIOCTPOSHUS
MOKa3aTeNbHBIX YPaBHEHHH  [FpaduKa moKa3aTelbHOM
(yHKUNHU 1 U3ydeHus eé
cBolicTB. HaxoauTs penieHus
[10Ka3aTeJIbHbIX YPaBHEHUI.
Jlorapudmuueckas Jlorapudm uncna. Cotictea |[laBaTh onpenejieHue
(byHKIHS. norapudma. JlecsiTHuHbIe M [TOorapugma uucha;
Jlorapupmudeckue HaTypabHbIC JIOTapU(MBIL. IECATUYHOTO M HATYpPaJIbHOTO

ypaBHeHus (18 1)

[IpeoOpa3oBaHue BEIpasKeHHH,
coJiepKalIuX JIOrapuPMBbIL.
Jlorapudmudeckast GyHKIuS,
e€ cBoiicTBa u rpaduk.
Vcnionb3oBanue rpaduxa
(GYHKUIMY IS PELICHUs
YpaBHEHHUH.
Jlorapudmrraeckre
ypaBHeHus1. OCHOBHBIE
METO/IbI PEILICHUS
norapupMIIECKuX

ypaBHeHUH. PaBHOCHUITbHBIE

norapudma.

M cnoJsib30BaTh CBOICTBA
norapugmoB JuIst
npeoOpa3oBaHUs
norapuQMUIECKHX
BhIpaxkeHH. CTPOUTH TpaduK
nmorapuMUIeCKoN QyHKITHH
KakK 00paTHOH K IMOKa3aTeIbHOM
1 MCIIONB30BaTh CBOMCTBA
nmorapuMUIeCKoN QyHKITHH
TUTSL peIIeHUs 331a.

Haxoautsp perieHus




MEePEXO0/Ibl B PEIICHUH
nmorapuMUIECKUX YpaBHEHUH

norapu(MUYIeCKIX ypaBHEHUI
C TIOMOIIIBIO0 PABHOCHITBHBIX
[IePEX0/I0B MIIN OCYIIECTBIISSA
MPOBEPKY KOPHEN

TlocnenoBaTenbHOCT

W ¥ IPOTPECCHH
(5 1)

IlocnenoBarenbHOCTH,
CIIOCOOBI 3a1aHuUs
[10CJIC0BAaTEIBHOCTEH.
MOHOTOHHBIE
TOCJIeIOBATEFHOCTH.
ApudmMerndeckas u
reoMeTpHrUecKast IPOrPECCHU.
beckoHnewyno yObIBaromas
reoMeTpHYecKas IpOTPeCCHsl.
Cymma 6eCKOHEUHO
YOBIBAIOIIEl TeOMETPUIECKOI
[IPOTPECCHH.

DopmyJia CI0KHBIX
npoueHToB. Mcnonb3oBaHue
[TPOTPECCHU JTSI PEIISHUS
[PCAIBHBIX 3a1a4 IPUKJIIaJHOTO
xapakTepa

OnepupoBaTh NOHATUAMH:
[0CJIEeI0BATENLHOCTD,
apudmeTHdecKas u
reoMeTpuyecKas IpOrpeccum;
OEeCKOHEYHO yOBIBarOIIAs
reoMeTpuyecKas Iporpeccus,
cyMMa OECKOHEYHO yObIBarOIIEH
FEOMETPUYECKON POrPECCUM.
3apaBaTh 110ciI€0BaTENILHOCTH
Pa3IMYHBIMU CIIOCOOaMHU.
[IpuMeHsiTH GOPMYITY CIOKHBIX
[IPOLICHTOB AJIS1 pEICHUS 33134
13 peasibHOM MPaKTHKH (C
HCIIOJIb30BAHUEM KAJIBKYJISTOPA).
Mcnonbs30BaTh CBOMCTBA
[10CJIeI0BAaTEIbHOCTENH U
[IPOrPECCU AJIs pELICHUS
peanbHbIX 3aJa4 IPUKIaTHOTO
xapakrepa

[locmeqoBaTeIbHOCTH
u riporpeccuu (10 1)

[locnemoBatenbHOCTH,
CIIOCOOBI 3a1aHUS
rociieI0BaTeNbHOCTER. Meton
MaTeMaTHYeCKOW MHAYKLIUH.
MOHOTOHHBIE U
OrpaHUYICHHbIC
[0CJIeI0BAaTEILHOCTH.
Vcropus anann3a OECKOHEYHO
MaJIbIX.

ApudmeTraeckas u
reoMeTpuyecKas Iporpeccuu.
BeckoHeyHO yObIBaroIas
reoMeTpHuyecKas Iporpeccusi.
Cymma 6eCKOHEYHO
yOBIBAIOIIEH reOMETPHUIECKOM
nporpeccun. JIMHEHHBIN U
SKCIIOHEHLIUAJIBHBIA POCT.
Hucio e.

dopMmyna CI0KHBIX
poLeHTOB. Vcrionb3oBanue
[POTPECCHH JISI PEILIEHUS
peabHbIX 3a7a4 IPUKIaJHOTO
Xapakrepa

OnepupoBaThb NOHATUSIMU:
[MOCJIeIOBATEIBHOCTD, CITOCOOBI
3aTaHMS
OCIEI0BATEIILHOCTEN;
MOHOTOHHBIE U OTpaHUYEHHBIE
[OCJIe10BATEILHOCTH;
HCCIeI0BaTh
[MOCIIeI0BaTeIbHOCTH Ha
MOHOTOHHOCTH U
OIr'PaHNMYCHHOCTD.

IloryyaTh pecTaBIeHUE 00
OCHOBHBIX HJESX aHaIu3a
OCCKOHEYHO MaJbIX.

JlaBaTh onpeneJieHue
apudmeTndeckor u
FEOMETPUUYECKOMN MIPOrPECCUH.
Jloka3pIBaTh CBOMCTBA
apudmeTndeckor u
TEOMETPUUIECKOM TPOTPECCUH,
HaXOAUTb CYMMY YJICHOB
MPOTPECCHH, a TAKKE CYMMY
YJICHOB O€CKOHEYHO
yOBIBAIOIICH Mr€OMETPUUECKOM
MIPOTPECCHM.

U cnosb30BaTh Iporpeccuu
IUIs1 pelleHus 3a1a4y
MPUKIAAHOTO XapaKTepa.
IpumeHATH GOpPMYITY
CJI0KHBIX MIPOLICHTOB IS
peneHus 3a/1a4 U3 peajbHOU
MPAKTUKU

HenpepniBHbIE

byHKIHH.
[TpousBonuas (20 u)

HenpepriBHBIE QYHKIINN U UX
cBoiicTBa. Touka pa3priBa.
ACUMIITOTHI TPaHKOB
¢dyukiuin. CBokicTBa QYHKIHII
HEINPEepPBIBHBIX Ha OTPE3KE.
MeTo1 UHTEPBaJIOB JJIsI
pelIeHns HepaBEeHCTB.

OnepupoBaTh NOHATHSIMU:
(hyHKIHS HETTpephIBHAS HA
0Tpe3Ke, TOYKA pa3phbiBa
(hYHKIIMH, aCUMIITOTa IpaduKa
dyuakiun. [IpuMeHAaTH
CBOWCTBA HEMPEPHIBHBIX
(YHKIUH TS pEIICHUs 3a/1a4.




[IpumeHeHne CBONCTB
HEeNpepbIBHBIX QYHKLIUHT IS
pelieHns 3ajau.

IIepBas u BTOpas
[MPOM3BOIHBIE (VYHKITHH.
OmnpeneneHue,
TEOMETPUYECKUN U
(hU3UIECKUI CMBICTT
MPOM3BOAHON. YpaBHEHUE
KacaTeJIbHOH K TpaduKy
¢dynkuuu. [IponsBoaHbIe
DIIEMEHTApHBIX (DYHKUIUH.
IIpou3BoaHast CyMMBI,
[POU3BECHHS, YACTHOTO U
KOMITO3UIINH (DYHKITHI

OnepupoBaTh NOHATUSIMU:
repBasi U BTOpasi MPOU3BOJAHbBIE
(yHKITMH; TOHUMATh
(buznuecKkuil u
reOMETPUUYECKUI CMBICI
MPOU3BOIHOM; 3aITUCHIBATD
ypaBHEHHUE KacaTeIbHOM.
BbI4ucJsiTh IPOU3BOIHBIE
CYMMBI, IPOU3BEICHUS,
YaCTHOTO U CIIOKHOHN (DYHKIIUH.
M3yyaTh NpOU3BOJHBIE
DIIEMEHTapHBIX (YHKIIHHA.
Hcnonb3oBath
FCOMETPUYECKUN U
(bm3nIecKuii CMBICT
[MPOU3BOIHON JJI PELICHUS
3a1a4

CBOMCTBA MOKa3aTEILHOMI
(byakiun. Pemath 0oCHOBHBIC
THUIIBI [IOKA3aTEIbHBIX

YpaBHEHUI U HEPABEHCTB.

IToBTOpEHUE, OCHOBHBIE MOHATHUSA Kypca [IpumeHsTh ocHOBHBIE MOHATUA [[loBTOpEeHuE, OCHOBHBIE IOHATHS Kypca [IpuMEHSATHh OCHOBHBIEC IOHATHS
00o00IIeHNE, anreOphl U Hava Kypca anreOpsl 1 Hada 00001IeHNE, anreOphl U Haval Kypca anreOpsl 1 Hadal
cUcTeMaTH3alMsg  [MaTeMaThueckoro aHanuza 10 |[MaTemMaTHueckoro aHajau3a IJisl  |[CUCTEMAaTH3aLus MaTeMaTHYeCKOro MaTEeMaTHYECKOTI0 aHaIN3a IS
3HaHu# (3 1) Kiacca, 0000IIeHne u pelieHus 3a7a4d U3 peaabHOI 3HAHUH ananm3a 10 kiacca, pelIeHus 3aja4d U3 peaabHOM
crcTeMaTH3alisl 3HAHUH PKH3HH (59) 0000IIIeHIE ¥ CUCTEMATH3AIHS PKIU3HH U IPYTUX MIKOJIBHBIX
W IPyTUX MKOJBHBIX JUCIHHATUINH 3HAHHH MpeIMETOB
11 kaacc
Basogsrii ypoens (102 gacon) VrayoneHnsiit yposess (136 yacon)
Haspanue pa3znena |OcHOBHOE coziepikaHue OcHOBHBIE BUJIBI JiesiTeNnbHOCTH  |Ha3BaHue pazziena OCHOBHOE COJIepKaHue OCHOBHBIE BUJIBI IEATETTLHOCTH
(Tembl) (KOJTMYECTBO [pa3zesna (TEMBI) o0yJaromuxcs (Templ) (KOIHYECTBO paznesna (TeMbl) 0OyJarommxcs
YacoB) JacoB)
CrereHs ¢ CTerneHb ¢ paloOHATEHBIM DopmMyJIMPOBATH, 3aNIUCHIBATH
paloHaIbHBIM nokazareneM. CBoWCTBa B CIMBOJIMYECKOU (popMe U
MOKa3aTeseM. CTETICHU. WJLTIOCTPUPOBATH IPUMEPAMHU
[loxasarenbHas [IpeoOpa3oBaHue BEIpasKeHUH, |[CBOICTBA CTETICHU.
(yHKIHS. coziepKallMX pauuoHaibHble  (IIpMMEHATH CBOMCTBA CTENEHU
[TokazaTenbHbIe cterieHu. [lokazarenpHbIe U151 IpeoOpa3oBaHus
YpaBHEHHS U YpaBHEHUS U HEPABCHCTBA. BBIPAKCHUI.
HEpaBEHCTBA [TokasarenbHas QyHkius, e€  ([@opMyJHMpoBaTh U
(12 ) CBOICTBa U rpaduK WLTIOCTPUPOBATH rpadUUCCKH




HNcnoab3oBath HU(pPOBLIE
pecypcbl I TOCTPOEHUS
rpaduKoB QyHKIHUN U U3yUSHHS
X CBOWCTB

Jlorapupmudeckas |[Jlorapudm uncna. lecstuunsie [(PopMyaupoBaTh, 3anMCcHIBATh ppannoHaibHbLE, OcHoBHBIE MeTO/IbI perieHus |IIpuMeHsATH cBOiCTBa
hyHKIHAL 1 HaTypajbHbIC JOTapU(PMBL. B CHMBOJIMYECKOU popMe [10Ka3aTeIbHbIE U [MOKAa3aTEeNIbHBIX U MMOKa3aTeIbHON U
Jlorapupmudeckue ([IpeoOpazoBaHue BEIpaKEHUH, |[MIJIOCTPHPOBATH IPUMEpaMu  [orapudMuyecKre norapu)MIUYECKUX norapugMUIecKoil QyHKIHIA K
YpaBHEHUS U coJepKaIlInX JTOTapU(MBI. CBOHCTBa Jiorapudma. HEpaBEHCTBA HEpaBEHCTB. pEIICHNUIO TOKa3aTeIbHbBIX U
HEpaBEHCTBA Jlorapudpmudeckue ypaBHeHus |BuImoyHsATH npeodpazoBanus  |(24 u) OCHOBHBIC METOABI PELICHUS [TOrapuPMHUIECKUX HEPABEHCTB.
(12 ) 11 HEpaBEHCTBA. BBIpKEHHUM, COZlep KaIInX NppaLOHATbHBIX O00cHOBATH PaBHOCWIBHOCTh
Jlorapudmuueckas GyHKIMs, [TOrapuQMBbL. HEpaBEHCTB. [IePEXO0/I0B.
e€ cBolicTBa U rpaduk DopMyJTUPOBATH U ['padryeckue MeTObI PemaTs uppaiirioHaJIbHbIE U
WLTIOCTPUPOBATH rpadUuecKu peleHHS NPPAIMOHANIBHBIX, |[KOMOWHHUPOBAaHHEIC
CBOWCTBA JIOTapH()hMUUECKOM [OKa3aTeNbHBIX U HEPaBEHCTBA, C IOMOLIBIO
¢yHkunu. Pemiath OCHOBHBIE norapupMUIECKUX PaBHOCHJIbHBIX IIEPEXOI0B.
THUITBI JIOTapUPMUIECKUX YpaBHEHUH 1 HEPABCHCTB Hcnoab3oBaTh rpaguyeckue
YpaBHEHUH U HEPABEHCTB. METOBI ¥ CBOIMCTBA BXOSIIUX B
Hcnonb3oBaTh HuppoBbIE ypaBHEHUE UM HEPABEHCTBO
pecypchbl Ui TOCTPOEHUS (yHKIWH U151 peleHns 3a/1a91
rpaduKoB GYHKIUHN U U3yUEHUS
X CBOMCTB.
3HAKOMMTBCSA C UCTOpUEH
Pa3BUTHUS MAaTEMaTHKH
TpuroHomerpudeck [T pUTOHOMETPUYECKHUE OnepupoBaTh NOHATHEM ['paduku 'TpUrOHOMETPUYECKHE HUcnonb3oBath nudposbie
ve QyHKIMY ¥ UX  |[(pYHKIMH, UX CBOHCTBA H repruouaecKkas QyHKIHs. TPUTOHOMETPHYECKUX  |(pyHKIHMHU, X CBOIMCTBA H pecypcesl JUIs TOCTPOSHUS
rpaduku. rpaduku. CTpouTs, aHAIU3NPOBATD, (byHKIMH. rpaduku. rpaMKOB TPUTOHOMETPUUYECKUX
Tpuronomerpuueck ([Ipumepsr cpaBHMBATh rpaduku Tpuronomerpuueckue  |OTOOp KOpHEH (YHKLIUH 1 U3yYCHHS UX
1€ HEPABEHCTBA TPUTOHOMETPUIECKUX TPUTOHOMETPUUECKUX (DYHKIIMH. [HEpaBEHCTBA TPUTOHOMETPUYECKUX CBOWCTB.
(9 q) HEpPaBEHCTB DopMyTUPOBATH H (14 ) YPaBHEHUH C OMOIIIbIO PemiaTsb TpuroHoMeTpUYECKHE
WLTIOCTPUPOBATH rpaduuecKu TPUTOHOMETPHUYECKON YpaBHEHUS U OCYIIECTBIATH
CBOMCTBA TPUTOHOMETPUIECKHX OKPY>KHOCTH. 0TOOP KOPHEH C MOMOIIBIO
(hyHKIHI. Pemenue TPUTOHOMETPUUECKOM
PemaTh npocreiiive TPUTOHOMETPUYECKUX OKPYKHOCTH.
TPUTOHOMETPHUECKHE HEpaBEHCTB I[pumMeHsaTH GopMyIIBI
HEPaBEHCTBA. TPUTOHOMETPUU JUIS PEIICHUS

Hcnosb30BaTh Tpad UKy Uit
peIlIeHNs] TPUTOHOMETPUIECKUX
HEPaBEHCTB.

Hcnons3oBaTh Hu(ppoBbIE
pecypehl 11 IOCTPOCHUS
rpaduKoB GYHKINI U H3ydeHHS

X CBOICTB

OCHOBHBIX THUIIOB
TPUTOHOMETPHUCSCKUX
HEPaBEHCTB.
HUcnoJsib3oBaTh HudpoBbIe
pecypChI JIIs IOCTPOCHUS H
HCCIIeI0BaHUS TPadUKOB

(hyHKIMH




KoMmmniekcHbIe unciia
(10 u)

KommuiekcHble yncna.
AnreOpanyeckas U
TPUTOHOMETpUIECKasi OPMBI
3aMmrcy KOMIUIEKCHOTO YHCIA.
AprdmeTraeckue onepanuu
C KOMIUIEKCHBIMH YHCTIaMH.
M300pakeHre KOMIUIEKCHBIX
yrcesl Ha KOOPAUHATHOM
r1ockocTH. Popmyna
Myaspa. Kopau n-oit
CTETIeHH U3 KOMILIEKCHOTO
qrca.

[IprMeHeHne KOMIUIEKCHBIX
YICEI ITISl PEIICHUS
(u3nyecKux u
reoMeTpUYEeCKUX 3a/1a4

OnepupoBaTh NOHATHAMM:
KOMIUIEKCHOE YUCIIO U
MHO>KECTBO KOMITJIEKCHBIX
yHCcen.

IIpencTaBisiTh KOMIUIEKCHBIE
YHCIIa B alTeOpandecKoi u
TPUTOHOMETPUIECKOMH opme.
BbinoaHATh apuMeTHuecKue
orepanuy ¢ HUMH.
MN300paxaTh KOMIUIEKCHBIE
Urcia Ha KOOPJAUHATHON
[LJIOCKOCTH.

IMpumensaTs Gopmyny Myaspa u
[10JIy4aTh MPEACTABICHUE O
KOpHSX N-0H CTENEHU U3
KOMIIJIEKCHOTO YHCJIA.
3HAKOMHUTBCS C IPUMEpaMu
MIPUMEHEHUS KOMIUIEKCHBIX
YHCENl IS pELIeHUs
reOMETPUUECKIX U PU3HUECKHX
3a1a4




IIponsBonHast. HenpepeiBHble QyHKIMN. OnepupoBaTh NOHATUSIMU: VicciienoBanue [Tpumenenune npon3BoaHON K [CTPOUTD rpaduKk KOMIOZUIINN
I [pumeHeHue MeTo1 UHTEpBAJIOB JIJIs HernpepbIBHAS (DyHKITHS,; (hyHKIMI VcCIIeIOBaHNI0 GYHKIMI Ha |(DYHKIMI ¢ TOMOTIBIO
[IPOM3BOIHOM pelIeHNs] HEpPaBEHCTB. Mpou3BOHAS (DYHKIINH. C TIOMOIIBIO MOHOTOHHOCTb U 3JIEMEHTapHOT0 UCCIIEA0BAaHUS U
(24 4) [IpousBoaHas GpyHKIHM. Hcnonb30BaTh reOMETpUYECKUH|TPOU3BOAHOM bKcTpeMyMbl. Haxoxxaenne |CBOMCTB KOMIIO3UIIUU.
["eomeTpudecKuii U 1 (QU3UICCKUN CMBICTT (22 a) HanOOJIBIIETO U CTpouTb TCOMETPHUCCKHEC
(bu3nUecKuil CMbICT [IPOM3BOJHOM JUISI PELICHUS HaMMEHBILIEr0 3HAYCHUS 00pa3bl ypaBHEHUH U
[IPOM3BOHOM. 3a1a4. HETPEPHIBHOM QyHKIIMM HA  [HEPaBEHCTB HA KOOPIUHATHON
[IpousBoansle 3nemMeHTapHbXx [HaxoamTh npousBoaHbIe OTpe3Ke. [IOCKOCTH.
¢dbyuaxmmii. [IponzBognas PIIEMEHTAPHBIX QYHKITUH, [IpumeHeHue npousBoaHol  [Mcmoab30BaTh IPOU3BOIHYIO
CYMMBI, IPOU3BEICHUS, BBIYHCIISTH IPOU3BOIHBIC TSI HAXOXKACHUS U151 MiccliefoBaHus (DYHKIIMU Ha
YaCcTHOTO (PYHKIIHH. CYMMBI, TPOU3BEICHUS, HAWTY4IIEeTo pelieHns B MOHOTOHHOCTb U 3KCTPEMYMBI;
[IpruMeHeHne MPOU3BOIHON K [4ACTHOTO (PYHKIIHH. MPUKIAIHBIX 3a/1a9aX, 711 [HAXOAWUTH HauOoJbIee U
nccreoBannio GyHkiuii Ha  [McmoJib30BaTh MPOU3BOIHYIO OTpeeNIeHs] CKOPOCTH U HarMEHbIIee 3HaUYCHHS (PYHKIIUU
MOHOTOHHOCTB U OKCTPEMYMBEI. |IUI HCCIIEA0BaHUS (PYHKIMHU Ha YCKOpEeHUs mpoliecca, HEIpPEepBIBHOI Ha OTpe3Ke;
Haxoxnenne MOHOTOHHOCTbB U 3KCTPEMYMBEI, 3aaHHOrO (GOpMyNOi M |CTPOUTH Tpadukn HYHKIHI Ha
HaNOOJIBIIETO ¥ HAUMEHBIIETO [IPUMEHSTH PE3yJIbTaThI rpaduKoM OCHOBaHUH MPOBEIEHHOTO
3Ha4YeHUs PYHKIUHN Ha OTPE3KE. [MCCIICAOBAHUS K IOCTPOCHHIO Kommozunus ¢GyHKIui. HCCJIEIOBaHMS.
[TprMeHeHne TPOU3BOIHOM JIst FPadhHKOB. ["eomeTpuyeckue 00pa3sl M cnoJib30BaTh POU3BOJHYIO
HaXOKACHUS HAWITYUIIErO IIpuMeHsSI Th TPOU3BOAHYIO IS YpaBHEHUH U HEPABEHCTB HA  |JUIsI HAXOXKACHUS HAWITYUIIEr 0
[PCIICHUA B IPUKJIIaJIHBIX HaXO0XXACHUSA HAWJTY4YIICTO KOOpJII/IHaTHOﬁ IIJIOCKOCTH. PCIICHUA B IPUKJIAIHBIX, B TOM
3a/1avyax, Ui OTPeIeIICHIIS pelIeHns B IPUKIIaJHbIX, B TOM YHCIIe COLMANbHO-
CKOPOCTH IpoLecca, 331aHHOTO [HHCIIe PKOHOMHMYECKHX, 3a/1a4ax, s
(dbopmynoit nnu rpadukom COLIMATbHO-9KOHOMUYECKHX, OTIpeIeJICHHSI CKOPOCTH U
3a1ayax. 3HAKOMHUTHCS C YCKOpEHUs TpoIiecca, 3aJJaHHOTO
HCTOpUEH pa3BUTHSA (hopmyIoit M rpaguKoMm.
MaTeMaTHYECKOI'0 aHaIN3a IlosyuyaTs npeacrapieHue o
[IPUMEHEHUH TIPOU3BOHOM B
Pa3IMYHBIX OTPACIAX 3HAHUHI
WuTerpan u ero [lepBooOpaznas. Tabnuua OnepupoBaTb NOHSITUSIMU: [lepBooOpazHas u [lepBooOpa3Hasi, o0cHOBHOE  |(OmepupoOBATH MOHATHSIMH:
[IPUMEHEHUS [epBOOOPA3HBIX. epBooOpa3Hasi, HHTerpai. MHTErpa CBOWCTBO MEPBOOOPA3HBIX.  [IEpPBOOOpa3Has U ONpeAeIEHHBIN
(9 9) WuTerpain, reomerpuuecknid 1 [HaxoauTs nepBoobpa3Hbie (12 4) [lepBOOOpa3zHbIe uHTerpan. Haxoaurte

(bm3nUecKuii CMBICI HHTETpaa.
Brruucnenue uHTErpaa mno
¢dhopmyne HproTona—
JleiiOanIIa

PIIeMEHTapHBIX (YHKITHIA;
BBIYUCIISITH HHTETPAI 1O
dhopmyne Hetorona—Jleitoamia.
3HAKOMMTBHCA ¢ HCTOpHeit
Pa3BUTHS MaTEMaTUIECKOTO
aHaIM3a

DIIeMEHTapHBIX (QYHKIHUHA.
[IpaBuna HaXOXKIEHUS
MepPBOOOPA3HBIX.

WHurerpain. I'eomeTpudeckuii
CMBICII MHTETpaa.
Brruncnenue onpenenéHHOro
WHTerpasia o Gopmyiie
Hrrorona — JleitOuuia.
[IpruMeHeHune nHTEeTpaa s
HaxO0KJICHUS IIomaneu
I0CKUX Uryp u 00bEMOB

[epBOOOPa3HbIC IIEMEHTAPHBIX
(YHKIUH U BEIYUCISITE HHTETPAT
no ¢popmyne Herorona —
JletiOHuIIa.

HaxoauTh MI0IIa 1 MIoCKUX
¢uryp 1 00BEMBI TEI C
[MOMOIIBIO OIPENIETIEHHOTO
MHTErpasa.

3HAKOMHTBCS C MATEMAaTHYECKUM
MOJICITUPOBAHUEM HA MPUMEPE
b depeHInaNbHBIX YPaBHECHHA.




FCOMETPUYECKUX TEIL.
[Ipumepsl perieHui
mddepeHmanbsHbIX
ypaBHEHHI. MaTeMaTuieckoe
MOJEJINPOBAHUE PEaTbHBIX
[IPOLIECCOB C MMOMOILBIO

Ho.nyanb npeacraBjaeHue O
SHAYCHHUHN BBCIACHUA ITOHATHA
HWHTCrpaJjia B pa3BUTHU
MAaTCMaTHKH

mrdhepeHTHaTHEHBIX
YpaBHEHUI
CucteMsl CucTeMbl TUHEHHBIX OnepupoBarb NOHATUSIMU: CucteMsl Cucrema 1 COBOKYITHOCTb OnepupoBaTh NOHATUSIMU:
ypaBHeHu# (124)  |ypaBHEHHIA. CHUCTEMa IMHEWHBIX YPaBHEHUI H |pallilOHATIBHBIX, ypaBHEHUII. CHUCTEMa U COBOKYITHOCTh
Pemenne npukinagHelX 3a1ad €€ peLIcHHE. MppanoOHaIbHBIX PaBHOCUIIBHBIE CUCTEMBI M [ypaBHEHHH U HEPABEHCTB;
C TIOMOILBIO CUCTEMBI Hcnoab3oBaTh CUCTEMY [MOKa3aTEeNbHBIX U CHCTEMBI-CIIEICTBHSL. pEIIEHNE CUCTEMBI WIIH
JIMHENHBIX YPaBHEHUM. JINHEWHBIX YPABHEHUH IS norapupmMUIecKuxX (OCHOBHBIE METO/IBI PELLIEHHSI |COBOKYITHOCTH; PAaBHOCHIIHHBIE
CHcTeMBbl 1 COBOKYITHOCTH peIIeHNs TPAKTUYECKUX 3a/1a4.  [ypaBHEHHN CHCTEM U COBOKYITHOCTEM CHCTEMBI U CUCTEMBI-CJIEICTBUSI.
[[EJIBIX, PALIMOHATIBHBIX, Haxoauts pereHus (12 u) paloHaIbHBIX, HaxoauTs pelieHus CucTeM U
MppaLMOHANBHBIX, [IPOCTEHINX CUCTEM ppanoHalbHBIX, COBOKYITHOCTEH IIENBIX
I1OKa3aTCJIbHBIX, 148 COBOKyHHOCTCﬁ I10Ka3aTCJIbHbIX U paluOHAJIbHBIX,
norapuMUIEcKUX YpaBHEHUH |[pallMOHAJIbHBIX yPAaBHEHUH U norapup)MHUYECKUX VppaloHaIbHBIX,
1 HEPABEHCTB. HEPaBEHCTB. YPaBHEHHI. [MOKa3aTEeNbHBIX U

Vcrionb30BaHue rpaIKoB
(GYHKIMIA [T peIeHUs
YPaBHEHUH U CUCTEM.
[IpuMeHeHue ypaBHEHMUI,
CHCTEM U HEPaBEHCTB K
PEIIEHNI0 MaTeMaTHIECKIX
3a7a4 ¥ 337a4 U3 Pa3TUIHbIX
oOmnactell HAyKH U peaibHOU
KI3HU

Hcnoab3oBaTh rpaduku
(GyHKUIMH U1 peLeHust
YpaBHEHUIL.

MoneupoBaTh peaabHble
CUTyallun Ha A3BIKC anre6pbl,
COCTAaBJIATH BbIPpAXKCHUA,
YpaBHEHUS, HEPABEHCTBA U
CHCTEMBI 10 YCIIOBHIO 3a]a4H,
MCCIIeI0BATh IIOCTPOCHHEIE
MOJIEJIN C UCTIOJIb30BaHHEM
amnmapata anreOpbl

[IpuMeHeHue ypaBHEHUH,
CHCTEM M HEPaBEHCTB K
PELICHUIO MAaTEMaTHIECKUX
3a7a4 1 33724 U3 pa3InIHbIX
o0acTeil HAyKH U peallbHON
KU3HH, HHTEPIIPETalns
MOJTyYEHHBIX PE3YJIbTaTOB

norapuMUYECKUX YpaBHEHUH U
HEPABEHCTB.

[IpuMeHsATh CUCTEMBI
YPaBHEHUH K PEIIEHUIO
TEKCTOBBIX 33J1a4 U3 Pa3TUYHbIX
oOnacTeli 3HaHWH U peaTbHOU
YKU3HU;, UHTEPIPETUPOBATh
MOJTy4YE€HHBIE PELICHMS.
Hcnoab3oBaTh HUPpPOBbIE

pecypebl

HatypanbHbie u
L[EJIBIE YNCIIa
(6 9)

HatypanbHble U 11enble Yucia B
3aj1a- Yax U3 peaibHOM KHU3HHU.
IIpu3HaKy AETUMOCTH LENbIX
qucen

OnepupoBaTb NOHATHAMM:
HaTypaJIbHOE YHUCIIO, LIEI0e
YHCIIO.

U cnoab30BaTh IpU3HAKU
TEeTMMOCTH TENBIX YHCET,
pa3IoKEeHHE YHciia Ha TPOCTHIE
MHOKUTEIH JUI PEIICHUS 3a]1a4

HatypanbHble | nensie
yrcia
(10 9)

HaTypanbeHble 1 1ienble
yucna. [Ipumenenue
[IPU3HAKOB AETTUMOCTH IIEJIBIX
yncen, HOJ[ u HOK,
OCTaTKOB IO MOAYJIIO,
anroputMa EBknuna s
peIeHns 3a7a4 B LETbIX
YHCIaxX

OnepupoBaTh NOHATHSIMH:
HaTypaJIbHOE U IIeJI0€ YUCIIO,
MHOECTBO HATYpPaJIbHBIX U
LIEJIBIX YMCETI.

M cnosb30BaTh NpU3HAKU
IEJIMMOCTH LICJIBIX YUCET;
octatku o Mmoaymo; HOJ u
HOK HaTypaJIbHBIX YnCe;
asnroput™ EBriinza 1uis peresus
3aau.

3anuchIBaTh HaTypaJbHbIE YhCiIa

B pa3JIMYHbIX NO3UITUOHHBIX




CHCTCMAaX CUHUCIICHUA

3amaun
¢ mapameTpamu (16 )

PanronaiabHbIC,
MppalnroHalbHbIE,
MOKa3aTelbHbIE,
norapugMuIecKue 1
TPUTOHOMETPHUYECKHUE
YpaBHEHUs, HEPABEHCTBA U
CUCTEMEI C ITapaMeTPaMHU.
[locTpoeHue u uccnegoBanue
MaTeMAaTHYECKUX MOJEeH
peanbHbIX CUTyalud ¢
[IOMOILBIO YPABHEHUM,
CUCTEM ypaBHECHUU U
HEPABEHCTB C [TapaMeTpaMH

Bu10upaTh cioco0 pemeHus
paLMOHaIbHBIX,
MpPPALOHATbHBIX,
MOKa3aTeIbHBIX,
TorapuMHUIECKAX U
TPUTOHOMETPHUYECKUX
ypaBHEHUH 1 HEPABEHCTB,
coZiep KalNX MOLYJTH 1
apameTphl.

I[IpumeHATH TpadudecKre U
AHAJIUTUYCCKHUEC METOAbI JJIA
peLIeHUs] ypaBHEHUN U
HEPaBEHCTB C MapaMeTpamu, a
TaKXKe UCCIeoBaHue QYHKIUI
METOAaMU MaTEMATHUYCCKOI'O
QHANIN3a.

CTpouTh M HCCIe0BATH
MaTeMaTHYEeCKHe MOJIEITH
peabHBIX CUTYaLXi C HOMOIIBIO
YpaBHEHUH, HEPABEHCTB U
CHCTEM C ITapaMeTpaMu

TloBTOpEeHuUE,
0000I11IEHIE,
CHUCTeMaTU3alus
3HaHui (18 1)

OCHOBHBIC IOHATHSA Kypca
anreOphl U Havam
MaTeMaTHYECKOTO aHaJN3a,
0000IICHHE U CUCTEMATHU3ALIUS
SHaAHUI

PemaTh npukiagHbIe 330a49H1 U3
pa3IMYHBIX 00NacTell HAyKH U
pEaJIbHOM JKU3HHU C TOMOLIBIO
OCHOBHBIX IIOHSTHI Kypca
anreOpbl 1 Havall
MaTEMaTHYECKOTO aHAIN3a.
Be10npaTh onTuManbHbIE
CrIOCOOBI BBIYMCIICHHH.
Hcnoab3oBaTh 171 pelICHAS
3a/1a4 ypaBHEHMS, HEPABEHCTBA U
CHCTEMbI YpPaBHEHUM, CBOMCTBA
¢byHkuit u rpadukon

[ToBTOpEHUE,
00001IIEHIE,
cHCTEeMaTU3aLMs] 3HaHUN
(16 a)

(OCHOBHBIE TTIOHATHS U
METOIBI Kypca, 00001IeHue 1
cucTeMaTH3alus 3HaHUI

MoaepoBaTh peajbHbIC
CUTyallX Ha SA3BIKC anre6p1;1,
COCTaBJISATH BBIPAXKEHUS,
YpaBHCHUA, HCPABEHCTBA U UX
CHCTEMBI 10 YCIIOBHIO 3a/1a4H,
MCCJIEI0BATh TOCTPOCHHbBIE
MOJIETH C UCTIOIb30BAHUEM
ammapaTa ajareopsl,
WHTEPIPETUPOBATH IOJTyYSHHBIN
pe3yibTarT.

[puMeHAaTH QYHKIMH 115
MOJIETPOBAHMS U HCCIIEIOBaHMS
pEaJIbHBIX TPOIIECCOB.

PemiaTs npuKiIagHbIe 3a/1a44, B
TOM 4HCJIE COLUATIbHO-
PKOHOMHYECKOTO 1 (PU3HYECKOTO
XapakTepa, CpeJICTBaMHU aIreOpsl
11 MAaTEMaTHYECKOr0o aHaJIN3a




PABOYASA TPOT'PAMMA YYEBHOI'O KYPCA «'EOMETPUS»
MNOACHUTEJIBHASA 3AIINCKA

I'eomerpust siBiIsseTCsl OHUM U3 0a30BBIX IPEAMETOB HAa YPOBHE CpeiHero ol1iero oopa3oBaHus,
TaK Kak 00ecreurnBaeT BO3MOKHOCTh U3Y4€HUs KaK JUCLUIUIMH €CTECTBEHHO-HAyYHOH HaIlPaBJICHHOCTH,
Tak M TyMaHuTapHOW. Jlormueckoe MblluleHHe, (GOPMHPYEMOE IMPU H3Y4YEHUH OOYy4aroIUMUCS
HNOHSTUMHBIX OCHOB T'€OMETPUU M NOCTPOEHUM LIEMIOYKH JIOTUYECKUX YTBEP)KIECHUH B XOJ€ PELICHUS
FEOMETPUUECKUX 33]1a4, YMEHHME BBIBUIaTh U ONPOBEPIaTh TMIIOTE3bl HEIIOCPEACTBEHHO UCIIOIB3YIOTCS
IIPY PELICHUH 33/1a4 €CTECTBEHHO-HAYYHOTO LIMKJIA, B YACTHOCTH U3 Kypca (U3UKH.

Lenp ocBoeHMs mporpammbl yueOHOro Kypca «l'eomeTpusi» Ha 06a30BOM yYpOBHe OOy4YeHUS —
o0mieo0pa3oBaresbHOE M OOIIEKYJIBTYPHOE pa3BUTHE 00ydaroIuxcs yepe3 odecrneyeHne BO3MOKHOCTH
nproOpETEHNs U UCTIOJIb30BaHUs CUCTEMaTUYECKIX F€OMETPUYECKUX 3HAaHUN U IeHCTBUH, crieln(pUIHbIX
reOMETPHUH, BO3MOXKHOCTH YCIIEIIHOT0 MPOJODKEHUsT 00pa30BaHuUs MO CHEHHUAIbHOCTSIM, HE CBS3aHHBIM
C IPUKJIQJHBIM UCII0JIb30BaHHEM reoMeTpuu. Llenb ocBoeHus nporpammsl yue6Horo kypea «I'eometrpusi»
Ha yriIy0JIEHHOM YpPOBHe — pa3BUTHE HHIUBUAYAIBHBIX CIIOCOOHOCTEH 00YyJalOINXCs PH U3yYCHUH
FEOMETPUM, KaK COCTaBIIAIOLIEH IpenaMeTHoW obOnactu «MaremaTuka U HH(OpMaTHKa» Yepes
oOecrnieueHre BO3MOKHOCTH TPUOOPETEHNS U UCIOIb30BaHUs Ooiee MIyOOKUX F€OMETPUUYECKUX 3HAHUI
U JICUCTBUH, CHenM(PUYHBIX TEOMETPHUH, W HEOOXOIUMBIX JUIsI YCIEIIHOTO NPOQeCcCHOHATBEHOTO
00pa30BaHUs, CBSI3aHHOTO C UCIIOJb30BAaHUEM MaTEMATUKH.

JloCTHKEHHE LI€M OCBOEHUS IPOrpaMMBbl 00€CIIEUNBaETCsl pEIIEHUEM COOTBETCTBYIOLIMX 3a/1au.
ITpuoputeTHBIMM 3aJayaMu OCBOEHMs Kypca «l'eomerpum» Ha 6a3oBom ypoBHe B 10—I11 kmaccax
SABJISTFOTCSL:

— (opMupoBaHHe MPEACTABICHUS O T€OMETPUM KaK 4acTH MUPOBOM KyJIBTYpbl M OCO3HaHHUE €&
B3alMOCBS3H C OKPYKAIOIUM MUPOM;

— (opMupoBaHHe MpeAcCTaBIECHUS O MHOTOIPaHHMKAaX M TejlaX BpaIleHUs KaK O BaKHEHIIMX
MaTEMaTHYECKUX MOJEIIAX, IO3BOJISAIOLIMX ONKUCHIBATh U U3Y4aTh PAa3HbIE SIBJICHUS OKPYKAIOLIETO
MUDA;

— (opMupoBaHre yMEHHs pACHO3HABATh Ha 4YEpTeXkKax, MOJENAX M B peaJbHOM MHpE
MHOTOTPaHHUKU U TeJla BPALICHUS;

— OBJIAJICHHE METO/JaMHU DELIeHUs 3aJay Ha MOCTPOEHHUS Ha M300paKEHUSX MPOCTPAHCTBEHHBIX
buryp;

— ¢opMupOBaHHE YMEHHS ONEpPUPOBATH OCHOBHBIMU MOHSITHSIMH O MHOTOIPaHHMKAaxX M TeJax
BpAILIEHUS U UX OCHOBHBIMH CBOWCTBaMU;

— OBJIAJICHHE AITOPUTMAMU PELICHHUs] OCHOBHBIX THIIOB 3aJa4; (opMUpOBaHUE YMEHHs POBOJUTH
HECJIOXKHBIE I0Ka3aTeIbHbIE PACCYKIEHUS B X0/I€ PELICHHsI CTEPEOMETPUUECKHX 3a]ad U 337134 C
MIPaKTUYECKUM COZCPKAHUEM;

— pa3BUTHE HHTEJUIEKTYaJbHBIX U TBOPUECKUX CHOCOOHOCTEH 0O0ydaromuxcsi, Mo3HaBaTeIbHON
aKTUBHOCTH, UCCIIEIOBATENILCKUX YMEHUMN, KpUTUYHOCTU MBIIUICHHUS;

— ¢opmupoBaHrne  (YHKIUOHATBHOM  TIPaMOTHOCTH, pEJIEBAHTHOM TE€OMETpUHU:  yMEHHE
pacro3HaBaTh MPOSIBICHHS TEOMETPUYECKHUX MOHATUH, 00bEKTOB U 3aKOHOMEPHOCTEH B peabHBIX
KU3HEHHBIX CHUTYyallUIX M TpPH M3YyYCHUU JPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OPMYIHPOBAaTh MX Ha SI3bIKE I'€OMETPUH M CO3/1aBaTh
TEOMETPUYECKAE MOJEIH, NPUMEHATh OCBOCHHBIM T'€OMETPUYECKMM ammapaTr s pPELIeHUs
IIPaKTUKO-OPUEHTUPOBAHHBIX 33]1a4, HHTEPIIPETUPOBATh U OLICHUBATh ITOJIY4ECHHBIC PE3YIbTATHI.

IIpnopuTeTHBIMU 3aladyaMM Kypca T€OMETPUM HA YIJIYOJI€HHOM YPOBHE, DPaCHIMPSAIOIIAMU H



YCUJIMBAIOIMMH Kypc 0a30BOTO YPOBHSI, SIBIISTFOTCS:

— pacuMpeHHe MPEACTaBICHUS O TE€OMETPHHM KaK 4acTH MHUPOBOM KyIbTYphl U (popMupoBaHHE
OCO3HAHUS B3aMMOCBSI3M T€OMETPHUH C OKPYKAIOIIINM MHPOM;

— dopmupoBanue mpencTaBieHHs O MPOCTPAHCTBEHHBIX (QHUrypax KaKk O BaXHEHIIHX
MaTeMaTHYECKUX MOJIEIISX, IIO3BOJISIONINX OMKMCHIBATD M U3y4aTh PA3HBIC SIBICHUS OKPY)KAIOIIETO
MHUpa; 3HAHWE TMOHATUHHOrO ammapara o pasaeny «CTepeoMeTpus» MIKOJIBHOTO Kypca
TeOMETpPUH,

— q)OpMI/IpOBaHI/Ie YMCHHA BJIAACTbh OCHOBHBIMU IMOHATHUAMHU O IMPOCTPAHCTBCHHBIX (I)I/Iryan n ux
OCHOBHBIMH CBOWCTBAMH; 3HAHUE TEOPEM, POPMYJI 1 YMEHHUE UX TIPUMEHSITh; YMEHHUS JJOKAa3bIBATh
TEOPEMBI U HAXOJUTh HECTaHAAPTHBIC CIIOCOOBI PEIICHHS 3a/1a4;

— ¢opMupoBaHHE YMEHHs paclo3HaBaTh Ha YepTekKax, MOJEISIX M B peaTbHOM MHpPE
MHOTOTPAaHHHMKH U TeJla BPaIllEHUs; KOHCTPYHPOBATh T€OMETPHUECKUE MOJICIIH;

— (dopMupoBaHHe MOHMMAHUS BO3MOKHOCTH AKCHOMATHUYECKOTO IOCTPOCHHS MAaTEeMaTUYCCKHUX
TeopHii; GopMUpOBaHIE TOHUMAHHSI POJIH aKCHOMATHKH TIPU MIPOBECHUN PACCYXKICHUH;

— q)OpMHpOBaHI/Ie YMCHHUA BJIAACTh METOAAMU JOKA3aTCIbCTB U AJITOPUTMOB PCHICHUSA; YMCHUS UX
NPUMEHSTh, TPOBOJUTH JOKA3aTEJIbHBIC PACCYXKICHUS B XOJIE€ PEIICHHUS CTEPEOMETPUUYCCKHX
3aj1a4 1 3a/1a4 C IPaKTUYECKUM CO/IepKaHueM; (POPMHUPOBAHUE MTPEIICTABICHHUS O HEOOXOIUMOCTH
JI0Ka3aTejbCTB NPU OOOCHOBAHWM MAaTEMATHYECKHX YTBEPXKIACHUH M POJIM AKCUOMATHKH B
MPOBE/ICHUY JICAYKTHBHBIX PACCYKICHUN;

— PasBUTHUC u COBCPHICHCTBOBAHUC HHTCJUICKTYAJIbHBIX u TBOPYCCKUX crocoOHoOCTEHR
00y4aroImuxcsi, MO3HABATEIILHOW aKTUBHOCTH, WCCIICAOBATCILCKUX YMECHUH, KPUTUYHOCTH
MBIIUICHUSI, UHTEpeca K U3YYEHHUIO Te€OMETPHH;

— ¢dopmupoBanue  (QYHKIIMOHAILHOW  T'PAMOTHOCTH, PEJICBAHTHOM  TE€OMETPUHU:  YMEHUS
pacro3HaBaTh MPOSBICHHS TEOMETPUUECKUX TOHATUN, 00bEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX
JKU3HEHHBIX CUTYyallUSX W TPU U3YYEHHH JPYrUX Y4YeOHBIX TMPEAMETOB, MPOSBICHUS
3aBUCHUMOCTEH W 3aKOHOMEPHOCTEH, MOJCIUPOBAHUS PEATBHBIX CHUTYaIlMi, WCCICIOBaHUS
MOCTPOCHHBIX MOJIEJIeH, UHTEPIPETAINH MTOTYYeHHBIX PE3yIbTaTOB.

OcHoBHbIe cojepkaTenbHble TuHUU Kypca «['eomerpum» B 10—11 kmaccax: «MHOTOrpaHHUKIY,
«[IpsiMbIe U TIITOCKOCTHU B POCTPAHCTBEY, «Tena BparieHus», « BeKTopbl 1 KOOpAUHATHI B IPOCTPAHCTBEY
«/IBmkeHuss B mpocTpaHCTBe» (Ha yriybleHHOM ypoBHE). DopMUPOBAHHE JOTHUYECKUX YMEHUH
pacmpeensercss He TOJIBKO MO COJIepKaTeNbHBIM JIMHUSAM, HO U 110 T0JIaM O0y4eHUs Ha YPOBHE CPEIHETO
o01rero oOpa3oBaHUsI.

OOmiee ymcI0 YacoB, peKOMEHIOBAHHBIX JJIS N3ydeHUs yueOHoro Kypca «[ eomerpus» Ha 6a30BoM
ypoBHe — 102 yaca: B 10 kiacce — 68 wacos (2 yaca B Heznenro), B 11 kiacce — 34 yaca (1 gac B Heneno);
Ha yriay0jeHHOM ypoBHe, — 204 yaca: B 10 kmacce — 102 yaca (3 yaca B Henenio), B 11 kmacce — 102
yaca (3 gaca B HEJIEINIO).

IJIAHUPYEMBIE IIPEJIMETHBIE PE3YJbTATBI OCBOEHUSA PABOUYEN ITIPOT'PAMMBbBI
KYPCA (I10 'OAAM OBYYEHMUA)

[IpenMeTHBIE pe3yabTaThl H3yUEHUS TEOMETPUN Ha 0a30BOM YPOBHE OPHEHTHPOBAHBI HA TIOCTIKCHNE
YPOBHSI MaTeMaTHYECKOHl I'paMOTHOCTH, HEOOXOAMMOTO /sl YCHEIIHOTO PElIeHUs 3a/1ad B peabHOU
KHU3HHU U CO3JIaHHE YCIOBUMN ISl MX OOILEKYIbTYPHOTO PAa3BUTHS.

OcBoenne yueOHOro Kypca «I'eomeTpusi» Ha 6a30BOM ypOBHE CpEeIHET0 001ero 00pa3oBaHus T0HKHO



o0ecreunBaTh JOCTUKEHHE CIEIYIONIUX MPEAMETHBIX 00pa30BaTENIbHBIX PE3YJIbTATOB!
10 knace
Ha 6azoBom ypoBHe
— OmnepupoBath NOHATUAMU: TOUKA, IPAMasi, TNIOCKOCTb.
— HpI/IMeHHTL AKCUOMBI CTCPCOMETPUHN U CICACTBUA U3 HUX IIPU PCIICHUU 'COMCTPUICCKHUX 3aJiay.
— OnepupoBaTh NOHITUSAMU: APAJUIETLHOCTD U MEPIEHIUKYISIPHOCTD MPSIMBIX U IIOCKOCTEH.
— KrnaccudunmpoBaTh B3aUMHOE PaCIOIOKEHHUE IPSIMBIX U TUIOCKOCTEH B ITPOCTPAHCTBE.

— OmnepupoBath NOHATUSAMU: JIBYTPAaHHBIA YTrOJl, TPAHU JBYTPAHHOIO YIiia, pedpo ABYTPAHHOTO yTJa;

JIMHEWHBIN yroJl ABYTPAHHOIO yIila; IpaJyCHas Mepa ABYTPaHHOI'O yIJia.

— OHepI/IpOBaTB MMOHATHUAMU: MHOI'OI'PAHHUK, BBIHYKHBIﬁ u HGBBIHYKHBIﬁ MHOI'OI'paHHUK, 3JIEMCHTEI

MHOI'OI'paHHHKA, HpaBI/IJIBHBIﬁ MHOI'OI'paHHHUK.

— Pacno3HaBaTh OCHOBHBIE  BHBI MHOI'OI'PaHHHUKOB (nnpaMI/ma; [mpu3ma, HpHMOYFOHbHHﬁ

napajuiesienumnesn, Kyo).

— KJ'IaCCI/I(bI/II_[I/IpOBaTL MHOTI'OI'paHHHKH, BBI6I/Ipa$I OCHOBaHHA OJIA Knaccn(bm(aunn (BBIHYKJ'IBIC n

HCBBIITYKJIBIC MHOT'OI'PAHHUKH, IMPABUJIBHBIC MHOT'OI'PAaHHUKH, HNPSAMBIC W HAKJIOHHBIC IIPU3MBI,
napajuiesienumneabl ).

— OHepI/IpOBaTB MOHATHUAMU: CCKYIasl MIOCKOCTh, CCUCHUC MHOTOI'PAaHHHUKOB.

— OOBSACHATH TPUHIUIIBI IOCTPOCHUS CEYCHUH, UCTIONB3YS METO/I CIIEIOB.

— CTpOI/ITL CCYCHUS MHOI'OT'paHHUKOB METOIOM CJICA0OB, BBLIIIOJIHATD (BBIHOCHBIG) IIJIOCKHEC YCPTCIKU U3

PHUCYHKOB ITPOCTBIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

— Pemats 3ala4d Ha HaXO0XICHHUEC TCOMETPHUYCCKHUX BCJIWYHUH I10 o6pa3uaM HJIN aJIropurMam,

IMPUMCEHAA U3BECTHBIC aHATTUTUYCCKUEC METOAbI TP PCIICHHUUN CTAHAAPTHBIX MATEMATUYCCKUX 3aaa4
Ha BBIYUCJICHUC paCCTOSIHI/Iﬁ MCXKAY ABYMA TOUYKaMH, OT TOUYKU OO HpHMOﬁ, OT TOYKH OO0 ITINIIOCKOCTH,
MCXKAY CKPCIIMBAOIINMHACA ITPAMBIMU.

— Pemats 3ala4i Ha HaXO0XICHUEC TCOMETPHUYCCKHUX BCJIWYHUH I10 o6pa3uaM HJIN aJIropurMam,

IMPUMCEHAA N3BECTHBIC aHATTUTUYCCKUEC METOAbI IIPHU PCIICHHUU CTAHAAPTHBIX MATEMATUYCCKUX 3aaa4
Ha BBIYHUCIICHUC YTJIOB MCKAY CKPCIIUBAOIMIUMUCA NPAMBI- MU, MCKIAY HpHMOﬁ Hn IJIIOCKOCTBIO,
MCKAY MJIIOCKOCTAMHU, ABYT'PAHHBIX YIJIOB.

— Bbruncnsate 00b€MBI U TUIOHIAAM TIOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, MHPaMHIa) C

MMPUMCHCHUCM (I)opMyn; BBIUUCIIATE COOTHOHUICHUA MCKAY TUIOIIAJAAMU HOBerHOCTeﬁ, o0BEMaMu
HO}IO6HBIX MHOT'OI'paHHUKOB.

— OHepI/IpOBaTB MOHATHUAMU: CUMMCTPUA B IIPOCTPAHCTBE; HCHTP, OCh U IJIOCKOCThL CUMMCTPHU; ICHTP,

0Cb U IUIOCKOCTh CHMMETPHH (PUTYpPHI.

— H3Bnekatp, mnpeoOpa3oBbIBaTh M HUHTEPIPETUPOBATh HHPOPMAIMIO O MPOCTPAHCTBEHHBIX

TCOMCTPHUICCKUX (I)I/IpraX, NPpCACTABJICHHYIO Ha YCPTECKaX U PUCYHKAX.

— HpI/IMCHHTB TCOMECTPHUICCKUC (baKTLI AJId pCIICHUA CTCPCOMECTPHUUYCCKUX 3a4av, MPCAIOoIararommnx

HCECKOJIBKO IIaroB p€lIC€HUs, €CJIIN YCIIOBUA TPUMCHCHUSA 3a/IaHbI B SIBHOI (bopMe.

— HpI/IMCHHTB HpOCTCfII.HPIC IporpaMMHBIC CPCACTBA U SJICKTPOHHO-KOMMYHHUKAIITMOHHBIC CUCTCMBI ITPU

peIICHUN CTCPCOMCTPUYCCKUX 3a/1a4.

— IlpuBoauTh mpuUMeEpbl MaTEMaTHMYECKUX 3aKOHOMEpPHOCTEW B MPUPOJE U KU3HH, paclo3HaBaTh

MPOABJICHUC 3aKOHOB I'COMCTPHUHN B UCKYCCTBC.

— IIpuMeHATH NOIyYEHHBIC 3HAHUs HA MPAKTUKE: aHAIM3UPOBATh PEAIIbHBIE CUTYallUd U IIPUMEHSATH

M3yUYEHHBIE MOHATHS B TIPOLIECCE MOMCKA PELICHUS MaTeMaTHUECKU CPOPMYIUPOBAHHON IPOOIEMBI,
MOJEJINPOBATh PEAIbHBIE CUTYyallMd Ha SI3bIKE N€OMETPHM, UCCIEN0BaTh NOCTPOEHHBIE MOJEIH C
MCIOJIb30BAaHNEM T€OMETPUUYECKUX MOHATHI U TeOopeM, almnapara airedpbl; peuiarb NpakTHYecKue



3aJlauM, CBA3aHHbIE C HAXOXKJACHUEM T'€OMETPUYECKUX BEJTUUMH.
Ha yray0jeHHom ypoBHe

— CB000HO OTIepUPOBATH OCHOBHBIMU MOHATHSAMHU CTEPEOMETPUH TIPH PEIICHUH 33/1a4 U POBEICHUN
MaTEeMaTHYECKUX PACCYKICHUI.

— IIpuMeHsATh aKCHOMBI CTEPEOMETPHH U CIIECTBUS U3 HUX IPU PELICHUN F€OMETPUUECKUX 3a/1a4.

— KnaccubunupoBare B3auMHOE pacHOJOXKEHHE TMPSMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
MIPOCTPAHCTBE; MPSAMBIX U IJIOCKOCTEH B POCTPAHCTBE.

— CB000JHO OMepUpPOBATH MOHITUSIMHU, CBA3aHHBIMU C YTJIAMHU B IIPOCTPAHCTBE: MEKY MPSMBIMU B
MIPOCTPAHCTBE; MEXKITY MPSIMOU U IIOCKOCTHIO.

— CB0060HO OTIEpUPOBATH MOHATUSIMU, CBSI3AaHHBIMU C MHOTOTPaHHUKAMH.

— CB000JHO pacro3HaBaTh OCHOBHBIC BHJIbI MHOTOTPaHHUKOB (TIpU3Ma, MTUPAMUIA, IPSIMOYTOIBHBIN
napajuiesienumnesn, Kyo).

— KrnaccuduumpoBaTb MHOrOrpaHHUKY, BBIOUPAst OCHOBAHUS ISl KIACCU(PUKAIIH.

— CB000HO OTIEpUPOBATH MOHATUSIMU, CBSI3AHHBIMU C CEYCHHEM MHOTOTPAaHHUKOB IIOCKOCTBIO.

— BBINoNHATH MapaienbHoe, HEHTPATbHOE U OPTOTOHAILHOE MMPOSKTUPOBAHUE (PUTYP HA TIIOCKOCTD;
BBITIOJIHATH N300pakeHus (PUryp Ha MI0CKOCTH.

— CTpouTh ceueHUs: MHOTOTPAHHUKOB PAa3JIMYHBIMA METOJIAMH, BBITIOJIHATH (BBIHOCHBIE) IJIOCKHE
YepTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BUJI CBEPXY, COOKY, CHHU3Y.

— BBIUUCHATH IIIOIIAIM TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma, MUpaMua), FEOMETPUUECKUX TeJ C
MIPUMEHEHHEM (DOPMYIL.

— CB00OJHO OmEepUpOBaTh MOHATHUSMHU: CHUMMETPHS B TPOCTPAHCTBE; IIEHTP, OCh U IUIOCKOCTH
CUMMETPHH; IIEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.

— CB00OOMHO OmNEpUPOBATh TMOHSATHSIMH, COOTBETCTBYIOIIMMHU BEKTOpaM U KOOpJAWHATaM B
MIPOCTPAHCTBE.

— BBIMOAHATH TEHCTBUS HAJl BEKTOPAMHU.

— Pemate 3aa4n Ha T0OKA3aTENbCTBO MAaTEMATUYECKUX OTHOILIECHUH U HAXOXKJIEHUE TeOMETPHUYECKHIX
BEJIMYHH, TIPUMEHSSI U3BECTHBIC METOJIBI MPH PEIICHHH MaTEMAaTHYECKUX 3a/1a4 TOBBIIICHHOTO H
BBICOKOTO YPOBHSI CJIO)KHOCTH.

— IlpuMeHsTH pocTelIIe IPOrpaMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI TIPU
pEIIeHUN CTEPEOMETPUIECKHUX 3a/1a4.

— H3Bnekath, m0peoOpazoBbIBATh M HWHTEPIPETUPOBATh HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
TeOMETPHUYECKUX (PUTYpaX, MPEACTABICHHYIO Ha YepTekKaxX U PUCYHKAX.

— IlpuMeHsTH MONy4YEeHHBIE 3HAHUS Ha MPAKTUKE: CPABHUBATh U aHATTM3UPOBATh pealbHBIE CUTYAIUH,
MIPUMEHSITh U3YYCHHBIC TIOHATHS B TIPOIECCE MTOMCKA PEIICHHSI MaTeMaTHICCKH CPOPMYTUPOBAHHOM
MPOOJIEMBI, MOJICJIMPOBATh PEabHBIC CUTYAIlUU Ha S3bIKE TEOMETPHH, UCCIICIOBATh TOCTPOCHHBIC
MOJICTTM C HCIOJIb30BAHUEM T'€OMETPHUYCCKHUX TOHATHA W TEOpeM, ammapara ajareOpbl; peliarh
MPAKTUYECKHE 3a/1a49H, CBSI3aHHBIC C HAXO0XKJICHUEM IeOMETPUICCKIX BEITUYIHH.

— Hwmetp mpenctaBieHHss 00 OCHOBHBIX JTamax pa3BUTUS TEOMETPUM KakK COCTaBHOM YacTH
(dbyHIaMeHTa pa3BUTHS TEXHOJOTHH.

11 kaace
0a30BbIii yPOBeHb:

ONEpPUPOBATh TMOHATUSAMHU: LHUIUHApPUYECKas IMOBEPXHOCTb, OOpa3yrollue IMIHHIPUYECKOI
MOBEPXHOCTH, LIMJIUH/P, KOHUYECKasi IOBEPXHOCTh, 00pa3yrolire KOHUUYEeCKON MOBEPXHOCTH, KOHYC,
chepudeckas MOBEPXHOCTb;



pacrno3HaBaTth Tejia BpameHus (UIuHIp, KOHYyC, cdhepa u map);

OOBSCHATH CIOCOOBI TMTOTYUYEHUS TEJ BPAIICHHUS;

KJIaccu(UIUPOBATh B3aMMHOE PaCIIOIOKeHUE c(hepbl U TUIOCKOCTH;

OTIePUPOBATH OHATUSMU: IIIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BRICOTA CETMEHTA, IIapOBOM
CJIOH, OCHOBAHHKE IIAPOBOTO CJIOS, BHICOTA IAPOBOTO CIIOS, IIIAPOBOM CEKTOP;

BbIYUCIIATH OGT:GMBI n mjiomanu HOBerHOCTefI TCJI BpallCHUA, TCOMCTPUYCCKUX TCII C
MpPUMEHEHHEM (POPMYIL;

OIEPUPOBAThH TOHATHSIMHU: MHOTOTPAaHHMK, BIHCAHHBIA B cpepy M ONMMCAHHBIH OKOJIO CQEpHI,
cdepa, BiMcaHHAs B MHOTOT'PAaHHHK HMJIH TEJIO BPAIICHUS;

BBIYHUCIISATH COOTHOIICHHUSI MY IUIOMIAIMK TOBEPXHOCTEH 1 00beMaMu TIOJJOOHBIX T,

n300pakaTh H3y4aeMble QUTYPBI OT PYKH H C IPUMEHEHHEM MPOCTHIX YePTEKHBIX HHCTPYMEHTOB;

BBIMOJIHATH (BBIHOCHBIC) TUIOCKUE YEPTEKH M3 PUCYHKOB IPOCTHIX 00BEMHBIX (PUTYp: BU CBEPXY,
cOOKY, CHU3Y, CTPOUTh CEUYCHUS TEJ BPAIICHUS,

W3BIIEKaTh, HMHTEPIPETUPOBATh M MPeoOpa3oBbIBATH HH(GOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPHUCCKUX (DUTYpax, MPEICTABICHHYIO Ha YePTEeKaX U PUCYHKAX;

OIEPUPOBATH TIOHSITHEM BEKTOP B IIPOCTPAHCTBE;

BBINOJIHATh JICHCTBUS CJIOXKCHHS BEKTOPOB, BBIUMTAHHS BEKTOPOB M YMHOXKCHHS BEKTOpa Ha
YUCII0, O0OBICHATH, KAKUMU CBOMCTBAMH OHH 00J1aJ1al0T;

MPUMEHSTH TIPABIIIO MAPAILICIICITUTIC/IA;

OIEPUPOBAThH MOHATUSMH: JEKAPTOBbI KOOPJIUHATHI B MPOCTPAHCTBE, BEKTOP, MOJYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXKIY BEKTOpaMH, CKASIPHOES MPOU3BEICHUE
BCKTOPOB, KOJUNIMHCAPHBIC 1 KOMILJIAHAPHBIC BEKTOPLI;

HaXOJUTh CyYMMY BEKTOPOB WM TPOHU3BEICHUE BEKTOpa HA YHCIIO, YTOJ MEXIYy BEKTOpaMmH,
CKaJsIpHOE MPOU3BEJCHIE, PACKIAIBIBATh BEKTOP MO ABYM HEKOJUTHHEAPHBIM BEKTOPaM;

3a/1aBaTh MIOCKOCTh YPaBHEHHUEM B JIEKAPTOBOW CUCTEME KOOPIMHAT;

MPUMEHSITh TeOMETpHUECKHUe (aKThI JUIsl PEIICHUS CTEPEOMETPHUYCCKHX 3ajad, MPEAIoIararonmx
HECKOJIBKO LIIaroB PELIEHUs], €CIM YCJIOBUS IPUMEHEHHUS 3a/IaHbl B IBHOM (opMe;

peuartb HpOCTel\/JIIHI/Ie TCOMCTPHUYCCKHUC 3aJa9 Ha IPUMCHCHHUEC BEKTOPHOKOOPANHATHOTO METOAA,

pemiate 3aJayd  Ha  JOKAa3aTeJbCTBO MAaTEeMAaTHMUECKUX OTHOIIEHHH U  HaXOXICHHE
reOMCTPUICCKUX BECJIHUYHH I10 o6pa3uaM WK aJIropuT™MaM, MPUMCHSASA H3BCCTHBIC MCTOIBI ITPH
pEIIeHNY CTaHIaPTHBIX MaTEMaTHUECKHX 3a]1a4;

MIPUMEHSITh MPOCTEHUIIINE MPOTPaMMHBIE CPEICTBA U ANEKTPOHHOKOMMYHHUKAIIMOHHBIE CUCTEMBI
MIPH PEIICHUN CTEPEOMETPUIECKHIX 33]1aY;

MPUBOUTH MPUMEPHl MATEMATHUECKUX 3aKOHOMEPHOCTEH B MIPUPOJIC U KHU3HH,

pacro3HaBaTh MPOSIBIICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE;

IMPUMCEHATH ITOJYUYCHHBIC 3HAHUA HA IMMPAKTUKE: aHAJIIM3UPOBATH PCAJIBHBIC CUTyallud U IIPUMCHSATH
M3YYEHHBIE MOHATHUS B MPOIlecce MOKMCKa PeIeHNs MaTeMaTHUeCKU chpOpMyYITHPOBAHHOM MPOOIEMBI,
MOJICTTUPOBATh peajbHbIC CHUTYAIlMU Ha S3BIKE T€OMETPHH, WCCIICIOBATh IMMOCTPOSHHBIC MOJEITH C
WCIOJIb30BAaHUEM T€OMETPUUYECKUX MOHATUN M TeopeM, ammapara aireOpbl, pemarh MPaKTHIeCKIe
3a/la4d, CBSA3aHHbBIE C HAXOXKJICHHUEM F€OMETPHUECKHUX BETHYHH.

IIpopnibHbIN yPOBEHB:

CBOGOI[HO OIICPUPOBATh IMOHATUAMH, CBA3AHHBIMU C I_[I/IJ'II/IHI[pI/I‘-IeCKOI\/'I, KOHHYECKON U
chepudecKoil TOBEPXHOCTSAMHU, OOBACHITH CIIOCOOBI TTOTYUCHUS;

OTIepUPOBATh NOHATUSAMH, CBSI3aHHBIMH C TEJIaMU BpaIllEHUs: IUIUHAPOM, KOHYycOM, chepoit u
1apoM;



pacro3HaBaTh Telia BpamieHus (uInHAp, KOHYC, cdepa U map) U 0ObSICHATh CIIOCOOBI MOTyUYEHUS
TeJ BpalleHHUs,;

KJIacCCU(UIIUPOBATH B3aUMHOE PacIookeHHe chephl U MIOCKOCTH;

BBIUMCIISTH BETUYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TeJl BPaILlEHUS, 00bEMbI
U IUIOIIAIU TIOBEPXHOCTEW MHOTOTPAaHHUKOB U TEJl BPALLIEHUsI, TEOMETPUUYECKUX TEJ C IPUMEHEHUEM
opmy;

CBOOOJHO ONEpPHPOBATh MOHATUSMH, CBA3aHHBIMA C KOMOMHAIMAMHU Tell BpalleHUS U
MHOTOTPaHHUKOB: MHOTOIPAaHHUK, BIHCAaHHBIA B cdepy U ONUCAaHHBIM OKolo cdepsl, chepa,
BIIMCAaHHAsi B MHOTOTPAaHHUK WJIU TEJIO BPAIICHMUS,

BBIYUCIISATH COOTHOIICHHUS MK TUIOIIAIIMU TIOBEPXHOCTEH U 00beMaMu
MOTOOHBIX TEJI,;

n300pakaTh M3ydaeMmble (UTYpHI, BBIIOIHATH (BBIHOCHBIC) IJIOCKHE YEPTEXKH U3 PUCYHKOB
MIPOCTBHIX 00BEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TEI BPAILLCHUS;

W3BIICKaTh, MHTEPIPETHPOBATh M TNPEOOPa3OBBIBATE HMH(DOPMALMIO O MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTeKaX U pUCYHKaX;

CBOOOIHO ONEPUPOBATH MMOHATHEM BEKTOP B POCTPAHCTBE;

BBITOJIHATH ONlEPALMU HaJl BEKTOPaMU;

3aJ1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKapTOBOI cHCTEME KOOPIUHAT;

pelars reoMeTpUYECKHE 33JaYd Ha BBIUMCICHHE YIJIOB MEXAY MHPSIMBIMU U IUIOCKOCTSAMH,
BBIUMCIICHHE PACCTOSIHUM OT TOYKH JO IUIOCKOCTH, B IIEJIOM, Ha MPUMEHEHHE BEKTOPHO-
KOOPJIUHATHOT'O METO/Ia IPU PEIICHUY;

CcBOOO/IHO ONIEPUPOBATH MOHATHSAMHE, CBI3aHHBIMU C IBH)KEHHUEM B POCTPAHCTBE, 3HATH CBOICTBA
JIBIDKECHUH;

BBITNIOJHATh M300pa’k€HUsI MHOTOTPAHHUKOM M Tl BpallleHHWs NpH NapauleIbHOM MepeHoce,
LEHTPAJIbHOW CUMMETPHUH, 3€pKaTbHON CUMMETPUH, TIPH TOBOPOTE BOKPYT NMPSAMOM, MpeoOpa3zoBaHUs
oI00us;

CTPOUTH CEYEHHs] MHOTOTPAaHHUKOB M TeJl BpAILEHUS: CEUeHUS HUIWHApa (MapajuieNbHO U
NEPIEHAUKYJIIPHO OCH), CEYeHHs KOHyca (MapajulebHOE€ OCHOBAaHMIO U TPOXOJsIlee uepes
BEpILHHY), CEUCHHUS I1apa;

UCIIOJIb30BaTh  METOJBl IOCTPOCHMSI CEYEHMM: METOJ  CJIEN0B, METOJ  BHYTPEHHEIrO
MIPOEKTUPOBAHMSI, METO]T IEPEHOCA CEKYIIEeH MI0CKOCTH;

JIOKa3bIBaTh FT€OMETPUUECKHUE YTBEPIKICHHUS;

MIPUMEHSTh TeOMETpHUUecKHe (DaKThI ISl PELICHUS] CTEPEOMETPUUECKUX 3ajay, IPENOoaratomux
HECKOJIBKO I1aroB PELICHUs, €CIM YCIOBUS TPUMEHEHHUS 33/IaHbl B IBHOU U HEsIBHOU (hopme;

pemate 3aJayd  Ha  JOKa3aTelIbCTBO MaTeMaTHMYeCKUX OTHOIIEHHH U  HaxOXKICHHE
F€OMETPUUYECKHUX BEJIUYUH;

MIPUMEHATH MPOrPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU
CTEepEOMETPUYECKHX 33]1aY;

MPUMEHATHh NOJIyYCHHbIE 3HAHUS Ha MPAKTHKE: CPAaBHUBATh, AHAJIM3UPOBATH W OLIEHUBATh
pealibHble CUTYalluu, MPUMEHSTh N3yUYEHHBbIE MOHATHS, TEOPEMBbl, CBOWCTBAa B IpOLECCE MOMCKA
pelieHrs MaTeMaTH4ecKu chOpMyIUPOBAaHHON MPOOJIEMbI, MOJIETUPOBATh peajbHble CUTYalluu Ha
S3bIKE TEOMETPUH, HCCIEAO0BaTh IOCTPOCHHBIE MOJIENM C HCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATHM U TEOpeM, amnrmnapara aareOphbl, pelaTh NpakTUYeCKUe 3aJau, CBSI3aHHbIE C HAXOXKICHHEM
reOMETPUUYECKUX BEJIUYUH;

UMETh TPEACTaBICHUS 00 OCHOBHBIX JTamax pa3BUTHS T€OMETPUM KaK COCTAaBHOW dYacTu
(dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHI.



COJIEP) KAHUE YYEBHOTI'O KYPCA (IO TOJAM OBYUYEHMUSI)
10 kaacc
[IpsiMble ¥ MJIOCKOCTH B POCTPAHCTBE

OcHOBHBIE MOHATHS CTEpPEOMETpUU. Touka, MpsMas, IIOCKOCTh, MpocTpaHcTBo. [loHsTHE 00
AKCHOMATHYECKOM TIOCTPOSHUU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHH U CIICIICTBUS U3 HUX.
B3aumHOEe pacmonoeHHWe TPSMBIX B MPOCTPAHCTBE: IEPECEKAIONIUECs, TMapaJlICbHBIE |
CKpelMBaroIIuecs npsameie. [lapaiebHOCTh MPSIMBIX U IUIOCKOCTEH B MPOCTPAHCTBE: MapaslieibHbIC
npsIMBbIE B TPOCTPAHCTBE; MAPALICIBHOCTh TPEX MPSAMBIX; MAPAJLICIIBHOCTh HPSIMOW M IUIOCKOCTH.
Ilapannenvnoe u yeumpanvhoe npoekmuposanue, uzoopaxcenue ¢ueyp. OcHO8HblE C80UICMEA

L Vo ¢

napanienbHo20 npoekmuposeanus. HMzobpaosicenue gueyp 6 napanienvHol NnpoeKyuu.
COHAIPABJICHHBIMA CTOPOHAMU; YIOJl MEXIY NPSAMBIMU B POCTPAaHCTBE. [lapamieIbHOCTh IIOCKOCTEN:
IapaJulebHble IUIOCKOCTH; CBOMCTBA IApaUICNIbHBIX IUIOCKOCTEW. [IpocTeimme nmpocTpaHCTBEHHbIE
¢Gurypsl Ha IJIOCKOCTU: TETPaA’dAP, KyO, mapaienenune1; HOCTPOCHUE CEUEHUH.

[lepneHUKYIAPHOCTh NPSIMOM M IUIOCKOCTH: INEPHEHAMKYJISPHBIE IIPSAMBIE B IPOCTPAHCTBE,
NpsIMbIE Mapajule/IbHbIE U MEPIEHIUKYISPHBIE K IJIOCKOCTH, MPU3HAK NEPHEHAUKYISIPHOCTH NPIMOU U
IJIOCKOCTH, T€OpeMa O MPSIMOM MEpPIEeHIUKYISIPHOU IIIOCKOCTH. YTJbl B MPOCTPAHCTBE: YIOJd MEXKAY
OpsIMOM M IUIOCKOCTBIO; JIBYTPAHHBIA YTOJ, JUHEWHBIA Yrojl ABYTpaHHOro yria. OpmozonanbHoe
npoexmupoganue. llepneHaANKyIsp U HAKIOHHbBIE: PACCTOSHUE OT TOYKH JI0 IIOCKOCTH, PACCTOSIHUE OT
IPSMOM 0 MIIOCKOCTH, MPOEKIUs (PUTYPHI HA TIIOCKOCTh. [leprneHauKyIsIpHOCTD IJIOCKOCTE!: MPU3HAK
MEPIECHANKYJISIPHOCTH ABYX IUIOCKOCTEN. Teopema o TpEX nepneHauKynspax.

Yenvr 6 npocmpancmee: y2on mexncoy npamou u ni0CKOCMbI0, 08Y2PAHHbIU Y20Jl, TUHEUHbIU )20]l
0gyepannozo yena. Tpéxepannwiti u mHocoepannvie yeavl. C80UCmMea NioCKUX Y2108 MHO20SPAHHO20 Y2ld.
Ceoticmea nIOCKUX U OB8VZPAHHBIX Y208 MPEXepaHHo2o yead. Teopemvl KOCUHYCO8 U CUHYCO8 OJisl
MpExXepanno2o yena.

MHoOrorpaHHuKHu

IloHsiTHE MHOTrOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOIOIDAHHUKA, BBIMYKIIBIE W HEBBIMYKJIbIE
MHOTOTPaHHUKH; pa3BEPTKa MHOTOIPAHHUKA. Budbl MHO202paAHHUKO8, pA36EPMKA MHO202PAHHUKA
[Tpusma: n-yrospHas npu3Ma; TpaHU U OCHOBAHMSI MPU3MBI; MpsMasi U HAKJIOHHAs MPU3MbI; OOKOBasi U
IIOJIHAsI TIOBEPXHOCTh Npu3Msbl. [lapamenenunesn, npsMOYroJbHBIM NMapajuleIenuIe] U ero CBOMCTBa
Kpamuaiiwue nymu na noeepxnocmu muocoepannuxa. Teopema Jiinepa. [Ipocmpancmeennas meopema
Iughacopa. Tlupamuna: n-yroipHas MUpaMua, TPaHU U OCHOBAaHUE MHUpPAMHJIbI; OOKOBas M MOJHAS
MOBEPXHOCTh NUPAMUbl; MpPaBWIbHAS M yCEUEHHAs NMUpAMUJA. DJIEMEHTbl MPU3Mbl U TUPAMHBL.
[IpaBunbHbIE MHOTOTPAaHHUKU: TOHSATHE TMPABUIBHOIO MHOTOIPAaHHMKA; MpaBWIbHAs MpU3Ma U
NpaBWJIbHAs TUPAMUJA; TpPaBUIbHAS TPEYroilbHas TMUpPaMHIa W TMPABUIBHBIA TETpadap; Kyo.
[IpencraBieHue o MpaBUIIbHBIX MHOTOIPaHHUKAX: OKTAdIp, 10AeKadip U uKocadap. CeueHus: mpu3Msl U
TUPaMUJIbI.

CummeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTENIBHO TOYKH, MPSIMOM, INIOCKOCTH. DJIEMEHTBI
CUMMETPHUU B MUPAMUJIAX, MapajlieNenuIe ax, NpaBUIbHbIX MHOTOIPaHHUKAX.

Brruucnenne »eMEHTOB MHOTOTPAHHHKOB: p&0pa, nuaroHanu, yriael. [lnomans OGoxoBoOit
MOBEPXHOCTU M TIOJHOM MOBEPXHOCTH MPSIMON MpPHU3MBI, IUIOIAJAb OCHOBaHMUH, Teopema O OOKOBOM
MOBEPXHOCTH TMpsIMOM mpu3Mbl. Ilnomans OOKOBOH IMOBEPXHOCTH M TOBEPXHOCTH MPaBUIBHON
NUPaMUJIBI, TeOpeMa O Iuiomanu yceuy€HHou mupamunbl. [lonstre 06 006béMe. OOBEM MHpaMUIBI,
IIPU3MBI.

[TonoGubIe Tena B npocTpancTBe. COOTHOIICHUST MEXY IUIOMIAIIMU TOBEPXHOCTEH, 00BEMaMu

1 KypcuBOM Bbl/ie/IeHb] 371eMEHThI COJlepKaHHUs, U3ydyaeMble Ha yT1y6J1eHHOM YPOBHe



IMOIOOHBIX TEI.
Bexmopwt u koopounamui ¢ npocmpancmee

Ilonamus: eekmop 6 npocmpancmee, HY1e8ou 6eKmop, OIUHA HEHYIe8020 8eKmopa, 6eKmopbl
KOJLIUHeapHvle, COHanpasieHHble U NPOMUBONON0ICHO HANPAasIeHHble 6eKmopbl. Pasencmeo eexmopos.
Heticmeus c gekmopamu. crodxicenue u Gbl4umanue eKmopos,; CyMma HeCKOIbKUX 6eKMOPO8; YMHONCEHUE
eexmopa Ha uucio. Ceovicmea cnodceHusi eekmopos. Ceoucmea YMHOMCEHUS 6eKMOopd HA YUCTO.
Ilonamue komnaanapuvie 6ekmopwvl. Illpusnak Komnianapwocmu mpéx eexkmopos. Ilpasuno
napannenenuneda. Teopema o0 pasznodxcenuu 6eKmopa no mpéM HEeKOMHIAHAPHLIM GEKMOPAM.
Ipamoyzonvnasn cucmema Koopounam 6 npocmparncmee. Koopounamwvl eexmopa. Cesazv medcoy
KOOpOUHAmMamu 86eKmopa u Koopounamamu modex. Yzon mexcoy eekmopamu. CkanapHoe npousseoenue
8EKMOpO8.

11 xnace
Tesa BpameHust

Hununapuueckass MOBEPXHOCTb, OOpasyloollue  LUWIMHJIPUYECKOH  INOBEPXHOCTH,  OCh
WIMHAPUYECKOW ToBepXHOCTH. Llmnmmuap: ocHoBaHMS W OOKOBas MOBEPXHOCTh, 0Opa3yromas U OcCh,
TUIOIAAb OOKOBOM M TIOJTHOM MOBEPXHOCTH.

Konunyeckas moBepXxHOCTb, 00pa3yroiine KOHU4ECKONW TOBEPXHOCTH, OCh M BEPILIMHA KOHUYECKOH
noBepxHocTu. KoHyc: ocHOBaHME W BepllMHA, 0o0pa3yromias M OCh, IUIOMIAAh OOKOBOM U TOJHOMN
HOBEPXHOCTHU. Y C€UEeHHBIN KOHYC: 00pa3yrole U BbICOTa, OCHOBAHUS M OOKOBasi IOBEPXHOCTb.

Chepa u map: wLEHTp, paauyc, IUAMETp, IUIOMIAAbr MOBEPXHOCTH cdepbl. B3anmHoe
pacnoioxeHue chepsl U IIOCKOCTH, KacaTellbHas MIIOCKOCTh K cdepe, riomanb cepol. M3o0paxeHue
TeJ BpallleHUsl Ha IUI0CKOCTH. Pa3BepTka nuiauHapa 1 KoHyca.

KoMOuHanmu ten BpaleHusi ¥ MHOTOIPAHHUKOB. [Ipuszma, énucanmas 6 yuiuHop, ONUCAHHAS
oxono yununopa. Ilepeceuenue cghepvr u wapa c¢ niockocmwio. Kacanue wapa u cgepbi niockocmsio.
MHororpaHHuK, ONMCaHHBINA 0KOJIO c(hepsl, chepa, BIUcCaHHAas B MHOTOIPAHHUK, WM TEJI0 BpallleHusl.

[Tonstue 06 o0beme. OcHOBHBIE CBOMCTBa 00BeMOB Tenl. Teopema 00 0o0bemMe MPAMOYTOIBHOTO
napasuieNienunena u ciaencTsus u3 Hee. O6beM nUIUHApa, Kouyca. O0vem npsamou u HaKIOHHOU NPU3MbL,
nupamuosi. O0BEM 11apa u waposoeo cezcmenma, TIIOMaab chepsbl.

IInowaow nosepxnocmu yununopa, Kowyca, niowaosb cgepol u ee yacmeti. [lonoOHbIe Tena B
npoctpaHcTBe. COOTHOIIEHUS MEXAY IUIONIAJIMU TOBEPXHOCTEH, oO0beMaMu MOAOOHBIX Tell.
IIpeobpazosanue nooobus, comomemus. Pewenue 3adau Ha niockocmu ¢ UCNONB308AHUEM
cmepeomMempuieckux Memooos.

Ceuenust nwiMHIpa (MapayiebHO U MEPIEHAUKYISPHO OCH), CEUeHUs KOHyca (MapajulesbHOe
OCHOBaHHUIO U MPOXOJSIIEe Yepe3 BEpUINHY), CEUCHHS 1Iapa. Memoobl NOCMPOEHUs. Ce4eHUll. Memoo
c1e008, Memoo 8HYmMpeHHe20 NPOEeKMUPOBAHUsl, MEMOO NePEeHOCAa CeKywell NI0CKOCMU.

BexTOpbl M KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha miockoctd M B mpocTpaHCcTBE. CIIO)KEHHE M BBIUMTAHME BEKTOPOB. YMHOMKEHHE
BEKTOpa Ha uMcio. Pa3nokeHue BeKTOpa IO TpeM HEKOMIUIaHapHbIM BekTopam. [IpaBuio
napajuienenunena. PemieHue 3agad, CBSI3aHHBIX C NPUMEHEHHEM IMpaBWJI JEHCTBHI C BEKTOpaMHU.
IIpssMoyronbHas cucrema KoopAauHaT B npocTtpaHcTtBe. Koopaunats! Bekropa. [Ipocteimme 3agaun B
KOOpJMHATAX. YTOJ MEXAy BeKTopaMmu. CKalsipHOE IPOU3BEACHUE BEKTOPOB. BrIunciaeHue yrios Mexay
MNPSAMBIMH U TUIOCKOCTAMH. KoOpAMHATHO-BEKTOPHBIN METO/ NPU PEIIEHUH T€OMETPUUECKHUX 3a4ad.
Jeusicenus 6 npocmpancmee

Jsuoicenus npocmpancmea. Omoobpasxcenus. /[eudicenus u pasencmeo gueyp. Obwue ceoticmea
osuoicenuti. Buowl Osudicenuil: napannenvHulil NEpeHoc, YEHMPANbHdas CUMMeMpUs, 3epKalbHas
cummempusi, nosopom 8oxpye npsamotl. Ilpeoopazosanus noooous. Ilpsamas u cgpepa Diinepa.



TEMATUYECKOE IINIAHUPOBAHUE YUYEBHOI'O KYPCA (IIO TOJJAM OBYYEHMUS)
10 kaacce

Ba3oBeiii ypoBeHb (68 uacos)

Vriy6nennsiii yposerb (102 gaca)

HasBanue pasnena
(Temsbl) Kypca,
(KOTIMYECTBO 4acoOB)

OcHOBHOE COACpIKaHUC

(OCHOBHBIE BUBI IEATEILHOCTH
yaaImxcs

HasBanue pasnena
(Temsl) Kypca,
(KOJIMYECTBO YaCOB)

OcHOBHOE COACPIKaHUEC

(OCHOBHBIE BUJIBI
NEeSITETIbHOCTH yYalHXCsl

Beenenue B
crepeometpuio (10

1)

(OCHOBHBIE TOHSTHSA
CTEPEOMETPHHU: TOUKA, IIpsSMas,
[JIOCKOCTb, IPOCTPAHCTBO.
[IpaBuia n300paxxeHus Ha
PUCYHKaX: H300paskeHUs
[JIOCKOCTEN, NIapajlIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka.

[ToHsATHA: IEpeceKaroIUECs
[UIOCKOCTH, IIEPECEKAIOLINECS
psiMasi ¥ THIOCKOCTb.

3HAKOMCTBO C MHOTOTPaHHHKaMU,
n300pakeHne MHOTOTPAaHHUKOB Ha
PUCYHKaX, Ha MPOEKIIMOHHBIX
uyepTekax. HadanbHbie cBefieHUs O
KyOe 1 nupamuie, uxX pa3BEPTKU U
moxenu. CeueHusa
MHOTOTPAaHHUKOB.

[lonsaTHE 00 aKCHOMATUYECKOM
[MOCTPOCHUU CTEPEOMETPHU:
AKCHOMBI CTEPEOMETPUH U
CJICZICTBUS U3 HUX

AKTyanu3upoBaTh (GaKThl U METOBI
[UTAHA- METPUH, PeIIEBAHTHBIE TEME.
[lomy4gaTs IpeCTaBIEHUS O
MPOCTPAHCTBEH- HBIX (PUTypax,
pa30upaTh MpocTeiinre mpaBmuia
n300paXeHus THX QUryp.
M300paxaTh NpSIMYO B TNIOCKOCTb
Ha pHCYHKE.

Pacro3HaBaTh MHOTOTPaHHUKH,
MUpaMuy, Ky0, Ha3bIBaTh X
DIIEMEHTHI

Jlenath pUCYHOK Ky0a, MTUPaMHIbI,
HaXOJIUTh OIINOKY B HEBEPHBIX
N300pPKCHHUSX.

3HAKOMHUTBLCS C CEUCHUSIMH, C
METOJIOM CJICJIOB; UCTIOIH30BATh JIJISI
[MOCTPOCHUS CEYSHHS METOJ] CIIEIIOB,
KpaTKO 3aIlUCHIBATH IIarH
MOCTPOCHUS CEUEHHUSI.
Pacrio3naBaTh BUJI ceueHUs U
OTHOILIEHUH, B KOTOPBIX CEYEHHE
nenuT pedpa KyOa, HaXOIUTh
[UIOINA/b CCUCHUSL.

Vcnionp30BaTh mmo1o0ue mpu
peleHUH 32]1a4 Ha TIOCTPOCHHUE
CEYCHUI.

3HaKOMHTHCS C aKCHOMATHUECKUM
MOCTPOCHUEM CTEPEOMETPHUH, C
aKCHOMaMH CTEPEOMETPUH U
CIICJICTBUSIMH U3 HUX.

I/IJ'IJ'IIOCTpI/IpOBaTL aKCHOMBbI

Beenenue
B crepeomeTpuio (23

)

OCHOBHBIE IPOCTPAHCTBEHHbIE
(buTypHIL.

IloHsATHS CTEpeOMETpHUU:
TOYKA, IPSIMasi, INIOCKOCTb,
npocTpancTBO. OCHOBHBIE
MpaBuiia H300paKeHHS Ha
[PUCYHKE ILIOCKOCTH,
MapauICIbHBIX ITPAMBIX
(OTpE3KOB), CEPEIUHBI OTPE3KA.
[loHsATHS: IEpeceKaroIIecs
[UIOCKOCTH, TIePECEKaIOINECs
[psaMas U III0CKOCTb,
MOTYTIPOCTPAHCTBO.
MHOrorpaHHHUKH,
N300paKeHNE MPOCTEHIIINX
NPOCTPaHCTBEHHBIX (uUryp,
HECYILECTBYIOIINX OOBEKTOB.
AKCHOMBI CTEPEOMETPUH U
MepBbIC CIAESICTBHS U3 HUX.
Crioco0bI 3a7[aHus IPSIMBIX U
[UIOCKOCTEH B IIPOCTPAHCTBE.
0O0603HauUEHHS IPSMBIX U
[LJIOCKOCTEH.

Ceuenus. M3o0paxenue
CEUYEeHNI MUpaMHuIbl, KyOa u
[IPU3MBI, KOTOPBIE IIPOXOIAT
yepe3 ux péopa. MzobpaxeHue
fepecedeHus OyYeHHBIX
rockocTel. PackpaiinBanue
[MOCTPOCHHBIX CCUCHUH

[Pa3HBIMU [IBCTAMU. MCTOI[

Onpenenars MIOCKOCTh KaK
(burypy, B KOTOpOit
BBITIOTHSIETCS TUTAHUMETPHS.
enats npocreiiine
JIOTUYECKHE BBIBOBI U3
AKCHOMAaTHKH TUIOCKOCTH.

[ IpuBOAMTH IPUMEPBI
[pEaNbHBIX O0BEKTOB,
yeaIn3auueil KOTOPBIX
SBIISIFOTCSL AKCHOMBI
TEOMETPHH.

M3yuyaTh, NPUMEHSTH
IIPUHOUIIBI TIOCTPOCHUA
CEYCHUH.

Mcnons30BaTh I
MMOCTPOEHUS CEUEHNI METOJ]
CJIEJIOB, METOJ] BHYTPEHHETO
[IPOEKTUPOBAHUS, METOJL
MepeHoca CeKyIen
[LIOCKOCTH.

Pemats ctepeomerprueckue
3a/1a4yM: Ha ONpeeIcHne
BHJIa CEYCHUS U
HaX0)K/IEHUE €Tro TUIOIIA/IH.
AKTyan3upoBath (HakThl U
METO/IbI INTAHUMETPUH,
[peIeBaHTHBIE TEME,
MPOBOJNUTH AHAJIOTUH.
Hcnonb30Bath pu
[pEIIeHNN 3a/1a4 CIIEAYIOLIHe

MJIAHUMCTPUUICCKUC (I)aKTI:I




pHUCYHKaMH U IpUMepaMu u3
OKpyKaroIei 00CTaHOBKH

CJIeIOB ISl TIOCTPOCHHUS
ceuennii. CBOMCTBa
[epecevyeHU MPSIMBIX U
rockoctel. [locTpoenue
ceueHmii B mupamue, kyoe mo
TpEM ToukaM Ha pEOpax.
Co3nanre BEIHOCHBIX
uepTexKeN 1 3aMKCh 11aroB
[TOCTPOCHUSI.

[loBTOpEHME IITAHUMETPUH.
Teopema o
MMPONOPIIMOHANBEHBIX OTPE3KaX.
[lomoOue TpeyrombHUKOB.
Teopema Menenas. Pacuérel B
CEYCHHSX Ha BEIHOCHBIX
yepTexKax.

Vcropust pa3BUTHS
TUIAHUMETPHUH U CTEPEOMETPHH.

1 METOABL:
Teopembl Qaiieca v 0
MPONIOPLIMOHAIBHBIX
OTpe3Kax. AJTOPUTM
NeJIEHUs OTpe3Ka Ha N
[paBHBIX yacteil. Teopema
Menenast.
PaBHOOCTPEHHBIIA
TPEYTOJIbHUK.
PaBHOCTOpPOHHMIT
TPEYyTrOJIbHHUK.
[IpsiMOyTONbHBIIA
TpeyroibHUK. CBOWCTBO
CpeaHEHN JIMHUU
TpeyronbHuKa. CBOMCTBO
OUCCEKTPUCHI yTia
TpeyroiabHuka. CBOMCTBO
MeaH TPEYroJIbHUKA.
[Tpu3Haky momoOus
TPEyroJIbHUKOB.
[lony4ats npeacTaBaeHus
00 OCHOBHBIX JTarax
[Pa3BUTHS T€OMETPUH KaKk
COCTaBHOM 4acTu
(dyHIaMeHTa pa3BUTHS

TEXHOJIOT Ui
IIpsimMble 1 B3anmHOe pacnionoxeHne npsiMbIX |AKTyaan3upoBaTh (pakTel 1 MeTo b (B3anMHOe B3anMHO€E pacnosoxeHue Knaccudunmposars
[JIOCKOCTH B IIPOCTPAHCTBE:! [JIJAHUMETPHUH, PEJIEBAHTHBIE TEME, [PACIIOJIOKEHUE [IPSAMBIX B IIPOCTPAHCTBE. B3aUMHOE PACIOIOKEHHUE
B [IPOCTPAHCTBE. [IEPECEKAIOIINECS, IAPAILICIIBHBIE [IPOBOIUTH [IPSAMBIX B CkpemuBaromuecs mpsAMble.  [IPSAMBIX B IPOCTPAHCTBE,
[lapainensHOCTh M CKpEIIMBAIOLIUECS MIPSIMBIE. QHAJIOTUH. npoctpancTBe (6 1)  |[[IpU3HAKM CKPELIMBAIOUIMXCS  [MIUTIOCTPHPYS PUCYHKAMU H
[IPSIMBIX [lapamienbHOCTD NPSMBIX U [lepeuncnars BO3MOXHBIE CIIOCOOBI [IPSMBIX. [IPUBOAS IPUMEPBI U3

1 IDIOCKOCTEH
(12 u)

MJI0CKOCTEN B MPOCTPAHCTBE:!
MapajuieIbHbIE IPSMBIE B
[IPOCTPAHCTBE; apajljIeIbHOCTD
TPEX MPSIMBIX; MapaJIEIbHOCTD
[PSIMOM U IIOCKOCTH.

YT7BI ¢ COHAIIpaBIEHHBIMU
CTOPOHAMHU; YTOJI MEXKAY

[PSIMBIMU B IIPOCTPAHCTBE.

PaCOIOKEHHUS IBYX MPSIMBIX B
MPOCTPAHCTBE,

WILTIOCTPUPOBATH UX Ha TIPUMEpPax.
JlaBaTh omnpejeneHne
CKPELUBAIOIIXCS TIPSIMBIX,
(hopMyJIUPOBATH MPU3HAK
CKPELIMBAIONIIXCS IPSIMBIX U
MPUMEHSITh €T0 TIPH PEIICHUY 3a/1a4.

[lapannensHble IpSIMBIE B
rpocTtpaHcTBe. Teopema o
CYIIIECTBOBAHNH U
€IMHCTBEHHOCTH MPAMOM
MapajuIeIbHON JaHHOU
MpAMOM, TPOXOJAIIEN Yepe3
TOYKY IPOCTPAHCTBA U HE

nexanie Ha JaHHOU TPSMOiA.

[peaNbHOM KU3HU.
Jloka3bIBaTh TEOPEMY O
CYLIIECTBOBAaHUH U
€IMHCTBEHHOCTH
MapajuIeIbHON MPSIMO,
MPOXOJIAIIEH YepPE3 TOUKY
MIPOCTPAHCTBA U HE
nexaleil Ha Ipyrou




[TapanneasHOCTD IIOCKOCTEH:
MapajuieIbHbIC JIOCKOCTH;
CBOMCTBA MapaICIbHBIX
rockoctet. IIpocreiiive
[MPOCTPAHCTBEHHBIC (PUTYPHI HA
[IOCKOCTH: TETPadap, Kyo,
MapaJuIeTIeTiITe]]; TOCTPOCHHE
CEUECHUI

PacriosHaBaTh pu3My, Ha3bIBaTh €€
SJIEMEHTHI.

CTpoUTh cedeHHs MPU3MBI Ha
TOTOBBIX YEpTEXkKax.

[lepeuncnaTs BO3MOXKHBIE CIOCOOBI
B3alIMHOTO PacCIOJIOKEHUS MPSIMON
1 TUIOCKOCTH B IIPOCTPAHCTBE,
[IPUBOIUTH COOTBETCTBYIOLINE
[IPUMEPBI U3 PEAIBHOM )KU3HU.
JlaBaTh onpeneneHue
MapajvieIbHOCTH NPSAMOU U
[IOCKOCTH.

DOpMyIMpPOBATH IPU3HAK
MapaJIeIbHOCTH

MIPSIMOM U TNIOCKOCTH, YTBEPKICHUE
0 IpAMON

[IEPECEUEHHUSI JBYX IUIOCKOCTEH,
MPOXOAIINX Yepe3 NapaIesIbHbIE
MpsIMBIE.

Pemath npakTU4eckye 3a1a4u Ha
MMOCTPOCHUE

CE€YEeHNI MHOTOIpaHHUKA.
OOBSACHSTH CITy4au B3aUMHOTO
[pacronoKeHus

[IJIOCKOCTEH.

JlaBaTh onpenesieHre
MapajuIeIbHBIX IJIOCKOCTEM;
MPUBOAUTH IPUMEPHI U3 PeaIbHON
PKU3HU U OKPY’KaIoIeil 00CTaHOBKH,
WJUTIOCTPHUPYIOIINE TapaIeIbHOCTh
riockocted. Mcnonb3oBate
[PU3HAK [1apAJUIETIbHOCTH IBYX
[JIOCKOCTEH, CBOMCTBA
MapauIeIbHBIX ITIOCKOCTEHN pH
pEIIEHNH 3a/1a4 Ha TIOCTPOEHHE.
OOBSICHATD, YTO HAa3bIBAETCS
MapauIeIbHBIM IPOEKTUPOBAHUEM H
KaK BBITIOJIHAETCS MPOEKTUPOBAaHUE
¢Guryp Ha IIOCKOCTb.

JleMMa o0 mepeceueHuun
MapajuIeIbHBIX IPAMBIX
M10cKOCThIO. [lapannensHocTh
Tpéx npsAMbIX. Teopema o TpEX
MapayIeIbHbIX MPSMBIX.
Teopema 0 CKpeLUBaIOIINXCS
MPSMBIX.

[TapamiensHoe
rpoexTupoBanue. OCHOBHEIE
CBOICTBA MapajlieIbHOTO
MPOECKTUPOBAHMSI.
M300paxkeHre pa3HbIX QUTYp B
[apajuieIbHON IIPOEKIUU.
LlenTpanbHas NpOEKLHUS.

'YT0JI ¢ COHAanpaBICHHBIMU
CTOPOHaMHU. YTOJI MEKIY
[PSIMBIMH.

3a1aun Ha 10Ka3aTelbCTBO U
HCClieIOBaHNE, CBA3aHHBIE C
[PACIIOJIOKCHUEM MIPSAMBIX B
[POCTPAHCTBE.

[PSAMOIL; JIEMMY O
MepeceyeHnH! MI0CKOCTH
NBYyMs TapAJUIEIbHBIMA
MPSAMBIMU; TEOPEMY O TPEX
MapaIeIbHBIX MPSMBIX.
Jloka3pIBaTh MpU3HAK
CKPEILMBAIOLINXCS MPSIMBIX,
TeopeMy O
CKPEIMBAOLINXCS MPSIMBIX.
Jl0Ka3bIBaTh TEOPEMY O
[pPaBEHCTBE YIJIOB C
COHAIPaBJICHHBIMH
CTOpPOHaMHU.

OOBSCHATH, UTO HA3BIBAETCS
napajuieIbHbIM U
LEHTPAIBHBIM
MIPOEKTUPOBAHUEM H KaK
BBITTOJTHAETCS
MpoekTHpoBaHue GUTyp Ha
TIOCKOCTb.

Jloka3pIBaTh CBOMCTBA
MapaiesTsHOro
MTPOEKTHUPOBAHMS.
N300paxars B
rapajulelIbHOM IPOEKLIUN
[pa3HbIe TEOMETPUUYECKUE
(uryps.

Peate crepeoMeTpudeckue
3a/1a4M Ha JI0KA3aTEIbCTBO
1 NCCJIEJOBAHNUE, CBA3aHHBIC
C pacHoJIOKEHUEM MPSIMBIX
B ITPOCTPAHCTBE.
[IpoBoaNTE HOKa3aTENbHBIE
[paccykKAeHHs IPH PELICHUH
TEOMETPUUYECKUX 3ajiad,
CBSI3aHHBIX CO B3aUMHBIM
[pacIoyI0KEHUEM IPSMBIX B
IIPOCTPAHCTBE.

CpaBHUBATD,




M300paxats B mapaieabHON
MPOCKINU Pa3THYHbIE
reoMEeTpUUECKUE (DPUTYPHI.
MoaenupoBaTth peanbHble CUTyaluu
Ha SI3bIKE TEOMETPHUH, UCCIIEI0BATh
MOCTPOCHHBIE MOJAETH C
HCTIOJIb30BaHUEM I€OMETPHUUCCKUX
[OHSTU.

Hcnoabp30BaTh IIpu pCIICHUU 3a/1a4
Ha IOCTPOCHUE CEUCHUIN MOHSITHE
napasieaIbHOCTH, IPU3HAKYA U
CBOICTBa napayICJIbHBIX IMPAMBIX
Ha MJIOCKOCTH

QHaAJIN3UPOBATH U
OLIEHUBATh YTBEPKIEHUS C
LEJIBIO BBISIBJICHUS
MOrMYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX
[paccyX1eHUH.
MoenupoBaTh peaibHble
CUTYaLlH, CBA3aHHBIE CO
B3aMMHBIM PacIOJI0KEHUEM
MPSMBIX B IPOCTPAHCTBE, HA
MI3BIKE IT'COMETPUU.
VccenenoBare NOCTPOEHHBIE
MOJIEJIN C HCIOJIb30BAaHHEM
reOMETPUUYECKUX MTOHATUH 1
TeopeM, ammapara ajreopsl,
1(POBBIX PECYPCOB.
[TonyyaTs npencTaBieHUE O
LIEHTPAJILHOM
MPOEKTHPOBAHUH U 00
MCTOpHU paboT MO TEOpUHU

MEPCTICKTUBEI
[apasiennsHOCT [loHsATHS: TapaIeIbHOCTh Knaccudunuposars
MPSIMBIX U MPsIMOM M MJIOCKOCTH B B3aMMHOE PacIOJIOKEHUE
[UIOCKOCTEH B [IPOCTPAHCTBE. MPSIMOM U MIIIOCKOCTH B
MPOCTPaHCTBE [Ipr3Hak nmapamienbHOCTH [POCTPAHCTBE, NPUBOIS
(8 1) [IPSIMOM U IIJIOCKOCTH. COOTBETCTBYIOLIHE

CBolicTBa MapauIeTEHOCTH
MPSIMOM U IJIOCKOCTH.
["'eomeTprUeckue 3a1a4n Ha

BBIYHCJICHUC U 1OKA3aTCIILCTBO,
CBS3aHHBIC C TAPAJIJICJIbHOCTBIO

[PSIMBIX U IUIOCKOCTEN B
[IPOCTPAHCTBE.

[TocTpoeHue ceuenus,
[TPOXOJISIIET0 Yepe3 JaHHYIO
MPSIMYIO Ha YEPTEKE U
MapaljiebHOTO APYroit

npsMoid. Pacu€r oTHOIIEHUH.

[TapannensHasi IPOESKIHS,

[PUMEpPBI U3 peaIbHOM
KU3HH.

DopMyITpOBaTH
OTIpe/IeIIEHIE
MapauIeIbHBIX IPSIMOM 1
[IOCKOCTH.

JloKka3bIBaTh MIPU3HAK O
rapajuieIbHOCTH NPSMOK U
MJI0CKOCTH; CBOMCTBA
MapaljiebHOCTH MPSAMOU U
[UIOCKOCTH.

PemaTh crepeoMeTpudecKue

3aJa4y BBIYMCICHUA




[IPUMEHEHUE JJII TOCTPOCHUS
ceueHuid Ky0a u
rapauieNennIe/a.

CRoiicTBa mapajuiesenuIea u
[IPU3MBI,

ITapanneabHble TIIOCKOCTH.
TIpu3Haku napamieIbHOCTH
NBYX Itockocteil. Teopema o
MapauieIbHOCTH U
€MHCTBEHHOCTH TUIOCKOCTH,
WITPOXOIAIIEH Yepe3 TOUKY, He
[PUHAJIEKAULYI0 JAHHON
MJIOCKOCTH U CIICJICTBHUSA U3 HEE.
CBoiicTBa NapaylJICIbHBIX
[JIOCKOCTEH: O
[MapaJuICIbHOCTH MTPAMBIX
repeceueHus IPH NIepecedeHu N
NBYX MapauIe€IbHbIX
[IOCKOCTEH TpeTheil; 00
0Tpe3Kax MmapaueTbHBIX
MPSIMBIX, 3AKITFOYEHHBIX MEXITY
[apauICJIbHBIMU IIJIOCKOCTSAMU,
0 TIepeceYeHHH TIPSIMOH C
BYMsI TIApAJLIEITbHBIMU
[IOCKOCTSIMU

1 10Ka3aTeIbCTBO,
CBSI3aHHBIE C
MapauIeIbHOCTHIO MPSIMBIX
Y IUIOCKOCTEH B
MPOCTPAHCTRE.

PemaTs mpakTuyeckue
3a/71a4y Ha IOCTPOEHUE
CEUCHM Ha yepTekax
TeTpasapa u
napaisenenumeaa.

[Pemiate crepeomeTpuyecKue
3aJa4uM, CB3aHHBIE C
[MOCTPOCHUEM CEYEHUI
TJIOCKOCTBIO.

TIpoBOAUTE JIOTUYECKU
KOPPEKTHBIE TOKA3ATEIbHbIC
[PacCyKJI€HUS MIPU PEUICHUM
TEOMETPHUYECKUX 3324
CBs3aHHBIX C
MapajuieIbHOCTHIO
MIOCKOCTEH.

CpaBHHBaTH U
AHAJTU3UPOBATh pPeajbHbIC
CUTYAalllH, CBSI3aHHBIE C
MapaJJIENbHOCTBIO IIPSIMOU
1 TUTOCKOCTH B
MPOCTPAHCTBE;
MOJIEJIPOBATh peajibHbIC
CUTyaluH, CBA3aHHBIC C
MapauIeIbHOCTBIO MPSIMON
W TUTOCKOCTH B
MPOCTPAHCTBE, HA SI3BIKE
FEOMETPHH

IIepneHIuKyIIIpHOC
Tb IIPSAMBIX U
rockocreit (12 v)

IleprieH IUKyYISIPHOCTD MIPSIMOM

U IIJIOCKOCTHU: NIEPIEHANKYJIIPHBIE
[IPSIMBIE B IIPOCTPAHCTBE, IIPSIMBIE
MapauleIbHbIE U IEPICH TUKYIISIP-
HBIC K IUIOCKOCTH, IIPU3HAK

MEPIEHANKYIIPHOCTH MPSMOU U

AKTyanu3upoBaTh PaKThl U METO b
TUTAHUMETPHU, PEIICBAHTHBIE TEME,
[TPOBOJUTH AHAJIOTHH.

OOBACHATH, KAKOW yTOJI HA3BIBACTCS
YTIIOM MEXJTY TTePeCeKarOIUMHUCS
MPSIMBIMH,

TTepneHIUKYIIPHOCT
b IPSIMBIX U
MJIOCKOCTEN B
IIPOCTPAHCTBE

(25 9)

IToBTOpEHME: TEOpEMaA
ITudaropa Ha TUIOCKOCTH,
TPUTOHOMETPHS
MPSIMOYTOJIEHOTO
TPEYTOJIHHUKA.

CBoiicTBa Ky0a u

AKTYyaIM3HpOBaTh PaKTHI 1
METO/IbI IIJJAaHUMETPHUH,
[pEJIEBaHTHBIE TEME,
[IPOBOJUTH AHAJIOTHH.
DopMyIupoBaTh

OTIpeIeIICHUSL:




[IJIOCKOCTH, TEOPEMA O MPSAMOU
[IEPIIEHAUKYJIIPHOU INIOCKOCTH
[lepneHAVKYIIAp U HAKIOHHBIE:
paccTosTHUE OT TOYKH 110
[IJIOCKOCTH, PACCTOSIHUE OT
[IPSIMOM 10 TNIOCKOCTH.

CKpEIMBAIOLUIUMHUCS IPSMBIMU B
[IPOCTPAHCTBE.

JlaBaTb onpenencHue
MEPIEHIUKYIISIPHBIX IPSMBIX U
[IPSIMOM, IEPIECHAUKYJIISIPHOU K
IIJIOCKOCTH.

Haxonutp yrisl MeXIy
CKPEIIMUBAIONIMMHUCS IPSIMBIMU B
KyOe 1 mUpaMuze.

[IpuBOIUTH IPUMEPHI U3 peaIbHON
PKU3HH 1 OKpPY>KaroIei 00CTaHOBKH,
HUJUTFOCTPUPYIO- IIKE
MEePIEeHIUKYISIPHOCTh NPSAMBIX B
MIPOCTPAHCTBE U
MEePIEeHIUKYIIPHOCTD PSMOU

K IJIOCKOCTH.

DopMyIHpOBaTH IPU3HAK
MEePIEeHIUKYISPHOCTH PSMON U
MJI0CKOCTH, TPUMEHSTH €T0 Ha
[PAKTUKE: OOBACHITD
MepIeHINKYIISIPHOCTE pedpa Kyba 1
TMaroHaJid ero rpaHu, KOTopas ero
HE COJECPKUT, HAXOAUTh JIITHHY
nuaroHany Ky6a. Beraucsts
BBICOTY IIPABUJIBHOM TPEYTOJIBbHOU U
[IPaBUIIbHON YETHIPEXYTOJIBHON
mUpaMuz 1o JAIuHaM pEdep.
Pemats 3a1aun Ha BBIYUCIICHUS,
CBSI3aHHBIE C
MEePIeHIUKYISIPHOCTHIO TIPSIMON U
[JIOCKOCTH, C UCTIOJIB30BAHUEM IIPH
[PEIICHNH TUIAHUMETPUIECKUX
(haKTOB M METO/IOB.

OOBSACHATH, YTO HA3BIBAIOT
MIEPIEHIUKYIIIPOM U HAKIIOHHOW U3
TOYKH K IIJIOCKOCTH; TPOEKLIU- eH
HAKJIOHHOM Ha IUIOCKOCTb.
OOBICHATE, YTO Ha3bIBAETCS

[PACCTOAHUCM: OT TOYKHU O

MPSAMOYTOJIEHOTO
napansenenuIesaa.
Brruricnenue 1iaMH OTPE3KOB B
KyOe 1 MPsIMOYTOITEHOM
MapansenenuIese.

I IepnieHAUKYISIPHOCTB IPSIMOU
U 1iockocTH. [Ipu3Hak
MEepHIEeHIUKYISIPHOCTH IPSIMOU
1 11ockocTy. Teopema o
CYILIECTBOBAaHUU U
CIUHCTBEHHOCTH NPSMOH,
[MPOXOJIAILIEN Uepe3 TOUKY
MPOCTPAHCTBA U
MEepHEeHANKYISIPHON K
mrockocTy. [Inmockoctu u
MepIeHANKYIISIPHbIE UM MpsMast
B MHOT'OFPAHHUKAX.

IleprieH UKy U HAKJIOHHASL.
IlocTpoeHue neprneHIuKyIspa
13 TOYKU Ha MPSAMYIO.
Teopema o TpEx
MepIeHINKYApax (mpsMas u
oOpaTtHas).

'Yron mexuay
CKPELIMBAIOLIUMUCS IPSIMBIMH.
[Tounck nepreHANKYIISPHBIX
MPSIMBIX C TIOMOILBIO
MePIeHINKYISIPHBIX
mIockocTeld OpToroHaIbHOE
npoektupoBanue. [loctpoenne
ceueHuid Ky0a, IpU3MBI,
MPaBHILHON MTUPAMUJIBI C
[MOMOIIIBIO OPTOTOHAJIBHOM
npoekuuu. CUMMETpHS B
MPOCTPAHCTBE OTHO- CUTEIBHO
riockocTu. Ilnockoctu
CUMMETPHUH B
MHOTorpaHHHKax. [Tpusnax

MEePICHIUKYISIPHOCTH TIPSIMOI

MEePICHIUKYISIPHBIX
MPSIMBIX B IPOCTPAHCTBE;
omnpezesIeHUe IPsSIMOH,
MEPIEHAUKYIIPHOU K
TIOCKOCTH.

/Toxa3bIBaTh: JEMMY O
MEPIICHINKYIISIPHOCTH IBYX
napayiebHBIX IPSMBIX K
TpeTbel IIPSIMOM; TEOPEMBI
0 CBSI3U MEXIY
MapauIeTbHOCTHIO TPSIMBIX
1 UX
MEPICHINKYIIPHOCTHIO K
TUIOCKOCTH.

/Toxa3bIBaTh: TEOpEMY,
BBIPAXKAFOIIYIO TPU3HAK
MEPIICHIUKYISIPHOCTH
[IPSIMOU M IIJIOCKOCTH;
TeopeMy O CYIIEeCTBOBAHHU
W eIMHCTBEHHOCTHU IPSIMOH,
MPOXOJIAILEH Uyepe3 AaHHYIO
[TOUYKY U NEPIEHIUKYISIPHON
K TAaHHOH TTOCKOCTH.
IM300paxaTh B3aUMHO
[EPIIEHINKYIISPHBIE
MPSIMYIO U TJIOCKOCTb.
DopMynHpOBaTH CBOUCTBO
[EPIEHINKYIAPA 110
OTHOIIEHHUIO K TUIOCKOCTH.
[TosnyuaTs npeacTaBIcHUE O
BHAa4YEeHUH MEPIICHANKYIISIpa
ISt pYTUX 00J1acTei HayKH
(pusuka, sHEpreTUKA,
lTa3epHbIe TEXHOJIOTUH), B
[peanbHOM KU3HU (TEXHHKA,
OKpY’Karomasi 0OCTaHOBKA).
Jloka3pIBaTh YTBEPKIACHHUS,
CBSA3aHHBIE C TPOEKLUEH
MpPsIMOM Ha IIOCKOCTB,




[JIOCKOCTH; MEX Ty TTapaJljIeIbHBIMU
[JIOCKOCTSIMHU; MEXIY TPSIMOU U
MapajiyIENbHOM € MIIOCKOCTHIO;
MEKy CKPEILMBAOIIMMUCS
MPSIMBIMU.

Haxonuts 311 paccTOsIHUS B
MIPOCTHIX CITy4asxX B KyOe,
nupamuzae, OpusMe.

MoenupoBaTh peajbHbIE CUTYalluH
Ha SI3BIKE TE€OMETPUHU, UCCIICIOBATH
[IOCTPOEHHBIE MOJEIIH C
HCIIOIH30BAHUEM T€OMETPHUUCCKUX
TOHSITUM.

Mcnonb30BaTh NPU PELICHUN 3a1a4
Ha [MOCTPOEHUE CEUCHUI TEOpEMY
[Tudaropa, cBolicTBa
MPSIMOYTOJILHBIX TPEYTOJILHUKOB

1 IJIOCKOCTH KaK CJIEJICTBUE
cummeTpuu. [IpaBuiibHbIE
MHOTOI'paHHUKU

Pacuét paccTosiHU OT TOUKU
10 iockocTH. CrocoObl
OITYCTUTb NEPTIEHANKYIIAPHI:
CUMMETPHUS, CABUT TOUKH 110
rmapauteIsHON npssMoit. CiBuUT
10 HEMApaJuIEIbHON MPsSMO,
M3MEHEHHUE PACCTOSIHUMI

HEeNepIeHANKYIISIPHYIO K
BTOU IPAMOIL.

/Toxa3bIBaTh TEOpPEMY O
TpEX MEPIEHANKYIISIpax U
TeopeMy 0OpaTHYIO TeopeMe
0 TpEX MEePINEHANKYISIpax.
TToxyyaTs IpeacTaBICHHUE
00 OpPTOTOHATEHOM
MPOEKTHPOBAHUU.
/Toxa3bIBaTh TEOPEMY O
MPOEKINU TOUKHU Ha
MPAMYIO.

Pemats crepeoMeTprdeckue
3a]1a4y, CBSI3aHHBIE C
MEPIEHIUKYISIPHOCTBIO
MIPSIMOM U TUIOCKOCTH.
[PemaTp npukiiaHbIE
3a/la4y, CBS3aHHBIE C
HaXO0XKICHUEM
TEOMETPUUYECKUX BEJTHMUNH.
Pemats crepeoMeTprudeckue
3a/la4y, CBS3aHHBIE C
MPUMEHEHUEM TEOPEMBI O
TPEX NMEpIEHANKYIIApax,
HaXO0XJIEHUEM PacCTOSHUH,
MOCTPOEHUEM IIPOESKIIMH.
CpaBHHBATHL U
AHAJTN3UPOBATh
YTBEPAKIECHUS C LENBIO
BBISIBIICHHUS JIOTHYECKU
KOPPEKTHBIX U
HEKOPPEKTHBIX

[pacCy KJIEHUH.
AHATM3UPOBATH U
MOJIETTMPOBATh HA SA3BIKE
TEOMETPHUH peabHbIe
CUTyallH, CBA3aHHEIE C
MEPIEHIUKYIPHOCTBIO

MPSMON U TIIIOCKOCTH;




MCCIIeI0BAaTh OCTPOCHHBIE
MOJIENN, B TOM YHUCIIE U C
MCIIOJIb30BaHHEM armapaTa
aIIreOphl

YTIIBI MEXIY
PSMBIMU U
TUIOCKOCTSIMH
(10 1)

'YTI1bI B IPOCTPAHCTBE: Yroj
MeX 1y IPAMOI1 ¥ TUTOCKOCTEIO;
JIBYI'PaHHBII YroJl, JUHEUHbII
YTOJI IBYTPAHHOTO yIja.
[lepneHUKyJIIPHOCTh
[JIOCKOCTEN: MPU3HAK
MEPIEHINKYIIPHOCTH ABYX
r10ckocTer. TeopeMa o Tpéx
MepIeHTUKYIIIpax

AKTyaau3upoBaTh GaKThl U METOIBI
[IAaHUMETPUH, PEIEBaHTHBIE TEME,
[IPOBOJUTH AHAJTIOTUH.

/laBaThb onpeaeneHre yria Mexay
[IPSIMOM U IIJIOCKOCTBHIO,
(hopMyJIUPOBATH TEOPEMY

0 TPEX NMEPUEHAUKYIIApax U
o00OpaTHy!0 K Heil. HaxomuTs yromn
MEX1y MIPSMOM U IJIOCKOCTHIO B
MHOT'OI'PaHHUKE, PACCTOSIHUE OT
TOYKHU JI0 MIPSIMOW Ha IJIOCKOCTH,
HCTI0JIb3Ys TEOPEMY O TPEX
nepneHauKysapax. [Iposoauts Ha
UepTEKE MEPIICHIUKYIISIP: U3 TOUKH
Ha TPSMYI0; U3 TOUKH Ha
[IOCKOCTb.

JlaBatTh ornpeneneHue IByrpaHHOrO
yria u ero 3jeMeHToB. OOBSICHSITH
[PaBEHCTBO BCEX JIMHEWHBIX YTJIOB
JIBYT'PaHHOTI'O yria.

HaxonuTh Ha yepTexe ABYTPAHHBIN
yTouI ripu pedpe MupaMusl,
MPU3MBI, TTapaIeNIenuIe/1a.
/laBaTh onpeneneHne yria Mex,ry
[IOCKOCTSIMH.

JlaBaThb onpesiesieHue U
(hopMynupoBaTh NPU3HAK B3aUMHO
MEPIEHINKYIISPHBIX TNIOCKOCTEN.
Haxonute yrisl MexIy
[UIOCKOCTSIMU B KyOe U MUpaMuze.
Vcnionp30BaTh IpU pEILIEHUH 3a7a4
OCHOBHBIE TEOPEMBI U METObI
TUTaHUMETPHH.

MozenupoBaTh peaJIbHbIE CUTYalUN

Ha A3BIKC TCOMCTPHUU, UCCIICIOBATH

YTiel 1 paccTodaHuA
(16 1)

[loBTOpEHME: YTOI MEXAY
MPSIMBIMHU Ha TUIOCKOCTH,
TPUTOHOMETPUS B
[IPOU3BOJILHOM TPEYT OJIbHUKE,
TeopeMa KOCHHYCOB.
IloBTOpEHME: YTOJI MEKIY
CKPELIMBAIOLIMMUCS MPSIMBIMU
B IIPOCTPAHCTBE.
I'eomeTpruyeckre METOAbI
BBIYMCIICHHS YTIIa MEXKIY
MPSIMBIMKA B MHOTOTPaHHHKAX.
JIByrpannsiii yron. CBoiicTBO
JTMHEWHBIX YTJIO0B IBYTPAaHHOTO
yrina. [lepnenaukynspHble
[IOCKOCTH.

CBoiicTBa B3aIMHO
MEePIIeHANKYIISIPHBIX
miockocted. I[lpusHak
MepIeHIUKYISIPHOCTH
[UIOCKOCTEH; TeopeMa o
NpsSIMOM TIEpeceyeHus IByX
[IOCKOCTEN
MEePIEeHANKYIISPHBIX TPEThEH
[UIOCKOCTH.

IIpssMOyronbHbIIA
rapasuiesenuIiea; Kyo;
N3MEpEHHNs, CBOMCTBA
PSAMOYTOJIEHOTO
napasurenenuieaa. Teopema o
MaroHajy MpsMOYTOJIBHOTO
napajuleNenunesa 1 clieACTBHE
13 He€. CTepeoMeTpUIeCKre 1
pUKJIaHbIC 33124,
CBSI3aHHBIE CO B3aMHBIM

[PACTIOJIOKCHUCM TIPSIMBIX U

AKTyalIu3upOBaTh PaKThI U
METO/IbI IIITAaHUMETPUH,
pEIIeBaHTHBIE TEME,
MIPOBOJUTE aHAJIOTUH.
DopMyIUpOBaTh
oTpesiesieHHe JBYTPAHHOTO
yria. Jloka3piBaTh CBOMCTBO
[paBEHCTBA BCEX JIMHEMHBIX
YTJIOB IBYTPAHHOTO YTJIa.
KnaccudumnmpoBath
NByTPAHHBIE YTIIBI B
3aBHCHMOCTH OT UX
TpasyCHOU MEpHI.
DopMyTUpOBaTh
oTpeziesieHIe B3aUMHO
MEePIeHIUKYIIPHBIX
[LJIOCKOCTEH.

/loxa3bIBaTh TEOpPEMY O
MpU3HAKE MTePICHIUKY-
JISIPHOCTH JIBYX IIIOCKOCTEH.
DOpMyIHpPOBATE CIEICTBHE
(13 mpu3HaKa) o
MEPIEHTUKYIIPHOCTH
MJIOCKOCTH, KOTOpas
MePIeHINKYIIAPHA TPSIMOH,
[0 KOTOPOH MEPECEKaroTCs
NIBE TUIOCKOCTH, 3TH
[UIOCKOCTSIM.

Jloxa3pIBaTh yTBEPKACHUS O
€ro CBOMCTBAax; TEOPEMY U
CIEICTBHE U3 HEE O
TUArOHAJIAX
MIPAMOYTOJIEHOTO
MapasenenuIeaa.

Pemath cTepeomMeTpryuecKkue




[MOCTPOEHHBIE MOJEIIH C
HCII0JIb30BAHUEM T€OMETPUUECKUX
[MOHSTUH.

Vcrionb30BaTh P PELLICHUH 3314
Ha [IOCTPOEHUE CEYEHU
COOTHOILIEHUS B IPSAMOYTOJIbHOM
TPEYrOJIbHUKE

[IOCKOCTH.
[loBTOpEHUE:
CKpEIIMBAIOLIUECS NPSIMBIE,
MapaneabHble IIIOCKOCTH B
CTaHJapTHBIX
MHOrorpanHukax. [lapa
MapajieabHbIX IIOCKOCTEH Ha
CKPELIMBAIOLINXCS MPSIMBIX,
paccTosIHUE MEXIY
CKPELIMBAIOLIMMUCS IPSIMBIMH
B IPOCTBIX CUTYALHSIX.
OnyckaHue MepreHIuKYyJIIpOB,
BBIUMCIIEHUE PACCTOSHUMN OT
TOYKH JJO TOUKH; PSIMOIA;
[IOCKOCTH.

Brluucnenue pacCTOSIHUMA
MEX/1y CKpPEIIUBAIOIIMMHUCS
MPSIMBIMU C ITOMOIIBIO
MepHeHANKYISIPHOI
[UIOCKOCTH.

TpEXrpaHHbId yro,
HEpaBEHCTBA JJIsl TPEXTPAaHHBIX
YIJIOB.

Teopema [ludaropa, Teopemsr
KOCHHYCOB M CUHYCOB JUISI
TPEXTPAHHOTO yTIa. DIEMEHTHI
c(heprUeCKOi reOMeTpUH:
reoIe3NIeCKIe TNHIH Ha
3emie

3a/1a4M, CBSA3aHHBIE C
MEepIEHIUKYISIPHOCTD
MPSIMBIX U MIJIOCKOCTEH,
WCTIONB3YS
MIaHUMETpUYeCKHe QaKThl
1 METOJIBI.

IIpoBOAUTH JIOTUYECKH
KOppPEKTHBIE JOKa3aTeIbHbBIC
[pPacCy >XKIeHHUs MPU PEIIECHUY
TeOMETPHYECKUX 3a]1ad,
CBSI3aHHBIX C
MEPIIEHINKYISPHOCTBIO
[IJIOCKOCTEH.
|AHaJTM3UPOBATH U
MOJIETTPOBATh Ha A3BIKE
reoOMCTPUU PCAJILHBIC
CUTYaIllH, CBSI3aHHBIE C
MEPIIEHTUKYIAPHOCTHIO
MPSIMBIX U INIOCKOCTEN.
VccnemoBarh MOCTPOCHHBIE
MOJIEJIH, B TOM YHCJIE U C
VCIIOJIb30BaHUEM allnapara
QJIreOpBbI.

Pematp npukiamHbie
3a/1a4n, CBSI3aHHBIE C
HaX0XJICHHUEM
TrCOMETPUUICCKUX BEJIMINH

MHOTrOrpaHHUKH
(11 u)

[ToHsiTUE MHOTOTpaHHUKA,
OCHOBHBIE AJIIEMEHTHI
MHOI'OI'paHHUKA, BBIITYKJIBIC U
HEBBITYKJIble MHOTOTPAaHHUKY;
pa3BEPTKAa MHOTOTPAaHHUKA.
[Ipu3ma: n-yroiapHas npu3Ma;
IpaHu M OCHOBAHUS NIPU3MEI;
MpsiMasi U HAaKJIOHHAS IPU3MBIL;
0OOKOBas U MOJTHAS TOBEPXHOCTh
[IPU3MEI.

AKTyaJIu3upoBaTh (GaKThl U METOIbI
[UIaHUMETPUH, PEJICBAaHTHBIE TEME,
MPOBOJIUTH aHAJIOTHU.

/laBaTb onpeneneHue
MapasuiesiennIiea, paclio3HaBaTh
ero BU/bI U U3y4aTh CBOMCTBA.
JlaBaTh onpeneneHne MMPaMuabl,
pacro3HaBaTh BUJIbI TUPaMH],
(dbopMyIupoBaTh CBOMCTBaA pEdED,
TpaHel U BBICOTHI MPaBUIIBHOM

MuororpanHukH (7

)

Cucrematusaus 3HaHUMI:
MHOTOrpaHHUK U €T0
bieMeHThl. [Tupamuna. Busgs
nupamu. [IpaBunbHas
nupamuaa. [pusma. [psamas u
HAKJIOHHASI IPU3MBI.
[IpaBuibHas npusMma. [psimoit
napajuieNenumne/,
[PSIMOYTOJIbHBIN
napasuliesenumnen, Kyo.

PaboTath ¢ yueOHUKOM:
3a/1aBaTh BOIPOCHL, JIe1aTh
3aMedaHus, KOMMEHTapUH
IAHAIIM3UPOBATH PELICHUE
3agauu. PucoBathb
BBITTYKJIBIC MHOTOTPAaHHUKH
C 3aJJTaHHBIMH CBOMCTBaMHU;
BOCCTaHABIMUBATH OOINI
BH/T BEITYKJIOTO
MHOTOT'PaHHHKA TI0 IBYM




[Tapamnienenunes,
[IPSIMOYTOJIbHBIN TapalieNIeIUIIe]T
11 €ro CBOMCTBA.

[Iupamuna: n-yronbHas
nupamMuja, TpaHu U OCHOBaHUE
[MMPaMHIBL, OOKOBAs U TIOTHAS
[MOBEPXHOCTh TUPaMU/IbL;
MpaBUJIbHAS U yCeuEHHAs
MUpaMuIa.

DJIEMEHThI PU3MbI U IUPAMUIBI.
[IpaBUIBEHBIC MHOTOTPAHHUKH:
[MOHSITUE TPABIILHOTO
MHOTOIPAHHHKA; TPABUIIbHAS
[pU3Ma U IPABWIbHASI TUPAMHUJIA;
[paBUIIbHAS TPEYTOJIbHAS
nupamMuaa v NpaBUIbHBINA
terpadap; kyo. [Ipencrasnenue o
MMPaBUIILHBIX MHOTOTPAaHHUKAX:
OKTad/Ip, JOJAEKAdIP U UKOCASIP.
CuMMeTpUs B IPOCTPAHCTBE:
CUMMETPHS OTHOCUTEIHHO TOUKH,
[IPSIMO#, TTOCKOCTH. DJIEMEHTHI
CUMMETPHUU B TUPAMHUJIAX,
Mapajieienunenax, IpaBUIbHbIX
MHOTOTpaHHHKAaX.

BriunciieHre 3J1EMEHTOB
MHOTOTPaHHUKOB: pEOpa,
TMaroHasu, yrJibl.

[1momaas OOKOBOI TOBEPXHOCTH U
[1OJIHOM ITOBEPXHOCTH MPSMOI
[IPU3MBI, [JIOIIA/Ib OCHOBaHUM,
Teopema

0 G0KOBOM TTOBEPXHOCTH NPAMOit
pu3Mbl. [Lomans 60KOBOIA
[MOBEPXHOCTHU U MOBEPXHOCTHU
[IpaBUIILHON MUPaMUJIbL, TEOpPEMA
0 TUTOIAAN OOKOBOW MTOBEPXHOCTH
YCEeUEHHOU TUpaMuJibl

MTUPaMHJIBL.

HaxoauTts momans MoJIHOW U
0OKOBOI TOBEPXHOCTHU MUPAMUBI.
/laBaTb onpenencHue yCe4EHHOU
MU PaMUJIbl, HA3bIBATh €€ JIEMEHTHI.
DOopMyIHpPOBATE TEOPEMY O
oA O0KOBOM MOBEPXHOCTH
[IPaBUIIbHON YCEUYEHHOU TP MUIBIL.
Pemats 3a1a4n Ha BBIYHMCIICHMUE,
CBA3aHHBIE C MUPAMHJAMH, a TAKKE
3a7a4d Ha IOCTPOCHUE CEYCHUI.
/laBaTh onpeiereHne MPU3MBI,
pacro3HaBaTh BUIBI IPU3M,
n300pa)kaTh MPU3MBI Ha YEPTEKE.
Haxonuth 1uioma s DoJIHON Wik
OOKOBOI MTOBEPXHOCTU IPU3MBI.
M3ydaTk cooTHOIIEHUS Difniepa 1t
uncia pédep, rpaHei u BepIIUH
MHOTOrpaHHUKa. M3ydaTs BUIBI
MPaBUJILHBIX MHOTOTPaHHHU- KOB, UX
Ha3BaHUS U KOJMYECTBO I'PaHEi.
M3y4aTb CHMMETPHUIO
MHOTOT'PaHHHKOB.

OOBACHATDH, KAKHE TOYKU
Ha3bIBalOTCS] CAMMETPUYHBIMU
OTHOCHUTEIBHO JAHHOM TOUKH,
MPSAMOI WJIM IUIOCKOCTH, 4TO
Ha3bIBa- I0T LIEHTPOM, OCBIO MIIH
MIOCKOCTBIO CHMMETPHH (DUTYPHI.
[IpuBOANTE IPUMEPHI
CUMMETPUYHBIX QUryp B
APXUTEKTYpE, TEXHUKE, TIPUPOJIE.
MoenupoBaTh peajbHbIE CUTYyallun
Ha SI3bIKE T€OMETPUH, UCCIEA0BATh
[MOCTPOCHHBIE MOJIENH C
WCIIOJIb30BaHUEM FE€OMETPHUECKUX
MOHSATHIA, HCTIOJIB30BATh MOI00HUE
MHOTOI'PaHHUKOB

BrINyKITbIe MHOTOTPAHHUKHY.
Teopema Ditnepa. [IpaBuibHbIe
Y TIOJTYTTPABIIILHBIC
MHOTOTPAaHHUKH

€0 TPOCKIIUSIM.
JlokxasbIiBaTh CBOMCTBA
BEITYKIIOTO MHOTOTpaHHHKA.
PricoBaTh BBITTYKITbIE
MHOTOIPaHHUKU C pa3HOU
PiIepoBO
XapaKTEPUCTUKOM;
MCCIIEI0BATh BO3MOKHOCTH
MOJTy4YCHHS pe3yabTaTa Ipu
BapbUPOBAHUH JAHHBIX.
Jloka3pIBaTh CBOMCTBA
IMPaBUJIbHBIX
MHOT'OI'PaHHUKOB.
[InaHupoBaTh NOCTPOCHUE
IMPaBUJIbHBIX
MHOI'OI'paHHUKOB Ha
MOBEPXHOCTSIX IPYTHX
MPaBUITBHBIX
MHOTOI'PaHHUKOB




O0BEMBI
MHOTOTPaHHUKOB (9

)

[Tousitue 00 00bEMe. O0BEM
TAPAMUIBI, TIPU3MBI

AKTyaJIM3upOBaTh (PaKThl K METO/IbI
[TAHIMETPUH, PEIIEBAHTHBIE TEME.
OOBSACHATD, KaK H3MEPSIOTCS
00BEMBI TETI, TPOBOJISI AHAJIOTHIO C
N3MepeHNeM IUToLIa e
MHOTOYTOJTBHHKOB. DOPMYIHPOBATH
OCHOBHBIE CBOMCTBa 00BEMOB.
M3y4aTh, BRIBOJUTH POPMYJIBI
00BEMA MIPSIMOYTOIBHOTO
MapaJuiesennIesa, MPu3Mbl 1
IMMpaMUIbI.

BeraucnsaTe 00bEM IPU3MBI T
MUPAMUAJIBI TIO WX JIEMEHTaM.
[TpuMeHATH 00BEM LTSI peIICHHS
CTEpEOMETPHUECKHX 33734 H JIIS
HAXO0KIEHUS TEOMETPHIECKUX
BCJIMYHH.

MoaennpoBaTh peajbHbIE CUTyallud
Ha SI3bIKE T€OMETPHUH, UCCIIEIOBATh
MMOCTPOCHHBIC MOJIENH C
MCIIOJIb30BAaHHEM T€OMETPHUUECKUX
MOHATUI

BexTops!
B ipocTpancTse (12

0)

[TonsiTe BEKTOpa Ha
MJIOCKOCTH U B TIPOCTPAHCTBE.
CyMMa U pa3HOCTh BEKTOPOB,
MTPaBUIIO MMapaUIeeHIe1a,
YMHOXEHHE BEKTOpa Ha YMCIIO,
pas3yiokeHre BEKTopa 1o
0a3ucy TpEX BEKTOPOB, HE
TIEKATUX B OJJHON IITOCKOCTH.
CkalisipHOE TIPOU3BE/ICHNUE,
BBIYKCIICHHUE YIJIa MEXKTY
BEKTOpPAMH B TIPOCTPAHCTBE.
[Ipocreiiiue 3anayu ¢
BEKTOpaMHU

AKTyalnu3upoBaTh GaKThl U
METO/TbI TTTAHUMETPHH,
[peJIeBaHTHEIE TEME,
[TPOBOUThH aHAJIOTHH.
OnepupoBaTh MOHATHSIMHA:
BEKTOP Ha TIOCKOCTH U B
ITPOCTPAHCTRBE;
KOMILTaHAPHBIE BEKTOPBI.
[TpuBOIUTH IPUMEPHI
(hM3UYECKUX BEKTOPHBIX
BenmnuuH. OcBanBaTh
[TpaBKJia BBITOJIHEHUS
NEHUCTBUN CIOXKEHUS U
BEIYATAHUS BEKTOPOB,
YMHOXEHFISI BEKTOpa Ha
YHCIIO.

Jloka3pIBaTh MpPU3HAK




KOMILTAHAPHOCTH TPEX
BEKTOPOB.

Jl0Ka3bIBaTh TEOPEMY O
[pa3iIoKeHuH Jr000T0
BEKTOPA MO TPEM TAHHBIM
HEKOMIUTaHAPHBIM
BEKTOPAM.

IIoBTOpEHME:
CEUEeHUS,
[PACCTOSAHUA U YIJIbI

(8 1)

[locTpoeHue ceueHuii B
MHOT'OI'DaHHHUKE.

Brluucnenue pacCTOsIHUI: MEXIY
ByMsI TOUKaMH, OT TOYKH JI0
MPSAMOIA, OT TOUKH 10 MJIOCKOCTH;
MEXIY CKPEIIUBAIOIIUMUCS
[IPSIMBIMH.

Brluucnenue yrioB: MEexXIy
CKPEIINBAIOIUMUCS IPSMBIMH,
MEKIy MPSIMOM U TNIOCKOCTBIO,
JIByT'PaHHBIX YTJIOB, YIJIOB MEXIY
[IOCKOCTSIMU

CTpOUTh C€YEeHNE MHOTOTPaHHUKA
METOOM CJIE/IOB.

/laBaTh onpeneeHue pacCTOSTHUS
MeXIy QUrypamu.

HaxonuThk paccTrosiHre MEXIy
[apajuleIbHbIMU INIOCKOCTSIMU,
MEXy TIIOCKOCTBIO

U IApaJuIeIIbHOM el IPSIMOM, MEXIY
CKPEIIMBAIOIUMHUCS MPSIMBIMU.
CTpOUTh JIMHEWHBIN YroJ
JIBYTPaHHOTO YIJIa Ha YEPTEXKE
MHOTOTpaHHHKA U HAXOUThH €T
BEINUIHHY.

HaxonuTe yriel Mexy
[IOCKOCTSIMH B MHOTOTPaHHHKax

[ToBTOpEHUE,
00001IIeHIE

Y CUCTeMAaTH3aIIns
3HAHMH (5 4.)

O6o0maroee MOBTOPEHUE
[OHATUI

1 METO/IOB Kypca FreOMETPHH
10-11 kmaccos,
CICTEMaTU3aLUsI

3HAHWH.

Vcropust pa3BUTHS
CTEepEOMETPUH Kak

HayK{ U €€ POJIb B Pa3BUTUH
COBPEMEHHBIX MHKCHEPHBIX

1 KOMIIbIOTCPHBIX TEXHOJIOTHi1

Pemmarts crepeomeTpuieckue
3a/1a4uM Ha JI0Ka3aTeIbCTBO
MaTEMaTHYECKUX
OTHOIIICHUH, HAXO0KICHHUE
FCOMETPUUICCKUX BEJTUIHH
(nmuH, yTII0B, IUIOIMAACH,
00BEMOB).

Vcrions30BaTh Ipu
[peleHIH
CTEPEOMETPUUECKUX 3a]ad
TIaHUMETPUYECKUE (PaKThI
Y METOJIBI.

[IpoBOAUTH JIOTUUECKU
KOPPEKTHBIE I0Ka3aTeNIbHbIE
[paccy>kKAeHUS TIPU PELICHUN
CTEPEOMETPUICCKUX U
[JIAHUMETPUUECKUX 3a/a4.
CpaBHHBATH U
QHAJIN3UPOBATH PeabHbIE
CUTYallUU U BBISBISITH
BO3MOKHOCTD €€
MOJICITMPOBAHUS Ha SI3BIKE
FEOMETPHH.

MopenupoBaTh peaibHYIO
CUTYAINIO Ha SI3bIKE
TeOMETPHH U UCCIIEZIOBATh
[MOCTPOEHHBIE MOJIENIU, B
TOM YHCIIE U C
MCIIOJIb30BAHUEM allapara

AnreOphI.




11 knace

Ba3oBeiii ypoBeHb (34 yaca)

Vriy6nennsiii yposerb (102 gaca)

Hazeanue
paszaena (TeMbl)
Kypca,
(KOJM4eCcTBO
JacoB)

OCHOBHOE coep)KaHne

(OCHOBHBIE BUBI IEATENLHOCTH
YHAIIXCS

Haszpanue paznena
(Temsl) Kypca,
(KOJIMYECTBO YaCOB)

OCHOBHOE cOIep KaHHe

OCHOBHBIE BHAJIBI
NESATSIILHOCTH YYaIIUXCS

Tena BpameHus
(12 )

Cdepa u trap: neHrp, paamyc,
uaMeTp; TIomaab MOBEPXHOCTH
cthepsl. B3aumHoe pacrionoxkeHne
chepbl M TUIOCKOCTH; KacaTelbHas
[UIOCKOCTb K cpepe; IIomab
cepsl.

W3o00paxenue chepsl, mapa Ha
TIOCKOCTH.

CeueHus mapa

[{ninHapruyecKast IOBEPXHOCTb,
00pasyromuye MIHHAPUICCKON
[MOBEPXHOCTH, OCh
LUJIMHIPUYECKON TOBEPXHOCTH.
L{unmmHap: ocHOBaHMS 1 OOKOBast
MOBEPXHOCTH, 00pa3yro- mas u
0Ch; IIOIIaAb OOKOBOM M IOJIHOM
MOBEpXHOCTH. 300pakeHne
HUJIMHApPA Ha IIJIOCKOCTH.
Pa3pépTKa nuIMHApA.

CeueHust UIAHPA (TUIOCKOCTHIO,
rapasuieibHON Wi
MEePIICHIUKYJIISP- HOM OcH
[UITAHIPA)

KoHnueckast MOBEpXHOCTb,
00pasyronre KOHMIECKOU
MOBEPXHOCTH, OCh M BEPIITMHA
KOHUYECKOH moBepxHocTH. KoHyc:
OCHOBaHUE U BEPIIIHHA,
00pasyromas 1 0Ch; IIIOIIA b
OOKOBOW 1 TIOJTHOM TTOBEPXHOCTH.
Y ceu€HHBII KOHYC: 00pa3yomye

AKTyanu3upoBaTh (aKThl U METOMBI
[JIAHU- METPHH, PEIIEBAHTHBIE TEME,
[IPOBOJUTD AHAJIOTUHU.

JlaBaTh onpesieneHus chepsl U mapa,

UX LIEHTpPa, pauyca, JuaMeTpa.
Onpenenars chepy Kak Gurypy

BpallieHUsI OKpY>KHOCTH. McciaenoBaTh

B3aFIMHOE PaCIIOI0XEeHHEe CPephl U
[JIOCKOCTH, IBYX cep,
WJUTFOCTPUPOBATH 3TO HA YepTexaxX U
pUCYHKaX.

DOpMyIMPOBATh ONPEIEIIEHUE
KacaTelbHOH IJIOCKOCTH K cepe,
CBOMCTBO U IPU3HAK KAaCATEIbHOU
[UIOCKOCTH.

3HAKOMHUTECS C TEOAE3UIECKUMHU
TUHUAME Ha cepe

OOBACHATE, YTO HA3LIBAIOT

HWINHAPOM, Ha3bIBATh €0 3JICMCHTEI.

W3yuaTh, OOBSCHSITD, KaK MOJTYYUTh
LIVTHHIP YyTEM BpaIleHHs

[IPSIMOYT OJIbHUKA.

BEBIBOIHUTE, MCTIONIB30BATh (POPMYIIBI
TS BEIYMCIICHUS TIIOIaa OOKOBOM
[TOBEPXHOCTH IFUTHH/IPA.

M3y4atre, pacio3HaBaTh pa3BEPTKY

WINHApPA. I/I306pa)KaTI> HWJIWHAP U €TOo
CCUCHUS IIIIOCKO- CThIO, HpOXO,E[HH.IQfI

gepe3 ero OCh, MapauIeTLHON W
MepIeHANKYIISIPHOM OCH.
HaxoauTe miomaan STHX CCUCHHI.

Tena Bpamienus (24

)

Lunuuaapuyeckast
[MOBEPXHOCTh, 00pa3yroIne
LUIUHAPUYIECKOM 10
BEPXHOCTH.

[unuuap. [psamoii kpyrosoit
uunusap. [nomans
ITOBCPXHOCTHU HUWJIMHpPA.
Konnueckasi HOBEpXHOCTb,
00pa3yromre KOHUIEeCKOU
noBepxHocTH. Konyc. Ceuenue
KOHYCa IIOCKOCTBIO,
[apaljiebHOMN MJI0OCKOCTH
OCHOBaHUS. Y CEUEHHBIN KOHYC.
M300pakeHne KOHYCOB H
YCEeUEHHBIX KOHYCOB.
[Tnomans 6oxoBOM
MMOBEPXHOCTH U TTOTHON
MOBEPXHOCTH KOHYCa
CrepeoMeTpuUeCcKue 3aa91 Ha
JTOKA3aTeNIbCTBO U BHIYHCIICHUE,
[MOCTPOEHUEM CEUECHUI
[WIHH]PA, KOHYCA.
[IpuxiaHble 32124y,
CBA3aHHBIC C TUINHAPOM.
Cdepa u mrap.

[lepeceuenue cdepbl U mapa ¢
r1ockocThio. Kacanue mapa u
chepbl IIOCKOCTHIO. Bum u
M300pakeHHE TIIapa.
YpasHenwue chepsl. [Tnomans
chepsl U e€ JacTel.

CB00OIHO OTIEpHPOBATh
MOHSATHSMH:
LITMHAPHYECKast
[MOBEPXHOCTb, IIHJIHH/IP.
M3yyaTh criocoObl
[OJTy4CHHS
AJTUHAPUYECKON
[MOBEPXHOCTH, LIMITUHAPA.
300pakaTh OUIMHAP U €r0
CeUCHHS TTIOCKOCTHIO.
CB000OTHO OTIEpHPOBATh
MOHSATHSIMA: KOHUYIECKAst
MOBEPXHOCTh, KOHYC,
yceu€HHbIN KoHYC. M3yuaTh
CIOCOOBI MOTY4YeHHS
KOHHYECKOH IIOBEPXHOCTH,
KOHYcCa.

300paxkaTh KOHYC U €ro
CeUeHHS TUIOCKOCTBIO,
[IPOXOSIIEH Yepes oCb, U
[UIOCKOCTBIO,
MEePIEHIUKYIISPHON K OCH.
BriBoauts popMymsl 11t
BBIYUCIICHHST OOKOBOM 1
[TOJIHOM ITOBEPXHOCTEN Tel
BpaieHus Pemars
CTepEOMETPHUYECKHE 3aJauH,
CBSI3aHHBIC C TEJIaMU
BpAILCHUSI, HAXOXKJICHUEM
10111 OOKOBOM U
[OJTHOM MOBEPXHOCTH,




1 BBICOTA; OCHOBAaHHS U OOKOBast
[TOBEPXHOCTb.

300pakeHne KoHyca Ha
rrockoctu. Pa3BépTka KoHyca.
Ceuenus KoHyca (TIIOCKOCTBIO,
MapaljiebHON OCHOBaHUIO, U
[JIOCKOCTBIO, TIPOXOIAIIEH uepes
BEPIINHY)

KoMOuHaIus Tl BpalieHus 1
MHOTOTPaHHUKOB. MHOTOTpaHHUIK,
ONMHCaHHBINA 0KOJIO cepsl; chepa,
BIIMCAaHHAasA B MHOTI'OI'PaHHUK WX B
TEJIO BpaleHMs

Mo1enupoBaTh peajibHble CUTYalluu Ha
SI3BIKE TEOMETPUH, UCCIIE0BATh
MMOCTPOECHHBIE MOJIENH C
WCIIOJIb30BaHUEM FE€OMETPHUECKUX
[TOHATUN

OOBACHSTDH, KAKOE TEJIO HAa3bIBAIOT
KpYTOBBIM KOHYCOM, Ha3bIBaTh €TI0
DJIEMEHTBI.

W3y4atb, OOBSCHATD, KaK MOJyYUTh
KOHYC ITyTEM BpPALLCHUS
MPSIMOYTOJILHOTO TPEYTOJIbHUKA.
M300paxaTh KOHYC H €r0 CEYeHUS
[JI0CKOCTBIO, TPOXOASIIEH Yepes oCh, U
MIOCKOCTBIO, IEPIIEHIUKYIISIPHON K
OCH.

W3y4daTh, pacrio3HaBaTh pa3BEPTKY
KOHyca. BEIBOOUTH, NCTIONB30BATH
(hopMyJIIbI 17151 BBIYMCIIEHUS IIIOLIa 11
0OKOBOI TIOBEPXHOCTH KOHYCA.
HaxoauTs miomaan CeUeHu,
MPOXOSAIIMX Yepe3 BEPIINHY KOHyca
WM TIEPTIEHINKYIISIPHBIX €T0 OCH.
OOBACHSTD, KAKOE TEJIO Ha3bIBACTCS
YCEUEHHBIM KOHYCOM.

M3y4athb, 0OBSICHATH, KaK €ro MOJTYYHTh
MyTEM BPALLEHUS IPSIMOYTOJIHOMN
Tparneunuu. BeIBOgUTh, IPUMEHATh
(dbopMyITy JUIS BEIYUCIICHUS TIONIA T
OOKOBOI1 TOBEPXHOCTH yCEUEHHOTO
KOHycCa

AKTyaJIu3upoBaTh (aKThl U METOIbI
[UTAaHUMETPHH, PEIEBAHTHBIE TEME,
MIPOBOJNUTE aHAJIOTHH.

Pemats cTepeoMeTpruecKre 3aauu,
CBA3AHHBIC C TEIIAMU BPAILICHHUS,
[TOCTPOCHUEM CEUECHUH TEII BpaIllCHUS,
C KOMOMHAIMAMU TEJ BPAILCHUS U
MHOTOTPAaHHUKOB Ha HaX0XKJICHHE

rCOMCTPUYUCCKUX BECJIMYNWH.

CummMetpus chepsl U mapa.
CrepeoMeTpUUECKHE 3a/1a4u Ha
TOKa3aTeNbCTBO U BHIYUCIICHUE,
CBSI3aHHBIC CO chepoit
[1apoM, MOCTPOCHUEM UX
CEUEHUI MIOCKOCTBIO.
IIpukiagHbie 3a1a4u,
CBsI3aHHBIE CO chepoii u
[IT1apOM.

IloBTOpEHME: OKPYKHOCTD HA
IIJIOCKOCTH, BBIYUCIICHHSA B
OKPY>KHOCTH, CTAaHIapTHHIC
rmonoous Pasnuunsie
KOMOMWHAIIAY TEJI BPAIICHUS U
MHOT'OI'paHHHUKOB.

3anauu o Teme «Tena u
[TOBEPXHOCTH BPAILICHUS

[MOCTPOEHUEM CEUCHHI.

M cnonp30Bath Mpu
pelieHny 3aaa4
[UTAaHIMETPUYIeCcKe (aKThl
U METOJIBI.

CpaBHHUBaThH U
AQHAJIN3HPOBATH
YTBEPKIICHHUS C LIEJIBIO
BbISABJICHUA JTIOTMYECKHU
KOPPEKTHBIX U
HEKOPPEKTHBIX
pacCy>KI€HUI.
AHaIU3UPOBATh U
MOJCIUPOBATH HA SI3BIKE
TCOMCTPHU PCAJILHBIC
CUTyalluH, CBA3aHHBIC C
KOHYCOM U IWJIMHAPOM.
ccnenoBaTh NOCTPOCHHBIE
MOJEIIH, B TOM YHUCIIE U C
MCIIOJIb30BaHUEM ammapaTa
anreOphl. AKTYaJIM3UpPOBATh
(haKTBI 1 METOTBI
[JIaHUMETPHU,
peTeBaHTHBIC TEME,
[POBOJUTH aHAJIOTHH.
CB0OOOHO OTIEPUPOBATH
MOHATUAMU: cepa U map,
LEHTp, PaAuycC, AMAMETP
cheps! u mapa.
HccnenoBaTh B3aUMHOE
pacnonoxenue chepsl U
MIOCKOCTH.
DopMyIUpPOBaTh
OIpeeIeHUuE KacaTeIbHON
MIOCKOCTH K chepe.
Jloka3bIBaTh TEOPEMBI O
CBOICTBE U MIPU3HAKE
KacaTeJbHOU IIIOCKOCTH.

BriBoauTh Gopmyny mis




Hcronb30BaTh IpU pCIICHUN
CTCPCOMCTPUUCCKUX 3aJa4d

IJIAHUMCTPUUICCKUC q)aKTLI 1 METOABI

3aJa4d Ha BBIYHMCIICHUC U
J10Ka3aTCIbCTBO.

MonenupoBaTh pealbHbIe CUTyallly Ha
SI3BIKE TE€OMETPHH, HCCIIEI0BATh

IMOCTPOCHHBIC MOACIIN C

HCIIOJIb30BAHUEM I'€COMCTPHUCCKUX

MOHATHIA

BBIYMCIICHHS TTOINAAN
cdepsl uepes paauyc
c¢epsl. Perrats
CTEepEOMETPHUUECKUE 33]JaUH,
CBsI3aHHBIE CO cepoil U
[1apOM, HaX0XKICHUEM
TI0mMaau ceprl 1 e€
JacTeu, MoCTpOeHUEM
ceueHuid chepbl U mapa.
AHaJTM3UPOBATh U
MOJIEITMPOBATH Ha SI3BIKE
TEOMETPHUH peabHbIe
CUTYaIlH, CBA3aHHBIE C
[1apoOM U Cepoil.

Pemate mpocteie 3aaauu, B
KOTOPBIX (PUTYPHPYIOT
KOMOWHAIINH TEIT BpaIleHUS
1 MHOTOTPaHHUKOB.
lcnonbs30BatTh Ipu
PpeIIeHNY 3a]1a4, CBA3aHHbIX
co cthepoit u mapowm,
UIaHUMeTpUYecKue (PpakThl
1 METO/IBI.

PemaTs crepeoMeTprudecKie
3a/1a4, CBS3aHHBIE C
TeJTaMH BpaleHus,
[MOCTPOECHUEM CEUEHUM TeT
BpaLICHHUS, C
KOMOHHAIASIMU TEJI
BpalCHUS 1
MHOTOTPaHHHKOB.
I[poBOUTD JTOTHUECKU
KOppPEKTHBIE JOKa3aTeIbHbIE
paccy)XIeHUs TIpU pelIeHN
FEOMETPUUECKHX 37124,
CBS3aHHBIX C
MEePICHIUKYISIPHOCTHIO
[IOCKOCTEM.

AHaNM3UPOBATH U




MOJIETUPOBATH Ha SI3bIKE
reOMETPUH PeasibHbIe
CHUTYaIllH, CBSI3aHHBIE C
MHOTOTPaHHUKAMHU.
VccnenoBarh MOCTPOCHHBIC
MOJIEJH, B TOM YHCIIC U C
MCIIOJI30BaHKEM allnapaTa
aIreOpsl

AHanuTHUYeCcKas
TEOMETPHS
(15 v)

IloBTOpEHME: KOOPAUHATHI
BEKTOpPA Ha MIIOCKOCTH U B
[IPOCTPAHCTBE, CKAIIIPHOE
MPOU3BEICHIE BEKTOPOB,
BBIUMCIICHHE YIJIa MEXKITY
BEKTOPAaMH B IPOCTPAHCTBE.
'YpaBHEHHUE IPSMOI,
[MPOXOIAILEH Yepe3 JBE TOUKH.
'YpaBHEHHE TUIOCKOCTH,
HOpMaJlb, ypaBHEHHE
MIOCKOCTH B OTPE3Kax
BekxTopHOe npou3BeieHNE.
JIunelinble HEpaBEHCTBA,
JIMHENHOE IIPOrpaMMUpPOBaHUE
AHaIUTUYECKUE METOIBI
pacuéra yria MexIy NpsIMbIMU
U TUTOCKOCTSIMU B
MHOTroTrpaHHuKax. @opmyna
pPacCTOSHUS OT TOYKH J0
[IOCKOCTH B KOOP/AWHATAX.
HaxoxneHne paccTosHUM OT
TOYKH JI0 MIJIOCKOCTH B KyO€ U
[IpaBUILHON UpaMUeC

AKTyaJm3upoBath (PaKkTel U
METO/IbI IUTAHUMETPUH,
[peeBaHTHBIE TEME,
IIPOBOJUTH aHAJIOTUH.
CBOAUTH ACUCTBHUS C
BEKTOpPaMU K aHAJIIOTHYHBIM
EeliCTBUSAM C X
KOOpAUHATAMH.
BcnomHuuTh onpeeneHue
CKaJIAPpHOI'O YMHOXKCHUA U
ero CBOMCTBA. BHIYUCIISTE €
[MOMOILBIO CKAJISIPHOTO
YMHOKEHHUSI ITUHBI
BEKTOPOB, YTJIBI MEXIY
HUMU, YCTaHABIINBATh
MEPICHINKYIIPHOCTh
BEKTOPOB.

BrIBOIUTE ypaBHEHHE
MIOCKOCTH U (popMymy
PacCTOAHUA OT TOYKH 110
I0CKOCTH. Pemmars 3a1aun,
codeTas KOOPIAUHATHBIN U
BEKTOP- HBI METOJIBI.
[IpoBOAUTE IOTUYECKU
KOPPEKTHBIE TOKA3aTEIbHbIC
paccyXIeHus MPU pelICHUN
reoMeTpUYECKUX 3a7a4 Ha
MPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METO/a
AHaJIM3UPOBATDH U

MOICIIMPOBATH HA A3BIKE




TEOMETPHUH peajbHbIe
CUTYyalLllH, CBSI3aHHBIE
BEKTOPaMU U
KOOpIMHATaMH.
ccienoBaTh NOCTPOEHHBIE
MOJIEIIH, B TOM YHUCIIE U C
MCII0JIb30BaHUEM amnmnapaTa
anreOpebl.

Vcnonb30BaTh
KOMITBIOTEPHBIC
MporpaMMbl. 3HAKOMHUTHCS C
UCTOPUEU Pa3BUTHS
MaTeMaTHKH

[loBTOpEHuUE,
00001IICHIE

1 CUCTeMAaTH3aIINs
3HaHUI

(15 gacoB)

CeueHus MHOTOTPaHHUKOB:
CTaH/apTHbIE MHOTOI'PaHHUKH,
METOJ, CJIEOB, CTAHJAPTHBIC
[JIOCKOCTH, IIEPECCUCHUS
[IPSIMBIX U IUIOCKOCTEN
ITapasuienbpHble MpsIMBIE U
MIOCKOCTH: TIapalyieIbHbIe
CEUEHHUS, paCUET OTHOLLICHUH,
YTIIBI MEXKTY
CKPELIUBAIOIIMMUCS OPSAMbIMU
[lepnieHAUKYISIpHBIE IPSIMBIE U
MUIOCKOCTH: CTaHAApPTHBIE Maphl
MEPIEHIUKYISIPHBIX
[JIOCKOCTEN U MPSAMBIX,
CUMMETPHUH MHOTOTPaHHUKOB,
Teopema 0 TpPEX
MEpIEHINKYIISIpaXx,
BBIUMCIICHNS JJIUH B
MHOTorpanHukax [Iosropenue:
IO/ MHOTOYTOJIEHUKOB,
hopMyJIbI [TsI TIIONIAIEH,
cOo00paKeHHS TOIO0HS.
[Inomanu ceueHuit
MHOTOTPaHHHUKOB: IIJIOIIA TN
[MOBEPXHOCTEH, pa3pe3aHus Ha
JacTH, COOOpaKeHMS TTOT00MS

CTpOUTH CEUCHUSI.

Peiate crepeomMeTpuyeckue
3a/1a4M Ha JOKA3aTEIbCTBO
MaTeMaTHYECKUX
OTHOIIICHUM, HAX0XKJICHHIC
FEOMETPUYECKUX BETUUHH
(nyuH, YTII0B, TUTOIIAEH,
00BEMOB).

lcnonbs30Bath npu
pelieHnn
CTEpPEOMETPUUECKUX 3aj]ad
[UITaHUMETPUYeCKre QaKThl
1 METOBI.

[IpoBOANTD JTIOTHUECKU
KOPPEKTHBIE TOKa3aTelIbHbIC
pacCyXAeHUs IpU peUIeHUN
CTEPEOMETPHUECKUX 3a/1ad.
CpaBHHBATH U
AQHAIM3UPOBATDH PeabHBIE
CUTYyAallUH U BBISBISATH
BO3MOYXHOCTb €€
MOJCIIMPOBAHUS Ha SI3bIKE
FEOMETPHH.

MoienupoBaTh peaabHYyI0
CUTYaIMIO Ha A3BIKE

TCOMETPHU U UCCIIEN0OBATH




MOCTPOCHHBIC MOJICIIH, B
TOM YUCJIC U C
WCIIOJIh30BAaHUEM arapara
anreOpsl. Mcmomb30BaTh
KOMITBIOTEPHBIC IPOTPAMMBI
MpY peIiCHUH 327124

O0BEM
MHOrorpannunka (17

)

06béM Tena. O0BEM
MPSIMOYTOJIEHOTO
napajienenumnena. 3anaqn oo
YIIBOCHWUH Ky0a, 0 KBaapaType
Ky0a; O TPUCEKITUH yTJIa.
CrepeoMeTpUUYECKHE 3344,
CBsI3aHHBIE C 00BEMOM
MPSIMOYTOJIEHOTO
napajuieenuIe/a.
I[puknagHbie 3a1a4u,
CBSI3aHHBIE C BEIYUCIICHIEM
00bEMa IPSMOYTOJILHOTO
napaJuiesienuIe/ia.

O06BEM NPSIMOI TPU3MBI.
CrepeoMeTpuyuecKHe 3a/1a49H,
CBSI3aHHBIC C BHIYUCICHUEM
00BEMOB MPSIMOMN TIPU3MBI.
IIpuxnagHbie 3ana4u,
CBSI3aHHBIE C 00BEMOM IPSMOIA
npu3Mbl. Berancienue
00BEMOB TEJ C TOMOIIIBIO
OTIpeIeIEHHOTO HHTErpaa.
OO0BEM HaKJIOHHOHM IPU3MBI,
PaMUJIBL.

Dopmyrna 06bEMa THpaMUIbIL.
OTHoIIeHHE 00FEMOB ITHPAMHUT
C OOIIUM yTJIOM.
CrepeoMeTpuUIeCKHE 3a0a49H,
CBsI3aHHBIE ¢ 00BbEMaMuU
HAKJIOHHOM MPHU3MBI,
HPaMUBL.

[IpuknaaHble 321241 110 TEME
«OOBEMBI TEI», CBA3aHHBIE C

CBOOOIHO OTICPUPOBATH
[MOHATHUIMU: 00BEM Tea,
00BEM TIPSIMOYTOIILHOTO
napaenenumeaa.
DopMynHpPOBATH OCHOBHBIE
CBOIicTBa 0OBEMOB.
/loka3eiBaTh TEOpeMy 00
00BEME TIPSIMOYTOIHHOTO
MapaieNennIe 1a,
CIIEICTBUS U3 HEE.
Pa3pe3aTs MHOIOIpaHHUKH,
MepeKIabpIBaTh YacTH.
Perats cTepeoMeTprueckue
3a]1a9M, CBS3aHHBIE C
BEIUMCIIEHIEM 00BEMA
MPSMOYTOIILHOTO
napaieNenure1a, TIPU3MbI.
CpaBHUBATh U
AHATN3HPOBATh
YTBEPKIACHUS C IIEITBIO
BbISIBJICHUSA JIOTUTYECKHU
KOPPEKTHBIX U
HEKOPPEKTHBIX
paccyJIeHUH.
AHaIM3UPOBATh U
MOJIETUPOBATh Ha S3bIKE
reOMETPHUH PeabHbIE
CUTyalun, CBA3aHHBIC C
00BEMOM MIPSMOYTOJIEHOTO
napansiesyenuIe1a, IPU3MBI,
nupamunbl. MccnenoBath
MOCTPOEHHBIE MOJIENH, B
TOM YHCIIE U C




00bEMOM HAKIIOHHOM TIPH3MBI,
HPaMHUJIBL.

[IpumeHenne 0OBEMOB.
BrrancieHne pacCcTOsHUS 110
TJIOCKOCTH

MCIIOJI30BaHKEM armnapaTa
anreOpebl.

BbIBOAUTH OCHOBHYO
WHTETPATBHYIO GOPMYITY
U151 BBIYUCITICHHST 00BEMOB
TeJl.

/loxa3siBaTh TEOpEMY 00
00BEMe HAKITOHHOHN TTPU3MBI
Ha IIPUMEPE TPEYrOJIbHON
MPU3MBI U JTST
[IPOU3BOJIBHON TPU3MBI.
/loka3biBaTh TeOpeMy: 00
00BEME THpPaMUIbI,
(hopMyITHpOBaTH CIEICTBHS
13 Hee: 00bEM yCeuEHHOM
nupaMmuibl. BeIBOIUTH
hopMyITy TSI BRIYHCITICHHS
00BEMOB yCEUEHHON
MTUPaAMHU/TBI

O6bEMBI TE (5

)

[Tonstre 06 00bEMe. OCHOBHBIE
CBOIicTBa 00OBEMOB TE.

O0béM nmuHIpa, KoHyca. O0bEM
[1apa v miomajs chepsl
[lomoOHbIE Tena B IPOCTPAHCTRBE.
CoOTHOIIEHUS MEXTY TIOMIAISIMHA
[TOBEPXHOCTEH, 00BEMaMHU
MOJOOHBIX TEN

AKTyajM3upOBaTh (GaKThl U METOIBI
[TAHUMETPHH, PEJICBAHTHBIC TEME,
MPOBOJIUTH AHAJIOTHH.

BBIBOIUTE, UCIIOJIB30BATh (DOPMYJIbI
00BEMOB: IPU3MBI, ITUITUHIIPA,
MUPAMUJIBI, KOHYCA; YCCUEHHOM
MUpamMubl 1 yCEUEHHOIO KOHYCA.
Penrath crepeoMeTpUYECKUE 3a1auH,
CBSI3aHHBIE C BBIYHUCIEHHEM 00BEMOB.
DopMyTHpOBaTh OIpEIeIICHNE
[IIapOBOT'O CErMEHTa, IIAPOBOTO CJIOS,
mapoBoro cexropa. [IpumeHsTs
(hopMyITBI TSI HAXOXKIEHUST 00BEMOB
[IIapOBOT'O CETMEHTA, IIAPOBOTO
CeKTopa

Pemrats cTepeoMeTpryecKue 3a1au,
CBsI3aHHBIC ¢ 00BEMOM TITapa u
MIOIIAIBIO CPEpPHI.

MoienupoBath peanbHbIe CUTYaIUN Ha
SI3BIKE TEOMETPHU, UCCIICIOBATh

[ iromanu
MMOBEPXHOCTH U
00BEMBI KPYTJIBIX TET
(9 9)

0O0béM mmuHapa. Teopema 00
00bEME MPSMOTO IIUITHHAPA.
[Tiroma i 00KOBOI M ITOJIHOM
[MOBEPXHOCTH LIMIMH]PA
Brruncienne 00bEMOB TEI €
MOMOIIBIO ONPEACTIEHHOTO
uHTerpana. O0pEM KoHyca.
Inomaau 60KOBOI U ITOIHOM
MOBEPXHOCTH KOHYCA.
CrepeoMeTpruYecKIe 3a/1auH,
CBSI3aHHBIE C BEIYMCIICHHEM
00BEMOB ITWIIHHPA, KOHYCA.
[IpuKitaiHbIe 3a1a4H 110 TEME
«OO0BEMBI U IIIOLIAIH
moBepxHOCTEH Ten. OOBEM
[1apa v apoBoro CeKTopa.
Teopema 00 00bEMe mIapa.
[Tnomianp chepsbl.
CrepeoMeTpHUIECKHE 3a0a49H,
CBSI3aHHBIE C BLIYHCIICHHEM

CBOOOTHO OTIEPUPOBATH
MOHATUSAMU: 00BEM Tena,
[JI01IAb TOBEPXHOCTH.
DopMyIIUPOBATH OCHOBHBIE
CBOICTBa 0OBEMOB.
/loka3eIBaTh TEOPEMBI: 00
00BEME IUITHHIIPA; 00
00BEéMe KoHyca. BeiBoIUTH
(hOpMyIIBI TSI BEIYUCIICHUS
00BbEMa yceu€HHOT0 KOHYCa.
ccienoBaTh NOCTPOCHHBIE
MOJENIH, B TOM YHUCJIE U C
MCIIOJIb30BAHUEM ammnapara
anreOphI.

3HATH BO3MOXKHOCTH
pelieHus 3a1a4 Ha
[MOCTPOEHUE LIUPKYIIEM U
JIMHEMKOMH, 0 KITACCHYECKUX
Hepa3pelnMbIX 3a7auax.

CBOOOIHO OTIEPHPOBATH




[MOCTPOEHHBIE MOJEIIH C
HCII0JIb30BAHUEM T€OMETPUUECKUX
MOHSATHH.

AKTyanu3upoBaTh (PaKThl © METOTBI
[JIAHUMETPUH, PEJICBAHTHBIE TEME,
[MPOBOJAUThH aHAJIOTUHU.

Pemate cTepeomeTpuieckue 3a1aum,
CBSI3aHHBIE C COOTHOIIIEHHEM 00BEMOB
1 TIOBEPXHOCTEH MOJJOOHBIX TEN B
[IPOCTPAHCTBE.

MopenupoBaTh peajbHbIC CUTYalluu Ha
SI3bIKE T€OMETPUH, UCCIIEIOBATh
[MOCTPOEHHBIE MOJEIIH C
HCIIOJIb30BAHUEM T'€OMETPUUECKUX
MMOHATHI

00BEMOB 1I1apa, MapoBOTO

CCIMCHTA, HIapOBOI'0 CCKTOPA.

[IpukiaaHbie 3a0a49d 110 TEME
«OO0BEMBI TE», CBI3aHHBIE C
00BEMOM IIapa U IIIOMIAIBI0
cheprl.

COOTHOIIECHUS MEXKITY
TUTOIIA IIMU TIOBEPXHOCTEH U
00BbEMaMH IMOJO0OHEIX TEI.
IlomoOHEbIC TENa B
[pocTpaHcTBe. M3MeHeHue
00BEMa MpU MOA00UH.
CrepeoMeTpUUYECKHE 3aa4H,
CBSI3aHHBIE C BEIYMCIIEHUEM
00BEMOB TeJT M IIOMIANCH
[MOBEPXHOCTEMN

[MOHATHUSIMU: IIIAPOBOM
CETMEHT, IapOBOH CIIOM,
[1apOBOIT CEKTOD,
OCHOBaHHE U BHICOTA
CerMeHTa, OCHOBaHHE U
BBICOTA IIAPOBOTO CIOA.
BriBoanuTts hopMyITbl it
HaXO0KACHUS 00BEMOB
[IapOBOTO CETMEHTA,
[IIApPOBOTO CEKTOPA,
IO CEpBI.
Jloka3bIBaTh TEOpEMY 00
00BEMeE mapa.

Peiate crepeomMeTpuyeckue
3a7a4uu, CB3aHHEIE C
00BEMOM M1apa, IMapoBOTO
CErMeHTa, apOBOTO
CEKTOpa, TUIOIIAABIO CEPHI.
CpaBHHBATH U
AHaTM3UPOBATH
YTBEPKJICHUS C [ENBIO
BBISIBIICHUS JIOTHYECKH
KOPPEKTHBIX U
HEKOPPEKTHBIX
paccyXIeHuH.
AHaIM3UPOBATh U
MOJIETUPOBATh Ha S3bIKE
reOMETPHUH PeabHbIE
CUTYyaIllH, CBSI3aHHbIE C
00BEMOM 11apa, IapoBOTO
CErMeHTa, IIapOBOT0
CEerMeHTa, TIOMIAJIHIO
cepbl.

CB0OOIHO OTIEPUPOBATH
MOHSATHEM: TOJOOHbIE TENa
B IIPOCTPAHCTBE.
Brraucnsate 00bEMBI TEI C
MOMOIIBIO ONIPEAETEHHOTO
WHTErpasa.




Pemiate crepeomeTpruyeckue
3a]1a4M, CBSI3aHHBIC C
COOTHOIICHUSIMHU MEX]TY
[JIOIIaAsIMU TTOBEPXHOCTEN
1 00bEMAaMU IMOTOOHBIX TEIL.
IIpoBOIUTD JTOTHYECKH
KOPPEKTHBIE I0Ka3aTeJIbHBIC
paccyXIeHus MpHU PeUICHUH
FEOMETPUUYCCKUX 3a]1a4,
CBSI3aHHBIX C BEIUHCIICHHEM
00BEMOB TEJI C TOMOIIBIO
ompeIeIEHHOr0 HHTETpaa,
HaXOXJICHUEM
COOTHOULICHUS] MEXTY
[JI0IIaIsIMU TTIOBEPXHOCTEN
1 00BbEMaMU ITOJOOHBIX TEIL.
AHaJTM3UPOBATh U
MOJICIIUPOBATH HA SA3BIKE
TEOMETPUN PEATbHEBIE
CUTYAallNH, CBSI3aHHBIE C
00BbEMaMHU U
MMOBEPXHOCTSIMU TEJ, HA
JTOKa3aTeJILCTBO M Ha
HaX0XKJICHUE
reOMETPUYECKUX BETUUNH




BekTopbl
KOOPAMHATHI B
MIPOCTPAHCTBE
(10 u)

BekTop Ha MJI0CKOCTH U B

rpoctpancTse. CIIoKEHUE U

BBIYUTAHHUE BEKTOPOB.

'Y MHOKEHHE BEKTOpa Ha YHCJIO.
Pasnoxenue BeKTopa 1o TpéM
HEKOMILTAHAPHBIM BEKTOPAM.
[IpaBuiio napajenenunena.
Pemenne 3a1a4, CBSI3aHHBIX C
[IPUMEHEHUEM MPABUII ACHCTBUI

BEKTOPaMH.
[IpsiMoyroJibHas1 cucTeMa

KOOpJIMHAT B IPOCTPAHCTBE.

KoopauHatel BeKTOpa.
[Ipocreiine 3agauu B
KOOpJAMHATax. Y ToJl MEXIY
BekTOpaMu. CKalsipHOe
[IpOM3BEIEHIE BEKTOPOB.
Brruucienue yrioB Mexay
[IPSIMBIMU U IIJIOCKOCTSIMH.

C

KoopanHaTHO-BEKTOPHBINA METOL

[IpY PEILIEHUN T€OMETPUYECKUX

3a1a4

AKTyanu3upoBaTh (GaKThl U METOIbI
[UIAHAMETPHH, PEIEBAHTHBIE TEME,
MIPOBOJUTE aHAJIOTHH.

OnepupoBaTh MOHATHEM BEKTOP B
[TPOCTPAHCTBE.

DopMyIHpPOBATH MTPABUIIO
napajuiesenumesa npu CIoKeHNN
BEKTOPOB.

CKJ1agbIBaTh, BEBIYUTATh BEKTOPBI,
YMHOXAaTh BEKTOP Ha YHCIIO.

M3y4aTh OCHOBHBIE CBOMCTBA 3THUX
onepauuii. JlaBaTe onpenencHue
MPSIMOYTOJIEHOM CHCTEMBI KOOPJUHAT B
MIPOCTPAHCTBE.

BbIpa3uTh KOOPAMHATHI BEKTOpA Yepe3
KOOPIMHATEI €0 KOHIIOB.

BBIBOANUTE, HCHOJIB30BaTh (HOPMYITY
JUTMHBI BEKTOPA U PACCTOSHUS MEXKIY
TOYKaMU. BeIpakaTb CKaJsIpHOE
MIPOU3BEJICHUE BEKTO- POB UEPE3 UX
KOOPJMHATHI, BBIYHCIISATH YTOJ MEXTY
IByMsI BEKTOpaMH, ABYMS TPSIMBIMH.
Haxonute yros Mexy npsmMou u
MIOCKOCTBIO, YTOJI MEX]TY JBYMSI
MIOCKOCTSIMHA aHATUTUYECKUMU
METOJIaMHU.

BBIBOAMTE, MCTIOJIB30BAaTh POPMYITY
[PAcCTOSIHUS OT TOUYKH J0 IIJIOCKOCTH

ke (5 4)

JIBM>KEHUS MPOCTPaHCTBA.
Orobpaxenus. JIBIKeHIS 1
paBeHCTBO (uryp. ObmIIe
CBOMCTBA JABMOKCHUIN. Bubl
IBUOKEHUU: MMapauIebHbII
[IePEeHOC, IEHTpaIbHAS
CUMMETPHSI, 3epKaTbHAs
CUMMETPHS, TOBOPOT BOKPYT
rpsimoi. [IpeoOpa3oBanns
romo6wust. [Ipsimas u cdepa
Oiinepa.

['eomeTpryeckue 3a1a4u Ha
[IPUMEHEHHUE IBHKCHISI

IIpumeHsATh paBuiIa
BBIIIOJIHEHUS IEUCTBUI
CIIOKEHHS U BRIYUTAHUS
BEKTOPOB, YMHOXKCHHUS
BEKTOpa Ha YUCIIO MPU
peleHny 3a1a4.

HaxoauTh KOOpAUHATHI
BEKTOpa B JAHHOM Oa3uce u
CTPOUTH BEKTOP IO €r0
KOOpIHATAM.

BcnomHuUTh OmnpeneneHue
CKaJISIPHOTO YMHOKEHUS U
ero cBoicTBa. Berunucusats ¢
MOMOIIIBIO CKAIIIPHOTO
YMHOXCHUA NJINHBI
BEKTOPOB, YTIIBI MEXKTY
HUMH, YCTaHABINBATh
[IEPIIEHIUKYIISIPHOCTD
BEKTOPOB.

AHaNIH3UPOBATh U
MOJICTUPOBATH HA SA3BIKE
TCOMETPHU PCAJILHBIC
CUTYaIiH, CBSI3aHHEIE C
(hM3MUECKUMU BEKTOPHBIMH
BCIIMYNHAMMU.
lcnonbs30BatTh Ipu
pELICHUY 3a]1a4, CBSI3aHHBIX
C BEKTOpaMH B
MIPOCTPAHCTRBE,
[TAHUMETPUIECKUE (PaKThI
U METOJIBI.

CB0OOOHO OTIEPUPOBATH
MOHATUSMU: OTOOPKCHHE
MPOCTPaHCTBA Ha cebsl,
TBHMKEHHUE TIPOCTPAHCTBA;
[EHTpaIbHAs, OCeBas U
3epKabHasi CHMMETPUH,
MnapaieIbHbINA IEPEHOC;

PaBEHCTBO U TIOJT00ME




(uryp.
/loka3pIBaTh yTBEPKACHUS O
TOM, UTO LICHTpaJbHasl,
oceBasl U 3epKaJibHas
CUMMETPUH, TApaJIIebHBIA
[EPEHOC SIBJISIFOTCS
BIKEHUSAMU. BBIMONHATH
npeoOpa3oBaHus OAOOHS.
OnepupoBaTh MOHATUSIMU:
npsiMast 1 cepa Dinepa.
PemaTte reomeTpuieckue
3aJ1a41 C HCIIOJIb30BaHUEM
IBUOKEHUN.

lcnonbs30Bath Mpu
peIIeHNH 3a]1a4 IBUKECHHUS
[IPOCTPAHCTBA U UX
cBolicTBa. CpaBHUBATH U
AHAJTN3UPOBATh
YTBEPKICHUS C LENBIO
BBISIBJICHUS JIOTUYECKU
KOPPEKTHBIX U
HEKOPPEKTHBIX
pacCy>XIeHU.
ccnenoBath HOCTPOCHHbBIE
MO/IEITH.

M cmonp30BaTh U(POBEIE

pecypcel

[ToBTOpEHME,
000011eHNE

151
cUCTEeMaTH3aIHs
3HaHMi (7 1)

OcHoBHbIE QUTYpHI, (HAKTHI,
TEOpEeMBI Kypca IIITaHUMETPHH.
3a/1a9u TUIAHUMETPUHU ¥ METOTBI
WX PElICHUSI.

OcHoBHbIE QUTYpHI, (HAKTHI,
TEOPEMBI Kypca CTEPEOMETPHH.
3a1a4un CTEPEOMETPHH U METOIBI
VX peIICHUS

Peurats npocreifiine 3ajayu Ha
HaXO0>K/JICHUE JJIUH U YIJIOB B
TEOMETPHUYECKUX (PUTYpaX, IPUMEHSITh
teopemy [lucdaropa, TeopemMbl CHHYCOB
1 KOCHHYCOB.

Haxonute miomaas MHOTOYTOJIbHUKA,
kpyra. PacrioznaBaTh mogo0HbIC
(GUTypBI, HAXOUTH OTHOIICHUS JIUTHH U
[101Ia1eH.

Mcnonb30BaTh MpU pelIeHUN
CTEPEOMETPUYCCKUX 3a7a4 (DaKThl U

[ToBTOpEHNIE,
000011IcHIE

1 CUCTEMAaTH3aIUs
SHAHWH

(17 )

O0o0miaroIee MOBTOpEeHUE
MOHSTHIA U METOJOB Kypca
reomerpun 10-11 knaccos,
cucTeMaTH3aIxsI 3HaHWM.
cropus pa3BuTus
CTEPEOMETPHH KaK HAyKH U e€
POJIb B pa3BUTHH COBPEMEHHBIX
MH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHIA

Pewiates crepeomeTpruyeckue
3a7a4M Ha JOKa3aTeJIbCTBO
MaTeMaTHYECKUX
OTHOIIICHUM, HAX0XKICHHC
reOMETPUUYECKUX BETUUNH
(1TuH, YTI0B, TUIOIIAICH,
00BEMOB).

cnonb30BaTh Ipu
peleHnn
CTEPEOMETPUUECKUX 3a7a

IJIAHUMCTPHUYICCKUC (I)aKTI:I




MCTO/IbI INTAHUMETPUHU

1 METO/IBL.
TIpoBOIUTD JTOTHYECKU
KOPPEKTHBIE TOKa3aTebHbIC
[pacCyXAeHUs IpU peUIeHUN
CTEPEOMETPUUECKUX U
TUTAHIMETPUYECKUX 3a7ad.
CpaBHUBATH U
AHAJIM3UPOBATDH PeabHBIE
CUTYAIlUH U BBISBIATH
BO3MO>XHOCTB €€
MOIETTMPOBAHMS Ha S3bIKE
TEOMETPHH.

MozenupoBaTh peaIbHYIO
CUTYAIHIO Ha S3BIKE
TEOMETPHHU U UCCIIEI0BATh
IMOCTPOCHHBIC MOACIIN, B
TOM YHCIIC U C
MCIIOJTB30BaHHUEM arapara
anreOpsl. Vcnonb3oBarh
KOMITBIOTEPHBIE IPOrPAMMBI
MPH PEIIeHNH 3a]1a4.
ITonyuaTs IpecTaBICHHUE O
TeOMETPUHU KakK O
pa3BUBaIOIIEICS HayKe,

15(oo (1491011 (817
OKPYKarOIUN MU,
CBS3aHHOM C peabHBIMU
00BbEKTaMH, IIOMOTaroIIEH
[PEIINTh peaabHbIE
PKU3HEHHBIE CUTYalllH O
[pOTIN CTEPEOMETPUH B
Pa3BUTUN COBPEMEHHBIX
MHXEHEPHBIX U
KOMITBIOTEPHBIX

TEXHOJIOTUH




PABOYAS ITPOTPAMMA YYEBHOTI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»
MNOACHUTEJIBHASA 3AIINCKA

VY4eOusbiii kypc «BeposiTHOCTh M CTaTHUCTHKA» 0a30BOTO U YIIIYOJEHHOTO YPOBHSI SIBIISIETCA
MPOJOHKEHUEM U Pa3BUTHUEM OJHOMMEHHOI'O y4eOHOro Kypca OCHOBHOH Ikojbl. Kypc npenHasHaueH
st GopMHUpOBaHUS Yy OOYYAIOIIMXCS CTATUCTHUYECKOW KyJAbTYphl U IOHUMAaHHUS pPOJU TEOpUHU
BEPOSTHOCTEH KaK MaTeMaTHYeCKOrO0 WHCTPYMEHTa JJIsl M3YyYCHHs CIy4alHbIX COOBITHH, BETUYMH
nporeccoB. [Ipu u3ydeHun Kypca o0OTramarTcss IPEACTABICHUS YYAIIUXCS O METOAAX MCCIEIOBaHHS
M3MEHUYMBOIO MHpA, Pa3BUBAETCS MOHMMAHUE 3HAYMMOCTH M OOIIHOCTH MAaTEMaTH4YECKMX METOJI0B
MIO3HAHMS KaK HEOTHEMJIEMOM YaCTH COBPEMEHHOI'O €CTECTBEHHOHAYYHOI'O MUPOBO33PEHUS.

ConepxaHue Kypca HalpaBi€HO HA 3aKPEIUICHUE 3HAHWW, MOJYYEHHBIX IPH U3YYEHHUH Kypca
OCHOBHOM IIKOJIBI U HA pa3BUTHE MPEJCTABICHUH O CIy4allHbIX BEJIMYMHAX U B3aUMOCBS3SIX MEXAY HUIMHU
Ha BAXXHBIX IpPUMEpax, CIOKEThl KOTOPBIX IOYEPHHYTHI W3 OKpyXKarouero mupa. B pesynbrate y
0o0y4aromuxcsi JI0JDKHO cQOPMHUPOBATHCS MPEJCTaBICHHE O Haubosee ymoTpeOUTENbHBIX M OOIIHUX
MaTeMaTHYECKUX MOJEISAX, UCIOIb3yEMBIX IJIsi OMMCAHUS aHTPOIIOMETPUUYECKHX U JeMOTrpapruecKux
BEJIMYMH, IOTPEIIHOCTEH B pa3jIMyHbIe pOJa H3MEPEHUSX, [UIMTEIBHOCTH O€30TKa3HOM padoThl
TEXHUUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUN U IPOLIECCOB B OOLIECTBE.

B cooTBeTcTBUM C yKa3aHHBIMM LEISIMH B CTPYKType YyueOHoro kypca «BepositHOCTh u
CTaTUCTHKA» CpenHedl MKoJasl Ha 0a30BOM U yIIIYyOJEHHOM YpOBHE BBIJICIIEHBI OCHOBHBIC
conepkarenbHble TUHUHN: «CiiydaifHble COOBITHS U BepOSTHOCTU» M «CiydailHble BEMTUYMHBI U 3aKOH
OOJBIINUX YHCET.

Copmepxannie nuHuUM «CrnyuaiiHple COOBITHSL M BEPOSTHOCTU» CIYKUT OCHOBOM st
dbopMHUpPOBaHMS TIPENCTABICHUM O pacHpeleNieHHd BEPOSTHOCTEH MEXIy 3HAYCHHUSIMU CIydalHBIX
BennurH. Ha 6a3oBomM ypoBHe 3Ta JIMHUS HEOOXOAMMA JJIsl U3Y4YEHMs] 3aKOHA OONbIIMX YHCENT —
(GyHIaMEHTaJIbHOTO 3aKOHA, JIEWCTBYIOIIETO B MPUPOJIE M OOIIECTBE W HMMEIOLIEr0 MaTeMaTHYECKYIO
dopmanuziuio. CaM 3aK0H OOJIBIIUX YUCEI MPEATaraeTcs B 03HAKOMUTEIbHON (hopMe ¢ MUHUMATbHBIM
UCIONIb30BaHMEM MaTeMaTHuecKoro ¢opmManu3Ma. B To jxe BpeMs Ha yriay0JIleHHOM YPOBHE BaXXHYIO
4acTh B 3TOM cojaep)KaTeNbHOW JIMHUU 3aHMMaeT M3y4YeHHE T€OMETPUUYECKOro M OMHOMMAIBHOTO
pacupeneneHnid 1 3HaKOMCTBO C MX HENPEpPHIBHBIMU aHAJOTaMH — IOKAa3aTelIbHbIM U HOPMaJIbHbIM
pacrpeneneHusIMu.

Tembl, CBS3aHHBIE C HEMPEPHIBHBIMU CIIYYalHBIMH BEJIWYWHAMHU, AKICHTUPYIOT BHUMAaHHE
IIKOJIbHUKOB HAa OMHCAHUU W M3YyYEHUU CIYYAWHBIX SBICHHN C MOMOIINBIO HEMPEPBHIBHBIX (DYHKITHIA.
OcHOBHOE BHUMaHHUE YAENSETCS MOKa3aTeIbHOMY M HOPMaJbHOMY pAaclpeieseHUsIM, NP 3TOM Ha
0a30BOM YpOBHe IIpEIoyiaraeTcs O3HAKOMUTENIbHOE H3y4YeHHE MaTepuana Oe3 J0Ka3aTelbCTB
MPUMEHSIEMBIX (DaKTOB.

B kypce Ha yriry0J1eHHOM YpPOBHe IPEIyCMaTpPUBAECTCS O3HAKOMUTEIBHOE M3YyUEHHUE CBSI3U

MEXy CIy4allHBIMH BETMYMHAMH U OTIFICAHUE ITON CBSI3H C TOMOIIIBIO KO3 PHUIEHTa KOPPETSAINH U
€ro BRIOOPOYHOTO aHAJIoTa. ITH dIIEMEHTHI COJIEp>KaHUs Pa3BUBAIOT TeMY «JlnarpaMMbl pacceBaHUS»,
M3Y4YEHHYIO B OCHOBHOM IIIKOJIE€, © BO MHOTOM OIMPAIOTCS HAa CBE/IEHUS U3 KYPCOB aJIr€Opbl M TEOMETPHH.

Emé omun »sneMeHT copepkaHHs YIJIyOJIEHHOTO YPOBHSI, KOTOPBIM Mpeajaraercs B
03HAKOMUTEJILHOM MOPSKE — MOCJIEJ0BATEIbHOCTD CITy4alfHbIX HE3aBUCUMBIX COOBITHI, HACTYHAIOIINX
B eAuHUIY BpeMeHU. O3HaKOMIIEHHE C paclpeesieHueM BEepOSTHOCTEH KOJMYecTBa TaKUX COOBITHM
HOCHT Pa3BUBAIOIINIA XapaKTep U SBISETCS aKTyaIbHBIM ISl OyAyIINX aOUTypHUEHTOB, TOCTYIMAIOIINX HA
yueOHbI€ CIIeIMaTbHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMU HayKaMU, IICUXOJIOTUEHN U YIPaBJICHUEM.



B y4eOHOM miaHe Ha M3ydyeHHE Yy4eOHOro Kypca «BeposTHOCTh M CTaTHCTHKa» Ha 0a30BOM U

yrIyOJIEHHOM ypOBHE OTBOJIUTCS 1 yueOHBIN Yac B HEJENIO B TEUEHHE KaXKI0TO roaa 00y4deHus1, Bcero 68
y4eOHBIX YacoB.

INPEJIMETHBIE PE3YJIbTATbBI

K koHIy 00yueHus: 00y4aronuiics moay4uT CIeIyrole MpeIMETHbIE Pe3yIbTaThI:

10 kiace
ba3oBrlii ypoBeHb

YuraTh U CTPOUTH TAOIULIBI U AUATPAMMBIL.

OnepupoBaTh MNOHATHSAMU: cpelHee apupMeTHYecKoe, MeAuaHa, HauOoJipllee, HauMEHbIIee
3HAYEHHUE, pa3Max MacCHUBA YHCIIOBBIX JIaHHBIX.

OnepupoBaTh MNOHATUSAMM: CIy4alHBIH SKCHEPUMEHT (ONBIT) M cilydaiiHOe CcoObITHE,
AJIEMEHTAPHOE COOBITHE (DIIEMEHTAPHBIN MCXOJ]) CIYyYailHOTO ONBITa; HAXOIUTHh BEPOATHOCTH B
OMbITaX C PABHOBO3MOXKHBIMH CIy4YailHBIMU COOBITUSMHU, HAXOJUTh U CPABHUBATH BEPOSTHOCTU
COOBITHH B U3yUEHHBIX CITy4allHBIX 3KCIIEPUMEHTAX.

Haxonute u QopmynupoBaTh COOBITHS: IEepecedeHue U OOBbEAMHEHHE IaHHBIX COOBITHH,
COOBITHE, MPOTHUBOMOJIOKHOE JaHHOMY COOBITHIO; II0JIb30BAaThCs AMarpamMmamu Oiliepa u
(bopMyIIO# CIIOKEHHS BEPOATHOCTEH MPH PEeIICHUHN 3a7ad.

OnepupoBaTh MNOHATUSMH: YCIOBHas BEPOSTHOCTb, HE3aBUCHMbIE COOBITUS; HaXOJIUTh
BEPOATHOCTH C TOMOUIbIO IIPaBUJIa YMHOKEHUS, C IIOMOILBIO IEPEBa CIy4aiiHOrO OMBITA.
[TpuMeHsATh KOMOMHATOPHOE MTPABUIIO YMHOKEHHSI IPU PELICHUH 3a/1au.

OnepupoBaTh NOHATUSMU: UCIIBITAHUE, HE3aBUCUMbIE UCIBITAHUS, CEPUsl UCIBITAHUH, ycnexX U
HeyJlaya,; HaXOJWUThb BEPOSITHOCTU COOBITUH B CEPUM HE3aBUCHUMBIX HCIBITAHUN 10 MEPBOTO
ycliexa; HaX0/AUTh BEPOSITHOCTH COOBITHH B cepuu uctibiTaHui bepHymnu.

OnepupoBaTh MOHATHSAMH: ClydaiiHas BEJIMYMHA, paclpeielieHue BEpOsSTHOCTEH, AuarpaMma
pacrpeeneHusl.

Yri1y0/1eHHbIH YPOBEHb

CB00OHO OnepupoBaTh MOHATUAMU: Irpad, MIIOCKUM rpad, cBA3HbIN rpad, myTh B rpade, Lelb,
LIUKJI, IEPEBO, CTETNIEHb BEPIIMHBI, IEPEBO CIIYYalHOIO HKCIIEPUMEHTA.

CB0OOIHO OmnepupoBaTh MOHATUSAMU: CIYYalHBIA HKCIEPUMEHT (OMBIT), CiydailHOe cOOBITHE,
JJIEMEHTApHOE CIy4aiHOEe COOBITHE (PJIEMEHTApHbIM HCXOJ) CIy4alHOTO OIbITa; HAaXOJIUTh
BEPOSTHOCTH COOBITHH B OINBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH.

Haxomuts u hopmynupoBath cOObITHS: lepeceueHrne, 00beIMHEHNE TaHHBIX COOBITHH, COOBITHE,
MIPOTUBOIMOJIOKHOE JaHHOMY; UCIOJIb30BaTh AMAarpaMMbl Dijepa, KOOPAUHATHYIO TPSIMYIO JUIS
peleHust 3a/1a4; MoJIb30BaThCsl (POPMYIOi ClI0kKEeHHs BEPOATHOCTEH I BEpOATHOCTEH JBYX U
TPEX CIy4alHBIX COOBITHHA.

OnepupoBaTh NOHSTHUSMHU: YCIOBHAs BEPOSTHOCTb, YMHOKEHUE BEPOSITHOCTEH, HE3aBUCHMBIE
COOBITHS, JI€PEBO CIY4afHOTO SKCIEPUMEHTA; HAXOJUTh BEPOSITHOCTU COOBITUH C MOMOILBIO
IIpaBUJIa YMHOXKEHUS, JiepeBa CIIy4aifHOTO OIbITa, HCIOIB30BaTh (POPMYITY ITOJIHOM BEPOSTHOCTH,
dbopmyny baifeca mpu perieHnn 3a7ad; ONpeaesTh HE3aBUCUMOCTh COOBITHI IO hopMylie U TI0
OpraHU3alMK CIIy4aifHOrO HKCIIEPUMEHTA.

[TpuMeHsATh M3ydeHHBIE KOMOMHATOPHBIE (OPMYJIBI IS MEPEUUCIICHUS HIEMEHTOB MHOMKECTB,
3JIEMEHTaPHBIX COOBITHI CIIY9aifHOTO OIBITA, PEIICHUS 3a/1a4 110 TEOPUH BEPOSATHOCTEH.
CBoOoOaHO oOmepUpoOBaTh MOHATHUSAMU: OWHAPHBIM CIy4alHBIA ONBIT (MCHBITAHHUE), YCIEX H



Hey/ada, HE3aBHCHMBbIC HCIBITAHUS, CEpHsl MCIIBITAHWH; HAXOIUTh BEPOATHOCTH COOBITHIL: B
CepHH HMCHBITAHUII 10 TIEPBOTO yCIeXa; B CEpUU UCTIBITaHUK bepHy/um; B onbITe, CBI3aHHOM CO
CITy4aliHBIM BBIOOPOM M3 KOHEYHOI COBOKYITHOCTH.

CB00OOHO omepupoBaTh MOHATUSAMH: CIydaiiHash BEJIMYMHA, PACIPEICICHUE BEPOSITHOCTEH,
auarpamma pacrnpeaeieHus, OMHapHas ciaydaiiHas BEJIWYHHA, T€OMETPHUECKOe, OMHOMHUAIILHOE
pacnpeseneHue.

OnepupoBaTh MOHATUSIMU: COBMECTHOE pacCIpeleleHHE JIBYyX CIy4YaillHbIX  BEJIHMYUH,
UCIIOJIF30BATh TAOJHUILy COBMECTHOTO PACIIpE/ICIICHHS ABYX CIyYalHBIX BEJIHMYUH IS BBIICICHUS
pacmpeneneHus K101 BEIMYMHBI, OTIPEIe/ICHHS HE3aBUCHMOCTH CITy4aiiHbIX BEINYMH;
CBOOOIHO oOmEpUpOBaTh TIOHATHEM MATEMAaTUYECKOTO OXKHUIAHUS CIydalHOW BEJTMYHUHBI
(pactipenenenusi), MPUMEHATh CBOMCTBA MAaTEMaTUYECKOrO0 OXHIAHUS TPU PEIICHUU 3aj1ad,
BBIYHCIIATH MAaTEMaTHUECKOE O)KUAaHNEe OMHOMUAIILHOTO ¥ TEOMETPHUECKOTO pacIpeieICHui;
CBOOO/ZIHO ONEpUPOBATH MOHATHSAMH: JUCIEPCHUS, CTAHJAPTHOE OTKJIOHEHHE CIydyalHOU
BEJIMYMHBI, IPUMEHATh CBOMCTBA JUCIEPCUU CIIY4alHON BEIMYMHBI (pacHpelesieHUs) IMpHU
pELICHUH 3ajay, BBIYUCIATH JUCICPCHIO W CTAaHAAPTHOE OTKJIOHEHHE T'€OMETPUYECKOrO H
OMHOMHAJIBHOTO pacIlpeieIeHUH.

11 knace

Ba3oBblii ypoBeHb

CpaBHUBATh BEPOATHOCTU 3HAUEHUH CIIy4alilHOM BEJIMYUHBI [10 PACHPEIECIICHUIO UITU C TIOMOILBIO
Jyarpamm.

OnepupoBaTh NOHATHEM MATEMAaTUYECKOTO OKUJAHMS; IPUBOIUTH IPUMEPHI, KaK IPUMEHSETCS
MaTeMaTUYECKOE OXKUJAHUE CIy4alHOW BEJIMYMHBI HAXOAWTh MAaTEMATHUYECKOE OXKUIAHUE I10
JAHHOMY PacCIPEIENICHHUIO.

Hmetsb npeacTaBieHue 0 3aKOHE OONBIINX YUCET.

NMmets npencraBiaeHue 0 HOPMAJIBHOM PACIIPENCICHUN.

Yriy0/1eHHbIH yPOBEeHb

BbruncnsTe BEIOOpOYHBIE XapaKTEPUCTUKHU MO JTAHHOW BBIOOPKE M OLEHMBATh XapaKTEPUCTUKU
IreHEepalbHOM COBOKYITHOCTH JIaHHBIX 110 BBIOOPOYHBIM XapakTepucTukaM. OleHuBaTh
BEPOSATHOCTH COOBITUH U NPOBEPATh NPOCTEHMIINE CTATUCTUYECKUE THIOTE3bI, IMOIb3YSCh
M3YYEHHBIMU PACIIPEICICHUSIMU.

IPUBOJUTL TPUMEpPHI 3a7ad, NPUBOASIIIMX K II0KAa3aTEIbHOMY pacIpeleleHHIo, 3azad,
MPUBOISIINX K HOPMAJIBHOMY pactipeenenuto. OnepupoBarh MOHATUAMU: (YHKIHS MIIOTHOCTH
BEPOATHOCTH TIOKa3aTeNIbHOTO paclpeneaeH s, YyHKIHS IUIOTHOCTH BEPOATHOCTH HOPMAJIbHOTO
pacripenienenusi, pyHKIUs MJIOTHOCTH U CBOMCTBAa HOPMAJIBHOTO pacIpe/IeieHuUs;

orpenenaTh K03 (HUIUEHT TMHEHHOI KOppesuK, BBIOOPOUYHbIN KOAPPHUIUEHT KOPPEIALHH.

COJAEPKAHUE OBYUEHUA

10 knace

[IpencraBienne AaHHBIX C TMOMoOIIbI0 Tabmul u auarpamMm. CpenHee apudMeTHueckoe, MeIuaHa,
HauOoJbIlllee M HAWMEHBIIEe 3HAYCHUS, pa3Max, AUCIEPCUS M CTAaHAAPTHOE OTKIOHCHHE YHCIOBBIX
HaOopoB. [ pag, ceasnviti epagh, nymu 6 epage: yuxavt u yenu. CmeneHv (8a1eHMHOCMb) GEPUIUHBL.
I'pagvr na nnockocmu. [epevs.?

2 KypcuBOM BbI/IeJIEHBI 3JIEMEHTHI COJlep>KaHMts, U3y4aeMble Ha yri1y0JeHHOM YpPOBHe



CrydaliHple DKCIIEPUMEHTHI (OIBITBI) W CIy4dailHbIE COOBITHUS. DJIeMEHTapHbIE COOBITHS (HCXOIBI).
BeposiTHOCTB ciydaiiHOTO COOBITHS. BIIM30CTh 9acTOTHI M BEpOSTHOCTH COOBITHI. Ciy4aifHbIE OTIBITHI C
PaBHOBO3MOXXHBIMU ~ DJIEMEHTAPHBIMH  COOBITHsIMH.  BeposTHOCTH  cOObITHII B ONBITax ¢
PaBHOBO3MOXHBIMU AJIEMEHTAPHBIMHU COOBITUSMHU.

Onepanuu HaJ COOBITHSMU: TEpeceueHue, 00beINHEHUE, TPOTUBOMOIOXKHBIC COOBITHS. J(MarpaMMbl
Ditnepa. DopMyrna CI0KEHUSI BEPOATHOCTEH.

VYciioBHas BEpOATHOCTb. Y MHOXKEHHE BeposiTHOCTEW. JlepeBo ciydaitHOro skcnepuMenra. dopmyna
MOJTHOU BeposiTHOCTH. Popmyna batieca. HezaBucumblie COOBITHS.

KomOunatoproe npasuiio ymHoxkeHus. [lepecranoBku u ¢akropuan. Yucno coueranuii. TpeyronbHUK
[Tackans. @opmyna 6mHOMa HproTOHA.

bunapHblil ciy4aiiHbI ONBIT (MCHBITaHUE), ycnex W Heyaauda. HesaBucumble ucneitanus. Cepust
HE3aBHCHUMBIX UCIBITAHUH J0 TIepBOro ycnexa. Ilepecmanosxku u ¢hakmopuan. Yucno couemanuii.
Cepus HE3aBUCUMBIX UCIIBITaHUH beprymm. Cryuatinolil 6b100p U3 KOHEYHOU COBOKYNHOCHIU.
Cnyuaitnas BenuuuHa. Pacnipenenenue BeposTtHocTel. Jlmarpamma pacnpeaenenusi. Onepayuu Hao
cnyyaiunviMy geauyunamu. bunapuas cayuaunas eéenuuuna. llpuMepsl pacnpeneneHuil, B TOM 4HCIIE,
TeOMETPUUECKOE U OMHOMHAIIBHOE.

Coemecmnoe pacnpeoenenue 08yx cayuatiHblx eenuyun. Hezasucumoie ciyyaiinvie 6eauyuHbl.
Mamemamuueckoe odicudanue CcayyauHolu eenuuunsl (pacnpedenenus). Ilpumepvl npumeHenus
MamemMamuyeckoeo 0xcudanus (cmpaxosanue, aomepes). Mamemamuueckoe oxcuoanue OUHAPHOLU
cayyaiHol eenuyunsvl. Mamemamuueckoe 0dcuoanue Cymmbl CIY4aAUHbIX eenudun. Mamemamuueckoe
024CUOAHUE 2e0MEMPUUECKO20 U OUHOMUATILHO20 PACnpedeleHUl.

Hucnepcus u cmanoapmuoe omKIOHeHuUe CyYalHol 8eIuduHbl (pacnpeodenenus). /Jucnepcus GunapHot
cayyaiinou eenuyunsl. Mamemamuyeckoe odxcuoanue npousseoenus u OUCNepCUst CyMmbl He3A8UCUMbIX
cyyaunvlx  @enuyuH. Jlucnepcus u cmaHoapmuoe OMKIOHeHUe OUHOMUANTbHO20 PACHPeOeNeHUs.
Hucnepcus u cmanoapmuoe omKioHeHUe 2e0MeMPUYECKO20 PACNPeOeieHUs..

11 knace

UmncnoBble XapaKTEPUCTHKH CIyYalHBIX BEIWYMH: MaTeMaTH4YeCKOe OXHIAHHWe, IUCIEpCUs |
CTaHAapTHOE OTKIOHeHHe. [IpuMepsl MpUMEHEeHH MaTEMaTHUeCKOTO OKUJaHHs, B TOM YHCIIE B 3a/1a4ax
U3 TIOBCEJHEBHOM KU3HU. MaTemaTuueckoe OXHUJaHUE OWHApHOM Cily4allHOH  BEJIUYMHBI.
Matematuueckoe OXKHMIaHUE CYMMbI CITy4alHBIX BETUYMH. MaTeMaTH4yeckoe OXUJAAHWE M AUCIIEPCHS
T€OMETPUUYECKOT0 U OMHOMHUAIBLHOTO PaCTIpeICICHUH.

Hepasencmeo Yebviwésa. Teopema Yebvuuésa. Teopema bepuynnu. 3akoH OOJBIIUX YUCET U €r0 POJIb
B HayKe, IpUpojie U obmiecTBe. BHIOOPOUHBIN METO/I MCCIIeIOBAaHUN. Bbibopounbie xapakmepucmuxu.
Oyenusanue eposmHocmu cobblmus no 6vloopouHviM OanHuiM. lIposepka npocmenwiux cunomes ¢
HOMOWBIO U3YYEHHBIX pacnpeoeieHU.

[TpuMepbl HENMPEPBIBHBIX CIyYalHbBIX BENUYHH. PYHKYUA NAOMHOCMU 8EPOSIMHOCIU PACNPeOeNeHUs.
Pasnomepnoe pacnpedenenue u eco ceoucmea. 3adauu, npugooawue K NOKA3AMENbHOMY
pacnpeodenenuto. TloHATHE O IUIOTHOCTH pacrpeieieHus. 3ajadyd, MNPUBOJAININE K HOPMAIbHOMY
pactipenenieHuto. [loHsATHE O HOPMaTbHOM pacnpeneneHun QDYHKYus NIOMHOCMU B8ePOSMHOCIIU
NOKA3AMeNbHO20 PAcnpeoeneHusl, QYyHKYus niomHOCMU 8EPOAMHOCMU HOPMANbHO20 PACNPeOeneHUs.
DyuKyus NIOMHOCMU U CEOLICMEA HOPMAILHO20 PACHPEOeNeHUs.

Ilocnedosamenvnocms 0OUHOUHBIX HE3ABUCUMBIX cOObLIMULL. 3adayu, npusodawjue K pacnpeoeieHuro
Ilyaccona.

Kosapuayus 0syx cnyuaiinvix  eenuuun. Kosgpguyuenm aunetinou roppenayuu. CosmecmHbvle
Habawo0eHuss 08yx eeiuyduH. Buibopounwviti kosgguyuenm koppenayuu. Paznuuue medncoy numelinou
CBA3bI0 U NPUHUHHO-CIEOCMEEHHOU C6A3b10. JIunetinas peepeccus, Memoo HAUMeHbUUX K8AOPAmos.



TEMATHYECKOE INTAHUPOBAHMUE

10 kaacce

ba3oBelil ypoBeHb

YranyOneHHbIH ypoBeHb

HazBanue paznena

OcHoBHOE conepKaHue

OCHOBHBIE BUBI IEATEILHOCTH

Hazpanue paznena

OCHOBHOE coep KaHue

OCHOBHBIE BUIBI

(49)

HaUMCHBIICC 3HAYCHU A, pa3Max,
AUCTICPpCHUs, CTaHAApTHOC
OTKJIOHCHHC Y CIIOBBIX Ha60pOB

maHHBIX. HaxomuTs onmcatensHbIe
XapaKTepUCTUKU TAaHHBIX.
BriaBurats, KpUTHKOBATh
TUIIOTE3BI O XapaKTePE CIIy4yalHON
M3MEHYMBOCTH U OMPEICIISIONINX
e€ axTopax

[lyts B Tpade. Llemm u
UKL ["padsl Ha
m1ockocTy. JlepeBo

CIIy4allHOI'0O SKCIIEPUMEHTA

(TembI) (KOTHIeCTBO o0yJarommxcs (TembI) (KOTMIeCTBO TESTEITLHOCTH
9acoB) JacoB) 00yJaroIuxcs
IIpencrasieHne [Ipencrarnenre TaHHBIX C I3BIeKaTh HHPOPMAIIHIO U3 DieMeHTHI Teopun (I 'pad, cBA3HEIM rpad, [IpemcTaBisaTh
AHHBIX U [TOMOIIIBIO TAOJIHI] U IUarpaMM.  [TabJIMIl U TUarpaMM, UCIONb30BaTh [rpados (3 4) [IpeICTaBICHNE 3a1a49H C 0OBEKTHI U CBS3U
OIHCaTeNIbHAS Cpennee apudmernyeckoe, TaOJIUIIBI U THATPAMMBI TS nomotpio rpada. CTenens  MeXay HUMH C
CTaTUCTHKA MeIaHa, HanOOoJbIlee u [IpEICTaBICHUS CTATHCTHYECKIX (BAJIGHTHOCTH) BEPIIMHBEL.  [MOMOIIBIO Tpada,

HaXOIUTh MIyTH MEXKIY
BepIIMHAMU rpada.
Brigensats B rpade
LETH 1 [UKITBL.
CTpouTh IepeBO Mo
OIIHMCAHHIO
CITy4ailHOTO OIIbITA,
OIUCBIBATH CITy4alHbIE
COOBITHS B TEPMUHAX
nepesa.

IPerrats 3aayu ¢
noMoIbio rpados

CiryuailHbIE OMBITHI
U CIlydaiiHbIC
COOBITHSI, OIBITHI C
PaBHOBO3MO>KHBIMU
BIeMEHTaPHBIMU
MCXOIaMH

B9

Cry4aiiHble SKCTIEPUMEHTHI
(OTIBITHI) U CITy4YaifHbIE COOBITHS.
JJIeMEHTapHbIE COOBITHS
(ucxomer). BeposTHOCTE
CITy4aifHOTO COOBITHS.
BeposTHOCTH COOBITHH B OIIBITAX
C paBHOBO3MOKHBIMH
PIIEMEHTAapPHBIMU COOBITHSIMH.
[IpakTudeckas padoTa

BriaensTe Ha puMepax
CITy4aiiHbIe COOBITHS B ONIICAHHOM
CIIy4allHOM OIIbITE.
DOopMyJIMPOBATh YCIOBUS
[POBEJICHUS CIIYyYaiiHOTO OIIbITa.
HaxoauTtb BEpOSTHOCTH COOBITHH B
ONbITaX C PABHOBO3MOXXHBIMU
FICXOJaMH.

MopaenupoBaTh OIBITHI C
PaBHOBO3MOKHBIMU

Ciry4yaliHbI€ OIBITHI,
CiTydaiiHble COOBITHS
1 BEPOSITHOCTH
COOBITHIA

3

(OTIBITHI) U CITyYaliHbIS
COOBITHSI (HCXOJIBI).
coObITHsI. BepositHOCTH

COOBITHI B OIBITaX C
PABHOBO3MOXHBIMH

CryyaiiHbIe 9KCIIEpUMEHTBI
COOBITHSL. DNIeMEHTapHBIE

BeposTHOCTH ci1y4aiiHOTO

QJICMCHTAPHBIMHA COOBITUAMM

BeLIEISITh U
OTIMCHIBATh CITyYaiiHbIC
COOBITHS B CITy4aitHOM
OIIBITE.
DopMyIUpOBaTh
[YCJIOBHSI TTPOBEICHISI
CITy4aifHOTrO OIbITa.
IHaxonutb
BEPOSTHOCTH COOBITHI
B OIBITaX C

COOBITUSMHU,
CIIO)KEHHE
BEPOSTHOCTEH

mepeceucHre, 00beAMHCHUE
COOBITHIA, IIPOTHBOITOIOKHBIE
COOBITHSL.

Y CIIOBECHOE OITUCAHUE COOBITHI
151 QOPMYITUPOBKU U

M300paKeHUS 00 IUHCHHUS H

MHOECTBAMU 5|
COOBITHSIMH.
CioxeHHue g1

MHOKECTB U COOBITHIA,
MTPOTHUBOITOJIOKHEIE

coObITHsI. DopMyna

JIeMEHTapPHBIMU UCXOJAAMU B XOJI€ [PABHOBO3MOXHBIMU
[MPaKTHUIECKOM PaboThI PIEeMEHTapPHBIMU
Ornepanuu Haj Onepaiuu HaJl COOBITUSIMH: lcnonb30BaTh quarpaMmel Ditnepa |Onepanuu Han|llepeceuenne, oObenuHeHre |[Mcnonb30BaTh

Imuarpammel Jdilniepa u
BepOAITBHOE OITUCAHKE
COOBITHI TIpH




(3 4) duarpammel Ditnepa. Dopmyrna |[mepecedcHs COOBITHIA. YMHOKEHHE CII0KEHUS BEPOSTHOCTEH BBITIOJIHEHUN
CJIOKEHHUS BEpPOATHOCTEMN PemmaTs 3a/1aun ¢ UCTIONB30BAHNEM [BEPOSITHOCTEM. 'Y ci1oBHas BEPOSITHOCTb. oreparuii HajJ
(bOpMYyJIBI CIIOKEHHSI BEPOSITHOCTEH |Y CIIOBHAS 'YMHOKEHHE BEPOATHOCTEH. |COOBITHSIMHU.
YcnoBHas 'Y cl10BHas BEpOSTHOCTb. Pemath 3a1aun Ha HAX0XKJIEHNE BEPOSITHOCTb. dopmyra ycIoBHOU OneHuBaTh U3MEHEHNE
BEPOSITHOCTD, 'Y MHOKEHHIE BEPOSITHOCTEH. BEPOSITHOCTEH COOBITHIA, B TOM He3zaBucrumsie BepossTHOCTU. Popmyra BEPOSITHOCTEN
nepeBo ciaydaiiHoro |[lepeBo ciydaitHOro YHCIIE YCIOBHBIX C TOMOIIBIO COOBITHS MOJTHOW BEPOSITHOCTH. COOBITHIA TIO Mepe
orbITa, (hopMyIa bkcrnepuMenTa. opmysa NoNHOM | nepeBa CIly4ailHOro ONbITa. (59) dopmyna baiteca. HACTYIUICHUS IPYTHX
MOJTHOM BepoaTHocTH. HezaBucruMmble Onpenenars He3aBUCUMOCTD He3zaBucuMeble coObITHS COOBITHI B CITy4aifHOM
BEPOSTHOCTHU U COOBITHS coOBITHIA IO hopMyIie U 1o OTIBITE.
HE3aBHCHMOCTh OpraHMu3aliy CIy4ailHOTO OMbITa PemaTs 3agaun, B TOM
coObITHI HHCTIe C
(6 4) MCTIOJIB30BaHNEM
nepeBa CIIy4aiiHOTro
ombITa, GopmyI
CIIOKEHUS U
YMHOXCHUS
BEPOSATHOCTEM
JJIeMEHTBI KomOuHaTopHOe mpaBuiio Vcrionb30BaTh MPAaBUIIO DJIeMEHTBI Komobunaropnoe npasuno  (@opmynupoBaTth 1
KOMOUHATOPHKH (4 |yMHOKeHUs. [IepecTaHOBKM M [yMHOKECHUSI [UIs IEPEUHCIICHUS KoMOuHaTOpHKH (4 |[yMHOKeHUs. [lepecTaHOBKH  |[TOKa3bIBAThH
) ¢dakropuain. Yucno coueranuii.  [cOOBITHH B CITy4aiiHOM OIIBITE. ) u pakropuain. Yucno KOMOWHATOpPHBIE
Tpeyronpauk [lackans. ®opmymnalllonp3oBatbes Gopmysnon u coueTaHuid. TpeyrodpbHUK  |(DaKTHL
ouroma HetoroHa TpeyroibHukoM [lackans ais [Tackans. @opmyna 6uaOMa |Hcronp3oBaTh
OTIpeIeTICHHS] YHCIIa COUETaHHUI HeroTona MPABUIIO YMHOXKEHHS,
M3y4eHHbIE
KOMOHMHATOpHbIE
(hopmyIbl 11t
MepeIrCIICHIS
PIIEMEHTOB Pa3IHYHBIX

MHOKECTB, B TOM
MUCIIEe DJICMEHTAPHBIX
COOBITHI B CITy4aiiHOM
OIIBITE.

[loyp30BaThCs
hopmyoit u
TPEYTOJIBHUKOM
TTackams mist
ONpeICICHUS YUCIia
COYCTAaHUM.

[IpuMeHATH hopMyITy




6ounoma Herotona JJIsA

peoOpa3oBaHus
BBIPAYKEHUIN
Cepun buHapHbI cy4aliHbIN ONBIT Pa30ouBaTh CIIOKHBIC Cepun bunrapHbIi ciy4aifHbIi omeIT Pa30buBaTh CIOYKHBIE
[10CJICI0BATENBHBIX |(MCIIBITAaHKE), YCIIEX U HeyJaya. [YKCIEPUMEHTHI Ha OT/IEIbHbIE [10CJICA0BATENbHBIX |(MCIIBITAHUE), YCIEX U DKCIIEPUMEHTHI Ha
VCTIBITAHUI HezaBrcruMble NCITBITAHMS. VICTIBITAHUS. CTIBITAHNI. Heynada. He3aBucumelie OTICIIbHBIC
(3u) Cepusl HE3aBUCUMBIX HCIIBITaHUH |(OCBaUBATh IOHATH: UCTIBITAaHUE, |(cHbITaHUS ncnbiTanus. Cepust VICTIBITAHUS.
no nepsoro ycrnexa. Cepust CepHs HE3aBUCUMBIX UCTIBITaHUI.  |bepHymm. HE3aBHCHMBIX HCIIBITAaHUH 10 PemaTs 3a1auu Ha
HE3aBUCUMBIX UCIIBITAHUN [IpuBOAUTH IPUMEPEI CEPUIA Cayuaiinbiii BBIOOp |nmepBoro ycnexa. Cepust [TIOMCK BEPOSTHOCTEN
bepnyu. HE3aBHCUMBIX UCIIBITAaHU. 13 KOHEUHOMH HE3aBUCHUMBIX UCIIBITAHUN  [COOBITHI B CEpUU
[IpakTideckas pabora c Peate 3a7a4i Ha MOUCK COBOKYITHOCTH bepuymnu. Cny4aliHblii MCIIBITAaHUI 1O
MCIIOJIb30BAHUEM JJICKTPOHHBIX  [BEpPOSITHOCTEH coObITHil B ceprn  |(5 4) BBIOOD M3 KOHEUHOH [epBOro ycrexa u B
TabamI VCIIBITAHUH JJO IEPBOTO yCIEXa U B COBOKYITHOCTH. CEpUAX HCIBITAHUI
cepusix ucneITanuii beprysu. [IpakTudeckas padora ¢ bepHymnu, a Takxke B
M3y4yath B X0J€ NPaKTUUECKOU HCIIOJIb30BAaHUEM ONBITaxX CO CIyYalHBIM
paboThI C HCTIOJIL30BaHUEM 9JIEKTPOHHBIX TaOIHI] BEIOOPOM M3 KOHEYHOM
HIIEKTPOHHBIX TaOJIHIl BEPOSITHOCTH COBOKYITHOCTH C
COOBITHIA B CEPHSX HE3ABUCHMBIX VICTIOIb30BaHUEM
VCTIBITAHUI KOMOMHATOPHBIX
(hakToB 1 hopmyI, B
TOM YHCJIE B XOJIE
[PaKTHUECKOil paboThI
C IpUMEHEHHEM
CTaHIAPTHBIX
(byHKIMI
Caydaiinbie CrnyuaiiHas BeM4MHA. OcBauBaTh MOHATHSA: ciy4aiiHas  |CirydaiiHble CrnyyaiiHas BeTUYMHA. OcBauBaTh MOHATHSA:
BEJTMYNHBI U Pacripenienenre BepoSATHOCTEH.  [BETTMYMHA, paclpeeieH e, BEJTMIHMHBI Pacnpenenenue CiTyqaiiHasi BeIMYMHA,
pactipesieeHust JlnarpamMma pacrpeneneHus.. TabJIMIa pacpeeICHus, 1 pacnpeielieHnsl  [BepoATHOCTEH. [lnarpamMma  |pacripeiesieHue,
(6 9) CymMa 1 Ipon3BeicHNE nuarpamma pacupeaeiIcHusl. (14 9) pacnpenenenus. Onepanyy  [rabnuna
ciny4aiiHbix BennuuH. [Ipumepsr  ([IpuBoauTH IpUMEPHI HaJ| CIIly4aiiHbIMU pacIpeneneHus,
pactpezienieHuil, B TOM Yucie pacrpeneneHuii, B TOM 4dHcie BemunHamH. [Ipumepst mrarpamma
reOMETPHYECKOE I TEOMETPHUYECKOTO U pacnpenenenuil. bunapnas  |[pacnpeneneHusl.
OMHOMUATEHOE omHOMHUANBEHOT0. CpaBHUBATH CITy4aiiHasi BEJIMYMHA. Haxomuts 3HaueHus
pacnpeaeneHus CITyJaiHbIX ['eomerpuyeckoe CYMMBI U
BEJTMYHH pacIpesiclIeHHe. [TPON3BEICHHS
HaxonuTte 3HaY€HUsI CyMMBI U buHomMuaneHOE CIIy4ailHbIX BEJIMYHH.
[TPON3BEIECHUS CITyYalHBIX pacIpesiclIeHHe. CTtpouth OMHapHBIE

BEJTNYUH.
CTpOUTH U pacro3HaBaTh

MaTeMaTHYeCKOe 0KUIaHUE
CITy4ailHOM BETUYHUHBI.

pacrpeneneHus 1o
OIMCAHUIO COOBITHI B




reoMETPHUYECKOE U ONHOMHUATTEHOE
pacnpezeneHue

CoBMecTHOE pacrpeeneHue
IBYX CIIy4allHBIX BEJIMYMH.
HezaBucumeie ciryyaifHble
BenMurHBL. CBOMCTBA
MaTeMaTHYECKOTO
oxupanus. MaremaTuyeckoe
OKHTaHue OMHAPHON
CIIy4allHOU BEJIMYUHBI.
MareMaTHYeCcKOe OXKHJaHNE
TeOMETPHUY CKOTO U
OMHOMHUAIEHOTO
pacnpenenenuil. Jlucnepcus
Y CTaHIapPTHOE OTKIIOHEHHE.
ucnepcust OnHapHOH
CITy4ailHOM BEJIUYUHBI.
CBoiicTBa AUCHIEPCHH.
MaTteMaTH4eCKO€e OKUJaHUE
MPOM3BEICHUSI U TUCTIEPCHS
CYMMBI HE3aBUCHMBIX
CJTy4YaifHbIX BEJIMYWH.
Jlucniepcust OHHOMUAITEHOTO
pacripeesieHHs.
[IpakTrieckas paboTa ¢
WCTIOJIb30BaHUEM
DIIEKTPOHHBIX TaOIHUI]

CIy4YalHBIX OIBITAX.
CTpouTh 1
pacro3HaBaTh
reOMETPUUECKOE U
OMHOMHATbHOE
pacrpeneneHus..
Pemiate 3a1aun Ha
BBIYMCIICHUC
MaTeMaTHIeCKOTO
OJKUTaHUSL.

CTpOUTH COBMECTHBIC
pacrpeieieHus..
3yuaTh cBOICTBa
MaTeMaTHIECKOTO
oxxpganud. Peniato
3a]1a41 C TOMOIIIBIO
M3Y4EHHBIX CBOMCTB.
I1o n3y4eHHbIM
(hopMyJiaM HaXOJAUTh
MaTeMaTHYCCKHe
OJKUJJAHHS CITyYaifHBIX
BEJIMUNH, UIMCIOLIUX
FEOMETPUUECKOE U
OMHOMHUABEHOE
pacripe/ieIeHus
OcBanBaTh MOHATHS:
nucnepcus,
CTaHIapTHOE
OTKJIOHCHHE
CITy4ailHOM BEJTMYMHBI.
Haxonuts nucnepcuro
[0 pacrpeaeNeHHIo.
3yuaTh cBOMCTBA
mucnepcum.

TTo u3y4eHHbIM
(hopMyJiaM HaXOAUTh
TUCTIepCHIO
OMHOMHUAITEHOTO

pacrpeneneHus, B TOM




YKCIIe B XOJIC
MPaKTUYIECKON pabOThI

O000611IEHNE U

OmnucaTeabHast CTaTUCTHKA.

[IoBTOPSITH U3yUYEHHOE U

cHCTeMaTH3alus Ciy4aiiHble OIBITHI U BBICTPaNBaTh
3HAHUI BEPOSITHOCTH CITy4YalHBIX crCTeMY 3HaHHUI
(59) coOrITHi. Oniepanuu Hat
COOBITHAMHA. DIEMEHTHI
KOMOWHATOPUKH, CEPUHI
HE3aBUCUMBIX UCTIBITAaHUH
11 knace
ba3oBblil ypoBeHb Yrmy0aeHHbII ypOBEHB
HasaHue pasnena (OCHOBHOE coJiepKaHne (OCHOBHBIE BUJIBI Hassanue pasznena OcCHOBHOE coJiepKaHue OCHOBHbIE BUJIBI
(TeMBI) (KOJTHMIECTBO TEeATSITEHOCTH (TeMBI) (KOJTHIECTBO EeSTETLHOCTH
JacoB) 00yJaroIIXCsl aCOB) 00yJarOIINXCS
Pacripenenenue [locnenoBarenbHOCT Bb11e14Th 110 ONMCAHUIO
[Tyaccona OJIMHOYHBIX HE3aBHCHUMBIX CIIy4aifHOTO OTBITA
(29) coObrTuid. [Ipumep 3amaun, BEJTMYMHEI,
NPUBOJISIIEH K pacrpe/iesieHHbIE 110
pacnpenenennto [Tyaccona. 3akony IlyaccoHa.
[IpakTryeckas padora c Pemate 3aga4u, B TOM
WCIIOJIb30BAaHUEM DJIEKTPOHHBIX [4UCIIE B XOJIE
a0y MPaKTUIECKOH pabOTHI C
MPUMEHEHUEM
CTaHIAPTHBIX QYHKIHN
PIIEKTPOHHBIX TaOITHI]
Maremarnueckoe [TpuMepbl pUMEHEeHNS OcBanBaTh MOHSTHE HenpepbiBHbIC [TpuMepbl HenpephIBHBIX 3HAKOMUTHCS
OKUJIaHUE CITYYaiiHOW [MaTeMaTHYeCKOTrO OXHJIaHUS |[MaTeMaTHYeCKOTO CITydaiiHbIe BETMUMHBI  |CITyYaifHBIX BEJTMYHH. MOHSTHSMH:
BEJIMYUHEI (4 4) (cTpaxoBaHHeE, JIOTEPEs). OKUAAHUS. (pactipesneneHus), @YHKIHA ITIOTHOCTH HETpEephIBHAS
MatemaTrueckoe oxxunanue || [ppuBoauTh u 00Cy)aaTh [OKa3aTEIbHOE BEPOSITHOCTU. PaBHOMEpHOE  |ciTyyaifHasi BeNUYMHAa,
CYMMBI CITy4allHBIX BEJIMUUH. [IPUMEPHI MPUMEHEHUSI  |[M HOpMaJIbHOE pacupenenenue. [Ipumepst HETIPEPHIBHOE
MaTteMaTHuecKoe OKUIAaHHE [MaTeMaTHIECKOTO pacnpeneneHus (4 1) 3a1a4, MPUBOISAIINX K pacrpezeneHue,
TeOMETPUUECKOT0 U O0KUJIaHH. [I0Ka3aTeJIbHOMY U K (yHKILUS INIOTHOCTH
OMHOMMAIBHOI'O Boruncisrs HOPMaJIbHOMY BEPOSTHOCTH.
pacrpeaeneHuit MaTeMaTHYeCcKoe pacupenenenusiM. @ynkuuss  [HaxonuTs BeposTHOCTH
0)KUTaHKE. MJIOTHOCTH BEPOSITHOCTU COOBITHH 1O TaHHOU




lcronp30BaTh IMMOHSATHE
MaTeEMaTHYECKOT 0
0’KHJIaHUS U €r0 CBOMCTBA
[P PEIIICHUH 3a/1a4.
HaxoauTs 110 U3BECTHBEIM
dopmynam
MaTeMaTHYECKOE
0’KHJaHIE CYMMBI
CITyYallHBIX BEJIMYHH.
HaxoauTk 110 U3BECTHBIM
dhopmyam
MaTeMaTHYECKUE
0>KMIaHUS CITy4alHbIX
BCJIMYMH, UMEIOIIIX
TEOMETPHUYECKOE H

MMOKA3aTeIbHOTO
pactnpeneneHus. OyHKIUSL
[JIOTHOCTHU BEPOSTHOCTU
HOPMAJIBHOTO pacIpeeNIeHHs

(hyHKITIH TUTOTHOCTH.
3HAKOMHTLCS C
[IOHSITUSIMH:
[MOKa3aTeJIbHOE
pacnpezeneHue,
HOpMaJIbHOE
pacmpeneiieHue.
BrIensaTh 1o OImMcaHuio
CJly4aiiHbl€ BETUUMHBI,
pacrpeiesieHHbIE TI0
MMOKa3aTeIbHOMY
3aKOHY, TIO
HOPMaJTbHOMY 3aKOHY.
Paz0upaTh IpruMepshI
33144, TIPUBOIALINX K

OMHOMHATBHOE [MOKa3aTeJIbHOMY
pacnpeeneHus pacipesiesIeHHIo U K
HOPMAaJEHOMY
pacrpeneneHuIo
Jlucniepcus u Jucnepcus u crannaptaoe  [OcBauBaTh IOHATHSA: DJIeMEHTBI ['eHepanbHas COBOKYITHOCTh M |(OCBaMBaTh MOHSTHUS:
CTaHIApTHOE oTKJI0OHeHHe. J{ucnepcun cnepcusi, CTaHIapTHOE  [MaTeMaTHYeCKOM ciry4aiiHast BBIOOpKa. reHepabHas
OTKJIOHEHHE reOMETPUUECKOro U OTKJIOHEHHE CIIy4YaliHOH  |[CTATUCTHKH 3HAKOMCTBO C BEIOOPOYHBIMH ~ |COBOKYITHOCTb,
CIIy4yailHOM BEJTMYMHB! |OMHOMHAILHOTO BEJINUUHBI. (6 1) xapakrepuctukamu. OneHka  [BEIOOpKa, BBIOOPOYHOE
(4 9) [IpaxkTrueckas pabota ¢ pacripeesieHus. CpellHEro U JUCTIEPCUH CpeaHee U BHIOOpOYHAs
MCIIOJIE30BAaHUEM HaxoauTb IUCTIEpCHIO 110 reHepaIbHOM COBOKYITHOCTH C  [TUCTIEPCHSI.
HIIEKTPOHHBIX TaOJIUII pacrnpeeeHHIO. MOMOILBIO BEIOOPOYHBIX Bbruucisars
HaXOIII/ITB 110 U3BECTHBIM XapaKTCPUCTHUK. OHCHI/IBaHI/Ie BBI60pO‘IHI)Ie

(bopMyIam ITUCIIEpCHIO
reOMETPUUECKOTO U
OMHOMHAIBHOTO
pacrpeneneHus, B TOM
q1CIIe B X0
MPaKTUIECKON paboThI ¢
MCTIONIb30BaHUEM
HIIEKTPOHHBIX TaOJIHUII

BEPOATHOCTEH COOBITHIA TIO
BEIOOpKE.

Cratuctryeckas THIIOTe3a.
[IpoBepka mpocTenImx
CUIIOTE3 C TOMOIIBIO CBOMCTB
M3Y4YEHHBIX pacnpeaeIeHUH.
[IpakTHueckas padbora ¢
KCIIOJIH30BAHUEM DJICKTPOHHBIX
TaOJINILL

XapaKTEPUCTUKH U HA UX
OCHOBE OILICHHUBATh
XapaKTCPHUCTUKU
reHepaIbHON
COBOKYITHOCTH.
OcBauBaTh MOHATHS:
CTaTUCTUYECKAS
runores3a. OLeHuBaTh
BEPOSITHOCTH COOBITHIH 1
[POBEPATH MPOCTEUIIINE
TUIOTE3bI HA OCHOBE
BBEIOOPOYHBIX TaHHBIX, B




TOM YHCIIE B XOJIC
MPaKTUYIECKON pabOTHI

3aKOH OOJIBIINX YKCET

(3

3aKoH OOJIBIINX YHCEL.
Br100opouHBIi METO
HCCIIEAOBAHUIM.
[IpakTuueckas padora c
HCITONTb30BAaHUEM
PJICKTPOHHBIX TAOJTHI]

3HAKOMHUTHCS C
BBHIOOPOYHBIM METOAOM
HCCIIeJOBaHUS
COBOKYITHOCTH JIAHHBIX.
M3yuaTh B X07€
MMPaKTHIECKOMH pabOTHI ¢
HCTIOJTb30BaHIEM
PIIEKTPOHHBIX TaOIUI]
[IpUMEHEHNE
BEIOOPOYHOTO METOA
HCCTIeJOBaHUS

3aKOH OOJIBIINX YUCET

(59)

Hepasencto UeObIména.
Teopema Ueonrména. Teopema
bepuymm. 3akoH 0ObIINX
uyucelsl. BEIOOpOYHBIH METOJ
CCIIE/IOBaHU.

IIpakTrdeckas padoTa ¢
HCIIONTE30BAHUEM DIIEKTPOHHBIX
TaOJIHL]

Pazbuparts
TOKa3aTeNbCTBA TEOPEM.
OcBanBaTh BEIOOPOYHBIHA
METOJ UCCIIEIOBAHUN, B
TOM YHCIIE B XO/IE
MPaKTUYIECKON pabOThI

HenpepriBabie
Clly4yaifHble BETMYMHBI
(pactipenerne- Hys)

(29)

[ IprMeps1 HETIPEPHIBHBIX
CITy9aiiHBIX BEJIMYHH.
OYHKIUS ITIOTHOCTH
pacnpenenenus. PaBHomepHoe
pacnpezieieHue U ero
CBOMCTBA.

OcBauBaTh MOHATHS:
HETIPEPbIBHASI CITy4aiHas
BEIMYMHA, HETIPEPHIBHOE
pacnpenenenue, QyHKIHS
[IOTHOCTU BEPOSITHOCTH.
[IprBOANTH IPHUMEPHI

BEJIMYMH.

Haxoaute BeposiTHOCTU
COOBITHH IO JAHHOK
(hyHKITH TUIOTHOCTH, B
TOM YHCJIE PABHOMEPHOTO
pacripeiesieHus

HENPEPBIBHBIX CITyYalHbIX

CBs13p MEXIY
CITly4aliHBIMU
BerunHaMu (6 1)

KoBapuanus AByx ciydailHbIX
BemunH. Koaddurment
koppesauud. CoBMECTHBIE
HAOJIIOICHYS IBYX BEIMYKH.
Br16opouHbIii KO QUIMeHT
Koppessiuuu. Paznuune Mexay
JIMHENHOU CBA3BIO U
MIPUYUHHO-CJIE/ICTBEHHON
CBsI3b10. JIMHEWHas perpeccusl.
[IpakTrdeckas pabora c
MCII0JIb30BaHUEM HJIEKTPOHHBIX
TaOJIHL]

OcBauBaTh MOHATUS:
KOBapHaIlys,

ko (purmeHT
KOppEJISLIAY, IMHEHAS
3aBHCUMOCTb.
OrneHNBaTh XapaKkTep
CBSI3U MEXKITY
CIIy4aliHBIMU
BEITUIMHAMHU, UCXO/IS 13
[IPUPO/IbI TAHHBIX U
BBIYUCIICHHBIX
XapaKTePUCTHK.
lcnonbs30Bath




HopmansHoe 3amaun, IPUBOSIINE K OcBauBaTh MOHATHS: arpaMMbl
pacripeieieHIe HOPMAJIEHOMY HOpMAaJTbHOE paccenBaHUS IS
(2 9) pacnpeneneHuro. OyHKIMA  [pacrpe/iesieHIe. N300paKCHUS
[JIOTHOCTH W CBOWCTBA BriaensiTh Mo OnrcaHuio COBMECTHOTO
HOPMAaJIbHOTO pacrpeieNieHusl. |cITydaiiHble BETUYNHEI, paccenBaHUs 1aHHBIX.
[IpakTudeckas padbora ¢ pacnpeiesi€HHbIE TIO Haxonuts
HCTIOTb30BaHIEM HOPMaJIbHOMY 3aKOHY. KOD(UITMEHTHI OCH
DIIEKTPOHHBIX TaOIUI] [IpuBOIUTH IPUMEPHI TuarpamMmel, B TOM
3a7a4, IPUBOJISIINX K qrCIie B XOJIE
HOPMAaJIEHOMY MPaKTUIECKOW paboThI C
pacTpeieIeHHIO. MPUMEHEHUEM
HaxoauTe 4MciIoBEIE CTaHIaPTHBIX (PyHKIHN
XapaKTePUCTUKU
HOPMaJILHOTO
pactpeneneHus mo
HM3BECTHBIM (hOPMYJIaM.
Pemats 3a1aumy,
CBSI3aHHBIE C
[IPUMEHEHUEM CBOMCTB
HOPMAaJILHOTO
pacnpezieieHu, B TOM
YHCIIE C UCIIOIb30BaHUEM
PIIEKTPOHHBIX TaOIHUI]
[loBTOpeHNE, [IpencraBnenne NaHHBIX C [loBTOpATH M3yueHHOE 1 |O000mEHNE U [IpencraBieHne TaHHBIX C [loBTOPATH U3yUeHHOE U
000011eHIE [MOMOIIBIO TAOIIHIL 1 BBICTPAaUBaTh CUCTEMY cUcTeMaTH3aIus TIOMOII[BIO TAOJIHII ¥ IMarpamMm, [BEICTPanBaTh CHCTEMY
W crUCTeMaTh3anus narpaMmm, OnucaTeIbHast 3HAHWUI 3HAHUIT oInHcaTeNNbHAs CTATUCTHKA, 3HAHUI
3HaHuit (19 u) CTaTHCTHUKA, OIIBITHI C (119 OTIBITHI C PABHOBO3MO>KHBIMHU

PaBHOBO3MOKHBIMH
DJIEMEHTAPHBIMU COOBITUSIMH,
BBIYHCIICHUE BEPOSATHOCTEH
COOBITHH C IPUMEHEHUEM
(hopmy1t u rpadIecKuX
METOJIOB (KOOPIUHATHAS
psiMasi, IepeBo, AuarpaMma
Diinepa), CIryqalHbIe
BEITUYHHBI U PaCTIPEICIICHUS,
MaTeMaTHYECKOE 0XKUJIaHNE

CIly4aifHOM BETMYMHBI

3JIEMEHTAPHBIMUA COOBITHSAMH,
BBIYHCIICHHE BEPOSTHOCTEH
COOBITHI C MPUMEHEHUEM
(dhopmyn u rpadyecKuxX
METO/10B (KOOpAWHATHAS
npsiMasi, IePeBO, AUarpaMmMa
Ditnepa), CryqdaiiHbIe
BEJIMYWHBI U pacIIpeesiCHIs,
MaTeMaTHUECKOE OXKUIaHNE
CITy4ailHOUM BEJIMYMHBI
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