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CunxpoHnsupoBaHHass pabodas mporpamMma 0a30BOro U yIIyOJIEHHOTO H3y4YECHHUs
npeamera «Maremaruka» (10 — 11 xmaccer) (mpeamerHass obnacte «MaTtemaTuka W
uH(popMaTuKa») (asee COOTBETCTBEHHO — MpOorpaMma Mo MaTeMaTHKe, MaTeMaTHKa) BKJIIOYaeT
MOSICHUTENbHYIO 3allMCKy, cojepkaHue oOOyueHus, IUIaHUpyeMble pe3ylbTaThl OCBOCHUS
OporpaMMbl [0 MaTeMaTHUKe, TEMaTHYeCKOe IUIAHUPOBAHME, IepeyeHb (KOoau(puKaTop)
MPOBEPSEMBIX TPEOOBAaHUN K pe3ylibTaTaM OCBOCHHS OCHOBHON 00Opa30BaTEIbHON MPOTPaMMBbI
cpeaHero o0mero o0pa3oBaHus U HIIEMEHTOB COACPIKAHUS TI0 MaTEMaTHKe.

[ToscHuTenbHast 3amMCKa OTpakaeT OOIIMEe MEeTH M 3aJa4d W3YYeHHUs MaTeMaTHKH,
XapaKTePUCTUKY ICUXOJIOTHYECKUX MPEANOCHUIOK K €€ M3YyYeHHI0 OOydarolMMUCS, MECTO B
CTPYKType Yy4eOHOro IUIaHa, a TaKXKe MOAXOAbl K OTOOpY COJEep)KaHUs, K OMPEIesICHUIO
IUTAHUPYEMBIX PE3YJIbTAaTOB U K CTPYKTYpPE TEMAaTHUECKOTO TUIAHUPOBAHHUSL.

Copnepxanne 0OydeHHUs] pacKpbIBaeT COJEpXKaTelIbHbIE JTUHHH, KOTOPbIE MpeIIararoTcs
JUTs1 00513aTEIHBHOTO U3YUCHUSI B KAXKIOM KJIacCE€ Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl.

[InanupyeMble pe3ynbTaThl OCBOCHHSI MPOTPaMMbl MO MaTEeMAaTHKE BKJIIOYAIOT
JUYHOCTHBIE, METaNpeIMETHbIC PEe3yNbTaThl 32 BECh MEPHOJ] 0OOy4YeHUS Ha YPOBHE CPEIHEro
oOuiero oOpazoBaHus, a TaKXe IPEIMETHBbIE IOCTHKEHMsI 00ydarollerocs 3a KaxIblil roj
o0y4eHMsI.

HOACHUTEJIBHAS 3AIIMCKA

CuHXpoHH3UpOBaHHAs paboyasi mporpamMma Mo MareMaTthke (0a30BBIM W YriTyOIEeHHBIN
ypoBHH) it oOyuatomuxcs 10-11 kiaccoB cocTaBieHa Ha OCHOBE CIEAYIOIINX HOPMAaTHBHO-
NIPAaBOBBIX IOKYMEHTOB:

1. ®enepanbubiit 3akoH 0T 29.12.2012r. Ne273-®3 «O6 obOpazoBanuu B Poccuiickoit
Deneparumn

2. ®enepanbHBIi TOCYJAapCTBEHHBIH 00pa30BaTENbHBIM CTaHAAPT CPEJHETo OOILero
oOpasoBanus (I[Ipuka3z MunuctepcTBa obpa3oBanus U Hayku Poccuiickoit @enepanuu ot 17 mas
2012 1. Ne413»).

3. ®depepanbHas pabodas mporpaMma CpeIHEro o0Imero oOpa3oBaHUS TpeaMeTa
«Maremaruka» (mus 10-11 kmaccoB oOpa3oBaTenbHBIX OpraHuzanuii). ba3oBwlii ypoBeHb. —
Mocksa, MICMO. - 2025.

4. @epepanpHas pabouas MporpaMma cpeaHero oOmiero o0Opa3oBaHHsS TpeaMeTa
«Marematukay (s 10-11 kiraccoB oOpa3oBaTeNbHBIX OpraHU3aIuii). Y IyOJeHHBIA YPOBEHB. —
Mocksa, MCMO. — 2025.

¢ yuérom DenepanbHoil paboueil mporpaMMbl BOCIIUTAHUS.

Peanuzanuss mnporpammbl  0OeclieuMBaeT OBJIAJCHUE KIIOUEBBIMH KOMIIETEHLUSMH,
COCTABIISIIONMMHA OCHOBY JIJII CaMOPAa3BHTHS W HEMPEPHIBHOTO 00pa30BaHUS, IEIOCTHOCTD
OOIIEKYIbTYPHOTO, INYHOCTHOTO U MTO3HABATEIBHOTO Pa3BUTHS TMYHOCTH 00YyJarOLIHXCS.

B paOoueit mnporpamme yureHbl uaed U TNoynokeHUs «KoHUeNUM pa3BUTHS
MaTeMatudeckoro oOpazoBanus B Poccuiickoit denmeparuu». B COOTBETCTBHMM ¢ Ha3BaHHUEM
KOHIICTIIIUN MaTeMaTHIecKoe 00pa3oBaHMe JODKHO, B YACTHOCTH, PEIIaTh 3a1aqy oOecTieueHsI
HEOOXOIMMOTO CTPaHE YMCIIa BBITYCKHUKOB, MaTEMAaTHYEeCKask MOJATOTOBKA KOTOPBIX JOCTAaTOYHA
JUIE TIPOJIOJDKEHHST 00pa30BaHUSI TO Ppa3IMYHBIM HAMpaBJICHUSM, BKIIOYasl IPETogaBaHue
MaTeMaTHKH, MaTeMaTHIEeCKHE MCCIIeIOBaHUs, paboTy B chepe MHPOPMAIMOHHBIX TEXHOJIOTHIA 1
ap., a Takke o0ecrmedeHuss s KakJoro oOy4aroIlerocss BO3MOXHOCTH —JOCTHXKEHUS
MaTeMaTHYECKOM IOATOTOBKM B COOTBETCTBHHM C HEOOXOAMMBIM €My ypoBHeM. VMeHHO Ha
pelIeHNe ITHUX 3a/1a4 OHA HalleJIeHa.



B osnoxy mudpoBoii TpaHchopManuu BceX cdep UeTOBEUYECKOW AeATeThbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e€3 XOpolleld MaTreMaTH4ecKOn
MOJTOTOBKU. DTO 00YCIIOBICHO TEM, YTO B HAILLIU JHU PACTET YHUCIIO CHIEUAIBHOCTEH, CBI3aHHBIX
C HENOCPEJCTBEHHBIM NPUMEHEHHEM MaTeMaTUKH: U B cepe IKOHOMUKHU, U B OHU3HECE, U B
TEXHOJIOTHYECKUX OONacTsIX, W Jaxe B TyMaHuTapHbXx cdepax. Takum oOpazom, Kpyr
o0yJaromuxcsi, 1Jii KOTOPbIX MaTeMaTHKa CTAaHOBUTCS 3HAUYMMBIM IpPEAMETOM, (yHIaMEHTOM
o0pa3oBaHMs, CYIIECTBEHHO paciiupsiercs. B Hero BXOOIT HE TOJNBKO OOydJaromuecs,
TUTAHUPYIOIINE 3aHUMAThCS TBOPUECKON U UCCIIEIOBATEILCKON pabOTOl B 00JIACTH MaTEeMAaTUKH,
uH(popMaTuKu, GU3UKHI, SIKOHOMUKH U B IPYrUX 00JacTsIX, HO U T€, KOMY MaTeMaTHKa HY»Ha JUJIs
MCIOJIb30BaHUs B PO(eccusix, He CBA3aHHBIX HEMOCPEACTBEHHO C HEH.

[TpuknaaHas 3HAYMMOCTh MAaTEeMaTUKU OOYCIIOBJICHA TEM, UYTO €€ MPEeIMETOM SBISIOTCS
(dyHaaMeHTanbHbIe CTPYKTYpBI HAIlIEro MHpA: MPOCTPAHCTBEHHBIE (OPMBI M KOJIUYECTBEHHBIC
OTHOIIEHHUS, (PYHKIIMOHAIBHBIE 3aBHCUMOCTH U KaTErOPUHU HEOIPEACIEHHOCTH, OT POCTEHIIINX,
YCBaMBaEMbIX B HEMOCPEICTBEHHOM OIbBITE, J0 AOCTATOYHO CJIOXKHBIX, HEOOXOAMMBIX JIJIs
pa3BUTHS HAyYHBIX W TEXHOJOTHMYECKUX HAeH. be3 KOHKpPETHBIX MaTeMaTH4eCKHX 3HaHW
3aTPyJHEHO MOHUMAHUE MPHUHIMIIOB YCTPONCTBA W HCIOJNb30BAHHUS COBPEMEHHON TEXHUKH,
BOCTIPUATHE M WHTEPIIPETalus PazHOOOpPa3HOM COLUATbHON, SKOHOMHYECKOH, MOJIUTUYECKOM
uHpopManuu, MaodpPeKTHBHA MTOBCETHEBHAS MTPAKTHYECKAst ACATEIbHOCTh. Bo MHOTHX chepax
npoeCCHOHATBHON IeATENFHOCTH TPEOYIOTCS yMEHHUS BBIIOJIHATH PAacyYEThl, COCTaBIATH
QITOPUTMBI, TPUMEHATH (HOPMYIBI, MPOBOAUTH T€OMETPHUECKHUE H3MEPEHHUS U IOCTPOCHHUS,
yuTaTh, 00padaThIBaTh, MHTEPIPETHPOBATH W TPEACTABIATH HH(OpPMAIUIO B BUAE TaOINHI,
JUarpamm u rpadukoB, MOHUMATh BEPOSITHOCTHBINA XapaKTep clydyailHbIX COOBITUH.

OnHOBpEMEHHO C pacHIMpeHueM cdep MpUMEHEHHs MaTeMaTHUKHM B COBPEMEHHOM
oOrmiecTBe BCE O0siee BaXKHBIM CTAHOBUTCS MAaTEMaTHUECKUI CTUIIb MBIIIUIEHUS, TPOSBIISIOIINNACS
B OIIpeIeIEHHBIX YMCTBEHHBIX HaBBbIKaxX. B mporecce n3yueHusi MaTeMaTUKH B apceHaNl MTPUEMOB
¥ METOJIOB MBIIIJICHUS Y€JIOBEKAa €CTECTBEHHBIM 00pa30M BKIIIOUYAIOTCS WHIAYKIUS M JIETYKIHS,
0000mIeHne W KOHKPETH3aIlsl, aHajiu3 M CHHTE3, KIacCH(pUKamus W CHUCTeMaTH3aIus,
abctparupoBanne W aHaiorus. OOBEKTH MaTEeMAaTHYECKHX YMO3AKIIOUEHUWH, MpaBHiIa WX
KOHCTPYUPOBAHMS PACKPBIBAIOT MEXAHU3M JIOTHYECKUX MOCTPOCHUH, CITOCOOCTBYIOT BBIPAOOTKE
yMeHusi (GpopMysInpoBaTh, 00OCHOBBIBaTh U JIOKAa3bIBATh CYXKICHHS, TEM CaMbiM (OPMHUPYIOT
JIOTMYECKUH CTUJIb MblIUIeHUA. Benyiias poib NMpHHAIIEKUT MaTeMaTHKE B (OPMHUPOBAHUU
ITOPUTMUYECKON KOMIIOHEHTH! MBIIIJICHUS U BOCIUTAHUU YMEHMH JeWCTBOBATH MO 3aJaHHBIM
QITOPUTMaM, COBEPIIEHCTBOBATh M3BECTHBIE W KOHCTPYHPOBATH HOBBIE. B mporecce pemeHus
3a7ad — OCHOBBI JUIsI OpTaHW3aIlMH YYeOHOW JesSTeIhbHOCTH Ha YpOKaX MaTeMaThKH —
pa3BUBAIOTCS TBOPYECKAS U MPUKJIIAIHAS CTOPOHBI MBIIIUICHUSI.

OOydenne wmareMaTHKe MHaéT BO3MOXKHOCTh pa3BUBaTh Yy YYalIMXCS TOYHYIO,
palMoHATBHYIO U MH(POPMATUBHYIO PeUb, YMEHUE OTOMpaTh Haubojee MOJXOASIINE S3bIKOBbIE,
CHUMBOJIMYECKHE, TpaUuecKue CpencTBa JUIs BBIPAKEHUS CYXKIEHUH M HarsIHOTO UX
Ipe/ICTaBICHUSI.

HeoO0XxomuMbIM KOMIIOHEHTOM OOIMIEeH KYJIBTyphl B COBPEMEHHOM TOJIKOBAHHH SIBIISICTCS
o0IIee 3HAKOMCTBO C METOJIaMH TTO3HAHUS JIEHCTBUTEILHOCTH, MPEICTABICHHE O MPEaMeTe H
METO/Ie MaTeMaTHKH, €r0 OTIMYUSX OT METOJOB E€CTeCTBEHHBIX M TYMaHUTApHBIX HayK, 00
0COOEHHOCTSIX MPUMEHEHHSI MaTeMAaTUKU ISl PEIICHUs] HAYYHBIX W MPUKIATHBIX 3a1a4. Takum
o0pa3oM, MaremaTuyeckoe 00pa3oBaHNE BHOCHT CBOM BKJIaJ B (pOPMHUPOBAHUE OOIIEH KyIbTYPbI
YeJI0BEKa.

W3yueHne MaTeMaTHKH CIOCOOCTBYET OSCTETHMYECKOMY BOCIUTAHHUIO  YEJIOBEKa,



MIOHUMAHUIO KpPacoTbl W  M3AIIECTBA MATEMAaTUYECKUX  PACCYKICHHUM, BOCIPUSITHIO
reoMeTpruuecKux (hopM, yCBOCHUIO 1€ CUMMETPHUH.

[TpuoputeTHpiMu LensaMu oOyueHust maremaruke B 10—11 kmaccax kak Ha 0a30BOM, Tak

U Ha yriIyOJICHHOM YPOBHSIX SIBJISIFOTCS:

— (QopMupoBaHME  LEHTPAIbHBIX  MaTeMaTHYECKUX  MOHATUH  (YMCIO,  BEIUYMHA,
reoMerpuueckas (Qurypa, TnepeMeHHas, BEpPOATHOCTh, (YHKIKSA), OOECICUNBAIOIINX
MIPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTh MaTEMAaTUYECKOT0 00pa30BaHus 00y4arOIINXCS;

— TMOABEJICHHE Y4YallUXCAd Ha JOCTYIIHOM JUIi HHX YPOBHE K OCO3HAHHMIO B3aWMOCBS3H
MaTeMaTHKH U OKPY)KAIOLIer0 MUpa, TOHUMAHUIO MAaTEMATUKH KaK 4acTh OOIIeH KyIbTypbl
YeJI0BEUYECTBA;

— Dpa3BUTHE HMHTEJUIEKTYAIbHBIX M TBOPUECKUX CHOCOOHOCTEH ydaluxcs, MO3HABaTEIbHOMN
AKTUBHOCTH, HUCCIIEIOBATEILCKIX YMEHHHM, KPUTUYHOCTU MBILUICHUS, UHTEPECa K U3YUYEHUIO
MaTeMaTuKu;

— (¢opmupoBanue (GyHKIIMOHAIHHOW MaTeMaTHYEeCKOW T'PaMOTHOCTH: YMEHHs Pacllo3HaBaTh
MaTeMaTUYECKHUEe acMeKThl B PEANbHBIX YKU3HEHHBIX CUTYAlUSX M MpPU HU3YYEHHH JPYTHX
y4eOHBIX MPEAMETOB, TPOSIBIICHHUS 3aBHCUMOCTEH U 3aKOHOMEpPHOCTEH, (hOPMYIHPOBATH MX
Ha S3bIKE MAaTEeMAaTUKA M CO3/1aBaTh MAaTEMaTHYECKHWE MOJICNH, MPHUMEHSATh OCBOCHHBIN
MaTeMaTHYECKUH  ammapar Ui peleHus  MPaKTHKO-OPUEHTHPOBAHHBIX  3ajad,
MHTEPIPETHPOBATH U OIICHUBATH IOJYYCHHBIC PE3yJIbTaTHI.

OcHOBHBIE JIMHM cojepxaHusg Kypca wmarematukun B 10—11 kmaccax: «Yucna u
BBIUKCIICHUSY, «Anredpa» («Anredpandeckue BBIpAKEHUS», «YPaBHEHUS U HEPABEHCTBAY),
«Hauana wmatemarnueckoro anamuza», «['eomerpusi» («'eomeTpuyeckue QUIypsl U HX
CBOMCTBa», «/3MepeHne reoMeTpruuecKuX BEIUYUHY»), «BepoaTHOCTh U cTaThcTHKay. JlaHHBIE
JIMHUM Pa3BUBAIOTCS MapajlIeNIbHO, KaX/1as B COOTBETCTBUM C COOCTBEHHOW JIOTUKOM, OJTHAKO HE
HE3aBHCUMO OJHA OT APYroil, a B TECHOM KOHTAaKTe M B3aumojencTBuu. Kpome 3Toro, mx
o0OBeAMHSIET JIOTMYeCKas  COCTAaBJSAIONIAsl, TPATUIMOHHO TMPHCYIIash MaTeMaTHKe U
MIPOHU3BIBAIOIIAS BCE MaTeMaTUYECKHe KYpChl U coJiepkaTenbHble TUHUU. ChHopMyTupoBaHHOE
B0 ®I'OC COO TtpeboBaHNE «yMEHHE ONEPUPOBATH MOHATHSIMU: ONpEAeTIeHHEe, aKCHoMa,
TeopeMa, CIEJCTBUE, CBOMCTBO, NPU3HAK, JOKA3aTENbCTBO, PABHOCHIBHBIE (OPMYITUPOBKH,
ymeHue GopMyaupoBaTh 0OpaTHOE U MPOTUBOIIOIOKHOE YTBEPKIACHUE, TPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPHI, UCIIOIB30BaTh METOJI MATEMAaTHYE€CKOM WHIYKIIMHU, MMPOBOJIUTH J0Ka3aTeIbHbIC
pacCyXJIeHUsl TpU pENIeHUU 3a]ad, OIECHWBATh JIOTHYECKYIO MPABUIBHOCTh PACCYKICHUN»
OTHOCHUTCSI KO BCEM KypcaMm, a (OpMHUPOBAHHE JIOTHUECKUX YMEHUH pacmpelensercs Mo BCeM
rojiamM oOy4ueHHs Ha YpOBHE CPEIHEro o01ero oopa3oBaHus.

B coorBerctBun ¢ ®I'OC COO maremaTuka sBiSeTCS 00s3aTENbHBIM MPEIMETOM Ha
JaHHOM ypoBHe oOpa3oBaHusi. Hactosieit paboueit mporpaMMoil mpeaycMaTpuBaeTcs U3ydeHue
yaeOHOoro mpeamera «MaTemaTuka» B paMKax TpEX y4eOHBIX KypcoB: «Aunrebpa W Hauaia
MaTeMaTHuecKoro axanuza», «['eomerpusi», «BeposTHocTh M cratucTHKa». DopMUpOBaHHE
JIOTMYECKUX YMEHHMH OCYIIECTBISETCS HAa MPOTSHKEHUH BCEX JIET 00y4YeHHs Ha YPOBHE CPETHEro
o0riero o0pazoBaHMsl, a IEMEHTHI JIOTHKU BKJIIOYAIOTCS B COJIEpYKaHME BCEX Ha3BAHHBIX BBIIIE
KYpCOB.

B ydeOHoM mane Ha m3ydenue matematuku B 10—11 kmaccax orBomuTces 5 ydeOHBIX



YacoB B HEJENI0 Ha 0a30BOM YpPOBHE B TeUEHHE KaXAOro roaa oOyueHus, Bcero 340 ydueOHBIX
4acoB, ¥ 8 y4eOHBIX YacOB B HEJIEIO Ha YTITyOJIEHHOM YPOBHE B TEUCHUE KaXO0T0 T'0J1a 00yUeHHs,
Bcero 544 y4yeOHBIX yaca.

Bo3moxkHa KOppeKTHpOBKa OOILEro 4Yucia 4YacoB, PEKOMEHJOBAHHBIX U W3Y4YEHHUS
npeaMera, C  y4eToOM HWHAMBHUIYAIbHOTO TIOJXO/Aa 00pa3oBaTeNbHBIX OpraHM3aluil K
yIIIyOJIEHHOMY WM3YYEHHUIO MAaTEeMaTUKH, B paMKaxX COOJNIOJIEHUS TMTHEHUYECKUX HOPMAaTHUBOB K
HeJeNbHOM 00pa3oBaTeIbHON HArpy3Ke.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
MATEMATHUKE HA YPOBHE CPEJHEI'O OBLLIET'O OBPA3OBAHUSA

W3ydyeHne MaTeMaTHKH Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HANpaBICHO Ha
JOCTHKEHUE 00YYaIOMMMHUCS TMYHOCTHBIX, METAIIPEMETHBIX U MPEAMETHBIX 00pa30BaTeIbHBIX
pe3ysIbTaTOB OCBOEHUS Y4€OHOI 0 MpeiMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

B pe3ynbraTe u3ydeHWs: MATEMAaTHKH Ha YPOBHE CPEAHEro OOIIero oOpa3oBaHHS Y

oOyuaromierocst 0yyT chOpMUPOBAHBI CIIEAYIOLIME THYHOCTHBIE PE3YIIbTATHI:
1) rpa’kaaHcKOro BOCIIHTAHUS:

chOPMHPOBAHHOCTh  IPAKJAHCKOW  IMO3HMIMH  OOYYaKOIIErocs Kak aKTHBHOTO |
OTBETCTBEHHOTO YICHA POCCHHCKOTrO OOIIECTBA, MPEACTABICHHE O MATEMAaTHYECKHX OCHOBAX
(YHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYp, SBICHHUH, NpoOLEenyp TIpakJaHCKOro oOuiecTBa
(BBIOOpBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJAEWCTBOBATh C COLMAIBHBIMM HMHCTHUTYTaMH B
COOTBETCTBUH C UX q)yHKIII/IflMI/I U Ha3HAYCHUEM,

2) MATPHOTHYECKOT0 BOCIIUTAHMS:

c(hopMUPOBAHHOCTH pOCCHUIICKON rpaXk IaHCKOM HICHTUYHOCTH, YBAOKEHHUS
K DQpOLUIOMY M  HACTOSUIEMY POCCHMCKOM  MAaTeMaTUKH, LEHHOCTHOE OTHOILIECHHUE
K JOCTHXXEHUSM POCCUUCKHUX MATEMaTUKOB M POCCHUMCKOM MaTeMaTUYECKOM IIKOJIBI,
MCIIONIb30BaHUE ITHUX JOCTIKEHUHN B APYTUX HAyKaX, TEXHOJOTHUSX, chepax YKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIUTAHMSI:

0CO3HaHME JYXOBHBIX LIEHHOCTEH poccuiickoro Hapoja, chOpMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHMS, STUYECKOIO IMOBEJIEHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHHEM JOCTHXKEHUM
HAayKM U JAESITEIBbHOCTBIO YYEHOIO, OCO3HAHUE JIMYHOIO BKJIAJa B IOCTPOCHHUE YCTONYHMBOIO

Oyayero;

4) 3CTeTHYeCKOro BOCIIMTAHUSI:

OCTCTUYCCKOC OTHOIICHNE K MUPY, BKIIOYasd 3CTCTUKY MATEMATHYCCKUX 3aKOHOMCpHOCTeﬁ,
00BEKTOB, 3ajla4, PEIICHHH, PAaCCyXICHUM, BOCIPUUMYUBOCTh K MaTEMAaTUYECKHM AacTeKTaM
Pa3IUMYHBIX BUJOB UCKYCCTBA,

5) ¢pu3HNYecKOro BOCIIUTAHMA:

C(I)OpMI/IpOBaHHOCTB YMCHUA NPUMCHATL MATEMATUYCCKUEC 3HAHUS B MHTCPCCAX 3A0POBOT0 U
Oe30macHOro oOpasa KH3HU, OTBETCTBEHHOE OTHOIIICHUE K CBOEMY 3/I0POBBIO (310POBOE MUTAHHE,
cOAIaHCHPOBAHHBIA PEXXMM 3aHATHH WM OTABIXA, peryispHas (U3MYecKass aKTHBHOCTD),



¢du3nUecKoe COBEPIICHCTBOBAHHE MPH 3aHATUSAX CIOPTUBHO-037I0POBUTEIILHON 1ESTEIBHOCTBIO;

6) TPYAOBOI0 BOCIIMTAHUA:

TOTOBHOCTb K TPYIy, OCO3HAaHUE IIEHHOCTU TPYAOJIOOUS, MHTEPEC K pazIuuHbIM chepam
npoeCCHOHATILHON JESATETbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKOH U €€ MPUIOKEHUSMH, YMEHHE
COBEpIIAaTh OCO3HAaHHBIM BBIOOp Oyaymied npodeccun M peaau30BbIBATh COOCTBEHHBIE
KU3HEHHbIE IIJJaHbl, TOTOBHOCTb M CIIOCOOHOCTb K MAaTeMaTHYeCKOMY OOpa30BaHUIO U
camM000pa30BaHUIO Ha MPOTKEHUH BCEH KHU3HHU, FTOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELLICHUU
IIPAKTUYECKUX 3a7ja4 MaTEMaTUYECKON HAIPaBICHHOCTH;

7) 3KOJOrH4ecKOro BOCIUTAHMS:

c(OpPMHPOBAHHOCTH 3KOJIOTUYECKON KYJBTYPBI, IMOHUMAaHHE BIIVSTHUS
COLMAIBHOOKOHOMUYECKUX MPOLIECCOB HA COCTOSHUE NPHUPOJHOM W COUUAIBHOM CpEebl,
OCO3HaHHE TJI00ANBHOTO XapakTepa SKOJOTHYECKHX MpoOsieM, OpHUEHTAlUs Ha MPUMEHEHHE
MaTeMaTUYECKUX 3HAHUN ISl pelIeHHs 3a1ad B 00JacTH OKpY’Kalolled cpebl, TIaHUuPOBaHUE
MIOCTYIKOB M OLIEHKU UX BO3MOXHBIX MOCIEACTBUN JUIsl OKPYXKAIOLIEH Cpeibl;

8) IeHHOCTH HAYYHOTO MO3HAHUSI:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS
HayKl W OOLIECTBEHHOW IPAaKTUKM, IOHMMaHHE MaTeMaTH4ecKOM Haykh Kak cdepsl
YeJI0BEYECKOHM JEATeNIbHOCTH, 3TAllOB €€ PAa3BUTUSA U 3HAYMMOCTHU JJI PAa3BUTHS LUBUIN3ALUHY,
OBJI4/ICHUE SI3bIKOM MaTeMaTUKU U MaTeMaTHYECKOU KyJIbTypol KaK CpeJCTBOM IO3HAHUs MUpa,
TOTOBHOCTH OCYILECTBIIAThH MPOCKTHYIO M MCCIIEN0BATENBCKYIO AESITEIBHOCTh HHANBUAYAIBHO U

B IpYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

B pesynpTare u3ydeHus MaTeMaTUKH Ha YPOBHE CpETHEro o0Iiero oOpa3oBaHHs Yy
obOyyaromierocss OyayT coOpMUpPOBaHBI MO3HABATEIbHBIE YHHUBEPCAIbHBIC y4e€OHBIE IEHCTBUS,
KOMMYHHUKaTHBHbIE YHUBEpCAJbHbIE Y4eOHblE JEWCTBUSA, pPETYISTUBHBIE YHHBEpPCaIbHbIC
yqe6HHe )IefICTBHSI, COBMECCTHAs ACATCIIBHOCTD.

Ilo3naBaTe/bHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBUSA

ba3zoBble JlornUecKue eiicTBUSA:

— BBUIBISITH W XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKH MATEeMATHYECKUX OOBEKTOB,
MOHSATUN, OTHOIICHUH MEXIy TMOHATUSIMH; (OPMYIHPOBATH OMPEICICHUS TOHITHIH;
YCTaHABIMBATh CYIIECTBEHHBIN MpHU3HAK KiIaccU(DHUKAIMM, OCHOBAHUS ISl 0000IIEeHUs U
CpPaBHEHUS, KPUTEPUU TPOBOAUMOIO aHAIIN3A;

— BOCHpPUHUMATh, (GOPMYIHpPOBATH M MPEOOPa3OBHIBATH CYXKACHUSA: YTBEPAUTEIbHBIE U
OTpHUIIATENIbHBIE, €IMHIUYHBIE, YaCTHBIE M OOIINE; YCIOBHEIE;

— BBIABJIATH MaTE€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TMPOTHBOpEYHUs: B (hakTax,
JMaHHBIX, HAONMIONEHUSX U YTBEPXKACHUAX; TMpEeAiaratb KPUTEPUU [UJIS  BBISBICHHS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUIL;

— JleJIaThb BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIYKTHUBHBIX M HWHIYKTHBHBIX
YMO3AKJIOUYEHUH, YMO3aKIIOUEHHI [0 aHAJIOTUH;



IPOBOJUTH CAMOCTOSATENIBHO JI0KA3aTEeIbCTBA MATEMAaTHUECKUX YTBEPXKICHHM (TIPSMBIE U OT
IPOTUBHOTIO), BBICTPaNBaTh apryMEHTAIIHIO, IIPHBOANTH IPUMEPHI M KOHTPIIPHMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYKJICHHUS U BHIBOIBI;

BBIOMPATH CIIOCO0 perieHus yueOHOi 3a1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PELICHHUS,
BBIOMpATh HANOOJIEE MOIXOAAIIHNHA ¢ YIETOM CAMOCTOATEIBHO BBIJICIICHHBIX KPUTEPHEB).

ba3oBble ucciaenoBaTelbCKue JeHCTBHUA:

MCIIOJIb30BaTh BOMPOCH KaK HCCIICOBATEIBCKUNM MHCTPYMEHT MO3HAHUS; (POPMYIUPOBATH
BOIPOCHI, (DUKCHPYIOIIHE MPOTHBOPEUHE, MPOOJIeMy, YCTaHABIMBATh MCKOMOE W JaHHOE,
(GbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUIO, MHEHHCE,

MPOBOJAMTh  CAMOCTOSATEIBHO  CIUIAHHUPOBAHHBIA  SKCIIEPUMEHT, HCCJICIOBAaHUE  II0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOT0 00bEKTa, SBJICHUS, MIPOIECcCa, BBISIBICHUIO
3aBUCHUMOCTEH MKy 00bEKTaMH, SIBJICHUSIMH, TTPOIIECCAMH;

CaMOCTOATENILHO (HOpMyITUpOBaTh OOOOIICHHS W BBIBOABI IO PE3yJIbTaTaM MPOBEIAEHHOTO
HAOJIFO/ICHUS, WCCJICIOBAHUsS, OILICHUBATh JIOCTOBEPHOCTh TIOJYYCHHBIX PE3YJbTAaTOB,
BBIBOJOB 1 0000IIEHNI;

MIPOTHO3HPOBATH BO3MOXHOE Pa3BUTHE MTPOIIECCaA, & TAKKE BBIIBUTATh MPEATIOIOKEHUS O €T0
Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undgopmanmeii:

BBIABJIATD I[e(l)I/IIII/ITI)I I/IH(l)OpMaIII/II/I, JaHHBbIX, HCO6XOI[I/IMI)IX IAJi1 OTBETA HAa BOIPOC W JIA
pelLIeHMs 3a/1auu;

BbIOMpaTh  MH(pOpMAIMIO U3  HMCTOYHUKOB  PA3JIMYHBIX  TUIIOB, AaHAJU3UPOBATh,
CUCTEMATHU3UPOBaTh M HUHTEPIPETUPOBATh HH(GOPMALMIO PA3NIUYHBIX BHJIOB U (HopM
Npe/ICTaBIICHNS;

CTPYKTYpUPOBaTh HH(OPMAIINIO, IPEJICTABIIAT €€ B pa3IMyHbIX (opMax, WITIOCTPUPOBATh
rpadu4ecKy;

OLIEHUBATh HAJAEKHOCTh HH(OPMAIIMHU 110 CAMOCTOSATENIHO CPOPMYIINPOBAHHBIM KPUTEPUSIM.

KoMMmyHuKkaTHBHBIE YHUBEpPCcAIbHbIE y4eOHbIe JeiicTBUS
Oo1enue:

BOCIIPUHUMATh M (POPMYJIHPOBATh CYKAEHHS B COOTBETCTBHHM C YCIOBUSMHU U LENSMH
06HI€HI/I$I; SACHO, TOYHO, 'PaMOTHO BBIPaXXaTh CBOIO TOYKY 3PCHHA B YCTHBIX U IMMCbMCHHBIX
TEKCTaX, JaBaTh IOSCHEHHS IO XOAY PpeIIeHHs 3aJayd, KOMMEHTHPOBATh IOJYYEHHBIH
pe3yibTar;

B XO/e OOCYXICHUs 33/1aBaTh BOINPOCHI 10 CYHIECTBY OOCYXKIAaeMOW TEMBI, IPOOIeMBbl,
penraeMoi 3aauu, BBICKA3bIBaTh UICH, HAIIEJICHHbBIC Ha TIOUCK PELICHUS; COTIOCTABIISTH CBOU
CYXKACHUA C CY)KACHUAMU APYTUX YHACTHUKOB JUajiora, O6HaPY)KI/IBaTB pPasiiniaue U CXO0ACTBO
TIO3HUIIHIA; B KOPPEKTHOH hopMe POpPMYTHPOBATH PA3HOTIACHUS, CBOU BO3PAKCHUS;
NpEACTAaBIATE PE3YIIbTATHI PCIONCHHUA 3aJadd, OKCIICPUMEHTA, HCCICAOBAHUA, ITIPOCKTA,
CaMOCTOSATENIHO BBIOMpaTh (GOpMAT BBICTYIUICHHS C Y4YETOM 3a1ad MPE3CHTAlUU |
0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHble YHUBEpPCcaJbHbIE Y4eOHbIE 1eHCTBUSA
Camoopranu3aums:



— COCTaBJAThH IUIAH, ANTOPUTM pEIICHUS 3a/ladyd, BBIOMpATh CIOCO0 pEIIeHUs C Y4ETOM
UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apTyMEHTHUPOBATh H KOPPEKTHPOBATH
BapHUaHTHI PEIICHUH ¢ y4ETOM HOBOM WH(pOPMAIIHH.

CaMOKOHTPOJIb, IMONIMOHATbHBI HHTEJLIEKT:

— BJIJICTh HaBBIKAMH TI03HABATEILHOU pe(IeKCUU KaK OCO3HAHMS COBEPIIACMBIX JICHCTBHIA U
MBICTTUTEIIHBIX TPOIECCOB, WX pE3yJIbTAaTOB; BIAJETh CIOCO0aMU CaMOIIPOBEPKH,
CaMOKOHTPOJIS TIPOIIecca U pe3yiIbTaTa PEelIeHUs MaTeMaTHIECKOH 3a1a4u;

— TMPEeABHICTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh TpPU PEUICHUU 3a]a4d, BHOCHTH
KOPPEKTHBBI B JCATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWJCHHBIX
OIINOOK, BBISIBIICHHBIX TPYTHOCTEH;

— OIICHUBAaTh COOTBETCTBUE PE3YJIbTAaTa IEIU U YCIOBHSIM, OOBSICHATh TPUIUHBI JOCTHKCHHUS
WIA HEAOCTH)KCHUS PE3ylIbTaTOB JEATEIHHOCTH, HAXOIUTh OIIMOKY, JaBaTh OIICHKY
npUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTeJIbHOCTh:

— TIOHMMAaTh W WCIOJb30BaTh MPEHMYIIECTBA KOMAHIHON W WHIUBUYyaTbHOW PAaOOTHI IpH
pelieHHH Y4YeOHBIX 3ajad, MPUHUMATh Ie]Ib COBMECTHOW JEATENbHOCTH, IUIAHHPOBATh
OpraHU3aIMI0 COBMECTHOM pabOoThI, paclpeaeisaTh BUAbI padOT, JOrOBAPUBATHCS, 00CYXKIATh
IpoIiece M pe3yabTaT paboThl, 0000IIAaTh MHEHHUS HECKOJIBKUX JIFOICH;

— y4yacTBOBaTh B TPYHMHOBBIX ¢GopMax paboThl (0OCYyXkaAeHHS, OOMEH MHEHHH, «MO3TOBBIC
HITYPMBD» ¥ WHBIC), BBIOJHITH CBOK YacTh pa0OThl M KOOPAWHHUPOBATH CBOM JICHCTBUS C
JNPYTUMH 4YICHAMH KOMaHJbI, OI[CHUBATh KA4eCTBO CBOETO BKJIaJa B OOILIMI MPOIYKT IO
KpUTEpUsIM, CHOPMYIUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBHS.

IMPEAMETHBIE PE3YJIbTATHI

[IpenMeTHBIE pe3ynbTaThl OCBOEHMs pabodell MporpaMMbl 10 MaTe€MAaTUKE IPEACTABICHBI 110
rogjaM OOy4eHUs B paMKax OTAEIbHBIX KYpCOB B COOTBETCTBYIOLIMX pa3zelaxX HacTOsLIeH
ITporpammsl.

PABOYASA ITPOT'PAMMA YYEBHOTI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

MMOACHUTEJIBHAS 3AIINCKA

VY4eOHbIil Kypc «AnreOpa W Hayalla MaTeMaTHYECKOTO aHAllM3a» SBISAETCS OJHUM U3
HanOoJiee 3HAYUMBIX B MPOTPAMME CTaplied IIKOJbI, TMOCKOJBKY, C OJHOW CTOPOHBI, OH
obecrieunBaeT HHCTPYMEHTAIBHYIO 0a3y /I U3yYEeHUsI BCEX €CTECTBEHHOHAYYHBIX KYpPCOB, a C
JIPYrol CTOPOHBI, OPMHUPYET JIOTHYECKOE W aOCTPaKTHOE MBIIUICHHE YYalluXxcs Ha YPOBHE,
HEOOXOUMOM JIsl OCBOSHUSI MH(POPMATHKH, OOIIIECTBO3HAHNUS, UCTOPUH, CIOBECHOCTH H JIPYTHX
JUCUUIUIMH. B paMkax [aHHOro Kypca ydyalluecs OBJIaJ€BalOT YHUBEPCAIbHBIM S3BIKOM
COBPEMEHHOW HayKH, KOTOpast POpMYIHpPYET CBOU JOCTHKEHUS B MaTEMaTHUECKOH opme.

Y4eOHblii Kypc anreOpbsl ¥ Ha4adl MaTeMaTHYECKOrO aHadn3a 3aKjaJbIBae€T OCHOBY JUIS
YCTENIHOTO OBJIAJICHUS 3aKOHAMU (DU3UKU, XUMUHU, OMOJIOTUH, TOHUMAaHUsI OCHOBHBIX TEHICHITHI
Pa3BUTHSI DKOHOMHKHA M OOIIECTBEHHOW XW3HH, MO3BOJIIET OPUEHTHPOBATHCS B COBPEMEHHBIX
IU(GPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO HCIIOJIb30BATh MX JUIsSl JajbHEHIIero
o0pa3oBaHUs U B TIOBCEHEBHOM XU3HU. B Toke BpeMst OBlaficHHe aOCTPAKTHBIMU H JIOTHYECKU
CTPOTMMH KOHCTPYKIHSMHU adreOpbl © MaTEMaTHYECKOTO aHAIM3a PA3BUBACT YMEHHE HAXOIUTh



3aKOHOMCPHOCTH, OGOCHOBBIBaTb HCTUHHOCTD, JOKAa3bIBATh YTBCPKACHUS C MOMOIIBIO MHAYKIITNHN
U pacCyXJaTh JIETyKTUBHO, UCIIOJIh30BaTh 0000IEHNE U KOHKPETU3AIMIO, a0OCTparupoBaHue 1
aHaJIOTHIO0, GOPMHUPYET KpEaTHBHOE U KPUTUYCCKOE MBIIIIJICHUE.

B xome m3ydeHuss kypca «Airedpa M Hayalla MaTEMAaTUYECKOTO aHAIM3a» Ydalluecs
MoJIy4aroT HOBBIII OIBIT pelicHud HNPHUKIAAHBIX 3adda4d, CaMOCTOATCIBHOIO IIOCTPOCHUSA
MaTE€MaTU4YeCKUX MOJCIECH pPEAJIbHBIX CHUTYallUd, WHTEPHPETALMK IIOJYYEHHBIX PEIICHMH,
3HAKOMSTCS C IPUMEPaMU MaTeMaTHYECKIX 3aKOHOMEPHOCTEH B MPHUPO/IE, HAYKE U UCKYCCTBE, C
BBIJIAIOIIMMUCS MATEMATHYECKIMH OTKPBITUSIMU U UX aBTOPAMH.

VY4eOHbIili Kypc 001aaeT BOCHUTATEIBHBIM TOTCHIIMAIOM, KOTOPBIH peau3yercsi Kak
4yepe3 y4eOHbII MaTepuall, ClIoCOOCTBYIONIHMK (OPMHUPOBAHUIO HAYYHOTO MUPOBO33PCHUS, TaK U
yepe3 crnenuduky ydeOHOW MeATENBHOCTH, TPeOYIOMmIEH MPOIOKUTEIILHON KOHIEHTPAIIUU
BHUMaHHs, CAMOCTOATCIIBHOCTH, AKKYPATHOCTHU U OTBETCTBCHHOCTH 3a HOJIy‘-ICHHBIﬁ pe3yibTar.

B ocHoBe meronmukn oOydeHus anreOpe W HadaliaM MAaTeMaTHYeCKOrO aHaN3a JICHKHT
JeSTEIbHOCTHBIN MPUHIUI O0yUEHUSI.
B crpykType yueOHOro kypca «Anredpa u Hadaja MaTeMaTHUYECKOI'O aHAJIN3a» MOYKHO

BBIZICJIUTh CJICAYIOLIUME COJEPKATEIbHO-METOAMYECKUE JUHUU: «Yucia ¢ BBIUKCICHUS,
«DyHKIUU U rpaQuKu», «YpaBHEHUS U HepaBeHCTBay, «Hayama mMareMaTH4ecKOro aHajH3ay,
«MHOXecTBa M JIOTHKa». Bce OCHOBHEIC COACPIKATCIIBHO-MCTOANYCCKUC JIMHUNU HU3Y4arOTCAd Ha
MNPOTSKEHUH JBYX JIeT OOy4YeHHUs B CTaplleil IIKOJe, €CTECTBEHHO IOMOJHSS APYr apyra u
MOCTETIEHHO HACHINIASCh HOBBIMU TeMaMH U pazaenamMu. MOXKHO C YBEPEHHOCTBIO CKa3aTbh, YTO
IlElHHBIfI KYpC ABJIICTCA UHTCIPATUBHBIM, IIOCKOJIBKY 06"I>GI[I/IH$I€T B cebe COACPKAHNEC HECKOJIbKHUX
MAaTEMATUYCCKUX JUCHUIIIIMH, TaKHX KaK aﬂre6pa, TPUTOHOMCTpPHUA, MaTeMaTHYeCKHI aHaJIu3,
TEOpHUsi MHOXKECTB, MaTeMaTUyecKas Joruka u ap. [lo mepe Toro, kak yyaniuecs OBJIaie€BalOT BCE
Oojee IIMPOKMM MaTeMaTUYECKUM armaparoM, Yy HHX IOCJIEI0BaTelbHO (opMmupyeTcs H
COBCPHICHCTBYECTCA YMCHUC CTPOUTH MAaTEMAaTUYCCKYIO MOJICIIb peaHBHOﬁ CUTyauuu, NIpUMCHATH
3HaHMS, MTOJTYYCHHbIE TPH U3YUEHUU Kypca, JUIS PEeIIeHUs] CaMOCTOSTENBHO CHOPMYITHPOBAHHON
MaTeMaTUYEeCKOM 3a/1auu, a 3aT€M MHTEPIPETUPOBATH CBOM OTBET.

CopnepxxarenpHO-MeTONMUYECKass  JUHUSA  «Yucna W BBIYMCIEHMS» — 3aBEpLIAET
dbopMUpOBaHUE HABBIKOB HCIONB30BaHUS JEHCTBUTENBHBIX YHCEN, KOTOpoe OBLJI0O HAayaTo B
OCHOBHOM mmIkoje. B crapmieit mkone Ha 6a30BOM YpOBHe 0cO00O€ BHUMAHHUE YEsAETCA
q)OpMI/II)OBaHI/IIO IMPOYHBIX BBIYHUCIIMTCIBHBIX HABBIKOB, BKIIOYAIOUIUX B ce0s1 MCIoJIb30BaHUE
PAa3INIHBIX (1)0pM 3armcu I[CI\/JICTBI/ITeHI)HOFO quciia, yMCHUC pallMOHAJIBHO BBINIOJIHATH I[CI\/'ICTBI/HI
C HHMH, JelaTb NPUKUAKY, OLEHHBaTh pe3yiabraT. OOyyarouiyecs IOJIy4aloT HaBBIKU
npUOIMKEHHBIX BEIYUCIICHHH, BHITTOHEHUS JSHCTBHIA ¢ YUCIaMHU, 3alTICAHHBIMU B CTaHAapTHON
dbopMe, HCTIONH30BAHUS MATEMAaTUIECKUX KOHCTAHT, OIICHUBAHUS YUCIIOBBIX BBIPAKCHHIA.

Ha yray6.ienHoMm ypoBHe oco0oe BHUMaHHE YyaenseTcs (HOPMUPOBAHHIO HABBIKOB
panrOHAJIBHBIX BBIHHCHCHHﬁ, BKJIFOYAKOIIINX B ce0s1 UCIIOJIL30BaHUE Pa3IMYHBIX q)OpM 3ariucu
qucia, YMCEHUC J[J€jJ1aTb MNPUKHUIAKY, BBIIIOJIHATH HpI/I6J'II/I)KéHHBIC BBIYUCIICHUSI, OIICHUBATH
YHUCJIOBBIC BBIPAXKCHHA, pa60Tan, C MaTreMaTHYeCKMMH KOHCTaHTAMH. 3HAKOMBIE ydamumces
MHOXCECTBAa HATYpaJlbHBIX, LCJIBIX, PAllMOHAJIbHBIX H HeﬁCTBHTeHBHBIX YHuCel OOIIOJIHAIOTCA
MHOXECTBOM KOMIUIEKCHBIX uHcel. B KakJaoM W3 3THUX MHOXKECTB paccMaTpUBaIOTCA
CBOICTBEHHbIE €My crenuduueckue 3aadyd W ONepaluu: JeJCHHE HaIlelo, OINepUpPOBaHUE
OCTaTKaMH Ha MHOXKECTBE IIENIBIX YHCEN; 0COObIe CBOMCTBA PAIMOHATBHBIX M UPPALMOHAIBHBIX
qrcen; apupMETHUYECKHE OMEepalnuy, a TaKKe H3BJICUCHUE KOPHS HATYpaIbHON CTENEHH Ha
MHOKECTBE KOMIUJIGKCHBIX uyHcesl. bnaromaps mocrnenoBaTenbHOMY pacIIUpPEHHIO Kpyra
HCIOJIb3YEMBIX YHCEJ M 3HAKOMCTBY C BO3MOKHOCTSIMU UX IIPUMEHEHUS 1S PEIICHUS Pa3TUYHbIX



3aa4 (hopMHUpYyeTCs MPECTABICHNE O €IMHCTBE MATEMATHKH KaK HAYKU U €€ POJIU B TOCTPOCHUU
MoOJIeJIel pealbHOTO MHPA; IIIHPOKO UCIIONIB3YIOTCS 0000IeHNEe M KOHKPETU3AIIUS.

Jlunnsa «YpaBHEHUS M HEPABEHCTBA» PEATU3YeTCS HA MPOTSIKEHUU BCETO OOYYCHHS B
cTapuied IIKoJe, IMOCKOJBKY B KaxIoM pasnaene IIporpamMmbl NpenycCMOTPEHO pelIeHHE
COOTBETCTBYIOIIMX 3a/ad. B pesynbrare ydamuecs Ha 0a30BOM H YIJy0JI€eHHOM YpPOBHeE
OBJIQJICBAIOT  PA3JIMYHBIMM  METOJAMHM  PELICHUS  PALMOHAIBHBIX,  HUPPAIMOHAJIBHBIX,
MOKA3aTeNbHBIX, JIOTAPUPMUICCKIX U TPUTOHOMETPUUECKUX YPABHEHU, HEPABCHCTB U CHCTEM,
a TaKXke 3a7ady, coaepKamx napamerpbl. [lonydeHHbIE yMEHHUS IIMPOKO HCIOJIB3YHOTCA MPHU
HCCIIe0BaHUM (PYHKIIUN C TIOMOIIBIO MMPOU3BOIHOM, MTPU PEIICHUN TMPUKIAAHBIX 3a7a4 U 3a/1a4
Ha HAXOXICHHE HaWOOJIBIIMX M HAaUMEHbIIWX 3HauYeHWd (yHknuu. JlaHHas cojepikareiabHas
JUHUS BKJIIOYaeT B ce0s Takxke (HOPMUPOBAHHE YMEHHH BBIOJHATH Pacdérhl 1o ¢Gopmysiam,
npeoOpa3oBaHMsl PANMOHAIBHBIX, HWPPAIMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPOKCHHH, a
TakKe BBIPAKCHUU, COACpXKAIMUX CTENEHW u JiorapudMmel. braromaps u3ydeHHUIO
anreOpanvdeckoro Marepualia MPOUCXOTUT JajbHEHIIee pa3BUTHE AITOPUTMHYECKOTO U
a0CTPaKTHOTO MBINUICHHS y4Yaluxcs, (HOPMHPYIOTCSI HABBIKU JEAYKTUBHBIX PaCCyKICHHIM,
paboThI ¢ CUMBOJILHBIME (DOpMaMH, TIPEICTABICHIS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHUJIC
pPaBEHCTB W HepaBeHCTB. Aunrebpa mpemiaraeT 3(QQEKTUBHBIE HHCTPYMEHTHI ISl PEIICHHS
MPaKTUYECKUX U €CTECTBEHHOHAYUYHBIX 3aJa4, HAIJIAIHO JEMOHCTPUPYET CBOU BO3MOYKHOCTH KaK
A3bIKA HAYKH.

CopepxarenpHo-MeToAnYEeCKask TUHUSA «DYHKIUHU U rpa@UKu» TECHO MEpeIuieTaeTcs ¢
JPYTUMU JTUHUSAMU Kypca, TOCKOIbKY B KAKOM-TO CMBICIIE 334a€T MOCIIEI0BATEIbHOCTD U3YUCHUS
Matepuana. M3ydeHne CTEeNeHHOH, MoKa3aTeabHOM, Jorapu(MHUIECKON U TPUTOHOMETPUICCKHIX
GyHKIMA, X CBOWCTB W TpadUKOB, UCIOIb30BaHUE (DYHKIMMI IS pelIeHUs 3a1ad U3 JIPyrux
y4eOHBIX MPEIMETOB U PEAIbHOM KU3HU TECHO CBSI3aHO KaK C MAaTEMAaTHYECKUM aHAJIU30M, TaK U
C pelIeHHEeM ypaBHEHUH U HepaBeHCTB. [Ipu 3ToM OoJbIioe BHUMaHHE yEseTCss POPMUPOBAHUIO
yYMEHHsI BBIpaKaTh (OopMylTaMU 3aBUCUMOCTH MEX]Y Pa3IHMUYHbIMH BETUYMHAMHU, MCCIEIOBATH
nosyueHHbIe PYHKIIMH, CTPOUTH WX Tpaduku. MaTepuai 3TOi cojepKaTeabHONW TUHIH HallelleH
Ha pa3BUTUE YMEHUN U HABBIKOB, MO3BOJISIIOIINX BbIPAaXKaTh 3aBUCUMOCTH MEX1Y BEJIMYMHAMHU B
pasnn4yHOi (hopMe: aHANUTUYECKOH, rpaduueckoi U cioBecHOM. Ero m3ydenue crnocoOcTByeT
Pa3BUTHIO AJTOPUTMUYECKOTO MBIIUICHHS, CIOCOOHOCTH K OOOOIIEHHIO W KOHKpPETHU3alluH,
HCIIOJIF30BaHUIO aHAJIOTHIA.

ConepkarenbHas nuHus «Haganma MareMaTH4eckoro aHain3a» MO3BOJISIET CYIIECTBEHHO
pacuIupuTh KPYr KaKk MaTEMaTHYECKUX, TaK U MPUKIIATHBIX 3a/1a4, JOCTYIHBIX MIKOJbHUKAM, TaK
KaK y HHUX MOSBISETCS BO3MOXKHOCTH CTPOUTH TpadUKHU CIOXKHBIX (PYHKIHHA, OMpPEeNiaTh HX
HauOOJbIIME U HAUMEHBIIINE 3HAUCHUS, BRIUUCISTH IUIOMAIN GUTYp U OOBEMBI TEl, HAXOAUTH
CKOPOCTHM W YCKOpeHHUs mpoieccoB. J[laHHas coxaepxaTenbHasi JIMHHUS OTKPBIBAE€T HOBBIE
BO3MO>KHOCTH MOCTPOCHUS MAaTEMaTHYECKUX MOJIENEH pealbHbIX CUTYAIIH, T03BOJIIET HAXOUTh
HAaWIy4dlllee€ pEIICHHE B MPUKIATHBIX, B TOM YHCIE COIMAJIbHO-3KOHOMUYECKHUX, 3aJadax.
3HaKOMCTBO C OCHOBAaMH MAaT€MaTHYECKOTO aHaliu3a CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(GOpMaIbHO-IOTHYECKOTO W KPEATUBHOTO MBINUICHUS, (DOPMUPOBAHUIO YMEHUN paclo3HaBaTh
MIPOSIBJIICHUST 3aKOHOB MaTEMaTHKH B HayKe, TEXHUKE M HCKyccTBe. OOydarmmecs: y3HAKOT O
BBIJIAIONTUXCS PE3yJIbTaTax, MOJTYYCHHBIX B XOJ€ Pa3BUTHUS MAaTEMaTHUKH KaK HayKu, U 00 HX
aBTOpax.

CogepxartenpHO-MeTONUYECKasT JUHUS «MHOXKECTBa U JIOTHKA» BKIIOYAeT B ceOs
AJIEMEHThl TEOPUU MHOXKECTB U MATEMAaTUYECKOM JIOTMKU. TeopeTHKO-MHOKECTBEHHBIE
MIPEJICTABICHUS TPOHU3BIBAIOT BECh KypC HIKOJIBHOW MaTEeMaTHKH W TpeIaraloT Hambosee



YHUBEPCAJIbHBIN SI3bIK, OOBETUHSAIOMIMN BCE pa3ieibl MaTeMaTUKW U €€ MPHIOKCHHH, OHH
CBSI3bIBAIOT pa3Hble MaTEMaTHUECKUE AUCLUILIMHBI U UX IPUIOXKEHUS B enHoe Lenoe. [loatomy
BRXHO JIaTh BO3MOXHOCTb ILIKOJBHUKY IOHHUMATh TEOPETUKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOM MaTeMaTUKH U UCII0JIb30BaTh €r0 /1JIsl BEIPAXKEHUS CBOUX MbICIIEH. JIpyruM BaKHBIM
IPU3HAKOM MaTeMaTUKU KakK HayKu CIEQyeT [pU3HAaTh CBONCTBEHHYIO €W CTpPOrocThb
000CHOBAaHHUH U CJIEJOBaHHUE ONPEACIEHHBIM IIPaBUiIaM IIOCTPOEHUS 10Ka3aTeIbCTB. 3HAKOMCTBO
C JJIEMEHTAMU MAaTEeMaTH4YeCKOW JIOTHKH CHOCOOCTBYET Pa3BUTHIO JIOTMYECKOT'O MBIIIICHHUS
yyalxcs, IO3BOJISIET UM CTPOUTh CBOM PpACCYXJECHHMS Ha OCHOBE JIOTMYECKUX IpPaBUII,
(bopMHpyeT HABBIKM KPUTUYECKOTO MBIILIICHHUS.

B yue6HOM Kypce «AnreOpa 1 Hayajga MaTeMaTHYECKOTO aHAIN3a) IPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOTO0 MOJEIHPOBAHUsS, KOTOpPbIE IPHU3BaHBl CIOCOOCTBOBATH (HOPMHPOBAHUIO
HaBBIKOB ITIOCTPOEHUS MOJIENIEN peallbHbIX CUTYallMi, UCCIEJOBAHUS STUX MOJEIEH C IOMOILBIO
anmapara anareOpbl ¥ MaTeMaTHMYeCKOro aHaiu3a, MHTEPIpEeTalud MOJYYEHHBIX Pe3yIbTaToB.
Taxue 3a1aHusl BIJIETEHBI B KaX bl U3 pa3aenos [Iporpammel, OCKOIbKY BeCh MaTepuai Kypca
IIMPOKO UCTOIb3YeTCs Il peLIeHUs IPUKIIAAHBIX 3a1a4. [Ipu perieHnn peanbHbIX TPAaKTHYECKUX
3aJa4  yyamgecs pasBUBAIOT HAONIOJATEeIbHOCTh, YMEHHE HAXOAWUTh 3aKOHOMEpPHOCTH,
abcTparupoBarbCsl, MCIOJIb30BaTh AHAJIOTUIO, 0000IIaTh M KOHKPETH3UPOBaTh MpoOJIeMy.
JesTenbHOCTh 10 (OPMHPOBAHUIO HABBIKOB PEIIEHUS NPUKIAIHBIX 3a/1ad OpraHU3yeTcs B
IIpOLIECCEe U3YUYEHUS BCEX TEM Kypca «Airedpa n Hauajga MaTeMaTUYECKOrO aHAIU3a».

OO0wee yucIO 4acoB, PEKOMEHIOBaHHBIX Ul M3y4eHHUs yuyeOHOro kypca «Auredpa u
Hayajla MaTeMaTHIeCKOro aHaIn3ay, Ha 6a3oBoM ypoBHe — 170 yacos: B 10 kiracce — 68 yacos (2
yaca B Hezenmo), B 11 kimacce —102 gaca (3 yaca B HEACIIO).

OO0mee yucIO YacoB, PEKOMEHJIOBAaHHBIX Ul M3Yy4eHHUs yuyeOHOro kypca «Ausredpa u
Hayaja MaTeMaTHYeCKOro aHaJln3a» Ha YIJyO0JEéHHOM ypoBHe, — 272 yaca: B 10 kimacce — 136
vacoB (4 gyaca B Hezeno), B 11 kiacce — 136 yacos (4 yaca B Henento). Bo3MokHa KOppEeKTHPOBKA
o0lIero 4Yucia YacoB, PEKOMEHJOBAaHHBIX JJIs M3y4yeHUs Y4eOHOro Kypca, € Y4eTOM
WHAMBUAYAJIbHOTO MOAX0Aa 00pa30oBaTeNIbHbIX OpraHu3allMid K YIUIYOJIEHHOMY H3YyYEHUIO
anreOpbl M Ha4aJa MaTeMaTHYECKOT 0 aHaIn3a, B paMKax COOII0IeHNS THTHEHUYECKUX HOPMaTUBOB
K He/lelbHOI 00pa3oBaTenbHOM HarpysKe.

NPEJMETHBIE PE3YJIBTATHI
K xoH1y 00yuyeHus o0y4aromuics MOIyduT ciaelylolue MpeIMETHbIE Pe3yJIbTaThl:

10 kaacce
basossbIit YPOBeHb
Yucia 1 BLIYUCTIEHUS:

OTIEpUPOBATh TMOHATHUSAMH: PAMOHAIBHOE W JCHCTBUTENHHOE YHUCIO, OOBIKHOBEHHAS
U IeCATUYHAs IpOOk, MPOIICHTHI;

BBITIONHATh apU(PMETHUECKUE ONEpallid C pPalMOHANBHBIMU M JACHCTBUTEIHHBIMU
YHCIIaMU;

BBITIOJIHSTh TMPUOIMKCHHBIC BBIUMCICHHUS, HCIOJB3Yysl TpaBWia OKPYIJICHHS, JeaTh
MPUKUJIKY U OIICHKY pe3yJIbTaTa BEIYMCIICHHI;

OTIEpUpPOBATh TOHATHSIMHU: CTENEHb C IEJbIM I[IOKa3aTeleM, CcTaHgapTHas Qopma
3alUCU JEUCTBUTEIBLHOTO YHCIA, KOPEHb HATYpPaJbHOW CTEMEHH, MCIOJb30BaTh MOAXOSIIYIO
dbopMy 3amucu IEHCTBUTENBHBIX YHCEN IJS PEUICHHS MPAKTUYECKUX 3a/ad U MPEICTaBICHUS
JIaHHBIX



ONEPUPOBATH MOHATUSIMU: CUHYC, KOCUHYC M TAHT€HC MPOU3BOJILHOTO yTJia, UCTIOIb30BATh
3aMmuch MPOU3BOILHOTO YTIIa Yepe3 0OOpaTHBIE TPUTOHOMETPUIECKHE (DYHKIIUU.
YpaBHeHNs1 M HEPABEHCTBA:

OnepupoBaTh NOHATUSAMU: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO; LIEJI0€, PALIMOHAIIBHOE,
UPpaLMOHAIIbHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPAaBHEHUE;

BeimonuaTe  mpeoOpa3oBaHUS ~— TPUTOHOMETPHUYECKHX  BBIPOKEHUH W periarh
TPUTOHOMETPUYECKUE YPABHEHHUS.

BrimonusaTe npeobpazoBaHus 1EbIX, pallMOHATBHBIX U UPPALMOHANBHBIX BBIPAXKEHUHN U
penaTb OCHOBHBIE TUIIBI LIEJIbIX, PALMOHAIBHBIX U UPPALlMOHAIbHBIX YPABHEHHI 1 HEPABEHCTB.

[IpuMeHATh ypaBHEHMS] U HEPABEHCTBA /ISl PELICHUS MaTEMaTUYECKHUX 3a7a4 U 3a7a4 U3
Pa3IMYHBIX 00JIACTe HAYKU U peabHON KU3HH.

MopenupoBaTh peajabHbIE CUTYyallUd Ha S3bIKE alreOpbl, COCTaBJISATh BBIPAKEHUS,
YpaBHEHHUs, HEPAaBEHCTBA IO YCIOBUIO 3a/adM, WCCIEN0BaTh IIOCTPOEHHBIE MOJEIH C
MCII0JIb30BaHUEM arlapaTa ajareopsbl.

DOyHKIUH U TpapUKH

OnepupoBaTh MOHATUSAMU: (PYHKIIHS, CIIOCOOBI 3a1aHUs PYHKIIHH, 00JIACTH OTPECIICHUS
¥ MHOKECTBO 3Hau€HUH QyHKIMH, TpaduK QYHKIIMH, B3AUMHO OOpaTHbIE (PYHKIIUU.

OnepupoBaTh TOHATUAMHU: UYETHOCTh M HEYETHOCTh (yHKIMH, HYIW (QyHKINH,
IPOMEXKYTKH 3HAKOTIOCTOSHCTBA.

Hcnonp3oBathk rpaguky GyHKIHN IS pEIICHHs] YPaBHEHUI.

Ctpouth u 4yMTaTh rpa@UKu JTUHEHHONW (QYHKIMU, KBAAPATUYHON (PYHKUIMHU, CTENEHHOU
(GYHKIINH C LIEIbIM TTOKa3aTeNIeM.

Ucnonb3oBarh rpaduku GyHKIHUA JUIsT UCCIEIOBAHUS TIPOILIECCOB M 3aBUCUMOCTEH TP
pelIeHuu 3a1a4d U3 APYruX y4eOHBIX MPEIMETOB M PeaTbHON KU3HU, BhIpaxaTh (hopmyliaMu
3aBUCUMOCTHU MEXIY BEIMUYNHAMH.

Hauyana maTtemMaTnueckoro aHajimsa

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

OrniepupoBaTh MOHATUSIMU: OECKOHEYHO YOBIBAIOIAsi TEOMETPpUUECKAs POTPECCUs, CyMMa
OECKOHEYHO YOBIBAIOIIEH T€OMETPUIECKOM MIPOTPECCUH.

3a/aBath MOCIEI0BATEIbHOCTH PA3IMYHBIMU CIIOCOOAMU

Hcnonb30BaThk CBOICTBA MOCIIEIOBATENBHOCTEN U MPOTPECCUM ISl PELICHUS pealbHBIX
3a/1a4 MPUKJIIAJHOTO XapakTepa.

MHo:KecTBa M JIOTHKA

OmnepupoBath MOHATUSIMH: MHOKECTBO, OTIEpAIlN HaJl MHOKECTBaMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJig ONMCaHUs peajbHbIX IPOLIECCOB
U SIBIIGHUMN, TIPH PEIIEHUH 33]1a4 U3 JPYTUX YIeOHBIX MPEIMETOB.

OnepupoBaTh NOHATUSIMU: OPEEIIEHNE, TEOPEMA, CIIEICTBUE, 10KA3aTENbCTBO.

Yri1y0/1eHHBIH YPOBEHb

Yuciaa 1 BLIYUCTICHUS

CB00OTHO OTIEpUPOBATH MOHATUSIMU: PALIMOHATLHOE YHCII0, OECKOHEYHASI TEPHOMIECKas
JIpoOb, MPOIEHTHI, UPPAMOHATIHLHOE YHCIIO; MHOXKECTBA PAIMOHAIBHBIX M JEHCTBUTEIBHBIX
YHCEeJT; MOJlYJIb AE€HCTBUTEIBLHOIO YHCIIA.

[TpumeHsITh APOOU U MPOLIEHTHI AJIs PEIICHUS MPUKIIAIHBIX 33724 U3 PA3IUIHBIX OTpaciei



3HAHUU U peabHOM KU3HMU.

[TpumeHsATh TPUOTMHKEHHBIC BBIUMCICHUS, TPABUIA OKPYIJICHHS, MPUKUAKY U OLCHKY
pe3yJibTara BEIYMCICHUN.

CB0oOOAHO oOmEepUpOBaTh IMOHATHEM: CTENEHb C LEJIbIM I10Ka3aTesleM; HCIOJIb30BaTh
HOIXOAALIYI0 (OpMY 3alMCH AECHCTBUTEIbHBIX YUCEN JJIs PElIeHMs] NMPAKTUYECKHX 3a1ad U
IPEeCTaBICHUS JAHHBIX.

CB000IHO OnIepUPOBATh MOHATHEM: APUPMETUUECKUIA KOPEHb HATYpPaJIbHOW CTETIEHU.

CB000HO ONIEpUPOBATH MOHATUEM: CTEIICHb C PAIIMOHAIBHBIM MTOKA3aTEIEeM.

CB00OHO OmMepUpPOBaTh MOHATHAMHM: JIOTapU(PM YHCIA; ACCATUYHBIE U HATypajbHBIC
norapumel.

CB00OJIHO omnepupoBaTh NMOHATHUSIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC UYUCIOBOIO
apryMeHTa.

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

CBoOosHO  omepupoBaThb  IMOHATHUSAMHU:  TOXIECTBO, YpaBHEHHE, HEPaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS M YPAaBHEHHSI-CIIE/ICTBHS; pABHOCUIIbHbBIE HEPABEHCTBA.

[TpuMeHATh pa3nuyHble METOJbl PEUICHUS PALUOHANBHBIX M JPOOHO-pallMOHAIBHBIX
YpaBHEHUI; IPUMEHSITh METOJI UHTEPBAJIOB JUIsl PELICHMS] HEPABEHCTB.

CB00OJIHO omepupoBaTh MOHATUSMHU: MHOTOWIEH OT OJHOM NEPEMEHHOM; MHOTOYJIEH C
HEeNBIMA K09 () (DUITMeHTaMu, KOPHU MHOTOUWICHA; IPUMEHSTH JIeJICHIEe MHOTOYJICHa HA MHOTOWJICH
¢ ocTaTkoMm, Teopemy besy u reopemy Buera s pemenus 3agay.

CB0oOOIHO oOmnepupoBaTh NOHATUSMM: CHCTEMa JIMHEHHBIX YypaBHEHUH, MaTpula,
ONpEACIUTENb MaTpULbl 2 X 2 W €ro IreOMETPUUYECKHH CMBICH;, HCIOJb30BaTh CBOWCTBA
onpenenuTens 2 X 2 Ui BIYUCIEHUS €ro 3Ha4Y€HUs, IPUMEHATh ONPEIEIUTENN AJIs PEIICHUs
CUCTEMBI JIMHEWHBIX YPAaBHEHMH; MOJEIMPOBATH PEAIBHBIE CUTYalMHd C IOMOILBIO CHCTEMBI
JUHENHBIX YPABHEHMM, WCCIIENOBaTh IIOCTPOEHHBIE MOJEIM C IOMOLIBI0 MAaTpUll U
OIpEeACINTENEH, THTEPIIPETUPOBATH MTOJIYYEHHBIN PE3YJIbTaT.

Hcnonb30Bath cBOMCTBA AEMCTBUI ¢ KOPHSAMU /JIsl MpeoOpa30BaHUs BBIPAKEHHN.

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

Hcnonp3oBarth cBOMcCTBa JorapupMoB g 1npeoOpa3oBaHUsl  JIOrapu(pMUUYECKUX
BBIPAKEHUM.

CBoOosHO  omepupoBaTh  MOHATUSAMH:  HppallMOHANbHbIE,  IOKa3aTeIbHbIE U
JorapupMHUECKUE YPaBHEHHUS; HAXOAUTh UX PEIICHHs C MOMOUIbI0 PABHOCHUIIBHBIX MEPEX0JI0B
WJIM OCYIIECTBIISAS IPOBEPKY KOPHEH.

[IpuMeHsSTh OCHOBHBIE TPUTOHOMETpUYECKHe (opMynbl g IpeoOpa3oBaHUA
TPUTOHOMETPUUECKUX BBIPAKEHUH.

CBOOOJIHO OmEepUpoOBaTh MOHSITHEM: TPUTOHOMETPUUYECKOE YpaBHEHME; NPUMEHSTH
HE00X01uMbIe (OPMYIIBI JUTS pEIICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUI.

MogenupoBaTh pealbHble CUTYallMM Ha $A3bIKE€ anreOpbl, COCTABIATH BBIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA II0 YCIOBUIO 3a/layd, HCCIEN0BaTh IOCTPOEHHBIE MOJEIN C
UCIIOJIb30BaHUEM ammapaTa anreOphl.

DYyHKIUH U TPpaPuKH

CBoOOHO OmEpUpOBaTh MOHATHAMHU: (DYHKIHS, CHOCOOBI 3aJaHus (PYHKIUHU; B3aUMHO
obpartHble (QyHKIUH, KoMmo3unus (yHKIuU; rpaduk (GYHKIMU; BBITOJHATH SJIEMEHTapPHBIC
npeoOpa3zoBanus rpaduKoB GyHKIIHM.



CBOOOIIHO OIEepHPOBATh TMOHATUSMHU: OOJACTH OMPEACICHUS U MHOXKECTBO 3HAUYCHUU
byHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOMOCTOSIHCTBA.

CBoOoHO omepupoBaTh NMOHATUAMM: YETHbIE UM HEYETHBbIE (YHKLUHU, NMEPUOIUYECKHE
(GyHKLIMH, HPOMEKYTKM MOHOTOHHOCTH (YHKLMH, MAaKCUMyMbl U MHMHUMYMBl (DyHKIUH,
HanOoJIbIIIee M HAUMEHbIIIee 3HaYeHNE (PYHKIIUU Ha IPOMEKYTKE.

CBo6oHO OmepupoBaTh MOHATUSAMHU: CTENEHHAs (YHKIHS C HATypaJlbHBIM U IIEIBIM
nokasareseM, rpaduK CTENeHHON (YHKUMU C HATypalIbHBIM M IIEJBIM IOKa3aTesieM; rpaduk
KOPHS -0 CTETeHH KaK (QYHKIIMH 0OpaTHOM CTENEeHU C HaTypalbHBIM MIOKA3aTeNIeM.

OnepupoBaTh NOHATUSAMM: JHMHEWHHas, KBaJpaTU4Has M JpOOHO-TMHEWHHas (QyHKIUY;
BBITOJIHATH 3JIEMEHTapHOE MCCIIeI0OBAaHNUE U IOCTPOCHUE UX IPa(UKOB.

CBo0oHO onepupoBaTh MOHATHUAMU: IOKa3aTeNbHas U Jorapupmudeckas GyHKLINU, UX
CBOMCTBA U IrpadMKU; UCIIOJIb30BaTh UX IPa)UKU AJIs PEIICHUS] YPaBHEHUI.

CBo06oHO onepupoBaTh MOHATUSAMHU: TPUTOHOMETPHUECKAsi OKPYXKHOCTb, ONpe/eeHue
TPUTOHOMETPUUYECKUX (DYHKLUH YUCIOBOIO apryMEHTA.

Ucnonb3oBath rpaduku GyHKIUNA UIsI UCCIAEAOBAHUS MPOIECCOB M 3aBUCUMOCTEH TPHU
pelIeHNH 3a/1a4 U3 IPYTUX Y4EeOHBIX MPEIMETOB M PEAIbHOW KU3HH; BBIpAXaTh (HopMyTIamu
3aBHCUMOCTH MEX/1y BETUYNHAMH.

Hauana maTeMaTH4ecKOro aHajIn3a

CB006OHO ONepHpOBaTh MOHATUAMU: apuPMeTHUYECKass U FeOMETPHUECcKasi MPOrpeccus,
0ecKOHEeUHO yObIBarOLIasi FeOMETPUUECKasi MPOrpeccHsl; TMHEUHBIH 1 SKCIIOHEHIMAIbHbIN POCT,
(dopMyIa CI0XHBIX MPOIIEHTOB; UMETH MTPECTABICHUE O KOHCTAHTE €.

Mcnonp30BaTh MPOrpeccHy ISl PEHICHUS pealbHBIX 331a4 MPUKIIaTHOTO XapaKTepa.

CB0oOOIHO  omepupoBaTh MOHATHUSIMU: IOCIEIOBATENBHOCTb, CIIOCOOBI  3aJaHUS
M0CJIEI0BATENbHOCTENH, MOHOTOHHBIE 1 OPaHHUYCHHBIE ITOCIIE0BATEIbHOCTH; IOHUMATh OCHOBBI
3apOXKAECHUS MAaTEMaTHYECKOI0 aHaJIN3a KaK aHajan3a OECKOHEYHO MaJIbIX.

CB0060HO OnepupoBaTh MOHATUAMU: HENpephIBHbIE (PYHKIIMHU; TOUKH pa3pbiBa rpaduka
(YHKIIMH; aCUMIITOTHI Tpaduka QyHKIUY.

CB0oOOHO omepupoBaTh MOHATHEM: (YHKIUS, HEMpPEphIBHAs Ha OTPE3Ke;, NMPHUMEHSTh
CBOICTBa HEMPEPHIBHBIX (QYHKIIMH JIJIsl pelIeHus 3a/1a4.

CBoOOHO oOmepUpoBaTh TOHATHSIMH: TIIepBas M BTOpas MPOU3BOAHBIC (YHKIUH,
KacaTenbHast K rpauky QyHKIUH.

BbaucnaTe Tpou3BOMHBIE CYMMBI, TPOM3BENEHUS, YAaCTHOTO W KOMIIO3UIUH JBYX
(GyHKLUH; 3HATh POU3BOIHBIE JIEMEHTAPHBIX (QYHKLUH.

Hcnonp30BaTh reOMETpUUECKU U PU3UUECKUIT CMBICI IPOU3BOIHOM [T peLICHHS 3a/1a4.
MHoxkecTBa U JIOTHKA

CB000/1HO OMEPHPOBATH MOHATHIMU: MHOXECTBO, OIIEPALIUU HAJ MHOKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIH anmapar JJsl ONMCAHUS pealIbHBIX MPOLIECCOB
U SIBJIGHUH, IPY PELICHUH 3a/1a4 U3 JPYTUX y4eOHBIX MPEAMETOB.

CBo6oHO omepupoBaTh MOHATHUSAMU: OIpEIeNieHHe, TeopeMa, ypaBHEHHUE-CIIEeICTBUE,
CBOWCTBO MaTeMaTHYECKOTO OOBEKTa, JOKa3aTelbCTBO, PABHOCWIHGHBIC YpaBHEHHS W
HEpPaBEHCTBA.

11 knace
ba3oBrlil ypoBeHb

Yucya ¥ BLIYMCTIEHUS:



OMEepUPOBATh TMOHATUSAMU: HATYPAJIbHOE, LIEJI0€ YHCIO, HCIOJIb30BaTh NPU3HAKU
JETUMOCTH LIEJIBIX YUCEN, PA3JIOKEHUE YHUCIa HA IPOCThIE MHOKUTENH ISl pEIICHUs 3a]1a4;

OIIEPUPOBATH MOHSATUEM: CTENIEHb C PALIMOHAIBHBIM [TOKa3aTelNeM;

OTIEpUPOBATH MOHATUSAMU: JIOTapU(dM Uncia, AECATUYHBIE U HATypalbHbIC JIOTapu(PMBbI.
YpaBHeHUs1 U HepaBEHCTBA:

NPUMEHSTh CBOMCTBa CTENEHW [UIs MpeoOpa3oBaHMsl BBIPAKEHUH, ONEPUPOBATH
MOHITHUSIMU: [TOKA3aTeIbHOE YpaBHEHNE U HEPABEHCTBO, PEIIaTh OCHOBHBIE TUIIBI TOKA3aTEIbHbBIX
YpaBHEHU U HEPABEHCTB;

BBIMOJHATh MPEoOpa3oBaHMsl BBIPAKEHUHM, COAEpKalIUX Jorapudmsl, ONEPUPOBATH
MNOHATUSIMM: JIOTapU(PMHUUECKOE YpaBHEHHE M HEPaBEHCTBO, pELIaTh OCHOBHBIC THIIbI
norapupMUUECKUX YpaBHEHHUH U HEPABCHCTB;

HaxOJUTh PEHICHUS TPOCTEUIITUX TPUTOHOMETPUUECKUX HEPABEHCTB;

OTIEpPUPOBATH MOHATUSMU: CUCTEMA JIMHEUHBIX YPAaBHEHUM U €€ PEIIICHHE,

WCIIO0JIb30BaTh CUCTEMY JIMHEHHBIX YPAaBHEHUHN JJI PEIICHUS MPAKTUYECKUX 3a/1a4;

HAXOJHUTh PEIICHUS MPOCTEHIINX CUCTEM U COBOKYITHOCTEH pallMOHAIBHBIX YPAaBHEHUHN U
HEPaBEHCTB;

MOJIETTUPOBATh peajbHble CUTYAIlUU Ha S3BIKE alNreOpbl, COCTABISITh BHIPAKECHUS,

ypaBHEHHs, HEPABEHCTBA M CHUCTEMBI IO YCIOBUIO 3aJaud, HCCIEA0BAaTh MOCTPOCHHBIE
MOJIEJIH C UCIIOIb30BAaHUEM allliapara ajreOpsl.

DOYyHKIUH U TPapUKH:

ONEepUPOBATh TMOHATUSAMHU: TMepHoaudeckas (QYHKIUS, MTPOMEKYTKH MOHOTOHHOCTH
(GYHKIIMHM, TOYKU JKCTpeMyMma (YHKIMH, HauOOJbIIee W HaUMEHBIIECEe 3HaueHUs (DYHKIUU Ha
IPOMEXKYTKE, UCTIOIb30BaTh UX VISl UCCIEIOBAaHUS (PYHKIIMH, 3aJaHHON IpaduKoM;

OTNepUpOBaTh  MOHATHSAMHU:  rpadUKH  TOKa3aTeNbHOW,  Jiorapumuuecko U
TPUTOHOMETPHUECKUX (PYHKIUN, H300pakaTh UX Ha KOOPJAUHATHON TIIOCKOCTU M UCIIOJIb30BATh
JUISl pELLICHUs YPABHEHUN U HEPABEHCTB;

n300paxaTb Ha KOOPIWHATHOM TIJIOCKOCTH TpaduKH IJHUHEHHBIX YypaBHEHUH U
WCIIOJIH30BATh WX JIJISL PEIICHHS CUCTEMbI TUHEHHBIX YpaBHEHUH;

UCIIONIb30BaTh Tpaduku (YHKIUN A8 UCCICAOBAHMS TPOIECCOB M 3aBHCHUMOCTEH U3
JIPYTUX YYEOHBIX AUCITUTUIHH.

Hauyana maTemMaTHuyecKkoro aHajm3a:

OTIepUPOBATh OHATUSAMU: HEMIpephIBHAS (PYHKIIHS, TPOU3BOIHAS (HYHKIINH,

HCIOJIb30BaTh T€OMETPUUYECKUH U (U3UUECKUN CMBICI IPOU3BOTHOMN ISl pEIICHUS

3ajay;

HaXOJIUTh MPOU3BOJHBIC AJIEMEHTAPHBIX (DYHKIIWN, BBIYUCIATH MPOU3BOIHBIE CYMMBI,
MIPOU3BEICHHUS, YACTHOTO (PYHKITUH;

UCMOJb30BaTh TMPOMU3BOJHYIO JUIS HCCIENOBaHUS (YHKIMM HAa MOHOTOHHOCTh H
HKCTPEMYMBI, TPUMEHSTH PE3yJIbTaThl UCCIETOBAHUS K TIOCTPOCHUIO TpaUKOB;

MCIIOJIb30BaTh MMPOU3BOAHYIO /ISl HAXOXKIEHUS HAUTYyULIEro PEIICHHs B TPUKIAAHBIX, B
TOM YHCJI€ COI[UATbHO-3KOHOMUYECKHX, 3a/1a4ax;

OTIepUPOBATh TOHATUSMU: TIEPBOOOpA3HAsS W MHTETpaj, MOHUMATh F€OMETPHUUECKUN U
buznyecKkuit CMbICT UHTETpaa;

HaxO0JIUTh MEePBOOOPA3HBIC MIEMEHTAPHBIX (PYHKIMH, BEIYUCIIATH HHTETpaN o (popmyre
Herorona—JleiOnuna;

peliaTh NPUKIATHBIC 3a]a41, B TOM YHCIIE COLUAThHO-9KOHOMHYECKOTO U (PU3UIeCKOro
XapaxkTepa, CpeJCTBAMU MaTeMaTUYECKOr0 aHaln3a



Yriy01€éHHbBIH yPOBEeHb

Yucia ¥ BBIYUCICHHA:

CBOOOJHO OINEpPHPOBATh MOHATHSAMH: HATypaJbHOE M LEJIOe YHUCI0, MHOXECTBa
HaTypaJIbHbIX M LENbIX YHUCEN, UCIIOIb30BaTh NPU3HAKU Aeaumoctu nenslx yucen, HOJ n HOK
HaTypaJIbHBIX YMCEIl AJIs PEIIEHUs 3a7a4, IPUMEHATh alnroput™ EBkinnna;

CBOOOJIHO ONEPHPOBATH MMOHATUEM OCTATKA 10 MOJYJIIO, 3alIUChIBATh HATYpaJIbHbIE YKCIIa
B PA3JIMYHBIX TIO3ULIMOHHBIX CUCTEMAaX CUUCIICHHUS,

CBOOOJIHO OINEPUPOBAThH MOHATUAMU: KOMIUIEKCHOE YHMCIO M MHOXECTBO KOMIUIEKCHBIX
YHCell, MPEICTABIATh KOMIUICKCHBIC YHCIa B aNreOpanveckoil 1 TPUTOHOMETPUYECKOi (opme,
BBINOJIHATH apUPMETHIECKHUE ONIEPALUU C HUMH U N300paXkaTh HAa KOOPIMHATHON TIOCKOCTH.
YpaBHeHUsS U HEPABEHCTBA:

CBOOOJHO  ONEpUpOBaTH  TMOHATHSMU:  UPpALMOHAJbHBIE,  IOKa3aTelbHbIE U
JorapupMUUECKUEe HEPABEHCTBA, HAXOIUTh UX PELICHUS C TOMOIIBIO PABHOCHIIBHBIX ITEPEX0/IOB;

OCYIIECTBIATH OTOOp KOpPHEH MpU pEIIEeHUH TPUTOHOMETPUUYECKOTO YpaBHEHUS;

CBOOOZIHO ONEpUpOBaTh IMOHSITHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, NPUMEHSTh
HEoOXoauMBbIe (OPMYIBI Ui PEHICHUS OCHOBHBIX THIIOB TPHUTOHOMETPHYECKHX HEPABEHCTB;

CcBOOO/IHO OIEPUPOBATH MOHATUSAMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEICTBUS, HAXOANUTD PELICHUS

CUCTEMBl M COBOKYIHOCTEH pPallMOHAIBHBIX, HMPPALMOHAIBHBIX, ITOKA3aTECJIbHBIX U
Jorapu(pMHUECKUX YpaBHEHUN U HEPABEHCTB,;

peliath palloOHaJIbHbIE, HUpPpalMOHAJbHBIE, IIOKa3aTellbHble, Jorapumuyeckue u
TPUTOHOMETPUYECKUE YPABHEHHS U HEPABEHCTBA, COJEP KAILME MOLYJIN U ITapaMeTphl;

OPUMEHSATH rpauyeckre METO/Ibl Ul PEeLIeHNs YPaBHEHUI U HEPABEHCTB, a TaKXKe 3aja4
C IapaMeTpaMy;

MOJIEJIMPOBaTh pEAIbHbIE CUTYallUM Ha S3bIKE aireOpbl, COCTABJIATH BbIPAXKECHMUS,
YPaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI I10 YCIOBHUIO 33Ja41, UCCIIEI0BATh TIOCTPOECHHBIE MOJIEIN
C UCIMOJIb30BAaHUEM alllapara aiare0pbl, UHTEPIPETUPOBATH NOJYyUYEHHBINH Pe3yJIbTarT.

DyHKUUHN U Tpadpuxn:

CTPOUTh I'paUKH KOMIO3ZUIUUA (PYHKIMNA C MOMOIIBIO 3JIEMEHTAPHOTO MCCIEAOBAHUS U
CBOMCTB KOMITO3UIINHU ABYX ()YHKIIHIA;

CTPOMUTH T€OMETprUYeCcKUe 00pa3bl ypaBHEHUM 1 HEPABEHCTB HAa KOOPMHATHOM MJIOCKOCTH;

cBOOO/IHO ONIEPUPOBATH MOHATUAMU: TpadUKH TPUTOHOMETPUUECKUX (PYHKIIHIA;

MPUMEHSTHh PYHKUINHU AJI1 MOJIETUPOBAHUS U HCCIIEI0BAaHUS pealbHBIX IMPOILIECCOB.
Hayana MaTeMaTH4eCKOI0 aHAJIM3A:

UCMOJb30BaTh TMPOMU3BOJHYIO JUIS HCCIENOBaHUS (YHKIMM HAa MOHOTOHHOCTh H
JKCTPEMYMBI,

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

HCIIOJIB30BaTh MIPOU3BOJHYIO I HAXOKIECHUs HAWUIY4IIEero PelleH!s B IPUKIAAHBIX, B
TOM 4YHCJIE COLMAIBHO-DKOHOMUYECKHX, 3aa4ax, I OIPENEIICHUs CKOPOCTH U YCKOPEHHS
mpolecca, 3alaHHOr0 GOpMYJIOi UITH TpapuKoM;

cBOOO/IHO ONEPUPOBATh MOHITUSIMU: IEPBOOOPA3Has, ONpeIeJICHHbIN HHTErpal,

HaXO/UTh NEePBOOOPA3HBIC HIEMEHTAPHBIX (DYHKIIMNA M BBIYUCIIATH UHTETPa 1o (hopmyie

Hrrotona—Jleionua;

HaXOJAUTh IJIOUIAIH IJIOCKUX (PUTYp U 0OBEMBI TEJ C OMOILBIO UHTETPpasa;



UMETh MPEICTaBICHHE O MATEeMAaTUYECKOM MOJICTHUPOBAHUU HA MPUMEPE COCTABJICHHUS
muddepeHINaTbHBIX YPaBHEHHI,

pemarh MPUKIAJIHbIC 33a4d, B TOM YHCJIE€ CONUAIbHO-YKOHOMUYECKOTO U (PU3UIECKOTO
Xapakrepa, Cpe/l.

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

10 kaace
ba3oBblii ypoBeHb

Yuciia 1 BBIYUCICHUSA

Panyonanenele yncina. OObBIKHOBEHHBIE U JIECTHUYHBIE POOH, MPOLEHTHI, OECKOHEUHbIE
nepuoguyeckue  apodu. Apudmernueckue omnepauud ¢ palUMOHAIBHBIMU  YHCIaMH,
peoOpa3oBaHusl YUCIOBBIX BbIpakeHUW. [IpumeHenue apoOell M NPOLEHTOB ISl PEILEHUs
IIPUKJIAHBIX 33/1a4 U3 Pa3JIU4HbIX OTPACIEH 3HAHUU U PEalIbHOU KU3HMU.

JeiicTButenpHple yucnaa. PanyoHanbHble U MppalMOHANbHBIE YKciaa. ApupMETHUYECKHEe
orepanuu ¢ ACUCTBUTEIbHBIMU yKciaaMu. [IpuOnnkéHHble BHIYMCIEHUS, IIPaBUIa OKPYTJIECHUS,
IIPUKHJIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHHUMN.

Crenenb ¢ uenbiM nokasaresneM. CtannaptHas ¢opma 3anHMcH JeHCTBUTENBHOTO YHCHIA.
Hcnonb3oBanue mnoaxofsimied ¢Gopmbl 3amMCH  JACWCTBUTENBHBIX YHUCENT JUISL  pelleHHs
IIPAKTUYECKUX 3a7a4 U NPEACTABICHUS JAHHBIX.

Apudmernueckuil KOpeHb HaTypaJibHOH cTeneHu. JlefcTBUs ¢ apupMeTHYeCKUMU
KOPHSIMH HAaTypaJIbHON CTEIICHH.

CuHyC, KOCHUHYC U TaHT€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHT€HC
YHUCIIOBOT'O apryMEHTA.

YpaBHeHHUs! U HEPABEHCTBA

ToxnaecTBa u TOXKAECTBEHHbIE TPEOOPA3OBAHMSL.

[TpeoOpa3oBaHue TPUTOHOMETPUUYECKHX BbIpakeHHH. OCHOBHBIE TPUTOHOMETPUUYECKHE
(bopMyIIBL.

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

Pemenue nenbix u 1poOHO-palliOHaIbHBIX YpaBHEHUI U HEPABEHCTB.

Pemenne nppanmoHalbHBIX YpaBHEHHWI W HEPAaBEHCTB. PemieHne TPUrOHOMETPUYECKUX
YPaBHECHHU.

IIpuMeHeHne ypaBHEHUIN U HEPABEHCTB K PELICHUIO MAaTEMATUYECKUX 3a1a4 U 3a/1a4 U3
pa3INyYHbIX o0JacTel HayKH U peabHOM KU3HU.

DOyHKUUH U rpaduKH

®Oynk1us, cnocoOsl 3aganus GyHkuuu. ['paduk Gynkun. BzanmHo o6paTHbie PyHKIMH.

Ob6unacTp onpeaeneHus 1 MHOXKeCTBO 3HaueHni pynkunu. Hynu @ynkunu. [Ipomexytku
3HAKOIOCTOSHCTBA. YETHBIE U HEUETHDBIE (PYHKIIHH.

CrenenHas (pyHKIUS ¢ HaTypaJlbHBIM M LIEJNbIM Moka3aTeneM. E€ cBolicTBa u rpadux.
CaotlicTBa 1 rpauK KOpHS N-0i CTENEHN.

TpuroHomeTpuyeckas OKPY)KHOCTb, OIPEAEIEHHUE TPUTOHOMETPHUUECKUX  (YHKIMH
YHCIJIOBOT'O apryMEHTA.



Hauyana MaTeMaTH4eCKOr0 aHAJIN3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHKS TTOCIIEA0BATEILHOCTEH.

MOHOTOHHBIE OCIEA0BATEILHOCTH.

Apudmerndeckass W reomeTpmueckas mporpeccu. beckoHeyHO — yObIBarorias
reomerpuueckas mporpeccusi. CyMma OECKOHEYHO YOBIBAIOIIEH T'€OMETPUUYECKOW MPOTPEeCcCUu
dopmylia CIOXKHBIX MPOLEHTOB. Mcmonb3oBaHue MpOrpeccuu Jisl pelieHUs] peajbHbIX 3a7ad
MPUKJIAJHOTO XapaKTepa.

MHo:KecTBa U JIOTHKA

MHuosecTBO, onepauuu Haj MHOXecTBamu. [{uarpammel Oitnepa—Benna. [Ipumenenne
TEOPETUKO-MHOKECTBEHHOTO anmapara JJisi ONMKUCAHUSl PEAIbHBIX IMPOIECCOB M SIBICHUM, MpHU
peIIeHNH 3aa9 U3 IPYTUX yIEOHBIX MMPEIMETOB.

Ornpenenenue, TeopemMa, CIeICTBUE, J0KA3aTEIbCTBO.

Yri1y0/1eHHBIH YPOBEHb.

Yuciia ¥ BbIYHCICHUA

Pannonanehelie yncina. OObBIKHOBEHHBIE U JIECTUYHbBIE IPOOU, POLIEHTHI, OECKOHEUHbIE
nepuojuyeckue apodu. Ilpumenenue apoGeil 1 NPOLEHTOB Ul pellieHus MPUKIaIHbIX 3a/1a4 U3
Pa3JIMYHBIX OTPACIICH 3HAHUHN U PEaJIbHOM KU3HU.

JeiicTBuTenpHble uncia. PanmoHanbHbIe W MPPAMOHANBHBIC YMCiIa. ApUpMeTHIecKre
OIEepalMy C JECHCTBUTEIBHBIMU 4YucCIaMU. MOIyib NEUCTBUTENBHOIO YHMCIIA U €ro CBOMCTBA.
[TpubnnxKEHHBIE BBIUMCIEHUS, IpaBUJa OKPYIJIEHUs, MNPUKUAKA M OLIEHKAa pe3ysbTara
BBIYHCIICHUM.

Crenens ¢ nenbM nokaszareneM. bunom Heiotona. Mcnonb3oBanue noaxosiient GopMel
3aIUCH ACUCTBUTENBHBIX YHMCEII JUISl pEICHUS TPAKTUYECKUX 3a/1a4 U IIPE/ICTABIICHUS TaHHBIX.

ApudpmeTnueckuii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHp ¢ palMOHAIBHBIM IIOKAa3aTeeM M €€ CBOICTBA; CTENEHb C JCHCTBUTEIBHBIM
MIOKA3aTeJIEM.

Jlorapudm uncia. CoiictBa norapugma. JlecaTHUHbIE U HaTypajbHbIE JOTapU(MBI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHT€HC YMCIOBOTO apIyMEHTAa.

ApKCHHYC, apKKOCUHYC U aPKTAHI'€HC YMCIOBOI'0 apryMEHTA.

YpaBHEHHUsI U HEPABEHCTBA

ToxnaecTBa M TOXJIECTBEHHBbIE IPeOOpa3OBaHUA. YpaBHEHHE, KOPEHb YPaBHEHHUS.
PaBHOCHIIBHBIE YpaBHEHHUSI U ypaBHEHUA-CIIeICTBUS. HepaBeHCTBO, pelIeHe HEPpaBEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS ENBIX U IPOOHO-pallMOHATIbHBIX YPAaBHEHHUH U HEPABEHCTB.
MHorouseHsl OT OJHOU ITEpEMEHHOM. J[eleHne MHOTOWIEHAa Ha MHOTOWIEH ¢ OCTaTKOM. Teopema
be3y. Muorounens! ¢ nenasiMu kodgpurentamu. Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUN, COAEPKAIINUX CTETIEHN U KOPHH.

WppanuonaneHple  ypaBHEHUs. (OCHOBHBIE METOABl PELIEHUS HPPALUOHAIBHBIX
YpaBHEHUI.

[TokazaTenbHble ypaBHEHUSA. OCHOBHBIE METO/BI PEIICHHUS TIOKA3aTENbHBIX YPaBHEHU.

IIpeoOpa3oBanue BeIpakeHui, cofiepkaiux jorapumsl. Jlorapupmuueckue ypaBHEHUS.
OCHOBHBIE METO/IbI PELICHUS JTOTapHU(PMUYECKUX YPAaBHEHUH.

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

Pewmrenne cucreMm JIMHEWHBIX ypaBHEHUH. Marpuna CHCTEMbl JIMHEHWHBIX YpPaBHEHUM.



Onpenenurens MaTpuipl 2 X 2, €ro T€OMETPUUECKUH CMBICI U CBOMCTBA; BBIYMCIECHUE €O
3HA4YCHMS, IPUMEHECHUE ONPEIEINUTENS UIsl PEIICHUSI CUCTEMBI JIMHEWHBIX YpaBHEHUN. Pemenne
IIPUKJIAIHBIX 33[a4 C MOMOLIBIO CUCTEMBI JIMHEUHBIX ypaBHeHHH. VccnenoBanue MoCcTpOeHHON
MOJIEJIH C TOMOLIBIO MAaTPHULL U ONIPENCIUTEIIECH.

IlocTpoeHne MaTeMaTU4ECKUX MOJENIEW PEAJIbHOM CUTyallMd C IIOMOILIBIO YPAaBHEHUM U
HepaBeHCTB. [[puMeHeHne ypaBHEHU U HEPABEHCTB K PELICHUIO MAaTEMATUYECKUX 3a1a4 U 3a]1a4
U3 PA3JIMYHBIX 00J1aCTel HAYKU M peaibHOMN JKHU3HU.

DOyHKUUM U rpaduKHu

OyHkus, crnocodbl 3agaHusd (QyHkuu. B3aumuo oOpatHble ¢yHkuuu. Kommosurus
¢bynkuunit. ['paduk pynkuuu. DnemeHTapHbIe Ipeodpa3zoBaHus TpaPuKoB (yHKIIHA.

OO6nactp onpezneneHus U MHOKECTBO 3HaueHul ¢ynkuuu. Hynu gynxmuu. IIpomexyrku
3HaKonocTostHCcTBA. YETHble n HeuéTHble QyHKuMu. Ilepmommueckue ¢ynkumu. [IpomexyTku
MOHOTOHHOCTH (YHKIHMH. MakCUMyMbl 1 MUHHUMYMBI (QpyHKIuH. Hanbompiiee u HanMeHbIIee
3Ha4YeHUs (PYHKIIUU Ha TPOMEKYTKE.

Jlunelinas, KBagpaTHIHas U JpoOHO-THHEHHas (YHKIIMHA. DIIEMEHTAapHOE UCCIIEIOBAaHHE 1
MOCTPOCHHE UX IPAPHKOB.

CreneHHas (QyHKLHMS C HaTypaJbHBIM M LEJIbIM IoKa3aTeneMm. E€ cBoiicTBa u rpadux.
CpoiicTBa u rpaduk KOpHA n-of CTelneHW Kak (PyHKIHMM OOpaTHOM CTENeHH ¢ HaTypajbHBIM
[I0Ka3aTeJIeM.

[Toka3zarenbHas u norapudmuyeckast GyHKIUM, UX cBOicTBa U rpaduku. Mcnons3oBaHue
rpaduKoB QYHKIIUH U pelIeHUs] ypaBHEHUH. TpuronoMerpudeckast OKpy>KHOCTb, OIIpeIeIICHIE
TPUTOHOMETPHUYECKUX (PYHKIIUH YUCIOBOTO apryMEHTA.

@DyHKIMOHATbHBIE 3aBUCUMOCTH B peaibHBIX Mpolieccax U ABICHUX. [ papuku peaabHbIX
3aBHCUMOCTEM.

Havana maTeMaTH4eCKOro aHaIn3a

[TocnenoBarenbHOCTH, CIOCOOBI 331aHUS MTOCEI0BaTEIbHOCTEH. MeTo MaTeMaTHYeCKOn
UHAYKUUA. MOHOTOHHBIE M OrpaHUYECHHBIE ITOCIIEI0BATEIBLHOCTH. VICTOpUS BO3HMKHOBEHUS
MaTeMaTHUYeCKOI0 aHalln3a KaK aHajln3a OECKOHEUHO MaJIbIX.

Apudpmernueckass U reoMerpuueckas mporpeccud. beckoHeuHo — yObIBarorast
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOLIEH reoMeTpHUYEcKON MpPOTPECCHH.
JIuHEeNHBIN M OKCHOHEHIUAIbHBIA pocT. Yucimo e. Dopmyna CIOXKHBIX IPOLICHTOB.
Hcrnonbs3oBaHKe NMPOTPECCUu Il pELICHUS PEANIBHBIX 3a1a4 IIPUKIIaIHOTO XapaKTepa.

HenpepbiBable ¢(yHKIMM U uX cBoiicTBa. Touku pa3peiBa. ACUMOTOTHI T'paduKOB
¢byuknuii. CBoiicTBa (yHKIUN HENpephIBHBIX Ha OTpe3ke. MeTosn MHTEpBaJIOB Uil PELICHHS
HepaBeHCTB. [IprMeHeHne CBOMCTB HeNpephIBHBIX (DYHKIIHM JJIsl pelIeHUs 3a/1a4.

[TepBas u BTOpas nponsBoaHble GyHKIIMU. OnpeneneHue, reoMeTpUIecKuil 1 (GU3NIECKU
CMBICJI IPOM3BOIHON. YpaBHEHHE KacaTelbHOH K rpaduky QyHKIUH.

[Tpou3sBonHbIe neMeHTapHbIX QyHKIMHA. [Ipor3BOIHAS CyMMBI, TPOU3BEICHHS, YACTHOTO
¥ KOMIO3UIINU QYHKIUH.

MHuoxecTBa H JIOTHKA

MHOkecTBO, Onepali HaJl MHOKECTBAMU M UX CBOMCTBA. [{narpammsl Dilsiepa — BenHa.
IIpuMeHeHne TEOPETUKO-MHOKECTBEHHOIO ammapara JJIsd ONHUCAHMS PEANBHBIX IIPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MAaTEeMAaTHYECKOTO  OOBEKTa,  CIEACTBHE,
JI0Ka3aTelIbCTBO, PABHOCWIIbHBIE YPABHEHUS.



11 xumace
ba3oBrlil ypoBeHb

Yucia ¥ BIYUCTICHHUA

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

Crenens ¢ panuoHanbHbIM NOKa3aTesneM. CBOMCTBA CTEIICHH.

Jlorapudm uncna. JlecsTUuHbBIC U HATYpaIbHBIC JOTapU(MBL
YpaBHeHusI 1 HEPABeHCTBA

[IpeoOpa3oBanue BEIpAXKEHUH, COJIEPIKAIIUX JTOTAPUPMBI.

[IpeoOpa3oBanue BEIpAXKEHUH, COJEPKAIIUX CTETICHH C PAIIMOHAILHBIM ITOKa3aTeNeM.

[Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB.

ITokasaTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHsI 1 HEPABEHCTBA.

CucreMbl NTUHEMHBIX ypaBHEHUM. PelleHne NpuKIagHbIX 3alad C MOMOLIbIO CHCTEMBI
JMHENHBIX YpaBHEHUH.

CucreMpl ¥ COBOKYITHOCTH PallMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

ITpuMeHeHne ypaBHEHM, CUCTEM U HEPABEHCTB K PEILIECHUI0 MATEMAaTUYECKUX 3a7ad U
3a/1a4 U3 pa3IMYHbIX 00JIaCTEN HayKu U peanbHON )KU3HU.

DyHKIUUHN U rpadpuku

Oynkuus. [lepuoanyeckue ¢yHkumu. [IpoMexXyTkM MOHOTOHHOCTH — (DYHKIUH.
Maxkcumymbl 1 MUHUMYMbI (QyHKIuM. HauOosblee M HauMeHbllee 3HaueHUE (DYHKLIUU Ha
IIPOMEXKYTKE.

Tpuronomerpuyeckue GyHKINU, UX CBOWCTBA U TPapUKH.

[TokazarenbHas u norapupmMuyeckas yHKIMH, UX CBOMCTBA U rpaUKu.

Hcnonb3oBanue rpadukoB QyHKIMHA A1 pelieHUs] ypaBHEHUN U TMHEHHBIX CUCTEM.

Hcnonb3oBanue rpadukoB (QyHKIMHA U MCCIeI0BaHUS MPOLIECCOB U 3aBHCUMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIIEHUH 3a/1a4 U3 JPYTruX y4eOHBIX MPEAMETOB U PeaIbHOM KHU3HH.
Havajia MaTeMaTH4Y€CKOro aHAIN3a

HenpepsiBHble pyHKIIMN. METOA HHTEPBAIOB /s peIlIeHUs] HEPABEHCTB.

ITpouzBonnas GpyHkuu. ['eomerpuyeckuit 1 GU3NIECKUNA CMBICI TPOU3BOIHOM.

[Tpou3BoaHbIE AeMEeHTapHbIX PYHKINNA. DOpPMYIIbl HAX0XKIEHNUS TPOU3BOJHOW CYMMBI,
IIPOM3BENICHUS U YaCTHOTO (PYHKLIUH.

[Ipumenenne npou3BOAHON K UCCIIEJOBaHUIO (PYHKIIMNH HA MOHOTOHHOCTD U 3KCTPEMYMBI.
HaxoxneHre HauOombIero 1 HaMMEHBIIEro 3HaUeHUs (PYHKIIMH Ha OTpe3Ke.

ITpuMmeHeHre POU3BOJHON AJI HaXOXKIEHUS HAWIy4dlIero PEIIeHUs B MPHUKIAIHBIX
3ajjauax, JJs ONpeesIeHHsl CKOPOCTH Ipoliecca, 3aJaHHOT0 (pOpMYJIoi niH rpauKkoMm.

[TepBoobpaznas. Tabnuia nepBooOpas3HbIX.

Wuterpan, ero reoMeTpuueckuil U ¢uU3N4ecKuil cMbIci. Bbluncienue mHTerpanga mo
dopmyne Herorona—JleitOHua.

Yray0éHHbIi YPOBEHD
Yucya 1 BLIYUCICHHUS

Harypanbusle u nensle yucna. [IpuMeHeHHE NPU3HAKOB JEIMMOCTH LEJBIX YHUCEI,
HanOonpmmii oot nenutensd (manee — HOJl) m Hanmensinee obmee kpatHoe (nanee — HOK),



0CTaTKOB 10 MOAYJII0, alroput™a EBkimnaa 1uid peleHus 3aad B LebIX YUCIax.

KomriekcHble umcna.  AnreOpamdeckass ¥ TpUTOHOMETpUUecKkass (opmbl  3amucu
KOMILJIEKCHOTO YnciIa. ApupMeTHYecKre ornepamnnun ¢ KOMIUIEKCHBIMU YHCIIaMHU.

N300pakeHre KOMIUIEKCHBIX YMCE Ha KOOpAUHATHOU m1ockocTH. @opmyna Myaspa.

KopHu N-oii cTeneHu M3 KOMIUIEKCHOTO 4ucia. [IpumMeHenne KOMIIEKCHBIX YUCen JUIs
peueHust PU3NYECKUX U FeOMETPUUECKUX 3a/1au.

YpaBHeHus1 M HEPABEHCTBA

Cucrema 1 COBOKYITHOCTb YPAaBHEHUI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI 1 CUCTEMBI-
CIIeCTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OT160p KOpHEH TPUTOHOMETPUYECKUX YPABHEHHUH C MOMOIIbIO TPUTOHOMETPUUECKOU
OKPY’KHOCTH. Perienue TpuroHoMeTpuyeCKuX HEPaBeHCTB.

OCHOBHBIE METO/IBI PEIICHUS IOKA3ATENBHBIX U JIOTApU(PMUUECKUX HEPABEHCTB.

OcCHOBHBIE METOBI PELICHUS UPPALMOHAIbHBIX HEPABEHCTB.

OcHOBHBIE ~ METOJBl  pEUIEHHs CHCTEM U COBOKYNHOCTEM  palMOHAJbHBIX,
UppalMOHATIbHBIX, IOKA3aTENbHbIX U JJOrapu(PMUUECKUX YPaBHEHUH.

YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITapaMETPaMH.

[IpuMeHeHnEe ypaBHEHMM, CUCTEM M HEPABEHCTB K PELICHUI0 MATEMaTUYECKUX 3a7ad U
3ajjady U3 Ppa3IMuYHBIX OOJIaCTe HayKM W pealbHON >KU3HM, MHTEpHpeTalys I0Jy4eHHbIX
pe3yJIbTaToB.

DyHKIUUHN U rpapuKu

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

Tpuronomerpuueckne QyHKIUHN, UX CBOWCTBA U TpauKH.

['paduueckue MeTOABl pelleHHs] ypaBHEHHH M HepaBeHCTB. I'paduueckue MeTo[bl
peleHus 3a4a4 ¢ mapaMeTpaMH.

Hcnonp3zoBanue rpapukoB QYHKIHMI 1JI UCCIEIOBAHMS MPOIECCOB M 3aBUCUMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEILIEHUH 3a]1a4 U3 APYruX y4eOHBIX NMPEIMETOB U pealbHON KU3HH.
Hayana maTeMaTH4eCKOro aHAJIM3a

[TpuMeHeHHe NPON3BOAHOM K HCCIeI0BaHNIO (PYHKIIUH HA MOHOTOHHOCTb U 3KCTPEMYMBI.
HaxosxneHne HanOoIbI1Iero 1 HAMMEHbBILEro 3HAYeHUH HeTIPEPhIBHOM (PYHKIIMH Ha OTpE3KeE.

[IpuMeHeHne TPOM3BOAHOM JUISl HAXOXACHMS HAWIYYIIErO PEIICHHS B INPUKIAIHBIX
3ajadax, JIs OIpENEeNIEHUs] CKOPOCTH M YCKOPEHHUs Ipoliecca, 3aJaHHOTO (GOopMyJol uiu
rpagukom.

[TepBooOpazHasi, OCHOBHOE CBOWMCTBO NepBooOpa3HbIX. IlepBooOpa3Hbie 3E€MEHTapHBIX
byukuuii. [IpaBuna HaxoXACHUS TIEPBOOOPA3HBIX.

WNuterpan. ['eomeTpryeckuil CMBICH UHTErpaa. Belducienrne onpeeneHHoro HHTerpaia
no popmyne Herotrona—JleitoHuma.

[IpumeHeHne HHTErpanga JUisi HAXOXAECHUS IUIOMIAJell MIOCKUX ¢GUryp u o0beMoB
T€OMETPUYECKUX TEJl.

[Tpumeps! pemenuit AuddepeHnnaibHbIX ypaBHeHUH. MaTemMaTHueckoe MOIETMPOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOIIBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA (I10 I'OAAM OBYYEHUA)

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

Hazsanue pa3nena |OcHOBHOE coepKaHHe OcHoBHBIE BUIBI AesiTenbHOCTH  |HasBanue pazaena OCHOBHOE COJiep KaHue OCHOBHBIE BU/IBI IS TETTLHOCTH
(TeMbl) (41CI0 paszena (TeMbl) 00y4Jaromuxcst (Temsl) (4nCiI0 YacoB) [pasnena (TeMbl) 00yJaromumxcst
JacoB)
MHoxecTBa MHoKecTBO, Onepanuy Hajl HNcnoub30BaTh MHOXECTBO MHoecTBO, oniepaiiuy Haji  |[McnoJb30BaTh TEOPETHUKO-
palMOHAJBHBIX U [MHOXKECTBaMH. JlnarpaMmbl  [TEOPETUKO-MHOXKECTBEHHBII NefCTBUTEIBHBIX YHCEIl. MHOKECTBAMH U UX CBOIMCTBA. [MHO>KECTBEHHBII anmapar
MeiCTBUTENRHBIX  (Jitmepa—Benna. arrapar Jyisi ONUCaHus X0/1a MHOrO4JIeHBI. JInarpamMmel Diinepa — 11 OTIMCAHMSI XOJa PelIeHUs
YHCEll. ParroHanbpHble Yncha. pelIeHr MaTeMaTHIeCKUX ParnonansHblIe Benna. [Ipumenenue MaTeMaTHYECKHX 3a1ad,
PanronansHbIe OOBIKHOBEHHBIE U ACCATUYHBIC 33]1a4, 8 TAK)KE PeatbHbIX ypaBHEHUS U TEOPETHKO-MHOKECTBEHHOTO (2 TAK)KE PeajIbHBIX MPOIECCOB
YpaBHEHHS U npoOu, MPOLIEHTHL, [IPOLIECCOB U SIBICHUH, IpH HEpaBEHCTBA. anmapara Ui pelieHus 3a1a4. |1 SIBJICHUM.
HEepaBEeHCTBA 0eCKOHEYHbIE IEPHOIUNYECKHE [PELICHUH 3a7a4 U3 APYTuX CucteMsl TMHEHHBIX  [PanoHanbHBIE YHCIA. OnepupoBaTh NOHATUAMU:
(14 9) mpob6u. ApudmeTndeckne Y4IeOHBIX ITPEMETOB. ypaBHEHUI OOBIKHOBEHHBIE U JICCATHYHBIE [PAllOHATFHOE YUCIIO,

oTIepaIvy C paloHalbHEIMA  |OTepHPOBATH MOHATUSAMM: (24 q) TpoOw, TIPOIICHTEI, OecKOHEYHAsI IePUOIIeCcKas

YrcIaMu, MpeoOpa3oBaHus
YHCIIOBBIX BBIPAKCHHH.
[Tpumenenue apoodeit u
[IPOLIEHTOB JIJISl peILICHUS
[PUKJIATHBIX 33724 U3
[Pa3JIMYHBIX OTpaciici 3HaHUH U
[p€AIbHOM KU3HHU.
/lelicTBUTEIbHBIE YUCIIA.
ParmoHainbHbIe U
VppalroHaIbHbIE YHCIIa.
ApudMeTHYECKHE OTIePAIIUH C
NeCTBUTEIbHBIMH YUCIIAMU.
[TpuGkEHHBIE BEIYUCIICHHS,
[paBHJia OKPYTJICHNS,
MPUKUIKA U OLIEHKa pe3ysIbTaTa
BBIYHCIICHUH.

ToxxaecTBa M TOKAECTBEHHBIE
npeoOpa3oBaHusl. YpaBHEHHE,
KOpPEHb YpaBHEHHUSL.
HepaseHcTBo, perenne
HepaBeHcTBa. Meton
MHTEPBAJIOB.

Perienue nensix u 1poOHO-
pallMOHAIbHBIX YPaBHEHUH U
HEPaBEHCTB

paIoHaIbHOE YHCIIO,
el CTBUTEIIFHOES YHUCIIO,
OOBIKHOBEHHAS APO0b,
necaTudHas JpoOb, MPOLIEHTHI.
BbinoaHaTh apugMeTnyeckue
OTIEpaLiH C PALOHATEHBIMU 1
eCTBUTEIBHBIMI YHCIIAMU;
MPUOIIMKEHHBIE BBIYHCIICHHS,
MCIONB3YS IPABUIIA OKPYTIICHHSL.
Jles1aTh NPUKUIKY U OLIEHKY
pe3yJibTaTa BbIUMCIEHUI.
OnepupoBaTh NOHATHAMM:
TOKJIECTBO, YPaBHEHHE,
HEPaBEHCTBO; LIENOE U
paIoHaIbHOE ypaBHEHHE,
HEPaBEHCTBO.

BhInoJaHATH Npeodpa3oBaHus
LIEJIBIX U PALMOHAIIBHBIX
BBIPAKEHUI.

PemiaTe OCHOBHBIE THIIBI LIENBIX
MppalOHATIbHBIX YPABHEHUN U
HEPaBEHCTB

IIpuMeHATH palioHAIbHbIE
YpaBHEHUS U HEPABEHCTBA AJIs
pelIeHNs] MaTEMaTHYECKHX 33124
1 33/1a4 U3 pa3IMYHBIX 00JIacTeit

OeCKOHEYHBIE IEPHOTUUECKHE
npo6u. [Ipumenenue apodeii u
[TPOLICHTOB JIJISl PEIICHUS
MPUKJIATHBIX 33724,
JleiicTBUTENbHBIE YnCIa.
PaunoHanbsHbIe U
MppaIMOHAIBHBIC YHCIIA.
ApudmeTrueckrie oneparuu ¢
IeHCTBUTEIHHBIMH YUCIIAMH.
Mo1yiib 1EHCTBUTEILHOTO
YHCJIa U €r0 CBOMCTBA.

[ IpuOnrkEHHBIE BRIYMCITCHS,
[paBuiia OKPYTJICHUS,
MPUKHUJIKA U OlICHKA
pe3yJibTaTa BIUYUCIEHUI.
(OCHOBHBIE METO/IbI PEIICHUS
[IEeTBIX U IPOOHO-
paIoOHANBHBIX YpaBHEHUHN U
HEepaBeHCTB. MHOTOUJICHBI OT
0JHOU nepeMeHHOH. [lenenue
MHOTOYJICHAa Ha MHOT'OUJICH C
octaTtkoM. Teopema besy.
MHOTOYJICHHI C TIETTBIMU
koadpurmentamu. Teopema
Buera.

PenieHue cucteM JTUHENRHBIX

POOB, IPOIICHTHI;
VppalyoHaIbHOE U

I CTBUTEIIHLHOEC YUCJIO;
MO/TyJIb IEUCTBUTEILHOTO
4rCIla; UCIIOJIb30BaTh 3TU
[TOHSTHSA IIPU IPOBEACHUHN
pacCcyXJE€HUI U J0Ka3aTEIbCTB,
MPUMEHSITH IPOOH U MPOLICHTHI
TS pEIIEHUs TPUKJIAIHBIX
3a/1a4 U3 pa3IMuHbIX OTpaciei
3HAHWM U peaJIbHOM XKU3HU.
HNcnonb30BaTh
MpUOTMKEHHBIE BBIYMCIICHNS,
MpaBuia OKPYTJICHNS,
[IPUKHUIKY U OLIEHKY
pe3yJibTaTa BIYUCIEHUI.
IIpuMeHsATh pa3InyHbIe
METO/Ibl PELLICHNS
panroHAaJIbHBIX U JPOOHO-
paloHaNbHBIX YPAaBHEHUH; a
TaKk)Ke METOJl MHTEPBAJIOB JUIS
PEIICHUA HCPABCHCTB.
OmnepupoBaTh NOHATHAMH:
MHOTOYJIEH OT OJJHOM
[EPEMEHHOM, €r0 KOPHH;
IIPUMCHSATH ACIICHUC




HAYK{ M peajbHOU )KU3HH

ypaBHEeHUH. Martpuna
CHCTEMBI THHCHHBIX
ypaBHeHUI. OnpeaenuTenb
MaTpHILBI 2X2, ero
TeOMETPUUYECKUI CMBICI U
CBOMCTBA; BEIYMCIICHHE €TO
3HAUCHUS;, TPUMECHEHUE
OTIPEICTUTEIIS TSI PEIICHUS
CHCTEMBbI THHEHHBIX
ypaBHEeHUil. Perienue
MPUKIAIHBIX 337124 C
MOMOIIBI0 CUCTEMBI TMHEHHBIX
YpaBHEHUI

MHOT'OUYJIeHA Ha MHOTOYJICH C
0CTaTKOM, TeopeMy besy u
Teopemy Buera st perienus
3a1a4.

OnepupoBaTrh NOHATUSIMU:
CHUCTEMa JTMHEHHBIX
ypaBHEHUI, MaTpuIIa,
ONpEeEIUTENb MATPULIBL.
HMcnonb30BaTh CBOICTBA
onpeaenuTeNs 2 X 2 s
BBIYKCIICHUS €0 3HAUCHHUS,
MPUMEHSITH OITPEACTUTENH ISt
PELIEHUs] CHCTEMBI JIMHEHHBIX
YpaBHEHUI.

MopeMpoBaTh peajlbHbIe
CUTYAaLNU C TOMOILBIO
CHUCTEMBI JIMHEHHBIX
YpaBHEHUH, UCCIIEA0BATH
[MOCTPOCHHBIE MOJEIIH C
[MOMOILBIO MATPULL U
ONpEe/IETTUTEIICH,
HHTEPIIPETUPOBATH
[MOJIy4eHHBIN pe3yJIbTaT

DOyHKIUU U
rpaduku. CTeneHs ¢
[IEJBIM [TOKa3aTeIeM

(6 9)

DyHKIM, CIOCOObI 3a1aHUs
¢dbyakun. BzanMuo oOpaTHbie
¢dynkuun. 'paduk pyHKINN.
O0sacTh OTNpeACICHUS U
MHOY€ECTBO 3HAYCHUM
¢ynkumu. Hymu dyHkimm.
[IpomexyTku
3HAKOIOCTOSHCTBA. YETHBIE U
HeuéTHble GyHKIuM CTeneHsb ¢
[[EJIBIM TIOKA3aTeNIeM.
CrannapTHas Gpopma 3aricu
NeliCTBUTEIBHOTO YHCIIA.
Hcnonn3oBanue MOIXOIIEH
(hopMBI 3armcu
NeiCTBUTEIBHBIX YHCEI JUIS
pelleHHs MPaKTHYECKHUX 33129
W IpEeCTaBIICHUS JaHHBIX.
CrenenHast GyHKLUS C

HaTypaJIbHBIM U LCJIBIM

OnepupoBaTh NOHATUSMU:
(hyHKIHS, CIOCOOBI 3aJaHNs
(YHKIINY, B3aMMHO OOpaTHbIE
(hyHKIHH, 00JIaCTh ONPEACICHUS
1 MHO>KECTBO 3HAUECHHH
¢dyHKIMY, Tpaduk GyHKIHY;
UETHOCTh U HEYETHOCTh
(hyHKIMH, HYJIA QYHKITUH,
[IPOMEKYTKH 3HAKOIIOCTOSIHCTBA.
BbinoaHATH Npeodpa3oBaHus
CTEIIEHEH C LEJIBIM TIOKa3aTeNeM.
Vcrnionb30BaTh CTaHAAPTHYIO
(dhopMy 3anucu AeHCTBUTEIBHOTO
qHcIa.

DopmyJIMPOBATH U
WLTIOCTPUPOBATH rpaduuecKu
CBOWCTBA CTENIEHHOM (PYHKLIUH.
Bripaxats dpopmynamu

3aBUCUMOCTHU MEXKOY

DyHKIMU

v rpaduku. CreneHHas
(hyHKIUSA

C IIETIBIM TTOKa3aTesieM
(12 )

ODyHKIMSI, CIOCOOBI 3a1aHUs
¢yskin. Bzanmuo oOpaTHbie
¢ynkuun. Kommosunms
¢bynkuuit. ['paduk pyHKINN.
DIIeMEHTapHbIE
npeoOpazoBanus rpadukoB
¢yskuui. O6macTb
OIIpeIeICHHs] 1 MHOXKECTBO
3HaueHui GyHkiun. Hym
¢ynkun. [IpomMexyTku
3HAKOMOCTOSIHCTBA. YETHBIE 1
HeuéTHbIE (DYHKIHU.
[lepuoanueckue GyHKIMH.
[IpomMeKyTKH MOHOTOHHOCTH
(GyHKIUH. MakCHMyMBI 1
MUHHMYMBbI (DYHKITHH.
HauOonbiee 1 HaUMEHbIIEE
3HauYeHUe QYHKLIUH Ha
MPOMEKYTKE.

OnepupoBaTh NOHATUSIMM:
(hyHKIMS, CIOCOOBI 3aJaHus
(hyHKIIMH; B3aUMHO 00OpaTHbIE
(hyHKIINHY, KOMITO3UIIHS
hyHKIHUH, TpaduK QYHKITUH,
00J1aCTh ONIpeICIICHUS U
MHOKECTBO 3HAUECHU
hyHKIUY, HYJIA QYHKITUH,
MIPOMEXYTKH
3HAKOITOCTOSIHCTBA; JIMHEHHAs,
KBaJ[paTHYHasi, IPOOHO-
NMUHEHAs 1 CTeTIeHHAs
BBINOJHATH 3JIeMEHTaPHEIC
peoOpa3oBaHus rpauKoB
(byHKIHHA.

3HATH M YMeTh 10KA3bIBaTh
UETHOCTH WJIA HEYETHOCTD
(hyHKITUY, TEPUOAUIHOCTD

(yHKIIMY, HAXOIUTh




noka3areneM. E€ cBoiicTBa u
rpadux

BEJTMYIHAMH.
HNcnoab3oBath HU(pPOBLIE
pecypcsl Ui HOCTPOEHUS
rpaduKoB PYHKIMN U U3yUCHHUS
X CBOICTB

JIuHeiHas, KBaJpaTUYHAs U
IPOOHO-TTHHEHHAS (DYHKITHH.
DNeMEHTapHOE UCCIeI0BAHNE
1 IOCTPOCHUE TPAPUKOB ITUX
(GyHKITTIA.

CTeneHb C LeIbIM
Mmoka3aTresieM. buaom
HrroTona.

CrernenHas QyHKINS C
HATYPaJIbHBIM U TICJIBIM
moka3aresieM. E€ cBoiicTBa 1

rpaduk

POMEXYTKH MOHOTOHHOCTH
(YHKIIMN, MAKCUMYMBI 1
MUHUMYMBI ()YHKIIWH,
HanOoJbIlIce 1 HANMEHbIIIEEe
3HaueHne (pyHKIINN Ha
[IPOMEXKYTKE.
DopMyIHPOBATH U
WIJIIOCTPUPOBATH
rpauuyecKu CBOMCTBA
JIMHENHOW, KBaJPATUYHOM,
POOHO-TMHEHHON 1
CTETICHHOM (PyHKITHIA.
Boipakats Gpopmynamu
3aBUCUMOCTH MCXKOY
BEJIMUUHAMH.

3HaTh omnpeaeneHue U
CBOMCTBA CTEIIEHU C LIEJIBIM
oKa3aTelieM; MOIXOSILYI0
hopmy 3ammcu
ﬂeﬁCTBHTCHLHLIX qucell 11
pelIeHrs TPaKTUYECKUX 3a/1a4
1 IIPeICTaBJICHNS JaHHBIX

Apudpmernueckuii  |ApudmeTnuecKuii KopeHb DopMyJIMPOBATH, 3aNTUCHIBATDH |ApUPMETHIESCKUHA ApudmMeTHuecKii 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) BBIPAXCHHUN, COICPKAIINX KOPHSI N-0i1 CTENEHH IS
HepaBeHcTBa (18 1) |ypaBHEHUI M HEPAaBEHCTB. MppalliOHAIBHBIX BBIPAKEHHH. CTETIeHU U KOPHHU. MpeoOpa3oBaHMs BEIPAKEHHI.
CBoiicTBa U rpaduK KOpHS PemiaTe OCHOBHBIE THITBI WppanuoHanbHbele ypaBHeHNS. |HaxoauTs pemieHus
n-oi CTENEeHU MppalMOHAIbHBIX YPABHEHUHN H OCHOBHBIE METO/Ibl PELIECHHS] |[MPPALMOHAJIBHBIX YPaBHEHUH C
HEPABEHCTB. MppallMOHAIbHBIX YPAaBHEHUH. [TOMOIIBIO PABHOCHIIBHBIX
IIpuMeHATH 1151 pelIeHNs PaBHOCHIIBHBIE IEPEXOBI B [IEPEXOJI0B MITH OCYIIECTBIIAS
pa3IMYHBIX 33134 pEIIEHNN UPPALMOHAIIBHBIX  [IPOBEPKY KOPHEM.
MppalioHaIbHBIE YPABHEHHS U YpaBHEHHH. CTtpouth rpadpuk GpyHKUHN
HepaBeHCTBAa. CTPOUTH, YNTATh CBoiicTBa 1 rpaduK KOpHA N-  [KOPHSI N-O CTETeHU Kak
rpaduK KOPHS N-OW CTETCHH. 0i1 CTeTIeHH KaK (DyHKLINHU oOpaTHOH st QyHKIMK
HcnoJsb3oBaTh HM(PPOBLIE 00paTHOHN CTENeHu C CTETNIEHH C HaTyPaJIbHBIM
pecypcesbl U IOCTPOEHUS HaTypaJbHBIM IT0Ka3aTeleM  [[IOKa3aTesleM
rpaduKoB QyHKIMN U U3yUSHHS
X CBOMCTB
DopMyJIBl CrHyc, KOCHHYC M TaHT'€HC OnepupoBaTh NOHATHSMM: Tpuronomerpuueckue |CHHYC, KOCUHYC, TaHTeHC M |[/laBaTh onpeesieHusl CUHYycCa,

TPUTOHOMCTPHUU.

UM CJIOBOI'O aprymeHTa.

CHUHYC, KOCUHYC U TaHI'CHC

BbIPDAXKCHUA U

KOTAHI'CHC YHUCJIOBOT'O

KOCHUHYCa, TAHTCHCA U




TpuroHomeTpuueck |ApKCHUHYC, apKKOCHHYC H [IPOM3BOJIBHOTO YIJIA. YpaBHEHHUS aprymeHnra. ApKCHHYC, KOTaHT€HCa YHCIIOBOTO
Ve YpaBHEHHS ApPKTaHI€HC YMCIOBOTO Hcnonb30BaTh 3aMuch (22 9) APKKOCHHYC M apKTaHT€HC aApryMeHTa; a TaKkke
(22 ) apryMeHTa. [IPOM3BOJIBHOTO YIJIa Uepe3 YMCIIOBOTO apryMEHTA. apKCHHYCa, apKKOCHHYCa U
TpuroHoMeTpuueckas 00paTHbIE TPUTOHOMETPUIECKHE TpruroHomeTpuueckas ApKTaHTeHCa YHCIIA.
OKpPY>KHOCTb, OTIpE/IeTICHHE byHKIHH. OKPYKHOCTB, onipezieienne  ([IpuMeHsATH OCHOBHBIE
TPUTOHOMETPHUYECKUX Bb1noaHATh Tpeodpa3zoBaHust TPUTOHOMETPUIECKUX TPUTOHOMETPUUECKHUE
(hyHKITHI YHCIIOBOTO TPUTOHOMETPHUICCKIX (YHKIIHIA 9FICITOBOTO hopmyIel 1715t ipeoOpa3oBaHUs
aprymenTa. OCHOBHBIE BBIPAKEHUI. aprymenTa. OCHOBHBIE TPUTOHOMETPHUECKUX
TPUTOHOMETPHUYECKHE PemiaTb OCHOBHBIE THUIIBI TPUTOHOMETPUYECKHUE BBIPAKEHHIA.
dbopmymel. [IpeoOpazoBanue  [TPUTOHOMETPHIECKHUX ¢dopmymsl. [IpeobpazoBanme  |[IpumMeHsATH HOPMYITBI
TPUTOHOMETPUIECKUX YpaBHEHHIH TPUTOHOMETPUUECKUX TPUTOHOMETPUH 15 pEILICHUS
BbIpaskeHU. Pemienne BbIpaKeHU. Pelienne OCHOBHBIX TUIIOB
TPUTOHOMETPHUYECKUX TPUTOHOMETPUIECKUX TPUTOHOMETPHUECKUX
YpaBHEHUI YpaBHEHUI ypaBHEHHI
[TokazarenbHast CTemneHs ¢ panyoHalIbHEIM DopMyJIMPOBATH
(byHKIHSA. [10Ka3aTeJIeM U €€ CBOMCTBA.  |ONPEJCICHHUE CTEIIEHU C
ITokazarenbHbIE [TokazarenbHas GyHKIUS, €€  [pallMOHATBHBIM TIOKA3aTeNeM.
YpaBHEHHUS CBOIiCTBa U TpaduK. BrInoJHATH TpeoOpa3oBaHus
(10 9) Vcnionms3oBanue rpaduka YHCIIOBBIX BBIPAKEHUH,
(GYHKUIUY IS pelICHUsI COJIepIKaIlMX CTETIEHH C
YpaBHEHUH. panrOHATbHBIM [TOKA3aTEeNIEM.
[lokxazaTenbHble ypaBHeHUs. |Mcmosb3oBaTh Hu(poOBbIE
(OCHOBHBIE METOIBI PEILIEHHS  |pecyPChI IS TIOCTPOSHUS
MOKa3aTeNbHBIX YPaBHEHUH  [FpaduKa MoKa3aTelbHOH
(yHKUNHU 1 U3ydeHus eé
cBolicTB. HaxoauTs penieHus
[10Ka3aTeJIbHbIX YPABHEHUI.
Jlorapudmuaeckas Jlorapudm uncna. Cotictea |[laBaTh onpenesieHue
byHKIHS. norapudma. JlecsiTuuHbie M [MOrapudma uucha;
Jlorapupmudeckue HaTypalbHBIC JIOTAPUPMBI. IECATUYHOTO U HATYPaJIbHOTO

ypaBHeHUs (18 )

[IpeoOpazoBaHue BBIpaKEHUH,
coJep KalINX JIOTapu(MBbI.
Jlorapudmudeckas GyHKIuS,
eé cBoiicTBa U rpaduk.
Vcnionb3oBaHue rpaduka
(GYHKUMY U1 peLICHUS
YpaBHEHUI.
Jlorapupmmdeckue
ypaBHeHus1. OCHOBHBIE
METOJIbI PEeIICHHUS
norapuMHUIECKUX

ypaBHeHUI. PaBHOCHUITbHBIE

norapudma.

M cnoJsib30BaTh CBOICTBA
norapugmoB JuIst
npeoOpa3oBaHUs
norapupMUIecKuX
BeIpakeHuid. CTpOUTD Tpaduk
norapudmuieckoit GQyHKINU
Kak 00paTHOH K IOKa3aTeIbHOM
1 MCIIONIb30BaTh CBOMCTBA
norapudmuieckoit GQyHKINU
IUTSL pelIeHMs 3a1a4.

Haxoguts penieHus




MePEeX0/Ibl B PEIICHUH
nmorapuMUYIECKUX ypaBHEHU I

norapu(MUYIeCKIX ypaBHEHUI
C TIOMOIIIBIO0 PABHOCHITBHBIX
[IePEX0/I0B MII OCYIIECTBIISA
MPOBEPKY KOPHEN

TlocnenoBaTenbHOCT

W ¥ IPOTPECCHH
(5 1)

IlocnenoBarenbHOCTH,
CIIOCOOBI 3a1aHuUs
[10CJIC0BAaTEIBHOCTEH.
MOHOTOHHBIE
TOCJIeIOBATEFHOCTH.
ApudmMerndeckas u
reoMeTpryecKas IPOrpecCcuu.
beckonewyno yOsIBaromas
reoMeTpHYecKas IpOTPeCCHsl.
Cymma 6eCKOHEUHO
YOBIBAIOIIEl TeOMETPUIECKOI
[IPOTPECCHH.

DopmyJia CI0KHBIX
npoueHToB. Mcnonb3oBaHue
[IPOTPECCHH TSI PEIICHUS
[PCAJIBHBIX 3a1a4 IPUKJIIaJHOTO
xapakTepa

OnepupoBaTh NOHATUAMH:
[0CJIEeI0BATENLHOCTD,
apudmeTHdecKas u
reoMeTpHYecKasi IPOTPECCHH;
OEeCKOHEYHO yOBIBarOIIAs
reoMeTpryYecKasi IpOrpeccHs,
cyMMa OECKOHEYHO yObIBaroIeit
reOMEeTPHYECKOH POTPECCHH.
3anaBaTh 10CIIEI0BATEILHOCTH
Pa3IMYHBIMU CIIOCOOaMHU.
[IpuMeHsiTH GOPMYITY CIOKHBIX
MIPOLICHTOB JISI PEIICHHS 3a1a4
13 peasibHOM MPaKTHKH (C
HCIIOJIb30BAHUEM KAJIBKYJISTOPA).
cnonbs30BaTh CBOMCTBA
[10CJIEI0BAaTENbHOCTEN U
[IPOrPECCU 1)1 pELICHUS
peaNbHBIX 3314 IPUKIATHOTO
Xapakrepa

[locmeqoBaTeIbHOCTH
u riporpeccuu (10 1)

[locnemoBaTenbHOCTH,
criocoObI 3a1aHUS
rocienoBaTenbHOCTENR. MeTon
MaTeMaTUYeCKON MHAYKIIUU.
MOHOTOHHEIE U
OrpaHUIeHHEIE
[OCJICOBATEILHOCTH.
VcTopus ananmu3a 0€CKOHEYHO
MaJTbIX.

ApudmeTraeckas u
reOMETPUYECKas IPOTPECCUHU.
beckoHeuHO yObIBaromas
reoMeTpHYeCcKasi TPOTPECCHSL.
CymMa OeCKOHEYHO
yOBIBAIOIIEH TeOMETPHUIECKOM
nporpeccun. JIMHEHHBINA 1
SKCIIOHEHLIUAJIBHBIA POCT.
Hucno e.

Dopmyra CIOKHBIX
poLeHTOB. Vcrionb3oBanue
[IPOrPECCUH IS PELICHUS
pEeaTbHBIX 3314 PUKIIATHOTO
xapakrepa

OnepupoBaTh NOHATHAMM:
M0CJIe0BATENFHOCTD, CIOCOOBI
3aaHus
OCIEI0BATEIILHOCTEN;
MOHOTOHHBIE M OTPaHUYEHHbIE
[10CJIEA0BATEIILHOCTH;
Hccie0BaTh
[10CJIeI0BATEIILHOCTH Ha
MOHOTOHHOCTH U
OIr'PaHNMYCHHOCTD.

IloryyaTh pecTaBIeHUE 00
OCHOBHBIX HJIESIX aHAJIU3a
0ECKOHEYHO MaJIbIX.

JlaBaTh onpeneJieHue
apudmeTndeckon u
FEOMETPUYECKON IPOrPECCUM.
Jloka3pIBaTh CBOHCTBA
apudmeTndeckon u
rEOMETPUUYECKON MMPOrPECCHH,
HaXOAUTb CYMMY YJICHOB
MPOTPECCHH, a TAKIKE CYMMY
YIEHOB OECKOHEYHO
yOBIBAIOIICH FreOMETPHUCCKOM
[IPOTPECCHUH.

Hcnoab30BaTh Iporpeccun
[UIs peLIeHus 3a1a4
NPUKJIaIHOTO XapaKTepa.
[MpumenaTs Gopmyiry
CJIOHBIX ITPOLIEHTOB AJIs
peneHus 3a/1a4 U3 peajbHOU
NpaKTUKA

HemnpepriBHbIE

byHKIHH.
[TpoussoaHas (20 u)

HenpepriBHBIE QYHKIINN U X
cBoiicTBa. Touka pa3psiBa.
ACUMITOTHI IpaMKOB
¢ynkuuii. CoiicTBa GyHKINH
HEIPEePBIBHBIX Ha OTpPE3Ke.
MeTo]1 UHTEPBaJIOB JJIsI
pelieHns: HepaBEeHCTB.

OnepupoBaTh NOHATHSIMHU:
(yHKUUS HETIpepbIBHAs Ha
OTpE3Ke, TOUKA pa3phiBa
(hyHKIINHU, aCUMIITOTA rpadrKa
¢dyaknuu. [IpumeHaTs
CBOWCTBA HEMPEPHIBHBIX
(yHKUUH U1 peleHus 3a/1a4.




[IprmeHeHue CBONCTB
HETIPEPBIBHBIX (QYHKINI 115
pelieHns 3aaau.

IIepBas u BTOpas
[IPOV3BOAHBIE (VYHKITHH.
OmnpeneneHue,
TEOMETPUYECKUN U
(hU3UIECKUI CMBICTT
MPOM3BOIHON. YpaBHEHUE
KacaTeIbHOH K rpaduKy
¢ynkuuu. [IpousBoanble
PJIEMEHTAPHBIX (YHKIHUH.
IIpou3BoaHast CyMMBI,
[POU3BECHHS, YACTHOTO U
KOMITO3UIINH (DYHKITHI

OnepupoBaTh NOHATUSIMU:
repBasi U BTOpasi MPOU3BOAHbBIC
(yHKITMH; TOHUMATh
(buznuecKkuil u
reOMETPUUYECKUI CMBICI
MPOU3BOIHOM; 3aITUCHIBATD
YpaBHEHHUE KaCaTCIHHOM.
BpI4ucjsiTh IPOU3BOIHBIE
CYMMBI, IPOU3BEICHUS,
YaCTHOTO U CJIOXKHOM (DYHKIIHY.
N3yuaTh npon3BOIHBIC
DIIEMEHTapHBIX (YHKIIHA.
HNcnoab30BaTh
FCOMETPUYECKUN U
(bm3nIecKuii CMBICT
[MPOU3BOIHON JJI PELICHUS
3a1a4

CBOMCTBA MOKA3aTeILHON
¢dbyakun. Pemats oCHOBHBIC
THIIBI I0OKA3aTEIbHBIX
YPABHEHUI 1 HEPABEHCTB.

IToBTOpEHUE, OCHOBHBIE MOHATHUSA Kypca [IpumeHsTh ocHOBHBIE MOHATUA [[loBTOpEeHuE, OCHOBHBIE IOHATHS Kypca [IpuMEHSATh OCHOBHBIEC IOHATHS
00o00IIeHNE, anreOphI U Haval Kypca anreOpsl 1 Hadal 00001IIeHNE, anreOphl 1 Haval Kypca anreOpsl 1 Hadal
cUCTeMaTH3alMs  [MaTeMaThueckoro aHanuza 10 [MaTemMaTHuecKoro aHajau3a IJisl  |[CUCTEMAaTH3aLus MaTeMaTHYECKOTo MaTEeMaTHYECKOI'O aHaIN3a AJIs
3HaHu# (3 1) Kiacca, 00001IeHue u pelieHus 3aja4d U3 pealbHOI 3HaHUH aHann3a 10 knacca, pelIeHuns 3aja4d U3 pealbHOM
cUCcTeMaTH3alHsI 3SHAHUHN PKU3HU (59) 0000IICHUE M CUCTEMAaTH3ALIUS PKIU3HU U APYTUX MIKOIBHBIX
W IPyTUX MKOJBHBIX JUCIHHATUINH 3HAHHH [PEIMETOB
11 kaacc
Basogsrii ypoens (102 gacon) VYrayonennsiit yposeHs (136 yacon)
Haspanue pa3znena |OcHOBHOE coziepikaHue OcHoBHbIe BUBI AedTenbHOcTH  |Ha3Banue pasnena (OCHOBHOE CoJIepKaHe OCHOBHBIE BUBI JESITETHHOCTH
(Tembl) (KOJIMUYECTBO [pa3zesna (TeMBbI) 00y4arOImnXCs (Tembl) (KOIMYECTBO paznerna (TeMsl) 0OyJarommxcs
JacoB) JacoB)
CreneHs ¢ CTerneHs ¢ palioHaIbHBIM @®opMyJIMPOBATH, 3aNIUCHIBATH
[PallOHAJILHBIM noka3atesieM. CBoiCTBa B CIMBOJIMYECKOU (popMe U
[10Ka3aTesIeM. CTETIeHH. JUTIOCTPUPOBATH PUMEPaMU
[loxasarenbHas [IpeoOpa3oBaHue BEIpasKeHUH, |[CBOICTBA CTETICHU.
(yHKIHS. coziepKallMX pauuoHaibHble  (IIpMMEHATH CBOMCTBA CTENEHU
[loxa3zarenbHbIE crernieHn. [lokazaTenpHbIe TSt TpeoOpa3oBaHuA
YpaBHEHHS U YpaBHEHUS 1 HEPABEHCTBA. BBIPAKCHU.
HEPaBEHCTBA [Noka3zarenpHas GyHKIuUs, e€  |[@oOpMyJIHpPOBATDH U
(12 v) CBOIiCTBa U rpaduK WLTIOCTPUPOBATH rpaduuecKu




HNcnoab3oBath HU(pPOBLIE
pecypchbl 1Jis1 IOCTPOEHUS
rpaduKoB QyHKIHUN U U3yUSHHS
X CBOWCTB

Jlorapupmudeckas |[Jlorapudm uncna. lecstuunsie [(PopMyaupoBaTh, 3anMCcHIBATh ppannoHaibHbLE, OcHoBHbIE MeTO/IbI perieHus |IIpuMeHsATH cBOiCTBa
hyHKIHAL 1 HaTypajbHbIC JOTapU(MBL.  [B CHMBOJIMYECKOH popMe [10Ka3aTeIbHbIE U MMOKAa3aTEJIbHBIX U MOKa3aTEeIbHOMN U
Jlorapupmudeckue ([IpeoOpazoBaHue BEIpaKEHUH, |[MIJIOCTPHPOBATH IPUMEpaMu  [orapudMuyecKre norapupMUYECKUX norapugMUIecKoil QyHKIHIA K
YpaBHEHUS U coJepKaIlInX JTOTapU(MBI. CBOHCTBa Jiorapudma. HEpaBEHCTBA HEpaBEHCTB. pEIICHHUIO TOKa3aTeIbHbBIX U
HEpaBEHCTBA Jlorapudpmudeckue ypaBHeHus |BuImoyHsATH npeodpazoBanus  |(24 u) OCHOBHBIE METOABI PELICHHUS [TOTapUPMHUIECKUX HEPABEHCTB.
(12 ) 11 HEPaBEHCTBA. BBIPKEHUM, COZIEPIKAIINX HPPALOHATBbHBIX O00cHOBATb PaBHOCWIBHOCTh
Jlorapudmmueckas hyHKuMs, [morapugmel. HEPaBCHCTB. [TePEXO0JIOB.
e€ cBolicTBa U rpaduk DopMyJTUPOBATH U ['paduyeckue MeTOabI PemaTs uppaliioHaJIbHbIE U
WLTIOCTPUPOBATH rpadUuecKu pELICHHS NPPAIMOHAIBHBIX, |[KOMOWHHUPOBAaHHEIC
CBOWCTBA JIOTapH()hMUUECKOM [OKa3aTeNbHBIX U HEPaBEHCTBA, C IOMOLIBIO
¢yHkunu. Pemiath OCHOBHBIE norapupMUIECKUX PaBHOCHJIbHBIX IIEPEXO/I0B.
THUITBI JIOTapUPMUIECKUX YpaBHEHUH 1 HEPABCHCTB Hcnoab3oBaTh rpadguieckue
YpaBHEHUH U HEPABEHCTB. METOBI ¥ CBOIMCTBA BXOSIIUX B
Hcnonb3oBaTh HuppoBbIE ypaBHEHUE WM HEPaBEHCTBO
pecypchbl Uil TOCTPOEHUS (yHKUIWH U151 peleHus 3a1a91
rpaduKoB GYHKIUN U U3yUEHUS
X CBOMCTB.
3HAKOMMTBCSA C UCTOpUEH
Pa3BUTHUS MAaTEMaTHKH
TpuroHomerpudeck [T pUTOHOMETPUYECKHUE OnepupoBaTh NOHATHEM ['paduku TprUroHOMETpHUYECKHE HUcnonb3oBath nudpposBbie
ve QyHKIMK U UX  |[(pyHKIHH, X CBOMCTBA H repruouaecKkas QyHKIHs. TPUTOHOMETPHYECKUX  |pyHKIHMHU, X CBOMCTBA H pecypcesl Ui TOCTPOEHUS
rpaduku. rpaduku. CTpouts, aHAIU3HPOBATD, (byHKIMH. rpaduku. rpaMKOB TPUTOHOMETPUUYECKUX
Tpuronomerpuueck ([Ipumepst cpaBHMBAThb rpaduku Tpuronomerpuueckue  (OTOOp KOpHEH (DYHKLIUH U U3yYCHHS UX
Ve HEpaBEeHCTBA TPUTOHOMETPHUYECKUX TPUTOHOMETPUUECKUX (DYHKIMH. [HEpaBEHCTBA TPUTOHOMETPHUYECKUX CBOJCTB.
(9 v) HEPABECHCTB DopMyTUPOBATH U (14 u) YPABHEHUH C IOMOILBIO PemaTe TpUrOHOMETPUYECKHE
WLTIOCTPHPOBATH rpaduuecKu TPUTOHOMETPUUECKON YpaBHEHUS U OCYIIECTBIATh
CBOWCTBA TPUTOHOMETPHUUECKHX OKPYXHOCTH. 0TOOP KOpHEH C MOMOIIBIO
(hyHKIHI. Pemenuve TPUTOHOMETPUUECKOM
PemaTh npocreiiive TPUTOHOMETPUUIECKUX OKPYKHOCTH.
TPUTOHOMETPHUECKHE HEpaBEHCTB I[pumensTH GopMyIIsl
HEPaBEHCTBA. TPUTOHOMETPUU JUIS PEIICHUS

Hcnoab3oBaTh rpaQ Ky is
pelIeHUS TPUTOHOMETPUIECKHX
HEpaBEHCTB.

HUcnons3oBaTsh Hu(ppoBbIE
pecypchl 11 IOCTPOEHHUS
rpaduKoB GYHKIUN U U3yUEHUS

X CBOICTB

OCHOBHBIX THUIIOB
TPUTOHOMETPHUUECKUX
HEPaBEHCTB.
HUcnonb3oBath nudpposBbie
pecypchI 1715 IOCTPOEHUS U
vcclieIoBaHus rpadukoB

(hyHKIMH




KoMmmniekcHbIe unciia
(10 u)

KomruiekcHble uncna.
Anrebpanyeckas 1
TPUTOHOMETpUIECKask OPMBI
3aIIMCH KOMIUIEKCHOTO YUCIIa.
AprdmMeTHIeCKHre OnepaIiy
C KOMIUIEKCHBIMH YHCIIaMHU.
M300pakeHre KOMIUIEKCHBIX
Yrcesl Ha KOOPJMHATHOU
riockocTi. Popmyna
Myaspa. Kopau n-oit
CTETIEHU U3 KOMIUIEKCHOIO
yrcna.

[IpuMeHeHne KOMIUIEKCHBIX
uKces Ui PeIIeHUS
(u3nIecKuX 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 KOMIUICKCHBIE
yKclia Ha KOOPUHATHOM
[IOCKOCTH.

IMpumenaTs Gopmyny Myaspa u
[10JIy4aTh MPEACTABICHUE O
KOpHSX N-0H CTENEHU U3
KOMIUIEKCHOTO YHCIIa.
3HAKOMHUTBCS C IPUMEpPaMU
MIPUMEHEHUS KOMIUIEKCHBIX
YHCEll IS PEIIeHUs
reOMETPUUECKIX U PU3MUECKUX
3am1a4




TIpon3BoHAas.
I[prumeHeHue

[TPOU3BOAHON
(24 )

HenpepriBHbBIE GyHKIHH.
MeTo1 UHTEpBAJIOB JIJIA
[PCIICHUS HEPABEHCTR.
[Ipon3BoaHas PyHKIUY.
["eomeTpuyeckuii u
(hU3UIeCKuit CMBICTT
[IPOU3BOAHOM.

[Ipon3BoAHBIE ATEMEHTAPHBIX
¢dbyuaxmmii. [IponzBognas
CYMMBI, IPOU3BEICHUS,
YACTHOTO (PYHKIIUH.
[IpuMeHeHre MPOU3BOHOM K
HcCieI0BaHn0 (DYHKIUI Ha
MOHOTOHHOCTbD M SKCTPEMYMBI.
Haxoxxnenue

HauOO0JIBIIETO U HAUMEHBIIIETO
3Ha4YeHUs PYHKIUHN Ha OTPE3KE.
[ [pruMeHeHre NpOor3BOAHOM AJIs
HaXO0XICHUS HAMITY4IIIero
PCIICHHUS B TPUKJIaIHBIX
3a/iavyax, Ui OTPEIeIICHIIS
CKOpPOCTH IIPOIIecca, 3aIaHHOTO
(hopmyoit nim rpadukom

OnepupoBaTh NOHATUSIMU:
HeTpepbIBHAS (PYHKITHS;
[Mpou3BOAHAS (PYHKIIUY.
Ncnonb30BaTh reOMETPUYECKHUI
1 (QU3UICCKUN CMBICTT
MPOM3BOJHON JJI pelieHus
3a1a4.

HaxoauTh pOU3BOJIHbIE
PIIEMEHTAPHBIX QYHKITUH,
BBHIYUCIISATH IPOU3BOHBIC
CYMMBI, TPON3BEICHUS,
YaCTHOTO (PYHKIIHH.

U cnoib30BaTh IPOU3BOTHYIO
TS iccTiefoBaHus (PyHKIIMY Ha
MOHOTOHHOCTPD U 9KCTPEMYMEI,
IPUMEHATH PE3YJIbTaThI
HCCIIEIOBAHMSI K IOCTPOCHUIO
rpaduKoB.

IIpuMeHATH IPOU3BOIHYIO IS
HaXO0XACHUS HAWJTY4YIICTO
PCIICHUA B IPUKJIIaJHBIX, B TOM
qricIe
COLMATEHO-OKOHOMHYECKHX,
3amadax. 3HAKOMHUTECS C
MCTOpUEH pa3BUTHUS
MaTeMaTHYECKOTO aHAIH3a

VicciienoBanue
(hyHKIUH

C IIOMOIIBIO
[IPOU3BOAHON
(22 9)

[IprMeHeHre MPOU3BOAHOM K
VCCIeIOBaHMIO (QYHKITI Ha
MOHOTOHHOCTH H
bKCTpeMyMbl. Haxoxnenne
HAUOOJIBIIETO U
HAaUMEHBIIIEr0 3HAYCHUS
HETPEPHIBHOM QYHKIINK Ha
OTpE3Ke.

[IprMeHeHre MPOrU3BOIHOMN
TUTS. HAXOXKICHUSI
HAWTYYIIETO PEIICHUS B
MPUKJIATHBIX 3a4a49aX, IS
OTIpeIeNIeHHsI CKOPOCTH 1
YCKOPEHHUS mpoliecca,
3amaHHOTO (hopMyIIOit min
rpaduKoM

Kommozunus ¢pyHKIui.
["'eomeTpuyeckue 0opa3sl
YpaBHEHUH U HEPaBEHCTB Ha
KOOPJAMHATHOM MJIOCKOCTH.

CTpouth rpaduk KOMITO3ULMH
(hYHKIHI ¢ TOMOIIIBIO
IIEMEHTAPHOTO UCCIICAOBAHUS U
CBOWCTB KOMIIO3UIIUH.
CTpoOuTb TCOMETPHUICCKHE
00pa3sl ypaBHEHUH U
HEPaBEHCTB HA KOOPAMHATHOM
[IOCKOCTH.

M cnoJib30BaTh NPOU3BOJHYIO
U151 MicclieToBaHus (DYHKIIMU Ha
MOHOTOHHOCTB M 9KCTPEMYMBI;
HaXOJUTh HaNOOJIbIIEe I
HarMEHbIIee 3HaUYeHNs PYHKIINN
HEIIPEPBIBHOM Ha OTPE3KE;
cTpouTh rpaduku QpyHKINI Ha
OCHOBaHMM IPOBEAEHHOTO
MCCIICZIOBAHUSL.

Hcnoab30BaTh MPOU3BOIHYIO
U1 HAXOXKIEHUSI HAWTydIIEeTO
PCIICHUA B IPUKJIAAHBIX, B TOM
YrcIie COIUAIBLHO-
HKOHOMUYECKHUX, 3aJa4ax, s
OTIpeIeJICHHSI CKOPOCTH U
YCKOPEHUsI Tpo1iecca, 3aJJaHHOTO
hopmyitoit umu rpadukom.
IlosyuaTh npeacrapieHue o
[IPUMEHEHUH TIPOU3BOHOM B
Pa3IUYHBIX OTpacisaX 3HAHUN

MuTterpan u ero
[PUMEHEHUS

(99

[lepBooOpaznas. Tabnuma
MepPBOOOPA3HBIX.

MHTerpail, reoMeTpu4ecKuil 1
(hu3nIecKuii CMBICT MHTETpaIa.
Brruucnenue uHTErpaa mno
dbopmyne HeroTona—
JleiiOHMLA

OnepupoBaTh NOHATUSIMMU:
nepBooOpa3Has, HHTErpal.
Haxoauthb nepBooOpasHbie
PIIEMEHTAPHBIX QYHKITHIA;
BBIYUCIISITH HHTETPAI 1O
dhopmyne Hetorona—Jleitoamia.
3HAKOMHTBHCS ¢ HCTOpPHEN
Pa3BUTHS MaTEMaTUIECKOTO
aHaIM3a

[lepBooOpazHas u
MHTETpaj
(12 )

[lepBooOpa3Hasi, OCHOBHOE
CBOMCTBO IEPBOOOPA3HBIX.
[lepBOOOpa3HbIe
DIIEMEHTAPHBIX (DYHKIIHH.
[IpaBuia HAXOXKIEHUS
MepBOOOPA3HBIX.

WNurerpain. I'eomeTpudeckuii
CMBICJI MHTErpaa.
Brruncienue onpeaenéHHoro
nHTerpasia 1o hopmyJie
Hrrorona — JleiiOuuia.
[IpumeHeHue uHTErpaja it
HaxXO0KJEHUS IuIoaneu
MUIOCKUX (pUryp u 00BEMOB

OnepupoBaTh MOHATHSIMU:
nepBOOOpa3Hasi M ONpeIeIEHHBIN
uHTerpain. Haxoaurts
[epBOOOpa3HbIC IIEMEHTAPHBIX
(YHKIMI ¥ BBIYUCIISITH HHTET P
no ¢popmyne Herorona —
JletiOHuIIa.

HaxonuTs miioma iy niocKux
¢uryp 1 00BEMBI TEI C
[MOMOIIBIO ONPEJIETEHHOTO
HHTErpaja.

3HAKOMHTBCS C MATEMAaTUIECKUM
MOJICTUPOBAHUEM Ha MPUMEPE
i pepeHInATEHBIX YPABHEHUIH.




FEOMETPUYECKUX TEIL.
[Ipumepsl perieHui
mddepeHmansHbIX
ypaBHEHUI. MaTtemaTu4yeckoe
MOJEJIMPOBAHUE PEaTbHBIX
[IPOLIECCOB C MOMOILBIO

Ho.nyanb npeacraBjaeHHue O
SHAYCHUHN BBCIACHUA ITOHATHA
HWHTCrpaJjia B pa3BUTHU
MAaTCMaTHKH

g hepeHITHaTHEHBIX
YpaBHEHUI
CucteMsl CucTeMbl TUHEHHBIX OnepupoBarb NOHATUSIMU: CucteMsl CucremMa ¥ COBOKYITHOCTh OnepupoBaTh NOHATUSIMU:
ypaBHeHu# (124)  |ypaBHEHHIA. CHUCTEMa IMHEWHBIX YPaBHEHUI U |palllOHATIBHBIX, YpaBHEHHI. CHUCTEMa U COBOKYITHOCTh
Pemenne npukinagHeIX 3a0ad €€ peLICHHUE. MppanoOHaIbHBIX PaBHOCWIIBHBIE CHCTEMBI M [ypaBHEHWH U HEPABEHCTB;
C TIOMOILBIO CUCTEMBI Hcnoab3oBaTh cCUCTEMY [TOKa3aTEeNbHBIX U CHUCTEMBI-CIIEICTBHSL. pEIICHNE CUCTEMBI WIIH
JIMHENHBIX YPaBHEHUM. JINHEWHBIX YPABHEHUH IS norapupmMUIecKuxX OCHOBHBIE METO/IbI PEILIEHUS |COBOKYMHOCTH; PABHOCHIIBHBIE
CHcTeMBbl 1 COBOKYITHOCTH peIIeHNs IPAKTUYECKUX 3a/1a4.  [ypaBHCHHN CHCTEM U COBOKYITHOCTEM CHCTEMBI U CUCTEMBI-CJIEICTBUSI.
[[EJIBIX, PALIMOHATIBHBIX, Haxoauts pereHus (12 u) paloHaIbHBIX, HaxoauTsh pemeHus cucteM u
MppaLMOHANBHBIX, [IPOCTEHINX CUCTEM ppanyoOHaNbHBIX, COBOKYITHOCTEH IIENBIX
I1OKa3aTCJIbHBIX, 148 COBOKyHHOCTCﬁ IIOKa3aTCJIbHbIX U paluOHAJIbHBIX,
norapupMUIEecKUX YpaBHEHUH |[pallMOHAJIbHBIX YPAaBHEHUH U norapuMHUYECKUX VppaloHaIbHBIX,
1 HEPaBEHCTB. HEPaBEHCTB. YPaBHEHHI. [MOKa3aTEeNbHBIX U

Vcnionb3oBaHue rpa kOB
(YHKIMIA TS peIeHus
YPABHEHUI U CHUCTEM.
[IpuMeHeHue ypaBHEHMUI,
CHCTEM U HEPaBEHCTB K
PEIIEHNI0 MaTeMaTHIECKIX
3a7a4 ¥ 337a4 U3 Pa3TUIHbIX
oOmnactell HAyKH U peaibHOU
PKU3HU

Hcnoab3oBaTh rpaduku
(hyHKIII U1 peteHus
YpaBHEHUH.

MoneupoBaTh peaabHble
CUTYyallu¥ Ha SI3bIKE AIITeOPBL,
COCTAaBIISITh BBIPAKEHHUS,
YpaBHEHUS, HEPABEHCTBA U
CHCTEMBI 10 YCIIOBHIO 3a]a4H,
VCCIIeI0BaTh IIOCTPOCHHbIE
MOJIEJIN C UCTIOJIb30BaHUEM
anmapara anreOpsl

[IpuMeHeHue ypaBHEHHH,
CHCTEM M HEPaBEHCTB K
PELICHUIO MATEMaTHIECKUX
3a7a4 U 3a7a4 U3 pa3InIHbIX
o0acTeil HAyKu U peallbHON
PKU3HH, MHTEPIIPETaLNs
MOJTYYE€HHBIX PE3YJIbTAaTOB

norapuMUIECKUX YpaBHCHUN U
HEPaBEHCTB.

I[IpuMeHSATh CUCTEMBI
YPaBHEHUH K PEIIEHUIO
TEKCTOBBIX 33J1a4 U3 Pa3IUIHbIX
oOmnacTeli 3HaHUH U peaTbHOU
YKU3HU; NTHTEPIPETHPOBATD
MOJTy4YE€HHBIE PELICHMS.
Hcnoab3oBaTh HUPpPOBHIE

pecypcsl

Harypanbnslie u
[eJIbIE YHCIIa
(6 9)

HartypanbHble U 1ienble yucia B
3a/1a- 4ax U3 pealibHOW KU3HHU.
IIpu3HaKy AETUMOCTH LENbIX
qucen

OnepupoBaTh NOHATHSIMH:
HaTypalbHOE YUCIIO, LIEJI0e
YKCIIO.

Hcnonb30BaTh MpU3HAKU
IEJTMMOCTH LEJIBIX YHCEl,
pa3Io)KeHNe YHUCia Ha [IPOCThIE
MHOHTEIHN JJIsl peLeHus 3a1a4

HatypanbHble U 1ensie
yrcia
(10 9)

HatypanbHble U Lemnbie
yucia. [Ipumenenue
[MPU3HAKOB AEJIMMOCTH LEBIX
yucen, HOJ[ n HOK,
OCTaTKOB IO MOJIYJIIO,
anroputma EBkinia s
pEeLIEHMS 3a1a4 B LETbIX
qHCIIax

OnepupoBaTh NOHATUSIMU:
HaTypaJbHOE U LIEJI0€ YUCIIO,
MHOKECTBO HAaTYPaJIbHBIX U
L[EJIBIX YHMCETL.

M cnosib30BaTh NpU3HAKU
IEJIMMOCTH LISJIBIX YUCET;
octatku o moaymo; HOJ n
HOK HaTypasbHBIX YHCeT;
anropuT™ EBKIHIA U1 pereHus
3aau.

3anuceIBaTh HATYpaJIbHbBIE YHCTIA

B Pa3JIMYHBIX NO3UITUOHHBIX




CHCTCMAaX CUHUCIICHHUA

3amaun
¢ mapameTpamu (16 )

PanmonannHEIE,
MppanroHalbHbIE,
[TOKa3aTeNbHbIE,
norapugMuIecKre u
TPAUTOHOMETPHYECKHE
YpaBHEHUs, HEPABEHCTBA U
CUCTEMBI C TapaMeTPaMHU.
[locTpoeHue u uccnegoBanue
MaTEeMaTHYECKUX MOJEIEH
[pEaJbHBIX CUTYaLMH C
[OMOILBI0 YPaBHEHU,
CUCTEM ypaBHECHUU U
HEPABEHCTB C [TapaMeTpaMH

Br10upaTh cioco0 pemeHus
paLMOHaIbHBIX,
MpPPALOHATbHBIX,
MOKa3aTeIbHBIX,
TorapuMHUIECKAX U
TPUTOHOMETPHUYECKUX
YpaBHEHUI 1 HEPaBEHCTB,
coZleprKallX MOIYJIH U
apameTphl.

IIpuMeHsATH TpadUIeCKUC U
QHAJIUTUYECKHUE METOBI IS
peLIeHUs] ypaBHEHUN U
HEPaBEHCTB C MapaMeTpamu, a
TaKXKe UCCIIefoBaHue QYHKIUH
METOAaMU MaTEMATHUYCCKOI'O
QHANIN3a.

CTpouTh M HCCIe0BATH
MaTeMaTHYeCKUE MOJIENN
peabHbIX CUTYaLUi C HOMOIIBIO
YpaBHEHUH, HEPABEHCTB U
CHCTEM C IIapaMeTpaMu

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
[peaTbHOM )KU3HU C TIOMOIIIBIO
OCHOBHBIX TOHSTUH Kypca
areOphl U Haval
MaTEMaTHYECKOTO aHATH3A.
Bri0upath onTUMalbHBIE
CrIOCOOBI BBIYHCIICHUH.
Hcnonb30BaTh 118 pelieHAs
3a/1a4 ypaBHEHHS, HSPABEHCTBA U
CHCTEMbI YpPaBHEHUM, CBOMCTBA
¢byHkuit u rpadukon

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

(OCHOBHBIE ITIOHATHS U
METOJIbI Kypca, 0000IIeH e U
cucTeMaTH3aIus 3HaHUN

MoaeMpoBaTh peabHbIC
CUTYyalllu Ha SI3bIKE anreOpel,
COCTaBIISITh BBIPAKEHMUS,
YpaBHEHUS, HEPABEHCTBA U UX
CHCTEMBI 10 YCIIOBHIO 3a/1a4H,
MCCJIEI0BATh TOCTPOCHHbBIE
MOJIETH C UCTIOIb30BAHUEM
armapara ajareopel,
MHTEPIPETUPOBATH MOTyYEHHBIN
pe3yibTarT.

[puMeHAaTH QYHKIMH 115
MOJIETPOBAHMS ¥ HCCIIEIOBaHMS
pEaJIbHBIX TPOIIECCOB.

PemaTs npuKiagHbIe 3a/1a44, B
TOM YHUCJIE€ COLIMATBHO-
PKOHOMHUYECKOTO 1 (PU3HYECKOTO
XapaKTepa, CPeACTBAMU alreOphl
11 MAaTEMaTHYECKOr0 aHAIIN3a




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

['eomeTpus siBisieTcs OAHUM U3 0a30BBIX MIPEIMETOB Ha YPOBHE CpeHero oluiero oopa3oBaHus,
TaK Kak o0ecreyrBaeT BO3MOXKHOCTh U3yUeHHsI KaK TUCIUILUIMH €CTeCTBEHHO-HAay4YHOI HaIllpaBJI€HHOCTH,
Tak ¥ ryMaHutapHoi. Jlormueckoe wpblluieHue, (opMupyemMoe MpU H3YYEHUU OO0YyYaroIIUMHUCS
HNOHSTUMHBIX OCHOB I'€OMETPUU M MOCTPOEHUM LENOYKH JIOTMUYECKUX YTBEP)KJIEHUH B XOJ€ PELICHUS
FEOMETPUUECKUX 33]1a4, YMEHHME BBIIBUTATh U OIIPOBEPIaTh TMIIOTE3blI HENOCPEACTBEHHO UCIIOIbB3YIOTCS
IIPY PELICHUH 33/1a4 €CTECTBEHHO-HAYYHOTO LIMKJIA, B YACTHOCTHU M3 Kypca (PU3HKH.

Lenp ocBoeHMs mporpammsl ydeOHoro kypca «I'eomerpusi» Ha 6a30BOM YpOBHe OOy4CHHS —
o0uieo0pa3oBareabHOE M OOLIEKYIBTYPHOE Pa3BUTHE 00YYAIOIIUXCS yepe3 o0ecrneyeHrne BO3MOKHOCTH
MPUOOPETEHUS U UCIIOJIb30BAHUS CUCTEMAaTHYECKIX T€OMETPUUYECKIX 3HAHUM U AeMCTBUIA, criennUIHBIX
TE€OMETPHH, BO3MOXXHOCTH YCIEIIHOTO MPOAOIKEHNUS 00pa30BaHU 10 CIEIHAIBHOCTSIM, HE CBSI3aHHBIM
C MPUKJIAIHBIM UCIIOJIb30BaHUEM reomeTpu. Llenb ocBoeHus mporpammbl yueOHOTO Kypca «I eomeTpus»
Ha yIUIy0JIEHHOM YPOBHE — Pa3BUTHE WHAWBUIYAIBHBIX CIOCOOHOCTEH 00yJaromuXxcs Mpu U3y4eHUN
TE€OMETPUH, KaK COCTaBISIONICH MpeaMeTHor obmactn «Martematnka W HH(pOpMaTHKa» dYepes
oOecrnieueHre BO3MOKHOCTH TPUOOPETEHHS U UCIOIb30BaHUs OoJiee IyOOKUX F€OMETPUUYECKUX 3HAHUI
U JICUCTBUH, CHEIM(PUIHBIX TEOMETPHUH, W HEOOXOIMMBIX JUISl YCIEIIHOTO MNpPOQECCHOHATHLHOTO
00pa30BaHMsl, CBSI3aHHOTO C UCIIOJIb30BAaHUEM MaTEMAaTUKH.

JlocTukeHue 1eu OCBOCHUS MMPOrpaMMbl 00ECIIEYNBAETCS PEIICHUEM COOTBETCTBYIOLINX 3a/1a4.
[IpuopureTHbiMu 3aauaMu OcBoeHHUs Kypca «['eomerpun» Ha 0azoBom ypoBHe B 10—11 kiaccax
SBJISIFOTCSL:

— ¢opMupoBaHUEe MPEICTABICHUS O F€OMETPUM KaK YaCTH MHUPOBOW KYJIBTYpbl U OCO3HAHHE €&
B3alMOCBS3H C OKPYKAIOIUM MUPOM;

— (opMupoBaHHe NpeACTaBIEHUS O MHOTOIpAaHHMKAX M TellaX BpAIIEHUs KaK O BaKHEHIIMX
MaTEMaTHYECKUX MOJEIIAX, IO3BOJISAIOLIMX ONKCHIBATh U U3Y4aTh Pa3HbIE SIBJICHUS OKPYKAIOLIETO
MUDA;

— (opMupoBaHue yMeHHs paclo3HaBaTh Ha YEpTEXKaX, MOJENIX M B peaJbHOM MHpe
MHOTOTPaHHUKU U TeJla BPALICHUS;

— OBJIAJICHHE METOJAMHU DELIeHUs 3aJad Ha MOCTPOEHHUS Ha M300paKEHUSX MPOCTPAHCTBEHHBIX
duryp;

— (opMuUpOBaHHE YMEHHs ONEPUPOBATH OCHOBHBIMU MOHATUSIMM O MHOTOIPAaHHUKAX W Telax
BpAILIEHUS U UX OCHOBHBIMH CBOWCTBaMU;

— OBJIaJICHUE AITOPUTMAMU PELICHHUs] OCHOBHBIX THIIOB 3a]a4; (OpMUpPOBaHUE YMEHUS TPOBOIUTH
HECJIOXKHBIE I0Ka3aTeIbHbIE PACCYXK/IEHUS B X0/I€ PELIECHHS CTEPEOMETPUUECKHX 3a]a4 U 33]1a4 C
MIPaKTUYECKUM COACPKAHUEM;

— pa3BUTHE HHTEJUIEKTYaJbHBIX U TBOPUECKUX CHOCOOHOCTEH 0O0ydarommxcs, Mo3HaBaTeIbHOM
aKTUBHOCTH, UCCIIEIOBATEICKUX YMEHUHN, KPUTUYHOCTH MBIIIUICHHUS;

— ¢opmupoBaHrne  (YHKIUOHATBHOM  TIPaMOTHOCTH, pEJIEBAHTHOM TE€OMETPUU:  yMEHHE
pacro3HaBaTh MPOSIBICHHS TEOMETPUUYECKHUX MOHATUH, 00bEKTOB U 3aKOHOMEPHOCTEH B peabHBIX
KU3HEHHBIX CHUTYyallUsX M TpPH M3YyYEHUU JPYTUX YYEOHBIX IMPEIMETOB, MPOSBICHUSL
3aBUCUMOCTEM M 3aKOHOMEPHOCTEH, (OpPMYIHPOBaTh MX Ha S3bIKE I'€OMETPUH M CO3/1aBaTh
reOMETPUYECKUE MOJIENH, NMPUMEHSITh OCBOCHHBIM T€OMETPUYECKHH ammapaT s peleHHs
MIPAaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4, UHTEPIIPETUPOBATh U OLIEHUBATH ITOJTYYEHHBIE PE3YyJIbTaTHhI.

[IpuoputeTHbIMU 3alayaMu Kypca T€OMETPUM Ha YIJIYO0JEHHOM YPOBHE, PacUIMPSIOIUMU U



YCUJIMBAIOIIUMHE Kypc 0a30BOTO YPOBHS, SIBIISTFOTCSL:

— pacuMpeHHe MPEACTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOW KYJbTYpbl U (hOpMHUpPOBaHHE
OCO3HAHUS B3aMMOCBSI3M T€OMETPHUH C OKPYKAIOIIINM MHPOM;

— (dopmupoBanre mpencTaBieHHsT O TPOCTPAHCTBEHHBIX (QHUIypax Kak O BaKHEHIINX
MaTeMaTHYECKUX MOJICIISIX, IIO3BOJISIONIMX OMMCHIBATh M M3y4YaTh pa3HbIC SIBICHUS OKPYKAIOIIETO
MHUpa; 3HAHWE TMOHATUHHOrO ammapara o pasaeny «CTepeoMeTpus» MIKOJIBHOTO Kypca
TeOMETpPUH,

— q)OpMI/IpOBaHI/Ie YMCHHA BJIAACTb OCHOBHBIMU IMOHATHAMU O IMPOCTPAHCTBCHHBIX (bnrypax n ux
OCHOBHBIMH CBOWCTBAMH; 3HAHUE TEOPEeM, (POPMYIT 1 yMEHHUE UX IIPUMEHSTh; YMEHHSI JJOKa3bIBaTh
TEOPEMBI U HAXOJUTh HECTaHAaPTHBIC CIIOCOOBI pEIICHHS 3a/1a4;

— ¢opMupoBaHHE YMEHHs paclo3HaBaTh Ha YEepPTEkKax, MOJEISIX M B pealbHOM MHpPE
MHOTOTPAaHHHKH U TeJla BPAIlleHUs; KOHCTPYHPOBATh T€OMETPHUECKUE MOJICIIH;

— (dopmupoBaHre TOHMMAaHUS BO3MOXXHOCTH aKCHOMATHYECKOTO TOCTPOCHHS MAaTEeMaTHYCCKHX
TeopHii; GopMUpOBaHIE TOHUMAHHS POJIH aKCHOMATHKH TIPU MIPOBEICHUN PACCYKICHUH;

— q)OpMHpOBaHI/Ie YMCHHUA BJIAACTh METOAAMU JOKA3aTCIbCTB U AJITOPUTMOB PCHICHUA; YMCHHUA UX
NPUMEHSTh, TPOBOJUTH JOKa3aTEIbHBIC PACCYXKJICHUS B XOJIC PEIICHUS CTEPEOMETPHUYECKUX
3aj1a4 1 3a/1a4 C IPaKTUYECKUM COjiepkaHueM; (POPMUPOBAHUE MTPEIICTABICHHS O HEOOXOIUMOCTH
JI0Ka3aTejIbCTB NPU OOOCHOBAHWM MAaTEMATHYECKHX YTBEPXKJICHUH M POJIM aKCUOMATHKU B
NPOBE/ICHUU JICAYKTUBHBIX PACCYKICHUN;

— PasBUTHUC u COBCPUHICHCTBOBAHUC HHTCJUICKTYAJIbHBIX u TBOPYCCKUX CIIocoOHOCTEH
00y4aroImuxcsi, MO3HABATEIILHOW aKTUBHOCTH, HCCIICAOBATEILCKUX YMEHUH, KPUTUYHOCTH
MBIIICHHSI, THTEPECa K U3YUCHHIO T€OMETPUH;

— ¢opmupoBanue  (YHKIIMOHAILHOW  TI'PAMOTHOCTH, PEJICBAHTHOW  TCOMETPHUU:  YMEHUS
pacro3HaBaTh MPOSBICHHS TEOMETPUUECKUX TOHATUN, 0ObEKTOB M 3aKOHOMEPHOCTEH B peaibHBIX
JKU3HEHHBIX CUTYyallUSX W TPU HU3YYEHHH JPYrUX Y4YeOHBIX TMPEIMETOB, MPOSBICHUS
3aBUCHUMOCTEH W 3aKOHOMEPHOCTEH, MOJCIUPOBAHUS PEATBHBIX CHTYAIlMi, WCCIeIOBaHUS
MOCTPOCHHBIX MOJIETIEH, UHTEPIPETAINH MMOTYYCHHBIX PE3yIbTaTOB.

OcHoBHbIe cofepkaTenbHble TuHUU Kypca «['eomerpum» B 10—11 kmaccax: «MHOTOrpaHHUKIY,
«[IpsiMbIe U TITOCKOCTHU B IPOCTPAHCTBEY, «Tena BparieHus», «BeKTopbl 1 KOOPIUHATHI B IPOCTPAHCTBE)
«/IBmxeHuss B mpocTpaHCTBe» (Ha yriayblneHHOM ypoBHe). DPOpMUpOBaHUE JIOTMUECKUX YMEHUH
pacrmpezensercss He TOJIBKO MO COJIePKaTeNbHBIM JIMHUSAM, HO U 110 T0JIaM 00y4YeHUs Ha YPOBHE CPETHETO
o01ero oopa3oBaHusI.

OOmmee yncno 4acoB, pEeKOMEHIOBAHHBIX IS M3y4eHUs yueOHoro Kypca «[ eomeTrpus» Ha 0a30BOM
ypoBHe — 102 yaca: B 10 xiacce — 68 yacos (2 gaca B Henenmo), B 11 kiacce — 34 yaca (1 yac B Hezemo);
Ha yriy0jaeHHOM ypoBHe, — 204 yaca: B 10 xnacce — 102 yvaca (3 vaca B Hezemo), B 11 kiacce — 102
yaca (3 gaca B HEJIEINIO).

MJIAHUPYEMBIE ITIPEJIMETHBIE PE3YJIbTATHI OCBOEHUS PABOUYEM ITPOT'PAMMBI
KYPCA (I10 'OAAM OBYYEHMUA)

[TpenMeTHBIC pe3yabTaThl U3YUCHHUS TEOMETPHH Ha 0a30BOM YPOBHE OPUEHTHUPOBAHBI HA JJOCTHIKCHUE
YPOBHSI MaTEeMAaTHYECKON TIPpaMOTHOCTH, HEOOXOJAMMOTO IS YCIIENTHOTO PEIICHUs 33Ja4 B PealbHON
YKU3HU U CO3/IaHUE YCIOBHM TSl UX OOIIEKYIbTYPHOTO Pa3BUTHSI.

OcBoenue yueOHOTro Kypca «I'eomeTpusi» Ha 6a30BOM YPOBHE CPEIHET0 00IIIEro 00pa3oBaHus TOHKHO



o0ecrneunBaTh JOCTHKEHHE CIIETYIOIUX MPEAMETHBIX 00pa30BaTeNbHbIX Pe3yIbTaTOB:
10 knace
Ha 6azoBom ypoBHe

— OmnepupoBath NOHATUAMU: TOUKA, IPAMAasi, TNIOCKOCTb.

— IlpuMeHATh aKCMOMBI CTEPEOMETPHUU U CIEJCTBUS U3 HUX MIPHU PEUICHUU T€OMETPUUECKUX 3aa4.

— OnepupoBaTh NOHIATUSAMU: APATUIETLHOCTD U MEPIEHIUKYISIPHOCTD MPSIMBIX U IIOCKOCTEH.

— KrnaccudummpoBaTh B3aUMHOE PacIOIOKEHHUE IPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE.

— OmnepupoBarh MOHATUSAMU: IBYTPaHHBINA YTroJ, TpaHU ABYTPAHHOTO yria, peOpo JBYIpaHHOTO YyIia;
JIMHEMHBIN yroJ IBYTPAHHOIO yIia; rpajaycHas Mepa JIBYTPaHHOIO yria.

— OmnepupoBaTh MOHATUSMU: MHOTOTPAHHUK, BBIMYKIIBI U HEBBIIYKIIbI MHOTOTPAaHHUK, 3JEMEHTHI
MHOTOTpaHHUKA, MPAaBUIILHBIA MHOTOTPaHHHUK.

— Pacno3HaBaThb OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (MHpaMuia; MpU3Ma, PSMOYTOJIbHbBIN
napajuiesienumnesn, Kyo).

— KrnaccuduuupoBaTh MHOTOTpaHHHKH, BBIOMpas OCHOBAHHS JUIS KIACCH(UKAUU (BBIMYKIBIE U
HEBBINTYKJIbIE MHOTOTPAaHHUKH; TMPAaBWIbHBIE MHOTOIPAHHUKHU; MPSMbIE M HAKJIOHHBIC TPHU3MBI,
napasuieNenune/ibl).

— OmnepupoBaTh NOHATUSAMU: CEKYILAsl TNIOCKOCTh, CEYEHNE MHOTOIPAHHUKOB.

— OOBSACHATD TPUHIUIIBI IOCTPOCHUS CEYCHUH, UCTIOIB3YS METO/I CIIECIOB.

— CTpouTh ceuyeHNs] MHOTOIPAaHHUKOB METOJIOM CJIEJIOB, BBITIOJIHATH (BHIHOCHBIE) TIIOCKUE YEPTEIKHU U3
PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHHU3Y.

— Pemate 3amaun Ha HaXOXIACHHUE TEOMETPUUYECKHX BEJIMYHMH IO 00pa3laM MWIH alropuTMam,
MIPUMEHSSI U3BECTHBIC AHAIMTUYECKUE METOJIbI TIPH PEIICHUH CTaHJAAPTHBIX MAaTeMaTHYECKUX 3a]1a4
Ha BBIUMCIICHUE PACCTOSHUN MEXy JBYMs TOUKAMU, OT TOYKHU J0 MPSIMOM, OT TOYKH JI0 MJIOCKOCTH,
MEXy CKPEIIUBAIOITUMUCS MPSIMBIMHU.

— Pemate 3amaun Ha HaAXOXJACHHUE TEOMETPUUECKHX BEJIMYHMH IO 00pa3laM WIH alroOpuTMam,
MIPUMEHSSI U3BECTHBIC AaHATTMTUYECKUE METOJIBI TIPH PEIICHUH CTaH/IaPTHBIX MAaTEeMAaTHYECKUX 3374
Ha BBIYMCIICHHE YIJIOB MEXAY CKPEUIUMBAIOMIMMUCS MPSAMbI- MM, MEXAY MPSAMON U IJIOCKOCTHIO,
MEXy ITOCKOCTSIMU, JBYTPAHHBIX YTJIOB.

— Bpruncnsate 00b€MBI U TUIOMIAAM TIOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, MHpPaMHIa) C
MpUMEeHEeHHeM (OpPMYJ; BBIYHCISATH COOTHOIICHUS MEXIY IUIOIMIAIIMU MOBEPXHOCTEH, 00bEMaMu
MOA00HBIX MHOTOTPAaHHUKOB.

— OnepupoBaTh NOHATUAMH: CHMMETPHUS B POCTPAHCTBE; LIEHTP, OCh U IIIOCKOCTh CUMMETPHUU; LICHTP,
0Cb U INIOCKOCTh CHMMETPHH (PUTYpPHI.

— U3Bnekarp, mnpeoOpa3oBBIBAaTh W HHTEPIPETUPOBATH HWHOOPMAIIMIO O TPOCTPAHCTBEHHBIX
reOMEeTpUUYECKUX UTYpax, MPEACTaBICHHYIO Ha YePTEkKaxX U PUCYHKAX.

— IlpumMeHsTh reoMeTpuueckre (akThl A PEIICHUS CTEPEOMETPUYECKHX 3a/1ad, MPEearnoIaratonmx
HECKOJIBKO IIIaroB PEeIIeHUs, €CIIH YCIOBHS IPUMEHEHUS 3aJIaHbl B IBHOU (hopme.

— IlpuMeHaTh npocTeline NPOorpaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU
pEeLIeHUU CTEPEOMETPUUYECKUX 3a]1aY.

— IlpuBoauTh TpUMEPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEH B TMPHUPOJIE U JKU3HHU, PACIO3HABAThH
MPOSIBJICHUE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

— IlpuMeHATh MoNy4YeHHbIE 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh PEaJbHbIE CUTYAllUU U MIPUMEHSTH
W3YYCHHBIE TIOHSATHUS B IPOIIECCe MOMCKA PEIICHUS MaTeMaTHUeCKu C(hOpMYITUPOBAHHON TTPOOIIEMBI,
MOJIETIMPOBATh peajbHbIe CUTYallMd Ha A3bIKE T€OMETPHH, UCCIENOBaTh IMOCTPOEHHBIE MOJIEIH C
MCIOJIb30BaHUEM T€OMETPUUYECKUX TTOHATHI U TeopeM, arrmnapara aiareopsl; pemarh NpakTUYECKue



3aJlauM, CBA3aHHbIE C HAX0XK/IEHUEM T€OMETPUIECKUX BEJTMUNH.
Ha yray0jeHHom ypoBHe

— CB000HO OTIepUPOBATH OCHOBHBIMU MOHSATHAMH CTEPEOMETPUH TIPU PEIICHUH 33]1a4 U POBEICHUN
MaTEMaTHYECKUX PACCYKICHHI.

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

— KnaccubunupoBate B3auMHOE pAacHoOiOXKEHHE TMPSMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
MIPOCTPAHCTBE; MPSAMBIX H IJIOCKOCTEN B IPOCTPAHCTBE.

— CB000JHO OMepUpPOBATH MOHITUSIMHU, CBI3aHHBIMU C YTJIaMHU B IIPOCTPAHCTBE: MEKIY MPSMBIMU B
MIPOCTPAHCTBE; MEXITY IPSIMOK U TIOCKOCTHIO.

— CB0060HO ONIEpUPOBATH MOHATUSIMU, CBSI3AHHBIMU C MHOTOTPaHHUKAMH.

— CB000JHO pacro3HaBaTh OCHOBHBIC BHJIbI MHOTOIPaHHUKOB (TIpU3Ma, TUPAMUIA, IPSIMOYTOIBHBIN
napajuiesienume, Kyo).

— KrnaccuduuupoBaTh MHOrOrpaHHUKH, BBIOMPAst OCHOBAHUS ISl KIIACCU(PUKAIIH.

— CB000HO OTIEpUPOBATH MOHATUSIMU, CBSI3AHHBIMU C CEYCHHEM MHOTOTPAaHHUKOB IIOCKOCTBIO.

— BBINONHATH MapaiienbHoe, HEeHTPATbHOE U OPTOTOHAIBHOE MPOSKTUPOBAHUE (PUTYP HA IMIIOCKOCTD;
BBITIOJIHATH U300pakeHus (PUryp Ha MIOCKOCTH.

— CTpouTh ceueHUs: MHOTOI'PAHHUKOB PAa3JIMYHBIMA METOJIAMH, BBITIOJIHATH (BBIHOCHBIE) IJIOCKHE
YepTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJI CBEPXY, COOKY, CHH3Y.

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

— CB00OJHO OIEepUpPOBaTH MOHSATUSMHU: CUMMETPHS B IPOCTPAHCTBE; IIEHTP, OCh U IUIOCKOCTb
CUMMETPHH; IIEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.

— CB00OOMHO ONEpUPOBATh TMOHSATHSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U KOOpJAWHATaM B
MIPOCTPAHCTBE.

— BBIMONAHATH TEHCTBUS HAJl BEKTOPAMHU.

— Pemate 3aaun Ha T0KA3aTENbCTBO MAaTEMAaTUYECKUX OTHOLICHHH W HaXOXKJIEHHUE T€OMETPUUECKUX
BEJIMYHH, TIPUMEHSS U3BECTHBIC METOJIBI MPH PEIICHHH MaTEMAaTHUSCKUX 3a/1a4 IOBBIIICHHOTO H
BBICOKOTO YPOBHSI CJI0O)KHOCTH.

— IlpuMeHsTH pocTeIIie IPOrpaMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI TIPU
pEIIeHNN CTEPEOMETPUIECKIX 3a/1ad.

— H3Bnekath, mpeoOpa3oBbIBaTh M HUHTEPIPETUPOBATh HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
TCOMETPHUYECKUX PUTYpax, MPEACTABICHHYIO Ha YePTEKaX U PUCYHKAX.

— IlpuMeHsATH MONy4YEeHHbIE 3HAHUS Ha MPAKTUKE: CPABHUBATH U aHAJTM3UPOBATH pEalbHbIE CUTYAIUH,
MIPUMEHSITh H3YUCHHBIE TIOHATHS B TIPOIECCE MOMCKA PEIICHHS] MAaTEMaTHICCKH CPOPMYTUPOBAHHOM
MPOOJIEMBI, MOJICIIMPOBATh PEAbHBIC CUTYAIlUU Ha SI3bIKE TEOMETPHH, UCCIICIOBATh MOCTPOSCHHBIC
MOJICTTM C HCIOJIb30BAaHUEM T'€OMETPHUYSCKUX TOHATHA W TEOpeM, ammapara ajareOpbl; peliarh
MIPAKTUYECKHE 3a/1a49H, CBSI3aHHBIC C HAXO0XKJICHUEM IeOMETPUICCKIX BEITHUYNH.

— Hmetp mpenctaBieHHss 00 OCHOBHBIX JTamax pa3BUTUS TEOMETPUM KakK COCTaBHOM YacTH
(dbyHIaMeHTa pa3BUTHSI TEXHOJOTHH.

11 kmace
0a30BbIii yPOBEHb:

OIICpHUPOBATH TMOHATHAMHU: HUIMHAPHUYCCKAd I1OBEPXHOCTD, 06pa3y101m/1e HI/IJII/IHJIPH'—IGCKOﬁ
MOBEPXHOCTH, LIMJIUHP, KOHUYECKasi IOBEPXHOCTh, 00pa3yrolire KOHUUYEeCKOH MOBEPXHOCTH, KOHYC,
chepudeckas MOBEPXHOCTD;



pacrno3HaBaTth Teja BpameHus (UIHHAp, KOHYC, cdepa u map);

OOBSCHATH CIOCOOBI TTOTYUYEHUS TEJ BPAIICHHUS;

KJIaccu(UIUPOBATh B3aMMHOE PaCIIOIOKEeHUE c(ephl U TUIOCKOCTH;

OTIePUPOBATH IOHATHUSMU: [IIAPOBOM CErMEHT, OCHOBAaHUE CETMEHTA, BHICOTA CETMEHTA, IIapOBOM
CJIOH, OCHOBAHHE IIAPOBOTO CJIOSI, BEICOTA IIIAPOBOTO CJIOs, IIIAPOBON CEKTOP;

BBIYHCIIATH OOBEMBI W TUIOIIATU IMOBEPXHOCTEW TEN BpAIICHHS, TC€OMETPUUYECKUX TEl C
MpPUMEHEHHEM (POPMYIL;

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

BBIYHUCIISATH COOTHOIICHHUSI MK IUIOMIAIMK TOBEPXHOCTEH 1 00beMaMu TIOJJOOHBIX TEI,

n300pakaTh H3y4aeMblie PUTyPBI OT PYKH U C IPUMEHEHHEM IPOCTHIX YePTEKHBIX HHCTPYMEHTOB;

BBINOJIHATH (BBIHOCHBIC) TUIOCKUE YEPTEKH M3 PUCYHKOB IPOCTHIX 00BEMHBIX (PUTYp: BU CBEPXY,
cOOKY, CHH3Y, CTPOUTh CEUCHUS TEJ BPAICHUS,

W3BJICKATh, HMHTEPIPETUPOBATE M TPe0Opa30OBBIBATH HWHGPOPMAIUIO O MPOCTPAHCTBEHHBIX
reOMETPHUCCKUX (DUTYpax, MPEICTABICHHYIO Ha YePTEeKaX U PUCYHKAX;

OIEPUPOBATH TIOHSATHEM BEKTOP B IIPOCTPAHCTBE;

BBINOJIHATh JICHCTBUSL CJIOXKCHUS BEKTOPOB, BBIUUTAHUS BEKTOPOB M YMHOXXCHHS BEKTOpa Ha
YUCJI0, O0OBICHATH, KAKUMU CBOMCTBAMM OHM 00JIaal0T;

MPUMEHSTH TIPABHIIO MAPALICIICITUTIC/IA;

OIIEPUPOBAThH MOHATUSIMH: JIEKAPTOBBI KOOPJIUHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJ MEXKIY BEKTOpaMH, CKaSIPHOE MPOU3BEICHUC
BEKTOPOB, KOJUTMHEAPHBIC U KOMITJIAHAPHBIC BEKTOPHI;

HaXOJUTh CyMMY BEKTOPOB M TPOU3BEICHUE BEKTOpa HA YHUCIIO, YTOJI MEXIY BEKTOpaMH,
CKaJsIpHOE MPOU3BEJCHIE, PACKIAIbIBATh BEKTOP MO ABYM HEKOJUTHHEAPHBIM BEKTOPaM;

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

MPUMEHSITh TeOMETpHUECKre (aKThI JUIsl PEIICHUs CTEPEOMETPUYCCKHUX 3ajad, MPEroiararonux
HECKOJIBKO IIaroB PEIIeHUSs, €CTU YCIOBUS TPUMECHECHHS 3aJIaHbI B SIBHOU (hopMe;

pemaTh NPOCTEHINNEe TeOMETPUICCKIE 3a/1a9H Ha IIPUMEHEHUE BEKTOPHOKOOPIMHATHOTO METO/Ia;

pemiate 3aJayd  Ha  JIOKAa3aTENbCTBO MaTeMAaTHMYECKUX OTHOIICHMH U  HaXOXICHHE
TCOMETPHUYECKUX BEJIIMYUH TI0 00pasliaM WM ajJrOpUTMaM, NMPHUMEHSS W3BECTHBIC METOIBI IPH
pElIeHN CTaHIaPTHBIX MaTeMaTHUECKHX 3a7ay;

MIPUMEHSTh MPOCTEHIINE MPOrPaMMHBIE CPEJCTBA U ANEKTPOHHOKOMMYHHUKAIMOHHBIE CHCTEMBI
MIPH PEIICHUN CTEPEOMETPUIECKIX 33/1aY;

MPUBOUTH MPUMEPHI MATEMATHUECKUX 3aKOHOMEPHOCTEH B IPUPOJIC U KU3HH,

pacro3HaBaTh MPOSIBIICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE;

MIPUMEHSITH MTOJTYYeHHBIC 3HAHUS Ha MTPAKTUKE: aHATM3UPOBATh PealTbHBIC CUTYallnH U MPUMEHSITH
W3YYCHHBIC MIOHATHUS B TIPOIIECCE MTOMCKA PEIICHHS MaTeMaTHIeCKH c(hOpMYITHPOBAHHON MTPOOIIEMEI,
MOJICTTUPOBATh peajbHbIC CUTYAIlMU Ha S3BIKE T€OMETPHH, WCCIICIOBATh IMMOCTPOSHHBIC MOJIEIH C
WCIOJIb30BAaHUEM T€OMETPHUYECKUX TOHATUH M TeopeM, ammapara aireOpbl, pemarh MPaKTHIeCKe
3a/la4d, CBSA3aHHbBIE C HAXOXKJICHHEM F€OMETPHUECKHUX BETHYHH.

IIpodpnibHbIN yPOBEHB:

CBOOO/IHO ONEpUPOBaTh MOHATHSIMH, CBS3aHHBIMH C IWIMHJIPUYECKOW, KOHMYECKOM H
chepryecKoil MOBEPXHOCTIMH, OOBACHATH CIIOCOOBI TIOTYUYEHHUS;

OINIEpPUPOBATH MOHATHSIMH, CBSI3aHHBIMU C T€JIaMU BPALLCHUS: LUIMHAPOM, KOHYCOM, cepoil n
1apom;



pacro3HaBaTh Tejla BpalieHus ([MIMHIP, KOHYC, cdepa U map) U 0OBICHATh CIIOCOOBI MOTyYCHUS
TeJ BpalleHHUS,;

KJIacCCU(UIIUPOBATH B3aUMHOE PACIIONOkKeHHe c(hephl U TIOCKOCTH;

BBIUMCIISTH BETUYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TeJl BPAILEHHUS, 00bEMBI
U IUIOIA U TIOBEPXHOCTEW MHOTOTPAaHHUKOB U TEJl BPALLIEHUsI, TEOMETPUUECKUX TEJ C IPUMEHEHUEM
opmy;

CBOOOJHO ONEpPUPOBATh MOHATUSMH, CBA3aHHBIMA C KOMOMHAIMAMHU TeNl BpalleHUS U
MHOTOTPaHHUKOB: MHOTOIPAaHHUK, BIHCAaHHBIA B cdepy U ONUCaHHBIM OKoJO cdeprl, chepa,
BIIMCAaHHAsi B MHOTOTPAaHHUK WJIU TEJIO BPAICHMUS,

BBIYUCIISATH COOTHOIICHHUS MK TUIOIIAIIMU IOBEPXHOCTEH U 00beMaMHu
MOTOOHBIX TEJI,;

n300pakaTh M3ydaemble (UTYpHI, BBHIIOIHATH (BBIHOCHBIC) MJIOCKHUE YEPTEXKH U3 PUCYHKOB
MIPOCTBIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEYCHHsI TEJl BpaLCHHUS;

W3BIICKaTh, MHTEPIPETHPOBATh M TNPEOOPa3OBBIBATH HMH(POPMALMIO O MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTeKaxX U pUCYHKaX;

CBOOOIHO ONEPUPOBATH MOHATHEM BEKTOP B POCTPAHCTBE;

BBITOJIHATH ONIEPALMU HaJl BEKTOPaMHU;

3aJ1aBaTh IJIOCKOCTh YPABHEHUEM B IEKapTOBOM cHCTEME KOOPIUHAT;

pelarb reoMeTpUYECKUE 3a/ayd Ha BBIUMCICHHE YIJIOB MEXAY HPSIMBIMU U IJIOCKOCTSAMHU,
BBIUMCIICHHE PACCTOSHUI OT TOYKH JO IUJIOCKOCTH, B IIEJIOM, Ha MPUMEHEHHE BEKTOPHO-
KOOPJIUHATHOT'O METO/Ia TIPU PEIICHUH;

CcBOOO/IHO ONEPUPOBATH MOHATHAMHE, CBA3aHHBIMU C IBH>KEHHUEM B IPOCTPAHCTBE, 3HATH CBOICTBA
JIBYDKCHUH;

BBINIOJIHATh M300pa’k€HUsI MHOTOTPAHHUKOM M Tl BpallleHHWs IpHU NapauleIbHOM MEpeHoce,
LEHTPAJIbHOW CUMMETPHUH, 3€pKaTbHON CUMMETPUH, TIPH TOBOPOTE BOKPYT NMPSAMOM, MpeoOpa3zoBaHUs
oI00us;

CTPOUTH CEUYEHHs] MHOTOTPAaHHUKOB W TeNl BpAIEHUS: CEUeHHUS LUIUHApa (MapajuieNbHO U
NEPIEHAUKYJIIPHO OCH), CEYeHHs KOHyca (MapajulebHOE€ OCHOBAaHMIO U TPOXOJsIlee uepes
BEpILHHY), CEUCHHUS I1apa;

UCIIOJIb30BAaTh  METOJBl IIOCTPOCHMSI CEUEHMM: METOJA  CJIEN0B, METOJ BHYTPEHHEIO
MIPOEKTUPOBAHMSI, METOJT IEPEHOCA CEKYIIEH MI0CKOCTH;

JTOKa3bIBaTh FT€OMETPUUECKHUE YTBEPIKICHHUS;

MPUMEHSTh FeOMeTpHUecKHe (PaKkThl AJisl PELIEHUs] CTEPEOMETPUUECKUX 3aay, IPEIoaraomunx
HECKOJIbKO IIaroB PeLIeHHs, €I YCIOBUS TPUMEHEHHUS 3aJJaHbl B IBHON M HEIBHOU (opMme;

pemath 3aJayd  Ha  JOKa3aTelIbCTBO MAaTeMAaTUYECKUX OTHOIIEHWH U  HaxOXACHHE
F€OMETPUUYECKHUX BEJIUYUH;

MIPUMEHATH MPOrPAMMHBIE CPEACTBA U AIIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU
CTEepEOMETPUYECKHX 33]1aY;

MPUMEHATHh NOJIyYCHHbIE 3HAHUS HaA MPAKTHKE: CpPAaBHMBATh, AaHAJIU3UPOBATh U OLIEHUBATh
peayibHble CUTYalluu, MPUMEHSTh H3y4eHHBbIE MOHATHUS, TEOPEMBbl, CBOWCTBAa B IpOIECCe MOMCKa
pelieHrs MaTeMaTHuecku c(hOpMyIUPOBAaHHON MPOOJIEeMbl, MOJIETUPOBATh peajlbHble CUTYallud Ha
SI3bIKE TEOMETpPUH, MCCIEN0BaTh IOCTPOCHHBIE MOJEIHU C HCIOJIb30BAHUEM T'€OMETPHUUYECKHX
MOHATHM U TEOpeM, amnmnapara ajareOpsbl, pelaTh NpakTUYeCKUe 3aaul, CBSI3aHHbIE C HAXOXKICHUEM
reOMETPUUYECKUX BEJIUYUH;

UMETh TPEACTaBICHUS 00 OCHOBHBIX JTamax pa3BUTHS TEOMETPUM KaK COCTAaBHOW dYacTu
(dbyHIIaMeHTa pa3BUTHSI TEXHOJIOTHH.



COAEPKAHUE YYEBHOI'O KYPCA (I10 'TOAAM OBYYEHMUA)
10 knace
IIpsiMble ¥ MVIOCKOCTH B MIPOCTPAHCTBE

OcHOBHBIE TOHATHS CTEpPEOMETpUU. Touka, mpsiMas, MIOCKOCTh, MpocTpaHcTBo. [loHsTHE 00
AKCMOMAaTUYECKOM ITOCTPOCHUHU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHUHU U CIIEACTBUS U3 HUX.
B3aumHOe pacnosiokeHne TpsAMBIX B [POCTPAHCTBE:  IEPECEKAOLIMECS, IapajulebHbIE U
cKpenuBaromuecs npsamele. [lapainenbHOCTh NPSMBIX M IVIOCKOCTEW B MPOCTPAHCTBE: MapajlieIbHbIE
IpsIMbIE B IPOCTPAHCTBE; NApAUICIBHOCTh TPEX MNPSMBIX; MAPaUICIIBHOCTh MHPSIMOM M IUIOCKOCTH.
Illapannenvnoe u yeumpanvHoe npoekmuposanue, usoopasxcenue ¢ueyp. OcHosHble c6olicmea
napanienbHo20 npoekmuposanus. HMzobpaosicenue ueyp 6 napaiienbHou npoem;uu.l Vel ¢
COHAIIPABIICHHBIMU CTOPOHAMM; YTOJI MEXKY NMPSIMBbIMU B IPOCTpaHCTBE. [lapaielbHOCTh MIOCKOCTEM:
NapajulesibHbIE IUIOCKOCTH; CBOMCTBA IapajulesbHBIX IUIOCKOCTEW. IIpocreiimme mpocTpaHCTBEHHBIE
(GUrypsl Ha MJIOCKOCTU: TETPadap, KyO, MapajuieienuIie]; IoCTPOSHHE CeUeHUH.

[lepneHuKyISIPHOCTh MPSIMOM M TJIOCKOCTH: TEPHEHAMKYISAPHBIE TMPSIMbIE B MPOCTPAHCTBE,
NpsIMbIE MapajuIeNibHbIE U MEPIEHIUKYISPHBIE K IIOCKOCTH, MPU3HAK MEPIEHANKYISIPHOCTH IPSIMOUA U
IJIOCKOCTH, T€OpeMa O NPSIMOM MEPIEeHIUKYISIPHOU IIIOCKOCTH. YTJbl B MPOCTPAHCTBE: YIOJ MEXKIY
OpsIMOM M IUIOCKOCTBIO; JIBYITPAHHBIA YTOJ, JUHEWHBIA Yrojl ABYTpaHHOro yria. OpmozonanbHoe
npoexkmupoganue. llepneHaANKyIsIp U HAKIOHHbBIE: PACCTOSHHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE OT
MPSIMOM JIO TJIOCKOCTH, MPOSKIHS (PUTYPBI Ha TUIOCKOCTh. [IepneHIuKyYISIPHOCTD TIIOCKOCTEH: MPU3HAK
MEPIECHANKYJISIPHOCTH ABYX IUIOCKOCTEN. TeopemMa 0 TpEX NepreH uKysapax.

YVenvl 6 npocmpancmee: yeon medxncoy npsamou u nioCKoCmouio, 08Y2paHHbIl Y20, JUHEUHbIN Y20Il
08yepannozo yena. Tpéxepannviil u mHocoepanHvle yeavl. C80UCmea nioCKUX Y2108 MHO202PAHHO20 Y2id.
Ceoticmea nIOCKUX U 08VZPAHHBIX Y208 MPEXepanHo2o yend. Teopemvl KOCUHYCO8 U CUHYCO8 OISl
MpExXepanno2o yena.

MHororpaHHuKHu

[loHsiTHE MHOTrOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPDAaHHMKA, BBINYKJIbIE U HEBBITYKJIbIE
MHOTOTPAaHHUKHU; pa3BEPTKA MHOTOTPAHHUKA. Buovl MHO202paHHUKO8, pA36EPMKA MHO20SPAHHUKA
[Ipusma: n-yronpHas mpu3Ma; TpaHd U OCHOBAHHS MPHU3MBI; TIpsiMasi M HAKJIOHHAs MIPU3MBI; OOKOBas U
MOJIHAsA MOBEPXHOCTh Npu3Mbl. [lapannenenunen, npsMOYroibHBIA MapaJlIEIENUIe] U €ro CBOWCTBA
Kpamuaiiwue nymu na nogepxnocmu muocoepannuxa. Teopema Diinepa. [Ipocmpancmeennas meopema
THughazopa. Tlupamuna: n-yrojapHas NMUpamuia, TPaHU UM OCHOBAaHWE MHUpPAMUIbI; OOKOBas U MONHAsS
MOBEPXHOCTh NUPAMUbl; MpPaBWIbHAs M YCEUEHHAs] NMUpaMUJA. DJIEMEHTbl NPU3Mbl U HUPAMUJBL.
[IpaBunbHbIE MHOTOTPaHHUKH: TOHSATHUE TMPABWIBHOIO MHOTOIPAaHHMKA; MpaBWIbHAs MpU3Ma U
IpaBUJIbHAs TUPAMUA; TMpaBUIbHAS TpPEyroibHas THUPaMHUIAa U MPaBWIBHBIA TeTpadap; Kyo.
[IpencraBnenue o MPaBIIBHBIX MHOTOTPAHHUKAX: OKTAdIP, NOACKadAp U uKocadap. CedeHus mpu3Mbl U
MTUPAMHU/IBI.

CummMeTpusi B MPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, TPMOM, MITOCKOCTH. DJIEMEHTHI
CUMMETPHUU B MUpaMUJaX, Mapaielenuneaax, npaBUuibHbIX MHOTOTPaHHUKAX.

Brruucnenue »1eMEHTOB MHOTOTPAHHHMKOB: p&Opa, nuaroHanu, yriael. [lnomans OGoxoBoOit
MOBEPXHOCTH W TOJHOW MOBEPXHOCTH MPSMOM MPHU3MBI, TUIOIIAIs, OCHOBAHHM, Teopema O OOKOBOM
MOBEPXHOCTH MPsAMOM mpu3Mbl. Ilnomans OOKOBOW MOBEPXHOCTH M TIOBEPXHOCTH MPaBUIBHON
NUPaMUJIBI, TeopeMa O Iuiomaau yceu€HHoi mupamuibl. [loHsTHe 00 00béMe. OOBEM MHUpPaMUIBI,
MIPU3MBI.

[Tono6ubIie Tena B mpocTpancTBe. COOTHOLIEHUS MEXAY IJIOMIAASIMHA TOBEpXHOCTEH, 00BEMaMu

1 KypcHuBOM Bbl/ie/IeHb] 371eMEHTbI COJlepKaHHUs, U3ydyaeMble Ha yT1y6JIeHHOM YPOBHe



IMOAOOHBIX TEI.
Bexmopwt u koopounamwi ¢ npocmpancmee

Ilonamus: eekmop 6 npocmpancmee, HY1e8ou 6eKmop, OIUHA HEHYIe8020 8eKmopa, 6eKmopbl
KOJLIUHeapHvle, COHanpasieHHble U NPOMUEONON0ICHO HANPAasieHHble 6eKmopbl. Pasencmeo 6ekmopos.
Heticmeus c gekmopamu. crodxicenue u Gbluumanue eKmopos, CyMma HeCKOIbKUX 6eKMOPO8; YMHONCEHUE
eexmopa Ha uucio. Ceovicmea cnodxceHusi eekmopos. Ceoucmea YMHONMCEHUS 6eKMOpd HA YUCTO.
llonamue komnaanapuvie 6ekmopwl. Illpusnak Komnaianapwocmu mpéx eexkmopos. Ilpasuno
napannenenuneda. Teopema o0 paznodcenuu 6eKmMopa Nno MpEeM HEeKOMNIAHAPHLIM BEKMOPAM.
Ipamoyzonvnas cucmema Koopounam 6 npocmpancmee. Koopounamwvl eexmopa. Cefazb meoucoy
KOOpOUHamamu 86eKmopa u Koopounamamu modex. Yzon mexcoy eekmopamu. CkanapHoe npousseoenue
8EKMOpO8.

11 xknace
Tesa BpameHust

[unmuuapudeckass  TOBEPXHOCTh,  OOpasyroIiue  IHIMHIPUYECKOH  TIOBEPXHOCTH,  OCh
WIMHAPUYECKOW ToBepXHOCTH. Llmnmmuap: ocHoBaHMS W OOKOBas MOBEPXHOCTh, 0Opa3yromas U OcCh,
TUIOIAAbh OOKOBOM M TIOJTHOM MOBEPXHOCTH.

Konunyeckas moBepXxHOCTb, 00pa3yroline KOHU4ECKON TOBEPXHOCTH, OCh U BEPILIMHA KOHUYECKON
noBepxHocTu. KoHyc: ocHOBaHMe W BepilMHA, o0pa3yromas M OCbh, IUIOMIAAh OOKOBOW U TOJHOMN
MOBEPXHOCTHU. Y CEYECHHBINH KOHYC: 00pa3yrolline U BbICOTa, OCHOBAHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: UeHTp, paaudyc, IUaMeTp, IUIOMAAsL TOBEPXHOCTH cdeprl. Bizaummuoe
pacnionoxeHue chepbl U INIOCKOCTH, KacaTellbHas MIIOCKOCTh K cdepe, miomanb chepsl. M3o0paxeHue
TeJ BpalleHUsl Ha IUIOCKOCTH. Pa3BepTka LuanMHApa U KOHyca.

KomOuHanmu Ten BpalieHus W MHOTOTPAHHUKOB. [Ipusma, enucamHas 8 yuiumop, ONUCAHHASA
oxono yununopa. Ilepeceuenue cghepvl u wapa c niockocmoio. Kacanue wapa u cgpepol niockocmoio.
MHororpaHHuK, ONMCaHHBINA 0KOJIO cpeprl, chepa, BIMCaHHAs B MHOTOTPAHHUK, UJIH TEJIO BpPAIlIEHHUS.

[Tonstue 06 o0beme. OcHOBHBIE CBOMCTBa 00BeMOB Tenl. Teopema 00 00beMe MPAMOYTOIBHOIO
napasuieNienunena u ciaencTsus u3 Hee. OobeM nunuHApa, kounyca. Odvem npamou u HaKIOHHOU NPU3MbL,
nupamuosl. O0BEM 11apa u waposoeo cezcmenma, TIIOMAAb chepsbl.

IInowaow nosepxnocmu yununopa, Kowyca, niowaosb cgepol u ee yacmet. [lonoOHbIe Tena B
npoctpaHcTBe. COOTHOIIEHUS MEXAy IUIOUIAJIMU TOBEPXHOCTeH, OO0beMaMU MOAOOHBIX Tell.
Ilpeobpazosanue nooobus, comomemus. Pewenue 3a0au Ha nioCKOCMU €  UCNOTL30BAHUEM
cmepeomMempuieckux Memooos.

Ceuenust nuiMHIpa (MapasielbHO U MEPHIEHAUKYISIPHO OCH), CEYEHUs KOHyca (MapajulesbHOe
OCHOBaHUIO U MPOXOJAIIEE Yepe3 BEpPUIMHY), CEUCHMsSI LIapa. Memoobl NOCMPOEHUs. Ce4eHUli. Memoo
c1ed08, Memoo GHYmMpeHHe20 NPOEeKMUPOBAHUsl, MEMOO NEPEeHOCA CeKywell NI0CKOCMU.

BexkTOopbl M KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha miockoctd M B npoctpaHcTBe. CIIOKEHHE M BBIUMTAHME BEKTOPOB. Y MHOMKEHUE
BEKTOpa Ha uMcio. Pa3jnokeHHe BeKTOpa IO TpeM HEKOMIUIaHapHbIM BekTopaM. [IpaBuio
napajuienenunena. PemieHue 3agad, CBSI3aHHBIX C NPUMEHEHHEM IpaBWJI JEHCTBHI C BEKTOpaMHU.
[IpssMoyronbHas cucrema KoopAuHAT B npoctpaHcTBe. Koopannats! Bekropa. [Ipocteitmme 3amaun B
KOOpAMHATax. YToi Mex1y Bekropamu. CkansipHOe Mpou3BeeHHE BEKTOPOB. Brruncienue yrioB Mexay
OPSIMBIMU U TIOCKOCTSMU. KOOpAMHATHO-BEKTOPHBIM METO/I TPU PEIIEHUU T€OMETPUYECKUX 3a/1ad.
Jeusicenusn 6 npocmpancmee

Jsuoicenus npocmpancmea. Omoobpadxicenus. /[eudicenus u pasencmeo gueyp. Obwue ceoticmea
osudicenuti. Buowl O0sudicenuil: napannenvbHulil NepeHoc, YEHMpPAIbHAas CUMMEMmpUs, 3epKalbHas
cummempusi, nogopom 8oxpye npsamotl. llpeoopazosanus noooous. Ilpsamas u cghepa Diinepa.



TEMATHYECKOE IIVIAHUPOBAHUE YYEBHOI'O KYPCA (IIO TOJJAM OBYYEHHUS)
10 kaacce

Ba3oBeiii ypoBeHb (68 uacos)

VYray6nennsiii ypoenb (102 yaca)

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

OcHOBHOE COACpIKaHUC

(OCHOBHBIE BUBI IEATEILHOCTH
yaaImxcs

HasBanue pasnena
(Temsl) Kypca,
(KOJIMYECTBO YaCOB)

OcHOBHOE COACPIKaHUEC

(OCHOBHBIE BUJIBI
NEeSITETbHOCTH yYaluXCsl

Bgenenue B
crepeomerpuro (10

1)

OCHOBHEBIE TTOHSATHSA
CTEPEOMETPHHU: TOUKA, IIpsMas,
[UIOCKOCTb, IIPOCTPAHCTBO.
[IpaBuna n300paxeHus Ha
PUCYHKaX: H300paskeHUs
[JIOCKOCTEN, NIapajlIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka.

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

3HAKOMCTBO C MHOTOTpaHHHKaMU,
n300pakeHre MHOTOTPAHHUKOB Ha
PUCYHKaX, Ha MPOEKIIMOHHBIX
uyepTekax. HadanbHbie cBefieHUs O
KyOe 1 nupamuje, uxX pa3BEPTKU U
moxenu. CeueHusa
MHOTOTPAaHHUKOB.

[ToHsiTHE 00 aKCHOMAaTHYECKOM
[OCTPOCHUU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUH U
CJICZICTBUS U3 HUX

AKTyan3upoBath (GaKkThl 1 METOBI
[UTAHA- METPUH, PeJIEBAaHTHBIE TEME.
[lomy4gaTs IpeCTaBIEHUS O
MPOCTPaHCTBEH- HBIX (PUTypax,
pa30upaTh MpocTeiIre mpaBuia
n300paXeHus THX QUryp.
M300paxaTh NpSIMYO B TNIOCKOCTb
Ha pHCYHKE.

Pacro3HaBaTh MHOTOTPaHHUKH,
MUpaMuy, KyO, Ha3bIBaTh HX
DIIEMEHTBI

Jlenath pUCYHOK Ky0a, MTUPaMHIBI,
HaXOJUTh OIINOKN B HEBEPHBIX
N300pPKCHHUSX.

3HAKOMHUTBLCS C CEUCHUSIMH, C
METOJIOM CJICJIOB; UCTIOIH30BATh JIJISI
[MOCTPOCHUS CEYSHHSI METOJ CIIEIIOB,
KpaTKO 3aIlUCHIBATh IIarH
MOCTPOCHUS CEUCHUSI.
Pacrio3naBaTh BUJ ce€UeHUS U
OTHOIIICHUH, B KOTOPBIX CEUCHHE
nenut pedpa KyOa, HaXOAUTh
[UIOINA/b CCYCHUSL.

Vcnionp30BaTh mmoj1o0une mpu
peleHUH 32]1a4 Ha TIOCTPOCHHUE
CEYCHUI.

3HAaKOMHTHCS C aKCHOMATHUECKUM
MOCTPOCHUEM CTEPEOMETPHUH, C
AKCHOMaMU CTEPEOMETPUH U
CJICJICTBUSIMH U3 HUX.

I/IJ'IJ'IIOCTpI/IpOBaTL aKCHOMbI

Beenenue
B cTepeoMeTpuio (23

)

OCHOBHBIE IPOCTPAHCTBEHHbIE
(hurypHIL.

TToHSTHS CTEpEOMETPUH:
TOYKa, IPSIMasi, INIOCKOCTb,
npocTpancTBO. OCHOBHBIE
NpaBuia H300paKeHHS Ha
[PUCYHKE ILIOCKOCTH,
[apaJuICIbHBIX ITPAMBIX
(OTpE3KOB), CEpEeIUHBI OTPE3KA.
[TonsTus: nepecekaromuecs
[UIOCKOCTH, TIePECceKatoIrecs
[psaMas U I0CKOCTb,
MOTYTIPOCTPAHCTBO.
MHOrorpaHHUKH,
N300paXeHUE MPOCTEHIIINX
[IPOCTPAHCTBEHHBIX (QHUTYD,
HECYIIECTBYIOIINX OOBEKTOB.
AKCHOMBI CTEPEOMETPUH U
[IepBbIC CIICACTBUS U3 HUX.
CriocoObI 3a/[aHus IPSIMBIX U
[UIOCKOCTEH B IIPOCTPAHCTBE.
0O603HaUEHNS IPSMBIX U
[LJIOCKOCTEH.

Ceuenus. M3o0paxenue
CEYEeHUI MUpaMHuIbL, KyOa u
[PU3MBI, KOTOPBIE IIPOXOIAT
yepe3 ux péopa. MzobpaxeHue
fepecedeHus OIydeHHbBIX
rockoctel. Packpammsanue
[MOCTPOCHHBIX CEUCHUH

[PA3HBIMU LIBETAMU. MCTOI[

OmnpeaessaTs NI0CKOCTh KaK
(hurypy, B KOTOpOii
BBITIOJIHSETCS IIAHUMETPHS.
[enats npocreifiine
JIOTMYECKHE BBIBOIBI U3
AKCHOMAaTHKH TIOCKOCTH.
IIpuBOAUTH IPUMEPHI
[pEaNbHBIX O0BEKTOB,
ycan3auuel KOTOPBIX
SIBJISTEOTCSI @KCHOMBI
TEOMETPHH.

M3yuaTh, NPUMEHSTH
MPUHLIUIIBI TTOCTPOSHUS
CEUCHUH.

Mcnons3o0BaTh UIs
[OCTPOCHUS CEUECHUI METOA
CJIEZIOB, METOJ] BHYTPEHHETO
[IPOEKTUPOBAHUS, METO/
nepeHoca CeKyIen
[IOCKOCTH.

Pemrate crepeomeTpuueckue
3aJa4uu: Ha ONpeJieNieHue
BUJa CEYCHUS U
HAXO0)K/IEHUE €0 TUTOIIA/IH.
AKTyann3upoBath (HakThl U
METOIbI TUTAHIMETPHH,
[pEIEBAaHTHBIE TEME,
MIPOBOANTD AHATIOTHH.
Mcnons30BaTh Mpu
[pEIIeHNN 3a/1a4 CIEIYIOLIHe

MIAaHUMCTPUUYCCKUC (baKTLI




pHUCYHKaMH U IpUMEpaMu u3
OKpyKaroIei 00CTaHOBKH

CJIeIIOB IS IOCTPOCHUS
ceuennii. CBOMCTBa
[epecevyeHU MPSIMBIX U
rockoctelt. [locTpoenue
CCUYCHUN B MUPaMHU/IE, KyOe 1o
TpEM TOUKaM Ha pEOpax.
CozmaHne BEBIHOCHBIX
YepTexken 1 3aMuch 11aroB
[OCTPOCHUSI.

[ToBTOpECHME ITTAHUMETPHH.
Teopema o
MPOMIOPIIMOHANTBEHBIX OTPE3KaX.
[lomobue TpeyrombHUKOB.
Teopema Menenas. Pacuértel B
CEYECHUSX Ha BEIHOCHBIX
yepTexKax.

Vcropust pa3BUTHS
TTAHIMETPHUH U CTEPEOMETPHH.

1 METOABL:
Teopembl Qaiieca u 0
MPOTIOPLIMOHANIBHBIX
OTpe3Kax. AITOpUT™
MeneHrs oTpe3ka Ha N
[paBHBIX yacTeil. Teopema
Menenast.
PaBHOOCIPEHHBIIA
TPEyTrOJIbHHUK.
PaBHOCTOpPOHHMIT
TPEYTrOJIbHUK.
[IpssMOyTONBHBII
TpeyroabHUK. CBOUCTBO
CpeHel TUHUU
TpeyronbHuKa. CBOMCTBO
OUCCEKTPUCHI yTia
TpeyroiabHuka. CBoicTBO
MeANaH TPEYTroJIbHUKA.
[Tpu3Haku mogoous
TPEYyTrOJIbHUKOB.
[lony4ats npeacTaBaeHus
00 OCHOBHBIX dTamax
[Pa3BUTHS TEOMETPUH KaKk
COCTaBHOM 4acTH
(dyHIaMeHTa pa3BUTHS

TEXHOJIOT U
IIpsimMble 1 B3anMHOe pacronioxkeHne MpsMbIX |AKTYaIn3UpoBaTh GakThl U METONIbI [B3auMHoe B3auMHOE pacnosoxeHue Krnaccudunmposars
[JIOCKOCTH B IIPOCTPAHCTBE:! [JIJAHUMETPUH, PEJIEBAHTHBIE TEME, |[PACIIOJIOKEHUE [IPSIMBIX B IIPOCTPAHCTBE. B3aUMHOE PaCIIOIOKEHHUE
B IIPOCTPAHCTBE. [IEPECEKAIOIINECS, IAPAIICIIBHBIE [IPOBOJUTH [IPSAMBIX B CKpeluBaroyecs NpsiMble.  [IPAMBIX B IPOCTPAHCTBE,
[lapainenbHOCTh M CKPEIMBAIOLIUECS MIPSIMBIE. AQHAJIOTHH. npoctpadctBe (6 4)  [[IpU3HAKK CKPELIMBAIOIIMXCS — |[MIUTIOCTPUPYS PUCYHKAMH U
[IPSIMBIX [lapamienbHOCTD MPSMBIX U [lepeuncnars BO3MOXKHBIE CIIOCOOBI [IPSIMBIX. [IPUBOJS IPUMEPBI U3

1 IDIOCKOCTEH
(12 u)

MJI0CKOCTEN B MPOCTPAHCTBE:!
MapajuieIbHbIE IPSMBIE B
[IPOCTPAHCTBE; MapaIeTbHOCTh
TpEX MPSAMBIX; APATIIETIBHOCTh
[PSIMOM U IIOCKOCTH.

YIIIBl C COHAPaBICHHBIMU
CTOPOHAMHU; YTOJI MEKIY

[PSIMBIMU B IIPOCTPAHCTBE.

PaCIOIOKEHHUS IBYX MPSIMBIX B
MPOCTPAHCTBE,

WILTIOCTPUPOBATH UX Ha TIPUMEpPax.
JlaBaTh ornpejesneHme
CKPELIUBAIOIIMXCS TPSIMBIX,
(hopMyJIUPOBATH MPU3HAK
CKPELIMBAIOLIMXCS PSIMBIX U

I[IPUMCHSTH €TI0 IIPpU PCIICHUH 3a4aY.

[lapannensHble NpsMBIE B
npocTtpaHcTBe. Teopema o
CYIIIECTBOBAHNH U
€IMHCTBEHHOCTHU IPSIMO
MapauIeIbHON JaHHOU
IPSAMOIL, TPOXOASIIEN yepes3
TOYKY IPOCTPAHCTBA U HE

nexanie Ha JaHHOU IPSMOil.

[peaTbHOM KU3HU.
Jlokxa3pIBaTh TEOpEMY O
CyIIIECTBOBAHNU U
€IMHCTBEHHOCTH
MapajuIeIbHON MPSIMOIA,
MPOXOJIAIIEH YEPE3 TOUKY
MIPOCTPAHCTBA U HE

neKaleil Ha Ipyrou




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

PacriosHaBaTh Ipu3My, Ha3bIBaTh €€
SJIEMEHTHI.

CTpouTh cedeHHs MPU3MBI Ha
TOTOBBIX YEpTEXkKax.

[lepeuncnaTs BO3MOXKHBIE CIOCOOBI
B3alIMHOTO PacCIOJIOKEHUS MPSIMON
1 TUIOCKOCTH B IIPOCTPAHCTBE,
[IPUBOJUTH COOTBETCTBYIOLINE
[pUMEpPHI U3 PeaTbHON KU3HU.
JlaBaTh omnpeneneHue
MapajvieIbHOCTH NPSAMOU U
[IOCKOCTH.

DOpMyIMpPOBATH IPU3HAK
MapaJIeIbHOCTH

MIPSIMOM U INTIOCKOCTH, YTBEPXKICHUE
0 IpAMON

[IEPECEUEHHUS JBYX IUIOCKOCTEN,
MPOXOAIINX Yepe3 NapaiIeIbHbIE
MIpsIMBIE.

Pemats npakTudeckye 3a1a4u Ha
MMOCTPOCHUE

CE€YEeHNI MHOTOIpaHHUKA.
OOBSACHSTH CITy4au B3aUMHOTO
[pacronoKeHus

[IJIOCKOCTEH.

/laBaTb onpeneneHue
MMapauIeIbHBIX IJIOCKOCTEM;
MPUBOJUTH IPUMEPHI U3 peaTbHON
PKU3HH M OKPY>Kalolieid 00CTaHOBKH,
WJUTIOCTPUPYIOIIUE TapalIeIbHOCTh
riockocted. Mcnonb3oBate
MPU3HAK MapAJIENbHOCTH ABYX
[JIOCKOCTEH, CBOMCTBA
MapauIeIbHBIX ITIOCKOCTEHN pU
pELIEHNH 33/1a4 Ha TIOCTPOEHHUE.
OOBSCHATD, YTO HA3BIBACTCS
MapauIeIbHBIM IPOEKTUPOBAHUEM H
KaK BBIIIOJIHAETCS IPOEKTUPOBAaHUE
¢buryp Ha IIOCKOCTb.

JleMMa 0 mepeceueHuun
MapajuIeIbHBIX IPAMBIX
M10cKoCThI0. [lapannensHocTh
TpEX npsAMbIX. Teopema o TpEx
MapayuIeIbHBIX MPSMBIX.
Teopema 0 CKpELUBaIOIINXCS
MPSIMBIX.

[TapaiensHOe
npoekTupoBaHue. OCHOBHBIE
CBOIMCTBA TapajuieIbHOTO
MPOECKTUPOBAHMSI.
M300paxkeHre pa3HbIX GUTYp B
MapajuieIbHOU IPOEKIUU.
LlenTpanbHas OpOEKLIHUS.

'YT0JI ¢ COHAanPaBJICHHBIMU
CTOpPOHaMU. YTOJI MEKIY
PSIMBIMH.

3a7a4y Ha 10Ka3aTeNbCTBO U
HCCIIeIOBaHNE, CBS3aHHBIC C
PACIIOJIOKCHUEM NIPSAMBIX B
MPOCTPAHCTBE.

[PSAMOIL; JIEMMY O
MepeceyeHn! MI0CKOCTH
IMBYMSI TIapauIeIbHBIMU
MPSAMBIMU; TEOPEMY O TPEX
MapauIeIbHBIX MPSMBIX.
/lokxa3pIBaTh mpU3HaK
CKpEIINBAIOIIUXCA MPSMBIX,
TeopeMy 0
CKPELIMBAIOLINXCS IPSAMBIX.
J/loka3bIBaTh TEOpPEMY O
[PaBEHCTBE YIJIOB C
COHAINpaBIeHHBIMU
CTOpPOHAMHU.

OOBSACHATD, YTO HA3BIBAETCS
MapajuieIbHBIM U
LEHTPAILHBIM
MPOEKTUPOBAHUEM U KaK
BBITTOJIHAETCS
MpoeKTHpoBaHue QUTYp Ha
TUIOCKOCTb.

J{oka3pIBaTh CBOICTBA
MapaieasHOro
MPOEKTUPOBAHMSI.
N300paxars B
rapajuleIbHOW IPOEKLINN
[pa3Hble TEOMETPUUYECKUE
(uUTYypHI

Perats crepeomeTpuieckue
3a/1a4M Ha JI0Ka3aTeIbCTBO
1 MiCCTIeI0BaHuUE, CBA3aHHBIE
C PacIoIOKEHUEM MPSIMBIX
B IIPOCTPAHCTBE.
[IpoBoaNTE HOKa3aTeNbHBIE
[paccykKAeHUs IPH PELICHUH
reOMETPUUYECKHUX 3ajiad,
CBA3aHHBIX CO B3aUMHBIM
[pacIoJI0KEHUEM NPSMBIX B
MIPOCTPAHCTBE.

CpaBHUBATH,




M300paxats B mapaieabHON
MPOCKINU Pa3THYHbIE
reoMEeTpUUECKUE (DPUTYPHI.
MonenupoBaTh peabHbIe CHTyallun
Ha SI3bIKE TEOMETPHUH, UCCIIEI0BATh
MOCTPOCHHBIE MOJAETH C
MCIIOJTb30BaHNEM T€OMETPHIECKUX
[OHSTU.

Vcrionb30BaTh MPH peIICHUH 33124
Ha IMOCTPOEHUE CEUEHUM TTOHITHE
MapauIeTbHOCTH, TPU3HAKH H
CBOICTBa napayICJIbHBIX IMPAMBIX
Ha MJIOCKOCTH

QHAJIM3UPOBAThH U
OLICHUBATD YTBEPKACHUS C
LEJIBIO BBISIBJICHUS
MOrMYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX
[pacCcyXIeHUH.
MoaenupoBaTh peaibHble
CUTYyalllH, CBSI3aHHBIE CO
B3aWMHBIM PACIIOIOKECHUEM
MPSMBIX B IPOCTPAHCTBE, HA
MI3BIKE I'COMETPUH.
VccenenoBars NOCTPOSHHBIE
MOJIEJIN C HCIOJIb30BAHUEM
reOMETPUUYECKUX MTOHATUH 1
TeopeM, amnmapara ajreopsl,
U(POBBIX PECYPCOB.
[TonyyaTs npencTaBieHuE O
LEHTPATEHOM
MPOEKTHPOBAHUH U 00
MCTOpHUH paboT 10 TeOpUn

MEPCTIEKTUBBI
[apasiennsHOCT [ToHsATHS: TapaJIeIbHOCTh Krnaccudunuposarts
MPSIMBIX U MPsIMOM U IMJIOCKOCTH B B3aMMHOE PacIOJIOKEHUE
[UIOCKOCTEH B MIPOCTPAHCTBE. MPSIMOM U IMJIOCKOCTH B
MPOCTPaHCTBE [Tpr3HaK napaienbHOCTH MPOCTPAHCTBE, NPUBOS
(8 u) [IPSIMOM U IIJIOCKOCTH. COOTBETCTBYIOLLIME

CBoiicTBa TapaIeIbHOCTH
MPSIMOM U TJIOCKOCTH.
['eomeTprYecKre 3a/1a4u Ha

BBIYHCJICHUEC U 1I0KA3aTCIILCTBO,
CBS3aHHBIC C TapaAJIJICJIbHOCTBIO

[PSIMBIX U IUIOCKOCTEN B
[TPOCTPAHCTBE.

[TocTpoeHue ceuenus,
[IPOXOMSLLErO Yepe3 JaHHYHO
MPSIMYIO Ha YEPTEKE U
[apajieibHOTO APYroi

psiMOil. Pacu€r oTHOLIEHNIA.

[TapannenbHas NPOEKLMS,

MPUMEpPHI U3 peaIbHOM
KU3HH.

DopMyIUpPOBAThH
OIIpeIeIICHIE
MapauIeIbHBIX IPSIMOM 1
[IJI0CKOCTH.

J{oka3bIBaTh NMPU3HAK O
MapajuieIbHOCTH NPSMOK U
MJI0CKOCTH; CBOMCTBA
rapajuieIbHOCTH NPSIMOM U
[UIOCKOCTH.

Peate crepeoMeTpudeckue

3aJa4u BBIYMCICHUA




MIPUMEHEHUE JJIs TOCTPOCHUS
ceueHuii Ky0a u
MapauieNenuIe/a.

CBoiicTBa mapajuIieseuIea 1
[IPU3MBI,

ITapannenabHbIe TIOCKOCTH.
TIpu3Haku napamieIbHOCTH
NBYX mtockocteil. Teopema o
MapauIeIbHOCTH U
€MHCTBEHHOCTH TUIOCKOCTH,
WITPOXOIAIIEH Yepe3 TOUKY, He
[MPUHAJIEKANTYIO JAHHON
[IOCKOCTH U CJICJICTBUS U3 HeE.
CBoiicTBa apajIeTbHBIX
[JIOCKOCTEH: O
[MapaJuICJIbHOCTH MTPAMBIX
[epeceueHns PH NIepecedeHuH
NBYX MapajuIeIbHbBIX
[IOCKOCTEH TpeTheit; 00
OTpE3Kax MapauIebHBIX
MIPSMBIX, 3aKITFOYEHHBIX MEKITY
[apauICJIbHBIMU IIJIOCKOCTSAMU,
0 TIepeceYeHHH MIPSIMOH C
IBYMsI TIapaJLIEITbHBIMU
[UIOCKOCTSIMU

1 I0Ka3aTeIbCTBO,
CBSI3aHHBIE C
MapauIeIbHOCTHIO MPSIMBIX
M IUIOCKOCTEN B
MPOCTPAHCTBE.

PemaTts mpakTuyeckue
3a/1a4y Ha IOCTPOEHUE
CEUCHUM Ha yepTekax
reTpasapa u
napansenenuIeaa.

Pewiate crepeomMeTpuyecKkue
3ajla4M, CBS3aHHBIE C
MMOCTPOCHUEM CEYEHU
TUIOCKOCTBIO.

TIpoBOAUTE JIOTUYECKU
KOPPEKTHBIEC T0Ka3aTeIIbHbIC
[pacCy>XIE€HUA NPU PELICHUN
TEOMETPUUYECKUX 3a]a4
CBsA3aHHbIX C
MapaIeIbHOCTHIO
[IOCKOCTEH.

CpaBHHBaThH U
AHATTU3UPOBATh peajbHbIC
CUTYAalllH, CBSI3aHHBIE C
[apaJJIENbHOCTBIO IIPSIMOU
M TUTOCKOCTH B
MIPOCTPAHCTBE;
MOJIEJIMPOBATh peajbHbIe
CUTyallur, CBA3aHHBIC C
MapayIeNbHOCTHIO IPSIMOU
U TUTIOCKOCTH B
MPOCTPAHCTBE, HA SI3BIKE
FEOMETPUH

IIepneHIuKyIIIpHOC
Th TIPSIMBIX U
riockocreit (12 v)

IleprieH IUKyISIPHOCTD MIPSIMOM

U IIJIOCKOCTH: NIEPIEHANKYJIIPHBIE
[IPSIMBIE B IIPOCTPAHCTBE, IIPSIMBIE
[apajuyieNbHbIE U NEPICHIUKYIIAP-
HbIE K IUIOCKOCTH, IIPU3HAK

[EPIEHANKYJIIPHOCTH IPSIMOK U

AKTyanu3upoBaTh GaKThl U METOJIBI
[JIAaHUMETPHH, PEJICBAaHTHBIE TEME,
[IPOBOANTH aHAJIOTHH.

OOBACHATH, KAKOH yroJl Ha3bIBaeTCA
YIJIOM MEX]y NePeCEeKarOMMUCS

MMpAMbIMH,

TTepneHIUKYIIPHOCT
b MPSIMBIX U
MJIOCKOCTEN B
[IPOCTPAaHCTBE

(25 q)

IToBTOpEHME: TEeOopeMa
[Mugaropa Ha MIOCKOCTH,
TPUTOHOMETPHS
MPSIMOYTOJILHOTO
TPEyTOJIbHUKA.

CBoiicTBa KyOa u

AKTYyaIM3upOBaTh PaKTHI 1
METOIbI TUTAHUMETPHH,
[pEIEBaHTHBIE TEME,
MPOBONTH AHAJIOTHH.
DopMyIupoBaTh
OIIpEHeICHUSL:




[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
[IJIOCKOCTH.

Haxonutp yrisl MeXIy
CKPEIIMUBAIONIMMHUCS IPSIMBIMU B
KyOe 1 mupamue.

[IpuBOAUTH IPUMEPBI U3 pEANLHOU
PKU3HH U OKpY’Karomiei 00CTaHOBKH,
HJLIIOCTPUPYIO- 1K€
MEePIEeHIUKYISIPHOCTh NPSAMBIX B
MIPOCTPAHCTBE U
MEePIEeHIUKYIIPHOCTD PSMOU

K IJIOCKOCTH.

DopMyIHpOBaTH IPU3HAK
MIepIEeHIUKYISPHOCTH PSMON U
MJI0CKOCTH, TPUMEHSATH €T0 Ha
MIPAKTHKE: OOBSICHATH
MepIeHINKYIISIPHOCTE pedpa Kyba 1
JIMarOHAJIM €70 TPaHu, KOTOpasi €ro
HE COJECPKUT, HAXOAUTh JIITHHY
nuaroHany Ky6a. Beraucsts
BBICOTY IIPABUJIBHOM TPEYTOJIbHOU U
[PaBUIIbHON YETBIPEXYTOJIBHON
MUpaMyz 10 AIuHAM pEdep.
Pemats 3a1aun Ha BEIYUCIICHUS,
CBSI3aHHBIE C
[EePIeHIUKYISIPHOCTHIO IPSAMON U
[JIOCKOCTH, C UCTIOJIB30BAHUEM IIPH
[PEIICHNH TUIAHUMETPUIECKUX
(haKTOB M METO/IOB.

OOBSACHATH, YTO HA3BIBAIOT
MEePIEHIUKYISIPOM U HAKJIOHHOM 13
TOYKH K IIJIOCKOCTH; TPOEKIIN- el
HAKJIOHHOH Ha IUIOCKOCTb.
OOBSCHATD, YTO HA3BIBACTCS

ACCTOAHHUEM: OT TOYKH OO0

MIPSIMOYTOJIBHOTO
napaienenumeaa.
Brruncnenue 1a1MH OTPE3KOB B
KyOe 1 IPSIMOYTOIIEHOM
napaenenuIese.

[ IepnieHAUKYJIAPHOCTB IPSIMOU
U rockocTH. [IpusHak
MEPIEHIUKYIIPHOCTH IPSIMOH
M IUIOCKOCTH. Teopema o
CYILIIECTBOBAaHUU U
CIUHCTBEHHOCTH NPSIMOH,
[IPOXOJIAILIEN Yepe3 TOUKY
MPOCTPaHCTBA U
MEepIEHANKYIIPHOMN K
miockocty. [Inockoctu u
MepIeHANKYIISIPHbIE UM MpsMast
B MHOTOTPaHHHKAX.
[lepneHIuKyIIAp ¥ HAKIOHHAS.
IlocTpoeHue neprneHIuKyIspa
13 TOYKU Ha MPSAMYIO.
TeopeMa o TpEx
MEepIeHINKYIApax (mpsaMas u
oOpatHast).

'Yron mexiy
CKPEILMBAIOIUMHUCS TIPSIMBIMH.
[Tonck nepreHaANKYISIPHBIX
MPSIMBIX C TOMOIIIBIO
MepHIeHIUKYISPHBIX
rmiockocteld OpToroHaaIbHOE
npoektuposanue. [loctpoenue
ceueHuii Ky0a, MpU3MBI,
MPaBUIJIBHOM MTUPAMHUJIBI C
[TOMOIIBI0 OPTOrOHAJIBHOM
npoekuuy. CuMMETpus B
[IPOCTPAHCTBE OTHO- CUTEIBHO
rockocTu. Ilnockoctn
CUMMETPUH B
MHOTrorpasHukax. [Tpusnax

[EPIECHIUKYJIIPHOCTH TPSIMOI

MIEPIECHINKYIIAPHBIX
MPSIMBIX B IPOCTPAHCTBE;
omnpeesIeHue IPsIMOH,
MEepIEeHANKYISIPHOMN K
[IOCKOCTH.

/Toxa3bIBaTh: JEMMY O
MEPIEHIUKYIIAPHOCTH ABYX
MapauIeIbHBIX MPSIMBIX K
TpEThel IIPSIMO; TEOPEMBI
0 CBSI3H MEXIY
MapaIeIbHOCTHIO MPSIMBIX
U X
MEPIEHIUKYIIPHOCTBIO K
TUIOCKOCTH.

JToxa3bIBaTh: TEOpEMY,
BBIPAXKAIOIIYIO TPU3HAK
MEPIEHINKYIAPHOCTH
[IPSIMO U IIJIOCKOCTH;
TEOpeMy O CYILECTBOBAHHHU
M €IUHCTBEHHOCTH NPSIMOU,
MPOXOJIAILEH Uyepe3 AaHHYIO
TOUKY ¥ MEePIEHINKYIIPHON
K JTaHHOM TUTOCKOCTH.
IM300pakaTh B3aUMHO
MepIeHIUKYIISIPHBIE
MPSIMYIO U IIIOCKOCTb.
DopMynHpOBaTH CBOUCTBO
MEPIEHANKYJIISAPA MO
OTHOIIEHUIO K TUIOCKOCTH.
IlosrydaTs npeacTaBiIcHUE O
BHAYEHUH NEPIEHIUKYIIsApa
ISt NpYTUX 001acTel HayKH
(pusuka, sHEpreTHKA,
lTa3epHbIC TEXHOJIOTUH), B
[peanbHOM KU3HU (TEXHHKA,
OKpYy’KaroImas 00CTaHOBKA).
Jloka3pIBaTh YTBEPKICHMS,
CBSA3aHHBIE C MPOEKIUEHN
MPsIMOM 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 CUTYallluN
Ha SI3bIKE T€OMETPHUHU, UCCIEN0BATD
[IOCTPOEHHBIE MOJEIIH C
HMCMOJIb30BAHUEM T€OMETPUUECKUX
TOHSITUM.

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

Y IJIOCKOCTH KaK CJICICTBUC
cummetpuu. [IpaBuiibHbIC
MHOT'OTPaHHUKU

Pacuét paccTosiHUiA OT TOUKU
10 iockocTH. CrocoOsl
OITYCTHTb TIEPIICHANKYISPHI:
CUMMETPHS, CIBUT TOYKH TIO
rmapajuteIbHON npssmoit. CiBuUT
10 HeTlapaJUIeILHON TPSMOIA,
W3MEHCHUE PACCTOSHUMN

HEeNepIeHANKYIISIPHYIO K
BTOU MPAMOIL.

/Toxa3bIBaTh TEOpPEMY O
TpEX MEPNEHANKYIAPAX U
TeopeMy 0OpaTHYIO TeopeMe
0 TpEX MEePHNEHANKYISIpax.
TTonyyaTs npencTaBiiceHHUE
00 OpPTOTOHATHEHOM
MPOEKTHPOBAHHU.
/Toxa3bIBaTh TEOPEMY O
MPOEKIIUH TOYKU Ha
MPSAMYIO.

Pemats crepeoMeTprudeckue
3aja4du, CBA3aHHbIC C
MEPIEHINKYIAPHOCTBIO
IIPSIMOM U TUIOCKOCTH.
Pewrats npuknaaHsie
3a/la4u, CBS3aHHBIE C
HaXO0XKJCHAEM
FEOMETPUUYECKUX BEITHUNH.
Pemats crepeomeTprudeckre
3a/lauy, CBS3aHHBIE C
MPUMEHEHUEM TEOPEMBI O
TPEX MEPIEHIUKYIISIPAX,
HaXO0XJIEHUEM PacCTOSHUH,
[MOCTPOEHUEM IIPOECKIIUMN.
CpaBHHBaThH U
AHATTM3UPOBATh
[YTBEPKACHHUSA C LIETBIO
BBISIBIICHHUS JIOTHYECKU
KOPPEKTHBIX H
HEKOPPEKTHBIX
[PacCyXICHU.
AHATM3UPOBATH U
MOJIETTUPOBATH HA SI3bIKE
FEOMETPHH peajibHbIe
CUTYaIiH, CBA3aHHBIE C
MEPIEHINKYISIPHOCTBIO

MPSIMOM U INIOCKOCTH;




MCCIIeI0BATh OCTPOCHHBIE
MOJIENIN, B TOM YHUCIIE U C
MCIIOJIb30BaHKEM armapara
IIreOphl

YTIIBI MEXIY
PSMBIMU U
TUIOCKOCTSIMH
(10 1)

'YTI1BI B IPOCTPAHCTBE: Yroi
MeX 1y IPAMOI1 ¥ TUTOCKOCTEIO;
JIBYI'PaHHBII YroJl, JUHEUHbII
YTOJI IBYTPAHHOTO yIja.
[leprieH UKy IAPHOCTD
[JIOCKOCTEH: MpU3HAK
[ePICHIUKYISIPHOCTH ABYX
r10ckocTer. TeopeMa o TpéEx
[IEPIIEHINKYIIIpax

AKTyaJIM3upOBaTh (PaKThl U METO/TbI
[JIAHUMETPUH, PEIIEBAHTHEIC TEME,
[IPOBOJUTH AHAJTIOTUH.

/laBaThb onpeaeneHre yria Mexay
MPSMOU U IUTOCKOCTHIO,
(dbopMynupoBaTh TEOPEMY

0 TPEX NMEPUEHAUKYIIApax U
o00OpaTHy!0 K Heil. HaxomuTs yromn
MEX1y MIPSMOM U IJIOCKOCTHIO B
MHOT'OI'PaHHUKE, PACCTOSIHUE OT
TOYKH JI0 MIPSIMOM HA IJIOCKOCTH,
HCTI0JIb3Ys TEOPEMY O TPEX
nepneHauKysapax. [Iposoauts Ha
YepTEKE MEPIECHIUKYIISIP: U3 TOUKH
Ha MPsIMYI0; U3 TOUYKH Ha
[IOCKOCTb.

JlaBatTh ornpeneneHue qByrpaHHOTO
yria u ero 3jieMeHToB. OOBSICHSITH
PaBEHCTBO BCEX JIMHEWHBIX yTIIOB
JIBYT'PaHHOTI'O yria.

HaxonuTe Ha yepTexe ABYIPaHHbII
YTOJI Ipu pedpe TUpaMuIbI,
MPU3MBI, TTapaIesienunena.
JlaBaThb onpeaeneHue yria Mexay
[IOCKOCTSIMH.

JlaBaTh onpesiesieHue U
(hopMyITUpPOBATH MPU3HAK B3AUMHO
MEePIEHANKYISIPHBIX TUIOCKOCTEH.
Haxonute yrisl MexIy
[IOCKOCTSIMH B KyO€ U TIpaMuIe.
Vcrionb30BaTh MPU PELLICHUH 33124
OCHOBHBIC TEOPEMBI 1 METOBI
[IAHUMETPUH.

MoienupoBaTh peajbHbIE CUTyallun

Ha A3BIKC I'COMCTPHUU, UCCIICOBATH

YTiel 1 paccTodaHuA
(16 1)

[loBTOpEHME: YTOI MEXAY
[PsIMBIMU Ha MJIOCKOCTH,
TPUTOHOMETPHUSI B
[IPOM3BOJILHOM TPEYT OJIbHUKE,
TeopeMa KOCHHYCOB.
[IoBTOpEHME: YTOJI MEKIY
CKPELIMBAIOLIMMUCS MPSIMBIMU
B IPOCTPAHCTBE.
I'eomeTpuyeckre METOABI
BBIUUCIICHHS YIJIa MEXKIY
MPSIMBIMUA B MHOTOTPAaHHHKAX.
JIByrpannslii yron. CBoiicTBO
JTMHEWHBIX YTJI0B IBYTPAaHHOTO
yrina. [lepnenaukynspHeie
[UIOCKOCTH.

CBolicTBa B3aIMHO
MepHIEeHANKYISPHBIX
mockoctei. IlpusHak
MepIeHTUKYISIPHOCTH
[IOCKOCTEH; TeopeMa o
[PSIMOI NIepeceueHns ABYX
[LJIOCKOCTEN
MEePIEeHANKYIISPHBIX TPEThEi
[UIOCKOCTH.

IIpsimoyronbHbIi
napasuieienuIiea; Kyo;
3MEpEHMs], CBOICTBA
[IPSIMOYT OJIBHOTO
napajuienenumnena. Teopema o
TMaroHaju NpsMOYTOJIBHOTO
napajuleNenuInesa v clieiCTBUE
13 He€. CTepeoMeTpHIecKre 1
[IPUKIIaHBIC 337]a4H,
CBSI3aHHBIE CO B3aMMHBIM

[PACTIOJIOKCHUCM HIPSIMBIX U

AKTyaIu3upoBaTh PaKThl U
METO/IbI TUTAaHUMETPUH,
pEIIEBaHTHBIE TEME,
MIPOBOAWTE aHAJIOTHH.
DopMyIUpOBaTH
oIpesieNIeHIE JBYTPAHHOTO
yria. Jloka3pIBaTh CBOMCTBO
paBEHCTBA BCEX JIMHEMHBIX
YTJIOB JBYTPAHHOTO YTJa.
KnaccudummpoBath
NBYTPAHHBIE YTIIBI B
3aBUCHUMOCTH OT UX
rpasyCHOU MEpHI.
DopMyTUpOBaTh
oTpesiesieHIe B3aUMHO
MepHeHIUKYIIPHBIX
[LJIOCKOCTEH.

Jloxa3bIBaTh TEOPEMY O
MpU3HAKE MTEPICHIUKY-
TISIPHOCTH JIBYX IIOCKOCTEH.
DOpMyIMPOBATH CIIEICTBHE
(113 Mpu3HaKa) o
MEPIEHIUKYIISIPHOCTH
TUIOCKOCTH, KOTOpas
[EPIIEHANKYJIIPHA IIPSIMOI,
[0 KOTOPOH MEPECEKAIOTCS
NIBE TUIOCKOCTH, 3TH
[UIOCKOCTSIM.

Jloka3pIBaTh YTBEPKACHUS O
€ro CBOMCTBAax; TEOPEMY U
CIIEICTBHE U3 HEE O
TMarOHAJISX
MPSIMOYTOJIEHOTO
rapaeenuneaa.

Pewiate ctepeomerpuyecKkue




[MOCTPOEHHBIE MOJEIIH C
HCII0JIb30BAHUEM T€OMETPUUECKUX
[MOHSTUH.

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

[IOCKOCTH.
[loBTOpEHuE:
CKpEIMBAIOIIUECS NPSIMBIE,
MapanieabHble IIIOCKOCTH B
CTaHJapTHBIX
MHoOrorpanHukax. [lapa
napaieabHbIX IIOCKOCTEH Ha
CKPELIMBAIOLINXCS MPSIMBIX,
paccTosiHuEe MEXIY
CKPELIMBAIOLIMMUCS IPSIMBIMH
B IPOCTBIX CUTYALHSX.
OnyckaHue NepreHIuKyJIIpOB,
BBIUMCIIEHUE PACCTOSHUMN OT
TOYKH JJO TOUKH; PSIMOIA;
[LIOCKOCTH.

Brruucnenue pacCTOSHUMA
MEX/1y CKpPEIUBAIOIIMMHUCS
MPSIMBIMU C ITOMOIIBIO
[EPIECHANKYIISIPHON
[UIOCKOCTH.

TpEXrpaHHbIi yroi,
HEpaBEHCTBA 15l TPEXTPAaHHBIX
YIJIOB.

Teopema [ludaropa, Teopemsr
KOCHHYCOB M CUHYCOB JUIS
TPEXTPAHHOIO yTiia. DIeMEHTHI
chepruecKoil reoMeTpuu:
reoie3u4ecKre TNHIH Ha
3emie

3a/1a4M, CBSI3aHHBIE C
MEePIEHTUKYISIPHOCTD
MPSIMBIX U MIJIOCKOCTEH,
WCTIONB3YS
MIaHUMETpUIeCKre QaKThl
1 METOJIBI.

[IpoBOIUTH JIOTUUECKH
KOPPEKTHBIE JOKa3aTeIbHbIE
[pacCy’KIeHHs NP pPeLeHUH
reOMETPUUYECKHX 3a/ad,
CBSI3aHHBIX C
MEPIIEHINKYISAPHOCTBIO
[IJIOCKOCTEH.
IAHATM3UPOBATH U
MOJIETTHPOBATh Ha A3BIKE
reOMCTPUHN PCAJILHBIC
CUTYyallH, CBS3aHHbIC C
MEePIEHANKYISIPHOCTHIO
PSAMBIX U INIOCKOCTEH.
WccnenoBath NOCTPOCHHBIE
MOJIEJIN, B TOM YHUCIIE U C
VCIIOJIb30BaHMEM arapara
QJIreOpBbI.

Pemiate npuKiIagHbIe
3a7auM, CBSI3aHHBIE C
HAaXO0XKJICHUEM
TCOMCTPUUCCKUX BEJINUNH

MHOrorpaHHUKH
(11 u)

[loHsITHE MHOTOIpaHHUKA,
OCHOBHBIE DJIEMEHTHI
MHOTOTPaHHUKA, BBITYKJIBIE U
HEBBIITYKJIbIE MHOTOTPAHHUKH;
pa3BEépTKa MHOTOI'paHHMKA.
[Ipu3ma: n-yrojipHas Npu3Mma;
IpaHu M OCHOBAHUS NIPU3MBI;
MpsiMast 1 HaKJIOHHAsI IPU3MBI,
OOKOBas | ITOJTHASI TOBEPXHOCTh
[IPU3MBI.

AKTyaau3upoBaTh (hakThl U METOIbI
[IAaHUMETPHH, PEIEBaHTHBIE TEME,
MPOBOANUTH aHAJIOTHH.

/laBaTb onpeneneHue
napaJiesenuIesa, paclio3HaBaTh
€ro BHJIbl U U3y4aTh CBOMCTBA.
[laBaTh onpeneneHre NUpamMuIbI,
pacro3HaBaTh BUIBI TUPAMUT,
(dbopmynupoBath cBoiicTBa pédep,
TpaHel U BBICOTHI MPaBUIIBHOM

Muororpanuuk (7

)

CucremaTu3alys 3HAHAM:
MHOTOrpaHHUK U €T0
bieMeHThl. [Iupamuna. Buas
nupamuy. [IpaBuiibHas
nupamuaa. [puszma. [psamas u
HAKJIOHHASI IPU3MBI.
[IpaBunbHas npusMma. [Ipsmoit
MapajencnuIesn,
[TPSIMOYTOJIBHBIN
napaenenues, Kyo.

PaboraTh ¢ yd4eOHHKOM:
3a7aBaTh BONPOCHI, A€IaTh
3aMevaHusl, KOMMEHTapUH
AHAJIN3UPOBATh PELICHUE
3agauu. PucoBatob
BBIITYKJIbIE MHOTOTPAaHHUKA
C 3aJlaHHBIMH CBOMCTBAMU;
BOCCTaHABIMBATH OO
BUJ1 BBIITYKJIOTO
MHOTOTPaHHHUKA TI0 JIByM




[Tapamnienenunes,
[IPsIMOYTOJIBHBIN MapalieNenune
1 €TO CBOWCTBA.

[Iupamuna: n-yronbHas
MMpaMua, TpaHd 1 OCHOBaHUE
UpaMHUIbL; OOKOBAsI U ITOJIHAS
[IOBEPXHOCTh MUPAMU/IBI;
[paBUJIbHAS U yCeuEHHas
upaMua.

JJIeMEeHTbI IIPU3MBbI U IUPAMUBI.
HpaBI/IJ'II)HI)IC MHOTI'OI'paHHUKH:
TIOHATHC ITIPAaBUJILHOI'O
MHOT'OI'PaHHUKA; IIPaBUIIbHAS
[pHU3Ma U NPaBUWIbHAS TMPAMUAA;
[IpaBUJIbHASA TPEYTrOJIbHAs
MUpaMHUIa U IPABUIbHBINA
TeTpa’ap; KyO. [IpencraBnenue o
IIPpaBUJIbHBIX MHOI'OI'paHHUKAax:
OKTa3/Ip, JOJAEKAdAP U UKOCASIP.
CUMMeTpUA B IPOCTPAHCTBE:
CUMMETPHA OTHOCUTECIIBHO TOYKH,
[PSIMOH, TJIOCKOCTH. DJIEMEHTHI
CUMMCTPHHU B ITMpaMHIax,
napajiesenuIeax, PaBUIbHBIX
MHOTOTpaHHUKAX.

BrluncieHue 31€MEHTOB
MHOT'OIPaHHUKOB: p&Opa,
aroHaly, yribl.

[1011a16 00OKOBO¥ MOBEPXHOCTH U
[TOJIHOM ITOBEPXHOCTH NPSIMOI
[IPU3MBI, TUTOIAAb OCHOBaHUI,
Teopema

0 G0KOBOM TTOBEPXHOCTH NPAMOit
pu3Mbl. [Lomans 60KOBOIA
[TOBEPXHOCTH U TOBEPXHOCTH
[IPaBUIIbHON MMPAMU[Ibl, TEOPEMA
0 1011311 OOKOBOW MIOBEPXHOCTH
YCEUEHHON TMpaMUJIbI

MTUPaMHJIBL.

HaxoauTts momans MoJIHOW U
0OKOBOI TOBEPXHOCTHU MUPAMUBI.
/laBaTb onpenencHue yCe4EHHOU
MUPaMUJIbl, HA3bIBATh €€ JIEMEHTHI.
DOopMyIHpOBATE TEOPEMY O
oA O0KOBOM MOBEPXHOCTH
[IPaBUIIbHOW YCEUYEHHOU TP MUIBI.
PemaTs 3a1a4n Ha BEIYUCIICHUE,
CBA3aHHBIE C MUPAMHJAMHU, 4 TAKKE
3a7a4d Ha IOCTPOCHUE CEYCHUI.
JlaBaTh onpeiereHne MPU3MBI,
pacro3HaBaTh BUIBI IPU3M,
n300pa)kaTh MPU3MBI Ha YEPTEKE.
Haxonuth 1uioma s DoJIHON Wik
OOKOBOI MTOBEPXHOCTU IPU3MBI.
M3ydaTe cooTHOLIEHUS Ditnepa st
uucia péoep, TpaHei U BEpIINH
MHOTOTpaHHUKA. M3ydaTh BUIEI
MPaBUJIBHBIX MHOTOTPaHHU- KOB, UX
Ha3BaHUS U KOJMYECTBO I'PaHEi.
M3y4aTb CHMMETPHUIO
MHOTOT'PaHHHKOB.

OOBACHATDH, KAKHE TOYKU
Ha3bIBalOTCS] CAMMETPUYHBIMU
OTHOCHUTEIIBHO JAHHOM TOYKH,
[IPSAIMOM WJIN IUIOCKOCTH, 4YTO
Ha3bIBa- I0T LIEHTPOM, OCBIO MIIH
[JIOCKOCTBIO CHMMETPHH (DUTYPHI.
[IpuBOAUTH IPUMEPHI
CUMMETPUYHBIX QUryp B
APXUTEKTYpE, TEXHHUKE, IIPUPOJIE.
MoenupoBaTh peajbHbIE CUTYyallun
Ha SI3bIKE T€OMETPUH, UCCIEA0BATh
MMOCTPOEHHBIE MOJIENH C
MCIIOJIb30BaHNEM F€OMETPHIECKUX
MOHSATH, UCIIOJIB30BATh MOI00UE

MHOT'OI'PaHHHUKOB

BhINyKITbIe MHOTOTPaHHUKHY.
Teopema Ditnepa. [IpaBuibHbIe
W TIOJTYTIPABIIILHBIC
MHOTOTPaHHUKH

€r0 TPOEKITUSIM.
/lokxa3piBaTh CBOICTBA
BEITYKIIOTO MHOTOTPaHHHKA.
PucoBath BBITYKJIbIE
MHOTOTPaHHUKH C Pa3HON
BiIepoBOit
XapaKTEPUCTUKOM;
MCCIIEI0BATh BO3MOKHOCTH
MOJTy4eHHs pe3ysibTaTa npu
BapbUPOBAHHH JAHHBIX.
J{oKa3pIBaTh CBOMCTBA
IMPaBUJIbHBIX
MHOT'OI'PaHHUKOB.
[InaHupoBaTh NOCTPOCHUE
IMPaBUJIbHBIX
MHOI'OI'pPaHHUKOB Ha
MOBEPXHOCTSIX IPYTHX
MPaBUITBHBIX
MHOT'OI'PaHHHUKOB




O0BEMBI
MHOTOTPaHHUKOB (9

)

[Tousitue 00 00bEMe. O0BEM
TAPAMUIBI, TIPU3MBI

AKTyaJIM3upOBaTh (PaKThl U METO/TbI
[TAHIMETPUH, PEIIEBAHTHBIE TEME.
OOBSACHATD, KaK H3MEPSIOTCS
00BEMBI TETI, TPOBOJISI AaHAJIOTHIO C
N3MepeHNeM IUToLIa e
MHOTOYTOJTBHHKOB. DOPMYIHPOBATH
OCHOBHBIE CBOMCTBa 00BEMOB.
M3y4aTh, BRIBOJUTH POPMYJIBI
00BEMA MPSIMOYTOIBHOTO
napajuiesennIesa, Mpu3Mbl 1
IMMpaMUIbI.

BeraucnsaTe 00bEM IPU3MBI T
MUPAMUAJIBI TIO WX JIEMEHTaM.
[TpuMeHATH 00BEM LTSI peIICHHS
CTEpEOMETPHUECKHX 33134  JIIS
HAXO0KIEHUS TEOMETPHIECKUX
BCJIMYHH.

MoaenupoBaTh peajbHbIE CUTyalud
Ha SI3bIKE TEOMETPHUH, UCCIIEIOBATh
MMOCTPOCHHBIC MOJIEIH C
MCIIOJIb30BAaHHEM T€OMETPHUUECKUX
MOHATUI

BexTops!
B ipocTpancTse (12

0)

[TonsiTe BEeKTOpa Ha
MIOCKOCTH U B TIPOCTPAHCTBE.
CyMMa 1 pa3HOCTh BEKTOPOB,
MTPaBIIIO MapaUIeIIeTHITe A,
YMHOXEHHE BEKTOpa Ha YMCIIO,
pa3ioxeHne BEKTopa o
0a3ucy TpEX BEKTOPOB, HE
TIeKAUX B OJJHON IITOCKOCTH.
CkayiipHOE IPOU3BEACHHE,
BBIYUCIICHHE YTIIa MEXKTY
BEKTOPaMHU B IPOCTPAHCTBE.
[Ipocreiiiue 3a1auu ¢
BEKTOPaMH

IAKTyaJTM3upOBaTh (PaKTHI U
METO/TbI TTTAHUMETPHH,
[peJIeBaHTHEIE TEME,
[TPOBOJIUTH aHAJIOTHH.
OnepupoBaTh HOHATHIMHU:
BEKTOP Ha TUIOCKOCTH U B
MTPOCTPAHCTBE;
KOMILTAHAPHBIE BEKTOPBI.
[TpuBOIUTH IPUMEPHI
(hM3UYECKUX BEKTOPHBIX
BenmuuuH. OcBanBaTh
[TpaBuJia BHITOJIHEHUS
IMEUCTBUM CIIOKEHUA U
BBIYUTAHUS BEKTOPOB,
YMHOEHHMsI BEKTOpa Ha
YHCIIO.

J/{oka3bIBaTh MMpU3HAK




KOMILTAHAPHOCTH TPEX
BEKTOPOB.

/{oka3bIBaTh TEOPEMY O
[pa3iIoKeHuH Jr000T0
BEKTOPA 10 TPEM TAHHBIM
HEKOMIUTaHAPHBIM
BEKTOPAM.

IIoBTOpEHME:
CEYEHUs,
[PacCTOSIHUS U yIJIbI

(8 1)

[locTpoeHue ceueHuii B
MHOTOI'paHHUKE.

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

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

CTpOUTh C€YEeHNE MHOTOTPaHHUKA
METOZOM CJIEMI0B.

/laBaTh ONpeieIeHAE 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 HAXOJUThH €T0
BEIINYMHY.

HaxonuTe yriel Mexy
[IOCKOCTSIMH B MHOTOTpaHHHUKax

[ToBTOpEHUE,
0000IIICHIE

Y CUCTeMAaTH3aIns
3HAHMH (5 4.)

O6o0maronee MOBTOPEHUE
[MOHATUI

11 METOZIOB Kypca FreOMETPHH
10-11 xmaccos,
CHUCTEMaTU3alus

3HAHWH.

Vcropust pa3BUTHS
CTEpPEOMETPUH KaK

HayKU U €€ POJib B Pa3BUTUH
COBPEMEHHBIX MHKCHEPHBIX

1 KOMIIbIOTCPHBIX TEXHOJIOTHi1

Pemmats crepeomeTpuieckue
3a/1a4M Ha 10Ka3aTeIbCTBO
MaTEeMaTHYECKUX
OTHOIIICHUH, HaX0KJICHHC
FCOMETPUICCKUX BEJTUIHH
(nmuH, yTII0B, IUIOMAACH,
00BEMOB).

Vcrions30BaTh IpU
[pereHIH
CTEPEOMETPUUECKUX 3a]ad
TTAaHIMETPUYECKUE (PaKThI
1 METOJIBI.

[IpoBOAUTH JIOTUUECKU
KOPPEKTHBIE I0Ka3aTelIbHbIE
[pacCy>KICHUS TIPU PEIICHUN
CTEPEOMETPUICCKUX U
[JIAHUMETPUYECKUX 3a/1a4.
CpaBHUBATH U
QHAJIM3UPOBATDH pPeaibHbIE
CUTYyalluH U BbISBIATH
BO3MOKHOCTb €€
MOJICITUPOBAHUS HA S3bIKE
CEOMETPUU.

MopenupoBaTh peabHYIO
CHUTYAITNIO Ha SI3BIKE
TeOMETPHH U UCCIIEZIOBATH
[MOCTPOEHHBIE MOJIENU, B
TOM YHCIIE U C
VCIIOJIb30BaHMEM armapara

QJIreOpBbI.




11 knacce

Ba3oBeiii ypoBeHb (34 yaca)

VYray6nennsiii ypoenb (102 yaca)

Hazeanue
paszaena (TeMbl)
Kypca,
(KOJM4eCcTBO
JacoB)

OCHOBHOE coep)KaHne

(OCHOBHBIE BUBI IEATENLHOCTH
YHAIIXCS

Haszpanue paznena
(Temsl) Kypca,
(KOJIMYECTBO YaCOB)

(OCHOBHOE CcOIep KaHHe

(OCHOBHBIC BUIBI
NIEATSIIBHOCTH YYaIIXCS

Tena BpaieHus
(12 u)

Cdepa u mrap: ueHrp, paamyc,
muameTp; TIomaab MOBEPXHOCTH
cthepsl. B3aumHoe pacrionoxkeHne
chepbl M TUIOCKOCTH; KacaTelbHas
[UIOCKOCTb K cpepe; IIomab
cepsl.

W3o00paxenue chepsl, mapa Ha
TIOCKOCTH.

CeueHus mapa

[ {unuHprYecKas TOBEPXHOCTb,
00pa3yolnue MUIHHAPHISCKON
[MOBEPXHOCTH, OCh
LUJIMHIPUYECKON TOBEPXHOCTH.
L{unmmHap: ocHOBaHMS 1 OOKOBast
MOBEPXHOCTH, 00pa3yro- mas u
0Ch; IIOIIaAb OOKOBOH M IOJIHOM
MOBEpXHOCTH. 300pakeHne
[IUJIMH/PA Ha IIOCKOCTH.
Pa3pépTka uunnHapa.

CeueHust ITHHAPA (TUIOCKOCTHIO,
[apasuiesibHON Win
MePIICHINKYJIISP- HOM OcH
[UITAHIPA)

KoHnueckast MOBEpXHOCTb,
00pasyronre KOHMIECKOU
MOBEPXHOCTH, OCh M BEPIITMHA
KOHUYECKOH moBepxHocTH. KoHyc:
OCHOBaHUE U BEPIIIHHA,
00pasyromas 1 0Ch; IUIOIIAIb
OOKOBOI1 1 TIOTHOM ITOBEPXHOCTH.
Y ced€HHBIN KOHYC: 00pa3yromme

AKTyanu3upoBaTh (aKThl © METOABI
[JIaHW- METPUH, PEJIEBAHTHBIE TEME,
[IPOBOJUTDH AHAJIOTHUH.

JlaBaTh onpesieneHus chepsl U mapa,

UX LIEHTpPa, pauyca, JuaMeTpa.
Onpenenars chepy Kak Gurypy

BpallieHUsI OKpY>KHOCTH. MccaenoBaTh

B3aMIMHOE PaCTIOI0XeHnEe cephl U
[JIOCKOCTH, IBYX cep,
WJUTFOCTPUPOBATH 3TO HA YepTexKaxX U
PUCYHKaX.

DOopMyIHPOBATh ONPEAEIICHUE
KacaTelbHOH IJIOCKOCTH K chepe,
CBOMCTBO U IPU3HAK KAaCATEIbHOU
[UIOCKOCTH.

3HAKOMHUTECS C TEOAE3UIECKUMHU
TUHUAME Ha cepe

OOBACHATE, YTO HA3LIBAIOT

HWINHAPOM, Ha3bIBATh €0 3JICMCHTEI.

M3yuaTh, OOBSCHSITD, KaK MOITYIUTD
LIVTMHIP MYTEM BpalleHHs

[IPSIMOYT OJIBHUKA.

BEIBOANTE, MCTIONIB30BATh (DOPMYIIBI
TS BEIYMCIICHUS TIIOIaa OOKOBOM
[TOBEPXHOCTH IFUTHH/IPA.

M3y4atre, pacio3HaBaTh pa3BEPTKY

WIXHApPA. I/I306pa)KaTL HWJIWHAP U €ro
CCUCHUS IIIIOCKO- CThIO, HpOXO)lfIH.ICﬁ

uepes ero 0ch, MapauieIbHOW Win
[EpIEHANKYJISIPHOM OCH.
HaxoauTeb miomnaan 3THX CEUYCHUH.

Tena Bpamenus (24

)

[unueapuyeckas
[MOBEPXHOCTh, 00pa3yroIIne
LIUHAPUIECKOM 1O
BEPXHOCTH.

[ununap. [psamoii kpyrosoit
unnusap. [lnomans
IMTOBCPXHOCTU HUWJIMHpPA.
KoHnueckasi MOBEpXHOCTb,
00pa3yrore KOHUIEeCKON
noBepxHocTH. Konyc. Ceuenue
KOHYCa TIOCKOCTBIO,
[apasiebHOM MJIOCKOCTH
OCHOBaHMUS. Y CEUEHHBIN KOHYC.
M300pakeHre KOHYCOB H
YCEeUEHHBIX KOHYCOB.
[T1ommane O0KOBOI
MMOBEPXHOCTH U TTOTHON
MOBEPXHOCTH KOHYCa
CTepeoMeTpHIeCKUe 3a/1a4l Ha
JTOKA3aTeNIbCTBO U BHIYHCIICHHE,
[MOCTPOEHUEM CEUCHUI
[MIH]PA, KOHYCA.
[IpuxitagHble 3a1a4mu,
CBS3aHHBIC C TUINHAPOM.
Cdepa u map.

[lepeceuenue cdepbl U mapa ¢
r1ockocThio. Kacanue mapa u
chepbl IIOCKOCTHIO. Bum u
n300pakeHre mapa.
Ypaeuenue chepsl. [Lnomans
cthepsl U e€ yacTel.

CB00OTHO ONIEPHPOBATh
MOHSATUSIMH:
LTMHAPHYECKast
MOBEPXHOCTb, IIHIHH/IP.
M3y4ats criocoObl
MOJTy4CHHS
LAJTUHAPUYECKON
[MOBEPXHOCTH, LIMITUHAPA.
300pakaTh OUIMHAP U €r0
CEUeHHsI TNTIOCKOCTBIO.
CB00OTHO OTIEpHPOBAThH
MOHATHSIMU: KOHUIECKAst
MMOBEPXHOCTbH, KOHYC,
yceu€HHbIN KOHYC. M3yuaTh
CIIOCOOBI TTOJTyYEHHS
KOHHYECKOH IIOBEPXHOCTH,
KOHYcCa.

M300paxkaTh KOHYC U €ro
CEUeHHsI TUIOCKOCTBIO,
pOXOoJsIIeH yepes OCh, U
[UIOCKOCTBIO,
MEePHIEHIUKYISIPHON K OCH.
BriBoauts popmMysl 11t
BBIYUCIICHHST OOKOBOM U
[TOJIHOM ITOBEPXHOCTEN TeN
BpaieHus Pemars
CTepEOMETPUUECKHE 3a/1a4H,
CBSI3aHHBIE C TEIAMH
BpaIeHHUs, HAXOXKJICHAEM
rIomaau OOKOBOH 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)

KomOuHanus Tei BpaleHus 1
MHOTOTPaHHUKOB. MHOTOTpaHHUIK,
ONMHCaHHBINA 0KOJIO cepsl; chepa,
BIIMCAHHAsA B MHOTI'OI'PaHHUK WJIA B
TEJIO BpaleHMs

Mo1enupoBaTh pealibHble CUTYalluu Ha
SI3BIKE TEOMETPUH, UCCIIE0BATh
MMOCTPOECHHBIE MOJIENH C
WCIIOJIb30BaHUEM FE€OMETPHUECKUX
MOHATUI

OOBACHSTBH, KAKOE TEJIO HAa3hIBAIOT
KpYTOBBIM KOHYCOM, Ha3bIBaTh €TI0
DJIEMEHTBI.

W3y4atb, OOBSCHATD, KaK MOJyYUTh
KOHYC ITyTEM BpPAILLCHUSA
MPSIMOYTOJILHOTO TPEYTOJIbHUKA.
M300paxaTh KOHYC H €r0 CEYeHUS
[I0CKOCTBIO, TPOXOASIIEH Yepes oCh, U
MIOCKOCTBIO, IEPIIEHIUKYIISIPHON K
OCH.

W3y4daTh, pacrio3HaBaTh pa3BEPTKY
KOHyca. BEIBOOUTH, NCTIONB30BATH
(bopMyIIbI 7151 BBIYMCIIEHUS IJIOLIA 11
0OKOBOI TTOBEPXHOCTH KOHYCA.
HaxoauTs miomaan CCUeHUM,
MPOXOSAIIMX Yepe3 BEPIINHY KOHyca
WM TIEPTIEHINKYIISIPHBIX €T0 OCH.
OOBACHSTD, KAKOE TEJIO Ha3bIBACTCS
YCEUEHHBIM KOHYCOM.

M3y4athb, 0OBSICHATH, KaK €ro MOJTYYHUTh
IyTEM BPALLEHUS ITPSIMOYTOJIBHOM
Tparneunu. BeIBOOUTh, IPUMEHATh
(dbopMyITy JUIsl BBIYHCIICHUS TI0NIA T
0OKOBOH TOBEPXHOCTH YCEYEHHOT'O
KOHyCa

AKTyaIu3upoBaTh (aKThl U METOIbI
[UTAaHUMETPHH, PEIEBAHTHBIE TEME,
MIPOBOJNUTE aHAJIOTHH.

Pemats cTepeoMeTpruecKre 3aauu,
CBSA3aHHBIE C TEJIAMU BPAICHHS,
[TOCTPOEHUEM CEUEHU TEN BpALLEHUS,
C KOMOMHALMSAMU TEJ BPALLECHUS U
MHOTOTPAaHHUKOB Ha HaX0XKJICHHE

rCOMCTPUUCCKUX BCJIMYMWH.

CummeTpus cdepsl U mapa.

CrepeoMeTpuuecKre 3a1auk Ha
TOKa3aTeNIbCTBO M BBIYKMCIICHHUE,

CBSI3aHHBIC CO Cepor 1
[1apOM, IIOCTPOCHUEM UX
CEUYEHHUI IIOCKOCTHIO.
IIpuxnagHbie 3a1a4u,
CBsI3aHHBIE CO chepoii u
[1apOM.

[loBTOpEHME: OKPYKHOCTH HA
IJIOCKOCTH, BBIYMUCIICHHA B
OKPY>KHOCTH, CTAaHIapTHHIC
rmonoous Pasnuunsie
KOMOMHAIIAY TEJI BPAIICHUS U
MHOT'OI'PaHHHUKOB.

3agaun o teme «Tena u
[TOBEPXHOCTH BPAILICHUS

[MOCTPOEHUEM CEUCHHUI.
lcnonp30BaTh Npu
pelieHnu 3aaa4
[JTAaHUMETPHIECKUE (DaKThI
1 METOPBI.

CpaBHHUBaTh U
AHATN3NPOBATh
YTBEPIKICHUS C [ENBI0
BBISIBIICHUS JJOTHYECKU
KOPPEKTHBIX U
HEKOPPEKTHBIX
paccy>XIeHUM.
AHaIU3UpPOBaTh U
MOJIETTUPOBATH Ha SI3BIKE
TCOMCTPHU PCAJILHBIC
CUTyalluH, CBA3aHHBIC C
KOHYCOM H IIMITHHIIPOM.
ccnenoBaTh NOCTPOCHHBIE
MOJIETH, B TOM YHCIIE H C
MCIIOJIb30BaHUEM ammapaTa
anreOpbl. AKTYyalIn3upOBaTh
(haKTBI 1 METOTBI
[JIAaHUMETPHH,
peJeBaHTHBIE TEME,
MPOBOJIUTH AaHAJIOTHH.
CB0OOTHO OTIEPUPOBATH
MoHATUAMU: chepa U map,
[EHTP, PaIIyC, THAMETP
cdepsl U 1apa.
Mccnenosare B3auUMHOE
pacrosioxkeHue cepsl U
MLIOCKOCTH.
DopMyIUpOBaTh
OoIpeesIeHUE KacaTebHON
[JIOCKOCTH K cepe.
/{oxa3bIBaTh TEOPEMBI O
CBOICTBE U NIPU3HAKE
KacaTeJbHOM IIIOCKOCTH.

BriBoauth Gpopmyny mis




Hcronb30BaTh IpU pCIICHUN
CTCPCOMCTPUUCCKUX 3aJa4d

IJIAHUMCTPUUICCKUC q)aKTLI 1 METOABI

3aJa4d Ha BBIYHMCIICHUC U
J10Ka3aTCIbCTBO.

MonenupoBaTh pealbHbIe CUTyallny Ha
SI3BIKE TE€OMETPHH, HCCIIEI0BATh

IMOCTPOCHHBIC MOACIIN C

HCIIOJIb30BAHUEM I'COMCTPHUUCCKUX

MOHATHI

BBIYMCIICHHS TTOINAAN
cdepsl uepes paauyc
c¢epsl. Perratsh
CTEpEOMETPHUUECKUE 3a]JaUH,
CBsI3aHHBIE O cepoil u
[1apoM, HaXOXKJACHUEM
rTomaay chepsl 1 eé
JacTeu, MoCTpOeHUEM
ceueHuid cepbl U mapa.
AHaJIM3UPOBATDH U
MOJIETTUPOBATH Ha SI3BIKE
reOMETPHUH PeabHbIE
CUTYyalllu, CBI3aHHbIE C
mapom u cepoit.

Pemate mpocteie 3aaa4u, B
KOTOPBIX (QUTYPHPYIOT
KOMOUWHAIIMHY TN BPAIICHHS
1 MHOTOTPaHHUKOB.
lcnonbs30BatTh Ipu
pEIIeHUH 3a]1a4, CBSI3aHHBIX
co cthepoit u mapowm,
UIaHUMETPUIECKHE QaKThI
U METO/IBI.

Pemats crepeoMeTprudecKre
35124, CBS3aHHBIE C
TeJIaMH BpallleHHUs,
MOCTPOSHUEM CEUCHHH Tell
BpaleHus, ¢
KOMOMHAIUSMU TEII
BpalICHUS 1
MHOTOTPaHHHKOB.
IIpoBONTD JTOTUUECKU
KOPPEKTHBIC JIOKa3aTeIbHbIC
paccyXJeHuUs TIPU PeIeHHH
FeOMETPUUECKHX 33124,
CBSI3aHHBIX C
MEePIICHIUKYIIIPHOCTHIO
[JIOCKOCTEM.

AHaIU3UpPOBATH U




MOJIEITUPOBATH Ha SI3bIKE
TeOMETPHUH PeasibHbIe
CHUTYaIlNH, CBSI3aHHBIC C
MHOTOTPaHHUKAMHU.
VccrnenoBarh MOCTPOCHHBIC
MOJICTIH, B TOM YHCIIE U C
MCIIOJIb30BaHKEM alllapaTa
aIIreOpsl

AHanmuTH4YecKas
TCOMETPHS
(15 v)

IloBTOpEHME: KOOPAUHATHI
BEKTOPA HA IUIOCKOCTH U B
[IPOCTPAHCTBE, CKAIIIPHOE
MPOU3BEICHIE BEKTOPOB,
BBIYHCIICHHUE YTIIa MEXIY
BEKTOPAMH B [IPOCTPAHCTBE.
'YpaBHEHUE NIPSIMOi,
MPOXOIAILEN Yepe3 JBE TOUKH.
'YpaBHEHUE IIOCKOCTH,
HOpMaJlb, ypaBHEHHE
MIOCKOCTH B OTpE3Kax
BekTopHOe nmpousBeaeHUE.
JIuneiiHble HEpaBEHCTBA,
JIMHENHOE IIPOrpaMMUpPOBaHUE
AHaITUTUYECKUE METOIBI
pacuéra yriaa MexIy NpsIMbIMU
U TUTOCKOCTSIMU B
MHOTrorpaHHukax. @opmyna
pAcCTOSHUS OT TOUKH J0
MIOCKOCTH B KOOp/AMHATAX.
Haxoxenue paccTosHuit ot
TOYKH JI0 MIJIOCKOCTH B KyO€ U
[PaBUIILHON NMUpaMUIE

AKTyaJIn3upoBath (PaKkTel U
METO/Ibl TIJITAHUMETPUH,
[peJeBaHTHBIE TEME,
MIPOBOIUTH aHAJIOTHH.
CBOAUTH ACUCTBHUS C
BEKTOPaMU K aHAJIOTHYHBIM
MEeVCTBUSM C UX
KOOpIMHATAMHU.

BcnoMHUTH onpeneneHue
CKaJIAPHOTO YMHOXEHUS U
€ro CBOMCTBa. BeIunciaTh ¢
MOMOILBIO CKAJISIPHOTO
YMHOKEHHUSI ITTUHBI
BEKTOPOB, YTJIBI MEXKITY
HUMU, YCTaHABIINBATh
MEPIECHINKYIIPHOCTD
BEKTOPOB.

BriBoaUTE ypaBHEHHE
TUIOCKOCTH U (popMyITy
pacCTOSTHUS OT TOYKH 0
I0CKOCTH. Periars 3aaun,
coueTas KOOPIUHATHBIN U
BEKTOP- HBIH METOJIBI.
[IpoBOAUTE IOTHYECKU
KOPPEKTHBIE TOKA3aTEIbHbIC
paccyXIeHUs MPU pelICHUN
TEOMETPUUYECKUX 3a7a9 Ha
PUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO1a
AHaIM3UPOBATh U

MOJCIIMPOBATH HA A3BIKC




FEOMETPHUH peajibHbIe
CUTYyalllH, CBSI3aHHbIE
BEKTOPaMU U
KOOpIMHATaMHU.
ccnenoBaTh NOCTPOEHHBIE
MOJIEJIN, B TOM YHUCIIE U C
MCIIOJIb30BaHUEM ammapaTa
anreOpebl.

Vcnonb30BaTh
KOMITBIOTEPHBIE
MporpaMmbl. 3HAKOMHUTHCSI C
HCTOPUEH Pa3BUTHS
MaTeMaTHKH

[loBTOpEHuUE,
00001IICHIE

1 CUCTeMAaTH3aIINs
3HaHUI

(15 gacoB)

CeueHns1 MHOTOTPaHHHUKOB:
CTaH/apTHbIE MHOTOI'PaHHUKH,
METO/]I CJIEZIOB, CTAHJAPTHBIC
[IJIOCKOCTH, IEPECEICHUS
[IPSIMBIX U IUIOCKOCTEN
[TapauienbpHble MPsIMBIE U
[JIOCKOCTH: NapAJUIEIIbHBIE
CEUYEHHUS], paCUET OTHOLLICHUH,
YTIIBI MEXTY
CKPEILMBAIOIUMUCS TPSMBIMU
[lepnieHIuKyIApHBIE PSAMBIE U
MUIOCKOCTH: CTaHAApPTHBIE Maphl
[EPICHINKYIIAPHBIX
[JIOCKOCTEN U MPSAMBIX,
CUMMETPUHU MHOTOTPaHHUKOB,
TeopeMa 0 TpPEX
[EPIECHINKYISAPaX,
BBIYHCIICHUS JUIUH B
MHOrorpanHukax ITosropenue:
[JI01Ia 1 MHOTOYTOJIbHUKOB,
(hopMyJIbI JUTsI TIIOIIAICH,
co00paXKeHHS O100HS.
[Inomany ceueHuit
MHOTOTPaHHHUKOB: IIIOIIA TN
[MOBEPXHOCTEH, pa3pe3aHus Ha
JacTH, COOOpaKeHUS TT0T00MS

CTpOUTH CEUCHUSI.

Peiate crepeomeTpuyeckue
3a/1a4M Ha JOKA3aTEIbCTBO
MaTeMaTUYECKUX
OTHOIIICHUM, HAX0XKJICHHIC
FEOMETPUYECKUX BETUUNH
(nuH, YTII0B, TUTOIIAICH,
00BEMOB).

lcnonbs30Bath npu
peLieHun
CTEepPEOMETPHUUECKUX 3aj]ad
TUIaHUMETPUYeCKUe QaKThl
U METOJIBI.

[IpoBOAUTE JIOTUYECKU
KOpPEKTHBIE TOKa3aTeNbHbIE
paccyXIeHus MPU peLICHUU
CTEPEOMETPUUECKHUX 3a/1a4.
CpaBHHBaTH U
AQHAJIM3UPOBATH PeaHHBIE
CUTYAallUH U BBISBISATH
BO3MOXHOCTb €€
MOJIEJIMPOBAHMS Ha S3bIKE
FEOMETPHH.

MoienupoBaTh peajbHYyI0
CUTYALIMIO Ha SI3bIKE

TCOMCTPUU U UCCJIEN0BATH




MOCTPOCHHBIC MOJICIIH, B
TOM YHUCJIC U C
WCIIOJh30BAHUEM arapara
anreOpsl. Mcmomb30BaTh
KOMITBIOTEPHBIC IPOTPAMMBI
[IPH PEIICHUH 33189

O0BEM
MHOrorpannunka (17

)

0O6béM Tena. O0BEM
[IPSIMOYTOJIBHOT'O
napasenenuneaa. 3aaadn oo
YIIBOCHUH Ky0a, 0 KBagpaType
Ky0a; O TPUCEKITUH yTIa.
CrepeoMeTpruiecKre 3a1a4H,
CBSI3aHHBIE C 00BEMOM
[IPSIMOYTOJIEHOT'O
[apauienenuiesa.

[ [puknagHbie 3a1a4u,
CBSI3aHHBIE C BEIYUCIICHIEM
00BEMA MIPAMOYTOIIEHOTO
napasuieNienume/a.

OOBEM MPSIMOI TIPU3MBIL.
CrepeoMeTpuIecKue 3a/1au,
CBSI3aHHBIE C BBIYHCICHUEM
00BEMOB MPSIMOI MTPU3MBL.
IIpuxnagHbie 3ana4u,
CBsI3aHHBIE C 00BEMOM NPSIMOI
pu3Mbl. Beruncnenne
00BEMOB TEJI C TIOMOIIIBIO
OTIpeIeIEHHOTO HHTErpaa.
OO0BEM HaKJIOHHON IPU3MBI,
PaMUJIBL.

Dopmyra 06bEMa THpaMUIbL.
OTHoIIeHHe 00FEMOB ITHPAMHUT
C OOLLMM YTJIOM.
CrepeoMeTpuUIeCcKHe 3a1a49u,
CBsI3aHHBIE ¢ 00BEMaMU
HAKJIOHHOM NPHU3MBI,
[TUpaMUIbL.

[IpuknanHble 321241 110 TEME
«OOBEMBI TEIT», CBA3AHHBIC C

CBOOOIHO OTICPUPOBATH
MOHATHAMH: 00BEM Tea,
00BEM TIPSIMOYTOJILHOTO
napaJuiesienume a.
DopMyIHpPOBATH OCHOBHBIE
CBOIcTBa 0OBEMOB.
/loka3biBaTh TEOpeMy 00
00BEME TIPSIMOYTOIBHOTO
rapasuieNienuIeaa,
CJIEICTBUS U3 HEE.
Pa3pe3aTbe MHOIOIpaHHHKH,
[TepeKJIapIBaTh YacTH.
Perrats cTepeomMeTpuyeckue
3a1a49u, CBS3aHHBIE C
BEIUMCIIEHHEM 00BEMA
MPSMOYTOIIEHOTO
napaieNenume1a, IPU3Mb.
CpaBHUBATH U
AHATN3UPOBATh
YTBEP>KACHUS C IIEITBIO
BbISIBJIICHUSA JIOTMYECKHU
KOPPEKTHBIX H
HEKOPPEKTHBIX
paccy>XIeHU.
AHaIM3UPOBATh U
MOJETUPOBATh Ha S3bIKE
reOMETPHUH PeabHbIE
CUTyalun, CBA3aHHBIC C
00BEMOM NIPSMOYTOJIEHOTO
napasieNenuiie1a, Ipu3Mbl,
nupamuibl. MccienoBathb
IMOCTPOCHHBIC MOACIIN, B
TOM YHCJIC U C




00BbEMOM HAKIIOHHOM TIPU3MBI,
TPAMH/IBL.

[Tpumenenne o6BEMOB.
BrruncieHne pacCTOsHUS 110
[UIOCKOCTH

MCIIOJIb30BaHKEM armapara
anreOpebl.

BrIBOAUTH OCHOBHYIO
MHTETPAITBHYIO (OPMYITy
U151 BEIYUCITICHHST 00BEMOB
TeJl.

/loxa3siBaTh TEOpEMY 00
00BEMe HAKITOHHOHM TTPH3MBI
Ha [IPUMeEpPEe TPEYTOJIbHON
MTPU3MBI U JIJTSI
[IPOU3BOJIBHON MTPU3MBI.
Jloka3biBaTh TEOpEMY: 00
00BEME THPaMUIbI,
(hopMyITHPOBATH CIICICTBUS
13 Hee: 00bEM yCeuEHHOM
nupaMuibl. BeIBOIUTH
(hopMyIy TS BEIYHCTICHUS
00BEMOB yceu€HHOM
TUpaMUJIBI

06wEMEI Ten (5

)

[Tonstre 06 00bEMe. OCHOBHBIE
CBOMCTBA 00BLEMOB TEI.

O0béM nmuHIpa, KoHyca. O0BEM
[1apa v miomajs chepsl
[To00HbBIE TeNa B MPOCTPAHCTRE.
CoOTHOIIEHUS MEXTY TIOMIAISIMHA
MoBepxHOCTEH, 00BEMaMu
[10I00HBIX TEIl

AKTyaJM3upOBaTh (GaKThl U METOIBI
[TAHUMETPHH, PEJICBAHTHBIC TEME,
MPOBOJIUTH AHAJIOTHH.

BEIBOANTSE, HCIIONB30BATH ()OPMYIIEI
00BEMOB: IPU3MBI, ITUITUHIIPA,
MUPAMUJIBI, KOHYCA; YCCUEHHOM
MUpaMubl 1 YCEUEHHOIO KOHYCA.
Pemrath cTepeoMeTpUUECKUE 3a1auH,
CBSI3aHHBIC C BBHIYUCICHHUEM 00BEMOB.
DopMyITUPOBATE ONpE/ICTICHHE
[1apOBOT'O CErMEHTa, IIAPOBOTO CJI0,
[1apoBOro cexTopa. I[pumMeHsITH
(hopMyITBI TSI HAXOXKIEHUST 00BEMOB
[IIapOBOT'O CETMEHTA, IIAPOBOTO
CeKTopa

Pemiath crepeoMeTpruiecKue 3a1a4H,
CBA3aHHBIE ¢ 00BEMOM IIIapa u
[UIOIIAIBI0 CEpHI.

MoienpoBaTh pealbHbIE CUTYaIluH Ha
SI3bIKE TEOMETPHUH, UCCIIEOBATD

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

O60béM mmuHapa. Teopema 00
00BEME MTPSAMOTO IUIIUHAPA.
[Tiromaam 00KOBOI M ITOJIHOM
[MOBEPXHOCTH LIWIIMHIPA
Brrurcnenne o0EMOB Te ¢
[TOMOIIIBIO OTPEJIEIIEHHOTO
uHTerpana. O0bpEM KOHyca.
[Tmomaau GOKOBOM U TIOTHOMA
[TOBEPXHOCTH KOHYCA.
CrepeoMeTpruIecKre 3a/1auH,
CBA3aHHBIC C BBIYHMCIICHUEM
00BEMOB ITWIIMH/IPA, KOHYCA.
[IpuKIaHbIe 321241 110 TEME
«OO0BEMBI U TUIOMIAIN
rmoBepxHocTel Teir. O0bEM
[1apa v apoBOro CEKTopa.
Teopema 06 00BvEMe miapa.
[Tmomans chepsr.
CrepeoMeTpuUIeCcKHe 3a1a49u,
CBSI3aHHBIC C BEIYUCIICHUEM

CBOOOTHO OTIEPUPOBATH
MOHATUSAMU: 00BEM Tena,
TUTOIIA (b TIOBEPXHOCTH.
DopMyJIUPOBATH OCHOBHBIE
CBOICTBa 0OBEMOB.
Jloka3eIBaTh TEOPEMBI: 00
00BEME IUITUHIIPA; 00
00BEMe KOHYca. BRIBOIUTH
(hopMyITBI TSI BEIYUCTICHUS
00BEMa YCEUEHHOTO KOHYCA.
ccienoBaTh NOCTPOCHHBIE
MOJIEJIH, B TOM YHCJIE U C
WCIIOJIb30BaHUEM ammapaTa
anreOpsI.

3HATH BO3MOXKHOCTH
pelieHns 3a1ad Ha
MOCTPOEHHUE IIUPKYIIEM U
JIMHEMKOH, 0 KITACCHYECKUX
HEpa3pelnMbIX 3a/1a4ax.

CB0OOOTHO OTIEpUPOBATH




[MOCTPOEHHBIE MOJEIIH C
HCII0JIb30BAHUEM T€OMETPUUECKUX
MOHSATHH.

AKTyani3upoBaTh (PaKThl © METOTBI
[JIAHUMETPUH, PEJICBAHTHBIE TEME,
[MPOBOJAUThH aHAJIOTUHU.

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

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

00BEMOB II1apa, MapoBOTO

CCIMCHTA, IapOBOI'0 CCKTOpPA.

[puKinaaHble 3a0a4u 10 TEME
«O0BEMBI TE», CBI3aHHBIE C
00BEMOM MIapa U IIIOMIAJIBI0
ctheprl.

COOTHOLICHUST MEXKITY
[JIOIIAISIMUA TTOBEPXHOCTEH 1
00BbEMaMH IMOJOOHBIX TEJ.
IlomoOHBIC TEa B
pocTpaHcTBe. M3MeHeHue
00BEMa MpH MOA00UH.
CrepeoMeTpruyecKue 3a1a4H,
CBSI3aHHBIE C BEIYMCIIEHUEM
00BEMOB T U IUIOHIAIEH
[MOBEPXHOCTEMN

MOHSITUSIMU: IIIApOBOM
CETMEHT, IapOBOH CIIOM,
[1apOBOM CEKTOP,
OCHOBAHHUE U BBICOTA
CerMeHTa, OCHOBaHHE U
BBICOTA IIIAPOBOTO CJIOSL.
BriBoauts hopMyIbl At
HaXO0KACHUS 00BEMOB
[IapOBOTO CETMEHTA,
[I1ApOBOTO CEKTOPA,
IO T CEpBI.
Jloka3bIBaTh TEOpEMY 00
00BEMeE mapa.

Peiate crepeomeTpuyeckue
3a1a49u, CBS3aHHBIE C
00BEMOM M1apa, IMapoBOTO
CErMEeHTa, LIapOBOro
CEKTOpa, TUIOIIAABIO CEPHI.
CpaBHHBaThH U
AHATM3UPOBATH
YTBEP>KACHUS C LIETBIO
BbISIBJIICHUSA JIOTMYECKHU
KOPPEKTHBIX U
HEKOPPEKTHBIX
pacCyXIeHUM.
AHaIM3UPOBATh U
MOJIETUPOBATh HA S3bIKE
reOMETPHH PeaIbHbIE
CUTyallun, CBA3aHHBIC C
00BEMOM 11apa, IMapOBOTO
CerMeHTa, LIapOBOTO
CerMeHTa, IIONIAJIHIO
cepbl.

CB00OOIHO OTIEPUPOBATH
[MOHATHEM: TTO100HBIE TETa
B TIPOCTPAHCTBE.
BBraucisaTh 00bEMBI TEN C
[TOMOILBIO OTIPEAETIEHHOTO

WHTErpaja.




Pemiate crepeoMeTpuyecKue
3a]1a4M, CBSI3aHHBIC C
COOTHOIICHHUSIMU MEXTY
ITOIIAIMU TOBEPXHOCTEN
1 00bEMAaMU MOTOOHBIX TEIL.
IIpoBOIUTD JTOTHYECKU
KOPPEKTHBIE JI0Ka3aTeJIbHBIEC
paccyXIeHus MpHU peUICHUH
FCOMETPUUYCCKUX 3a]1aY,
CBSI3aHHBIX C BEIYHCIICHHEM
00BEMOB TEJI C TOMOIIBIO
ompeIeIEHHOT0 HHTETpaa,
HaX0KJICHHEM
COOTHOLICHUS MEXTY
[JI0Ia/IsIMU TTIOBEPXHOCTEN
1 00BEMaMHU MOJOOHBIX TEIL.
AHaTM3UPOBATh U
MOJICIUPOBATH HA SA3BIKE
TEOMETPUU PEAIbHEBIC
CUTYAalLlMH, CBSI3aHHBIE C
00bEMaMHU U
MOBEPXHOCTSIMU TEJ, HA
JTOKa3aTeJIBLCTBO U Ha
HaX0XKJCHUE
reOMETPUYECKUX BETUUNH




BekTopbl
KOOPAMHATHI B
MIPOCTPAHCTBE
(10 1)

BekTop Ha MJI0CKOCTH U B
rpoctpancTBe. CIIoKEHUE U
BHIYMTAHUE BEKTOPOB.

'Y MHOKEHHE BEKTOpa Ha YHCJIO.
Pasnoxenue BeKTopa 1o TpéM
HEKOMILIAHAPHBIM BEKTOpaM.
[IpaBuiio napajenenunena.
Pemenne 3a1a4, CBSI3aHHBIX C
MpYMEHEHHUEM TTpaBUJl IEUCTBUH C
BEKTOPAMH.

[IpsiMoyroJibHas1 cucTeMa
KOOPAMHAT B IIPOCTPAHCTBE.
KoopauHatel BeKTOpa.
[Ipocreiine 3agauu B
KOOpJAMHATax. YToJl MEXIY
BekTOpaMu. CKalsipHOe
[IpOM3BEIEHIE BEKTOPOB.
Brluucienue yrioB MexIay
PSIMBIMH U IJTOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIA METOA
[IPY PEIIEHUU T€OMETPUIECKUX
3a1a4

AKTyaau3upoBaTh (GakThl 1 METOIbI
[UIAHAMETPHH, PEIEBAHTHBIE TEME,
MIPOBOJUTE aHAJIOTHH.

OnepupoBaTh MOHATHEM BEKTOP B
[TPOCTPAHCTBE.

DopMyIHpPOBATH MTPABUIIO
napajuiesenumesa npu CIoKeHNN
BEKTOPOB.

CKJ1a1bIBaTh, BBIYUTATh BEKTOPHIL,
YMHOXAaTh BEKTOP Ha YHCIIO.

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

BbIpa3uTh KOOPAMHATHI BEKTOpA Yepe3
KOOPIMHATEI €0 KOHIIOB.

BBIBOANUTE, HCHOJIB30BaTh (HOPMYITY
JUTMHBI BEKTOPA U PACCTOSHUS MEXKTY
TOYKaMU. BeIpakaTb CKaJsIpHOE
[IPON3BEICHUE BEKTO- POB UEPE3 UX
KOOPJMHATHI, BBIYHCIISATH YTOI MEXTY
IByMsI BEKTOpaMH, ABYMS TPSIMBIMH.
Haxonute yros Mexy npsmMou u
MIOCKOCTBIO, YTOJI MEX]TY JBYMSI
MIOCKOCTSIMHA aHATUTUYECKUMU
METOJIaMU.

BbIBOAMTE, MCTIOJIB30BaTh (POPMYITY
PAcCTOSIHUS OT TOUYKH J0 IIJIOCKOCTH

ke (5 4)

JBr>KEHUS MPOCTPAHCTBA.
Otobpaxenus. JIBIKeHIS 1
paBeHCTBO (uryp. Obmue
CBOMCTBA JABMOKeHUMN. Buabl
IBU>KEHUH: MapajuieIbHbIN
[IEPEHOC, IEHTpaIbHAS
CUMMETPHSI, 3epKaTbHAs
CUMMETPHS, TOBOPOT BOKPYT
rpsimoit. [IpeobpazoBanms
rogooust. [Ipssmast u cepa
Oiinepa.

['eomeTpuyeckue 3a1a4u Ha
[IPUMEHEHHUE IBIKCHHS

IIpuMeHsATh MpaBuiIa
BBIIIOJIHEHUS IEUCTBUI
CJIOKCHHS U BRIYUTAHUS
BEKTOPOB, YMHOXKCHHUS
BEKTOpa Ha YUCIO MPU
pelIeHny 3a/1a4.

HaxonuTh KOOpAUHATHI
BEKTOpa B JAHHOM 0Oa3uce u
CTPOUTH BEKTOP IO €r0
KOOp/AWHATaM.

BcnomauTh OnpeneneHue
CKaJISIPHOTO YMHOKEHUS U
ero cBoicTBa. Berunucusats ¢
[TOMOIIIHIO CKAIIIPHOTO
YMHOXCHUA NJINHBI
BEKTOPOB, YTJIBI MEXKTY
HUMU, YCTaHABITUBATh
[IEPIIEHIUKYIIIPHOCTD
BEKTOPOB.

AHaTM3UPOBATh U
MOJIEJIMPOBATh Ha SI3bIKE
TCOMCTPHU PCAJILHBIC
CUTYaIH, CBSI3aHHEIE C
(hM3MUECKUMU BEKTOPHBIMHA
BCIIMYUHAMMU.
lcnonbs30BatTh Ipu
peIIeHNY 33]1a4, CBSI3aHHBIX
C BEKTOpaMu B
MPOCTPAHCTBE,
TUTAHUMETPUIECKHE (PaKThI
U METOJIBI.

CBOOOHO OTIEPUPOBATH
MOHATUSMU: OTOOPKCHHE
MPOCTPaHCTBA Ha cels,
BIDKEHWE TTPOCTPAHCTBA;
LICHTpaJbHasi, OCeBast U
3epKaibHasi CHMMETPUH,
MapajuieIbHbIN IepeHoc;

aBEHCTBO U I10100ME




(uryp.
/loka3pIBaTh yTBEPKACHUS O
TOM, UTO LICHTpabHasl,
oceBast U 3epKajibHas
CUMMETPUH, TapaJICIbHBIN
[IEPEHOC SIBIISIIOTCS
NBIDKEHUSAMU. BBITONHATD
npeoOpa3oBaHus TOAOOHS.
OneprpoBaTh NOHATUSIMU:
npsMas 1 chepa Dimepa.
Pemate reomeTpuueckue
3a/1a4M C UCTI0JIb30BaHUEM
IBIOKEHUN.

lcnons30Bath pu
pelIeHNH 3a]1a4 IBUKECHHUS
MPOCTPAHCTBA U UX
cBolicTBa. CpaBHUBATH U
AQHAJIM3UPOBATh
YTBEPKIECHUS C LENbIO
BBISIBJICHUS JIOTUYECKU
KOPPEKTHBIX U
HEKOPPEKTHBIX
paccy>XIeHU.
MccnenoBath HOCTPOCHHbBIE
MO/IEITH.

M cronb30BaTh ITU(PPOBBIC

pecypcel

[ToBTOpEHME,
00001IEHNE

151
cUCTEeMaTH3aIHs
3HaHMi (7 1)

OcHoBHbIE QUTypHI, (HaKTHI,
TEOpeMbI Kypca IUIaHUMETPHH.
3a/1a9u TUIAHUMETPUHU ¥ METOTBI
WX PElICHUSI.

OcHoBHbIE QUTYpHI, (HAKTHI,
TEOPEMBI Kypca CTEPEOMETPHH.
3amayun CTEpeOMETPUN U METOTBI
WX pelIeHuUs

Peurats npocreifiive 3aayu Ha
HaXO0>KJE€HUE JJIUH U YIJIOB B
TEOMETPHUYECKUX (PUTypax, MPUMEHSTh
teopemy [ludaropa, TeopeMsl CHHYCOB
11 KOCUHYCOB.

Haxonute miomaas MHOTOYTOJIbHUKA,
kpyra. PacriozHaBats mogoOHbIe
(GUrypbl, HaXOAUTh OTHOIICHHUS JUTUH U
r1oLaIeH.

Vcrionb30BaTh IPH PELLICHUN
CTepeoMETPHUECKHX 3a1a4 haKThl U

[ToBTOpEHUE,
000011IcHIE

1 CUCTEMAaTH3aIUs
SHAHWH

(17 )

O6o0m1aromee MOBTOpEeHUE
[MOHATHI U METOJIOB Kypca
reomerpun 10-11 knaccos,
cucTeMaTH3aIHs 3HaHWM.
Mcropus pa3BuTus
CTEPEOMETPHHU KaK HAYKH U e€
POJIb B Pa3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

Pemiats crepeoMeTpudIecKre
3aJ1aud Ha JJOKa3aTelILCTBO
MaTeMaTHYSCKUX
OTHOIIICHUM, HAX0XKICHHC
TEOMETPUICCKUX BETUIHH
(nuH, YTII0B, TUIOINAICH,
00BEMOB).

lcnonbs30Bath npu
pereHnn
CTEpEOMETPUUECKUX 3a]1a4

TJIAHUMCTPUICCKUC (baKTLI




MCTO/IbI INTAHUMETPUHU

W METOJIBI.
TIpoBOIUTD JTOTHYECKU
KOPPEKTHBIE TOKa3aTeIbHBIC
[pacCcyXAeHus Ipy peUIeHUN
CTEpPEOMETPHUUECKUX U
IJTAHUMETPHYECKUX 3a]1a4.
CpaBHHUBaThH U
AHAJIM3UPOBAThH PeabHBIE
CUTYAIlNH U BBISBIATH
BO3MOXKHOCTB €€
MOJIEJTMPOBAHMS Ha S3bIKE
TEOMETPHH.

MonenupoBaTh peaIbHYIO
CUTYAINIO Ha S3bIKE
reOMETPHUH U UCCIIEI0BATh
IMOCTPOCHHBIC MOACIIN, B
TOM YHUCIIE U C
WCTIONTF30BaHUEM aIllapara
anreOpsl. Mcnonb3oBaTh
KOMITBIOTEPHBIE IPOrPAaMMBI
MPH PEIICHUH 3a]1a4.
ITonyuaTs IpecTaBICHHUE O
TEOMETPUHU KakK O
[pa3BHUBAIOIIEHCS HAYKE,

15Ceo (1431011 (517
OKPY>KaIOLIUN MUD,
CBSI3aHHOM C pearbHBIMU
00BbEKTaMH, IIOMOTalOIIEH
[pEIINTh peabHbIe
PKU3HEHHBIE CUTYAIHH O
[pOJI CTEpEOMETPHH B
[PA3BUTHUH COBPEMEHHBIX
MHXXEHEPHBIX U

KOMITbIOTEPHBIX
TEXHOJIOTUI




PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA»
MNOACHUTEJIBHASA 3AIINCKA

VY4eOublii kypc «BeposiTHOCTh W CTAaTHUCTHKa» 0a30BOr0 M YIrIIyOJEHHOTO YPOBHS SIBJISETCS
MPOJOHKEHUEM U Pa3BUTUEM OJHOMMEHHOTO y4eOHOro Kypca OCHOBHOM 1kojbl. Kypc nmpenHasHaueH
st GopMHUpOBaHHS Yy OOYYAIOIIMXCS CTATUCTHUYECKOM KYyJIbTYyphl U IOHUMaHHUS POJIU TEOpUU
BEPOSTHOCTE KaK MAaTeMaTHYeCKOr0 WHCTPYMEHTa JUIsl M3YYEHHUsS CIy4allHBIX COOBITHI, BEIWYHH U
nporeccoB. [Ipu u3ydeHun Kypca o0OTramarTcsi IPeACTABICHUS YYAIIUXCS O METOAAX HCCIEIOBaHUS
U3MEHYMBOTO MHpA, Pa3BHBAETCS MOHMMAaHWE 3HAYUMOCTH M OOIIHOCTH MaTEMaTHYECKHUX METOIOB
MIO3HAHUS KaK HEOThEMJIEMOM YaCTH COBPEMEHHOI'O €CTECTBEHHOHAYUYHOIO MUPOBO33PEHMSL.

ConepxaHue Kypca HalpaBi€HO HA 3aKPEIUICHUE 3HAHWW, MOJYYEHHBIX IPH U3YYEHHUH Kypca
OCHOBHOM IIKOJIBI M HA pa3BUTHE MPEICTABICHUH O CIy4allHbIX BEJIMUYMHAX U B3AUMOCBS3SIX MEX1Y HUIMU
Ha BaXXHBIX IMpPUMEpaxX, CHOKEThl KOTOPBIX MOYEPHHYTHI U3 OKpyKawolero mupa. B pesynbrare y
oOydaromuxcsi JT0JKHO cQOpPMHUPOBATHCS MpPEICTaBICHHE O Haubosee ymoTpeOUTENbHBIX M OOIIUX
MaTEeMaTUYECKUX MOJENAX, UCIOIb3yEMbIX JJISl OMHCAHMSI aHTPOIOMETPUUYECKUX U JEeMOrpapUUecKux
BEJIMYHMH, MOTPEUIHOCTEH B pa3M4YHbIE pOJa HU3MEPEHUsX, IUTEIBHOCTH O€30TKa3HOW paboThI
TEXHUUYECKUX YCTPONCTB, XapaKTEPUCTUK MACCOBBIX SIBJIEHUN U MPOIIECCOB B OOLIECTBE.

B cooTBeTcTBUM C yKa3aHHBIMM LEJISIMH B CTPYKType YyueOHoro kypca «BepositTHOCTh u
CTaTUCTHKA» CpeIHEeHl MKOoJAsl Ha 0a30BOM U yIIIYyOJEHHOM YpOBHE BBIJICJIIEHBI OCHOBHEBIC
conepkatenbHble TUHUHN: «CiydaiiHble COOBITHS U BepOSTHOCTU» M «CilydailHble BETUYMHBI U 3aKOH
OOJIBIINUX YKCEI.

Copepxannie nuHuUM «CrnyuaiiHple COOBITHSI M BEPOSTHOCTU» CIYKUT OCHOBOM st
dbopMHUpOBaHUS TPENCTABICHUN O pacCHpeleseHUU BEPOATHOCTEH MEXIy 3HAYCHUSMU CIy4alHBIX
BenuurH. Ha 0a3oBoM ypoBHe 3Ta JMHMS HEOOXOAMMa AJIsi M3YyYEHHs] 3aKOHA OOJIBIIUX 4YHUCEd —
(GyHIaMEHTaJIbHOTO 3aKOHA, JIEHCTBYIOIIETO B MPUPOJE M OOIIECTBE U MMEIOLIET0 MaTeMaTHYEeCKYIo
dopmanu3ziuio. Cam 3aK0H OOJBIINX YUCEN MpeAaraeTcs B 03HaKOMUTEIbHON opMe ¢ MUHUMATIbHBIM
UCIOJIb30BAaHUEM MaTeMaTH4eckoro gopmanausma. B To e BpemMs Ha yrijiy0JIeHHOM YPOBHe BaXXHYIO
4acTh B 3TOH COAEp)KaTENIbHOM JMHUM 3aHUMAET HM3yYeHHE T'€OMETPHUYECKOro W OMHOMMAILHOTO
pacrpenieieHuii ¥ 3HAaKOMCTBO C MX HENPEPHIBHBIMM aHAJOraMH — IOKAa3aTEIbHBIM MU HOPMAJIbHBIM
pacrpeneneHusMu.

Tembl, cBs3aHHBIE C HENPEPHIBHBIMU CIy4YallHBIMU BEJIMYMHAMM, aAKUEHTHUPYIOT BHHUMaHUE
HIKOJIbHUKOB HAa ONUCAaHUM M M3YyYEHUU CIYYalHBIX SIBJICHUH C MOMOIIBIO HENPEPHIBHBIX (DYHKIIHM.
OcHOBHOE BHUMAaHHE YAENSAETCS IMOKa3aTeIbHOMY M HOPMAaJbHOMY pacIpeleleHUsIM, IPU 3TOM Ha
0a30BOM YpOBHe IIpeArNoOjaraeTcsi O3HAKOMHUTEIbHOE H3Yy4YeHHE Marephaia O0e3 JoKa3aTelbCTB
IpUMEHSeMbIX (PaKTOB.

B kypce Ha yriry0/1eHHOM YPOBHe IPEIyCMaTpHBAcTCS O3HAKOMUTEJIBHOE M3YyYEHHE CBSI3U

MEX]y CIIy4ailHbIMU BETMUMHAMH U ONHMCAHHUE ATOH CBA3H C IOMOIIBIO KO3 (DUIIMEHTa KOPPETSALMU U
€ro BEIOOPOUYHOTO aHAJIOTa. DTH AIIEMEHTHI COJIepKaHHsI Pa3BUBAIOT TeMy «/luarpaMMel pacceuBaHus»,
M3Y4YEHHYIO B OCHOBHOM IIIKOJIE, © BO MHOTOM OIMPAIOTCS HAa CBE/IEHUS U3 KYPCOB aJIreOpbl M TEOMETPHH.

Emé oauH »snemMeHT cojepkaHus YIJIyOJIeHHOTO0 YPOBHS, KOTOpBIA TNpeJiaraercss B
03HAKOMUTEJILHOM MOPSKE — MOCJIEJOBATEIbHOCTD CITyYalfHbIX HE3aBUCUMBIX COOBITHI, HACTYHAIOIINX
B eIMHUIY BpeMeHH. O3HaKOMIIEHUE C paclpeesieHueM BEpOSTHOCTEH KOJIMYecTBa TaKUX COOBITUM
HOCHUT Pa3BUBAIOIIUI XapaKTep U ABISAETCA aKTYaJIbHBIM JIJIs OyAyIIUX aOUTYpPHEHTOB, MOCTYHAIOIIUX HA
yueOHbIE CIeIMaTbHOCTH, CBSI3aHHbIE ¢ OOIIECTBEHHBIMU HayKaMU, IICUXOJIOTUEHN U YIPaBJICHUEM.



B yuebHoM miaHe Ha u3yueHue yueOHOro Kypca «BeposSTHOCTH M CTaTUCTHKa» Ha 0a30BOM H

yriyOoJI€HHOM ypOBHE OTBOJUTCA 1 y4eOHBIN Yac B HECHIO B TEUEHHE KaXKI0TO roja 00y4deHus, Bcero 68
y4eOHBIX YacoB.

INPEJIMETHBIE PE3YJIbTATbBI

K koHIy 00yueHust 00y4aronuiics: moay4uT CeIyrole MpeIMETHbIE Pe3yIbTaThl:

10 kiace
ba3oBrlil ypoBeHb

YuTtarh U CTPOUTH TAOIHIIBI M TUATPAMMBI.

OnepupoBarh NOHATUSAMHU: CpeqHEe apupMeTHueckoe, MeAuaHa, HauOoJiblliee, HaUMEHbIIEe
3HAUEHHUE, pa3Max MAacCUBA YHCIIOBBIX JIaHHBIX.

OnepupoBaTh TMOHATHUSAMH: CIIy4alHBIM OSKCIEpUMEHT (OMBIT) M Ciy4ailHoe coObITHE,
AIIEMEHTAPHOE COOBITHE (DIIEMEHTAPHBIM MCXOJ[) CIIy4aifHOTO OTBITAa; HAXOAUTh BEPOSTHOCTH B
OIbITaX C PABHOBO3MOXKHBIMM CIy4YailHbIMU COOBITUSMHU, HAXOJUTh U CPABHUBATh BEPOSTHOCTU
COOBITHI B M3YYEHHBIX CIy4YailHBIX KCIIEpUMEHTAX.

Haxomute u ¢opMynupoBaTth COOBITHS: MEpecedeHre W OObEeIWHEHUE [aHHBIX COOBITUH,
COOBITHE, TMPOTHBOIIOJIOKHOE JAHHOMY COOBITHIO; TOJB30BaThCS auarpamMmmamu Oilnepa u
(bopMyIIO# CIIOKEHHS BEPOATHOCTEH MPH PEIICHUHN 3a7ad.

OnepupoBarh TOHSATUSMHU: YCJIOBHas BEPOSTHOCTb, HE3aBHCUMBIC COOBITUS; HAXOIUTh
BEPOSTHOCTH C TOMOLIbIO IIPABUJIa YMHOXKEHHUS, C IIOMOILBIO JIepeBa CIy4yaliHOrO OIBITA.
[TpuMeHsITh KOMOMHATOPHOE MPABUIIO YMHOKEHHUS MIPH PEILICHUH 3a/1a4.

OnepupoBaTh NOHATUSMU: UCIIBITAHUE, HE3aBUCUMBIE UCIBITAHUS, CEPUS UCIBITAHUM, ycliex U
HeyJlaya,; HaXOJWUThb BEPOSITHOCTU COOBITUH B CEPUM HE3aBUCUMBIX HCIBITAHUN 10 IMEPBOTO
ycIexa; HaXO0/AUTh BEPOSITHOCTU COOBITHI B CepuU UCIIBITaHUH bepHyu.

OnepupoBaTh MOHATHSAMU: ClyyaiiHas BEJIWYMHA, paclpeiiesieHue BEpOsSTHOCTEH, auarpaMma
pacrpeeneHusl.

Yri1y0/1eHHbIH yPOBEeHb

CB00OHO OnepupoBaTh MOHATUSAMU: rpad, IIOCKUHN rpad, CBA3HBIN rpad, myTs B rpade, Lemnb,
LIUKJI, IEPEBO, CTENEHb BEPIIMHBI, IEPEBO CIIYYalHOIO AKCIIEPUMEHTA.

CB00OHO OmnepupoBaTh MOHATUSAMU: CIyYalHBIA SKCIEPUMEHT (OMBIT), Ciy4ailHoe coObITHE,
3JIEMEHTAapHOE Cly4yaiiHOe COOBITHE (3JIEMEHTAapHbIM HCXOM) CIy4alHOTO OIbITa; HaXOJIUTh
BEPOATHOCTH COOBITHI B OIBITaX C PABHOBO3MOKHBIMU JIEMEHTAPHBIMU COOBITHUSIMHU.

Haxomuts u hopmynupoBath cOObITHS: iepeceueHne, 00beIMHEHNE TaHHBIX COOBITHMH, COOBITHE,
MIPOTUBOIMOJIOKHOE JaHHOMY; MCIOJIb30BaTh AMArpaMMbl Dijepa, KOOPAUHATHYIO TPSIMYIO JUIS
peleHust 3a/1a4; MoJIb30BaThCsl (POPMYIION CI0XKEHHUs BEPOSTHOCTEH JUIs BEPOSTHOCTEH NBYX U
TPEX CIIydalHBIX COOBITHH.

OnepupoBaTh NOHATHUAMU: YCJIOBHAas BEPOSTHOCTb, YMHOKEHHE BEPOSITHOCTEH, HE3aBUCHMBIE
COOBITHS, JI€PEBO CIY4afHOTO SKCIEPUMEHTA; HAXOJUTh BEPOSITHOCTU COOBITUH C MOMOILBIO
IIpaBUJIa YMHOKEHUS, JiepeBa CIIy4aifHOTO OTIbITa, UCIIONIB30BaTh ()OPMYITY IOJHOM BEPOSTHOCTH,
¢dopmyny baiieca mpu perieHuu 3agad; OnpeaensTh He3aBUCUMOCTb COOBITHI 1O GopMylie U 1o
OpraHM3aliy CIy4YailHOro SKCIIEPUMEHTA.

[TpuMeHsATh M3ydeHHbIE KOMOWHATOPHbIE (OPMYJIBI Ul MEPEUUCIICHUS YIEMEHTOB MHOMECTB,
3JIEMEHTAPHBIX COOBITHI CIIY9aifHOTO OTBITA, PEIICHUS 3a/1a4 TI0 TEOPHH BEPOSITHOCTEH.
CBoOOaHO oOmepUpoOBaTh MOHATHUSAMU: OWHAPHBIA CIyYalHBIA ONBIT (MCHBITAHHE), YCTEX H



Hey/la4ya, HE3aBHCHUMBIC HCIIBITAaHHs, CEPUs WCHIBITAHUM;, HAXOAWTh BEPOSATHOCTH COOBITHIl: B
CepHH HMCHBITAHUI 10 TIEPBOTO ycIexa; B CepUH HCIBITaHUN bepHysuTn; B ombITe, CBI3aHHOM CO
CITy4aliHBIM BBIOOPOM M3 KOHEYHOI COBOKYITHOCTH.

CB00OOHO omepupoBaTh MOHATUSMH: CIydaiiHash BEJIMYMHA, PACIpEEICHHUE BEPOSITHOCTEH,
IrarpaMma pacrnpeeseHus, OMHapHas ciydaiiHas BEJIMYMHA, T€OMETPHUUYECKOe, OMHOMHAIBHOE
pacnpeseneHue.

OnepupoBaTh MOHATUSIMH: COBMECTHOE pacIpeleieHHE JIBYX CIy4YallHbIX BEJIMYUH,
UCIIOJIF30BATh TAOJIUILy COBMECTHOTO PACIPEICICHHS IBYX CIIYYaHHBIX BEIHMYUH IS BBIICICHUS
pacnpeneneHus K101 BEIMYNHBI, OTpeIeNICHHS HE3aBUCUMOCTH CITy4aiiHbIX BEJINYNH;
CBOOOIHO oOmEpUpOBaTh TIOHATHEM MATEMAaTUYECKOTO OXKHUJAHUS CIydalHOW BEITHMYMUHBI
(pactipenenienus), MPUMEHATh CBOMCTBA MAaTEMaTUYECKOrO OXXKHJIAHMS IPU PEIICHUU 3aj1ad,
BBIYHCIIATH MAaTEMAaTHUECKOE OXKUAaHNEe OMHOMUAIILHOTO ¥ TEOMETPHUECKOTO pacIpeeIeHuil;
CBOOO/ZIHO ONEpUPOBATH MOHATUSAMH: JUCIEPCHUS,, CTAHJAPTHOE OTKJIOHEHHE CIydyalHOU
BEJIMYMHBI, IPUMEHATh CBOMCTBA AMCIIEPCUM CIIy4alHON BEIMYMHBI (pacHpelesieHus) MpH
pELICHUH 3ajay, BBIYUCIATH JUCICPCHIO W CTAaHAAPTHOE OTKJIOHEHHE T'€OMETPUYECKOr0 H
OMHOMHAJIBHOTO pacIlpeieIeHUH.

11 knacce

ba3oBblii ypoBeHb

CpaBHUBaTh BEPOATHOCTH 3HAUYEHUHN CIIy4aliHOIN BEJIMUYMHBI [10 PACIPEIEICHUIO WU C TIOMOILBIO
Jyarpamm.

OnepupoBarh NOHATHEM MATEMAaTUYECKOTO OKUJAHMS; IPUBOIUTH IPUMEPBI, KaK IPUMEHSAETCS
MaTEMaTHUYECKOE OKUJAHUE CIIy4allHOM BEJIMYMHBl HAXOJWTh MAaTEMaTHYECKOE OXHUIAHUE II0
JAHHOMY PacCIPEIENICHHUIO.

Hmetsb npeacTaBieHne 0 3aKOHE OOJIBIINX YHCeT.

NMmets npencraBiaeHue 0 HOPMAJIBHOM PACIIPENETICHUN.

Yri1y0/1eHHbIH yPOBEeHb

Bbruncnste BEIOOpOYHBIE XapaKTEPUCTUKHU MO JTAHHOW BBIOOPKE U OLIEHMBATh XapaKTEPUCTUKU
reHEepalbHOM COBOKYITHOCTH JIJaHHBIX 110 BBIOOPOYHBIM XapakTepucTukaM. OneHuBaTh
BEPOSATHOCTH COOBITUH U TPOBEPATh NPOCTEHIINE CTATUCTUYECKUE THIIOTE3bl, IMOIb3YSCh
M3YYEHHBIMU PACIIPEIACICHUSAMU.

NPUBOJIUTL TPUMEPHI 3a7ad, MNPUBOASIIIMX K II0KAa3aTeIbHOMY pAacCIpeleleHHI0, 3anad,
MPUBOASIINX K HOPMaJIbHOMY pactpeienenuto. OnepupoBaTh MOHATUAMU: (PYHKIUS TIIOTHOCTH
BEPOATHOCTH TMOKa3aTeNIbHOTO pacIipeieeHus], PYHKIHS TUIOTHOCTH BEPOSATHOCTH HOPMAJILHOTO
pacripenienenusi, pyHKIUs MJIOTHOCTH U CBOMCTBA HOPMAJIBHOTO Paclpe/IeieHNUs;

orpeneNnaTh K03 (HUIUEHT TMHEHHOI KOppensaiuy, BBIOOPOUYHbIN KOAPPHUIUEHT KOPPEISAIHH.

COIAEPKAHUE OBYYEHUA

10 knace

[lpencraBieHne MaHHBIX C TOMOIIBI0 TaOmui W nuarpamM. CpemHee apudmeTHdeckoe, MeauaHa,
HauOoJblllee ¥ HaWMEHBIIEe 3HAYEHUS, pa3Max, AUCIEPCUS W CTAaHAAPTHOE OTKIOHEHHE YHCIOBBIX
Ha0opoB. [pag, ceasnviti epagh, nymu 6 epage: yuxavt u yenu. CmeneHv (8a1eHMHOCMb) GEPUIUHBL.
I'pagher na nrockocmu. /lepesosi.

2 KypcuBOM Bbl/IeJIEHBI 3JIEMEHTHI COJlepKaHus, U3y4aeMble Ha yr1y0JeHHOM YpOBHE



CryqaifHble SKCIIEPUMEHTBHI (OMBITHI) W CIIy4allHbIE COOBITHS. DJIEMEHTApHBIE COOBITHS (HCXOMIBI).
BeposiTHOCTE ciydaliHOTO COOBITHS. BIM30CTh 4acTOTHI M BEPOSTHOCTH COOBITHH. ClyqdaifHbIC OTBITHI C
PAaBHOBO3MOXKHBIMH ~ DJIEMEHTapHBIMH  COOBITHUSIMH.  BeposiTHOCTH  COOBITHHI B OmBITaX C
PaBHOBO3MOXHBIMU AJIEMEHTAPHBIMHU COOBITUSIMHU.

Omnepanuu HaJ COOBITHSAMU: TEpecedeHue, 00beIUHEHUE, TPOTUBOMOIOXKHBIC COOBITHS. JlmarpamMMbl
Ditnepa. DopMya CIOKEHUSI BEPOATHOCTEH.

VYciioBHas BEPOSATHOCTb. YMHOXKEHHUE BEpOSTHOCTEH. JlepeBo ciydaiiHOro skcnepuMmenta. dopmyna
MOJTHOW BeposTHOCTH. Popmyna batieca. HezaBucumble COOBITHS.

Kombunatopaoe npasuiio ymHoxxenus. [lepecranoBku u akropuan. Yucno coueranuii. TpeyroapHUK
[Tackans. @opmyna 6mHOMa HprOoTOHA.

bunapHblil ciy4aliHbI ONBIT (MCHBITaHUE), ycnex U Heyaada. HesaBucumble ucneitanus. Cepust
HE3aBHCHUMBIX UCIBITAHUHN J0 NepBoro ycnexa. Ilepecmanosxku u ¢hakmopuan. Yucno couemanuii.
Cepus He3aBUCUMBIX UCTIBITaHUH beprymm. Cuyuatinolil 6b100p U3 KOHEUHOU COBOKYNHOCIU.
CnydaitHas BenuuuHa. Pacnipenenenne BepositHocTel. J[marpamma pacnpenenenus. Onepayuu Hao
cnyyaunvimu geauyunamu. bunapuas cayuaunas eenuuuna. llpuMepsl pacnpeseneHuil, B TOM 4HCIE,
FeOMETPUUYECKOE U OMHOMHATILHOE.

Coemecmnoe pacnpeoenenue 08yx ciyuatiHblx eenuyun. Hezasucumoie cuyyaiinvie 6eauyuHbl.
Mamemamuueckoe odcudanue CryyauHol eenudunsl (pacnpedenenus). Ilpumepvl npumeHeHus
Mamemamuyecko2o oxcudanus (cmpaxoearnue, nomepes). Mamemamuueckoe oodcuoanue OUHAPHOU
cyyaiHol eenuyunsvl. Mamemamuueckoe 0dcuoanue cCymmvl CIy4auuwvlx eenudur. Mamemamuueckoe
024CUOAHUE 2e0OMEMPUUECKO20 U OUHOMUATILHO20 PACnpedeneHUl.

Hucnepcus u cmanoapmuoe omKlIOHeHUe CIYYalHOU eIuduHbl (pacnpedenenus). ucnepcus ounapHo
cnyyainou eenuyunsl. Mamemamuyeckoe odxcudanue npousseoenus u OUCNepcusi CymMmbl He3a8UCUMBIX
cyyaunvlx @eauyuH. Jlucnepcus u cmaHoapmuoe OMKIOHEeHUe OUHOMUANbHO20 pacnpeoeeHus.
Jucnepcus u cmanoapmuoe omkioOHeHUe 2e0MeMPUYECcKo20 pacnpeoeieHusl.

11 knace

UmncioBble XapaKTEPUCTHKH CIyYalHBIX BEIMYMH: MAaTEeMAaTUYEeCKOe OXHIaHUe, JIHCIepCchus |
CTaHJapTHOE OTKIOHeHHeE. [I[puMepsl MpUMEeHEeHHs MaTEMaTHYeCKOTO OKUIaHHs, B TOM YHUCIIE B 3a/1a4ax
U3 TIOBCEJHEBHOM KHU3HU. MaTemaTuueckoe OXKHUJaHUE OWMHApHOM Cily4allHON  BEJTUYMHBI.
MaremaTnueckoe 0KHJAHUE CYMMBI CIy4aWHBIX BETUYMH. MaTeMaTH4eckoe OXUJAAHWE W AUCIIEPCHS
F€OMETPUUYECKOT0 U OMHOMHUAIBLHOTO PaCTIpEICTICHHH.

Hepasencmeo Yeoviuésa. Teopema Uebviuésa. Teopema beprynnu. 3aKoH OOJBIIMX YHUCEN U €TO POJIb
B HayKe, IpUpoJe U obmiecTBe. BEIOOpOUHBIH METO UCCIeoBaHUN. Bulibopounvie xapakmepucmuxu.
Oyenusanue gepossmHocmu codvimusi o 6b160pouHbIM OanHbIM. [Iposepka npocmeuwux eunomes c
HOMOWBIO U3YYEHHBIX paAcnpeoesieHU.

[TpriMepsl HETIPEPBIBHBIX CIYYalHBIX BETUYUH. DYHKYUS NIOMHOCMU 8EPOAMHOCIU PACHPeOeeHUs.
Pasnomepnoe pacnpedenenue u e2o ceouicmea. 3adauu, npugooawue K NOKAZAMENbHOMY
pacnpeodenenuro. lloHATHE O TIUIOTHOCTH pacHpeieseHus. 3aaayd, NPUBOJAAIINE K HOPMaJbHOMY
pactpenenenuto. [loHATHE O HOpPMaTBLHOM pacrpenelieHun @PyHKyus NIOMHOCIU BEPOSIMHOCMU
HOKA3aMeNbHO20 pAacnpeoenenus, QyHKyus NniomHOCMU BEPOAMHOCMU HOPMANbHO20 PACHPeOeneHUs.
DyuKyus NIOMHOCMU U CEOLICNEA HOPMAILHO20 PACHPEOeNeHUs.

Ilocnedosamenvnocms 0OUHOUHBIX HE3ABUCUMBIX COObLIMULL. 3adayu, npusodiwue K pacnpeoeieHuro
Ilyaccona.

Kosapuayuss 08yx cnyuaiinvix eenuuun. Koapppuyuenm nuneunoi xoppenayuu. Coemecmuule
HabawoeHuss 08yx eeiuyuH. Buibopoumnwviii kosgguyuenm koppenayuu. Paznuuue medncoy numetinot
CBA3b10 U NPUYUHHO-CEOCMBEHHOU C8A3b10. JIunelinas pezpeccus, Memoo HAUMEeHbULUX K8AOPAMOos.



TEMATHYECKOE INTAHUPOBAHUE

10 kaacce

ba3zoBblil ypoBeHb

YranyOneHHbIH ypoBeHb

HazBanue paznena

OcHOBHOE conlepKaHue

OCHOBHBIE BUBI IEATENLHOCTH

Hazpanue paznena

OcHOBHOE coep KaHne

OCHOBHBIE BUIBI

(TembI) (KOTHIeCTBO o0yJarommxcs (TembI) (KOTMIeCTBO TIEATEITEHOCTH
9acoB) JacoB) o0yJaromuxcs
IIpencrasieHne [Ipencrarnenre TaHHBIX C I3BIeKaTh HHPOPMAIIHIO U3 DieMeHTHI Teopuu (I 'pad, CBI3HEIM rpad, [IpemcTaBisaTh
MaHHBIX 1 [TOMOIIBIO TAOJIHII M AMArpaMM.  [TaOIIUIl U JUarpaMM, UCITOIb30Bath rpados (3 9) MpEACTABICHHUE 3a1a9UH C 0OBEKTHI U CBSI3H
oTIFicaTeTbHAS Cpemnnee apupMeTHIECKOE, TaOIHIIB U THATPAMMBI IS roMotpio rpada. CTerneHs  MeXay HAMH C
CTaTUCTHKA MeIaHa, HanOOoJbIlee u [IpEICTaBICHUS CTATHCTHYECKIX (BaJIGHTHOCTH) BEPIIMHBL.  [MOMOIIBIO Tpada,

(49)

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

maHHBIX. HaxomuTs onmcatensHbIe
XapaKTEpUCTUKU JaHHBIX.
BriaBurats, KpUTHKOBATh
TUIIOTE3BI O XapaKTePE CIy4yalHON
M3MEHYMBOCTH U ONPEACIISIONINX
e€ axTopax

[1yts B Tpade. Llemm u
UKL ["padsl Ha
m1ockocTH. JlepeBo
CIIy4allHOr0 3KCIIEPUMEHTa

HAaXOAUTH MYTH MEXIY
BepIIMHAMU rpada.
Brigensats B rpade
[ETH 1 [UKITBL.
CTpouTh IepeBo o
OITHCAHHIO
CIIy4aitHOTO OIIbITA,
OIUCBIBATH CIIy4aliHbIE
COOBITHSI B TEPMUHAX
nepesa.

Perrats 3a1ayu ¢
noMoIibio rpados

CiryuailHbIE OMBITHI
U CIlydaiiHbIC
COOBITHSL, OIBITHI C
[PAaBHOBO3MOKHBIMH
BIeMEHTapHBIMU
MCXO0JIaMH

B9

Cry4aiiHble SKCTIEPUMEHTHI
(OTIBITHI) U CITy4YaifHbIE COOBITHSL.
JJIeMEHTapHbIE COOBITHS
(ncxonsl). BeposrHocTs
CITy4aiilHOTO COOBITHSI.
BeposiTHOCTH COOBITHI B OIBITaX
C paBHOBO3MOKHBIMH
PIIEMEHTAapPHBIMU COOBITHSIMH.
[IpakTuueckas padota

BriaensTe Ha puMepax
CITy4aiiHbIe COOBITHS B ONIICAHHOM
CIIy4allHOM OIbITE.
DOopMyJIMPOBATH YCIOBUS
[POBEJICHUS CIIYYailHOTO OIIbITa.
HaxoauTh BEpOsATHOCTH COOBITHH B
ONbITaX C PABHOBO3MO>XHBIMU
FICXOJaMH.

MopaenupoBaTh OIBITHI C
PaBHOBO3MOKHBIMU

Ciry4yaliHbI€ OIBITHI,
CiTydaiiHble COOBITHS
1 BEPOSITHOCTH
coOBITHI

3

Cry4aifHble S9KCIIEpUMEHTBI
(OTIBITHI) U CITyYaliHbIS
COOBITHSL. DIIeMEHTapHBIE
COOBITHSI (HCXOJIBI).
BeposTHOCTS ciy4aiiHOTO
coObITHsI. BepositHOCTH
COOBITHIA B OTIBITAX C
[PAaBHOBO3MOXKHBIMHU
RIIEMEHTApPHBIMHU COOBITHUSIMU

BeLIEISITh U
OMUCHIBATH CITy4alHbIC
COOBITHSA B CITy4aifHOM
OTIBITE.
DopMyIUPOBaTh
[YCJIOBUISI TTPOBEICHMUSI
CITy4aitHOTO OIIbITa.
Haxonutb
BEPOSTHOCTH COOBITHI
B OTIBITAX C

SJIeMEHTapPHBIMU UCXOaMHU B XOJI€ [PABHOBO3MOXHBIMU
[MPAKTUYECKOM PabOoThI PIEMEHTapPHBIMU
Onepanuu Hajg Onepaiuu HaJl COOBITUSMH: cnonb30BaTh quarpaMmel Ditnepa |Onepauuu Han|llepeceuenne, oObenuHeHre [Mcnonb30BaTh

COOBITUSAMHU,
CIIOKEHIE
BEPOSATHOCTEH

nepeceucHre, 00beAMHCHUE
COOBITHH, POTUBOTIOIOKHBIC
COOBITHSL.

1 CJIOBECHOE ONKCAHKE COOBITUI
1St (GOPMYITUPOBKH U

M300paKeHUs O0bETUHCHUS 1

MHOECTBAMU 5|
COOBITHSIMU.
CroxeHue g1

MHOKECTB U COOBITHIA,
[IPOTUBOIIOIOKHEIE

coObITHsL. Dopmyna

muarpammel Jilsiepa u
BepOAIBHOE OITUCAHKE

COOBITHI TIpH




(3 4) duarpammel Ditnepa. Dopmyrna |[mepecedcHs COOBITHIA. YMHOKEHHE CJI0’KEHUS BEPOSATHOCTEN BBITTOJIHEHUH
CJI03KEHUsI BEPOSTHOCTEN PemmaTs 3a/1aun ¢ UCTIONB30BAHNEM [BEPOSITHOCTEM. 'Y ciioBHas BEPOSITHOCTD. oTeparuii HaJ
(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 BeposTHOCTH. PopMyna BEPOSITHOCTEN
nepeBo ciaydaiiHoro |[lepeBo ciydaitHOro YHCIIE YCIOBHBIX C TOMOIIBIO COOBITHS [I0JIHOM BEPOSITHOCTH. COOBITHIA TIO Mepe
orbITa, (hopMyIa pkcrnepuMenTa. @opmyra NOoNHO | epeBa CIIy4aifHOrO OMbITa. (59) dopmyna baiieca. HACTYIUICHHSI APYTUX
MOJTHOM BepoaTHocTH. HezaBucruMmble Onpenenars He3aBUCUMOCTD He3zaBucumebie coObITHS COOBITHIA B CITy4ailHOM
BEPOSATHOCTHU U COOBITHS coOBITHIA IO hopMyIie U 1o OTIBITE.
HE3aBHCHMOCTh OpraHM3alMy CIy4aitHOTO OMbITa PemaTs 3aaun, B TOM
coObITHI 4HCIIe C
(6 u) MCTIONB30BAaHUEM
nepeBa CIIy4aiiHOTro
ombITa, GopmyI
CIIOKEHUA U
[YMHO>KECHUS
BEPOSITHOCTEN
DJIEMEHTBI KoMOmHaTOpHOE IPaBHIIO cnonbs30BaTh NPaBUIIO DIIEMEHTBI KomoOunraroproe npasuino  |@opMynupoBaTh 1
KOMOUHATOPHKH (4 |yMHOKeHUs. [IepecTaHOBKM M [yMHOKECHUSI IS IEPEUHCIICHUS KoMOuHaTOpHKH (4 |ymMHOKeHUs. [TepecTaHOBKH  |[TOKa3bIBATh
) ¢dakropuan. Yucno couetanuii.  [cOOBITHII B CITy4aliHOM OTIBITE. ) u pakropuan. Yucno KOMOHHATOpHEIC
Tpeyronpauk [lackans. ®opmymnalllonp3oBatbes Gopmysnon u coueTanuid. TpeyrodpbHUK  ((DaKTHL
ouroma HetoroHa TpeyroibHukoM Ilackans ais [lackans. @opmyna 6uaoMa |crionb3oBaTh
OIPEJEICHUS YUCia COYECTaHUM Herotona [IPaBUJIO YMHOXKCHUS,
M3y4eHHbIE
KOMOHMHATOpHbIE
hopMyITeI 1St
MepedrCIICHHS
PIIEMEHTOB Pa3IMYHBIX

MHOKECTB, B TOM
YUCIIE 3JIEMEHTAPHBIX
COOBITHIA B CIydaiiHOM
OIIBITE.

[lonp30BaThCs
(dhopmyoii n
TPEYTOJIHLHIKOM
TTackains s
OnpeIeICHUS Yuclia
COUCTAHUM.

[TpuMeHATH hopMyITy




6unoma Herotona JJIsA

peoOpa3oBaHUs
BBIPAYKEHUI
Cepun buHapHbI cy4aliHbIN ONBIT Pa30ouBaTh CIIOKHBIC Cepun bunapHbIi ciy4aifHbIi omeIT |Pa30uBaTh CIOKHBIE
[10CJICI0BATENBHBIX |(MCIIBITAaHKE), YCIIEX U HeyJaya. [YKCIEPUMEHTHI Ha OT/EIbHbIC [10CJICA0BATENbHBIX |(MCIIBITAaHHE), YCIEX U DKCIIEPUMEHTHI Ha
VCTIBITAHUI HezaBrcruMble NCITBITAHMS. VICTIBITAHUS. CTIBITAHNI. Heynada. HesaBucumelie OTIEIBHBIC
(31) Cepusl HE3aBUCUMBIX HCIIBITaHUH |(OCBaUBATh NOHATH: UCTIBITaHUE, |(cHbITaHUS ncnbiTanus. Cepust VICTIBITAHUS.
no nepsoro ycrnexa. Cepust CepHs HE3aBUCUMBIX UCTIBITaHUI.  |bepHymm. HE3aBHCHMBIX HCIIBITaHUH 10 PemmaTs 3a1aun Ha
HE3aBHCHUMBIX HCIIBITAHUI [IpuBOAUTH IpUMEPEI cepuit Cayuaiinbiii BeIOOp |nmepBoro ycnexa. Cepus MOMCK BEPOSATHOCTEHN
beprymm. HE3aBHCHUMBIX HCIIBITAHUH. 113 KOHEUHOI HE3aBUCHMBIX UCTIBITAHUH  |COOBITHIA B cCEpU
[IpakTideckas pabora ¢ Peate 3a7a4i Ha MOUCK COBOKYITHOCTH bepuymnu. Cny4aiiHblii MCIIBITAaHUI 1O
MCIIOJIb30BAHUEM JJICKTPOHHBIX  [BEPOSITHOCTEH coObITHil B ceprn  |(5 4) BBIOOD M3 KOHEUHOH [epBOro ycrexa u B
TabamI VCIIBITAHUH JJO IEPBOTO yCIEXa U B COBOKYITHOCTH. CEepHSIX MCIBITaHUN
cepusix ucneiTanuii beprnysu. [IpakTudeckas padora ¢ bepHymy, a Takxke B
M3y4yath B X0J€ NPaKTUUECKOU HCIIOJIb30BAaHUEM OIBITaX CO CIy4YalHBIM
paboThI C HCTIOJIL30BaHUEM 9JIEKTPOHHBIX TaOIHI] BBEIOOPOM M3 KOHEYHOM
9JIEKTPOHHBIX TaOJIHIL BEPOSITHOCTH COBOKYITHOCTH C
COOBITHIA B CEPHAX HE3ABUCHMBIX MCTIOJIb30BaHUEM
VCTIBITAHUI KOMOMHATOPHBIX
(hakToB 1 popmyI, B
TOM YHCJIE B XOJIE
[paKTHUECKOil paboThI
C IpUMEHEHUEM
CTaHJapTHBIX
(dbyHKIMI
Cry4aiinble CrnyyaiiHas BeMYMHA. OcBauBaTh MOHATHSA: ciy4aiiHas  |CiyuaiiHble CrnyyaiiHas BelUYMHA. OcBauBaTh MOHATHSA:
BEJTMYHHBI U Pacripenienenre BepoSTHOCTEH.  [BETTMYMHA, pacIpeeieHue, BEIMIMHBI Pacnpenenenne CiTydJaiiHas BeTUUMHa,
pacripeieeHust JlnarpamMMa pacrpeneneHus.. TabJIMIa pacpeeIeHus, U pactpeielieHnsl  [BepOATHOCTEN. JlnarpamMma  |pacripeiesieHue,
(6 ) CymMa 1 Ipon3BeicHUE uarpamma pactpeneIcHusl. (14 ) pacnpenenenus. Onepanyu  [rabnuna
ciy4aiiHbIx BesinuuH. [Ipumepsr  ([IpuBoauTs IpUMeEpHI HaJ| CIIly4aiiHbIMU pacIpeneneHus,
pacmpezienieHuil, B TOM Yucye pacnpeneneHuii, B TOM 4Hcie BenmarHamMu. [Ipumepsr muarpaMmma
reOMETPHYECKOE 1 TEOMETPHUYECKOTO U pacnpeznenenuil. bunapnas  |pacnpeneneHusl.
OMHOMUATEHOE omHOMHUANBEHOT0. CpaBHUBATH CITy4aiiHasi BEJIMYMHA. Haxonuts 3HaueHus
pacnpeaeneHus CITyJaiiHbIX ['eomeTprueckoe CYMMBI 1
BETMYIHMH pactipe/iesieHue. MTPOM3BEICHHS
HaxoauTh 3Ha4eHUs! CyMMBI U bunomuanbHoe CITy4allHBIX BEJIMYHH.
MTPOM3BECHHIS CITyJaifHBIX pacripe/iesieHue. Ctpouth OMHApHBIE

BEJTMYHH.
CTpOouTh U Pacro3HaBaTh

MaTteMaTHYeCKOE OKUIaHNUE
CIIy4ailHOM BETMYUHBI.

pacrpeesieH s 1o

OIUCAHUIO COOBITUN B




reOMETPUUYCCKOE U ONHOMHAIBHOE
pacnpezeneHue

CoBMeCTHOE pacIpeielieHre
IBYX CIIy9allHBIX BEJIMYMH.
HezaBucumele ciydaiiHbie
BennmunHBL. CBOMCTBA
MaTEeMaTH4eCKOTO
oxxuaanus. Marematuieckoe
OKHMTaHue OMHAPHON
CIIy4aliHOU BEJIMYUHBI.
MaTteMaTH4eCcKOe OKUJaHUE
TeOMEeTPHY CKOTO U
OMHOMHAIBHOTO
pacnpenenenuil. Jlucnepcus
Y CTaHIapPTHOE OTKIIOHCHHE.
ucnepcust OnHapHOI
CITy4ailHOM BEJIUYUHBI.
CBolicTBa JUCTIEPCUHL.
MaTeMaTH4eCcKOe OKUJaHUE
MIPOU3BEIICHUS U JUCTICPCHUS
CYMMBI HE3aBUCHMBIX
CIIy4alHbIX BEJIMYMH.
Jlucniepcust OHHOMHAIILHOTO
pacripeesieHus.
[MpakTudeckas paboTa ¢
WCTIOJTE30BaHIEM
DIIEKTPOHHBIX TaOIHI]

CIIy4YallHbIX OIBITAX.
Ctpouth 1
pacro3HaBaTh
rEOMETPUUYECKOE U
OMHOMHUAITBEHOE
pacrpeieneHus..
Pemiate 3a1auun Ha
BHIYMCIICHUC
MaTeMaTHIeCKOTO
OKHTaHUsL.

CTpOUTH COBMECTHBIC
pacrpeieieHus..
I3yuaTh cBOICTBa
MaTeMaTHIeCKOTO
oxxuganud. Peniato
3a/1a4H C TIOMOIIIBIO
3yYEHHBIX CBOMCTB.
I1o n3y4eHHbIM
(hopMyJiaM HaXOAUTh
MaTeMaTUYECKUE
OJKUJJAHHS CITyYaifHBIX
BEJIMUNH, UMEIOIUX
TEOMETPUUECKOE U
OMHOMHUATBEHOE
pacrpeneneHus
OcBauBaTh MOHATHS:
mucriepcus,
CTaHIapTHOE
OTKJIOHCHHE
CITy4ailHOM BEJIMYMHBI.
Haxonuts nucnepcuro
M0 pacrpeneNeHHIO.
M3y4ath cBOMCTBA
mucnepcum.

ITo u3y4eHHbIM
(hopMyJiaM HaXOAUTh
TICTIEPCHUIO
OMHOMHUAITEHOTO

pacrpeesieH s, B ToM




qrcIIe B XOJIC
MPaKTHIECKON pabOThI

O000611IEHNE U

OmnucaTeabHast CTaTUCTHKA.

[IoBTOPSITH U3yUYEHHOE U

cHCTeMaTH3alus Ciy4aiiHble OIBITHI U BBICTPaNBaTh
3HAHUI BEPOSITHOCTH CITy4YalHBIX crCTeMY 3HaHHUI
(54) coOrITHi. Oniepanuu Hat
COOBITHAMHA. DIEMEHTHI
KOMOWHATOPHUKH, CCPUHU
HE3aBUCUMBIX UCTIBITAaHUH
11 knace
ba3oBblil ypoBeHb YriryOneHHbIi ypOBEHb
HasaHue pasnena (OCHOBHOE coJiepKaHne (OCHOBHBIE BUJIBI Hassanue pasznena OcHOBHOE cojiepKaHue (OCHOBHBIE BUBI
(TeMBI) (KOJTHMIECTBO TEeATSITEHOCTH (TeMBI) (KOJTHIECTBO e TSIIEHOCTH
4acoB) 00yJaIoIInXCsl 4acoB) 00yJarommxcst
Pacripenenenue [locrnenoBarenbHOCTh BoiaensaTs no onucaHuio
[Tyaccona OJIMHOYHBIX HE3aBHCHUMBIX CITy4aifHOTO OTIbITa
(29) coOsrTuit. [Ipumep 3amaun, BEJTMYHHEI,
[IPUBOSALICH K pacrpeiesieHHbIE 110
pacnpenenenunto [Tyaccona. 3akony Ilyaccona.
[IpakTrueckas padora c Pemiate 3a1a4u, B TOM
UCII0JIb30BAaHUEM DJIEKTPOHHBIX [4UCIIE B XOJIE
a0y MPaKTUIECKOU pabOTHI C
PUMEHEHUEM
CTaHJApTHBIX QYHKIHH
PIIEKTPOHHBIX TaOIHI]
Maremarnueckoe [TpuMepbl TpUMEHEHUST OcBauBaTh MOHSTHE HenpepriBHbIE [TpuMepbl HepPepBIBHBIX 3SHAKOMUTHCSI
OKUJIaHUE CITYYaiiHOW [MaTeMaTHYeCKOTrO OXHJIaHUS |[MaTeMaTHYeCKOTO CITydaiiHbIe BETMUMHBI  |CITyYaiHBIX BEJTHYHH. MOHSTHSIMH:
BEJIMYUHEI (4 4) (cTpaxoBaHHeE, JIOTEPEs). OKUAAHUS. (pactipesneneHus), @YHKIHA IIIOTHOCTH HETpEephIBHAS
MatemaTrueckoe oxxunanue || [ppuBoauTh u 00Cy)aaTh [OKa3aTEIbHOE BEepOSITHOCTU. PaBHOMEpHOE  [ciTyuaiiHas BeJIM4HHA,
CYMMBI CITy4allHBIX BEJIMUUH. [IPUMEPHI MPUMEHEHUSI  |[M HOpMaJIbHOE pacnpenenenue. [Ipumepst HETIPEepHIBHOE
MaTteMaTHYecKoe OKUIaHHE  [MaTeMaTHIECKOTO pacnpeneneHus (4 1) 3a]a4, IPUBOJISIINX K pacnpezeneHue,
TeOMETPHUECKOTO U OXKHUJIAHHSI. [MOKa3aTeIbHOMY U K (YHKIIUS TUIOTHOCTH
OMHOMHAIBHOTO Bbrauciisth HOPMAJIEHOMY BEPOSTHOCTH.
pacrpeaeneHuit MaTeMaTHYeCcKoe pacnpenenenusiM. @ynkuust  [HaxonuTs BeposTHOCTH
O)KHIIaHUE. IUIOTHOCTH BEPOSITHOCTH COOBITHH 110 TAaHHOK




Hcronms30BaTh MOHATHE
MaTeEMaTHYECKOT 0
0XKUJAHUS U €r0 CBOMCTBA
[P PEIIICHUH 3a/1a4.
HaxoauTh 110 H3BECTHEIM
dopmynam
MaTeMaTHYECKOE
0’KHJaHIE CYMMBI
CITy4YaiiHbIX BEJTMYUH.
HaxoauTh 110 H3BECTHEIM
dhopmyam
MaTeMaTHYECKUE
0>KMIaHUS CITy4alHbIX
BEJIMYMH, UMEIOIINX
TEOMETPHUYECKOE H

MMOKA3aTEIEHOTO
pacrnpeneneHus. OyHKIUSL
[JIOTHOCTHU BEPOSTHOCTU
HOPMAJIBHOTO pacIpeeNIeHHs

(hyHKITHH TUTOTHOCTH.
3HAKOMHTBCS C
[IOHSTUSIMU:
[MOKa3aTelILHOE
pacrpe/elicHue,
HOpMaJIbHOE
pacrpeeiicHue.
BrIensaTh 1o onmmMcaHuio
CITyJaiiHbIC BEIMYHUHBI,
pacnpeesieHHBIE 1o
MOKa3aTeILHOMY
3aKOHY, 10
HOPMAaJIbHOMY 3aKOHY.
Paz0uparh IpruMepsI
3aj1a4, IPUBOJISIINX K

OMHOMHATBHOE MOKa3aTeJIbHOMY
pacrpeneneHus pacIpeesIeHHIo U K
HOPMAJIEHOMY
pacIpeneneHuIo
ducnepcus u ucniepcus u cranaaptHoe  |(OcBauBaTh MOHSITHS: DIIEMEHTBI ['enepanbpHas COBOKYNHOCTb U |{OCBauBaTh OHATHSL:
CTaHJIapTHOE oTkJIoHeHHe. ucrepcun criepeusi, CTaHAapTHOE  |MaTeMaTH4eCKON cirydaiiHas BEIOOpKa. reHepaibHas
OTKJIOHEHHE reOMETPUUECKOro U OTKJIOHEHHE CIIy4YaliHOH  |[CTATUCTHKH 3HAKOMCTBO C BEIOOPOYHBIMH ~ |COBOKYITHOCTb,
CIIy4yailHOM BEJTMYMHB! |OMHOMHAILHOTO BEJINUUHBI. (6 1) xapakrepuctukamu. OneHka  [BbIOOpKa, BEIOOPOUHOE
(4 q) [IpaxTrueckas pabota ¢ pacripeesieHus. CpEIIHETO U AUCTIEPCUH cpelHee 1 BEIOOpOYHast
MCTIOJIb30BaHUEM HaxoIuTh IUCTIEPCHIO 10 reHepaIbHOM COBOKYITHOCTHU C  |[IMCIIEPCHSL.
HIIEKTPOHHBIX TaOJIUII pacrpeeeHHIO. MOMOILbIO BEIOOPOYHBIX Boraucnsats
HaxoIuTh 110 U3BECTHBIM xapakTtepucTuk. OlleHHBaHNE |[BBIOOPOYHBIE

bopMyiam TUCTIEPCHIO
FEOMETPHUUECKOTO U
OMHOMHAJIBHOT'O
pacrpeaescHus, B TOM
YICIIE B XO/€E
MPaKTHYECKOM paboTHI ¢
HCIIOJIb30BAaHUEM
DJIEKTPOHHBIX TAOJHI

BEPOATHOCTEH COOBITHIA TIO
BEIOOpKE.

CraTucTryecKkas rurnoTesa.
[IpoBepka MpocTenImx
TUIOTE3 C TOMOIIBIO CBOWCTB
M3y4EHHBIX paclpeae/ICHUH.
[IpakTuueckas padora ¢
MCIIOJIb30BaHHEM DJIEKTPOHHBIX
TaOITHI]

XapaKTEPUCTUKH U HA UX
OCHOBE OLICHUBATh
XapaKTEPUCTUKH
reHepaIbHOM
COBOKYITHOCTHU.
OcBanBaTh MOHATHSL:
CTaTUCTHYECKAS
runore3a. OLeHnBaTh
BEPOSITHOCTH COOBITHIH 1
[IPOBEPSTH IIPOCTEUILINE
CUIIOTE3bl HA OCHOBE
BEIOOPOYHBIX TaHHBIX, B




TOM YHCJIE B XOJIC
MPaKTHIECKON pabOThI

3aKOH OOJIBIINX YKCET

CRY

3aKoH OOJIBIINX YHCEL.
Br10opouHBIi MeTOx
HCCIIEAOBAHUIM.
[IpakTuueckas pabora c
HCITONTb30BAaHUEM
PJICKTPOHHBIX TaOJTHI]

3HAKOMHUTHCS C
BBHIOOPOYHBIM METOAOM
HCCIIeJOBaHUS
COBOKYITHOCTH JIaHHBIX.
M3yuaTh B X07€
MMPaKTHIECKOH pabOTHI ¢
MCTIOJTb30BaHAEM
PIICKTPOHHBIX TaOJTHI]
[IpUMEHEHNE
BEIOOPOYHOTO METOA
HCCTIeJOBaHUS

3aKOH OOJIBIINX YUCET

(59)

HepasenctBo UeObIména.
Teopema Ueonrmeéna. Teopema
beprymmm. 3akoH 0obIINX
yucelsl. BRIOOpOYHBIH METOJ
HCCIIEIOBaHU.

[IpakTrueckas padoTa ¢
HCIIOTE30BAaHUEM DIIEKTPOHHBIX
TaOJIALL

Pazbupartsb
TOKa3aTeNbCTBA TEOPEM.
OcBanBaTh BEIOOPOYHBIH
METOJ UCCIIEAOBAHUN, B
TOM YHCIIE B XO/E
MPaKTHIECKON pabOThI

HenpepriBabie
Clly4yaifHble BETMYMHBI
(pactipenerne- Hys)
(29)

[ IprMeps1 HETIPEPHIBHBIX
CITy9aiiHBIX BEJIMYHH.
OYHKIUS ITIOTHOCTH
pacnpenenenus. PaBHomepHoe
pacnpezieieHUe U ero
CBOICTBA.

OcBauBaTh MOHATHS:
HETIPEPbIBHASI CITy4aiHas
BEIMYMHA, HETIPEPHIBHOE
pacmpenenenue, QyHKIHS
[IOTHOCTU BEPOSITHOCTH.
[IpuBOAUTH IPUMEPHI

BEJIMYMH.

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

HENPEPBIBHBIX CITyYalHbIX

CBs13p MEXIY
CITly4aliHBIMU
BerunHaMu (6 1)

KoBapuranus AByx ciy4ailHbIX
BenmarH. Koaddumment
koppesauud. CoBMECTHBIE
HAOJIOICHYSI IBYX BEIMYKH.
Br16opounsIit Ko ummeHT
Kkoppensauuy. Pazmiune Mexmy
JIMHEHHOU CBA3BIO U
MIPUYUHHO-CJIE/ICTBEHHON
CBs3b10. JIMHEWHas perpeccusl.
[IpakTuyeckas pabora c
HCIIO0JIb30BAHMEM JIEKTPOHHBIX
Ta0JIAL]

OcBauBaTh MOHATUS:
KOBapHarLys,
KOD(PUIIEHT
KOppEJsILUY, IMHEHAS
3aBUCHMOCTb.
OLEHUBATh XapaKkTep
CBSI3H MEKTY
CIIy4yallHBIMU
BCIIMYMHaAMU, UCXOAs U3
[IPUPOJBI JaHHBIX U
BBIYHCIICHHBIX
XapaKTEPUCTHUK.
Hcnonb30BaTh




HopmansHoe 3amaun, IPUBOSIINE K OcBauBaTh MOHATHS: TarpaMMbl
pacripeieieHIe HOPMAJIEHOMY HOpMAaJTbHOE paccenBaHUS IS
(2 4) pacnpeneneHuro. OyHKIMA  [pacrpe/iesieHIe. M300paKCHIIST
[JIOTHOCTH U CBOWCTBA BriaensiTh Mo OnrcaHuio COBMECTHOTO
HOPMAJIBHOT'O PacIIpPe/ICIICHHS. [CTyYaiiHbIC BETMYHHBI, pacceuBaHMsI JaHHBIX.
[IpakTudeckas padbora ¢ pacnpeiesi€HHbIE TIO Haxonuts
HCTIOTb30BaHIEM HOPMaJIbHOMY 3aKOHY. KO3 (HUIMEHTHI OCH
QIIEKTPOHHBIX TaOIHI] [IpuBOIUTH IPUMEPHI TuarpamMmel, B TOM
3a]1a4, IPUBOISIINX K YHUCIIC B XOJIC
HOPMaJILHOMY MPaKTHYECKON paboTHI ¢
pacTpeieIeHHIO. [TPUMEHEHUEM
HaxoauTe 4MciIoBEIE CTaHIAPTHBIX (PyHKIHN
XapaKTePUCTUKU
HOPMaJIHHOTO
pactpeneneHus mo
HM3BECTHBIM (hOPMYJIaM.
Pemats 3a1aumy,
CBSI3aHHEBIE C
[IPUMEHEHUEM CBOMCTB
HOPMAaJILHOTO
pacnpezieieHu, B TOM
YUCIIE C UCTIOIB30BAaHUEM
PIIEKTPOHHBIX TaOIHUI]
[loBTOpeHNE, [IpencraBnenne TaHHBIX C [loBTOpATH M3yueHHOE 1 |O000mEHNE U [IpencraBieHne TaHHBIX C [loBTOPATH U3yUeHHOE U
000011IeHHE [TOMOIIBIO TA0JIUI] U BBHICTPANBATH CUCTEMY CHUCTEeMaTH3aITus MTOMOIIIBIO TA0JIUI] U IUATrPaMM, [BBICTPAMBATh CUCTEMY
1 CHICTEMaTU3aIHs Uarpamm, onrcaTelnsHast 3HAHUIT 3HAHUIT OIHCaTeNbHAS CTATUCTHKA, 3HAHUIT
sHanwii (19 ) CTaTUCTHUKA, OITBITHI C (11 ) OTIBITHI C PABHOBO3MOYKHBIMH

PaBHOBO3MOKHBIMH
HIIEMEHTAPHBIMH COOBITHSIMH,
BBIUUCIICHUE BEPOSITHOCTEH
COOBITHH C IPUMEHEHUEM
(hopmy1t u rpadIecKuX
METOJIOB (KOOPIUHATHAS
psiMasi, AepeBo, AuarpaMmma
Diinepa), CIryqaiHbIe
BEITMYHHBI U PaCTIPEICIICHMS,
MaTEeMaTHYECKOE OXKHIaHUE

CIly4aiiHOM BEJIMYMHBI

3JIEMEHTAPHBIMU COOBITHSIMH,
BBIYHCIICHHE BEPOATHOCTEH
COOBITHH C IPUMEHEHUEM
¢dhopmyn u rpaduuecKux
METOAOB (KOOpAMHATHAS
rpsMasi, IepeBo, AnarpaMmma
Diinepa), CirydaiiHbIe
BEJIMYMHBI U paclpe/ielieHHsI,
MaTeMaTHUECKOE OXKUIaHHE
CIIy4ailHOM BEJIMYMHBI
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