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OenepanpHas paboyas mnporpamMma Mo y4yeOHOMY mpenMery «MaremaTuka»
(6a3oBbBIN ypoBeHB) (TIpenMeTHast 061acTh «MaremaTnka U MHGOPMATHKAY») BKIIOYACT
MOSICHUTENIbHYIO 3aMUCKY, COAepKaHue 00yUYeHus, TUIAHUPYEeMble PE3yJIbTaThl OCBOCHUS
porpamMMbl 10 MaTeMaTHKe, TeMaTHuecKoe IJIaHUPOBaHUE, MepedyeHb (KoaAu(HUKaTop)
pacmpeneNieHHbIX MO KjaccaMm MpOoBepsieMbIX TpeOOBaHHI K pe3yabTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTebHON MPOrpaMMbl CPEAHETO OOIIEr0 0Opa3oBaHUsS U AIIEMEHTOB
COZIep)KaHMsI 10 MaTeMaTuKe, TepeueHb (Koau(pUKaTop) MpOBEPSIEMbIX TPEOOBAHHM K
pe3ynbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTelbHOM MPOrpaMMBbl CPEIHEro OOIIero
00pa3oBaHus U AIEMEHTOB COJIEPKaHUs IO MaTeMaTHKe.

[TosicHuTeNbHAS 3aMMCKa OTpakaeT OOIIUe IENH U 3a/1a9 M3YUCHUS MaTEMaTHKH,
XapaKTePUCTUKY TICUXOJIOTMUECKUX TMPEANOChUIOK K €€ H3YYEHHUI0 O00ydaroluMHUCH,
MECTO B CTPYKType y4eOHOro IjlaHa, a TakXKe MOIXOAbl K OTOOpy coaep:kaHus, K
OTIpEe/ICTICHUIO TUTAHUPYEMBIX PE3yJabTaTOB.

Conmepxanue OOy4YeHHsI PacKpbIBaeT COACp)KATENbHBIC JIMHUU, KOTOpHIC
npenararoTcst Juisi 00s3aTeNbHOTO M3YUYEHHs] B KaXKJIOM KJIAcCe€ Ha YPOBHE CPEIHETrO
o01rero oOGpazoBaHuMsl.

[Inanupyembie pe3yabTaTbl OCBOCHUS MPOTPaMMBbl MO MaTEMAaTHKE BKJIIOYAIOT
JUYHOCTHBIC, METalpeIMETHBIC pEe3yJabTaThl 3a BECh IMEpHUOa OOyYCeHHs] Ha YpPOBHE
CpenHero oo0Iero oopa3oBaHus, a TAaKXKe MPEIMETHbBIE JOCTIXKEHUS 00ydarolierocs 3a
KXl TO] 00y4eHUs

HOACHUTEJ/IBHASA 3AIIUCKA

[Iporpamma 1o MaTeMaTHKe Ha yYpOBHE CpeiHero o011ero oopa3oBanus pa3padoTaHa
Ha ocHoBe ®I'OC COO ¢ y4eToM COBPEMEHHBIX MUPOBBIX TPEOOBAHUH, MPEABIBISIEMBIX
K MaTeMaTU4eCKoMy 0Opa30BaHUIO, U TPAJIUIIMI poccuiickoro oopa3oBanus. Peann3zanus
porpaMMbl IO MaTeMaTUKe 00ECTeUrBAET OBJIAJICHNUE KITFOUEBBIMU KOMIICTCHIIUSMH,
COCTABJISIIOIIMMHA  OCHOBY JUII CaMOpa3BUTHUSI M HENPEPBHIBHOTO OOpa3oBaHUS,
[[EJTIOCTHOCTh OOIIEKYIBTYPHOTO, TUYHOCTHOTO M MO3HABATEILHOTO Pa3BUTHUS JTUYHOCTH
00y4Jaronuxcs.

B nporpamme mo maremaTtuke y4TEHbl MIE€H U NoOJoKeHUs KoHuenuuu pa3BuUTHUs
MaTemarnueckoro ooOpazoBanusi B Poccuiickoit ®enepanuun. B coorBeTcTBUM €
Ha3BaHWEM KOHIICTIIMM, MaTeMaThuueckoe oOpa3oBaHWE JOHKHO, B YAaCTHOCTH,
NPENOCTaBIATh  KKAOMY OOydarolieMycsi BO3MOXKHOCTh JIOCTHDKCHHS  YPOBHSI
MaTeMaTUYeCKUX 3HaHWM, HEOOXOAMMOTO [Jisi JajJbHEWINEeH YCIelNIHOW KU3HU B
obmectBe. MIMeHHO Ha pemIeHHe 3TOW 3aJa4yd HaleleHa MporpaMma IO MaTeMaThKe
0a30BOr0 ypOBHSI.

B smoxy mudposoit Tpanchopmarum Bcex cdep dUermoBEUECKOU IEATETHLHOCTH
HEBO3MO)XHO CTarhb OOpa30BaHHBIM COBPEMEHHBIM  YEJIOBEKOM 0e3  06a3oBoi
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MaTeMaTHU4€CKOM IIOAT'OTOBKH. VK€ B IIKOJIE MaT€MaTHKa CJIYKUT OIIOPHBIM IIPCAMCTOM
A1 U3y4dCHUS CMCKHBIX JUCHUIIIMH, a B JKU3HM TIIOCJIC IIKOJIbI peaHbHOﬁ
HGO6XO,ZIHMOCTI>I-O CTaHOBHUTCS HCIIPCPBIBHOC O6p330BaHI/Ie, qTo Tp€6y€T HOHHOHCHHOI?I
0azoBoi O6HICO6p3.30B3.TGHLHOﬁ IIOAT0OTOBKH, B TOM 4YHUCJIC 1 MaTeMaTHU4€CKOM.

D10 00YCIOBJIEHO TE€M, YTO B HAIIM JHU PACTET YUCJIO CIEIHUATBHOCTEN, CBSI3aHHBIX C
HEIMOCPEICTBEHHBIM MPUMEHEHHEM MaTeMaTUKU: U B cpepe SKOHOMUKH, U B OM3HECE, U
B TEXHOJIOTMUECKUX 00JACTIX, U Jake B TyMaHUTapHbIX cepax. Takum oOpa3zom, Kpyr
oOy4aromuxcsi, I KOTOPhIX MaTeMaThuka CTAaHOBHUTCS 3HAUYMMBIM MPEIMETOM,
CYIIECTBEHHO PaCIIUPSICTCS.

[TpakTrueckas TOJIE3HOCTh MaTEMAaTHKH OOYCIIOBJIEHA TEM, YTO €€ MPEAMETOM
SBIISAIOTCS (DyHIaMEHTAJIbHBIE CTPYKTYPhI HAILIETO MUpPA: MPOCTPAHCTBEHHBIE (POPMBI U
KOJIMYECTBEHHBIE OTHOIICHHS OT MPOCTEHIINX, yYCBAMBAEMBIX B HEMOCPEICTBEHHOM
OTBITE, JO JOCTaTOYHO CIIOKHBIX, HEOOXOAWMBIX IS PAa3BUTHS HAYYHBIX W
TEXHOJIOTUYECKNX uJield. be3 KOHKPETHhIX MareMaTU4YeCKUX 3HAHUW 3aTpydHEHO
MOHMMAaHUE TPHUHIIMIIOB YCTPOMCTBA W MCIOJB30BAHHUS COBPEMEHHOW TEXHUKH,
BOCHIPUSITUE M HUHTEPHpETalusi pa3HOOOpa3HOM  COUMAIBHOM, HKOHOMHYECKOM,
NOJIUTUYECKON  uHpopManuu, ManodPQpeKkTuBHA TMOBCEIHEBHAs  MpPAKTHYECKas
NeATeTbHOCTh. KaXk1oMy 4elToBeKy B CBOSH KU3HU MPUXOIUTCS BBITOITHSITH I0CTaTOYHO
CJIOHBI€ PACUEThl U COCTABIISATh HECIOXKHBIC AITOPUTMbI, HAXOAUTH HYKHbIE (POPMYIIBI
U MPUMEHSTHh WX, BIAJCTh MPAKTUYECKUMU MPUEMaMHU T€OMETPUUYECKUX H3MEpPEHUN U
MOCTPOCHHM, YUTaTh WH(GOPMAINIO, TPEACTABICHHYIO B BUIY TaOJUIl, TUarpaMM H
rpaUKOB, )KUTh B YCIOBUAX HEOMPEIEICHHOCTH U TIOHUMATh BEPOSITHOCTHBIN XapaKkTep
CITy4alHBIX COOBITHUM.

OnHOBPEMEHHO C pacmpeHueM cdep MPUMEHEHUS MaTeMaTHKA B COBPEMEHHOM
obmecTBe Bce Ooyiee BaKHBIM CTAaHOBHUTCS MaTeMAaTHUYECKHH CTHJIb MBIIUICHUS,
MPOSBIISIONIMICS B OMPEEICHHBIX YMCTBEHHBIX HaBbIKax. B mpormecce wu3yueHus
MaTeMaTHKd B apceHaJ MPUEMOB M METOAOB MBIINUICHUS YEJIOBEKa €CTCCTBECHHBIM
00pa3oM BKITIOYAIOTCS MHAYKIUS U ASTYyKIHsI, 0000IIeHNEe U KOHKPETU3aIlus, aHalIu3 U
CUHTE3, KJIacCu(PUKAIMA U CUCTEMaTH3alus, a0cTparupoBanue u aHamorus. OObEeKTHI
MaTEeMaTHYECKUX YMO3aKIIIOUYCHUH, TMpaBWia WX KOHCTPYUPOBAHHS PACKPHIBAIOT
MEXaHW3M  JIOTHYECKHUX  TOCTPOCHWH,  CIOCOOCTBYIOT  BBIpaOOTKE  yMEHHUS
dbopMymupoBaTh, O0OOCHOBBIBaTH W JIOKA3bIBaTh CYXKICHHUS, TEM CaMbIM pa3BUBAIOT
JIOTUYECKOE MBINIUICHHE. MaTeMaThKe MPUHAUICKUAT BeAylnas poib B (pOpMUpOBaHUN
ANTOPUTMUYECKON KOMIIOHEHTHI MBIIIJICHUS W BOCHUTAHUM YMEHHUN N1eWCTBOBAThH TIO
3a/IaHHBIM QJITOPUTMaM, COBEpPUICHCTBOBaTh M3BECTHBIE U KOHCTPYMPOBaTh HOBbIE. B
MPOIIeCCE PEIIEeHUs 3a/1a4 — OCHOBHOW Y4eOHOMU JAEATEIHPHOCTH Ha YPOKaX MAaTEMATHKHU —
Pa3BUBAIOTCS TBOPUECKAs U MPUKIAIHASI CTOPOHBI MBILIICHHUS.

OOyueHue MaTemMaTvke JaeT BO3MOXKHOCTb pa3BUBaTh y OOy4YalOIIMXCS TOYHYIO,
palMoHaNbHYI0 U MHGOPMATUBHYIO peYb, YMEHUE OTOMparh HauOoyiee MOAXOASIINE
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A3BIKOBBIE, CUMBOJIMYECKUE, TpaUUyeCKue CpeICTBA JIsi BBIPAKEHUS CYXKICHUM U
HAIJISTHOTO WX TPEICTABICHHUS.

HeoOxomumbpiM KOMIOHEHTOM OOIIEH KyIbTypsl B COBPEMEHHOM TOJKOBAaHUU
ABJIAETCS OOIEE 3HAKOMCTBO ¢ METOJaMU NTO3HAHUS JEHCTBUTEIBLHOCTH, PEACTABICHHUE
0 IpeaMeTe U METOAE€ MaTeMaTHK{, €ro OTIMYUS OT METOJOB €CTECTBEHHBIX U
TYMaHUTApHBIX HayK, 00 OCOOCHHOCTSIX MPUMEHEHHMS MAaTEeMaTUKH JJs pPEelIeHUs
Hay4HbIX U MPUKJIAJAHBIX 331a4. TakuM 00pa3om, MaTeMaTuyeckoe 00pa3o0BaHuE BHOCUT
CBOI1 BKJIaJl B (hOpMUPOBaHUE OOIIEH KyIbTyphI Y€JIOBEKA.

N3yyeHne mareMaTuku CIOCOOCTBYET 3CTETUYECKOMY BOCIUTAHHMIO YEJIOBEKA,
NOHMMAHUIO KpacoTbl M WU3SIIECTBA MAaTEMAaTUUYECKUX PACCYKIEHUH, BOCIPHUSATHIO
TeOMETPUUYECKUX (POPM, YCBOCHHIO HJIEH CHMMETPHH.

[IpuopurerHpiMu HensiMu o0ydeHus marematuke B 10—11 kiaccax Ha 06a3oBoM
YPOBHE SIBISIFOTCSI:

(opMHUpOBaHUE UEHTPAIbHBIX MAaTeMAaTUYECKUX TMOHATHH (YUCIO, BEJIWYMHA,
reomeTpuyeckas Qurypa, MnepeMeHHas, BEpPOSATHOCTb, (YHKIMs), O0OeCIeYyrBaIOLINX
IPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MAaTEMaTHYECKOTO 00pa3oBaHUsl 0O0y4arOIINXCS;
NOJIBE/ICHNE O0YyYaroIIMXCsl HAa JOCTYITHOM JIJIsl HUX YPOBHE K OCO3HAHMIO B3aUMOCBSI3U
MaTeMaTUKd M OKPY)KAloIIero Mupa, NOHMMaHWE MaTeMaTHKH KaK YacTd oOIein
KYJABTYpbl YEJIOBEUYECTBA; PA3BUTHE WHTEIUIEKTYaJIbHBIX W TBOPUYECKUX CIOCOOHOCTEN
oOyyaronmuxcsi,  IMO3HABATEIbHOW  AKTUBHOCTH,  MCCIEHOBAaTENbCKUX  YMEHUH,
KPUTUYHOCTH MBILUIEHUSI, HMHTEpeca K HU3YYEHUI0 MaTeMaThku; (HopMuUpOBaHHE
(YHKIMOHATBHOW MaTeMaTH4YeCKOM IPaMOTHOCTH: YMEHUS

pacno3HaBaTh MaT€MATHYECKUE ACIEKThl B PEaJbHbIX JKU3HEHHBIX CUTyalUsIX U TpHU
M3YYCHUHU APYTHX YUSOHBIX ITPEAMETOB, IPOSIBIICHUS 3aBUCHUMOCTEH 1 3aKOHOMEPHOCTEH,
dbopmynupoBaTh MX Ha SI3bIKE MAaTeMAaTUKH W CO3JaBaTh MareMaTH4YeCKHE MOJIEIH,
MPUMEHATh OCBOCHHBIM MAaTeMaTUYeCKWM anmapar ISl pPEeHIeHUs] MPaKTHKO-
OPUEHTHPOBAHHBIX 33/1a4, UHTEPHPETUPOBATH U OLICHUBATH MOJIYYECHHBIE PE3YJIBTATHI.

OCHOBHBIMM JINHUSIMU coziepkanus MateMaTuku B 10—11 knaccax sBnsiroTCs:

«Ywucna u BIYUCICHUs», «Anredpa» («Anredpandeckue BeIpaKCHUs», « YPaBHEHUS

U HepaBeHCTBa»), «Hawama  maremaruueckoro  aHammza»,  «leomeTpus»
(«'eometpuueckue GUrypsl U uX cBOMCTBay, «M3MepeHne reoMeTpuyeCcKIX BEJIMUUHY),
«BeposTHOCTh U cTaTucTUKay. [[aHHbIE JTMHUM Pa3BUBAIOTCS MapasuieNIbHO, KaXaasl B
COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJTHAKO HE HE3aBUCHMMO OFHAa OT ApPYroi, a B
TECHOM KOHTakTe M B3auMojeicTBuU. Kpome 3Toro, ux oOBEIMHSAET JIOTHYECKas
COCTAaBJIAIOLIAsA, TPAJAULUMOHHO NpPUCyL[ass MAaTeMaTUKEe M MPOHU3BIBAIOIIAS BCE
MaTeMaTH4YeCKre Kypchl U coaepkarenbabie Tuaun. ChopmynupoBannoe B ®I'OC COO
TpeOOBaHME «BIAJCHUE METOAAMH JIOKa3aTeNIbCTB, AJITOPUTMAMH pEHICHHs 3a/ad,
yMeHue GOpMYyIUPOBATH ONPEIEICHUS], AKCHOMBI U TEOPEMBbI, MPUMEHSITh UX, IPOBOJIUTH
JI0Ka3aTeIbHbIE PACCYXKIACHUSI B XOJ€ pPEUICHUs 3a/Ja4» OTHOCUTCS KO BCEM Yy4eOHBIM
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KypcaM, a (OpMHUpPOBaHHE JIOTMUECKUX YMEHUW paclpeaeisieTcs IO BCEM TojaMm
oOydJeHHs Ha YPOBHE CPEIHETO O0IIEeT0 00pa3oBaHMUS.

B cootBercTtBuu ¢ ®PI'OC COO MaTreMaruka sBisieTCs 00s3aTeIbHBIM MTPEIMETOM Ha
JJAaHHOM YpOBHE oOpa3zoBaHus. IIporpammoil mo wMaTeMaTuke IIpeaycMaTpUBaceTCs
u3ydeHne ydeOHoro mpemMera «Maremarnkay B paMKax TpeX YYEOHBIX KypCOB:
«Anrebpa W Hauvaja MaTeMaTH4YeCcKoro aHanuzay», «leomerpus», «BeposTHOCTH U
CTaTUCTHKa». DOPMUPOBAHKE JIOTHYCCKAX YMEHHUH OCYIIECTBISICTCS Ha MPOTSHKCHUU
BCEX JIET OOy4YeHHUsS Ha YPOBHE CpPEIHEro oOImero oopa3oBaHMs, a DJIEMEHTHI JIOTHKU
BKJIIOYAIOTCS B COJIEPKaHHE BCEX Ha3BaHHBIX BbIIIE YUEOHBIX KypPCOB.

OO611ee YrciIo YacoB, PEKOMEHIOBAHHBIX IS U3yYeHUs MaTreMaThku, — 340 Jacos:
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
MATEMATHUKE HA YPOBHE CPE/IHEI'O OBIIIEI'O OBPA3OBAHUA

W3yueHre MaTeMaTHKK Ha yPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHus HAIIPABICHO HA
JOCTH)KCHUE  OOYYaIOUIMMHKCS JIMYHOCTHBIX, METANPEIMETHBIX W  MPEIMETHBIX
00pa3oBaTeIbHBIX PE3YJIBTATOB OCBOCHHS YIEOHOTO MIPEAMETA.

JIMYHOCTHBIE PE3YJIBTATbBI

B pesynbprare uzydeHus: MaTeMaTUKU Ha YPOBHE CpelHEro o01ero oopa3oBaHus y
oOy4arorerocst OyayT chOpMUPOBAHBI CICTYIONINE TUYHOCTHBIE PE3YJIbTATHI:

1) rpaxkaaHckoro BOCHUTAHHUSI: CHOPMHUPOBAHHOCTh TPAXKIAHCKOM  IMO3UITUU
0o0y4Jaroierocsi Kak akTUBHOIO U OTBETCTBEHHOTO YJi€HA POCCHUHCKOTO OOIIEeCTBa,
IpeACTaBICHUE O MAaTEeMAaTUUYECKUX OCHOBAX (DYHKIITMOHUPOBAHUS PA3IMYHBIX CTPYKTYP,
SBJICHUH, MPOLEAYpP TPaXJaHCKOTO 0O0IIecTBa (BBIOOPHI, OMPOCHI U JAPYroe), YMEHUE
B3aMMOJICHCTBOBATh C COLMAIIBHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIIUAMH U
Ha3HAUYCHUEM;

2) DATPUOTHYECKOT0 BOCHHUTAHHMS: CHOPMUPOBAHHOCTH POCCHUMCKON Tpa)TaHCKOU
UJICHTUYHOCTH, YBAXKEHUS K MPOUIJIOMY W HACTOAILIEMY POCCUHUCKOW MaTeMaTHKH,
LIECHHOCTHOE€ OTHOUIEHHWE K JOCTHUXKEHHSM POCCUMCKHX MATEMAaTUKOB M POCCUHCKOU
MAaTE€MATUYECKOM IIIKOJIbI, HCIIOJIB30BAHME OTUX JOCTHXKCHUW B JIPYrMX HayKax,
TEXHOJIOTHUSX, chepax IKOHOMHUKHU;

3) /JYXOBHO-HPABCTBEHHOI0 BOCIUTAHUA: OCO3HAHUE JyXOBHBIX IIEHHOCTEH
poccuiickoro Hapoja, CPOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ATHYECKOIO
MOBEICHUS, CBSI3aHHOTO C NPAKTUYECKUM TMPUMEHEHUEM JOCTHXKEHUW HAyKH U
JESITEIbHOCTBIO YUYEHOT0, OCO3HAHWE JIMYHOIO BKJIaJla B MOCTPOCHUE YCTOMYMBOTO
Oymymuiero;

ICTETUYECKOT0 BOCIIMTAHMUS: SCTETUYECKOE OTHOIIICHUE K MHUPY, BKJIFOYAsi 3CTETUKY
MaTeMaTHYECKUX 3aKOHOMEPHOCTEW, OOBEKTOB, 3a/la4, pEIICHUH, pPaCCYKICHUMH,
BOCIIPUMMYMBOCTh K MAaTEMAaTUUECKUM aCMEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA;

5) ¢usnyeckoro BocnUTAHMA:  CHOPMHPOBAHHOCTH  YMEHHUS  MPUMEHSATH
MaTeMaTU4YeCKUe 3HaHUSI B HMHTEpecax 370poBOro u 0Oe3omacHOro olpasa >KW3HH,
OTBETCTBEHHOE  OTHOIIEHWE K  CBOEMY  370pOBbIO  (340pOBOE  IHUTAHUE,
cOaJlaHCUPOBAHHBIN PEXUM 3aHATHH U OTIbIXa, peryisipHas (uznyeckas aKTUBHOCTB),
¢u3nyeckoe COBEPIICHCTBOBAaHME TIPU  3AHATUSAX  CIOPTUBHO-030POBUTEIHHOMN

ACATCIBbHOCTBIO,
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6) TpynoBoro BOCHHTAHHSI: TOTOBHOCTh K TpYAy, OCO3HAHUE LIEHHOCTH
TPYAOTIO0OUS, MHTEpEC K pasnuyHbiM cdepam mNpodeCcCHOHATBFHON 1eATeIbHOCTH,
CBSI3aHHBIM C MaTEMaTUKOM U €€ MPUIOKEHUSIMU, YMEHUE COBEPLIATh OCO3HAHHBIN BBIOOP
Oynyiei mpodeccur U peanu30BbIBATE COOCTBEHHBIE )KU3HEHHBIE IIJIaHbl, TOTOBHOCTh U
CIIOCOOHOCTh K MaTeMaTHYe€CKOMY 0Opa30BaHHIO U CaMOOOPa30BaHUIO Ha MPOTIKEHUN
BCEH JKU3HU, TOTOBHOCTh K AKTUBHOMY YYacCTHIO B PELICHUM MPAKTUYECKHUX 3a]ad
MaTeMaTH4eCKOM HalpaBICHHOCTH;

7) 3K0JOrH4ecKOro BOCIHUTAHMA: CHOPMHPOBAHHOCTH HKOJIOTHMUECKON KYIBTYpHI,
NOHMMAaHUE BIUSHUSA COLUATBHO-IKOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE TPUPOTHON
U COLIMAJILHOM Cpefbl, 0CO3HAHHE IIOOATBHOTO XapakTepa SKOJOTMYECKUX HpooieMm,
OpUEHTAlLlMsI HA TPUMEHEHUE MAaTEeMaTHYEeCKUX 3HAHWM JJI1 peuieHus 3a1a4 B 00JacTu
OKpYXKarloIlel Cpe/ibl, IIIaHUPOBAHKE ITOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX ITOCIIECACTBUI
IUISL OKPYKAKOIIEH CPEJIbL;

8) 1uneHHOCTM HAYYHOr0 TO3HAHMA: CHOPMUPOBAHHOCTH  MHUPOBO33PEHUS,
COOTBETCTBYIOLIEIO COBPEMEHHOMY YpPOBHIO pa3BUTHS HAyKH U OOLIECTBEHHOMU
IPAKTUKHN, TOHUMaHUE MAaTEMATUYECKON HayKH KakK c(epbl YETOBEUECKOM e TEIIbHOCTH,
JTAlOB €€ Pa3BUTHA U 3HAYMMOCTHU ISl PAa3BUTHSA LIMBWIM3ALMUHU, OBIIAJICHUE S3BIKOM
MaTeMaTHKU U MaTEMaTHYECKON KyJIbTYpOU KaK CPEACTBOM II03HAHMS MUPA, TOTOBHOCTh
OCYILECTBISATh TPOEKTHYIO M HCCIEAOBATEIBCKYIO ACATEIBHOCTh WHIWBUIYAIBHO U B
rpymnme.

METAINPEAMETHBIE PE3VYJIBTATDBI

B pesynbrare ocBoeHHS IPOrpaMMbl 10 MaTeMaTUKe Ha YPOBHE OCHOBHOTO OOIIIETO
o0pa3zoBaHusa y oOydatoierocsi OyayT cHOpMUpPOBAaHbI METaNpeIMETHBIE PE3YJbTaThl,
XapaKTepU3YIOMNEeCs OBJaJCHUEM YHUBEPCATbLHBIMHU TO3HABATCIILHBIMU JICHCTBUSMU,
YHUBEPCATbHBIMH KOMMYHUKATUBHBIMA  JICHCTBUSAMH u

YHUBCPCAJIIbHBIMHU PCTYIIATHBHBIMHU ﬂCfICTBI/If{MI/I .

Ilo3HaBaTe/IbHbIE YHUBEPCAJbHBIE YUeOHbIE IeliCTBUSA

Ba3oBble Jiormyeckue JeiCTBHUSI: BBISABISATH M XapaKTePU30BaTh CYIICCTBEHHBIC
MPU3HAKKM MAaTEeMaTHYECKUX OOBEKTOB, TOHATHH, OTHONICHUH MEXIY TIOHSTHIMH,
GbopMyITUpOBaTh OMNpECICHHS TOHATUH, yCTaHABIMBATh CYIICCTBEHHBIM MPH3HAK
KJ1accuUKaIui, OCHOBaHMS JIsi OOOOIICHUS U CPAaBHEHUS, KPUTEPHH IIPOBOIUMOIO
aHanW3a; BOCIPUHUMATH, (GOPMYIUPOBaTH H  MPEOOPA30BHIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAMHWYHBIC, YAaCTHBIE W OOIIWE, YCIOBHEIE;
BBISIBJISITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOPEYHs B (haKTax,

JaHHBIX, Ha6J'IIO,Z[€HI/I}IX N YTBCPXKIACHHUAX, IIp€ajiaratb KpUTCPHHU  JJId BBIABJICHUA
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3aKOHOMEPHOCTEN W NPOTUBOPEUYMH; JENaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB
JIOTUKH, JEIyKTUBHBIX M WHAYKTHUBHBIX YMO3AKJIIOUEHUW, YMO3AKIIOYEHUH 110
aHaJOrUU; MPOBOJUTH CAMOCTOSTENBHO J1I0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKICHHM
(mpsiMBbIE M OT MPOTHUBHOIO), BBHICTPauMBaTh apryMEHTALMIO, MPUBOAUTH NPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXJACHHUS U BBIBOJIbI; BBIOUPATh CIIOCO0
perieHust yueOHOM 3a7auM (CpaBHMBATh HECKOJIBKO BAapUAHTOB PEIIEHUS, BBIOMpATh
HanOoJee MOIXOAIIUN C YYETOM CAMOCTOSITEILHO BBIJICJICHHBIX KPUTEPUEB).
Bba3oBble ucciienoBarebckme 1eiiCTBUSL:

WCMOJIb30BAaTh  BOMPOCHI KAaK HCCIEHOBATEIbCKAN HWHCTPYMEHT ITO3HAHUS,
dbopMynupoBaTh BOMPOCH], (UKCUPYIOIIME MPOTHBOpPEYHE, MPOOJIEMy, yCTaHABIHBAThH
MCKOMOE U JJaHHOE, (POPMHUPOBATH TUIIOTE3Y, ApTYMEHTUPOBATh CBOIO MO3UIIUI0, MHEHHUE;
MIPOBOJINTH CAMOCTOATEIBHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, HCCIEAOBAHUE IO
YCTAHOBJICHUIO OCOOEHHOCTEM MaTreMaTH4ecKoro OOBbeKTa, SBJICHHUS, IIpoliecca,
BBISIBJICHUIO  3aBUCUMOCTEH  MEXIy  OObEKTaMH,  SBICHHUSIMU, TMPOLIECCAMU;
CaMOCTOATENIBHO (DOpMYyIUpOoBaTh 0O0OIIICHHUS U BBIBOBI 110 pe3yIbTaTaM IIPOBEACHHOTO
HaOJIONEHUS, UCCIEAOBaHUs, OIEHUBATh JOCTOBEPHOCTh IMOJYYEHHBIX PE3YJbTaTOB,
BBIBOZIOB M OOOOIIEHUI; MPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TaKKe
BBIJIBUTATh MPEMNOJIOKEHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBUSX.

PaGora ¢ wundopmanueii: BBIIBIATH JAeuUIUTEI  HMHPOPMAIMHU, JIAHHBIX,
HEOOXOJUMBIX JIJIi OTBETA HA BOIMPOC M JJIsl PEUICHUs 3a/Ja4yu; BbIOMpaTh UH(OPMAIUIO
M3 HCTOYHHUKOB  PA3JIMYHBIX THUIOB, AHAJIM3UPOBATH, CUCTEMATU3UPOBATh W
UHTEPIPETUPOBaTh HH(POpMAIMIO pa3IMYHBIX BHIAOB M (HOpPM  IpEACTaBICHHUS,;
CTPYKTYypUpOBaTh  HWHGOpPMAIMIO, TPEACTaBIsATH €€ B  pasIMuHbIX  (popMmax,
WUTFOCTPUPOBaTh  rpadUuecKd;  OIECHWUBAaTh  HAJACKHOCTh  HMH(POPMAIMH  TIO
CaMOCTOSITEIILHO chopMyITUpOBaHHBIM KPUTEPUSIM, chopMyITUPOBAaHHBIM
CaMOCTOSTEIILHO.

KoMMyHHKATHBHBIE YHHBEPCAJIbHbIE YUeOHbI€e 1eliCTBUSA

OOmenne: BOCHpPUHMMATh W (POPMYJIUPOBATH CYKIEHUS B COOTBETCTBUM C
YCIIOBUSIMU U LEISIMU OOLIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M NHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY PEIICHHsS 3a/lauH,
KOMMEHTHUPOBATh MOJyUYE€HHBIN pe3ynbTaT; B X0/€ OOCYXIEHHS 3aJaBaTh BOMPOCHI MO
CYIIECTBY OOCYKTaeMOW TEeMBbI, TIPOOJIEMbI, pelIaeMoi 3ajaud, BBICKA3bIBaTh WUJICH,
HallCJICHHBIEC HA [TIOMCK PELICHUS, CONIOCTABIIAT CBOU CYXKIEHUS C CYKICHUSIMH IPYTUX
YYaCTHUKOB JMajora, OOHapyXMBaTh pa3jMuue U CXOACTBO INO3MUIMM, B KOPPEKTHOU
(dopme QopmynHupoBaTh pa3HOIVIACHS, CBOM BO3PAKEHUS; IPEICTAaBIIATH PE3YJIbTaThl
pEelIeHMs 3a7a4u, SKCIIEPUMEHTA, UCCIIEI0OBaHUs, IPOEKTA, CAMOCTOSTEILHO BBIOUPATh
(dopMar BHICTYIUICHHS C yYETOM 3aJ1ay MPE3eHTALNN U OCOOCHHOCTEHN ayTUuTOpUH.

10
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PeryasiTuBHBIC YHUBEpPCAJIbHbIC YUYeOHbIe 1eiiCTBUS

Camoopranusanusi: COCTaBJIATh IUIaH, aJTOPUTM pEIICHUs 3aJa4M, BbIOUPATH
CHOCO0 pEIIEHUsI C YYETOM HMEIOIIUXCA PECYpPCOB U COOCTBEHHBIX BO3MOYKHOCTEM,
apryMEHTUPOBaTh U KOPPEKTHUPOBaTh BApUAHThl PpEUICHWA C Y4YETOM HOBOMU
uHbOpMAIIH.

CaMOKOHTPO/Ib, 3MOLMOHAJIBHBI  HMHTEJUIEKT:  BIaJCTh  HaBBIKAMU
N03HABAaTEIbHOU PEe(PIEKCUHN KaK 0CO3HAHUS COBEPILIAEMBIX IEHCTBUN U MBICIUTENIBHBIX
IPOLECCOB, MX PE3YJIbTaToOB, BIAJETh CHOCOOAMHM CAMOIPOBEPKH, CAMOKOHTPOJIS
mporecca W pesyibraTa pelieHusT MaTeMaTHYeCKOW 3a/laud; MPENBHIETh TPYIHOCTH,
KOTOphIE MOTYT BO3HUKHYTh TIpH PEHICHUH 33Ja4l, BHOCUTH KOPPEKTHBBHI B
NESATEIbBHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HaNJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEW; OIICHMBATh COOTBETCTBUE pe3yJbTaTa I€JIM U YCJIOBUSIM,
OOBSICHATh NPUYUHBI JTOCTHXKEHUS WM HEIOCTH)KEHUS PpEe3yJbTaTOB JESATEIBbHOCTH,
HAXOJUTh OIINOKY, aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITeIbHOCTB: TTIOHUMAaTh M HCIIOJIB30BaTh MPEUMYIIIECTBa KOMAHTHOU U
WHIMBUIYaJIbHOM paOOThI PH peIeHUH YyYeOHBIX 3aja4, IPUHUMATh LEJIb COBMECTHOU
NeSITeIbHOCTH, INIAHUPOBaTh OPraHU3alMI0 COBMECTHOM paboThl, pacipenesiTh BUbI
paboT, JOroBapUBaThCS, OOCYkKIATh MPOIECC U Pe3yJbTaT padoThl, 0000IaTh MHEHUS
HECKOJIBKUX JIIOZIEH; y4acTBOBaTh B IPYIIOBBIX (popmax paboThl (00Cyx1eHUs, 0OMEH
MHEHHUH, «MO3rOBbI€ IITYpMbl» ¥ WHBIE), BBIIOJHATH CBOI YacThb pabOTHl U
KOOPJIUHUPOBATh CBOU JICHCTBUS C APYTMMHU YICHAMU KOMAaH[bI, OIICHUBATH Ka4eCTBO
CBOETo BKJIaJa B OOUIMI MPOAYKT MO KPUTEPUSM, CHOPMYIUPOBAHHBIM YUaCTHUKAMU

B3aUMOJICHCTBHS.

NPEIMETHBIE PE3YJIBTATHI

[IpenmeTHBIC pe3yabTaThl OCBOCHUS TPOTPAMMBI M0 MaTEeMaTHKe Ha 0a30BOM
YpOBHE Ha YPOBHE CpeIHEro 00111ero 00pa3oBaHus MPeACTaBICHBI 110 ToaM 00y4YeHHUs B
pamMKax OTIETbHBIX YYEOHBIX KYPCOB B COOTBETCTBYIOIIMX pa3zeiiax MPOTPaMMBbI 10
MareMaTHuKe.

11
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OEJNEPAJIBHASL PABOYASA IIPOTPAMMA YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

IHHOACHUTEJIBHAS 3AIINCKA

VY4eOHbIif Kypc «Anredpa 1 Hauaja MaTeMaTHIECKOTO aHaIN3ay SABISETCS OHUM U3
HanboJiee 3HaYMMBIX B IPOrpaMMe CpeHEro 001ero oopa3oBaHusl, MOCKOJIbKY, C OTHOMN
CTOpPOHBI, OH 00eCIeYynBaeT HHCTPYMEHTANIbHYIO 0a3y JJIsl U3YYEHHS BCEX €CTECTBEHHO-
Hay4YHbIX KYpCOB, a C JpYrod CTOpPOHBI, (POPMUPYET JOTMYECKOE MU aOCTPAKTHOE
MBILJIEHHE OOYyYarolIMXcsi Ha ypOBHE, HEOOXOJUMOM JJisi OCBOEHHUSI YUEOHBIX KypCOB
UHGOpPMATUKH, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH. B pamkax ydeOHOro Kypca
«AnreObpa W Hayajga MaTeMaTHUYECKOro aHaiau3a» oOOydarolluecs OBJIAJEBAOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HAyKH, KOTOpasi GOpMYyIUPYET CBOU JOCTHKEHUS
B MareMaTu4eckoi gopme.

VY4eOHblll Kypc anreOpbl ¥ Hayaad MaTeMaTH4YeCKOrO aHajIu3a 3aKJIaJIbIBA€T OCHOBY
JUTsl YCTICIITHOTO OBJIa/ICHUsI 3aKOHAMU (PU3UKH, XUMHH, OUOJIOTHUH, TOHUMAaHUS OCHOBHBIX
TEHJACHIIMA SKOHOMHMKM M OOILECTBEHHOM J>KM3HU, MO3BOJSIET OPHUEHTUPOBATHCS B
COBPEMEHHBIX IIU(POBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO HCIOIb30BaTh X B
MOBCEIHEBHOM KU3HH. B ToXKe BpeMsi OBlaieHre aOCTPaKTHBIMH U JIOTUYECKUA CTPOTUMHU
MaTeMaTHYE€CKUMU KOHCTPYKIMSIMU pa3BUBAET YMEHHUE HAXOIUTh 3aKOHOMEPHOCTH,
000CHOBBIBATh UCTUHHOCTD YTBEPK ICHHUS, UCIIOIB30BaTh 0000IIEHNE U KOHKPETU3AIIHUIO,
abCcTparupoBaHKe U aHAJIOTHIO, (POPMUPYET KPeaTUBHOE U KPUTUYECKOE MbIIIIeHUE. B
XO0J1€ U3yYEHHUsI aare0pbl U Hayajal MaTEMaTHYECKOT0 aHalln3a Ha YPOBHE CPETHETO OOIIETo
oOpasoBaHus OOydaromuecs: MOJy4YarOT HOBBIM ONBIT PEIICHUS NPUKIAJHBIX 3aj1ad,
CaMOCTOSITEJIBHOTO TIOCTPOEHUS MAaTE€MAaTUYECKUX MOJEIEH pealbHBbIX CHUTyallMidl H
MHTEPHPETALNH TOJYYCHHBIX PELICHUHM, 3HAKOMSTCS C MpUMEpaMu MaTeMaTU4yeCKHUX
3aKOHOMEPHOCTEN B IPUPOJIE, HAYKE U B UCKYCCTBE, C BBIIAIOIIMMUCSI MATEMATUYECKUMHU
OTKPBITUSIMUA U UX aBTOPAMHU.

VYyeOHublli Kypc anreOpbl W HadyaJl MaTeMaTHYecKoro aHaiau3a o0sagaeT
3HAQUUTENIbHBIM BOCIUTATEIbHBIM IMOTEHIIMAIOM, KOTOPBIA peanu3yeTcs Kak uepes
y4eOHBIM MaTepua, CrocoOCTBYIOMMN (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK
U depe3 crnenupuKky y4dyeOHOW MeATeTbHOCTH, TPEOYIOMme CaMOCTOSTEIbHOCTH,
aKKypaTHOCTH, MPOJOJIKUTEIbHOW KOHIIEHTPAllMd BHUMAHHUS U OTBETCTBEHHOCTH 3a
MOJIYYEHHBIN PE3YIbTAT.

B ocHoBe Meronuku oOyuyeHus anreOpe M HayajdaM MaTeMaTUYecKoro aHaiau3a
JISKHUT IEATEITLHOCTHBIN MPUHITUATI 00yUeHUS.

B cTpykType nporpammsl o ainredpe 1 HauajaaM aHaju3a BBIIEISIIOTCS CIEAYIOIIe
CoZiepKaTeIbHO-METOAYECKUEe JHMHUK: «Yucina u  BblUMCIEHUs», «DyHKIUU U
rpa¢pukn», «YpaBHEHUST U HepaBeHCTBa», «Hawama MaTemarndyeckoro aHaiausan,

12
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MHoxecTBa W JIOTHKa». Bce OCHOBHBIE COICpPKATETbHO-METOIUYCCKUE JIMHHUU
U3y4yaloTCsl Ha MPOTSHKEHUM [IByX JieT OOydeHHsi Ha YpPOBHE CPEIHEro OOIIero
o0pa3oBaHMs, €CTECTBEHHO JOTOJHSAS APYT APYyra U MOCTENEHHO HACHIIAsICh HOBBHIMU
TeMaMu " paznenamu. JlaHHBINH y4eOHBIM Kypc SBISETCS WHTETPATUBHBIM, MOCKOJIBKY
o0nenuHIET B ceOe comepikaHhe HECKOJbKMX MAaTeMaTHYeCKUX TUCITUIUINH: anredpa,
TPUTOHOMETPHS, MAaTEeMaTHYECKUI aHaIN3, TEOPHsi MHOXKECTB U apyrue. [lo mepe Toro
Kak oOydJaroIuecsl OBIaJCBAIOT BCe 0ojiee MMPOKUM MATEeMAaTHUYECKUM ammaparoM, y
HUX TIOCJIEMOBAaTeIbHO (POPMUPYETCS ©  COBEPIIECHCTBYETCS yMEHHE CTPOUTH
MaTeMaTHIeCKYl0 MOJEh PEalbHOM CHUTyallud, MPUMEHSTh 3HAHUWS, TIOJy4YCHHBIC B
yueOHOM Kypce «Anredpa MW Hadajga MareMaTHYeCKOTO aHalu3a», M PEIICHHUs
CaMOCTOSITENIbHO  COPMYJIMPOBAHHOM  MaTreMaTH4YeCKOoW  3ajadd, a  3areM
WHTEPIPETUPOBATH MOJTYUSHHBIN pe3yJbTar.

ConepxarenbHO-MeTOANMYECKAsT JIMHUS «Yuciaa ¥ BBIUKCICHHS» 3aBEPILIACT
dbopMupoBaHUE HABBIKOB UCITOJIb30BAHUSI IEUCTBUTEIBHBIX YHUCEI, KOTOPOE OBLIO HAYaTo
Ha YpOBHE OCHOBHOTrO 0011ero oopaszoBanusi. Ha ypoBHe cpeanero ooiiero oopa3oBanus
oco0oe BHUMaHUE yAenseTcss (GOPMUPOBAHUIO MPOYHBIX BBIUMCIUTEIBHBIX HABBIKOB,
BKJIIOYAIOIIUX B c€0s UCIIOIB30BaHUE PA3JIMUHBIX (POPM 3arucH JeHCTBUTEIHLHOTO YKCTIA,
YMEHHME PallMOHAJIBHO BBIIOJHATH JEHUCTBUS C HUMH, JI€JaThb IPUKUIKY, OLIEHUBATH
pesynbrar.  OOyuarouigecsi TOJy4alOT HAaBBIKA  NPUONMIKEHHBIX  BBIYMCICHUM,
BBITIOJIHEHUSI JCHUCTBHM ¢ 4YuWCIaMHu, 3alMCaHHBIMU B CTaHAapTHOU (dopwme,
VICIIOJIb30BaHUSI MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YNCIIOBBIX BBIPAXKECHUU.

ConeprxaTenbHast TMHUS « YpaBHEHHUS U HEPABEHCTBAY PEaTM3yeTCsl Ha IPOTSKECHUH
BCEro OOy4YeHUsT Ha ypOBHE CpEAHEro oO0IIero oOpa3oBaHUs, MOCKOJBKY B KaKJIOM
paszene mporpaMMbl IPEAYyCMOTPEHO PElIeHHE COOTBETCTRYIOIMHNX 3a1ad. OOydaromuecs
OBJIAJICBAIOT  PA3IUYHBIMA  METOJAMU  pEHIEHUs  IeJIbIX,  PalMOHAJbHBIX,
UPpAlMOHATBHBIX, ITOKA3aTCIIbHBIX, JIOTAPU(PMUYCCKHUX ¢ TPUTOHOMETPHUCCKHUX
ypaBHEHUH, HEPABEHCTB W MX CHUCTeM. [lolydeHHBIE YMEHHsI HCIIONB3YIOTCS MpHU
UCCJIeNOBaHNN (DYHKIIMI C TMOMOIIBIO MPOW3BOAHON, PEIICHUU MPUKIATHBIX 3a7a4d U
3a71a4 Ha HaAXOXKICHUE HaWOONBIIUX M HAUMEHBINMUX 3HAYCHHWA (QYyHKIUHU. J[aHHAs
cofiep)KarenbHasl JTMHUS BKIIIOYAeT B ce0sl Takxke (OPMUPOBAHHE YMEHUU BBITIOIHATH
pacdeTtsl 1o (GopmyinaMm, IpeoOdpa3oBaHUs IEIbIX, PAIMOHAIBHBIX, UPPAIMOHATBHBIX U
TPUTOHOMETPUYECKUX BBIPAKCHHM, a TaKKE BBIPAXKCHUH, COACpPIKAIIUX CTCIICHH H
gorapudmel. bmarogapst wu3ydeHuio anreOpamvyeckoro Marepualia  POUCXOIHT
JTajdbHEHIIee pa3BUTHE aJITOPUTMHYECKOTO U aOCTPAKTHOTO MBIIUICHHS 00y4YaroIInuXcs,
(bOpPMUPYIOTCSI HABBIKHU JICTYKTUBHBIX PACCYKICHHM, paOO0ThI C CAMBOJIBHBIMU (hOpPMaMH,
MIPENICTABIICHNUS 3aKOHOMEPHOCTEH M 3aBUCMMOCTEH B BHJIC PAaBEHCTB M HEPABEHCTB.
Anrebpa mpemimaraeT 3QQEeKTUBHBIE WHCTPYMEHTHI ISl PEHICHHUS TMPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HAMJISATHO JEMOHCTPHUPYET CBOM BO3MOXXHOCTH KaK SI3bIKa
HayKH.

13
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ConepxarenbHO-MeTonudeckass  auHUS  «DyHKIMU W Tpad@uKU»  TECHO
MIEPETUICTACTCS C IPYTUMHU JTUHUSAMH Y4eOHOTO Kypca, MMOCKOIBKY B KAaKOM-TO CMBICIIE
3alaéT  MOCJIENOBaTeIbHOCTh  W3YyYeHHs  Marepuana. V3yueHue  CTENeHHOM,
MOKa3aTebHOM, JTorapu(PMHUUECKON M TPUTOHOMETPHUYECKUX (DYHKIIUH, MX CBOWCTB U
rpa(uKOB, UCTIOJb30BaHKE DYHKITUHN JIJISl pEIICHUS 3a4a4 U3 APYTUX YICOHBIX TPEIMETOB
U peaybHOM JKU3HH TECHO CBSA3aHO KaK C MAaTEMAaTHIECKUM aHAIIU30M, TaK U C PEIICHUEM
ypaBHeHUN W HepaBeHCTB. [Ipu 3ToM Oombllioe BHUMaHHUE yaeiseTcs (HOpPMHUPOBAHUIO
YMEHHUSI BBIpaKaTh (GOpMyJaMHd 3aBUCUMOCTH MEXKIY Pa3IHYHBIMUA BEIUYHHAMM,
UCCJIEZIOBATh MOydYeHHBIC (PYHKIIUH, CTPOUTH UX rpaduku. Marepuan copepikareabHON
JIMHUY HaIleJIeH Ha pa3BUTHE YMEHUH U HABBIKOB, ITO3BOJISIONINX BEIPAKATh 3aBUCUMOCTH
MEXIy BEIMYMHAMH B Pa3Iu4HON GopMe: aHATUTHUECKOU, rpad)uuecKoil U CIOBECHOM.
Ero usydenue cnocoOCTBYET pa3BUTHIO AJITOPUTMUYECKOTO MBIIIJIEHUS, CIIOCOOHOCTH K
0000IIIEeHNIO U KOHKPETU3AIUH, UCTIOIb30BAHUIO AaHAJIOTHA.

ConmepxatenbHass JnuHUA «Hauama wMareMaTndeckoro aHain3ay —IO3BOJSET
CYIIECTBEHHO PACIIMPUTh KPYr KaK MaTeMaTH4YeCKUX, TaK W TMPUKIAJHBIX 3ajad,
JOCTYITHBIX OOyYaromMMCs, y KOTOPBIX TMOSBISECTCS BO3MOXKHOCTH HCCJICNOBaTh W
cTpouth rpaduku (YHKIUNA, ONpenesiTh WX HAWOOJbIINE W HAUMEHbBIINE 3HAUYCHUS,
BBIYHCIIATH TUIOMIAAHN GUTYP U OOBEMBI TEJl, HAXOAUTH CKOPOCTH U YCKOPEHHUSI TTPOIIECCOB.
ConepxarenbHas TUHUAS OTKPHIBAET HOBBIE BO3MOXKHOCTH MTOCTPOCHHSI MATEMAaTHIECKIX
MoOJIeTIEN peabHbIX CUTYAIlNi, HAX0XK/ICHUS HAWTYYIIIEeTO PEIICHUS] B PUKIIAIHBIX, B TOM
YHCIIe COMATbHO-9KOHOMHUECKHX, 3a7a4aX. 3HaKOMCTBO C OCHOBAMHU MaTeMaTH4€CKOTO
aHajgu3a CIOCOOCTBYET Pa3BUTHUIO aOCTPAaKTHOTO, (HOPMATIBLHO-JIOTUUECKOTO U
KpPEaTUBHOTO MBINIICHUS, (POPMUPOBAHUIO YMEHHUI pacliO3HABATh MPOSBICHUS 3aKOHOB
MaTeMaTHKUd B HayKe, TEXHWKEe W HCKyccTBe. OOydaromuecs y3HAIOT O BBIAFOIIUXCS
pe3yabTarax, MOJyYeHHBIX B XOJI€ PA3BUTHS MaTEMaTHUKU KaK HAyKH, U UX aBTOpPaX.

ConeprxarenbHO-MeTonu4eckass JTUHUS «MHOXecCTBa W JIOTHKa» B OCHOBHOM
MOCBSAIIEHA AJIEMEHTaM TEOPUU MHOXKECTB. TEOpEeTUKO-MHOKECTBEHHBIE TTPE/ICTABICHUS
NPOHMU3BIBAIOT BECh KypC IIKOJBHOM MaTreMaTHKHM | Tpearalor Hambolee
YHUBEPCATbHBIN S3bIK, 00bETUHSIONINIA BCE Pa3/ieibl MATEMAaTUKU U €€ IPUIIOKESHH, OHU
CBSI3BIBAIOT pa3HbIe MaTEeMaTHUYECKWE AHMCIUIUIMHBI B eauHOe Ienoe. [lorToMy BakHO
JaTh BO3MOXHOCTH OOYYaroIIeMycCsl TOHUMAaTh TEOPETHKO-MHOKECTBCHHBIA SI3BIK
COBPEMEHHOM MaTeMaTUKH U UCIIOJIb30BATh €0 ISl BBIPAKCHUS CBOMX MBICIICH.

B yuebHOM Kypce «Anrebpa u Hayanma MareMaTHUECKOTO aHAIHM3a» MPHUCYTCTBYIOT
TaK)X€ OCHOBBI MAaT€MaTHYECKOTO MOJICTUPOBAHUS, KOTOPhIE MPU3BAaHBI CPOPMUPOBATH
HABBIKA TOCTPOCHUSI MOJIECTIEH PEaIbHBIX CHUTYallui, MCCIIEIOBAHUS ITUX MOJCICH C
MIOMOIIIbIO ~ ammapara aiareOpbl W MaTeMaTHYeCKOTO aHalu3a W HMHTEpPHpeTaluu
MOJTYYCHHBIX PE3yAbTaTOB. TakwWe 3aJaHusl BIUIETEHBI B KaXKIbIM U3 pas3feiioB
IPOrpaMMbI, TIOCKOJIBKY BECh MaTepHasl yu4eOHOro Kypca IIUPOKO HCIONB3YeTCS IS
pelIeHus TPUKIAAHBIX 3amad. [Ipu pemieHuM peanbHBIX MPAKTHUYECKHX 3ajad
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oOydarolyecsi pa3BUBAIOT HAOMIONATEIbHOCTh, YMEHHUE HAXOIUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, UCIOIB30BaTh aHAJIOTHIO, 0000IIaTh M KOHKPETU3UPOBATH MPOOIEMY.
JlesaTenbHOCTh 110 (OPMUPOBAHHIO HABBIKOB PEIICHUS MPUKIATHBIX 3a7a4 OPraHU3yeTCs
B IIPOIIECCE U3YUYEHUS BCEX TEM YUEOHOTO Kypca «Aredpa W Havajla MaTeMaTHIECKOTO
aHaIu3ay.

OG61iee ynco 4acoB, pEKOMEHAOBAHHBIX JJII U3YUYEHHUs Yu4eOHOro Kypca «Anredpa
M Havaja MaTeMaTHu4ecKoro aHaiuza», — 170 gacoB: B 10 knacce — 68 yacoB (2 4aca B
Henento), B 11 kinacce —102 gaca (3 yaca B HEZEIHO).

COAEP) KAHHUE OBYYEHUSA
10 KJIACC Yucia v BBIYHCTICHUA

Panmonanphpie uyucna. OOBIKHOBEHHbIE U JECATUYHbIE JApOOU, MPOLEHTHI,
OECKOHEUHBbIE MEPUONYECKHE ApoOH. AprudmeTHdecKrue onepanuy ¢ paluoHaIbHBIMU
quciiaMu, peoOpa30BaHus YUCIIOBBIX BblpaxkeHU. [IpuMeHneHue npobeit 1 MpoueHToB
JUTSL pelIeHUs] TPUKIAAHBIX 33a]1a4 U3 Pa3IMYHBIX OTpaciedl 3HaHUW U pealbHOM KU3HH.

JeuicTtBuTenpHble  yuciaa.  PalnuoHanbHbE W HPPALMOHAIBHBIE  YHCIIA.
Apudmernueckue omnepaudd € JIEUCTBUTENbHBIMU  4uciaaMmu. [IpubnmxeHHbIE
BBIYMCJICHUS, IIPABWIIA OKPYITICHUS, IPUKUKA U OLIEHKA PE3y/IbTaTa BEIYUCICHUM.

Cremnenb ¢ 1enbIM mokaszateneMm. CrangaptHas ¢opMa 3amuc JASHCTBUTEIHLHOTO
yucna. Mcnonb3oBanue mnoaxonasimed ¢GOpMbl 3amuch JEHCTBUTEIBHBIX YHCEN JJis
pelICHUs MPAKTUYECKUX 3a]1a4 U MPEACTABICHUS JaHHbIX.

Apudmernueckuii KOpeHb HaTypalibHOM cTerneHu. [leficTBus ¢ apupMeTHIECKUMHU
KOPHSIMU HaTypaJbHOW CTEIICHH.

CuHyC, KOCMHYC M TaHI€HC YHMCJIOBOIO AapryMeHTa. ApPKCHUHYC, ApPKKOCHHYC,
APKTAHT€HC YMCIIOBOTO ApTyMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxxnecTBa U TOXAECTBEHHBIE PEOOPa30BAHMS.
IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAXKCHUM. OcHOBHBIE
TPUTOHOMETPUUYECKHE (POPMYIIBIL.

VYpaBHeHUe, KOpeHb ypaBHEHMs. HepaBeHCTBO, pellleHHe HepaBeHCTBA. MeTon
WHTEPBAJIOB.

Pemenue uenbix U ApoOHO-pallMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.
Pemrenne nppanOHAIBHBIX YPABHEHUM U HEPABEHCTB.

Pemenue TpUroHOMETPUYECKUX YPABHEHHM.
IIprMmeHenne ypaBHEHNY M HEPABEHCTB K PEIICHUIO MAaTEMAaTUYECKUX 3a1a4 U 3a1a4
U3 Pa3IMYHBIX 00JIaCTEN HAYKU U PEaTbHOM KU3HHU.

DOyHKUUM U TpaduKku
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OyHkMA, cnocodsl 3amgaHus QyHkiuu. ['paduk GyHknuu. B3zanmuo oOpaTHbIC
byHKIHU.

Ob6nacTb onpeeneHrs 1 MHOXeCTBO 3HaYeHni QyHkiun. Hymn ¢pyHkunu.
[TpoMeXyTKH 3HAKOTIOCTOSTHCTBA. UeTHBIC U HEUETHBIC (DYHKIIHH.

Crenennas (yHKIMS C HaTypajlbHBIM W LEJbIM Toka3areneM. Ee cBoiicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHS N-0il CTEMEHHU.

Tpuronomerpuyeckas OKpy>KHOCTb, ONPEEICHUE TPUTOHOMETPUIECKUX (DYHKITHIA
YUCIIOBOTO apryMEHTA.

Hauyana MmaTeMaTH4eCKOro aHajmn3a

[TocnemoBaTeabHOCTH, CHOCOOBI 3aJaHUsS MOCIEIOBAaTEIbHOCTEH. MOHOTOHHBIC
MOCJICIOBATEILHOCTH.

Apudmernueckas 1 reomeTpuyeckas nporpeccun. beckoneuyHo yObIBaro1as
reomeTpuyeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIEH T€OMETPUUECKON
nporpeccur. opmyina ciI0KHBIX MPOLIEHTOB. VCIIOIb30BaHUE POIPECCUU TS
pelIeHus peabHbIX 33]a4 MPUKJIAJHOIO XapaKTepa.

MHoxkecTBA U JIOTHKA
MHOX€eCTBO, onepaliui ~ HaJ MHOXecTBaMu.  Jlmarpammebl Diinepa—
Benna. [I[puMeHeHME  TEOPETUKO-MHOKECTBEHHOIO  ammapara il ONUCAaHMS
peasIbHbIX MPOLIECCOB U SIBJICHUH, IPU PELUICHUH 3a/1ad U3 JPYTUX y4eOHbIX

npcamMcCTOB. OHpGI[eJ'IeHI/Ie, TCOpPCMaA, CIICACTBUC, TOKA3aTCIbCTBO.

11 KJTACC Yucaa u BbIYMCICHUS
Harypanbnsie u nensie uncna. [IpuzHaky 7eMMMOCTH LEIBIX YHCEIL.

Crenenb ¢ panMoHaNIbHBIM MoOKa3aresieM. CBoiicTBa creneHu. Jlorapupm
yrcina. JlecaTuuHble U HaTypajibHbIE JOrapuMbl.

YpaBHeHUS U HEPABEHCTBA
[IpeobpazoBaHue BRIpAXKEHUM, COAEPIKAIIMUX JIOTApU(PMBI.
[IpeoOpazoBanre BBIPAKEHUN, COJAEPXKAIIUX CTETIEHH C  PAIMOHAIbHBIM
MTOKAa3aTeNeM.

[IprMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.
ITokazarenpHble ypaBHEHNs U HEPABEHCTBA.

Jlorapupmudeckre ypaBHEHUS 1 HEPABEHCTBA.
Cucremsl JMHENMHBIX ypaBHEHMM. PelleHMe NpUKIagHBIX 3a1a4 € I[OMOIIBIO
CHCTEMBI JIMHEVHBIX YPABHEHHM.

Cucremsl u COBOKYIIHOCTH pallMOHAJIbHBIX ypaBHCHI/Iﬁ M HCPABCHCTB.
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IIpuMeHeHne ypaBHEHNI, CHCTEM U HEPaBEHCTB K PEUICHUIO0 MATEMAaTHYECKUX 3319
W 3a7a4 U3 Pa3IUYHbIX 00JacTel HayKH U peaibHOM KU3HU.

DYyHKIUHU U TPAPUKHU

Oyukuus. [lepuomuueckue ¢yHkiuu. IIpomMexxyTkn MOHOTOHHOCTH (DYHKIIMH.
MakcumMyMbl 1 MUHUMYMBI QyHKIMH. HanOosnblee u HanMeHbllee 3HaueHue PyHKIUU
Ha IIPOMEXYTKE.

Tpuronomerpuueckue GyHKIUU, UX CBOMCTBA U TpaduKu.
[TokazarenpHas u gorapupmMuyeckast yHKIIHHI, UX CBOMCTBA U rpaduKH.
Hcnonb3oBanue rpa@ukoB GyHKIWN 7151 pEIICHUS] YpaBHEHUHN U IMHEUHBIX CUCTEM.

Ucnonw3oBanue rtpadukoB GyHKIMA JIi  UCCIEAOBaHUS  MPOIECCOB U
3aBUCUMOCTEHN, KOTOPbIE BO3HUKAIOT IIPH PEILICHUN 33]1a4 U3 IPYTUX YU4EOHBIX MPEAMETOB
Y PEaJbHOMU KU3HMU.

HavaJjia MaTeMaTH4€CKOIo aHAJIN3a
HenpepsiBable (pyHKIIMU. MeTOa MHTEPBAJIOB JJIs PEIICHHS] HEPABEHCTB.
[IpousBonnas QyHkuuu. ['eomeTpuyeckuii 1 PU3NUECKUIl CMBICT IPOU3BOTHOM.

[IpousBonHbIEe 3E€MEHTAPHBIX (QyHKIMA. DOPMYySbl HAXOKACHUS MPOU3BOIHOU
CYMMBbI, IPOU3BEACHUS U YaCTHOTO (DYHKIUH.

[IpumMeHeHne TPOU3BOJHON K HCCIENOBaHUI0 (YHKIUA Ha MOHOTOHHOCTH M
KCTpeMyMbl. HaxokaeHue HauOONbIIETr0 M HAUMEHBLIETO 3HaueHUs (yHKIUM Ha
OTpE3Ke.

[TpumeHeHne TpoN3BOIHOM sl HAXOXKICHHS HaWTYYIIEero PeHICHHs B TPUKIIaIHBIX
3aj1a4ax, sl ONpeIeeHNsl CKOPOCTH MpoLecca, 3aJaHHOro GOpMYsIoi MK TpapUKOM.
[lepBooOpa3zHas. Tabauna nepBooOpa3HBIX.

WNurerpai, ero reomeTpuyeckuii 1 pusndeckuii cMbici. Beiuuciaenue uHTerpania mno
dbopmyne Hetorona—JleiiOnura.

INPEAMETHBIE PE3YJIBTATBI

K xoHny oOyuenus B 10 kiacce oOyyaromuics MoiayyuT Cleyouue mpeIMeTHbIe
pe3yabTaThl:
Yucna v BHIYMCICHUA:

OIICPUPOBATH NOHATUAMUA: PAllMOHAJIILHOC U ,HCfICTBHTGJIBHOG quclio, OOBIKHOBEHHAS

n AccCATHU4YHadA ,Z[pO6B, IMPOOCHTEI; BLIINIOJIHATDH apI/I(l)MCTI/I‘{CCKI/IC ornepagun C
pallvOHAJIbHBIMHA U I[GﬁCTBHTCJ'IBHBIMPI

qHrcCJiaMH, BBIIIOJIHATH HpI/I6J'II/I}KCHHBI€ BbIYMCJICHUSA, HCIIOJB3YA IIpaBUJIda OKPYITICHMA,
ACJIaTb
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NPUKUJKY W OLEHKY pe3y/bTaTa BBIUMUCICHUN; ONEpUpPOBATh IMOHSATUSMU: CTEIEHb C
LETbIM TIOKa3aTesleM, CTaHaapTHas (opma 3amucu JEeWCTBUTEIBLHOIO YHUCIA, KOPEHb
HATypaJbHOW CTENEHHU, MCIOJIb30BaTh MOAXOMAAIIYI0 (OpMY 3amuCH JEHCTBUTEIBHBIX
yuceN IS PelleHUs] MPAaKTHUYECKUX 3a7ad W MPEACTABICHUS JIaHHBIX; ONEPUPOBATH
MOHSATUSIMU: CUHYC, KOCUHYC W TAaHIE€HC MPOU3BOJIBHOTO YIVIA, MCIOJIb30BATh 3alKCh
IPOU3BOJILHOTO yIJIa Yepe3 oOpaTHble TPUTOHOMETPUUECKHUE (PYHKIIHH.

YpaBHeHUs U HEPABEHCTBA:

ONEpUpPOBaTh IMOHATUSAMHU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO, IIEJIOE,
palMoHaNbHOE, HUPPALUOHAIBLHOE YpABHEHUE, HEPABEHCTBO, TPUTOHOMETPUUECKOE
YpaBHEHUE; BBINOIHATH IPEOOPa30BaHUS TPUTOHOMETPUYECKUX BBIPAXKEHUHN U pelIaTh
TPUTOHOMETPUYECKHE YPABHEHUS; BBINOIHATh IPeoOpa30BaHusl LENbIX, PAIMOHAIBHBIX
U HMPPalMOHAJIBHBIX BBIPAXKEHUN U pEIlaTh OCHOBHBIC TUIIBI LIEJBbIX, PAllMOHAIbHBIX U
UppAIMOHATIbHBIX YPAaBHEHUI 1 HEPABEHCTB; MIPUMEHSTh YPAaBHEHHS M HEPABEHCTBA IS
pelIeHNs] MaTeMAaTHYECKUX 3a/1a4
U 3a/1a4 U3 pa3Iu4HbIX 00JacTeil HAyKu U peaibHOW JKU3HH; MOJEIUPOBATh pealbHbIC

CUTYallH Ha SI3bIKE aNreOphl, COCTABIATH BHIPAKEHHUS,

YpaBHEHUS, HEPABEHCTBA [0 YCJOBHIO 3aJaud, MCCIEA0BaTh MOCTPOCHHBIE MOJEIH C
MCITOJIb30BAHKMEM arlrapara ajareopsl.
DyHKIUM U TPaPUKU:

OMepUpOBaTh MOHATUAMHU: (PYHKIIUS, CHOCOOBI 3aAaHus (PyHKIMHU, 001aCTh
OTIpEJICTICHHS] U MHOXKECTBO 3HaueHU (QyHKIWHU, rpaduk QyHKIIUHA, B3AUMHO OOpaTHbBIC
(byHKIMK; OTIepUPOBaTh MOHATUSMU: YETHOCTh M HEYETHOCTh (DYHKIIMU, HYH (DYyHKITUH,
OPOMEXYTKHA  3HAKONOCTOSHCTBA;  MCHOJb30BaTh  I'paduku

(YHKIUH I pelIeHns] ypaBHEHU;

CTPOUTH U YUTaTh rpadMKu JIMHEUHON (YHKIMHU, KBaIpaTUUHON (YHKIUH,
CTENEHHOM (YHKIMU C ILEJNbIM [OKa3aTeJeM; HMCIOJIb30BaTh rpaduku (QyHKIUN ams

UCCJIeIOBAHUS MPOLIECCOB U 3aBUCUMOCTEN
IpU PEIICHUU 3a7ad U3 APYTruX Y4eOHBIX MPEIMETOB W PEaNbHOM JKU3HH, BBIPAKAThH
dbopMynaMu 3aBUCUMOCTU MKy BETMUMHAMH.

Hauajna mareMaTu4ecKoOro aHaJjmsa:

OIICPpHUPOBATH IIOHATHUAMM: o CJICA0BaTCIbHOCTD, apH(bMeTqu CKasd n
reoMeTprudcCKasd

IPOrpecCuy; ONEpUpOBaTh MOHATHUAMU: OECKOHEYHO YyObIBarollas TIeoMeTpUYecKas
rporpeccus,

CyMMa OECKOHEUYHO yOBIBAIOLIEH T€OMETPUUECKON NPOTrPECCUH; 3aaBaTh
MOCJIEZIOBATENBHOCTH PAa3IMYHBIMU CIIOCO0AMH;
HCIIOJIB30BATh CBOMCTBA MOCIEA0BATEIIbHOCTEN U IPOTPECCUM LISl PELLIECHHUS

peaNbHbIX 3a]1a4 NPUKIATHOTO XapaKTepa.
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MHoxecTBAa M JIOTHKA:

OIIEPUPOBATH MOHATUSMU: MHOXKECTBO, ONEPALIMK HAJl MHOKECTBAMU; UCIIOJIb30BAaTh
TEOPETUKO-MHOKECTBEHHBIH aIlliapar JJIs ONUCaHUs PEallbHbIX

NpOLIECCOB W SBJICHUW, NpPH PEUICHUH 3adad M3 JAPYTUX Y4YEOHBIX NPEIMETOB;
OIIEPUPOBATH IIOHATUAMHU: ONPEAEIICHUE, TEOpEMa, CIIEICTBUE, 10KA3aTEIbCTBO.

K xoniy oOyudenus B 11 kiiacce o0ydarouuiics moxy4quT Cleyoue mpeIMeTHbIE
pe3yabTaThl:
Yncsia v BBIYMCJIEHUSA:

OIICPHUPOBATH INOHATHAMHA. HATYPAJIBbHOC, ICJIOC YUCJI0, UCII0JIb30BaTh ITPU3HAKH

ACIIMMOCTH LECJIbIX YHCCII, PA3JIOKCHUC 4YHCJIa Ha IPOCTBIC MHOXKHUTCIN IJIs1 PCHICHUSA
3a1a4; OIICPHUPOBATh ITOHATUCM: CTCIICHDb C PAllMOHAJIbHBIM ITOKA3aTCIICM,

OTIepUPOBATh MOHATUAMH: JIOTapU(PM urcia, NeCITUUHbIE U HATYpaJIbHbIC
JorapuMsl.

YpaBHeHUS U HEPABEHCTBA:

NPUMEHATH CBOMCTBA CTENEHU sl MpeoOpa30BaHUs BbIPAKEHUI, ONIEpUPOBATH
MOHATUSMU: TIOKA3aTebHOE YpaBHEHHWE W HEPABEHCTBO, pPEIIaTh OCHOBHBIC THIIBI
NOKa3aTeNbHbIX YPAaBHEHUN W HEPaBEHCTB; BBIMOJHATH MpeoOpa3oBaHMs BBIPAXKECHUH,
COJZIEpIKAIINX JIoTapu(Mbl, ONEPUPOBATH MOHATUAMU: JIOTAPUPMUIECKOE YpaBHEHHE U
HEPaBEHCTBO, PEIIaTh OCHOBHBIE TUIIBI IOTAPU(PMUIECKUX YPAaBHEHHUI U HEPABEHCTB;

HAXOJUTh PEIICHUS MPOCTEUIITNX TPUTOHOMETPUUECKUX HEPABEHCTB; OTIEPUPOBATH

HNOHATUSAMU: CUCTEMA JTMHEHHBIX YPaBHEHUN U €€ pelIeHuE,

UCIOJIb30BaTh CUCTEMY JIMHEHHBIX YpaBHEHMH MJii pEUICHHs] MpaKkTUUYEeCKUX 3ajad;

HAXOJUTh PEUICHUSI TPOCTEUIIINX CUCTEM M COBOKYITHOCTEH pariMOHaIbHBIX
YpaBHEHUH U HEPABEHCTB; MOJEIMPOBATh peajbHbIE CHUTyallMd Ha SI3bIKE alreOphl,
COCTaBIIATh BBIPAXCHHsI, YPAaBHEHUs, HEPABEHCTBA M CHUCTEMBI IO YCIIOBHIO 3aJ1auH,
UCCJIEZIOBATh TIOCTPOCHHBIE MOJIEIIU C MCIIOJIb30BAaHUEM arIapara ajareopsol.

DyHKIUM U rPpaPUKHU:

OTEepUPOBATh MOHATHIMHU: MIEpUOANUecKast PyHKIHUS, TPOMEKYTKH MOHOTOHHOCTH
(GYHKITUH, TOUYKH SKCTpeMyMa (GyHKITMH, HAUOOJIbIlIee U HauMEHbIIIee 3HaYeHUS (YyHKITUU
Ha TIPOMEXKYTKE, MCIONb30BaTh WX IS UCCIENOBaHMS (PYHKIIUU, 3aJaHHOU TpaduKoM;
ONEepUpOBaTh MOHATUAMU: TpaduKU TMOKa3aTeabHOM, JorapudmMuyueckoit u
TPUTOHOMETPUYECKUX (PYHKIMM, M300pakaTb WUX Ha KOOPAWHATHOW IJIOCKOCTH U
UCIIOJIb30BATh JIJISl PEIICHMs] YPABHEHUM M HEPABEHCTB; M300pakaTh Ha KOOPJAUHATHOM
IUIOCKOCTH TPa(QUKHU JTMHEHHBIX YpaBHEHHMA
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U HCIONB30BAaTh WX JJIsl PEIICHUS CUCTEMbl JIMHEWHBIX YPaBHEHHUH; MCIIOIb30BATh
rpaduku QyHKIUN A7 UCCIIEAOBAaHUS MPOIECCOB U 3aBUCUMOCTEN

U3 IPYruX y4eOHbIX TUCLHUILINH.
Havyana mareMaTu4ecKoro aHajusa:

ONEpUPOBATh TMOHATUSMU: HENpPephIBHAS (PYyHKIMSA, TPOU3BOAHAS (PYyHKIUH,
UCIOJIb30BaTh TEOMETPUUECKUN U (PU3UUECKUNA CMBICI IPOU3BOIHON JIsl pEIICHUs
3a1ad4;

HAXOJUTh MPOU3BOIHBIE AIEMEHTAPHBIX (DYHKLIHIA, BBIYUCIISATH IPOU3BOAHBIE

CYMMBbI, TIPOU3BEACHHMS, YACTHOTO (YHKIMI; MCHOJIb30BaTh MPOU3BOJHYIO IS
uccaenoBanrs (PyHKIIMM HA MOHOTOHHOCTD

N OKCTPEMYMbBI, IPUMCHATL PEIYJIbTAaTbl HCCIICAOBAHHA K ITIOCTPOCHHIO Fpa(l)I/IKOB;
HCIIOJIB30BATh IIPOMU3BOAHYIO JJIA HAXOKACHUSA HAUITYUIICTO PCIICHUA

B IIPUKIIAAHBIX, B TOM YHCJIC COLHAJIBbHO-DKOHOMHUYCCKHUX, 3aJadax; OIICPHUPOBATH
ITOHATHUAMMN: HepBoo6pa3Ha51 U UHTCIrpall, IOHUMAThb FGOMeTpI/I‘{GCKI/Iﬁ

U GU3MYECKUN CMBICT MHTETpaja; HaXoJuTh MEPBOOOPa3HbIC AIEMEHTAPHBIX (DYHKIIHIA,
BBIYUCIISITh UHTETPAT

no ¢opmyne Hrerorona—JleliOHuIa; pemars NOpPUKIAAHBIE 3aJayd, B TOM YHCIE
COLIMAJILHO-2KOHOMHYECKOTO

1 (PU3NYECKOTO XapaKTepa, CPEACTBAMH MaTEMATUYECKOTO aHAJIN3A.
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10 KJIACC
Haumenosanue pasgena  KoamduecTBo OcHoBHoe conepikanue OcHOBHBIE BUBI ICATEIIBHOCTH
(TemnI) Kypca 4acoB 00y4Jaronuxcs
MHOX€eCTBa pallMOHAJIBHBIX U 14 MHOX€ecTBO, onepaluu HaJl Ucnoan3oBarb

JNEWCTBUTEIBHBIX YHACEIL.
PanmonanpHbIe ypaBHEHHUS U
HEpPaBEHCTBA

MHOX€ECTBaMu. JluarpaMmel
Ditnepa—BenHa.

PanmmonanpHble yncna.
OOBIKHOBEHHBIE U JIECATUYHBIE APOOH,
IPOLIEHTHI, 0ECKOHEUHBIE
MEPUOJUYECKUE TPOOH.
ApudmMeruueckue oneparuu ¢
palMOHAILHBIMU YHCIIAMH,
npeoOpa3oBaHUs YHNCITOBBIX
BbIpakeHui. [Ipumenenue npodeii n
MPOLIEHTOB JJISl PEILICHUS TIPUKIIATHBIX
3a71a4 U3 Pa3IMYHbIX OTPACIICH 3HAHUI
Y peaJIbHOM KU3HMU.

JIeiCTBUTENBHBIC YHCIIA.
PanimonanbsHble 1 UppallMOHATBHBIC
yucaa. ApudMeTudeckue oneparu ¢
JNEUCTBUTEIbHBIMU YUCIIaAMU.
[TpubnuxeHHbIC BHIYUCICHHUS, PABUIIA
OKPYTJICHUS, TPUKUJIKA U OIICHKA

TEOPETUKOMHOKECTBEHHBIN
anmapar i ONMCaHus Xoaa
pelIeHUs] MaTEMaTH4YeCKUX
3a/1a4, a TAaK)KE peanbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU
pELIeHUH 3a7a4 U3 JpyTrux
y4eOHBIX MPEAMETOB.
OnepupoBarb NOHATHSIMHU:
palMOHAIBHOE YUCIIO, IEUCTBUTENBHOE
YHUCJI0, OOBIKHOBEHHAS JPOOB,
JecATUYHAs APOOb, MPOLEHTHI.
BoinosHsTh apudmeTndeckue
omepaluu ¢ paluoHaIbHbIMU U
NEHCTBUTEIBHBIMU YHCIIAMU;
MPUOTMKCHHBIC BHIYUCIICHHUSI,
MCIIOJIb3YS IIpaBUjIa OKPYTJICHHUS.
Jenarbs NPUKHIAKY U OLEHKY
pe3yJibTara BbIYKUCICHUM.
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pe3ynbrara BeluucieHu. Toxaectean | OnepupoBaTh NOHSITUAMM:
TOX/IECTBEHHbIE PEe0Opa30BaHMs. TOKJIECTBO, YPABHEHUE, HEPABEHCTBO;
YpaBHEHHE, KOPCHb YPABHCHHUSL. [IEJIOE Y PALMOHAIBLHOE YPABHEHHUE,
HepaBeHncTBO, perieHne HepaBeHCTBa.
Meton unTepBasIoB. Pernienue nensix u
IpOOHOpAIIMOHATBHBIX YPAaBHEHUN U
HEPABEHCTB.

HEPaBEHCTBO.

BoinostHATH npeodpa3oBaHus 1EJIbIX
u parMoOHAIbHBIX BBIPAXKCHU.
Pemiath OCHOBHBIE THUIBI LEIBIX
UppALMOHATIBHBIX ~ YpaBHEHUH U
HEPaBEHCTB.

IIpumMeHsATH palMOHAIbHBIE YPABHEHUS
Y HEpaBEHCTBA JJIsl PELLECHUS
MaTeMaTHYeCKUX 3a7a4 U 3a]a4 13

pa3IMYHbIX 00NacTel HAYKU U pealbHOM
KU3HU
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Oyukiuu U rpaduku. CTeneHb
C LEJIBIM TOKA3aTeIeM

OyHKIHS, CIOCOOBI 3aJaHUs (PYHKIIUU.
B3aumno o6parasie pynkuuu. [padux

byHKIHH.

OO6nacTh onpeIeICHUS 1 MHOXKECTBO
3HaueHu# ¢yHkuuu. Hynu ¢yHkimm.
[IpomexyTKH 3HAKOIIOCTOSTHCTBA.

UeTHble ¥ HEUETHBIC (PYHKIUU.

CTteneHsp ¢ 1EeIbIM IT0Ka3aTeIEM.
CranmaptHas QopMa 3amucu
JIEMCTBUTEIILHOIO YHCIIA.
Hcnonw3oBanue noaxosiend popmbl
3aMMCU ACUCTBUTEIBHBIX YHUCEIT I
pelIeHus MPaKTUIECKUX 3aa4d U
MpeACTaBICHUS JaHHbIX.

CrenenHas QpyHKIMS ¢ HATyPaITbHBIM
U 1IeJIB6IM IToKa3areiieM. Ee cBolicTBa
U rpaduk

OnepupoBaTh NOHSITUSIMU:
GbyHKIMSA, CIOCOOBI 3adaHus
GbyHKIMH, B3aKMHO 00paTHBIE
(dbyHKIIMH, 007IaCTh ONPEICIICHHS

¥ MHO>KECTBO 3HaYCHUH (YHKITUH,
rpaduk QyHKIUN; YETHOCTD U
HEYETHOCTh (PYHKIIMH, HYJIH

(GYHKIIUU, TTPOMEKYTKU
3HAKOTIOCTOSTHCTBA.

BoInosHATH peodpa3oBaHus
CTETICHEH C IeJTBIM MTOKA3aTEIIEM.
Hcnonb3oBarh cTaHIapTHYIO GopMy
3alHiCH JIEUCTBUTESILHOTO YHCIIA.
®opMyJIMpPOBATH U WLITKCTPUPOBATH
rpaduUecKy CBONCTBA CTENIEHHOM
¢byHkuuu. Beipaxkars popmynamu
3aBUCUMOCTH MEXIY BETUYHMHAMMU.
Hcnoab3oBath HugpoBbie pecypehl
JUTsI IOCTpoeHus TpadukoB PyHKIIMK U
W3Y4YCHUS UX CBOMCTB
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ApudpmMeTHUECKUI KOPEHb #—
OU CTEIICHU.
HppannoHanbHble ypaBHEHHUS
Y HEPaBeHCTBA

18

ApudmeTnueckuii KOpeHb

HATypaJIbHOU CTEINEHU. JJeiCcTBUS C
apuMeTHYeCKUMU KOPHSIMHU 1—Oi
CTEIICHH.

Penienne mppanoHaIbHBIX ypaBHEHUI
Y HEPABEHCTB.

CaoiicTBa 1 rpauK KOpHSI n-0i
CTETIEHU

DOopMyIMpPOBaTh, 3ANIMCHIBATH
B CUMBOJIN4eCKO popme 1
WLJIIOCTPUPOBATH IPUMEPaAMU
CBOWCTBA KOPHSI 1-OU CTEIICHMU.
BoinoaHaTh npeoOpa3oBaHus
VppaIMOHATbHBIX BBIPAKEHH.
Pemiats OCHOBHBIE THUIIBI
UppallMOHAIbHBIX YPAaBHEHUI U
HEPABEHCTB.

IpumeHsaTH NI peuieHust
Pa3JIMYHBIX 32124 UppallMOHAIbHbIE

YPaBHCHUA U HCPABCHCTBA.

CrpouTsb, ynTATH rPaPUK KOPHS 1-01

CTCIICHU.

HUcnonb3oBars HUPpPOBbIE pecypChl
JUTSl TOCTPOEHUS TpaUKOB PYHKIMI 1

M3YUYCHUS UX CBOMCTB
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@OopMyJIBI TPUTOHOMETPUU.
Tpuronomerpudeckue

YPaBHEHUS

22

CuHyc, KOCUHYC U TAaHT€HC YHCIIOBOTO
aprymeHTa. ApKCHUHYC, apKKOCUHYC H
ApPKTAaHT'€HC YMCJIOBOTO apryMEHTA.
Tpuronomerpuueckasi OKpy>KHOCTb,
ONpEIEICHHE TPUTOHOMETPHYECKUX
(GYHKIIMH YUCIIOBOTO apryMEHTa.
OCHOBHBIE TPUTOHOMETPHYECKUE
dbopmynsl. [IpeobpazoBanue
TPUTOHOMETPHUUYECKUX BBIPAKCHUIA.
Pemenue TpuroHoMeTpu4eCcKux
YpaBHEHUM

OnepupoBarb NOHATUSIMH: CUHYC,
KOCHUHYC U TaHI€HC MPOU3BOIBHOTO
yIia.

Hcnoab3oBaTh 3an1uch
MIPOM3BOJILHOTO yTJIa yepe3 oOpaTHbIe
TPUTOHOMETpUUYECKHUE (PYHKITUH.
BbInosHATH Npeodpa3oBaHust
TPUTOHOMETPUUECKUX BBIPAKEHUH.
Pemiarb OCHOBHBIC THUIIHI
TPUTOHOMETPUUECKUX YPABHCHUHN
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[TocnemoBaTebHOCTH U 5 [TocnenoBaTeIbHOCTH, CIIOCOOBI OnepupoBaTh NOHATHIMH:
pOTrpeccuu 3aJIaHUsI TT0CIIEA0BATETHHOCTEH. MOCJICIOBATCIIBHOCTD,
MOHOTOHHBIE TTOCIIEIOBATEIIBHOCTH. aprdMeTHIECKas H TeOMETPHICCKas
ApuQMeTHIECKas 1 TeOMeTpryecKas IPOrpeCccum; OECKOHEYHO yOBIBAIOIIAs
nporpeccur. beckonedHo yobiBaromas | o eTPHUECKAs TIPOTPECCHS, CyMMa
reoMerpudeckas rnporpeccus. Cymma GeCKOHEUHO yobIBaIOMEH
OEeCKOHEYHO yObIBaromIen .
FeOMETPHTECKOM POTpECCHH. reOMETPUYECKOM MPOTPECCHUM.
DOPMYIIA CIOXKHBIX TIPOLICHTOB. 3agaBaTh NIOCJIEIOBATEILHOCTU
Vcnonb30BaHme IPOTPECCHH IS Pa3IMIHBIMHU CTIOCO6AMH.
pELICHUs peAIbHBIX 3a/1a4 IIpnMeHATE GOpMYJTy CIOKHBIX
IPHUKJIAJHOTO XapaKTepa NPOUEHTOB ISl pPellleHus 3a/a4
13 peTbHOM MPAKTUKH
(C UCTIOJIB30BAHUEM KaJIBKYIISITOPA).
HUcnoab3oBarb CBOICTBA
MOCJICIOBATEIPHOCTEH H TIPOTPECCHIMA
JUIL  pCEIICHHWS  peallbHBIX  3aj]ad
MIPUKIIATHOTO XapaKTepa
[ToBTOpeHnue, 06001IEHNE, 3 OcHOBHBIE MOHATHSA Kypca anreOpsl u TIpHMEHSITH OCHOBHBIE TOHSTHS
CACTCMATHU3al 3HAHNHN HayaJl MAaTEMaTU4ECKOTO aHaInu3a Kypca anreOpbl ¥ Havyal
10 xnacca, 00001IIeHNE U MaTeMaTHYECKOr0 aHaInu3a It
CUCTEMaTH3alns 3HAHUH pelieHus 3a1ad 13 peaJlbHOM XU3HU U
JPYTHX IIKOJIBHBIX JUCITUTIIHH
OBIIEE  KOJWYECTBO 68
YACOB I10 ITPOT'PAMME
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11 KJIACC
HaumMenoBanue pazaena | KomudecTBo OcrosHoe conepranue
OCHOBHBIE BUIbI ACSITEIBHOCTH OOYHAOIINXCS
(Tembl) Kypca 4acoB
CreneHp ¢ paliOHAIBLHBIM 12 CreneHb ¢ paliluOHAJIBHBIM

ITOKAa3aTCJICM.

[lokazarenbHas byHKIUS.
[Toka3zarenpHble ypaBHEHHUS

N HCPAaBCHCTBA

nokasareieM. CBOICTBA CTEIICHHU.

[IpeoOpazoBaHKe BBIPAKCHHM,
co/iep KalluX paldoHaJIbHbIE
crenenu. IlokazarenpHbBIE
ypaBHEHUS U HEPABEHCTRA.

[TokazarenbHas (QyHKIMS, €€
CBOMCTBA U TpauK

DopMyJIHPOBATh, 3aAIIMCHIBATH B
CUMBOJIMYECKOH (popMe U
WLIKCTPUPOBATH IPUMEPaAMHU
CBOWCTBA CTEIICHU.

IIpumeHATH CBOIICTBA CTENICHU JIJIA
peoOpa3oBaHUs BBIPAKEHUM.
DopMyIMPOBATH

Y MWJUTIOCTPUPOBATH IPauuecKu
CBOICTBA MOKA3aTEIbHOU (PYHKIIUH.
Pemiars OCHOBHBIE TUIIBI TOKA3aTEIIBHBIX
YPaBHEHUU U HEPABEHCTB.

Hcnonb3oBars HU(ppoBbIe pecypehl LI
nocTpoeHus rpaukoB GYHKIUN U U3YUECHHS
MX CBOMCTB
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Jlorapupmuyeckass (yHKIIHSL. 12 ®opMyJINpPOBaTH, 3aANIUCHIBATH B
Jlorapudmuyeckre ypaBHEHHUsI 1 CHMBOJIHYeCKOi GopMe 1 MILJIIOCTPUPOBATH
1 HEpAaBEHCTBA orapru qucra. npuMepamMM CBOICTBa Jiorapudma.
JlecsATHYHBIC M HATypajIbHBIC BoinosHaTh IpeoOpa3oBaHus BhIpAXKEHUH,
norapu@Mel. cofiepxKaiux Jorapugmol. @OpMyIHPOBATH
IIpeobpasoBanue Y MWJUTIOCTPUPOBATH Ipa)MueCKU CBOKCTBA
BBIDAXKCHUH,  COACPIKAIINX norapupmuueckoit pyHkiuu. Pemarb
TIOTapH(pMBI. OCHOBHBIC THITBI JIOTAPUPMHUECKUX
Jlorapugmuteckue YpaBHEHHI U HEPABEHCTB.
BHCHMS 1 HEPABCHCTBA.
YpaBHE CpaBCHCTEA HUcnoab3oBars HU(ppoBbIe pecypehl 1L
Jlorapudmuueckas .
. noCcTpoeHus rpadukoB QYHKIIUNA U U3YUCHHS
(yHKIUsA, €€ CBOMCTBA U .
UX CBOMCTB.
rpaduk

3HAKOMMTBHCH € HCTOPHEH Pa3BUTHS
MaTE€MaTUKU
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Tpuronomerpuueckue 9 Tpuronomerpuueckue QyHKIIUN, UX o

B NepUpPOBATH MOHSATHEM NEPUOANYECKAS
GYHKIIUY U UX TpaduKH. CBOICTBA M TpaMKH. (bysxis. CTPOHTb, AHATH3HPOBAT,
Tpuronomerpuieckue [IprMepbl TPUTOHOMETPUYECKUX CpaBHHBATH rpaduKy
HCpaBCHCTBA HCpaBCHCTB TPUTOHOMETPUYECKUX (PYHKIIUH.

DopMyJIHPOBATH 1 WIIIOCTPUPOBATH
rpapu4eckKm CBOKCTBa
TPUTOHOMETPUUYECKUX (PYHKITHIA.

Pemars npocrenimme
TPUTOHOMETPUUECKUE HEPABEHCTBA.
Hcnonb3oBars rpapuky AJIs1 pelICHUs
TPUTOHOMETPUYECKUX HEPABEHCTB.
Hcnonb3oBars nu@poBbie pecypehl i
nocTtpoenuss rpadukoB  QyHKUUA H
M3YUYCHUS UX CBOMCTB

29



denepanpHas padbovast mporpamma | Maremaruka. 10—11 kmaccsl (60a30BbI YPOBEHD )

[IpousBonnas. [Ipumenenne
MTPOU3BOTHOMN

24

HenpepwiBubie Gynkmuu. Metos

HHTCPBAJIOB AJIA pCIICHUA HCPABCHCTB.

[TpousBoanas pyHKIIUY.
['eomeTpuueckuii U pu3UIECKUit
CMBICJI IPOU3BOIHOM.

IIpon3BoaHBIE IIEMEHTAPHBIX
¢bynkuuii. [TpousBonHas CyMMBI,
IPOU3BECHUS, YACTHOTO (PYHKIIUH.
[Ipumenenne MpON3BOIHOM K
UCCJIEIOBaHUIO (PYHKIIMI Ha
MOHOTOHHOCTB ¥ DKCTPEMYMBI.
Haxoxxaenne Hanbob1Iero 1
HAaUMEHBIIETO 3HaUeHUsl (QYyHKIMU
Ha OTPE3KE.

[IpuMeHeHne MpON3BOTHOM IS
HAXOXKJICHUs HAWJTy4lIEro peleHus B
MIPUKJIAIHBIX 3aJ1a4ax, s
OIPENENICHUs CKOPOCTH IIpoLecca,
3aIaHHOTO (POPMYIION UK TPadUKOM

Onepuposarp NOHATUSIMH:
HEeTpepbIBHAS (PYHKIHS; IPOU3BOTHAS
byHKIHU.

Hcnoab30BaTh TECOMETPUYECKUH U
(bU3UYECKUN CMBICT ITPOU3BOTHOM
s perrenus 3anad. Haxoaqurs
IIPOU3BOIHBIE AIEMEHTAPHBIX
(bYHKIUH, BEIYUCISATD

MPOU3BOIHBIE CYMMBI,
MPOU3BEACHHUS, YACTHOTO (PYHKITUH.
Hcnonb30BaTh MNPOU3BOJHYIO

JUTSL icclieZIoBaHus YHKITUU Ha
MOHOTOHHOCTb U 3KCTPEMYMBHI,
IMPUMEHATH Pe3yJabTaThl
HCCJIIOBAHUSA K TIOCTPOCHUIO
rpa(uKoB.

IIpuMeHsITH IPOU3BOAHYIO JIJIA
HAaXO0K/ICHUSI HAUJIYUIlIETO PELICHHUS B
MPUKJIAIHBIX, B TOM YUCIIE
COLHUAIBHO-DKOHOMUYECKUX, 3a1a4ax.
3HAKOMHUTBLCH C UCTOPHUEN Pa3BUTHS
MaTeMaTU4YECKOro aHaln3a
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HHTCFpaJI H CTO IPUMCHCHHUA

[lepBooOpa3znas. Tabnuua
epBOOOPA3HBIX.

WNHTerpan, reoMeTpuyeCcKui u
(¢u3nyeCKUil CMBICT UHTETPAJIA.
Brruncnenue narerpaia no gopmyie
Herorona—Jleiouuna

OnepupoBarp MOHSITUSIMU:
nepBooOpa3Has, uHTerpai. Haxoauthb
nepBOOOpa3HbIC AIIEMEHTaPHBIX
GYHKIUH; BBIYUCIATH HHTETPAT MO
¢popmyiie Herorona—Jleitonuna.

3HAKOMHUTBCH € MCTOPHENl pa3BUTHS
MaTEMaTU4YECKOrO aHAJIN3a
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Cucremsl ypaBHEHHI 12 CucreMbl TMHENHBIX YPABHEHHI. OnepupoBaTh MOHATHAMH: CHCTEMA
Pewenne npukiajHbIx sanad c JIMHEHHBIX ypaBHEHUI U ee pelleHHeE.
TOMOIIBIO CHCTEMBI JIMHCHHBIX Hcnonb3oBarh CUCTEMY JIMHEHHBIX
YPaBHCHHH. ypaBHEHUI TUTSI penieHus
Cucrembl U COBOKYITHOCTHU LETTBIX, MPAKTHHECKHX 32721

aIMOHAJILHBIX, UPPALMOHATIBHBIX .
pan » Mppall ’ HaxoauTh pemieHus TpoCTERIINX
NOKa3aTebHBIX, JIOTAPUPMUUECKUX .
5 CHUCTEM U COBOKYITHOCTEH
ypaBHEHU U HEPABEHCTB. .
. palMoHaNIbHBIX YPABHEHUN U
Hcnonb3oBanue rpadukoB GyHKIIUN
N HEPaBEHCTB.
JUISL peIlIeHNs] YPAaBHEHUN U CUCTEM.
TIpHMeHeHte ypaBHEHH, CHCTEM | Hcnoan3oBarb rpaduku GyHKIUN 114
HEPABEHCTB K PEIICHUIO pCUICHNA yPAaBHCHHM.
MaTeMaTUYeCKUX 3a/1ad 1 3a7a4 13 MogeaupoBarh peanbHble CUTyallUU
pa3IMyYHBIX 00NacTel HAyKu U Ha S3bIKE  anreOphl, COCTaBIATH
peanbHOM )KU3HU BBIPQXCHMSI, YPaBHEHHUs, HEPABEHCTBA
U CHCTEeMBl IO YCIOBUIO 3a/1a4H,
HCCJIeI0BATh MOCTPOEHHbIE MOJIeJIN
C MCIIOJIb30BAHUEM afmapara anreopbl
HarypanbHbie 1 11e7bie yucia 6 HarypaneHbie u 1enble uyucia B

3aJla4aX M3 PpEaJbHOM  KU3HU.
[Tpu3zHaky AeIUMOCTH LETBIX YUCEI

OnepupoBarb NOHATUAMU:

HATypaJbHOE YHUCIIO, IIEJI0C YUCIIO.
Hcnonb30oBaTh NpU3HAKK ICTMMOCTH
EJIBIX YHCEII, PA3JI0KCHUE YHCIIa Ha
IPOCThIC MHOKUTEIH JUIS PEIICHUS
3a1a4
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[ToBTOpEeHME, 0000IICHUE,

CUCTEMAaTHU3AlIVA 3HAHWI

18

OcCHOBHBIE MOHATHS Kypca anreopbl U
HayaJl MaTeMaTUYeCKOTo aHaJIn3a,

0000111eHNEe U CUCTEMATU3AlIUs 3HAHUH

PemaTs npuxk/ajanbie 3a1a4M u3
pa3IMyHbIX 00NacTel HAyKu U
pEANBHOM KU3HU C TOMOIIIBIO
OCHOBHBIX TTOHATHH Kypca anreOpsl
Y Ha4aJl MaTeMaTH4eCKOro aHaIu3a.
Bb10uparTh onTuMabHbIe CIIOCOOBI
BBIUHCIICHUU.

Hcnoab30Barh AJ1d1 pelieHUs 3a1a4

YPAaBHEHMs1, HEPABEHCTBA U CUCTEMBI
ypaBHEHUH, CBOMCTBA PYHKIIMI U

rpauKoB

OBILEE KOJIMYECTBO
YACOB I10 [TPOT'PAMME

102
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OEJEPAJIBHASL PABOUYASI IPOI'PAMMA YUEBHOI'O KYPCA
«TEOMETPUS»

INOACHUTEJBHASA 3AIINCKA

BaxxHocTh yueOHOTO Kypca reOMETpUM Ha YPOBHE CPEAHEro 0011ero oopa3oBaHus
oOycllOBlIeHa TPAKTUYECKOW 3HAUUMOCTBIO METAlpPEAMETHBIX UM MPEIMETHBIX
pe3yabTaToB  OOY4YCHHS TEOMETPHH B  HAMNPABICHUW JUYHOCTHOTO  Pa3BUTHS
oOyuaromuxcsi, (QopMuUpoBaHHs (PYHKIIMOHAIBHON MaTeMaTHYeCKOl TIpaMOTHOCTH,
U3YYEHUS JPYTrux Y4eOHbIX IUCHUIUIMH. Pa3BuThe y o0O0y4arommxcsi MNpaBUIIbHBIX
NPEACTAaBICHUA O CYIIHOCTH U TPOUCXOKJACHUU TE€OMETPUUECKUX aOCTpaKIui,
COOTHOUIEHUH PEAIIBHOTO U UAECAIIBHOTO, XapaKTePE OTPAKEHUS MATEMATUYECKOU HAYKON
SIBJIEHUM W TMPOLIECCOB PEATBHOTO MHpPA, MECTE€ T'€OMETPUM B CUCTEME HAYK U POJHU
MaTeMaTHYeCKOr0 MOJICTUPOBAHUS B HAYYHOM IMMO3HAHMM W B MPAKTHKE CIIOCOOCTBYET
(GbopMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS 00yUaIOIIMUXCS, a TAKKE KAYeCTB MBIIUICHHUS,
HEOOXOJUMBIX JJIs aJlafTallii B COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBnsieTcs OMHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHEr0 0OIIEero
00pa3oBaHus, TaK Kak o0O0EeCleurBaeT BO3MOXXHOCTh M3Y4YEHHUS KaK JUCIHUILIAH
€CTECTBEHHO-HAYYHON HAIIPABJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MbllUIeHHE, (GOPMUPYEMOE TMpPU  HU3YYEHUH OOyYarolIMMHUCA
NOHATUMHBIX OCHOB F€OMETPUU U MOCTPOEHUM LENOYKU JIOTUYECKUX YTBEPKIACHUN B
XO/I€ pelIeHUs] TEOMETPUYECKUX 3a7ad, YMEHHE BBIJBUraTh U ONPOBEPraTh T'MIIOTE3bI
HEIOCPEICTBEHHO UCIOIb3YOTCS MPU PELIEHUH 33/1a4 €CTECTBEHHO-HAYYHOIO [IMKIIA, B
YaCTHOCTH U3 Kypca (PU3UKH.

YMeHHe OpUEHTHPOBATHCA B MPOCTPAHCTBE MIPACT CYIIECTBEHHYIO POJb BO BCEX
00J1aCcTIX IeATeIbHOCTH YenoBeka. OpHeHTaIus YeIoBeKa BO BPEMEHHU U MTPOCTPAHCTBE
— HEOOXOUMOE YCJIOBHE €Tr0 COIMAJIBLHOTO OBITHS, (hopMa OTpaKEHUS] OKPYKAIOIIETO
MUpa, YCIOBHE YCTICITHOTO TTO3HAHUS M aKTUBHOTO MPe00pa30BaHMsl JEHCTBUTEILHOCTH.
OnepupoBaHre MPOCTPAHCTBEHHBIMU 00pazamMu OOBEAUHSIET pPa3HbIe BUILI y4eOHOU U
TPYIOBON JNIEATETLHOCTH, SBISCTCS OMHUM M3 MPO(EeCCHOHATBLHO BaKHBIX KadecCTB,
MOATOMY aKTyajbHa 3aja4a (OPMUPOBAHHUS Yy OOYyYaroOIIUXCs IPOCTPAHCTBEHHOTO
MBIIIICHUS KaK Pa3HOBUIHOCTH 0OPA3HOTO MBIIIJIEHUS — CYIIIECTBEHHOTO KOMIIOHEHTA B
TIOJITOTOBKE K MIPAKTUYCCKOM JISATSILHOCTH TI0O MHOTHM HAIPaBJICHUSIM.

[lens ocBoeHust mporpamMMmbl yueOHOTO Kypca «leomeTpusi» Ha 0a30BOM ypOBHE
o0y4eHus: — o011e00pa3oBaTeIbHOE M OOIIEKYIBTYPHOE Pa3BUTHE OOYYAIOIIMXCS Yepes
obecrieueHne BO3MOXHOCTH TIPUOOPETEHHMs] M WCIOJIB30BaHMS CHUCTEMATHYECKUX
reOMETPUYCCKUX 3HAHUM H JCUCTBHMA, CHEIU(PUYHBIX TE€OMETPUU, BO3MOXKHOCTH
YCIICITHOTO TPOJOJDKEHUsT 00pa30oBaHMsl IO CHEIUATBHOCTSIM, HE CBS3aHHBIM C
MIPUKJIATHBIM UCIIOJIb30BAHUEM T€OMETPHH.
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[IpuopuTeTHBIMU 3a/ladaMHi OCBOCHHS yueOHoro kypca «l'eomerpun» Ha 6azoBOM
ypoBHe B 10—11 kimaccax siBisttoTCs:

dbopMupoBaHUE NPECTABICHUS O TEOMETPUHU KaK YaCTU MUPOBOU KYJIBTYpPHI

¥ OCO3HAHUE €€ B3aUMOCBA3H C OKPY>KAIOIUM MHPOM; (DOPMHUPOBAaHUE MPEACTABICHUS O
MHOTOI'PaHHUKAX U TelaX BpallleHUs KaK

0 BOKHEUIIINX MaTeMaTU4YeCKUX MOJIETISAX, TO3BOJSIONIMX OMUCKHIBATh U U3y4aTh Pa3HbIC
SBJICHUS OKPY’KaIoIIEero Mupa; (popMuUpOBaHME YMEHHs paclo3HaBaTh Ha 4Yeprexax,
MOJIEJISIX U B pEaIbHOM MUPE

MHOTOTPAaHHUKH U TeJ1a BpaIlCHUs; OBJIaCHIUE METOIaMHU PEIICHUS 3a/1a4 Ha ITOCTPOCHUS
Ha U300paKEeHUSIX

IPOCTPAHCTBEHHBIX (PUTYD;

dbopMupoBaHUE YMEHUSI ONIEPUPOBATH OCHOBHBIMHM MOHSTUSMH O MHOTOIPaHHUKAX
U TeJlaxX BpaIIEHUs U UX OCHOBHBIMHM CBOMCTBAMU; OBJIAJICHUE aJTOPUTMAMH PEIICHUS
OCHOBHBIX THTIOB 3aj1a4, (GOPMHUPOBAHUE
YMEHUSI NPOBOAUTH HECIOXKHBIE [TOKA3aTEIbHBIE PACCYXKACHUS B XOJE PEIICHUS
CTEPEOMETPUYECKUX 3aJad U 3aJad C NPAKTUUYECKUM COACPKAHUEM; Pa3BUTHE
WHTEJUICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEN 00yUYaroImxcs,

MMO3HABATEJIbHOM AKTUBHOCTH, UCCJIENOBATEILCKUX YMEHUN, KPUTUYHOCTH MBIIUICHUS,
dbopmupoBanue (QPyHKIIMOHATHLHON TPaMOTHOCTH, PEJICBAHTHOW T'E€OMETPUU: YMEHHUE
pacro3HaBaTh MPOSBICHUSI TEOMETPUUECKUX MOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEH B
peanbHBIX KU3HEHHBIX CHUTYaIlUSX U TPU U3YYCHHH JPYTUX YYEOHBIX MPEAMETOB,
MPOSIBIICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMyaupoBaTh HX Ha S3BIKE
FEOMETPUM M  CO3JaBaTb TE€OMETPUYECKHE MOJENIH, MPUMEHATH OCBOCHHBIN
FEOMETPUYECKUM  ammapar Uil pPElICHUsT NPAaKTUKO-OPUEHTUPOBAHHBIX  3a]ad4,
MHTEPIPETUPOBATH U OLICHUBATh MTOJTYUYCHHBIE PE3YJIBTATHI.

OTIUYuTEIHFHOM 0COOCHHOCTHIO MPOTPAMMBI TI0O TEOMETPHUU SIBIISIETCS BKIIFOUECHUE B
KypC CTEpEOMETPHUH B HAYAJIE €r0 U3YUYEHHUS 33/1a4, PEIIAEMbIX HA YPOBHE HHTYUTUBHOTO
MO3HAHUS, W OIpeIeTICHHbBIM 00pa3oM OpraHu3oBaHHAs paboTa HaJ HHUMH, YTO
CIOCOOCTBYIOT Pa3BUTHUIO JJOTHYECKOTO U MPOCTPAHCTBEHHOTO MBITIICHUSI, CTUMYITUPYET
MPOTEKAHUE WHTYUTHUBHBIX MPOILIECCOB, MOTHUBUPYET K JAJIbHEUIIEMY HW3YyUYECHUIO
npeaMera.

[Ipennourenuie oTaeTCsl HAMISAIHO-KOHCTPYKTUBHOMY METOJy OOy4eHHSs, TO €CTh
TEOPETHYECKHUE 3HAHUS AMEIOT B CBOEH OCHOBE YyBCTBEHHOCTb
MPEAMETHONPAKTUUECKOU IEATENIbHOCTU. Pa3BUTHE MPOCTPAHCTBEHHBIX MTPEACTABICHUN
y 00y4aroImxcs B Kypce CTEpeOMETPUH IMTPOBOAUTCS 3a CUET pEeLISHUs 3aa4 Ha CO3/1aHue
IIPOCTPAHCTBEHHBIX 00PA30B U 33]1a4 HA ONIEPUPOBAHNUE TPOCTPAHCTBEHHBIMU 00pa3aMu.
Coznanue 00pasza MpoOBOAUTCS C OMIOPOM Ha HAVISIAHOCTD, a ONEPUPOBAHKE 00pPa3oM — B
YCIOBUSIX OTBJICYEHUS] OT HANISAHOCTH, MBICICHHOTO HW3MEHEHUS €ro HMCXOAHOTO
COZIEpIKaHMSL.
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OCHOBHBIMH COZEpKaTEIbHBIMUA JUHUSAMU yueOHOTO Kypca «[eomerpusi» B 10—11
KJIaccax IBIIOTCSA: « MHOrorpanHukm», «[Ipsmble 1 IITIOCKOCTH B MPOCTPAHCTBEY, «Tena
BpanieHus», « Bektopbl u KOOpAMHATHI B MPOCTpaHCTBE». POPMUPOBAHHE JIOTUUECKUX
YMEHUH pacnpefensieTcss HE TOJIbKO IO COAEP)KATENbHBIM JIMHUAM, HO M IO Trojam
oOydJeHHs Ha YPOBHE CPEIHETO OOIIEeT0 00pa3oBaHMUS.

Conepxanue 00pa3oBaHHUS, COOTBETCTBYIOIIEE MPEIMETHBIM  pe3ylibTaTaM
OCBOCHHUSI TMPOrpaMMbl MO TEOMETPUHU, PACIPEACICHHBIM 10 ToJaM OOy4eHHs,
CTPYKTYPHPOBAaHO TaKUM 00pa3zoM, YTOObI OBJIaJCHUE T€OMETPUYECKUMU MOHATUAMU U
HaBBIKAMH OCYUIECTBISIOCH IMOCJIENOBAaTENIbHO M MOCTYINATENbHO, C COOJIIOACHUEM
IPUHLIAIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAIHUCH B OOILYIO CHUCTEMY
T€OMETPUYECKUX MPEACTABICHUN 00y4aronIuxcs, pacmupss U yniyonss ee, oOpasys
IIPOYHbIE MHOXKECTBEHHBIE CBSI3U.

OOmiee YMCIO YacoOB, PEKOMEHJOBAaHHBIX JUIsl M3y4EHHs Y4YeOHOro Kypca
«I'eometpusi» — 102 gaca: B 10 kitacce — 68 vacoB (2 yaca B Heneno), B 11 kimacce — 34
yaca (1 gac B Hezelnto).

COAEPXAHUE OBYYEHUA

KJIACC. IlpsiMmbie U IVIOCKOCTH B POCTPAHCTBE

OcCHOBHBIC TOHATHS CTepeoMeTpuu. Touka, mpsiMas, MIOCKOCTb, MPOCTPAHCTRO.
[ToHsiTHe 00 aKCMOMATUYECKOM MOCTPOCHUH CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJICICTBUS U3 HUX.

B3aumMHOe pacronoxkeHue TpsAMBIX B MPOCTPAHCTBE:  IEPECEKAIOIIUECH,
MapaJyieNIbHbIE U CKpeIUBaronuecs npsmMolie. [lapamienbsHOCTh NPSIMBIX U TIJIOCKOCTEN B
IIPOCTPAHCTBE: MapajuIeIbHbIE IIPSAMBIE B IPOCTPAHCTBE, NTAPAIIIEITBHOCTD TPEX MPSIMBIX,
MapaJJICIbHOCTh MPSIMOM U TUIOCKOCTU. YINIbI C COHAIPABICHHBIMUA CTOPOHAMH, YTOJ
MEXAY NOpsIMBIMMU B NPOCTpaHCTBE. llapannenbHOCTh MJIOCKOCTEN: MapalielibHbIE
IJIOCKOCTH, CBOMCTBA MapaUIeNbHBIX IUIOCKOCTEW. [Ipocrerimme mpoCTpaHCTBEHHBIE
(burypsl Ha MIOCKOCTH: TETPAdIP, KyO, Napajienenune, HOCTPOCHUE CEYEHUH.

[TepnieHAUKYASIPHOCT, MPSIMOM M IUIOCKOCTH: NEPICHAMKYJISAPHBIE MPSIMBIC B
MPOCTPAHCTBE, MPSIMbIE MapaJUICIbHbIC W MEPIEHAUKYISIPHBIE K TJIOCKOCTH, MPU3HAK
MEPIIEHAUKYIISIPHOCTH TIPSAMOM U TUIOCKOCTH, T€OpEMa O IMPSAMOU IMEPIEHIUKYISPHON
IJIOCKOCTHU. YTJIbI B TMIPOCTPAHCTBE: YroJl MEXKYy NPsIMOM U MJIOCKOCTBIO, ABYTPAHHBIN
yIOJ1, INHEWHBIN YTOJl ABYTPAHHOTO yria. [leprnenauKysp 1 HakJIOHHbIE: PACCTOSTHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSHUE OT MPSIMOM JO TUIOCKOCTH, MPOEKIUs (UTYpHI Ha
IJIOCKOCTh. [IepneHInKynsIpHOCTh MJIOCKOCTEH: MPU3HAK MEPHNEHIUKYISIPHOCTH JBYX
mIockocTer. Teopema o Tpex neprneHAnKyIsIpax.

MHoOrorpaHHuKHu
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[TonsiTHE MHOTOrpaHHMKA, OCHOBHBIC 3JICMCHTHI MHOTOTPAaHHHKA, BBINYKJIBIC U
HEBBITTYKJIbIC MHOTOTPAaHHUKH, pa3BEPTKa MHOTOTpaHHMKA. [[pu3Ma: n-yroibHas mpusma,
IpaHH W OCHOBaHUS IPHU3MBI, IpsMas W HAKIOHHAs IPU3MbI, OOKOBas W IIOJHAs
MOBEPXHOCTh mpu3Mbl. [lapamenenurien, TPSMOYTOJNBHBINA IMapauIeNeuIie]] U €ro
cBoiicTBa. [lupamuia: n-yronpHas MUpaMuia, TPaHU U OCHOBAHUE MTUPAMHUIBI, OOKOBas 1
MOJIHASl TIOBEPXHOCTh MHUPAMUJbI, MpaBWIbHAS W YCEUCHHas NUpaMuia. DJIEMEHTHI
npu3Mbl W TUpamuabl.  [IpaBUiibHBIE MHOTOTPAHHHUKH: TIOHATHE MPABUIHHOTO
MHOTOTpAaHHHKA, TIpaBWIbHAs TpHU3Ma W TIpaBWIbHAs MHpPaMHJA, IPaBHIIbHAS
TpeyroibHas MUpaMuaa M MPaBHIBHBIN TeTpasup, KyO. IlpencraBinenue o mpaBUiIbHBIX
MHOTOTPaHHUKAX: OKTaIp, ToaeKadAp U ukocayap. CedeHus MpU3Mbl U TTUPAMUIBL.

CummeTpusi B TIPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTEIBHO TOYKH, TMPSIMOH,
IJIOCKOCTH. DJIEMEHTHl CHMMETPUH B MHPAMHJIAX, MapaIe/IeNunenax, MpaBUIbHBIX
MHOTOTPaHHUKAX.

Boluucienue 31eMEHTOB MHOTOTPaHHUKOB: peOpa, nuaroHanu, yriel. [lmomanb
OOKOBOM MOBEPXHOCTU U TOJTHOW MOBEPXHOCTHU MPSMOMN MPU3MBI, IIJIOIIA b OCHOBAHUM,
TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans 00kOBOM MOBEPXHOCTH U
MOBEPXHOCTH MPaBUIBHOM MHUpPAMUJIbI, TE€OpEMa O IUJIOMIATU YCEYEHHON MUpPaMUIIbI.
[Tonsarue 06 oobeme. OOBEM MUPAMHUIBI, TPHU3MBI.

[Tomo6HBIe Tema B mpocTpadcTBe. COOTHOIICHHS MEXKIY  IIOIMIAIIMA
MOBEPXHOCTEH, 00beMaMH TTOTI00HBIX TEJI.

11 KJIACC. Tena BpaieHust

Hunuuapuyeckas IOBEPXHOCTh, 00pa3yolIne UUIUHAPUYECKON MOBEPXHOCTH, OCh
WIMHApUYECKOM moBepxHOCTH. llunmuHap: ocHoBaHMS U OOKOBas MOBEPXHOCTb,
o0pasyrorias 1 0Ch, IJIOIIAab OOKOBOM U MTOJHOM MTOBEPXHOCTH.

Konnueckas moBepxHOCTh, 00pa3yrolie KOHHYeCKON MOBEPXHOCTH, OCh U BEPIIMHA
KOHHYECKOU MoBepxHOCTH. KoHyC: OCHOBaHME U BepllIMHA, 00pa3yrolias U OCh, IJI0IIAb
OOKOBOH U MOJIHOM OBEPXHOCTHU. YCEUEHHBIN KOHYC: 00pa3yIolle U BbICOTa, OCHOBAHUS
1 OOKOBAasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuaMeTp, IUIoIIa b NOBepXHOCTU ceprl. Bzaumuoe
pacnoyiokeHue cepbl 1 MII0CKOCTH, KacarelibHasl INIOCKOCTh K cdepe, Tuonaab cepol.

N300pakeHue Ten BpallleHus Ha MII0CKOCTH. Pa3zBepTka HuianHapa U KOHyca.

KoMOuHammu Ten BpalmieHus W MHOTOTPAHHUKOB. MHOTOTPaHHHWK, OMUCAHHBIN
OKOJIO cepsl, cepa, BNUCaHHAST B MHOTOTPAHHUK, WIH TEJIO BPAILLEHUSI.

[Tonsitue 06 oOobeme. OCHOBHBIE CBOICTBA 00BEMOB Ten. Teopema 00 oObeme
NPsIMOYTOJIBHOTO Tapajienenuneaa u cienctsus u3 Hee. OObeM LUIMHAPA, KOHYCA.
OO6bem 1mapa u mionaab chepsl.
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[TonoOHble Tema B  mpocTpaHcTBE. COOTHONIEHUS MEXIy IUIOUIaJsIMU
MOBEPXHOCTEH, 00beMaMu OJOOHBIX TEIl.

Ceuennsi nuinuHapa (mapauielibHO W NEPHEHIUKYISIPHO OCH), CEUCHHS KOHYyca
(mapasnienbHOE OCHOBAHUIO U MPOXOJAIEe Yepe3 BEPIIMHY), CEUCHHUS 1Iapa.

BekTopbI M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha 1uiockocTd UM B npocTpaHcTBe. CIIOKEHHE W BBIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4YuCio0. PasiokeHue BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopam. lIpaBuno mapamienenunena. Pemenue 3anad, CBA3aHHBIX C IPUMEHEHHEM
IIpaBUJI JEUCTBUM ¢ BeKTOpaMu. IIpsMoyrosbHas cucremMa KOOpAMHAT B IPOCTPAHCTBE.
Koopaunatel BekTopa. IIpocreiimme 3anaun B KOOpAMHATaX. Yrojl MEXAY BEKTOPaMHU.
CkaJsipHOE TPOU3BEACHHE BEKTOPOB. BBIYMCIIEHHE YINIOB MEXIy MNPSIMBIMA U
10cKocTAMH. KoopAMHATHO-BEKTOPHBIA METOJI IIPU PELIEHUU T€OMETPUYECKUX 3aay.

HHPEAMETHBIE PE3YJIBTATDBI

K xonity oOyuenus B 10 kiacce 00y4aroniuiicss MoJyduT CIAEAYIOMINUE MPEAMETHBIC
pe3yabTaThl:

ONEepUpPOBaTh MOHATUSAMM: TOYKA, MpsiMasi, IUIOCKOCTb; NPUMEHSITh aKCHOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX NPU PEIICHUH TeOMETPUIECKUX 3a/1a4; ONIEPUPOBATh
HNOHATUAMU: MAPAVIENbHOCTh U TMEPHEHAUKYISAPHOCTh NPSAMBIX M  IUIOCKOCTEH;
KJaccu(UIUpoBaTh B3aMMHOE pAacloJOKEHWE  TPSIMBIX W IJIOCKOCTEH B
IPOCTPAHCTBE; ONEPUPOBAThH MOHATUSMU: JIBYTPAaHHBIA YTOJ, TPAHU JIByTPAHHOTO YIUIa,
pedpo JABYrpaHHOTO yIVIa, JUHEHHBIA yroja JBYIPaHHOIO YIvia, TpaaycHas Mepa
JIBYTPaHHOTO YTJIa; OTIEpUPOBATh MOHATUSMU: MHOTOTPAHHUK, BBITTYKIIBII U HEBBITYKITBINA
MHOTOTPAHHUK, 3JIEMEHThl MHOTOIPaHHUKA, TPABMIIbHBIN MHOTOIPaHHUK; paclio3HaBaTh
OCHOBHBIE  BHJABl  MHOTOTPDAaHHUKOB  (TIMpaMuga, TMpU3Ma,  MOPSMOYTOJbHBIN
napajuienienumnen, Ky0); KiaccuumpoBaTh MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS IS
KJacCU(pUKAUU  (BBINYKJIbIE W  HEBBINYKJIble  MHOTOIPAHHUKH, TMpPaBUIIbHBIC
MHOTOTPaHHUKH, TPSMBbIE W HAKIOHHBIC MPHU3MBI, Mapajulelenume/bl); ONeprupoBaTh
HNOHSTUSMHU: CEKyllasl MIOCKOCTb, CEYEHHE MHOTOTPAHHUKOB; OOBSICHITH MPUHIUIIBI
MOCTPOCHUSI CEUEHUM, MUCIONB3ysd METOJ CIIEl0B; CTPOUTh CEUEHHUS MHOTOTPaHHHKOB
METO/IOM CJIEJIOB, BBIMOJHATH (BBIHOCHBIE) TUIOCKHE UYEPTEKU W3 PUCYHKOB MPOCTHIX
0o0beMHBIX (GUTyp: BUJ CBEpXy, COOKY, CHHU3y, pelarb 3a7adydl Ha HaXOXKICHHE
TE€OMETPUYECKUX BEIMYMH MO oOpasliaM WM ajropuTMaMm, MPUMEHsS H3BECTHBIC
AHATUTUYECKUE METOJbl NPU PEUICHUH CTaHJApTHBIX MaTeMaTHYeCKUX 3ajad Ha
BBIUMCJICHUE PACCTOSHUN MEXIY JIBYMsI TOYKAMH, OT TOYKH A0 MPSAMOI, OT TOUKH O
IUIOCKOCTH, MEXIy CKpEIIMBAIOUIMMHUCSA MPSMBIMU; pElIaTh 3a7add Ha HAXOXKICHUE
TE€OMETPUYECKUX BEIUYMH MO oOpaslaM WM alroOpuTMaM, MPUMEHSS H3BECTHBIC
AHAJIMTUYECKUE METOAbl NpPU pPEIICHWH CTAaHAAPTHBIX MaTeMaTHUeCKHX 3ajad Ha
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BBIYMCJIEHUE YIJIOB MEXIY CKPCIIMBAIOIIUMUCA NPSIMBIMU, MEXAY MPSIMOM U
TJIOCKOCTBIO, MEXKTY TUIOCKOCTSIMU, IBYTPAHHBIX YITIOB; BBIYUCIIATH OOBEMBI U TUTOIAIH
MOBEPXHOCTEH MHOTOIPAHHHUKOB (MpU3Ma, MHpaMU]a) C MpUMEHEHUEM (PopMmy,
BBEIYHCIIATh COOTHOIICHUS MEXAY IUIOMAIIMUA TMMOBEPXHOCTEH, 0O0beMaMu TOIOOHBIX
MHOTOTPaHHUKOB; OTIEPUPOBATH MOHSATUSAMHU: CHMMETPHUS B MPOCTPAHCTBE, LICHTP, OCh U
IJIOCKOCTh CHUMMETPHUHU, IEHTP, OCh U IUIOCKOCTh CUMMETpPUU (GUTYpBI; HU3BJIEKATh,
npeoOpazoBbIBATh U WHTEPIPETUPOBATH HH(OPMAIIHIO O TIPOCTPAHCTBEHHBIX
reoMEeTpUYeCKUX (Urypax, mpe/CTaBICHHYI0 Ha YEpTEeKaX U PUCYHKAX; MPUMEHSTh
reoMeTpuieckue (QakThl JJI1 PEUICHUS CTEPEOMETPUUYECKHUX 3ajay, MpeIoyiarariux
HECKOJILKO IIIaroB PEILCHMS, €CJIM YCJIOBHUS NMPUMEHEHHS 3a/laHbl B sIBHOW (opme;
MPUMEHSTh MPOCTEHIINE MPOrPAMMHBIE CPEICTBA U ANEKTPOHHOKOMMYHHKAIIMOHHBIE
CUCTEMBl TMpPH PEIICHUU CTEPEOMETPUUYECKUX  3a/]ay; MPUBOAUTH IMPUMEPHI
MaTEMaTUYECKUX 3aKOHOMEPHOCTEN B NPUPONE W KU3HH, PACIO3HABATH IPOSIBICHUE
3aKOHOB T€OMETPHUM B MCKYCCTBE; IMPUMEHSATH NOJYYEHHBIE 3HAHUA HA MPAKTUKE:
aHAJM3UPOBATh peajbHbIE CUTYallUM U MPUMEHSITh H3yUYEHHBIC TMOHATHUS B IpoIECcce
MOWCKA PEeIICHUs MaTeMaTudecku CGHOPMYIUPOBAHHONW MPOOIEMBbI, MOJICIUPOBATH
pealibHbIE CHUTYyallUM Ha $S3bIKE T€OMETPHH, HUCCIEHOBaThb IMOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAHUEM T'€OMETPUYECKHUX IOHATUNA M TEOpeM, ammapara ainreOpbl, peuarb
MPAKTUYECKUE 3a]]a4l, CBSI3aHHBIE C HAXOXKJICHHEM T'€OMETPUUYECKUX BETUYUH.

K koHiy o0yuenus B 11 kiacce oOyyaromuics HayqYuTCs:

ONEepUpPOBaTh  MOHATHSAMH:  IIWJIMHApPUYECKas IOBEPXHOCTb, oOpa3yrolue
UUIMHAPUYECKOM MOBEPXHOCTH, LIMIIMHAP, KOHUYECKask MOBEPXHOCTh, 00pa3yroume
KOHUYECKOW TMOBEPXHOCTH, KOHYC, c(epuyecKas MOBEPXHOCTb; paCIO3HABATh Tela
BpauieHus: (UUIUMHAP, KOHYC, cepa U 1Iap); OOBSICHATH CHOCOOBI MOJYYECHHS TeEJ
BpalleHus; Kilaccu(UIMpPOBaTh B3aWUMHOE pacnojiokeHue cdepbl U IJIOCKOCTH;
ONEepUpOBaTh MOHATHSIMU: MIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA CETMEHTA,
IIApPOBOM CJIOM, OCHOBAaHUE IIAPOBOTO CJIOSI, BHICOTA IAPOBOIO CJIOS, IAPOBOM CEKTOD;
BBIYHCIIATh OObEMBI U TUIOLIAAN MOBEPXHOCTEHN Tesl BpalleHUsl, TEOMETPUUECKUX Tell C
npuMeHeHueM (GopMyIt; onepupoBaTh NOHITUSIMU: MHOTOTPAHHUK, BIIMCAHHBINA B cepy
U OINMCaHHBIA OKOJIO cephl, chepa, BIMCAHHAS B MHOTOTPAaHHHUK HJIM TEJIO BPAIICHHUS;
BBIUUCIISATH COOTHOLLEHUS MEXAY IUIOIIAIIMHU IMOBEPXHOCTEH M 0ObeMaMu MOI0OHBIX
TeN; N300paxkaTh U3yyaeMble GUTYPBI OT PYKU U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX
MHCTPYMEHTOB; BBINOJHATH (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB IPOCTBIX
00beMHBIX (UTyp: BHUA CBepXy, COOKYy, CHHU3Y, CTPOUTb CEUYEHHUs TEJ BpallCHUs;
U3BJIEKaTh, UHTEPIIPETUPOBATH U TPEOOPA30BHIBATh HHPOPMAIIHIO O MPOCTPAHCTBEHHBIX
reoMeTpuyYecKux (uUrypax, NpefCTaBICHHYIO Ha YepTeX)axX W PUCYHKaxX; OMEepUpPOBAThH
HNOHATUEM BEKTOp B IIPOCTPAHCTBE; BBINOJIHATH JACUCTBUSI CIOXKEHHS BEKTOPOB,
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BBIYMTAHUS BEKTOPOB U YMHOXKEHUSI BEKTOPA HA YUCIIO, OOBSICHATH, KAKUMHU CBOMCTBAMU
OHM O0JIaIal0T; MPUMEHATh NPABWIO MapajuieJenuIeaa; OINEepUPOBATh IMOHATUSIMM:
JEKapTOBBI KOOPJIMHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb BEKTOPA, PABEHCTBO BEKTOPOB,
KOOpPAMHATBI BEKTOPA, YrOJI MEXKIy BEKTOPaMH, CKAJISIPHOE NPOU3BEICHHUE BEKTOPOB,
KOJJIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI; HAXOAUTH CYMMY BEKTOPOB U NPOU3BEIACHUE
BEKTOpa Ha YMUCJO, YTOJl MEXAY BEKTOpPaMH, CKaJIsIpHOE MPOU3BEACHUE, PACKIA/IbIBAT
BEKTOp IIO JABYM HEKOJUIMHEAPHBIM BEKTOpaM; 3aJaBaTh IUIOCKOCTh YPABHEHHEM B
JIEKapTOBOM CHUCTEME KOOPJWHAT; MPUMEHATh I€OMETpUYECKHe (DAKThI ISl peHIeHUs
CTEPEOMETPUYECKUX 3a7ad, MIPEANOJAralliuX HECKOJbKO IIAroB pPENIEHUs, €CIu
yCIJIOBUSI IPUMEHEHHUS 3a/1aHbl B SIBHOUM (popMe; peliaTh NpoCTEeUIne reOMETPUUECKUE
3a7a4d  Ha IIPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOAA; pellarh 3a7adyd Ha
JI0OKa3aTeJIbCTBO MAaTEMaTUYECKUX OTHOIIEHUN Y HAXOKICHUE TEOMETPUYECKUX BEJIMUNH
no oOpa3nmaM WiIM aJIropuTMaM, NPHUMEHSS M3BECTHBIE METOAbl MpPU PELIECHUU
CTaHIAPTHBIX MATEMATUYECKUX 3a]1a4; IPUMEHATH IIPOCTEUILINE ITPOTPAMMHBIE CPEACTBA
Y DJIEKTPOHHOKOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUH CTEPEOMETPUUYECKUX 3a/]ay;
IIPUBOJUTL IIPUMEPBl MATEMaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE U IKU3HU,
pacIio3HaBaTh MPOSBICHUE 3aKOHOB I'€OMETPUM B MCKYCCTBE; IIPUMEHATH IOJy4YECHHBIC
3HaHUS Ha MPAKTHKE: AHAJIU3UPOBAaTh PEAbHBIE CUTYallUd U IMPUMEHATh W3Y4YEHHBIE
HOHSTHS B MPOIIECCE MOUCKA PEIICHUsI MaTEMaTHUYECKU C(HOPMYTUPOBAHHON MTPOOIEMBI,
MOJIEJINPOBATh PEalbHbIE CUTyallUH HAa S3BIKE T€OMETPHUH, MUCCIENOBATH MOCTPOCHHbBIE
MOJIENIM C MCMOJIb30BAHUEM T'€OMETPUUYECKUX MOHITHI M TEOpeM, armapara ajireopsl,
pelarh MPakTUYECKUE 3aa4l, CBSI3aHHbIE C HAXOXKICHUEM I'€OMETPUYECKUX BEIUYHH.
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10 KJIACC
HanmenoBanue pasziena | KomuuecTBo OcHoBHOE conepxanme OcHOBHBIE BUIbI JICATEIIBHOCTH
(TembI) Kypca 9JacoB 00yJaromuxcs
BBenenue B cTepeoMeTpuIo 10 OCHOBHBIE MIOHATHS CTEPEOMETPUH:

TOYKa, TIpsiMasi, TNIOCKOCTb,
npoctpaHcTBo. [IpaBuia nzo0pakeHus
Ha PUCYHKaX: U300paKeHUs
TUIOCKOCTEH, TapaJIeIbHBIX PSIMBIX
(OTpe3KOoB), CepeTUHBI OTPE3Ka.
[TonaTHs: Iepecekarommecs
TJIOCKOCTH, TIEPECEKAIOIINECS TIpsMast
Y TUTOCKOCTb.

3HAKOMCTBO C MHOTOI'PAHHUKAMH,
N300pa’keHNE MHOTOTPAHHUKOB Ha
PUCYHKaXx, Ha IPOEKIIMOHHBIX
yeprexxax. HayanbHble cBeieHUs 0
KyOe ¥ mupamuje, uX pa3BepTKu U
Mozenu. CeueHns MHOTOTPaHHUKOB.
[TonsiTne 00 akcHOMaTHYECKOM
NOCTPOECHHUH CTEPEOMETPUHN: AKCHOMBI
CTEPEOMETPHUU U CIIEACTBUS U3 HUX

AKTYyaJu3upoBaTh (PAKThl U METO/IbI
IJIAHUMETPUH, PEIIEBAaHTHBIE TEME.
IHosy4ars npeacTaBieHus o
MIPOCTPAHCTBEHHBIX (UTYypax, pa3Ouparhb
IpOCTEHIINE MTpaBUIa N300paXKEHUSI STUX
duryp.

HN300paxarh NpsMyIO U INIOCKOCTh HA
PHUCYHKE.

Pacno3naBarsp MHOT'OTPaHHUKH,

nUupaMuy, KyO, Ha3bIBaTh UX JIEMEHTHI.
JesaTh pUCYHOK KyOa, MMpaMHU/IbI,
HAXOJUTh OIIMOKH B HEBEPHBIX
M300paKeHUSX.

3HAKOMUTLCS C CCUCHUAMH, C MCTOAOM
CJICOO0B, UCIIOJb30BATh AJI ITOCTPOCHUA
CCUYCHHA MCTOA CJIICOOB, KPATKO
3aI1ucChIBaTh I1aru
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nocTpoeHus cedeHus. Pacro3naBarhb BUj
CCUCHHSI U OTHOIICHUH, B KOTOPBIX
CeueHue JeTUT pedbpa Kyda, HAXOAUTh
UIOIIAb CEUCHUSI.

Hcnogab30BaTh 1noo0ue npyu peleHun
3aJ]a4 Ha IOCTPOCHUE CEUCHUH.

3HAKOMHTBLCH C AKCHOMATHYECKUM
MOCTPOEHUEM CTEPEOMETPUH, C AKCUOMAMU
CTEPEOMETPHUU U CJICACTBUIMH U3 HUX.
NamocTpupoBaTh aKCHOMBI PUCYHKAMU U
npuMepaMu U3 OKpyKaroliei 00CTaHOBKHU

[IpsiMbIE U TITTIOCKOCTH B
MIPOCTPAHCTBE.

[TapanneabHOCTH PSIMBIX
U TJIOCKOCTEM

12

B3anmHOe pacnonokeHne MpSIMbIX
B IIPOCTPAHCTBE: NepeceKaromuecs,
napajieJIbHble U CKPEIIMBAIOLIUECS
psIMbIE.

[TapannenbHOCTh MPAMBIX U
IJIOCKOCTEW B MPOCTPAHCTRBE:
napasuiesibHbIe MPSIMbIC B

MPOCTPAHCTBE; MapajuIeIbHOCTh TPEX

AKTYyaJIu3upoBaThb (HaKTbl U METOBI
IJTAHUMETPHH, PEJIEBAHTHBIE TEME,
ITPOBOJIUTH AHAJIOTHUHU.
IlepeuncasiTh BO3MOXHBIE CIIOCOOBI
PACIIONOXKEHNUS IByX NPSIMBIX B
IIPOCTPAHCTBE, MILTIOCTPUPOBATH UX HA

npuMmepax. JlaBarb onpenesienue

CKPEUIUBAIOIIUXCS MPAMBIX, POPMYITUPOBATH
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IPSIMBIX; TAPAIIEIBHOCT IPSIMOU U
IUIOCKOCTH. YIJIbl C COHAIPaBICHHBIMU
CTOPOHAMMU; YTOJ MEXIY IPSIMbIMH B
IIPOCTPAHCTBE.

[TapannenpHOCTB INIOCKOCTEN:
napajuieibHbI€ JIOCKOCTH; CBOMCTBA
HNapaJIeIbHBIX IUIOCKOCTEH.
[IpocTeiimne npocTpaHCTBEHHBIE
(urypsl Ha MJIOCKOCTHU: TETPAP, KYO,
napaJuIeenunes; IoCTpOECHUE
CEYECHUN

IIPU3HAK CKPEILHUBAKOLIUXCS MPSAMBIX U
IIPUMEHSITH €r0 IIPU PEIICHUH 3a/1a4.
Pacno3zHaBarhb npusmy, Ha3bIBaTh €€
JIEMEHTBI.

CrpouTth ceueHus NpU3MBI HAa TOTOBBIX
yepTexKax.

IlepeuncasiTe BO3MOXKHBIE CIIOCOOBI
B3aMMHOTO PACIIOIOXKEHUS MPSAMOU U
IIJIOCKOCTH B IIPOCTPAHCTBE, IIPUBOIAUTD
COOTBETCTBYIOINE PUMEPHI U3 PEATBHOU
YKU3HU.

JlaBaTh onpeneeHue napajieIbHOCTH
PSMOM U TIJIOCKOCTH.

DopMyIMPOBATH MPU3HAK
[apAJUICIIBHOCTH NMPSIMOU U IUIOCKOCTH,
YTBEPKAECHUE O MPAMOU NIEpeCEUEHUs ABYX
IIOCKOCTEN, ITPOXOSIIIUX YEPE3
rapasuieIbHbIE TIPSIMBIE.

Pemiarb npaktuyeckue 3aa4u Ha

IIOCTPOCHUE CEUEHUN MHOTOIPAHHUKA.
OO0BbsACHATH Cilydau B3aUMHOTO
pacnonoKeHus miockocren. JlaBarb
omnpeneeHue MapaieIbHbIX INIOCKOCTEN;

MIPUBOANTH IPUMEPBI U3 PEATBHOM KU3HU U

43




denepanpHas padbovast mporpamma | Maremaruka. 10—11 kmaccsl (60a30BbI YPOBEHD )

OKpYyXaromiei 00CTaHOBKH,
WJUTIOCTPUPYIOLINUE apaljIeIbHOCTh
iockocter. M Cnob30BaTh NpU3HAK
MapaJyIeIbHOCTHU JBYX IIJIOCKOCTEM,
CBOICTBA MapasuiebHbIX MIJIOCKOCTEN IIpH
pellIeHUY 3a7a4 Ha TOCTPOCHHUE.
OO0BbSICHSITD, YTO HA3bIBACTCS
napaiyieIbHbIM TPOEKTUPOBAHUEM U KaK
BBITIOJTHAETCS MPOSKTUPOBaHUE (GUTYD HA
10CKOCTh. M300pamars B mapajuieIbHON
MIPOEKIUN PA3JTUYHBIE TEOMETPUYECKUE
burypsi.

MopaenaupoBarb peajibHbIE CUTyalldd Ha
SI3BIKE T€OMETPUH, HCCJIEI0BATh
MMOCTPOCHHBIC MOJICJIN

C MCMOJIb30BAHUEM I'€OMETPUYECKUX
TTOHSATHH.

Hcnoab30Barh Npu pEIICHUN 33/1a4 Ha
MOCTPOCHUE CEYECHU M TTOHSTHE
MapaJUIeIbHOCTH, PU3HAKUA U CBOMCTBA
rapajuleabHBIX TPSAMBIX Ha MJIOCKOCTH
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[lepnieHUKyASIPHOCTD
PSAMBIX U TUIOCKOCTEN

12

[leprieHAUKYIAPHOCTD IPAMOM U
IIOCKOCTH: MEPHEHIUKYISIPHbBIC
MPSAMBIE B POCTPAHCTBE, IPSMBIC
NapajulesIbHbIE U MEPIICHANKYISPHBIE
K IUIOCKOCTH, IPU3HAK
MEPIEHAUKYIISIPHOCTH NPSIMOU U
IJIOCKOCTH, TEOpEMA O MPSIMOM
MEPIIEHAUKYISIPHOM TJIOCKOCTH
[TepnieHauKymsIp ¥ HAKJIOHHBIE:

paccTosiHUE OT TOYKHU JI0 TIOCKOCTH,
pPAcCTOSIHUE OT MPSAMOM A0 MIIOCKOCTH

AKTyaJu3upoBaTh (PaKThl U METOJIBI
IJIAHUMETPHH, PEIICBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTHUHU.
OO0BbsACHATD, KAKOW yIroJI Ha3bIBAETCS
YITIOM MEXIY MEePECEKAIOITUMUCS
MPAMBIMU, CKPELIMBAIOIIUMUCS IPSIMBIMU
B IIpOCTpaHCTBE. JlaBaTh onpeneieHue
MEPIIEHAUKYIISIPHBIX IPSAMBIX U IPSIMOM,
IIEPIICHIUKYISIPHOM K IIJIOCKOCTH.
Haxoaurs yribl Mexay
CKpEUIMBAIOLIMMHUCA NPSMBIMU B KyO€ U
MIAPAMHUJIE.
IIpuBoauTH NpUMeEPHI U3 PEATLHOU
’KU3HU U OKpYXaroliei 00CTaHOBKH,
WJUTIOCTPUPYIOLIME MTEPIICHIUKYISIPHOCTD
IIPSIMBIX B IIPOCTPAHCTBE U
MIEPIIEHIUKYISIPHOCTD MIPSMOM K
IIJIOCKOCTH.
DopMyIHpPOBATH PU3HAK
NEPIECHINKYISIPHOCTH IIPSAMOU U
MJIOCKOCTH, TPUMEHSTH €T0 Ha TPAKTHKE:
0O0BSACHATH NMEPIEHANKYIIPHOCTH pedpa

KyOa M uaroHajii €ro rpaHu, KoTopas ero
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HE COJICPKUT, HAXOAUTh JUIMHY THAroOHaIu
KyoOa.

BbI4uCAT  BBICOTY  NPaBUJIBHOU
TPEYTOJIbHOU 51 MPaBUIBHOU
YETHIPEXYTOJIbHOW MUPaMU/ 1O IJIMHAM
pebep.

Pemarp 3a/1auu Ha BEIYUCIICHUS,
CBSI3aHHBIC C MEPICHIUKYISIPHOCTHIO
MNPSIMOM U TIJIOCKOCTH, C UCIIOIb30BAHUEM
MpU PEIICHUU TJIAHUMETPUUECKUX (DAKTOB
Y METOJIOB.

OO0BACHATD, 4To Ha3bIBAIOT
NEePIEHIUKYIISIPOM U HAKJIOHHOM M3 TOYKH K
IJIOCKOCTH; TIPOEKIMEW HAKJIOHHOM Ha
MI0CKOCTh. OOBACHATH, YTO HA3bIBACTCS
pacCTOsSTHUEM: OT TOYKH JI0 TUIOCKOCTH;
MEXKJy TapauielIbHbIMU  IJIOCKOCTSIMH;
MEXIy TMpsAMOA U TMAPAJUIEIBHOM €U
MJIOCKOCTBIO; MEXKIY CKPEeIIUBAIOIIAMUCS
npssMbiMu.  HaxoamTh 3TH paccTosSHUS B
MPOCTBIX CHydasiXx B KyOe, mOUpamuje,
pU3Me.
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MopnenupoBarh peaibHbIC CUTYallUU Ha
SA3bIKE TEOMETPHH, UCCIICIOBATH
MOCTPOEHHBIE MOJICIIU

C UCIIOJIb30BAHUEM T€OMETPUUECKUX
TTOHSITHH.

Hcnmoab30BaTh IIpy peIICHUH 33/1a4 Ha
noctpoeHue ceueHuit reopemy I[udaropa,
CBOMCTBA NPSIMOYTOJIbHBIX TPEYTOJIbBHUKOB
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YIIel MEXIy NMPSAMBIMU U
MJI0OCKOCTSIMU

10

VIl B IPOCTPAHCTBE: YIOJ MEXIY
MPSAMOU U IUIOCKOCTBIO; IBYTPAHHBIN
YTOJI, IMHEVHBIM YIOJl ABYTPAHHOIO
ymia.

[leprieHIUKYISAPHOCTD IIJIOCKOCTEN:
MPU3HAK NEPIECHIUKYIIPHOCTH ABYX
IUIOCKOCTEN. Teopema o Tpex
NEPHEHANKYISIpax

AKTyaJu3upoBaTh (PaKThl U METOJIBI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
IIPOBOJAUTH AHAJIOTHUH.

JlaBaThb onpeneaeHue yria Mexay
IIPSAMOM U TIOCKOCTBIO,
(bopMyIMpOBaTh TEOPEMY O TPEX
NEPIEHIUKYIISIPax U 0OpaTHYIO K HEH.
HaxoauTh yron mexay npsimMou u
IIJIOCKOCTBIO B MHOTOT'PaHHUKE,
paccTosiHue OT TOYKHU 110 IIPSIMOM Ha
IIJIOCKOCTH, UCIIONB3YS TEOPEMY O TPEX
nepreHaukyisipax. IIposoauTes Ha
YEPTEKE MEPIICHANKYISAP: U3 TOUKU HA
IIPSAAMYIO; U3 TOUYKHU HA IJIOCKOCTb.
JlaBaTrb onpeneeHue ABYrpaHHOIO
yIjia ¥ €ro 3JIeMEHTOB. OO0bACHATH
PABEHCTBO BCEX JIMHENHBIX YITIOB
nByrpanHoro yra. Haxoqurs Ha
yepTexe ABYIPaHHBIN yroi npu pedpe
MMAPAMHUJIBI, TPU3MBI,
napasuliesIienunesa.

/laBaTh onpenesaeHue yria Mexay
IUIOCKOCTSIMHU. JlaBaTh

omnpenaeJieHue 1 (popMyJIUpPOBaTh
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NPU3HAK B3aUMHO
NepPHEHANKYISPHBIX TJI0CKOCTEH.
HaxoauTh yriisl MeXAy IIIOCKOCTIMU
B KyO€ U upaMu/ie.

Hcnoab3oBaTh npu pelieHUN 3a1a4
OCHOBHBIE TEOPEMBI K METO/IBI
TJIAHUMETPUH.

MogaenupoBarh pealibHbIE CUTYaIUU
Ha SI3BIKE TEOMETPHUH, HMCCJIeI0BATh
MOCTPOEHHBIE MOJICIIN

C UCIIOJIb30BAHUEM T€OMETPUUECKUX
TTOHSITHH.

Hcnonb30Barh 1py pelieHUN 3a1a4
Ha MOCTPOEHUE CEYEHUI
COOTHOIIEHUS B IIPSIMOYTOJIBHOM
TPEYTrOJIbHUKE

MHoOrorpaHHUKHU

11

[loHATHE MHOTOIPAHHUKA, OCHOBHBIE
AIIEMEHTHI MHOTOIPAHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIBIE MHOTOTPAHHUKU;
pa3BepTKa MHOTOTPAaHHUKA.

[Ipu3ma: n-yrospHas npusMa; rpaHu 1
OCHOBaHHMS IPU3MBIL; ITPsIMAs U

HAaKJIOHHAA IIPU3MBEIL; OOKOBas 1

AKTYaJIU3UPOBaTh (HaKThl U METOBI
TUTAHUMETPHH, PEIICBAHTHBIC TEME,
NnpoBoAMTHL aHajorum. /[aBarb
onpenejieHue

napajieNienuIe/a, pacno3HaBaThb €ro
BHUJIbI U U3y4aTh cBoMcTBa. [laBarb
ONpEAECICHUE TUPAMUBI,

pacmo3HaBaThb BUbI IMPAMU/I,
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MOJIHAS] TOBEPXHOCTH ITPU3MBL.
[Tapamnenenunen, TpAMOYTOJIbHBIN
napasuleNIeUIE] U €r0 CBOMCTBA.
[Iupamuna: n-yroiapHas nupamuaa,
IrPaHu U OCHOBAaHUE MUPAMUJIBL;
OOKOBas U MOJIHAS IOBEPXHOCTh
[MAPAMUbL; IPABUJIbHAS U YCEYEHHAs
MAPAMUA.

DIIEeMEHTBI IIPHU3MBbI U ITUPAMHAABI.
HpaBI/IHBHBIC MHOTOTPpaHHUKU:
IIOHATHC IIPABUJIbHOI'O MHOTOI'PAHHUKA,

[IPaBUJIbHAS IPU3Ma U IIPAaBUJIbHAS
MAPaMUA; IPABUIIbHAS TPEYTOJIbHAS
MAPAMUJA U IPABUIIBHBIN TETPaAdIp;
ky0. [IpencraBienne o mpaBUIbHBIX
MHOTOTPAHHUKAX: OKTa3Ap, TOACKAIP

Y UKOCAdIP.
CummeTpus B MIPOCTPAHCTBE:
CUMMETPUSI OTHOCHUTEJIIBHO  TOYKH,
OpSIMOM,  MIOCKOCTH.  DJIEMEHTHI
CUMMETPUH B MUPAMUIAX,
napauieIenuneax, MIPaBUJIbHBIX
MHOTOTPaHHUKAX. Brruucnenue

AJIEMEHTOB MHOTOTPAaHHUKOB: pedpa,
nuaroHaiu, yriael. [lnomans 60koBOMA

(¢hopmyampoBaTh cBOMCTBa pebep,

rpaHed U BBICOTHI IPABUIBHOU

MUPaAMU/IBI.
HaxoauTh miromanas IoJaHON U
OOKOBOI MMOBEPXHOCTH MUPAMU/IBI.
JlaBaThb onpenesieHre YCEUYCHHOMN
MAPaMHU/JIbI, HA3bIBATh €€ SJIEMEHTBHI.
DopMyIHPOBATH TEOPEMY O
IJI01aA1 OOKOBOM MOBEPXHOCTH
MPAaBUJIBHOW YCEYEHHON MUPAMU/IBI.
PemaTthb 3a/1aun Ha BEIYMCIICHHE,
CBSA3aHHBIC C MUPAMHIAMH, a TAKKE
3a7]a4 Ha TOCTPOCHUE CECUCHUM.
/laBaThb onpeneseHue npusMsl,
pacno3HaBaTh BUJbI IPU3M,
H300pakaTh MPU3MBI HA YEPTEKE.
HaxoauTth miiomaas MoJaHOM WiIN
OOKOBOI1 MOBEPXHOCTH MPU3MBI.
N3yuars cooTHOIIEHUs Diinepa s
gucia pedep, TpaHell u BEpIINH
MHororpanHuka. M3y4arb BUbI
MPABUJIBHBIX MHOTOTPAHHUKOB, UX
Ha3BaHUA U KOJMYECTBO IPAHEH.
M3yuyars cumMeTpuro

MHOTOTPaHHUKOB. Q0BbSICHATH, KAKUE
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IMOBEPXHOCTHU U MOJIHOW MTOBEPXHOCTH
PSAMON IPU3MBI, IJIOIA/Ib
OCHOBaHWH, TeopeMa O OOKOBOU
MMOBEPXHOCTU  MNPSIMOM  MPU3MBL.
[Tmomans OOKOBOM MOBEPXHOCTH U
IIOBEPXHOCTHU IIPaBUWIBHOU
MUPAMUIBI, TEOpeMa O IUIOL[aau
OOKOBOI  MOBEPXHOCTH YCEUEHHOMU
MAPaAMU/TbI

TOYKH Ha3bIBAIOTCSI CUMMETPUYHBIMH
OTHOCHTEJIBHO TaHHON TOYKH,
IIPSIMOU WJIU TITIOCKOCTH, YTO
HAa3bIBAOT LIEHTPOM, OCBIO UIIU
IUIOCKOCTBIO CUMMETPUHU (DUTYPBI.

IIpuBoauTh NpUMeEpPHI
CUMMETPUYHBIX (PUTYp B APXUTEKTYPE,
TEXHUKE, IPUPOJIE.

MopaeanpoBaTrhb peajabHbIe CUTyaIluu
Ha SI3bIKE TEOMETPUHU, HCCIIEA0BAThH
MTOCTPOCHHBIC MOJIEJIN c
HCIIOJIb30BAaHUEM  T'€OMETPHUUCCKUX
MMOHATUM, MCIOJL30BaTh ITOJ00HE
MHOTOTPaHHUKOB

OOBbEMBbI MHOTOTPAaHHUKOB

ITousarue 00 00beme. OOBEM

MAPAMUIBL, TTPU3MBI

AKTyaJau3upoBaTb PakTbl U METOJIbI
TJIAHUMETPHH, PEJICBAHTHBIE TEME.
OO0BACHATD, KaK U3MEPAIOTCS 00BEMBI
TEJI, MPOBOJS AHAJIOTHUIO C U3MEPEHUEM
TUIOLIAJAEH MHOTOYTOJIbHUKOB.
DopMyIMPOBATH OCHOBHBIE CBOMCTBA
00BEMOB.

N3y4yars, BHIBOAUTH (hOpMYJIbI
o0beMa MPsIMOYTOJIBHOTO
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napaJuiesienunesa, Ipyu3Msl 1
MUPAMU/IBL.

BbruncasaTs 00beM NpU3MBI U
MUPAMHUJIBI [10 X DJIEMEHTaM.
IIpumeHsATH 00BEM ISl pELIECHUS
CTEPEOMETPUUECKUX 3aJa4 U JJIs
HAX0XKJICHUSI TEOMETPUYECKUX
BEJIMYMH.

MopenupoBarb peajbHbIE CUTYallNH
Ha S3bIKE T€OMETPHH, HCCJIe0BATH
IIOCTPOECHHBIE MOJIEIH

C UCMOJIb30BAHUEM T€OMETPUUECKUX
NOHATUU

[loBTOpEHME:
PaCCTOSIHUS U YITIBI

CEUCHMS,

[TocTpoenue ceuenunit
B MHOTOI'PaHHHUKE.

BrruncieHnne paccTosiHUN: MEXIY
JIByMsI TOUKAMH, OT TOYKH JO MPSIMOM,
OT TOYKH J0 IUIOCKOCTH; MEXKIY
CKPEIIMBAIOIIMMHUCS IPAMBIMH.
Brruncnenue ymios: Mexay

CrpouTh ceyeHHME MHOTOTPaHHHUKA
METOZOM CJIEZOB.
JlaBaTb ompenejieHHe PACCTOSTHMS
Mexay purypamu.

Haxoaurb pacctosHue MeXay
I1apaJuIeIbHBIMU III0OCKOCTAMHU, MEKIY
IJIOCKOCTBIO U NTapaJljIeIbHOU
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CKPEIIMBAIOIIUMHUCS PSIMBIMU,
MEXIy MPSMOM U MII0CKOCTHIO,
JIByTPaHHBIX YIIIOB, YIJIOB MEXIY
MJIOCKOCTSIMU

el IIPSAMOU, MEXKITY
CKPEILHUBAIOIIMMHUCS MPSIMBIMH.
CTpouTs TUHEHHBINA YOI
JIBYTPAHHOIO yITia Ha YepTEkKe
MHOTOTPaHHUKA U HAXOIUTh €r0
BEJIMYUHY.

HaXOI[I/ITb YIJIbI MCKAY INIOCKOCTAMU
B MHOI'OI'paHHHKAaX

OBIIEE KOJIMYECTBO
YACOB I10 [TPOT'PAMME
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11 KJIACC
Haumenosanue pasnena | KonudecTBo OcHoBHOE conepiKanue OcHOBHBIE BUJIBI ICATEIHHOCTH
(Tembl) Kypca 4acoB oOy4aromuxcs

Tena BpateHust 12 Cdepa n map: nenTp, paauyc, AKTYaau3upoBarhb (HaKTbl U METObI
JIaMeTp; TUTOIIAlb TOBEPXHOCTH TUTAHUMETPHUH, PEJICBAaHTHBIE TEME,
cdepsl. BzanmHOE pacmonokeHune NPOBOAUTH aHAJOTHH.
cdepsl U TUNIOCKOCTH; KacaTeTbHas JaBaTh onpeneseHusi chepsl U 1Iapa,
TUTOCKOCTH K cdepe; iomanb cheprl. | UX LIEHTpa, paanyca, J1aMeTpa.
N3o6paxkenue cdepsl, mapa Ha Onpenensitb chepy Kak Gurypy
wiockocT. CeueHus mapa BpAIEHUsT OKPY>KHOCTH.
[{unuHIprdeckas MOBEPXHOCTD, HccaenoBaTh B3anMHOE
00pa3yromye UIHHIPUICCKON pacrioioxeHue cepsl U MIOCKOCTH,
IOBEPXHOCTH, OCh IIWITHHIPHICCKOM IBYX cep, WLTIOCTPUPOBATH TO Ha

MOBEPXHOCTHU. L{MnuHAp: OCHOBaHUA U | YEpPTEKAX M PUCYHKAX.

OOKOBasi MOBEPXHOCTh, 0Opasyiomas 1 = DopMyaHpPoOBATH ONPEECICHUE

OChb; IIOIIaAb OOKOBOM U TTOJTHOM KacaTeJIbHOM IIOCKOCTH K cepe,
noBepxHocTu. M300paxkeHue CBOWCTBO Y MPU3HAK KACATEIBbHOU
HWIMHAPA HA TUIOCKOCTH. Pa3BepTka IJIOCKOCTH.

UUJTUHIpA. 3HAKOMMTBLCH C T€0C3UUECKUMU
Ceuennst nuauHApa (MIOCKOCTBIO, TUHUSMU Ha cepe.

[apajuleNIbHOW WK NEPIEHAUKYIAPHON O0BACHATH, YTO HAa3bIBAIOT LIMJIUHIPOM,
ocu nuiuHapa). Konnueckast Ha3bIBATH €10 AIeMEHThl. U3ydars,
MOBEPXHOCTh, 00pa3yroIue 00bSACHATD, KaK MOJTYYUTh LIWJIHHAP
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KOHUYECKON TOBEPXHOCTH, OCh U IIyTEM BpaIlCHUSA IIPSIMOYTOJIbHUKA.
BEPIITHMHA KOHUYECKOM MOBEPXHOCTH. | BBIBOAUTH, HCIOJIB30BaTh (DOPMYIIBI JUIs
Konyc: ocHOBaHUE U BepIIMHA, BBIYKCIICHUS TUIONIAIH OOKOBOM
06pa3y}0111a;1 1 OCh; IUIOIIAIh OOKOBOM MOBEPXHOCTU LHUIMHAPA.

¥ IIOJIHOM MTOBEPXHOCTH. YceueHuplii  |M3y4aTh, pacmo3HaBaTh Pa3BEPTKY
KOHYC: 00pa3yIollue U BbICOTa; UJIMHPA.

OCHOBaHMS ¥ OOKOBas MOBEPXHOCTh.  M300pakaTh MWIMHAP U €T0 CCUCHUS
N306paxkeHne KOHYCa Ha IUIOCKOCTH.  [UIOCKOCTBIO, IIPOXOSIIEH YEPE3 €r0 OCh,

Pa3BepTka KoHyca. napajuieIbHOM WIIH MEePIICHINKYISIPHON
Ceuenns koHyca (IIOCKOCTBIO, OCH.

napajuieJIbHON OCHOBAHUIO, U HaxoauTh, 1nIOmIaIM »OTHUX CEUEHUH.
IIOCKOCTBIO, IPOXOAALIEH Hepes MoaeaupoBaTh peaibHbIe CUTYallMH Ha

BEPILIUHY) SI3BIKE reOMETPHH, HCCJIeI0BATh

KomMOuHarus Ten BpaeHus 1
MHOTOTPaHHUKOB. MHOTOIpaHHHK,
OTHCaHHBIN 0KOJIO cepsl; chepa,
BITMCAHHAs! B MHOTOTPAHHUK WJIHM B TEJIO
BpalleHus

MOCTPOCHHBLIC MOJCIIN

C UCITOJIb30BAHUEM T€OMETPUUYECKUX
MMOHATHUH
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OO0BSACHATDL, KAKOC TEJI0 HA3bIBAIOT
KPYTOBBIM KOHYCOM, Ha3bIBaTh €TO
3JIEMEHTHI.

N3yuarh, 00BACHATDH, KaK OJIYYUThH
KOHYC IyTE€M BpallleHUs
MPSAMOYTOJILHOTO TPEYroJIbHUKA.
N300paxaTb KOHYC U €r0 CCUCHUS
IO CKOCTBIO, TPOXOJIAIIEH YEPE3 OCh,
Y TJIOCKOCTBIO, MEPIEHIUKYIIPHON K
oCH.

N3y4yarb, pacno3HaBaTb pa3BepTKy
KOHYCA.

BbIBOAUTH, MCII0JIL30BATH
(hopMyIIbl 17151 BBIYKCICHUS TUIOLIATN
OOKOBOI1 MOBEPXHOCTH KOHYCA.
HaxoauTh miomnaay ceUeHM,
MPOXOSIIIUX YEPE3 BEPIIMHY KOHYCA
WJTU TIEPIIEHIUKYIISIPHBIX €r0 OCH.
OO0BACHATD, KAKOE TEJI0 HA3bIBACTCS
YCEUECHHBIM KOHYCOM.

N3yuarhb, 00BACHATH, KaK €ro
MOJIYYUTh ITyTEM BpaIllCHUS
MPSIMOYTOJIBHOW Tparemnuu.
BoiBoauTh, NpUMEHATH GopmyTy
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JUTSI BBIYMCIICHUS TUTOMIaAn OOKOBOM
MMOBEPXHOCTH YCEUYEHHOTO KOHYyCa
AKTYaJu3upoBaTh (GaKkThl 1 METOIbI
TJIAHUMETPHH, PEJICBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTHUHU.
Pemars crepeomeTpruyueckue
3a71a4M, CBS3aHHBIE C TEIaMU
BpAILICHUSA, TOCTPOEHUEM CEUCHUI
TEJ BpallleHUs, ¢ KOMOWHAIIUSIMHU
TEJI BpAIIEHUS] | MHOTOTPAHHUKOB
Ha HaX0XKJECHUE N'€OMETPUYECKUX
BesimunH. Mcmoab3oBarh 1ipu
pEIIEHUN CTEPEOMETPUUECKUX 3a]a4
IIaHUMETpUUecKue (HaKkThl U
METO/bI 33/1a41 HA BEIYUCIICHHUE U
JTI0KA3aTeIbCTBO.
MoaenaupoBarb peanbHbIe
CATyallUM Ha S3bIKE T'E€OMETPHUH,
HCCJIeI0BATH TOCTPOCHHBIE MOJEIHN
C UCMOJIb30BAHUEM T€OMETPUYECKUX
MTOHSTHMN
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OO0ObBeEMBI TEN

[Tonatue o006 oOveMe. OCHOBHBIC
CBOICTBa 0OHEMOB TEJI.

OO6bem UIMHIpPa, KOHYyCA.

O6beM mapa u miomajb chepsl
[TomoGHBIE TENa B IPOCTPAHCTBE.
CooTHOIIEHUST MEX Y TIIOIIA MU

MMOBEPXHOCTEN, 00beMaMu TTOI00HBIX
TeT

AKTyaJIu3upoBaTh GHaKThl U METOBI
TUTAHUMETPHH, PEIICBAaHTHBIC TEME,
IIPOBONTH aHAJIOTHH. BHIBOAUTH,
HCIO0JIB30BATH (OPMYIIBI 00BEMOB:
PU3MBI, IWJIAHIPA, THPAMUIBI,
KOHYCa; YCEUCHHOU MUPaMUIbI U
YCEUEHHOTO KOHYCA.

Pemarnb CTEPEOMETPUICCKUE
3aJ1a4d, CBSI3aHHBIC C BBIYUCIICHUEM
00BEMOB.

@opMyJIMPOBATH OTIpEICIICHHE
IIapOBOTO CErMEHTA, IIIAPOBOTO CJIOS,
mapoBoro cekropa. IlpumensiTh
dbopMynBl 11T HAXOXKIACHUS 00EMOB
IIapOBOTO  CETMEHTA,  IIapPOBOTO
ceKkTopa

Pemarp CTEPEOMETPUIECKUE
3a/1a4M, CBSI3aHHbIE C 0OBEMOM IIIapa
1 TJIOIIAIbIO CEepHl.
MopaeaupoBarb peanbHbIE

CUTyallUM Ha S3BIKC TICOMCTPHUHU,
HCCICAOBATh ITIOCTPOCHHBIC MOJCIIN

C UCIIOJIb30BAHHNEM I'€COMETPHUUCCKUX

MOHATHH.
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AKTYyaJIu3upoBaThb GHakThl U METOBI
IUTAaHUMETPUH, PEICBAaHTHBIE TEME,
MIPOBOJIUTH AHAJIOTHUHU.

Pemars cTepeoMeTpudeckue 3a1a4u,
CBSI3aHHBIC C COOTHOILIICHHEM
00BEMOB U TOBEPXHOCTEH MOJJOOHBIX
TeJ B MPOCTPAHCTRE.

MopeaunpoBarb peanbHbIe
CUTyallUH Ha S3bIKE TIEOMETPHH,
UCCJIEI0BaTh IIOCTPOEHHBIE MOJEIH

C UCMOJIb30BAHUEM I'€OMETPUYECKUX
OHATHUA

BekTopsl 1 KOOpIMHATHI B
MPOCTPAHCTBE

10

Bekrop Ha miiockocTy u B
npoctpancTBe. ClioKeHue u
BBIYMTAHUE BEKTOPOB. YMHOKEHHUE
BEKTOpa Ha yucio. Paznoxenue
BEKTOPA M0 TPEM HEKOMILJIAHAPHBIM
BekTopam. [IpaBuno

AKTyaJIu3upoBaThb GHakThl U METOBI
TUTAHUMETPHH, PEIICBAaHTHBIC TEME,
MPOBOJIUTH AHAJIOTHUHU.

OnepupoBarh MOHSITHEM BEKTOD B
IIPOCTPAHCTBE.

DopMyIHPOBATH PABUIIO
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napasulelIenuneaa.
Pemrenne 3amay, CBSA3aHHBIX C
IIPUMEHEHUEM ITPABUJI JEUCTBUM C
BEKTOpaMH.

[IpsiMoyrosibHast cucTeMa KOOPAUHAT

B npocTpancTe. KoopauHarsl
BekTopa. [Ipocreimue 3anaun B
KOOPJMHATAX. YTOJl MEXKIY
BekTOpaMu. CKaJsIpHOE
IIPOU3BEICHUE BEKTOPOB.
Boluncnenue yrioB Mexay HpsIMbIMH
Y TUIOCKOCTSIMH.

KoopanHaTHO-BEKTOPHBIN METOJ ITPU
PEILICHUU TEOMETPUUECKUX 3aa4

napasuleJIenunesa Ipy CI0KEHUN
BEKTOPOB.

Cxi1agbIBaTh, BBIYUTATh BEKTOPBI,
YMHOKATh BEKTOp Ha  YHCIIO.
HN3y4yarb OCHOBHBIE CBOWCTBA 3THUX
omnepanui.

JaBarb onpeneneHue npsiMOyrojabHON
CHCTEMBI KOOPJMHAT B POCTPAHCTBE.
BeIpa3uTh KOOpAMHATHI BEKTOPA Yepes
KOOPAMHATHI €T0 KOHIIOB. BBIBOAMTH,
HCIOJIb30BATH (POPMYJy JIINHBI
BEKTOpA U PACCTOSIHUSA MEKY
TOYKAMHU.

BeIpaxkarh CKaJsIpHOE NPOU3BEIAECHUE
BEKTOPOB Yepe3 UX KOOPAUHATHI,
BBIYMCIIATH YTOJI MEKIY JIBYMS
BEKTOPAaMH, IByMSI ITPSIMBIMH.
HaxoauTs yron mMexay npsamou u
IIJIOCKOCTBIO, YTOJI MEXKIY IBYMS
IIJIOCKOCTSAMM AHAJIMTUYECKUMU
METOIAMM.

BeiBOoAUTH, MCHOJB30BATH (GOpMYyJLy
paccTosiHUA OT TOYKH J10 TIJIOCKOCTH
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7 Pemrare mnpocrermme 3amaud  Ha
HaxXOXJEHWE JUIMH W  YIJIOB B
reoOMEeTpUYECKUX (Urypax, npuMeHsITh
teopemy Ilugaropa, Teopembl CUHYCOB
OcHoBHbIE PUTYPBI, (PAKTHI, TEOPEMBI
Y KOCUHYCOB.
Hosroperte, 06o6meHme Kypca IUIaHUMETPUHN. 3a1a49u H
XOIMTh I1 b MHOT BHUK
’ . IJIAHUMETPUHU U METOJIbI UX PELICHHUS. axon fomazn oroyroxn 2,
U CUCTEMaTH3alus 3HaHUI Kpyra
OcHoBHbIE PUTYPBI, (PAKTHI, TEOPEMBI yra.
Kypca CTEpEeOMETPUHM. 3a1auu PacnosnaBarsb 1oJj00HbIE
CTEPEOMETPUH M METOJIbI UX PEIICHUs | (PUIYpbl, HAXOAUTH OTHOILIECHUS
JIUIMH U TUIONIAQJIEH.
Hcnonb3oBarh npy pelicHUU
CTEPEOMETPUUECKHX 3a]1a4
(aKTbl ¥ METOABI TITAHUMETPHUH
34

OBILEE KOJIMYECTBO
YACOB I10 [TPOT'PAMME
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OEJIEPAJIBHAS PABOYAS ITPOI'PAMMA YYEBHOT'O KYPCA
«BEPOATHOCTDb U CTATUCTUKA»

MNOACHUTEJBHASA 3AIINCKA

VYyeOubiii kypc «BeposTHOCTH W cTaTUCTHMKa» 0a30BOTO YpPOBHS SIBISIETCA
OPOAODKEHHEM W Pa3BUTUEM OJHOMMEHHOIO YYEOHOro Kypca ©0a30BOro YypOBHS
OCHOBHOTI'0 00111er0 00pa3oBaHusi. Y4eOHbIN Kypc MpeaHa3HauyeH A (OpMUPOBaHUS Y
00y4aroIIMXCsl CTATUCTUYECKOUN KyJIBTYPhl M IOHUMAaHHUS POJIM TEOPUH BEPOATHOCTEN KaK
MaTeMaTHYeCKOr0 HWHCTPYMEHTa JUIsl HM3Y4YEHUs CIy4alHbIX COOBITUH, BEJIMYUH U
npoueccoB. [lpm wu3ydeHun ydeOHOro Kypca oOoramjaroTcsi MNpeACTaBICHUS
00y4aroIMXCcsl 0 METOJIaX MCCIEAOBAHUS U3MEHYMBOIO MHUPA, Pa3BUBAECTCS TOHUMAHHE
3HAYUMOCTH U OOIIHOCTH MaTeMaTHYECKUX METOJIOB MMO3HAHMS KaK HEOThEMJIEMOH YacTH
COBPEMEHHOIO €CTECTBEHHO-HAYYHOIO MUPOBO33PEHUS.

ConeprxaHre y4eOHOro Kypca HalpaBlIeHO Ha 3aKpEIJICHUE 3HAHWM, MOTyYEHHBIX
IpU W3YYeHHH Kypca Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHuWs, M HA Pa3BUTHE
NPECTaBICHUN O CIy4YailHbIX BEJIMYMHAX M B3aUMOCBA3SIX MEXAY HUMH Ha Ba)KHBIX
npuMepax, CIOKETbl KOTOPBIX MOUYEPHHYTHl M3 OKpYyKawollero mMupa. B pesynsrare y
00yJaronuxcs J0MHKHO CPOPMHUPOBATHCS MPEACTABICHUE O HAanOO0Iee yIOTPEONTEIBHBIX
U o0muX  MareMaTHYeCKMX  MOJENSAX,  MCIOJNb3YeMBIX  JUIsl  ONHCaHUs
AHTPOTIOMETPHUYECKHX U JIeMOTpaQrueCcKiX BETUYHH, TOTPEITHOCTEN B pa3IMUHOTO pojia
U3MEPEHMSIX, JUTUTEIBHOCTH  0€30TKa3HOM  paboThl TEXHMYECKHX  YCTPOWCTB,
XapaKTEepPUCTUK MAaCCOBBIX SIBJICHUN U TIPOIIECCOB B OOIIECTBE.

B coorBeTcTBUM C yKa3aHHBIMM LEIIMH B CTPYKType YdeOHOro Kypca
«BeposATHOCTh U CTAaTUCTUKA» ISl YPOBHS CpeAHEro oo1ero oopa3oBaHus Ha 6A30BOM
YpOBHE BBIJCNICHBI CIEAYIOIIME OCHOBHBIE cojepxareiabHble JuHUU: «CiydaiiHble
COOBITHS U BEPOATHOCTHY, «ClTydaliHble BETUYMHBI M 3aKOH OOJBIIUX YUCEID.

Baxnyio yacthb y4yeOHOro Kypca 3aHHMaeT H3YYEHHE TI€OMETPUYECKOro U
OMHOMHAIIEHOTO PAacHpeeieHnii U 3HAKOMCTBO C HMX HENPEPBHIBHBIMU aHAJIOTaMU —
MOKa3aTeJbHBIM U HOPMAJIbHBIM PacpeeICHUSIMH.

Conepxanue nuHuM «CiydaifHble COOBITHS U BEPOSTHOCTHY CIYXKUT OCHOBOM Is
(dbopMupoBaHus MPEACTABICHUN O paclpeleleHUd BEPOSATHOCTEH MeXAy 3HAuCHUSIMU
CIIy9aifHbIX BEITUYMH, a TaKXe dTa JHHH HeoOXonuMa Kak 0asza Ijis M3ydeHUs! 3aKOHA
OONbIINX YUCeN — PyHAAMEHTAIFHOTO 3aKOHA, IEHCTBYIOLIETO B MPUPOIE U OOIIECTBE U
UMEIOIIEro MareMaTnieckyo (popmanuzanuto. Cam 3aKOH OOIBIINX YUCE MTPeIaraeTcs
B O3HAKOMUTENIBbHOW (opMe € MUHHMAJIBHBIM HCIIOIb30BAHUEM MAaTeMaTHUYECKOTO
dbopmanuzma.
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Tembl, CBS3aHHBIE C HENPEPHIBHBIMU CIyYaWHBIMU BEIWYMHAMU, AKIICHTHUPYIOT
BHUMAaHWE OOYy4YaloMNXCSd HAa OMUCAHUM M U3YYEHUU CIIyYaWHBIX SIBICHUI C MOMOIIbIO
HenpepbiBHbIX  (QyHKIUHA. OCHOBHOE BHUMAHHME VYJEISETCA TOKa3aTeIbHOMY U
HOPMaJIbHOMY pacIlpeAesICHUsIM, IPH 3TOM MPEANOIAraeTcsl 03HAKOMUTENBHOE U3yUYECHHE
Mmarepuana 6e3 J0Ka3aTeabCTB MPUMEHSIEMBIX (PaKTOB.

OOmiee 4YMCIO 4YacoB, PEKOMEHIOBAaHHBIX [UJIsI M3y4yeHHUs Y4eOHOro Kypca
«BeposTHOCTD U cTaTucTUKa» — 68 yacoB: B 10 kinacce — 34 gaca (1 gac B Henento), B 11
kiacce — 34 gaca (1 gac B Hezienio).

COAEP’KAHUE OBYYEHUASA

10 KJIACC

[IpencraBieHne JAaHHBIX C [OMomIblo Tabmuu u  auarpamm. CpenHee
apupMeTnyecKoe, MeInaHa, HanboJbLIee U HAUMEHbILIEE 3HAYEHUs, pa3Max, IUCIIepCus
Y CTaHAAPTHOE OTKJIOHEHUE YHCIIOBBIX HA0OPOB.

Crny4aiiHble SKCHEPUMEHTHI (OMBIThI) W CIy4ailHble COOBITHS. JIE€MEHTapHbIE
coObiTua (ucxoabl). BepodrHocTh ciyuyaliHOro coObiTHs. bin3ocTh 4acToTel U
BEPOATHOCTU CcOObITHI. Ciy4ailHble OMNBITHI C PABHOBO3MOXHBIMHU 3J€MEHTapHBIMU
coObITUSIMU. BeposATHOCTH COOBITUI B OMBITAX C PABHOBO3MOXKHBIMHU 3JI€MEHTAPHBIMU
COOBITHSIMU.

Onepauuy Haj COOBITUSIMHU: [E€peceueHue, OObEIUHEHUE, MPOTUBOIOIOXKHBIC
coObITus. J{narpammel Ditnepa. @opmyna CII0KEHUS BEPOSITHOCTEM.

YcnoBHas BEPOATHOCTb. YMHOXKEHHE BEpPOATHOCTEM. JlepeBO  CiydalHOTO
skcniepumenTa. Dopmyia nmoaHol BeposTHOCTUH. He3zaBucuMbie COOBITHS.

KomOunaropuoe mnpaBuno ymHOxkeHus. llepectanHoBku u (daxtopuan. Yucino
couetanuil. Tpeyronbuuk [lackans. ®opmyna bunoma HerotoHa.

bunHapHbBIl ciydaliHBIA ONBIT (MCHBITAHHWE), ycnex W Heyaada. HesaBucumble
ucnbiTanus. Cepust HE3aBUCUMBIX UCIIBITAaHUI 10 iepBoro ycnexa. Cepust HE3aBUCUMBIX
WCTIbITAaHUN bepHyruiu.

Cnyuaiinas BennunHa. Pacnpenenenue BepoarHocTel. Jlnarpamma pacnpeaeaeHus.
[Tpumepsl pacpeneneHuii, B TOM 4nciie, TeOMETPUUECKOe U OMHOMUAIIBHOE.

11 KUIACC

YucioBble XapakTEPUCTUKU CIIy4alHBIX BEJIMYMH: MaTeMaTHYeCKOe OXHUAAHUE,
JOUCIIEPCHsT W CTAHJAPTHOE OTKIJIOHEHHE. [Ipumepsl mpuMEHEeHMs MaTreMaTH4eCKOTrO
OKMJIaHWs, B TOM YHUCJIE B 33/1a4aX U3 TOBCEAHEBHOM )KU3HU. MaTeMaTH4eCKOe 0:KUIaHHE
OMHapHOW Cily4yailHOM BeMMYMHBL. MareMmaTHueckoe OXHIaHUE CYMMBI CIy4YailHBIX
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BEIMUMH. Maremarnyeckoe OXHAAHWE M JUCHEpPCUs TEeOMETPUYECKOIO U
OMHOMHUAJILHOTO PaCIpeNeICHUN.

3aKoH OOJBLIMX YMCEN U €ro pojib B HAayKe, MpUpoJe U odecTBe. BrIOOpOUHBIil
METOJI UCCIIETOBAHMM.

[Ipumepsl HENpepbIBHBIX  CIydyalHBIX BeIWYMH. [lOHATHE O IUIOTHOCTH
pacnpeneneHus. 3agadu, NPUBOIAILIME K HOPMaJIbHOMY pacnpeneneHuto. [lonstue o
HOpPMaJIbHOM pacpeesICHUN.

HHPEAMETHBIE PE3YJIBTATDBI

K xoniry o0yuenus B 10 kiacce oOydaroniuiics moayduT CIeayoye NpeaMeTHbIC
pEe3yNbTaTHI:

YUTaTh U CTPOUTH TAONUIBI U JAHArpaMMBbl; ONEPUPOBATH TMOHSATHUAMH: CpEIHEE
apudMeTHIeCcKoe, MeauaHa, HauOoJblllee, HAaUMEHbIIIEE 3HAUCHHE, pa3Max MacCHBa
YUCJIOBBIX JIAHHBIX; OINEPUPOBATh MOHSATHUAMM: CIyYalHBIM SKCIEPUMEHT (OMBIT) U
ciiy4aiiHoe COOBITHE, 3JIEMEHTApHOE COOBITHE (PMEMEHTAPHBIM HMCXO0J) CIIy4ailHOro
ONbITAa, HAXOAUTHh BEPOSTHOCTH B ONBITAX C PABHOBO3MOXHBIMHU CIyYalHBIMH
COOBITUSIMU, HAXOJIUTh M CPABHUBATH BEPOATHOCTU COOBITHI B M3YUEHHBIX CIIYYaHBIX
HKCIIEPUMEHTAX; HAXOAUTh U (GOPMYIUPOBATH COOBITHSA: MEepecedeHUuEe U 00bEIUHEHUE
JAHHBIX COOBITUN, COOBITHE, MPOTHUBOIOJIOKHOE JTAHHOMY COOBITHIO, TOJIb30BAThCS
auarpaMMmamMu Ouiepa U (GopmynoN CIOXKEHHS BEpPOATHOCTEW IPHU PEIICHUU 3ajiad,
OTIEPUPOBATHh MOHSATUAMU: YCJIOBHAs BEPOSTHOCTh, HE3aBUCUMBIE COOBITHS, HAXOAUTh
BEPOATHOCTHU C TIOMOIIBIO MPABUJIA YMHOXKEHHUSI, C IOMOILBIO AEPEBA CIYYAaHHOTO OIIBITA;
MPUMEHSATh KOMOWHATOPHOE MPABUIJIO YMHOKEHHSI MPU PEIICHUM 3a/1a4; ONepUpOBaThH
MOHATUSMU: HCIBITAHUE, HE3aBUCHUMBIE HWCHIBITAHMS, CEPUS MCIBITAHUW, YCIEX U
HEey/naya, HaXOAUTh BEPOATHOCTU COOBITUH B CEPUM HE3aBUCHUMBIX HCIBITAHUN 0
MEPBOTO YCI€Xa, HAXOAUTh BEPOSITHOCTH COOBITHI B CEpPUM UCHBITaHUN bepHyrmiu;
ONEPUPOBATh TOHATHSIMM: ClIydailHas BEJIWYMHA, PACIPENICICHUE BEPOSITHOCTEM,
JarpaMma pacrpe1esICHUsI.

K koHiy oOyuenus B 11 kiaacce 00ydaromuiicst HOTYYUT CIAEAYIOLIME MPEAMETHbBIE
pE3yJIbTaThI:

CPaBHUBATH BEPOSITHOCTU 3HAYCHUN CIIy4alHOW BEJIMYUHBI 110 PACIIPEAEICHUIO WIIN
C TIOMOLIBIO JuarpamMM; ONEPUPOBATH NOHATHEM MAaTEMaTUYECKOrO OXKUIAHWS,
IIPUBOANUTH IPUMEPBI, KaK IPUMEHSAETCSA MAaTE€MaTUYECKOE OXUIAHHUE CIy4auHON
BEJIMYMHBl HAXOIUTh MATEMATUYECKOE OXKUJAHUE 110 JAHHOMY PACIPEAEICHUIO; UMETh
NPECTaBICHUE O 3aKOHE OONBIINX YHCENT, HUMETh MNPEACTAaBICHHE O HOPMAJIbHOM
pacIpenecHun.
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10 KJIACC
Haumenosanue pasgena  |KonmmgecTBo OcHoBHOe conepiatue OcHOBHBIE BUIbI ICATEIIBHOCTH
(TemnI) Kypca 4acoB 00y4Jaronuxcs
[IpencraBneHne OaHHBIX M 4 [IpencraBneHne JaHHBIX C IOMOIIBIO

OImucarciibHas CTaTUCTHKaA

Tabnui u quarpamm. CpenHee
apu(pMeTHYeCKoe, METUaHa,
HanuOOJIbITIICE M HAMMEHBIIICE 3HAUCHUS,
pa3Max, IUCIepCcusi, CTaHAapTHOE
OTKJIOHEHHE YHCIIOBBIX HA0OpOB

N3Biaexkars HH(POPMANUIO U3 TAOIHII
U JUarpamM, HCMOJb30BATh TaOIUIIbI
Y JUarpaMMbl JI IPEACTaBICHUS
CTaTUCTUYECKUX JaHHbIX. Haxomuthb
ONKUCATENbHBIEC XapaKTEPUCTUKHU
JaHHBIX. BBIABUraTh, KPpUTHKOBATH
TUIIOTE3bI O XapaKTEpE CIydalHOU
V3MEHUYHUBOCTH U ONPEACIISIONINX €€
dakropax
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Cny4daitnbie OTIBITHI u
Cly4aiiHble COOBITHS, OTBITHI
C PaBHOBO3MOXHBIMH
AIIEMEHTAPHBIMU UCXOJIaMU

CrnyualiHbple SKCIEPUMEHTHI (OTBITHI) U
CIIy4yaliHble COOBITHSI.

OnemeHTapHbIe COOBITUS (MCXOIBI).
BepostHOCTB CiydaliHOTO
coObITUs. BeposiTHOCTH COOBITHIA B
OTBITAaX C PABHOBO3MOXKHBIMU
AIIEMEHTAPHBIMU COOBITHIMHU.
[IpakTuyeckas pabora

BelaeasiTe Ha puMepax Ciy4yanHbIe
COOBITUSI B OIHCAHHOM CIIy4ailHOM
OTIBITE.

D@opmMyIMpPOBATh YCIOBUS TPOBEACHUS
CIIy4alHOIO OIIbITA.

Haxoauthb BEpOATHOCTU COOBITUM

B OIBITaX C PaBHOBO3MOKHBIMU
UCXOaMU.

MopepoBarb ONBITHI

C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
MCXO/IaMU B XOJI€ TPAKTUUECKOU paboThI

Omnepanuu Hal COOBITUSIMH,
CJIO’)KEHUE BEPOATHOCTEN

Onepanuu HaJ COOBITUSMU:
nepeceueHue, 00beIMHEHUE COOBITHI,
IIPOTUBOIOJIOKHBIE COOBITHS.
Juarpammel Ditnepa. @opmyna
CJIO’KEHUS BEPOSITHOCTEN

HUcnoab3oBars 1uarpamMMmel Jiepa u
CJIOBECHOE OIMMCAHUE COOBITUM IS
(hOpMYIUPOBKH U U300pAKEHUS
O0OBETMHEHHUSI U TIEPECEUEHUST COOBITHH.
PemaTh 3a1aum C UCIOIB30BaHUEM
(hopMyIbI CIIOKEHUST BEPOSITHOCTEN

YciioBHasE BEPOATHOCTb,
JIEPEBO CIIYYaHOTO
ombITa, (hopMysia OITHON
BEPOSITHOCTHU U
HE3aBUCUMOCTb COOBITHI

YcnoBHAs BEPOATHOCTb. YMHOXKEHUE
BEPOSITHOCTEM. JlepeBo CirydalilHOTO
akcnepumenTa. Gopmynna noJIHoOu
BepoATHOCTU. HezaBucrumble coObITHS

Pemnate 3agaum Ha HaXOXJICHUE
BEPOSITHOCTEH COOBITHI, B TOM YHCIIC
YCIOBHBIX € TIIOMOIIBK  JepeBa
CJIy4alHOIO OIIBITA.

OnpenensiTb HE3aBUCUMOCTh COOBITHI
nmo dQopMyiae © 1O OpraHu3aluu
CJIy4alHOTIO OITbITa
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DJIeMEHThl KOMOMHATOPUKHU 4 KombunaropHoe nmpaBuio
yMHOKeHus. [lepecTaHOBKY 1
dakropuan. Yucmo coueTanmii.
Tpeyronsauk Ilackans. @opmyna
o6unoma Herotona

HMcnonb30BaTh MpaBUiio YMHOXKECHUS
TUTSI TIEPEYHCIICHUS COOBITHI B
cay4yarHoM ornbite. Tlosib3oBaTbes
(hopMyIToit ¥ TPEYTOJIEHUKOB
[Tackans miis ompeneneHus yncia

COYETAHUU
Cepuu nocienoBarenbHbIX 3 Pa30uBaTh CJI0KHBIE SKCIIEPUMEHTHI HA
WCTIBITAHU I OTZIENIbHBIE UCTIbITaHUA. (OCBauBaTh

MOHATHSA: UCIIBITAHUE, CEPUS
HE3aBUCHUMBIX UCTIbITaHUU. [IpuBOAMTH
NMpUMePbI CEPUI HE3aBUCUMBIX
ucnplTanuii. Pemarh 3a1a4ymM Ha TOUCK
BEPOSITHOCTEN COOBITUI B CEpUU

bunapHbIi Cily4allHBINA ONIBIT

(ucnpiTaHue), ycmex ¢ Heyaaya.
He3zaBucumbie wucnbiTanus. Cepust
HE3aBUCUMBIX UCTIBITAHUH J0 MEPBOTO

ycrexa. Cepus HE3aBUCHUMBIX .
. MCIIBITAHUI 10 TIEPBOIO ycIexa v B
UCIIBITAHU bepuymm. .
cepusix ucnbliTanuii bepuymim.
[IpakTrueckas pabora C .
N3yuarp B X0[1€ NPAKTHYECKOMI
UCII0JIb30BAaHUEM AIIEKTPOHHBIX
PadoThI C UCIIOIBL30BAHUEM
TabIIuUIL

AIEKTPOHHBIX TAOJIUI] BEPOSTHOCTU
COOBITUH B CEPUSAX HE3aABUCUMBIX
HUCIILITAHUU
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CiyvaliHble BEJIMYHUHBI 6 Cry4aiiHasi BEJIMUMHA. OcBaMBATHL NOHSTHS: CITyYaiiHas
1 pacClpeaeICHAA Pacnipesienenue BeposTHOCTEH. BEJIMUMHA, paclpesieieHue, Tadiuma
yarpamMma pacripecicHusl. Ma U
Huarp pactipea ” Cym pacrpeeneHus, Juarpamma
MIPOU3BEICHUE CITyYaHbIX BEJIUYHUH.
3 pacripeieeHusl.
[Tpumeps! pactipeesieHuii, B TOM
IIpuBoaUTH MpUMeEPHI
YHUCJIe TEOMETPUUECKOE U .
pacrpeziesieHui, B TOM YHCIIe
OMHOMMATBHOE
T€OMETPUIECKOTO 1 OMHOMHATBHOTO.
CpaBHuUBATBh pacnpeiesieHUs
CITy4alHBIX BEJTUYHH.
HaxoauTh 3Ha4eHUsI CyMMBI U
MIPOU3BEACHUS CITyUYaiiHBIX BEJIUYHH.
Crpourr ¥  pacno3HaBaThb
TreOMETPHIECCKOE 1 OMHOMHATIHLHOE
pacrpezeneHue
[ToBTOpEeHME, 00001ICHUE, 5 OnucaTenbHas CTATHCTHKA. IToBTOPATH M3yUYECHHOE
cucTeMatTusaiis SHaHUH Cry4aiiHbIE OTIBITHI U BEPOSTHOCTH ¥ BHICTPAMBATH CUCTEMY 3HAHU
ClIy4dalHbIX cOObITHM. Oniepanuu Haj
COOBITUSIMU. DJIEMEHTHI
KOMOMHATOPUKH, CEPUU HE3aBUCUMBIX
HCIIBITAHUI
OBILEE  KOJMYECTBO 34
YACOB I10 ITPOI'PAMME
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11 KUIIACC
Hanmenosanue pasgena  KomngecTBo OcnosHoe conepianne OcHOBHBIE BUIBI JIEATEIIBHOCTH
(TembI) Kypca 4acoB 00y4Jaronuxcs
MaremaTrueckoe Oxu1aHme 4 [Tpumepsr MIPUMEHEHUS OcBanBaTh [OHATHE MATEMATHYECKOTO

CIy4allHOW BEJIWYMHBI

MaTEeMaTHYECKOTO OXKHIaHUS
(cTpaxoBaHue, 10TEPES).
Maremarrueckoe OXHUIAHUE CyMMBbI
CIIy4alHBIX BEJIMYHH.
Maremaruueckoe OXKHUJIaHUE
reOMETPUYECKOT0 1 OMHOMHAIBHOTO
pacnpeneneHun

OKUJIaHUS.
IpuBoauTh U 00CYKAATH IPUMEPHI
IIPUMEHEHUS MaTeMaTUYECKOTro
O’KHJIaHUS.

BbeI4HCasITh MaTEMaTHYECKOE OXKUIAHUE.
Hcnoab30Barh OHATHE
MaTEMaTUYECKOro OKUIAHUA U

€ro CBOMCTBA MPH PEIICHUH

3az1a4.

Haxoautp 1o u3BecTHBIM QopMyiam
MaTEMaTUYeCKOe 0KUAAaHNUE CYyMMBI
CIIyYalHBIX BEJIMYMH.

Haxoautpb 1o u3BecTHBIM (hopmynam
MaTeMaTHIECKUe OKUTaHUS
CIy4allHBIX  BEJIIMYWH, HWMEIOIIUX
reoOMeTpUYecKkoe U OMHOMHUAILHOE
pacnpezneneHus
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Jucniepcust 1 ctangapTHOE
OTKJIOHEHUE  CIy4YalHOU
BEJINYMHBI

Jlucniepcus ¥ CTaHAapTHOE
oTKJIOHeHue. Jlucriepcun
re€OMETPUIECKOTO 1 OMHOMHAIIHEHOTO
pactpenenenus. IIpakTudeckas padora
C MICTIOJTb30BAaHUEM DJICKTPOHHBIX
TaOJINII

OcBauBarb TMOHATHS: AUCIEPCHS,
CTaHIapTHOE OTKJIOHEHUE CIIy4alHON
BenuuuHbel. HaxoauTes nucnepcuro
no pacmpenenesuo. Haxonurs 1o
U3BECTHBIM (POpMysiaM JIHCIIEPCHIO
r€OMETPUYECKOTO0 U OMHOMHAIBHOTO
pacnpezesieHus, B TOM 4HCIIE B XOJE

IPaKTUYECKOU paboThI C
UCIOJIb30BaHUEM AIIEKTPOHHBIX
TabJIunIL

3aKkoH OOJIBIIINX YHUCEIT

3akoH 0onpIIMX yucen. BeiOopounbiii
METOJI UCCIIEIOBAHUM.

[IpakTryeckas pabora ¢
MCTIOJIH30BAHUEM DIICKTPOHHBIX
TaOJIAILL

3HAKOMUTBLCH C BEIOOPOUYHBIM METOIOM
VICCIIEIOBAHUS COBOKYITHOCTH JAHHBIX.
N3yuarsb B X0/1€ MPaKTUYECKOM pabOThI
C UCIOJIb30BAaHUEM DJICKTPOHHBIX TAOJIHIL
IpUMEHEHUE BEIOOPOYHOTO METO/1a
UCCIIEeN0BaHUS
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HenpepriBHbIE CllyyaliHbIE
BEJIMYMHBI (pacipeiesieH s )

[IpuMepsl HENMPEPHIBHBIX CITyYalHbIX
BenuuuH. DyHKIUS  TJIOTHOCTH
pacrnpeeneHus. PaBHOMEpHOE
pacmpeieJieHue U ero CBOMCTBa

OcBauBaTh MOHATHUS: HENPEPHIBHAS
CJTyJaiiHas BeJIMYHMHA, HEIPEPHIBHOEC
pacrnpeneneHue, GyHKITUS TIOTHOCTH
BEPOSTHOCTH.

IIpuBoguTh TpUMEpPHl HENPEPHIBHBIX
CJIy4aliHbIX BEJTUYHH.

HaxoauTthb BEpOSTHOCTH COOBITHI 11O
JNaHHON (PYHKIMH IJIOTHOCTH, B TOM
YHUCJIE PABHOMEPHOTO PACIIPEAECICHUS
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HopwmanbHoe pacnpeneneHue

3anaun, NPUBOJAIIME K HOPMAIBHOMY
pacnpeneneHno. OyHKIYS IOTHOCTU
U CBOICTBa HOPMAJIBLHOTO
pacnpenenenus. Ilpaktudeckas
paboTa ¢ UCIOJIb30BaHUEM
AIIEKTPOHHBIX TAOJIHUIL

OcBauBaTh NOHATUS: HOPMAJIbHOE
pacrpeneneHue.

BbiaensiTh 110 ONMCAHUIO CIIy4aliHbIE
BEJIMUMHBI, paclpeieeHHbIE IO
HOpMaJibHOMY 3akoHy. IIpuBoAUTH
npuMepbI 337134, TPUBOIALIUX K
HOPMAaJIbHOMY PaclpeIeIeHUIO.

HaxoauTh 4ncIIOBBIE XapAKTEPUCTUKHU
HOPMAaJIbHOTO PACIPENEICHUS 110
U3BECTHBIM QopmynaMm. Pemars
3a/1a4M, CBA3aHHBIE C TPUMEHEHUEM
CBOVCTB HOPMAJIbHOTO PaCIpeCIICHNH,
B TOM YHCJIE C HCIIOJIb30BAHUEM
AIIEKTPOHHBIX TAOJIUIL
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[ToBTOpEeHME, 0000IICHUE

N CUCTCMAaTHU3alusi 3HAHUU

19

[IpencrapiieHre TaHHBIX C TOMOIIBIO
TaOJUI] U TUarpamm, onucarenbHas
CTaTUCTHUKA, OTIBITHI C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU
COOBITUSAMH, BBIUUCIICHHE
BEPOSTHOCTEH COOBITHI C
npuMeHeHueM (hopmyIl u
rpaguuecKux METO0B
(koopaMHaTHas mpsiMasi, 1EPEBO,
nuarpamma Jitepa), ciydaiHbie
BEJIMYMHBI U PACTIPEICIICHMS],
MaTeMaTH4eCKOe OKUJaHUE
CIIy4allHOW BEJTUYUHBI

HOBTOpSITB HN3YYCHHOC M BBICTPAHNBATH

CUCTEMY 3HAHUU

OBLIEE KOJIMYECTBO
YACOB 110 [TPOT'PAMME

34
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HEPEYEHDb (KOAU®UKATOP) PACITPEJAEJIEHHBIX ITIO KIIACCAM
MPOBEPSAEMBIX TPEBOBAHUM K PE3YJILTATAM OCBOEHUSA
OCHOBHOI OBPA3OBATEJIbHOM ITPOI'PAMMBI CPEJTHETO OBILET'O
OBPA3OBAHUMA U JIEMEHTOB COAEPKXAHUS 110 MATEMATHUKE

B denepanbHbIX B pernoHAIBHBIX MPOIEIypax OIEHKHA KauecTBa 0Opa30BaHUS
UCIIOJIb3YETCS NMepedyeHb (KoaupuKaTop) pacpeeICHHbIX M0 KJIaccaM IPOBEPSIEMbIX

TpeOOBaHMI K pe3yiabTaraM OCBOEHUS OCHOBHOW OOpa30oBaTeIbHOM MPOTrPaMMBbI

cpeaHero o01ero oopa3oBaHus M 3JIEMEHTOB COACPKAHUS 0 MaTeMaTHKe.

10 KJIACC IlpoBepsiemblie TpeOOBaHHS K pe3yJibTaTaM OCBOCHHSI OCHOBHOM
00pa3oBaTe/ILHOM MPOrpaMMBbI

Kox
MIPOBEPSEMOTO
pe3yibpTara

HpOBGpHeMBIe MMPCOAMCTHBIC PC3YJIbTAThl OCBOCHUA OCHOBHOH
06p330BaTCHBHOﬁ IIporpaMmal CPpCAHCTO 06HICF (¢} O6p&30BaHI/IH

1

Yucna 1 BBIYUCICHUS

1.1

OneprpoBaTh NOHATHAMH: PAMOHAIBHOE M JACHUCTBUTENBHOE YHCIIO,
OOBIKHOBEHHAS U JIECATUYHAS JPOOB, TPOIEHTHI

1.2

Boinonusate  apudmeTndeckue omepanud ¢ pPallMOHAIBHBIMU U
JNEUCTBUTEIBLHBIMHA YHCIaMHU

1.3

BbINonHAT,  OpUONMIKEHHBIE BBIYMCIICHUSA, HWCIOJNb3Yysd IPaBUIIa
OKPYIJICHMS, IEJIATh IPUKUIKY U OLIEHKY PE3yJbTaTa BEIYUCICHUN

1.4

OnepupoBaTh MOHSATHUSIMU: CTENEHb C LEJBIM  [OKAa3aTelieM,
cTaHjaptHas ¢Gopma 3amucu JACHCTBUTEIBLHOTO YHCHIA, KOpPEHb
HaTypaJIbHOM CTEMEHM; HMCIOJIb30BaTh MOAXOMASIIYI0 (GopMy 3amucu
JNEUCTBUTENBHBIX YHCEN JUISI PELUICHUs MPAKTUYECKUX 3a7ad |
MPEACTABIEHUS JAHHBIX

1.5

OnepupoBaTh NOHATUAMU: CUHYC, KOCUHYC U TAHT€HC MTPOU3BOJILHOTO
yIJia; MCIOJb30BaTh 3alKCh MPOU3BOJILHOTO yIiia 4yepe3 OoOpaTHbIE
TPUTOHOMETPUYECKHE (PYHKITUH

YpaBHEHUS 1 HEPABEHCTBA
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2.1

OHCpI/IpOBaTI) MMOHATUAMU: TOXKIACCTBO, YpPAaBHCHHC, HCPABCHCTBO,
HEJI0C, palrOHAIIBHOC, HMPPALMOHAJIBHOC YPAaBHCHUC, HCPABCHCTBO,
TPUTOHOMCTPHUUICCKOC YPABHCHHUC

2.2

BoinonusaTe npeoOpa3oBaHus TPUTOHOMETPUYECKUX BBIPAKEHUU U
penarb TPUrOHOMETPUUYECKUE YPABHEHHUSI

2.3

BoinonHsaTe  mpeoOpa3oBaHMA ~— ULENBIX,  PAalMOHAIBHBIX U
UPPALMOHAIBHBIX BBIPAXXCHUN M pellarb OCHOBHBIE THUIIBI LEJBIX,
PAlMOHAJIBHBIX U UPPALMOHAIBHBIX YPABHEHUN U HEPABEHCTB

24

[IpuMeHATH ypaBHEHUS U HEPABEHCTBA JIJII PEIICHUS MAaTeMaTUY€CKUX
3a/1a4 ¥ 3a]1a4 U3 Pa3IMYHbIX 00acTell HAyKU U peaibHOM )XKU3HU

2.5

MonenupoBaTh peajbHbIE CUTyallud Ha SI3bIKE aJreOpbl, COCTABISIThH
BBIDQKCHUS, YPABHEHHUS, HEPABEHCTBA IO YCJIOBHUIO 3aJauH,
HCCIIE0BATh

IMOCTPOCHHBLIC MOJCIIN C UCITOJIB30BAHHUECM allriapara anre6p51

@yHKUIUU U TpadUuKu

3.1

OnepupoBarh MOHATHAMH: (YHKIMS, CHOCOOBI 3alaHus (PyHKLHUH,
o0nacTh OmpeneiaeHus] U MHOXKECTBO 3HAYEHUW (PYHKIMH, Tpadux
(yHKIIMM, B3AaUMHO 0OpaTHbIE PYHKIIMU

3.2

OnepupoBarh MOHATHUSMHU: YETHOCTb M HEUETHOCTh (DYHKIUH, HYIU
(YHKIIMU, TPOMEKYTKH 3HAKOIOCTOSTHCTBA

3.3

Ncnionb3oBarh rpaduku QyHKIMHN 715 pellieHrs ypaBHEHUN

3.4

Crpouth W uyMTaTh TpaQUKW JUHEHWHOW (GYHKIUH, KBaIpPaTUYHOU
(yHKIMU, CTENEHHOW (DYHKLIMH C LEIbIM ITOKa3aTesieM

3.5

Hcnonp3oBarh rpaduku (yHKUMUN ISl UCCIENOBAHUS MPOLIECCOB U
3aBUCUMOCTEHN MPHU PEIICHUH 33a4 U3 APYTUX y4eOHBIX MPEAMETOB U
peanbHOM JKU3HHU, BbIpaXaTb (GOpMyJaMH 3aBHCHUMOCTH MEXIY
BEJIMYMHAMHU

Hauana maremaTndyeckoro aHaan3a

4.1

OHepI/IpOBaTB IMOHATHUAMMU: ITOCJICOOBATCIIBHOCTD, apI/I(l)MeTI/I‘IeCKaH 151
IreoOMCTPHUUICCKasA IIPOIrpCCCun
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4.2

OnepupoBaTh MOHATUAMH: OECKOHEUHO YOBIBAIOIIAs T€OMETPUYECKas
Mporpeccusi, CyMMa OECKOHEYHO YyOBIBAIOMIEH TE€OMETPUYCCKON
MPOrPECCUU

4.3

3amaBarh MOCIEAOBATEIHFHOCTH PA3IMYHBIMU CTIOCOOaAMHU

4.4

Hcnonp30Bare CBOMCTBA INOCIEAOBATEIIBHOCTEN M NPOTPECCUN IS
pEIIeHNUs pealIbHbIX 3aJa4 IPUKIIAIHOIO XapaKTepa

MHoxecTBa U JOTUKA

5.1

OHepI/IpOBaTB IMMOHATHAMMU: MHOKCCTBO, OIICPpall1 HAJl MHOXCCTBaAaMU

5.2

Hcnonb30Barh TEOPETUKO-MHOKECTBEHHBIN anmapar Uisl ONMHCAHUS
peanbpHBIX IPOLECCOB W SIBICHUM, NPU PELICHUU 337ad U3 JPYTUX
y4eOHBIX MPEAMETOB

5.3

OHepI/IpOBaTB IMOHATHAMM: OIIPCACICHUC, TCOPCMA, CIICACTBHUC,
J0Ka3aTCJIbCTBO

Teopust BEpOATHOCTEN U CTATUCTHUKA

6.1

Yurarh U CTPOUTH TAOIUIIBI U AUATPAMMBI

6.2

OnepupoBaTh MNOHATUSIMH: cpeAHee apu(MeTHYecKoe, MeIuaHa,
HauOoJblllee, HAUMEHbIIEE 3HAYEHUE, pa3Max MacCUBa YHCIOBBIX
JTaHHBIX

6.3

OnepupoBaTh TOHATHSMU: CIy4YailHbI 3KCIEPUMEHT (OMBIT) U
CiydaitHoe COOBITHE, JIEMEHTAPHOE COOBITHE (dJIEMEHTAPHBIN UCXO.)
CIIy4ailHOr0  ONBITa; HAXOAUTh BEPOSTHOCTH B  OMNbBITaX C
PaBHOBO3MOXKHBIMH ~ CIIyYalHBIMH  COOBITHSIMHM,  HaXOAWTb U
CpPaBHMBATh BEPOSTHOCTU COOBITMM B HW3YYEHHBIX CIy4dailHBIX
DKCIIEPUMEHTAX

6.4

Haxonuts u popmynupoBarh COObITUSA: NTepecedeHre U 00beAMHEHHE
JAHHBIX COOBITUM, COOBITHE, MPOTUBOIMOJIOKHOE JAHHOMY COOBITHIO;
MOJIb30BAaThCS  AWarpaMMaMu OJisiepa U GOPMYJIOH  CIOKECHHUS
BEPOATHOCTEN MPH PELICHUU 3a]a4

6.5

OnepupoBaTh MOHATUSIMU: YCIIOBHAs BEPOSTHOCTh, HE3aBUCHMBIC
COOBITHS; HAXOIUTH BEPOSITHOCTH C MTOMOIIBIO MPABUIIA YMHOKECHHUS, C
MOMOILBIO JIEPEBA CIIYHYaitHOTO ONbITa
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[TpumeHsI T KOMOMHATOPHOE MPABUIIO YMHOXKEHHUS MIPH PEIICHUN

6.6
3a1aq
OnepupoBaTh TMOHATHUSIMU: HCHBITAHUE, HE3ABHUCUMBIE HCIIBITAHUS,
6.7 Cepus UCTIBITAHUMN, YCIIEX U HEY/laya; HAXOAUTh BEPOSITHOCTH COOBITUM
' B CEpUM HE3aBUCHUMBIX HUCIBITAHHM /10 MEPBOrO yclexa, HaXOJIUTh
BEPOATHOCTU COOBITUI B CEpUU UCTIBITaHUM bepHyinu
6.8 OnepupoBaTh TMOHATHUSMU: CIlIydailHas BEJIMYMHA, PACHPEICICHHUE
' BEPOATHOCTEM, JUarpaMmMa pacnpeiecHus
7 I'eomerpus
7.1 OrnieprpoBaTh NOHATUAMU: TOUYKA, IpAMasi, IIIOCKOCTh
79 [IpuMeHSI T aKCHOMBI CTEPEOMETPHUH U CJICICTBUS U3 HUX MPU PEIICHUU
' TEOMETPUYECKHX 3a7a4
OnepupoBaTh MOHATUSAMH: MAPAUICTBHOCTh W MEPHEHIUKYISIPHOCTh
7.3 MPSIMBIX U TIJIOCKOCTEN
74 KinaccudunmpoBars B3auMHOE pacofIOKEHHUE MPSAMbBIX U TIJIOCKOCTEN B

MIPOCTPAHCTBE

OneprpoBaTh NOHATUSMH: JIBYTPAHHBIM yTOJI, TPAHW JBYI'PAHHOIO
7.5 yria, pedpo ABYIpPaHHOIO yIiia, JTMHEHHBIA Yroi ABYIPaHHOTO YTIia,
rpaayCHasi Mepa ABYTPAHHOTO yIiia

OrneprpoBaTh NOHITUSIMA: MHOTOTPAHHUK, BBITYKJIbIA U HEBBITYKJIBIA

7.6 MHOTOTPAaHHUK, AIIEMEHTBI MHOTOTpaHHUKA, TIPaBUIIBHBIN
MHOTOTPaHHUK
Pacnio3naBarh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (TTUpamMuaa, Ipu3Ma,
7.7 MPSIMOYTOJIBHBIN TTapauieenumnes, Kyo)
KnaccudumnupoBarb MHOTOTpaHHHMKH, BBIOMpass OCHOBAaHUS s
kinaccuukaruyu  (BBITYKJIbIE W HEBBIMYKIBIE MHOTOTPAHHHKH,
7.8 MpaBUJIbHBIE MHOTOTPAHHHWKH, TIPSIMbIE W HAKJIOHHBIC TPHU3MBI,
napauJieyenune/ibl)
OmnepupoBath MOHATHSIMHU: CeKyliass  IUIOCKOCTb,
7.9 CeueHHEe MHOTOTPaHHUKOB
OOBSICHATH MPUHIIMITHI TTOCTPOCHHSI CEUSHUT MHOTOTPAHHUKOB,
7.10

HCIIOJIB3Ys MCTO/ CJICIOB
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CtpouTh cedyeHHsT MHOTOTPaHHUKOB METOAOM CIJIEJOB, BBIIOJIHAThH
711 (BBIHOCHBIE) IIJIOCKHE YEPTEXKH U3 PUCYHKOB IMPOCTHIX OOBEMHBIX
duryp: BuI cBEpxy, COOKY, CHU3Y

Pematp 3a1a41 Ha HaXO0XICHHUC TCOMCTPHUUYCCKHUX BCIUYMUH 110
06pa3uaM WK aJITOpUTMaM, IPUMCHAA H3BCCTHBIC aHAJIMTHUYCCKHC
MCTOABLI IIPpW PCHICHUHU CTAHAAPTHBIX MATCMATHYCCKUX 3aJada4 Ha
BBIYHCJICHUC paCCTOHHI/Iﬁ MCXKAY JABYMA TOYKaMH, OT TOYKH [0
HpﬁIMOﬁ, OT TOYKH OO0 IINIOCKOCTH, MCKAY CKPCIINBAIOIINMUCA
IIPpAMBIMHA

Pemats 3aJla4dd Ha HaxXO0XICHHUC TCOMCTPHUUYCCKHUX BCIWYHUH 110
06pa3uaM WK aJITOpUTMaM, IIPUMCHSIA H3BCCTHBIC aHAJIMTHUYCCKHC
7.13 MCTOABLI IIPpHW PCHICHHUHW CTAHAAPTHBIX MATCMATHYCCKUX 3aada4 Ha
BBIYMCJIICHHUC YITIOB MCKAY CKPCHIMBAIOMIMMMUCA IIPAMBIMH, MCKIAY
prIMOﬁ H INIOCKOCTBIO, MCIKIY INIOCKOCTAMHU, ABYT'PAHHBIX YITIOB

Boruucnsate o0beMBI M TUIOMIAJHM TOBEPXHOCTEM MHOTOTPaAaHHUKOB
(npusma, mnUpamMuaa) C TOpUMEHEHHWEM  (QOopMys, BBIYHCISTH

7.14 o
COOTHOIIEHUSI MEXAYy IUIOMAIsIMU TOBEPXHOCTEH, oObeMaMu
MOJIOOHBIX MHOTOTPaHHUKOB

715 OnepupoBaTh MOHATHSMU: CUMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh U

MJIOCKOCTh CHMMETPHH, LIEHTP, OCh U MIIOCKOCTh CUMMETPUH (PUTYPBI

N3Bnekarb, mpeoOpa3oBbIBaTh U MHTEPHPETUPOBATh HUH(POPMAIUIO O
7.16 MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYypax, MPEICTABICHHYIO Ha
yepTeKax U pUCyHKax

[TpumeHsTh reOMETPUUECKHUE bakTbl TUISt penieHus
7.17 CTEPEOMETPUYECKUX 3aJ1a4, NPEAINOIararolnX HECKOJIbKO IIaroB
pelIeHus, €CJIM YCI0BUS MPUMEHEHHUS 3aJaHbl B SBHOU (hopme

[IpumensTh Ipocrenmme IIpOrpaMMHBIE CpelcTBa 151
IEKTPOHHOKOMMYHUKAIMOHHBIE CUCTEMBI npu pelLeHun
7.18 CTEPEOMETPUYECKUX
3a7a4
719 IIpuBOAUTE IPUMEPBI MATEMATUYECKUX 3AaKOHOMEPHOCTEN B IIPUPOJIE U

JKN3HHU, PACIIO3HABATDL IPOABICHUC 3aKOHOB I'COMCTPUHU B UICKYCCTBC
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7.20

[IpuMeHATh MOJYYEHHbIE 3HAHWS HA TMPAKTUKE: aHAJIU3UPOBATh
peanbpHble CUTyallUM U NPUMEHATHh W3Y4YECHHBIEC IOHATHS B IIPOLIECCE
MOKCKA PEIICHUsT MaTeMaTH4ecKd CQOpPMYIHPOBAHHON MPOOIEMBI,
MOJIEJIUPOBaTh  peajbHBIE CUTyallud Ha A3BIKE TE€OMETPHH,
UCCIENOBaTh  IOCTPOEHHBIE  MOAEIM  C  HCIOJBb30BAHHEM
reOMETPUYECKUX TOHATHI W Teopem, ammapara ajireOpbl, pelarhb
IPAKTUYECKHAE 3a]]a4M, CBSI3aHHBIE C HAXOXKICHUEM I€OMETPUYECKHUX
BEJIMYUH

IIpoBepsieMmble 3j1eMEHTBI COEPKAHMS

Kon [IpoBepsieMblii 2JIEMEHT CONEPIKAHUS
1 Yucna v BBIYUCIEHUSA
Pannonansupie yncina. OOBIKHOBEHHBIE U JIECATUYHBIC JAPOOU, TPOLICHTHI,
OECKOHEYHBIE MEepUoIUYEcKre ApoOu. ApU(pMETHYECKHE OIepaluu ¢
1.1 palMoOHANIBHBIMA YUCJIAMHU, TPEOOpa30BaHUSI YHCIOBBIX BBIPAXKEHUH.
[Ipumenenue npoOeit W MPOIEHTOB /I pEHICHUs MPUKIATHBIX 33734 U3
PAa3IMYHBIX OTPACIIE 3HAHUW U PEAIbHOW KU3HU
JenicTBuTenpHbIe ynciia. PanronanbHble U UPPALIMOHAIIBHBIEC YKCIIA.
12 Apudmernueckue oreparuu c NEeUCTBUTEIBLHBIMU YUCTIAMU.
' [Ipubnu>keHHbIC BBIYUCICHUSI, MTPABUJIA OKPYIJICHUS, MPUKUJKA U OIEHKA
pe3ysbTara BIUYUCICHHM
Cremenp ¢ uensiM  mokazareneMm. CranpmaptHas ¢dopMa  3amucH
JNEUCTBUTEIBLHOTO uKcia. Mcmonap3oBaHuEe MNOAXOASIIEH (OpMBbI 3amuch
1.3 JNEUCTBUTEIBHBIX  YHMCEN Uil  pPEIIeHUsT MPAaKTUYECKUX 3aJad |
MpEeACTaBICHUS TaHHBIX
Apudmernueckuit KOPEHb HaTypaJIbHOU CTEIICHU. JencTBus
1.4 .
C apu(PMETHIECKUMH KOPHSIMHU HATypaJbHON CTENICHU
| CuHycC, KOCUHYC Y TaHT€HC YHMCJIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHUHYC,
S aApPKTAHI€HC YUCIIOBOTO apryMEeHTa
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 ToxknecTBa U TOXKIECTBEHHBIE TIPEOOPA3OBAHUS
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29 [IpeoOpa3zoBaHue TPUTOHOMETPUYECKUX  BBIPAKCHUM. OcHoOBHBIE
' TPUTOHOMETpUYECKUEe HOPMYITbI
53 VYpaBHEeHHE, KOpE€Hb ypaBHEHUsA. HepaBeHCTBO, penieHHE HEPABEHCTBA.
' Merton nHTEpBAIOB
2.4 | Pemenue uenbix U 1poOHO-PAIMOHANIBHBIX YPABHEHUN U HEPABEHCTB
2.5 Pemenne nppanOHAIBHBIX YPABHEHUN U HEPABEHCTB
2.6 Pemenne TpUroHOMETpUUECKUX YPABHEHUM
[IpumMeHeHne ypaBHEHH 1 HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a]1a4
2.7 W 3a]1a4 U3 pa3JIMYHbIX 001acTeil HAyKU U peaIbHON KU3HU
3 ®yHKIMYU U TpaduKu
Oynkuus, cnocodsbl 3aaanus GyHkiuu. ['papuk pynkuun. Bzaumuo
3.1 oOparHble (PyHKIUN
OO6nacTh ornpeneneHrs U MHOXKECTBO 3HaueHui ¢yHkiuu. Hymu QyHkimm.
3.2 [IpoMexyTKH 3HAKOIIOCTOSHCTBA. UeTHbIE U HEUETHBIE (DYHKIUN
CrenenHast GyHKIHMS C HaTypaJbHBIM U LIENbIM NoKa3aTeneM. Ee cBolicTBa u
3.3 rpaduk. CBoiicTBa U rpauK KOPHS N-0il CTENEHH
TpuronomeTpuueckasi OKpy>KHOCTb, OIPEEIEHNE TPUTOHOMETPUUYECKHUX
34 (GYHKLMIA YUCIIOBOTO apryMeHTa
4 Havana maremarndeckoro ananmsa
ITocimenoBareIbHOCTH, CIOCOOBI  3aJaHMsA MOCJICOBATEIbHOCTEH.
4.1 MOHOTOHHBIE TIOCJIEIOBATEIBHOCTH
ApudmeTrnueckasi u reoMmeTpuueckas nporpeccuu. beckoneuHno yosiBaromas
reoMerpuyeckas  nporpeccus. Cymma  OeCKOHEYHO  yObIBarouiei
4.2 reoMeTpuueckon  mporpeccun.  Popmyna  CIOXKHBIX  IPOLEHTOB.
Hcnonp30BaHue MPOrpeccuu sl pEelIeHUs] peajibHbIX 3aJad MPUKIATHOTO
XapakTepa
5 MHoecTBa U JIOTUKa
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5.1

MHoxecTBO, onepanuu HajJ MHOXXecTBamHu. J[narpammel Diiniepa — BeHHna.
[IpumMeHeHne TEOpPETUKO-MHOKECTBEHHOTO — ammapara Juisli  ONUCaHus
peabHBIX MPOIECCOB U SIBJIICHUI, NIPU PEIICHUH 3a7ad U3 APYrUX y4eOHBIX
PEAMETOB

5.2

Onpez[eneHI/Ie, TeOopEMa, CICACTBUC, TOKA3ATCIILCTBO

Teopust BEpOATHOCTEN U CTATUCTUKA

6.1

[IpencraBnenue naHHBIX C MOMOIIBI0 Tabmuil W auarpamm. CpemnHee
apumMeTnyeckoe, MeuaHa, HanOoJblllee 1 HaMMEHbIIIee 3HAYCHHU S, pa3Max,
JUCTIEPCHS ¥ CTaHAapTHOE OTKJIOHEHUE YUCTIOBBIX HAOOPOB

6.2

CayyailHble  SKCIEPUMEHThl  (ONBITBI) M CllydallHble  COOBITHA.
DOnemMeHTapHble COOBITHS (MCXOAbl). BeposTHOCTH CiydyaliHOrO COOBITHS.
ban3octs 4acTOTBl M BEPOATHOCTH COObITHMH. CilydailHbIE OIBITHI C
PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITUAMU. BepoaTHOCTH COOBITHI B
OMBITAaX C PABHOBO3MO)KHBIMHU JIEMEHTAPHBIMU COOBITUSIMU

6.3

Omnepanuu HaJ COOBITUSIMU: TIEpECeUeHUE, 00bETUHEHHE, TPOTUBOIIOIOKHBIE
coObITHs. Jnarpammel Ditnepa. @opmyna CII0KEHHs BEPOSTHOCTEN

6.4

VYcnoBHasE BEpPOSITHOCTb. YMHOXKEHUE BEPOSTHOCTEU. JlepeBo cirydallHOTro
skcriepuMenTa. Gopmyiia moaHoN BeposiTHOCTH. He3aBucuMblie COOBITHS

6.5

KombOunatopHoe npasuio ymHoxxkenus. [lepectanoBku u daxropuan. HYucio
couetanuit. Tpeyronpauk [lackans. ®opmyna 6mHoMa HeroToHa

6.6

bunapHbIil ciiydaifHbIl ONIBIT (MCTIBITAHKE), YCTIEX U Heyaaua. HezaBucumeie
ucnbiTanus. Cepusi HE3aBUCUMBIX HCTIBITAHWM 10 mepBoro ycrexa. Cepud
HE3aBUCHUMBIX HCIIbITaHUN bepHym

6.7

CnyuvaitHas BenuuuHa. Pacnpenenenne BeposTHOcTel. [[narpamma
pacnpenenenus. [Ipumepsl pacnipenesieHuid, B TOM YHCJIE TEOMETPUUECKOE U
OMHOMHUATILHOE

I'eomerpus

7.1

OCHOBHBIE ~ MOHATUSA  CTEpeoMeTpuM. Touka, TmpsiMas, IUIOCKOCTb,
npocTpancTBo. [ToHsATHE 00 aKCHOMAaTUYECKOM MOCTPOECHUU CTEPEOMETPHUU:

AKCHOMBI CTCPCOMCTPHH U CICACTBUA U3 HUX
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7.2

B3aumHoe pacnonokeHue MNpsMBIX B NPOCTPAHCTBE: IEpeCcEKarolIuecs,
napajuielbHble U CKpeluBaroImuecs npsmsie. [lapamiensHOCTh NPSIMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE: MapajuIeibHbIE MpPsIMbIE B NPOCTPAHCTBE,
NapajuIeIbHOCTh TPEX MPSIMBIX, HApaJUIETbHOCTb IPSIMON U INIOCKOCTH. YTJIBI
C COHAIIPaBJICHHBIMUA CTOPOHAMH, YIOJI MEXAY NPSIMBIMU B IPOCTPAHCTBE.
[TapanienbHOCTh IUIOCKOCTEH: MapajljiesibHblE IIOCKOCTH, CBOMCTBa
napajyuieNnbHBIX TuIockocTel. [Ipocrelinme mpocTpaHCTBEHHbIE (QUTYpHI HA
IJIOCKOCTH: TETPadIp, KyO, mapauiesienuIie]l, HIOCTPOEHUE CEUCHUI

7.3

[leprieHIUKYIIPHOCTD NPSAMOM U IUIOCKOCTH: IEPIIEHAUKYIISIPHBIC ITPSMBIE B
IIPOCTPAHCTBE, NPSIMbIE NTAPAJUIEIIBHBIE U IEPIIEHAUKYIIIPHBIE K INIOCKOCTH,
IIPU3HAK INEPIECHINUKYISIPHOCTU NPSIMOM U INIOCKOCTH, T€OpeMa O IPAMOU
MEPIIECHINKYISIPHOM IJIOCKOCTHU. YIUIBI B IPOCTPAHCTBE: YTOJI MEXIY MPAMOU
U IUIOCKOCTBIO, IBYTPAaHHBIA YTIOJI, JIMHEHHBIA YIrojl JABYIPaHHOIO YIVIA.
IleprieHIUKyYISIpP M HAKIOHHBIC: PACCTOAHUE OT TOYKU JO IIOCKOCTH,
pacCTOsHHE OT MPSMOM 10 MIOCKOCTH, MPOEKUHs (PUTYypbl HA IIOCKOCTb.
IleprieHIUKYIAPHOCTD IUIOCKOCTEM: INMPU3HAK NEPHNEHIUKYIAPHOCTH IBYX
IIoCKocTer. Teopema 0 Tpex NepPIeHINKYIIpax

7.4

IloHATHE MHOTOTPAHHUKA, OCHOBHBIE 2JIEMEHTHI MHOTOTPAHHMKA, BBIITYKJIbIE
Y HEBBIIYKJIBIE MHOTOTPAaHHUKH, pa3BepTKa MHOrorpaHHuka. [Ipusma: n-
yroJibHasl IpU3Ma, TPaHU M OCHOBAHUS IPU3MBI, NpsMas W HAaKJIOHHAs
npusMbl, OOKOBas M TMOJIHAasg NOBEPXHOCTh NpusMmbl. [lapannenenunen,
IPSMOYTOJIBHBIN TMapaJuIeenuIle]] U ero ceorcrea. [Ilupamuaa: n-yrogpHas
NUpaMuja, TpaHu U OCHOBAHKUE MUPAMUIbI, OOKOBAs U MOJIHAS MOBEPXHOCTh
nUupamMubl, MpaBUbHAs W YCEUYECHHAs NUpaMuad. OJIIEMEHTHl NMPU3MBI U
nupamMuabl.  [IpaBuiabHBIE  MHOTOTpAaHHMKH:  TOHATHE  IPAaBUIBHOTO
MHOIOT'PaHHUKA, ITPaBUJIbHAS MIPU3Ma U IPaBUIIbHAS IMPAMUJIA, IIPABUIIbHAS
TpeyrojibHasi mupamMuaa U MpaBWIbHBIA TeTpasap, KyO. [IpeacraBnenue o
IIPaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp, AoJAeKasnp M ukoca’yy CedeHus
IIPU3MBI U IUPAMUIBI

7.5

CI/IMMeTpI/ISI B IPOCTPaHCTBC: CUMMETPHUA OTHOCHUTCIBbHO TOYKH, HpHMOﬁ,
IUIOCKOCTH. DJIEMEHTBI CUMMCTPHUH B IIMPpaMHAAX, IIapaJUICIICIIUIICAAaX,
IMpaBUJIbHBIX MHOI'OI'paHHHKAaXxX
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Bbruncnenue »1eMEHTOB MHOTOTPAaHHHUKOB: pedpa, IuUaroHaiu, YIJIbL.
[Tnomanp OOKOBOM MOBEPXHOCTHU M MOJHOW MOBEPXHOCTHU MPSIMOU MPU3MBI,
IUIOMIA/Ib OCHOBAHHM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU MPU3MBI.

7.6 [Tnomaas GOKOBOM MOBEPXHOCTH U MOBEPXHOCTH MPABWJIBHOM MUPaMU/IBI,
TeopeMa O IUIOMAad yceueHHOW nupaMujibl. [lorstue o6 ob6veMe. OObemM
MAPAMUJIBI, TPU3MBI

779 [Tomo6uble Tema B mpocTpaHcTBE. (COOTHOIICHUS MEXTY IUIOMIAASIMHU

HOBCpXHOCTeﬁ, o0beMaMHu HOI[O6HI>IX TCJI

11 KJACC IIpoBepsiemble TpeOOBaHMSI K Ppe3yJbTaraM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHON MPOrpaMMblI

Kon [IpoBepsieMble PEAMETHBIE PE3YJIBTAThl OCBOEHUSI OCHOBHOM
MIPOBEPSEMOTO 00pazoBareIbHOM MPOrpaMMBbl CPETHETO OOIIEro 00pa3oBaHUs
pe3yabprara
| Hucna v BEIYUCIEHUS
OrneprpoBaTh NOHATHIMU: HaTypadbHOE, LIETOE YUCIIO; UCIIOIb30BaTh
1.1 MPU3HAKH JIEIMMOCTH LENBIX YUCEN, PA3JTI0KEHUE YUCIIa HA TIPOCTHIC
MHOXKHUTEJU JJI PELICHUS 3aa4
1.2 OnepupoBaTh NMOHITUEM: CTEIIEHB C PAllMOHAIBLHBIM MOKa3aTeIeM
OnepupoBaTh HOHATUSMU: jgorapudM yucia,
1.3 JIECATUYHBIE U HAaTypaJbHbIC JTOTapU(MBbI
2 YpaBHEHUS 1 HEPABEHCTBA
[IpuMeHsATh CBOMCTBAa CTENEHW MJid MpeoOpa3oBaHUs BbIPAKECHHI,
2.1 OMepUpOBaTh MOHATUSIMU: MMOKA3aTeIbHOE YPAaBHEHUE U HEPABEHCTRO;
pelaTh OCHOBHBIE TUIIBI TOKA3aTeIbHBIX YPABHEHU 1 HEPABEHCTB
BoInonHaTh Npeodpa3oBaHusl BRIPAXKEHUH, COAEPKAUUX JTOrapu(MBbI;
55 OTIEPUPOBATH MOHSATUSIMU: norapudmuyeckoe
: ypaBHEHUE U HEPaBEHCTBO; pemarb OCHOBHBIE
THUIIBI JIOTapU(MUYECKIX YPABHEHUN U HEPABCHCTB
2.3 HaxoauTts pemieHust npoCcTelnx TPUrOHOMETPUUECKUX HEPABEHCTB
OnepupoBaTh TOHATHSMHU: CUCTEMa JHMHEHHBIX YypaBHEHHN U ee
2.4 pELIEHUE; UCTIONB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUHN JJIs1 PEILICHUS

MMPAaKTHYCCKHUX 3aa4
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2.5

HaXOI[I/ITL PCIICHUA HpOCT@ﬁIHHX CHCTCM H COBOKYHHOCTCﬁ
pairOHAJIbHBIX ypaBHeHI/Iﬁ N HCPABCHCTB

2.6

MonenupoBaTh pealibHbI€ CUTYaIlMU Ha S3bIKE aiareOpbl, COCTaBIAThH
BBIPAKEHUS, YPaBHEHHU S, HEPABEHCTBA U CUCTEMBI 10 YCIOBUIO 33/1a4H,
MCCJIEIOBaTh IMOCTPOEHHBIE MOJENHM C HCIOJIB30BAaHUEM arlapara
anreOpsl

OyHKIMHU U Tpapuku

3.1

OnepupoBaTh MOHATUAMH: MEPUOAUYECKAs (PYHKIUS, MPOMEKYTKU
MOHOTOHHOCTH (DYHKIIMH, TOUKU dKCTpeMyMa (YHKIMH, HauOoJblIee
Y HauMEHbllIee 3HaYeHUs] (PYHKIUU Ha IPOMEXKYTKE; UCIIOJIb30BaTh UX
IUTSL KCCIIeAOBaHMs (PYHKIUH, 33JaHHOU rpadukoM

3.2

OnepupoBatb HOHATUAMMU: rpaduky  MOKa3aTeJIbHOM,
norapu(pMUUECKON U TPUTOHOMETPUUECKUX (PYHKIMI; N300pakaTh UX
Ha KOOPIMHATHOM IUIOCKOCTU U UCIOJIb30BaTh IS PELICHUS
YPaBHEHUI U HEPABEHCTB

3.3

N300paxarb Ha KOOPAMHATHOM TIUIOCKOCTH TpauKH JMHEHHBIX
YPaBHEHUN M HUCIOJIB30BaTh MX I PELICHHUS CUCTEMBbI JIMHEHHBIX
YpaBHEHUI

3.4

Hcnonp3oBarh rpaduku QyHKUMNA AJI1 UCCIENOBAaHUS MPOLECCOB U
3aBUCUMOCTEHN U3 IPYrUX YU€OHBIX TUCHUILIINH

Hauana maremaTndyeckoro aHaan3a

4.1

OnepupoBaTh TOHATHSAMU: HENpepbIBHAS (YHKIHS, ITPOU3BOIHAS
(GYHKIHMM; HMCIOJIb30BaTh T€OMETPUUYECKUN M (PUBUYECKUI CMBICI
MPOW3BOAHOM ISl PEUICHUS 3a7a4

4.2

Haxonuth mOpoW3BOAHBIE DJIE€MEHTApPHBIX (DYHKLIMA, BBIYUCIATH
MIPOU3BOAHBIE CYMMBbI, IPOU3BEICHUS, YACTHOTO (PYHKIIUH

4.3

Hcronp30oBaTh TPOM3BOMHYIO IS HMCCIEAOBaHUS (YHKIIMH Ha
MOHOTOHHOCTH M SKCTPEMYMBI, TPUMEHSThH PE3YJIbTAThI UCCIICTOBAHUS
K MIOCTPOEHUIO TpauKOB

4.4

Hcnonp3oBarhb MMPOU3BOAHYIO JIJIA HAXOXKICHWA HAWJTYYIICTO PCIICHUA
B IIPUKJIAAHBIX, B TOM YHCJIC COMMAJIbHO-DKOHOMHWYCCKUX, 3ajadax
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OnepupoBaTh TOHATUAMHU: TEPBOOOpPA3HAsE U HWHTETrpaji;, MOHUMATh

4.5 . o
reoOMeTpUYEeCKU U (PU3NYECKUI CMBICT HHTETpaia
46 Haxonuts mnepBooOpa3Hble 5>IE€MEHTApHBIX (YHKIUH, BBIYUCIIATH)
uHTerpan no gopmyne Hetorona — JleitOuuia
Pemate  mpukiiamHble  3ama4d, B TOM  YHCJIE€  COLMAIBHO-
4.7 HSKOHOMHUYECKOTO W (U3MYECKOr0  Xapakrepa, CpelcTBaMu
MaTEeMaTHYECKOrO aHaJIn3a
5 Teopusi BEpOATHOCTEN U CTATUCTHKA
51 CpaBHHMBaTh BEPOATHOCTH 3HAYEHUM CIIyYalHOM BEJIWYHUHBI IO
' pacupesiesICHUIO WU C TOMOIIBIO AUarpaMm
OnepupoBaTh MOHATHEM MAaTEMATUYECKOTO OXUJAHUWS, NPHUBOIUTH
59 MPUMEPBl TOTO, KAK TPUMEHSETCS MAaTeMaTUYeCKOE OXKUJAHUE
' CIy4yalHOW BEJIMYMHBI, HAXOAUTh MaTEMaTHYECKOE OXKHUJAHHE IO
JAHHOMY pacpeIeICHUIO
5.3 HNMeTb npeAcTaBieHe O 3aKOHE OOIBIINX YUCEN
5.4 NMmeTh npeacTaBieHre 0 HOpMaJbHOM pacIpenesieHun
6 I'eomeTpus
OnepupoBaTh  MHOHATUSAMH:  IWIMHAPHYECKAas  IOBEPXHOCTb,
00pazyronye MUINHIPUIECKON TOBEPXHOCTH, IIUIUHIP, KOHUYECKas
6.1 MOBEPXHOCTh, OO0pa3ylolUue KOHUYECKOM TMOBEPXHOCTH, KOHYC,
chepuueckas MOBEPXHOCTh
6.2 Pacno3naBarh Tena BpaiieHus (IUIMHAp, KOHYC, cdepa U map)
6.3 OOBACHATH COCOOBI MOTYYEHUS TEN BPAILECHUS
6.4 KitaccudgunmpoBars B3auMHOE pacioyiokeHue chepbl U TIIOCKOCTH
OneprpoBaTh MOHSATUAMHU: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA,
6.5 BBICOTA CErMEHTA, IapOBOM CJION, OCHOBAaHKE IIAPOBOTO CJI05, BHICOTA
IAPOBOTO CJIOS, IIIAPOBOM CEKTOP
6.6 Boruucnsate 00beMbl M TUIOMAAM TOBEPXHOCTEM T BpalieHus,

T€OMETPUUECKUX TeJ C TPUMEHEeHHEM (HOpPMYIT
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OnepupoBaTh MOHSATUSMU: MHOTOTPAHHUK, BIHMCAHHBIA B cdepy U

6.7 OMHCaHHBIN OKONO ceprl, chepa, BOUCAHHAS] B MHOTOIPAHHUK WU
TEJI0 BpaIEHUs
BBIYUCHATE COOTHOIICHMS MEXIY IUIOLIAASIMU
6.8 IOBEPXHOCTEH U 0ObeMaMu MOAOOHBIX TN
N306paxars usydaemble GUTYpBI OT PyKU U C IPUMEHEHUEM MPOCTHIX|
6.9 YEPTEKHBIX NHCTPYMEHTOB
BbINONHATE (BBIHOCHBIE) TUIOCKME YEPTEKH W3 PUCYHKOB MNPOCTBIX
6.10 00bEeMHBIX (UTYpP: BHUJl CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUCHHS Tel
BpaIlCHUS
W3BnekaTh, HHTEPNPETUPOBATh U MPeoOpa30BbIBaTh UHPOPMALIUIO O
6.11 MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTYypax, IPEICTAaBICHHYIO Ha
4epTekKax U pUCyHKax
IIpumeHsTh reOMETPUIECKHE (axThI VIS peLIeHUs
6.12 CTEPEOMETPUYECKUX 3a/la4, MPEANOJaratolIuX HECKOJIbKO II1aroB
pelIeHus, €CIM YCIOBHUS NPUMEHEHUS 33aJaHbl B IBHOU (hopMme
6.13 OneprpoBaTh NOHATHEM: BEKTOP B IIPOCTPAHCTBE
BbINONHATE NEUCTBUS CIIOKEHUSI BEKTOPOB, BBIUUTAHUSI BEKTOPOB U
6.14 YMHOXXEHHUSI BEKTOpa Ha YUCIIO, OOBSACHATh, KAKUMHU CBOMCTBAMHU OHU
oOJamarot
6.15 [TpumeHsTh paBuiIO Napajieenuneaa Npu CI0XKEHUU BEKTOPOB
OnepupoBaTrh MOHATUSMHU: JI€KapPTOBBI KOOPJIWHATBHI B IPOCTPAHCTBE,
BEKTOP, MOJIYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
6.16 VIOl MEXAY BEKTOpAMH, CKaJIpHOE IPOMU3BEIACHUE BEKTOPOB,
KOJUIMHEAPHBIE U KOMILIAHAPHBIE BEKTOPBI
Haxonuth cyMMy BEKTOPOB M MPOU3BEIECHUE BEKTOpPA HA YHUCIIO, YTOJI
6.17 MEXy BEKTOpaMH, CKaJsipHOE NMPOU3BEAEHUE, PACKIAIBIBATH BEKTOP
0 JIByM HEKOJUIMHEAPHBIM BEKTOPAM
6.18 3agaBaTh IIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPIUHAT
6.19 Pemware mpocreimme reoMeTpuuecKue 3aJadyd  Ha IPUMEHEHUE

BCKTOPHO-KOOPANHATHOIO MCTOda
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6.20

HaXO0XACHUC TrCOMETPUICCKUX BCJINYHUH 10 06pa3uaM
AJIropuTMaM, IMMpUMCHA U3BCCTHBIC MCTOABI IIPHU PCIICHUHU

CTAaHAAPTHBIX MATCMATUYICCKUX 3a1a4

Pematp 3aJadl Ha A0Ka3aTrCJIbCTBO MATECMATHYCCKUX OTHOILICHUN U
501041

6.21

[IpumensTh npocreiiire IporpaMMHbIE CpencTBa

CTEPEOMETPUUECKUX
3aja4

QJICKTPOHHOKOMMYHUKAITMOHHBIC CHCTCMBbI Ipu PCIICHNH

151

6.22

[IpuBOAUTE IpUMEPBI MATEMATUYECKUX 3AaKOHOMEPHOCTEN B IIPUPOJIE U
KW3HH, PACTIO3HABATH MPOSABICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE

6.23

BCINYUH

IIprMeHATs NONydYeHHBIE 3HAHUA Ha [PAKTUKE: aHAIU3UPOBATH
pealbHbIE CUTYallud U NPUMEHATh U3Y4YEHHBIC IOHATHUS B IIPOLECCE
MOMCKA PEIICHUS MaTeMaTU4eCKd C(HOpPMYIHPOBAHHON MpPOOIEMBI,
MOJECIMPOBAaTh  pEaJbHBIE CUTyallMd Ha A3BIKE TIE€OMETPHH,
UCCIENOBAaTh  IIOCTPOEHHBIE  MOJECIM  C  HCIOJIB30BAHUEM
reOMETPUYECKUX TOHATHUI W Teopem, ammapara aiareOpbl, pelaTh
[IPAKTUYECKUE 3a/1a4M, CBS3AHHBIC C HAXOXKICHUEM I'€OMETPUUYECKUX

IIpoBepsiemble 31eMEeHThI COePKAHUS

Kon [IpoBepsieMblil 2JIEMEHT COAECPKAHUS
1 Yucna v BBIYUCIEHUS

1.1 HarypanbHble 1 nenslie yncna. [Ipu3Haku 1eIMMoCTH HEIbIX YHCEIT

1.2 CreneHb ¢ pallMOHAIbHBIM NTOKa3aresaeM. CBOMCTBA CTENEHU

1.3 Jlorapudm urcna. JlecaiTHuHbIE U HATypadbHbIE JOrapru(Mbl
2 YpaBHEHUS 1 HEPABEHCTBA

2.1 [IpeoOpa3zoBaHue BbIpAKEHUN, COEPIKAILUX JIOTapruPMbI

)5 [IpeoOpa3zoBaHue BBIpAKEHUM, COJIEPHKAIIMX CTENEHHU C pallMOHATbHBIM
: NIOKa3aTeaeM

2.3 [Ipumepsl TPUTOHOMETPUYECKHUX HEPABEHCTB
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24 Iloka3zarenpHble ypaBHEHUS U HEPABEHCTBA
2.5 JlorapumMuyeckrue ypaBHEHUSI 1 HEPABEHCTBA
CucreMbl TMHEMHBIX YpaBHEHUN. Perienne npukiaaHbIx 3aa4 ¢ IOMOIIbIO
2.6 CHUCTEMBI JIMHEUHBIX YPAaBHECHUN
2.7 CucreMbl M COBOKYITHOCTH PALIMOHAIIBHBIX YPABHEHUN U HEPABEHCTB
[IpumeHeHne  ypaBHEHMM, CHUCTEM W  HEPABEHCTB K  PELICHUIO
2.8 MaTeMaTHYeCKUX 3a7a4 U 3a/1a4 U3 pa3jINyHbIX 00JacTeil HayKu U peabHOU
KU3HU
3 ®yHKIMYU U TpaduKu
Oynkuusa. Ilepuomanueckue ¢ynxuuu. [IpoMexyTkM MOHOTOHHOCTHU
3.1 ¢yHkuuu. MakcumMyMbl 1 MUHUMYMbI QyHKIMHA. Hanbonbiee
U HalMEHblIee 3HaueHNE (PYHKLUU Ha IPOMEKYTKE
3.2 Tpuronomerpuueckue QyHKIUHN, UX CBOWCTBA U IPaPUKU
3.3 [TokazarenpHas u norapupmuyeckas QyHKIMH, UX CBOMCTBA U rpaduKu
Hcnonb3oBanue rpadukoB (PYHKIUI 711 pelIEHUs] YPABHEHUM U JIMHEWMHBIX
3.4 CUCTEM
Hcnonbs3zoBanue rpadukoB (GYHKIUM Ui KCCIETOBaHUS IPOLIECCOB U
3.5 3aBUCHUMOCTEHN, KOTOPBIE BO3HUKAIOT IIPU PEUIEHUWH 3aJad W3 JPYTUx
y4€OHBIX MPEAMETOB U peajbHON KU3HU
4 Haugana maremarnueckoro aHanmsa
4.1 HenpepriBable pyHKIMU. MeTo MHTEPBAJIOB JIsl pEIICHUs HEPABEHCTB
ITpousBogHas byakuuu. [eoMeTpudeckuii u bu3nyecKui
4.2 CMBICJI IPOU3BOHON
43 [IpousBonubie  snemeHTapHbIX  QyHKIUE.  Dopmynbl HAXO0XKICHUSA
' MPOM3BOIHON CYMMBbI, IPOU3BEACHUS U YACTHOTO (PYHKIIUN
[IpumeHeHne Npou3BOIHOM K UCCIEIOBAHUIO (PYHKIIMIT HA MOHOTOHHOCTb U
4.4 sKkcTpeMyMbl. HaxokaeHue HaumOOJIbIIEr0 YW HAWMEHBILErO 3HAYCHUS

(GyHKIIMM Ha OTpE3Ke
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4.5

[lpuMeHeHHe TPOW3BOMHOW JUIS HAXOXKACHUS HAWIYYIIero pPEIICHHS B
NPUKIAJHBIX 33Ja4ax, JJIs OMPENeTICHUs CKOPOCTH MpoIecca, 3alaHHOTO
dbopmymoit wim rpadgukoMm

4.6

[TepBooOpa3znas. Tabnuia nepBooOpa3HbIX

4.7

WNHuterpan, ero reomeTpudyeckuii u ¢Gu3MYECKUN CMBICH. Bbruncienue
uHTerpana no popmyne Herotona — Jleitbuuna

TGOpI/ISI BCpOSITHOCTGfI N CTaTHUCTHUKaA

5.1

UucnoBble  XapaKTEPUCTUKH  CIYyYaHBIX BEJIMYMH: MaTreMaTU4eCKOE
OKMJIaHUE, TUCIIEPCUS U CTAHAAPTHOE OTKJIOHEHUE. [Ipumephl mpuMeHeHus
MaTeMaTUYECKOrO OXKHJaHMs, B TOM 4YHCJIE B 3aJadyax M3 IIOBCEIHECBHOU
XKU3HU. MareMaTH4ecKoe OXKHUJaHue OWHApHOM CIy4ailHOM BEJIMYUHBI.
MaremaTuyeCcKoe OKHIAHUE CYMMBI CITy4ailHbIX BEJIMYMH. MareMaTndeckoe
OKHJIaHHE U IUCTIEPCHS TEOMETPUUSCKOTO U OMHOMHUAJILHOTO

pacupeneneHun

5.2

3akoH OOJBIIMX YHCEI W €ro pojiib B HayKe, NPUPOJE U OOIIECTBE.
Br100opouHbIil MeTOT Ucceq0BaHUM

5.3

[IpuMepbl HENPEPBIBHBIX CIy4YalHBIX BeIWYWH. [loHATHE O NJIOTHOCTH
pacmpeneneHus. 3a1a4u, IPUBOAAIINE K HOPMAJIBHOMY PaCIpENeIICHUIO.

[ToHsITHE O HOPMAJIBHOM PACIPEACIEHUN

['eomeTpus

6.1

[{umuaaprdeckas MOBEPXHOCTb, oOpasyroriue TATUHAPUYE CKOT
MOBEPXHOCTH, OCh IIMIIMHJIPUYECKON MOBEpXHOCTU. L{umuHap: ocHOBaHUS U
OOKOBasi MOBEPXHOCTh, 00Pa3yIolasi ¥ OCh, TJIOMIAIb OOKOBOM M MOJHON
MOBEPXHOCTHU

6.2

Konunueckasi moBepxHOCTh, 00pa3ylolue KOHMYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHWYECKOM NOBEPXHOCTH. KOHYC: OCHOBaHHME W BEPUIMHA,
oOpa3zytolias ¥ 0Ch, IJI0IA/Ib OOKOBOM M MOJTHON MOBEPXHOCTH. YCCUCHHBIM
KOHYC: 00pa3yrolye u BbICOTa, OCHOBaHMS M OOKOBAsi TOBEPXHOCTh

6.3

Cdepa u map: 1eHTp, paauyc, AuaMeTp, IUIONaab MOBEPXHOCTH CHEpPHI.
Bzanmnoe pacrnonoxenne cdepbl U TUIOCKOCTH, KacaTrelbHasl TNIOCKOCTh K
cdepe, mwiomanb chepor
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6.4

I/I306pa}KCHI/IC TCJI BpalllICHU:A Ha IIJIOCKOCTH. Pa3BepTKa MUJINHAPA U KOHYCa

6.5

KombOunarmu TEJ BpalleHUs W MHOTOTPaHHUKOB.
MHororpanHuK, OIIMCAHHBIN 0KOJIO cepsl, chepa, BIUCaHHAS B
MHOTOTPaHHUK, WX TEJIO0 BPAILICHHS

6.6

[Tonsitue 06 o6beMe. OcHOBHBIE CBOMCTBa 00BEMOB Tel. Teopema 06 o0beme
IPSIMOYTOJIBHOTO TapajuieNienunena u ciaenctsus usz Hee. O0beM IIIHHAPA,
koHyca. O0beM m1apa u miIoma s chepbl

6.7

[Tomo6uble Tema B mpocTpaHcTBE. (COOTHOIICHUS MEXTY IUIOMIAASIMHU
MOBEPXHOCTEH, 00beMaMH MOI00HBIX TEll

6.8

Ceuenust nunuHApa (MapauieNbHO W NEPHEHAUKYISIPHO OCH), CEUECHHS
KOHyca (IapajuleIbHOE OCHOBAHHMIO U TPOXOMSIIEE 4YEpe3 BEpLIMHY),
CEYEHHMs 11apa

6.9

Bekrop Ha TUI0CKOCTH | B TpoCcTpaHCTBE. CI0KCHHUE M BEBIYNTAHUE BEKTOPOB.
VYMHOXKEHHE BEKTOpa Ha 4YHUCIO. PasjlokeHWe BeKkTopa IO TpeM
HEKOMIUTAaHApHBIM BekTopaM. [IpaBuino mapamienenunena. Pemenue 3amay,
CBSI3aHHBIX C MPUMEHEHUEM MPABUJI ICHCTBUI C BEKTOpaMH

6.10

IIpssMoyrosibHas cucTeMa KOOPAMHAT B IIPOCTpaHCTBE. KOOpAMHATEl BEKTOPA.
[Ipocreimume 3ana4u B KOOPAMHATAX. YTOJI MeXAy BekTtopaMu. CkaspHoe
IIPOM3BEICHUE BEKTOPOB. DBpluncieHne ymioB MeXAy MpsSMBIMU U
IUIOCKOCTAMH.  KOOpIMHATHO-BEKTOPHBIA ~ METOJ  NPU  PELICHUH
reOMETPUUECKUX 3a1a4
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NEPEYEHb (KOJU®UKATOP) ITPOBEPSIEMBIX TPEFOBAHUI K
PE3YJIBTATAM OCBOEHHSI OCHOBHOM OBPA3SOBATEJIBHOHN
ITPOTPAMMBI CPEJHEI'O OBIIEI'O OBPA30BAHUA U JIEMEHTOB
COAEPKAHUSA IO MATEMATHUKE

J71st mpoBeZieHUs! €AMHOTO FOCYJapCTBEHHOTO 9K3aMeHa [0 MaTeMaruke (Janee —
EI'D mno wmaremaruvke) HCHONB3yeTCS MepedeHb (KOAUPUKATOP) MPOBEPSIEMBIX
TpeOOBaHMI K pe3yiabTaraM OCBOEHUS OCHOBHOW OOpa3oBaTeIbHOM MPOTrPaMMBbI
cpenHero oo1iero oopa3oBaHus U IeMEHTOB conepkanus. [Ipu nmposenennu EI'D no
MaTemMaThke 0a30BOro ypoOBHA U3 INepedHs (Koaudukaropa) BBIOMPAOTCS MO3ULUH,
COOTBETCTBYIOIIME (penepanbHON paboueld mporpamMme Mo maremaruke (0a3oBbIi

YPOBEHB)

IIpoBepsiembie Ha EI'D mo maremarnke TpeOoBaHMsA K pe3yJibTaTaM
OCBOCHHMSI OCHOBHOH 00pa30BaTe/IbHOW TMPOrpaMMbl CpedHEro oo0uero

o0pa3oBaHus
Kon [TpoBepsiembie TpeOOBaHUSI K IPEIMETHBIM pe3yJIbTaTaM OCBOCHUS
IPOBEPSIEMOTO OCHOBHOM 00pa30BaTeIbHOM MPOTPaMMBI CPETHETO OOLIETO
TpeOOBaHMS oOpazoBaHus
1 Brnanenne metonamMu n0Ka3aTesbCTB, alrOpUTMaMU PEIICHUS 3a/1ay;

ymeHue (HOpMYIUpOBaTh M ONEPUPOBATH MOHATUSMU: OIpEneeHuE,
aKcuoma, TeopemMa, CIIEJCTBUE, CBOWCTBO, MPU3HAK, JI0KA3aTEIbCTBO,
paBHOCWUJIIbHBIE  (OPMYIMPOBKH;  TPUMEHATH WX,  YMCHHUE
dbopMmynupoBarh OOpaTHOE U IPOTHBOIMOJOXKHOE YTBEPXKJICHHE,
MPUBOIUTE TIPUMEPBl M KOHTPIPHMEPHI, HCIOIb30BaTh METOJ
MaTeMaTHYeCKON MHIYKITUW; TIPOBOIUTH TIOKA3aTeIbHBIC PACCYKICHUS
Opy  pEIIeHUH 33]a4, OLICHUBATh JIOTHYECKYI0 MPaBWIbHOCTD
pacCyXJCHUH; yMEHHE OIEPHPOBaTh TOHATHSIMHU: MHOXECTBO,
MOJIMHO>KECTBO, OTIepaIliy HaJl MHOKECTBAMH; YMEHUE HUCIIOIH30BaAThH
TEOPETUKO-MHOXKECTBEHHBIN —ammapar Juisi OINHUCAHHUS PEaTbHBIX
IIPOIIECCOB | SIBJICHUH W NP PEIICHUH 3a]ad, B TOM YHUCJIEC U3 JPYTUX
y4eOHBIX TPEAMETOB;, yMEHHE OINEpPUpPOBaTh TMOHATUIMH: Tpad,
CBSI3HBIN Tpad, 1epeBo, UK, Tpad HaA MIIOCKOCTH; YMEHHUE 3a1aBaTh U
OMHCHIBATH TPadbl pa3IMIHBIMU CIIOCOOAMH;

MCIIOJIb30BaTh rpadbl MPU PEIICHUN 3a/1a4
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YMeHue onepupoBaTh NOHITUSMU: HATYpPaJIbHOE YUCIIO, IEJ0E YUCIIO,
CTENEHb C LEJIbIM II0Ka3aTeleM, KOpPEHb HaTypalbHOW CTENeHH,
CTENEHb C PALMOHAIIBHBIM MOKA3aTENIEM, CTENEHb C ACHCTBUTEIbHBIM
nokasaresieMm, Jiorapudm duclia, CHHYC, KOCHHYC M TaHIEHC
MIPOU3BOJIBHOTO YHCJIA, OCTATOK MO MOIYNIO, PALIMOHAIBHOE YHCIIO,
UppALMOHAIBHOE  YHMCJIO, MHOXECTBA  HAaTypalbHbIX, LEJbIX,
palMOHANbHBIX, JEHCTBUTEIBHBIX YHCEN; YMEHHE HCIIOIb30BaTh
MPU3HAKY IEIMMOCTH, HAMMEHBIIUN OOLIUI 1eTUTENh U HAMMEHBIIIEE
oO11ee KpaTHOe, anropuT™ EBKinaa npu pelieHnu 3a1a4; 3HaKOMCTBO
C pa3IMYHbIMH NO3WLUMOHHBIMH CHUCTEMaMHU CUYHUCJIEHUS; YMEHHE
BBINOJHATH BHIYMCIICHUE 3HAUEHUI U TpeoOpa30BaHUs BbIPAKEHUI CO
CTENEHSIMU U JIorapupmMamu, IpeodpazoBaHus APOOHOPALMOHAIBHBIX
BBIPA)XEHUI1; yMEHUE ONEPUPOBATH MOHATUSMHU: MTOCIEA0BATEIBHOCTD,
apudmernyeckas  MpPOrpeccusi, TE€OMETpUYEcKass  Iporpeccus,
OECKOHEYHO yOBIBAIOIIAsi TE€OMETPUYECKasl MPOTrPEecCHs; YMEHHUE
3a/1aBaTh IOCJIEJOBATEIbHOCTH, B TOM YHCIE C ITOMOIIBIO
PEKYppPEHTHBIX  (OpMyJd; YMEHUE  ONEpUpOBaTh  MOHITUSIMMU:
KOMILUIEKCHOE YHCIIO, CONPSHKEHHbIE KOMIUIEKCHBIE YUCa, MOIYJAb U
apryMeHT KOMIUIEKCHOTO 4ucia, (popMa 3arnnucu KOMIUIEKCHBIX YUCE
(reoMeTpuueckasi, TPUTOHOMETpUYECKass U ajredpandeckas); yMeThb
MPOU3BOJIUTH apu(PMETUUECKUE ACHCTBUS C KOMILUIEKCHBIMU YMCIIAMU;
OPUBOJUTH  NPHUMEPHI  HMCIOJB30BAaHHUA  KOMIUIEKCHBIX  YHCEIL;
ONEPUPOBATH MOHATHAMU: MaTpuua 2 X 2 m 3 X 3, onpenenuTenb
MAaTPHILIbl, TEOMETPUUECKUI CMBICII ONPEAEITUTENS

YMeHue onepupoBaTh MOHITUAMU: PAllMOHATIbHbBIC, UPPALIMOHAJIEHBIE,
IIOKa3aTesbHbIE, CTEIICHHBIE, jorapupMUUeCcKue,
TPUTOHOMETPUYECKUE YPABHEHHUS M HEPABEHCTBA, WX CHUCTEMBI;
YMEHUE OIIEpUPOBATH IMOHATUAMHU: TOXKIAECTBO, TOXIECTBEHHOE
npeoOpa3oBaHue, YpaBHEHHE, HEPABEHCTBO, CHCTEMa YpaBHEHUU U
HEPABEHCTB, PABHOCWIBHOCTh YPABHEHHI, HEPABEHCTB U CHUCTEM,;
YMEHHUE peELIaTh YpPaBHEHHS, HEPABEHCTBA U CUCTEMBI C MOMOIIBIO
PA3JIMYHBIX IPUEMOB; PEIIATh YPABHEHUSI, HEPABEHCTBA U CUCTEMBI C
IMapaMeTPOM; MPUMEHATh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI IS
peIIeHNsT MaTeMaTHYeCKUX 3a/lad M 3a/lad M3 Pa3InYHbIX 00JacTei
HAyKHU Y PEAJbHOM KU3HU
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YMeHue omnepupoBaTh MOHATUSAMH: (YHKIUS, YETHOCTb (PYHKIIUH,
MEePUOJUIHOCTH (DYHKIIMH, OTPAHUICHHOCTh (DYHKIIMHA, MOHOTOHHOCTD
byHKIIMH, SKCTpemyM GYHKIIMWA, HaAWOOJbIIEe W HAaWMCHBIIEES
3HaYeHUS (QYHKIMM Ha TPOMEKYTKE, HENpephiBHAS (QyHKIHS,
acUMMITOTHl Tpaduka (QyHKIHH, TIEepBas W BTOpas MPOW3BOIHAS
(GYHKIIMHA, TEOMETPHUYSCKHA M (U3MYSCKUA CMBICT TPOU3BOTHOM,
nmepBoOOpa3Has, OMPEIACICHHBIA WHTErpaj; YMEHHE HaxOAWTh
acuMMTOTHl Tpaduka (YHKIUHA, YMEHHE BBIUYHCISATH IPOU3BOIHBIC
CYMMBI, IPOU3BEICHUS, YACTHOTO U KOMITO3UITMU (DYHKITHH, HAXOIHUTh
ypaBHEHHE KacaTelnbHOW K rpaduky (YHKIUH; YMEHHE HAXOIUTh
POU3BOJHBIE OJJEMEHTAPHBIX (YHKIMH; YMEHHE HCIIOJIb30BaTh
IPOU3BOJHYIO ISl UCCIIEIOBaHUS (DYHKIIUNA, HAXOAUTHh HAMOOJbBIIINE U
HAaWMCHBININE 3HAUYCHUS (PYHKITHI; CTPOUTH rpa)UKd MHOTOUJICHOB C
UCIOJIb30BAHMEM armapara MaTeMaTHYeCKOro aHaiu3a; MPUMEHAThH
MIPOU3BOIHYIO JIJISl HAXOXKICHHS HAUTYUIIIeTO PEIICHUS B TPUKIIATHBIX,
B TOM YHUCJE COIMAIbHO-IKOHOMHUYECKMX M (DU3MYECKHUX 3ajayax;
HAXOJIUTh IUIOMIAIM U OO0bEeMbl (QUTYpP C TOMOIIBI0 HHTErpaa;
MIPUBOIUTH TIPUMEPHI MAaTEMAaTHIECKOTO MOJACIUPOBAHUS C TTOMOIIBIO
muddepeHuanbHbIX ypaBHEHUN

YMeHue onepupoBarth NOHATUAMU: Tpaduk (QyHKIMHU, oOpaTHas
(GyHKIMsA, KOMIO3uLMs QYHKUIUH, TUHEHHAs QYyHKIUS, KBapaTuyHas
(GyHKIUsA,  pauuMoHadbHas  (QYHKIUS,  CTENEeHHass  (yHKUHS,
TPUTOHOMETpUYEeCKUe (YyHKIUHU, OOpaTHblE TPUTOHOMETPHUUECKHE
(yHKIMU, MOKa3aTelbHas W JorapupmMuyeckas (yHKUIUU; yMEHHE
CTpOUTH rpaduKu U3yuYeHHBIX (YHKIUH, BBITIOIHATH MPeoOpa3oBaHUs
rpadukoB QyHKIWN, HCTIOIB30BaTh IPapUKU I U3yUYESHUSI TPOILIECCOB
¥ 3aBUCHUMOCTEH, IPH PEIICHNH 3a7a4 U3 IPYTHX y4eOHBIX MPEIMETOB
M 3aJa4 U3 peajbHOM U3HU; BBIpAKaThb (POpMYIaMH 3aBUCHUMOCTH
MEX/Ty BeTHUNHAMU; UCTIOIB30BaTh CBOMCTBA U IpadUKu PYHKIIUIMA TSI
pellleHusT ypaBHEHUH, HEPaBeHCTB W 3ajJad C [apaMerpamuy;
n300pakaTb Ha KOOPAMHATHOM IIJIOCKOCTH MHOXECTBA PpELICHUI
ypaBHEHUH, HEPABEHCTB M X CHCTEM
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YMeHue pemiarh TEKCTOBBIE 3a7jaud Pa3HbIX TUIOB (B TOM 4HCIEe Ha
MPOLIEHTHI, JOJIU U YacTH, HA JIBIXKEHUE, paboTy, CTOMMOCTh TOBapOB
W YCIyT, HAJIOTH, 3a7a4yd W3 OOJacTH YIpPaBICHUS JIMYHBIMH H
ceMelHbIMU (PUHAHCaMU); COCTaBISATh BBIPAKECHUS, YpPaBHEHMS,
HEPABEHCTBA M MX CHUCTEMBbI 1O YCIOBHUIO 3aJayd, HCCIEI0BaTh
MOJTyYE€HHOE PEIlIEHUE U OLEHUBATh MPaBIONOI00HOCTh PE3yabTaTOB;
YMEHHUE MOJEIMPOBATh PEalIbHbIE CUTYallMd Ha SI3bIKE MAaTEMAaTUKH,
COCTaBIISITh BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI IO
YCIOBUIO  3aJlaud,  HCCIEAOBAaTh  IMOCTPOCHHBIE  MOJEIH  C
MCIIOJIb30BAHHUEM allrapara aareOpbl, MHTEPIPETUPOBATH MOTYUEHHBIN
pe3yabTar

YMeHue omnepupoBaTh MOHSATUAMH: CpeaHee apudMeTHYECKOE,
MeJlMaHa, HauooJblllee U HAUMEHbIIIEEe 3HAYCHUS, pa3Max, TUCTIEPCHs,
CTaHJapTHOE OTKJIOHEHHWE YHCJIOBOro Habopa; yMEHHE W3BJICKaTh,
WHTEPIPETUPOBaTh MH(MOPMAIIUIO, MPEACTABICHHYIO B TabMUIaX, Ha
auarpaMmax, rpaukax, OTpaKalollyl0 CBOMCTBA  PEaIbHBIX
MPOIIECCOB W SIBJICHUI; NPENCTaBIsATh HMH(POPMAIUIO C IMOMOIIBIO
TaOJIUIl U JAUarpaMM; HCCIEN0BaTh CTAaTUCTHUYECKUE JaHHBIE, B TOM
YyuCcjie C TMPUMEHEHHEM TpaPUUeCKUX METOIOB M DJIEKTPOHHBIX
CpelCTB; TrpaUYecKd HCCIEA0BaTh COBMECTHbIE HAOIIONEHUS C
IIOMOILBIO IUArpaMM PACCEUBAHUS U JINHEMHOU PErpeccuu

94



OenepanbHas pabouas nporpamma | Maremaruka. 10—11 xnaccel (6a30BbIi YpOBEHD)

YMeHue OonepupoBarb MOHATHUSMU: CIyYaWHBIA OIBIT U CIIYYalHOE
COOBITHE, BEPOSTHOCTH CIY9alHOTO COOBITHS; YMEHHE BBIYUCIISATH
BEPOSITHOCTh C HCIIOJIB30BAaHUEM TpaUIeCKUX METOMOB; IPUMEHSThH
(bOpMyIBI CIIOKEHUSI 1 YMHOXKEHUSI BEPOATHOCTEH, (HOpPMYITy TOJHOMN
BeposiTHOCTH, (opmyiny bepHymum, komOwHATOpHBIE (AKTBl U
(GOpMyIbl; OILEHMBATh BEPOSTHOCTU PEANBHBIX COOBITUN; yMEHHE
ONEPUPOBATHh NOHATHSMH: CIIy4alHAs BEJIMYWHA, PACHPEACICHUE
BEPOATHOCTEW,  MareMaTW4eCKOe  OXHWJAHWUE, JUCHEPCUS U
CTaHJApTHOE  OTKJIOHEHHME  CIIy4allHOW  BEJIMYWHBI,  (YHKIUU
pacrpeneneHuss M IUIOTHOCTH PAaBHOMEPHOTO, ITOKA3aTEIbHOTO H
HOPMAJIbHOTO pacCHpEAesICHU; YMEHHE MCIIOJIb30BaTh CBOWCTBA
U3YUYCHHBIX pACIpEIeICHUN U1 PELIEHUs 3a7a4; 3HAKOMCTBO C
MOHATUSIMU:  3aKOH  OOJBIIMX YHCEJ, METOAbl BBIOOPOYHBIX
VCCIIEIOBAHUN; YMEHUE MPUBOAUTH IPUMEPHI IIPOSBICHUS 3aKOHA
OOJIBIIMX YKCENl B MPUPOAHBIX M OOIIECTBEHHBIX SIBICHUAX; YMECHUE
ONIEpUPOBATHh  IOHATUAMMU: COYETAHUE, [EPECTAHOBKA, YMCIO
COYETAaHUM, YHUCIO TMepecTaHoBOK; OuHOoM HbioTOHa; ymeHue
MPUMEHATh KOMOMHATOpPHbIE (DAKThl U PACCYXACHUS [JIsl PElICHUS
3a/la4; OIIEHHWBATh BEPOSITHOCTH PEaJbHBIX COOBITUH; COCTABIAThH
BEPOATHOCTHYIO MOJIEJIb U UHTEPIIPETUPOBATH MTOTYUYCHHBIN PE3YJIBTAT

YMeHue onepupoBarh IMOHATUAMM: TOYKA, MpsiMas, IUIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, Jyd, BEJIWYMHA YIVIA, IUIOCKMM Yroi,
NBYTPAHHBIA YTOJI, TPEXTPAHHBIM YIOJI, CKPEIIMBAIOIINECS NPSIMBIE,
[1apaJuIeIbBHOCTD U NEPIIEHAUKYIAPHOCTD IIPSAMBIX U IIJIOCKOCTEH, YTl
MEKy MPSMBIMH, YTOJl MEXKAY MPAMOUN U IJIOCKOCTBIO, YTOJI MEXKIY
IJIOCKOCTSIMM, PAcCTOSSHUE OT TOYKHA 10 IUIOCKOCTH, PacCTOSTHUE
MEXIy IpPSAMBIMH, pACCTOSHHUE MEXKAY IUIOCKOCTAIMH; yMEHUE
MCIIOJIb30BaTh MPHU PEIIECHUU 3aJlad HU3y4YeHHbIE (DAKTBI U TEOPEMBI
IUTAaHUMETPHUH; YMEHHE OLIEHUBATh pa3Mepbl 0OBEKTOB OKPYKaOIIETO
MUpa; CTPOUTh MaTEMAaTUYECKUE MOJEIH C IIOMOIIBIO FTEOMETPUYECKUX
NOHSATHN U BEJIMYMH, PELIATh CBSI3aHHBIE C HUMU NPAKTUYECKUE 3aa4n

10

YMeHue oneprupoBarh MOHATUSIMHU: IJI0MIAb GUTYPBI, 00beM (UTYPHI,
MHOT'OI'PaHHUK, NIPaBUJIbHBIN MHOTOTPaHHUK, CEUCHHE
MHOTOTpaHHUKA, Ky0, napajieiaenune, npusma, nupamuia, purypa u
MOBEPXHOCTh BpAILEHUs, IWIMHApP, KOHYC, Iap, cdepa, rmiomanb
chepsl, TII0IIAb
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MOBEPXHOCTU MUPAMUJIBI, IPU3MBI, KOHYCa, HUIUHAPA, 00beM Kyoa,
MPSAMOYTOJIBHOTO NapaJiieenunena, TupaMuabl, IPU3Mbl, TUIHHIPA,
KOHYCa, IIapa, pa3BepTKa MOBEPXHOCTH, CEUEHUS KOHYyCa U LWIMH/PA,
napajjielibHble OCH WJIM OCHOBAaHMIO, CEUEHHME Iapa, IJIOCKOCTD,
Kacaromasicss ceppl, MUIMHAPA, KOHYCa; YMEHHE CTPOUTH CEUCHUE
MHOTOTPaHHUKA,  M300pakaTb  MHOTOTPAHHHUKH, QUTYpPBl |
MMOBEPXHOCTU BpAIICHMS, WX CEYEHHUs, B TOM YHCIE C IMOMOIIBIO
AIIEKTPOHHBIX CPEACTB; YMEHUE IPUMEHATH CBOMCTBA T€OMETPUYECKUX
buryp, camocTosATeIbHO (POPMYIHPOBATH ONPEACICHUS H3y4aeMbIX
¢buryp, BBIIBUTATh THUIOTE3bI O CBOMCTBAX ©  MPHU3HAKAX
reoOMETPUYECKUX (PUTyp, 0OOCHOBBIBATh WM OIPOBEPraTh UX; YMEHHUE
IPOBOAUTH KiIacCUpUKaUIO (GUTYp MO pa3Iu4yHbIM IPU3HAKaM,
BBINIOJIHATH HEOOXOANMBIE TOTIOJTHUTENBHBIE TOCTPOCHHUS

11

YMeHue omepupoBaTh MOHATHUAMH: JBIDKEHHE B TPOCTPAHCTBE,
napaJiieIbHbINA MEPEHOC, CAMMETPHS Ha TNIOCKOCTH U B POCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHUE MOA00MUS, MONOOHBIE (UTYPBI;, YMEHHE
pacrno3HaBaTh paBHbIE U MOJOOHBIE (DUTYPHI, B TOM YHUCJE B MPUPO/IE,
HCKYCCTBE, apXUTEKTYpE; UCIOIH30BATh TECOMETPHUUECKIE OTHOIICHUS
IpHU PELICHUH 3a/lad; HaXOAUTh T€OMETPUUYECKUE BETWYUHBI (IUIMHA,
yrojl, TIONaab, 00bEM) MpPU PEIICHUH 3aJad U3 JAPYTUX YIEOHBIX
NpeaIMETOB W W3  pEalTbHOM  KU3HW; YMEHHE  BBIYHCISATH
reOMETPUYECKUE BETMYMHBI (JIUHA, YTOoJl, TUIOIIA/lb, 00bEeM, IJIOMIA
MOBEPXHOCTH), UCIONb3ysd W3Y4YCHHbIC (OPMYIIBI U METONbI, B TOM
qyclie: IUIOMAAh TOBEPXHOCTH MHPAMUABI, MPHU3MBI, KOHYCa,
MWIMHApA, IUIomaab cdepsl; 00beM Kyba, MPSIMOYTOJIBLHOTO
napajuieNienunena, MUpaMubl, TPU3MbI, HUJIUHApA, KOHYCa, IIapa;
yMEHHE HaXOJUTh OTHOIIEHUE 00BEMOB MOAOOHBIX (pUTyp

12

YMeHue omnepupoBarb  NOHATHAMHU: IPSIMOYIOJbHas  CHUCTEMa
KOOpPJMHAT, BEKTOP, KOOPAWHATHI TOUKH, KOOPAUHATHI BEKTOPA, CYyMMa
BEKTOPOB, IIPOU3BEICHUE BEKTOPA HA YUCIIO, PA3JIOKEHUE BEKTOpA 110
0a3ucy, CKaJsipHOE MPOU3BEICHHE, BEKTOPHOE MPOU3BEACHUE, YIOJ
MEXIy  BEKTOpaMHU; YMEHHE  HCIOJb30BATH  BEKTOPHBIA U
KOOPAMHATHBIA METOJ IS PELICHUS T€OMETPUYECKHUX 3a1ad U 3a1a4
JIpYTUX y4eOHBIX MIPEIMETOB
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13

YMeHue BbIOMpaTh TOAXOAAIIMN METOA JJsl pEIICHUs 3a/auu;
IIOHMMAHUE 3HAYMMOCTH MATEMATUKH B HU3YYEHUU NPUPOAHBIX H
OOLIECTBEHHBIX MPOLIECCOB U SBJICHUH; YMEHHUE pAaclO3HaBaTh
IIPOSIBJIEHUE 3aKOHOB MAaT€MaTUKH B MCKYCCTBE, YMEHHUE IPUBOIUTH
IIPUMEPBl MATEMaTU4YECKUX OTKPBITUM POCCUHMCKOM W MHUPOBOM
MaTeMaTH4eCKON HayKH

HepequL AJIEMEHTOB COACPKAHUA, IPOBEPAECMBIX HA EI'D mo maremaTuke

Kon [IpoBepsieMblii 2JIEMEHT CONEPIKAHUS
1 Yucna v BBIYUCIEHUSA
1.1 HarypanbpHbie u niensie yncna. [IpusHaky 1eIMMOoCTH LENbIX YHCE
1.2 Pannonanpupie uncna. OOBIKHOBEHHBIE M JIECATUYHBIC TPOOH, MPOIICHTHI,
OECKOHEUYHBIE IEPUOJUYECKHE TPOOU
1.3 Apudmernueckuit KOpPEHb HaTypaJIbHOU CTEIICHU. JlevicTBus
C apu(PMETUIECKUMU KOPHIMHU HATypaJIbHON CTEIIEHU
1.4 Crenenp ¢ nenbiM nokazareneM. CTeneHb C pallMOHANIBHBIM MOKA3aTENIEM.
CBoiicTBa CTENEHH
1.5 CuHyC, KOCUHYC U TaHT€HC YUCJIOBOTO aprymMeHTa. ApKCHUHYC, apKKOCHUHYC,
ApPKTAHT€HC YMCIIOBOTO apryMEHTa
1.6 Jlorapudwm uncna. JlecaTuuHbie U HaTypadbHbIC JTOTaprU(MbI
1.7 JelicTButenpHbIe ynciia. ApudMeTudecKkue oneparuu ¢ 1eiCTBUTEIbHBIMU
yucnamu. [TpubnvkeHHbIe BEIYMCIICHUS, PaBUia OKPYTJICHUS, IPUKUIKA U
OLICHKA PE3yJIbTaTa BHIYNCICHUN
1.8 | [IpeoGpasoanue BeIparkeHHii
1.9 KomnekcHbie uncna
2 YpaBHEHUS U HEPABEHCTBA
2.1 [enbie 1 qpoOHO-paIMOHATBHBIC YPaBHEHUS
2.2 HNppanmronanbHble YpaBHEHUS
2.3

TpuroHoMeTpuiecKkrue ypaBHEHHUS
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2.4 TlokasarempHbie i JlorapudMIdecKre ypaBHCHHs

2.5 [enbie u qpoOHO-palMOHaTbHbIE HEPABEHCTBRA

2.6 WpparmonansHble HEPAaBEHCTBA

2.7 [Toxa3zatensubie u Jlorapupmudeckne HepaBeHCTBA

2.8 | TpHroHOMETpHYECKIE HEPABCHCTBA

2.9 CucTteMbl 1 COBOKYIMHOCTH ypPaBHEHUH U HEPABEHCTB

2.10 | VpaBHeHus1, HepaBEHCTBA M CHCTEMBI C TAPAMETPAMH

2.11 | Marpuma crcremsl TMHEHHBIX ypaBHEHHH. OIpPeIeIUTeIb MATPHUIIBI

3 ®yHKIMYU U TpaduKu

3.1 Oyukuus, cnocodbl 3agaHus (yskiuu. ['paduxk dyHkuuu. Bzaumbo
oOparHble (yHkiuu. YerHole u HeueTHble (QyHKuuu. Ilepuonunueckue
byHKIIMH

3.2 OO6nacTph onpeneneHus 1 MHOXKECTBO 3Ha4eHU QyHkiuu. Hymu QyHkimm.
[TpomexxyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (DYHKITHH.
Makcumymbl W MUHUMYMBI (yHKIud. HaumbOomnbiliee U HauMeHbIee
3Ha4YeHHe (QYHKIIMH Ha TPOMEXKYTKE

3.3 CreneHHas (yHKIUS ¢ HaTypaJbHBIM U IEJIbIM MOKa3aTesneM. Ee cBoiicTBa u
rpaduk. CBoiicTBa U rpauK KOPHS N-0il CTENEHH

3.4 Tpuronomerpuueckue GyHKIIMU, UX CBOWCTBA U TpaduKu

3.5 [TokazarenpHas u gorapupmuyeckas PyHKIHNH, UX CBOMCTBA U rpaduKu

3.6 Touku pazppiBa. AcuMmnToThl TpadukoB QyHkuil. CBoiicTBa (GYHKIUH,
HETNPEPBIBHBIX HA OTPE3Ke

3.7 ITocienoBaTeabHOCTH, CITIOCOOBI 3aIaHUs ITOCIIEI0BATEILHOCTEH

3.8 Apudmernueckast u reomeTpudeckas nporpeccuu. opmysa cIoKHBIX
MIPOIIEHTOB

4 Hauana maTremaruueckoro aHaiansa
4.1

[TpousBonnas @ynkuuu. [Ipon3BoaHbIE AIEMEHTAPHBIX (PYHKIIMIMA
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4.2 [IpumeHeHue Npou3BOIHON K MCCIETOBAHUIO (PYHKIIMI HA MOHOTOHHOCTh U
sKkcTpeMyMbl. HaxoxaeHue HaumOOJIbIIEr0 W HAWMEHBIIErO 3HAYCHUS
(GYHKIIMU Ha OTpE3Ke

4.3 [lepBooOpaznas. Murerpan

5 MHoecTBa U JIOTUKA
5.1 MHOXeCTBO, oniepaluy HaJ MHOKeCTBaMHt. /{lnarpammsl Ditnepa — BeHHa
5.2 Jloruka

6 BepoaTrHOoCTh M cTaTuCTHKA

6.1 OnwucarenbHasi CTaTUCTHKA

6.2 BeposaTtHOCTB

6.3 KomOunaropuka

7 ['eomeTpus

7.1 @urypsl Ha IJIOCKOCTH

7.2 IIpsiMbI€ U IIIOCKOCTH B IIPOCTPAHCTBE

73 MHororpanHuKu

7.4 Temawm ITIOBEPXHOCTH BPALCHHUS

7.5

KoopauHatel 1 BEKTOPBI
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Ilpunoscenue 1
TEMATHUYECKOE IIJNTAHUPOBAHUE
Auareopa 10 KIIACC

DJIeKTPOHHbIE (undposbie)

KosnuecTBO 4acoB oOpa3oBare/ibHbIE pecypchl
No HaunumenoBanue

n/n pa3aesioB U TeM MPOrpaMMbl
KoHnTpoJsbHbIe IpakTuyeckue

B
cero padoTsI padoThbI

MHOXeCTBa pPAlMOHAIBHBIX H
JNIEWCTBUTEIILHBIX YHCEl. Bubnuoreka LHOK
PanmoHasnbHbIC ypaBHEHHS |
HEPaBEHCTBA

Oynkuuu u rpapuku. CreneHpb bubnuoteka I[HOK
C LIEJIBIM TI0Ka3aTeseM

Apudmernueckuil KopeHb n—

3 oif crenenu. MppanuonanbHbie 18 1 bubmorexa HOK

YpaBHEHUS U HEPABEHCTBA

Dopmyisl TPUTOHOMETPHH.
4 Tpuronomerpuyeckue 22 1
YPaBHEHHUS

bubnanoreka [HOK

IlocnenoBarenpbHOCTH i bubnunoreka [HOK
POTrpeccuu

[ToBTOpeHue, 0000111EHNE, bubnnoreka HOK
CUCTEeMAaTH3aIns 3HaHUH

OBIIEE KOJIMYECTBO YACOB

I10 ITPOT'PAMME 68 4 0

IHOYPOYHOE IIVTAHUPOBAHUE
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Ne
n/n

Tema ypoka

Koan4yecTBo yacoB

Be
ero

KonTtpoab
HbIe padoThI

A

ara
U3y4eH
usi

IIpakTuye
cKHue padoTbl

JJIeKTPOHHbIE
uudgpoBbie
oOpa3oBareJibHbIE

pecypchl

MHOKeCTBO,
onepanuu HaJ
MHO>KECTBaMHU.
JnarpamMmebl
Ditnepa—Benna

bubGnuoreka
LHOK

PanmonaiabHbIe
Yyuca.
OOBIKHOBEHHEIE u
JNCCATHUYHBIC  JIpoOH,
MIPOLIEHTHI,
OCCKOHEUHBIC
MEePUOANYECKHE TPOOH

ApudpmeTnuecku
e orepanuu c
panroHaIbHBIMU
qHCIaMu,
npeoOpa3oBaHus
YHCIIOBBIX BBIPAKCHUH

IIpumeneHne
npobeil U TPOLEHTOB
s pelieHus
MPUKJIAJHBIX 3a/lad U3
pa3IMYHBIX OTpaciei

bubnmoreka
IHOK

bubnmoreka
HOK

Bbubnuoreka
LHOK
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3HAaHUM W peasbHOHN
KU3HU

[IpumeHenue
apo0eil W TMpOLEHTOB
s pelieHus
IPUKJIAJHBIX 3a/a4 U3
pa3IM4YHBIX OTpaciei
3HAaHUM U peasbHON
KU3ZHU

Bbubnuoreka
LHOK

JleiicTBUTENIbHBI
e qucoa.
PanmonansHbIe u
HppaIMOHAJIbHBIC
qucia

bubGnuoreka
LHOK

10

Apudmerndecku
e oreparu c
NeHCTBUTENbHBIMU
qrcIaMu

[Ipubmmxénnpie
BBIYMCIICHHS, TPaBUIIA
OKpYIIIEHUS, IPUKUIKA
U OLIEHKa pe3yJbrara
BBIYHCIICHUI

ToxnectBa Hu
TOXKJIECTBEHHBIC
npeoOpa3oBaHus

YpaBHeHuE,
KOPEHb YPaBHEHUs

bubnmoreka
HOK

bubnmoreka
HOK

bubnmoreka
LHOK

bubnuoreka
LHOK
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bubnuotexa
1 HepageHncrso, HOK
pellIeHre HEPaBEHCTBA
bubnuoreka
12 MeTton IHOK
HMHTEPBAJIOB
Pemenne wnenbix
u TpoBHo- bubnuoreka
13 palMOHaTBHBIX HOK
ypaBHEHUH u
HEPaBEHCTB
KonTponpHas
pabora mo  Teme
"MHoxecTBa bubnuoreka
14 palfl/IOHaJ'II)HBIX u HOK
JNeHCTBUTENbHBIX
yucen. PannoHanpHbIE
YpaBHEHHUS "
HEpaBEHCTB"
OyHKIHS, bubmnoreka
15 CIIOCOOBI 3a7aHus LIOK
¢byukuuu.  B3aumuo eeabf
oOparHble pyHKIUN
16 I'padux bubnuoreka
byHKIMH. Ob6nactb HOK
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onpeeneHus u
MHOXKECTBO 3HAYEHHI
byHKINH. Hynu
GbyHKIINH.
[IpomexyTku
3HAKOMIOCTOSTHCTBA
bubmmoreka
17 YétHble u LIOK
Heu€THbIe QYHKIUU
CreneHb c
LIEJIBIM  TIOKa3aTeyieM. bubnuorexa
18 CrannmaptHas  ¢dopma LIOK
3alucu
JEACTBUTEIBHOTO
qyucia
Hcnonb3zoBanue
noaxonsauet  popmbl
3anucu bubnuorexa
19 JNEUCTBUTEIILHBIX LIOK
yucen s PElIeHHs
MPaKTUYECKUX 3a7a4d 1
MIPEICTABICHUS
JTAHHBIX
Crenennas
byHKIIS o bubnuoreka
20 HATypAJIbHBIM U LEIBIM HOK
MOKa3aTesIeM. Eé
CBOICTBa U rpauK
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21

Apudmernaecku
1 KOpEHb HaTypaJIbHOMN
CTETeHU

Bbubnuoreka
LHOK
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22

23

Apudmernuecku
11 KOPEHb HaTypalabHOU
CTEIIEHU

CaoiicTBa
apu(METHYECKOTO
KOpPHS  HarypajabHOHU
CTETIeHU

bubnuoreka
LHOK

bubGnuoreka
LHOK

24

CpoiicTBa
aprupMETHIECKOTO
KOpHS ~ HaTypaJlbHOM
CTEIECHU

bubGnuoreka
LHOK

25

26

CaoiicTBa
apu(pMETHYECKOTO
KOpHS ~ HaTypajJbHOMN
CTENEeH!

JeicTrus c
apupMeTHIYECKUMU
KOPHSMU n—ou
CTENIEHU

bubnmoreka
HOK

bubnmoreka
HOK

27

JeicTBus c
apudMeTHIECKUMHU
KOPHSMU n—ou
CTETIEHU

Bbubnuoreka
HOK
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28

29

JeicTrus v
apudmeTnuecKuMu
KOPHSAMU n—-ou
CTETeHU

JeicTrus v
apudmeTnuecKuMu
KOPHSAMU n—-ou
CTEIIEHU

bubnuoreka
LHOK

bubnuoreka
LHOK

30

31

32

JleicTBus c
apumeTnyecKuMu
KOPHSIMH n—ou
CTETIeHU

Pemenue
UPPpaLMOHAIIBHBIX
ypaBHEHUH u
HEPABEHCTB

Pemienue
HWppalMOHABHBIX
YpaBHEHUU u
HEpPABEHCTB

bubGnuoreka
LHOK

bubnmoreka
LHOK

bubGnuoreka
HOK

33

Pemienue
HWppalMOHABHBIX
YpaBHEHUU u
HEpPABEHCTB

BbubGnuoreka
HOK

34

Pewenue
HUPPALMOHAIIBHBIX
ypaBHEHUH 51
HEPABEHCTB

bubnmoreka
LHOK

®denepanpHas padovas nmporpamma | Maremaruka. 10—11 kmaccsl (6a30BbIi YPOBEHB )

106



®denepanpHas padovas nmporpamma | Maremaruka. 10—11 kmaccsl (6a30BbIi YPOBEHB )

Pemenue bubauoreka
35 UppaIMOHATLHBIX LIOK
YpaBHEHUU u
HEPaBEHCTB
CpoiicTsa u bubaunoreka
N OK
36 rpaguk KOpHSA N-Oi s
CTEIICHH
CaoiicTsa " bubnuoreka
N OK
37 rpaguk KOpHSA N-Oi s
CTEIICHH
KonTtponbHas
pabora 1o  Teme
" . bubnnoreka
Apudmerndeckuii OK
38 KOpPEHb N—OW CTETCHHU. 1
Hppanmonanbusie
YpaBHCHHUS u
HepaBeHcTBa"
bubnuoreka
Cunyc, KOCHHYC OK
39 M TAHIeHC YHCIOBOIO I
aprymeHTa
bubmmoreka
Cunyc, KOCHHYC -
40 U TaHTE€HC YHCJIOBOTO I
apryMeHTa
41 ApkcuHyc, bubnuoreka
APKKOCHHYC u 0
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42

43

44

Apkcunyc,
apKKOCHHYC u
apKTaHI€HC YUCJIOBOTO
apryMeHra

Tpuronomerpuy
€CKasi  OKPYKHOCTb,
OIpeseNIeHUe
TPUTOHOMETPUYECKHUX
GyHKUIMH — YHCIOBOTO
apryMeHTa

Tpuronomerpud
€CKasi  OKPYKHOCTb,
OlIpeneIeHue
TPUTOHOMETPHUECKHUX
(GYHKIMM  YUCIIOBOTO
aprymeHTa

bubnuoreka
LHOK

bubnmoreka
LHOK

bubGnuoreka
LHOK

45

46

OCHOBHBIE
TPUTOHOMETPUUECKHUE

bopMyIbl

OCHOBHEBIE
TPUTOHOMETPHUECKHE

bopmybl

bubnmoreka
HOK

bubnmoreka
HOK

47

OCHOBHEBIE
TPUTOHOMETPHUECKHE

bopmybl

bubnuoreka
LHOK
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48

49

50

OCHOBHEBIE
TPUTOHOMETPHUCCKHE

bopmymbl

[Ipeobpa3oBanue
TPUTOHOMETPUYECKUX
BBIpAYKEHUM

[IpeoOpazoBanue
TPUTOHOMETPHUECKHIX
BBIpAYKEHUM

bubnuoreka
LHOK

bubnuoreka
LHOK

bubnmoreka
LHOK

51

52

[Ipeo6pa3oBanue
TPUTOHOMETPUYECKUX
BBIPa)KCHUI

[TpeoOpa3zoBanue
TPUTOHOMETPUUYECKHUX
BBIPAKECHUI

bubGnuoreka
LHOK

bubnmoreka
HOK

53

[Ipeo6paszoBanue
TPUTOHOMETPHUYECKUX
BBIPAKECHMI

bubGnuoreka
HOK

54

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUI

bubnmoreka
11
O
K

TIXNDIDT INTI.
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55

Pemenue
TPUTOHOMETPHUECKHUX
ypaBHEHUU

Bbubnuoreka
LHOK

56

57

58

Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUU

Pemenue
TPUTOHOMETPUYECKHUX
ypaBHEHUH

Pemenue
TPUTOHOMETPUYECKHUX
ypaBHEHUH

bubnuoreka
LHOK

bubnmoreka
LHOK

bubGnuoreka
LHOK

59

60

61

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUU

O000meane 1o
TeMaM "OcHOBHbBIE
TPUTOHOMETPHUECKHE
(bopMyInbI.
Tpuronomerpuueckue
ypaBHeHus"

KonTponsHas
pabora mo  Teme
"®opMmyibl
TPUTOHOMETPHUHU.

BbubGnuoreka
LHOK

bubnmoreka
HOK

Bbubnuoreka
LHOK
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62

Tpuronomerpuueckue
ypaBHeHus'"/Beepoccu
HCKas  IIPOBEPOYHAs
paborta

Hrorosas
KOHTpOJIbHasi pabora /
Bcepoccuiickas
IIpoBepOYHast padboTa
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bubnuoreka
LHOK

63

O06o06micHue,
CHUCTEMaTH3aIIMs
3HaHUI 328 Kypc
anreOpsl W Haval
MaTeMaTHIeCKOTO
ananmn3a 10 kiacca

bubGnuoreka
LHOK

64

65

Apudmerndecka
S W TeoMeTpudecKas
MIPOTPECCHUHU.
Hcnonb3oBanue
nporpeccuu TUTST
pelieHns  peadbHBIX
3alad  MPUKIATHOTO
Xapakrepa

beckoneuno
yOBIBaroIIas
reoMeTpudecKas
nporpeccusi.  Cymma
0OECKOHEUHO
yOBIBarOMICH

bubnmoreka
HOK

bubnmoreka
LHOK
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FEOMETPUYECKON
IIpOrpeccun

bubnuoreka

66 dopmyna LIOK

CJIOKHBIX ITPOLICHTOB

bubaunoreka
®dopmyna [TOK

CJIOKHBIX ITPOLICHTOB

67

O0001enue,
cucTeMaru3anus bubnuoreka
68 3HaHUI 328 Kypc HOK
anreOppl M Hayal
MareMaTu4ecKkoro

agaimmsa 10 xacca

OBIIEE KOJIMYECTBO

YACOB IIO ITPOI'PAMME 63 4 0
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Auaredpa 11 KIIACC
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Koau4decTBo 4yacoB

Ne HaumeHoBanue paszgesioB u DJIeKTPOHHbIE (uudposbie)
KonTpoiabHbie IIpakTHYeckue
n/m TeM NMPOrpaMMbl Bcero o0pa3oBareJibHbIe pecypchl
padoThI padoTbI
Crenenb ¢ paldoOHaIbHBIM
| nokazareiaeM.  IlokazarenbHas | bubmuoreka HOK
byHKIHS. [TokazarenbHble 12
YpaBHEHMsI U HEpaBEHCTBA
Jlorapudmuueckas
2 ¢ynkuus.  Jlorapudmudeckue 12 bubanorexa LHOK
yYpaBHEHHS U HEPABEHCTBA
Tpuronomerpuyeckue
3 byHkuuun U uX  TpaduUKH. 1 bubmmoreka LHOK
Tpuronomerpuyeckue 9
HEpaBeHCTBa
4 IIponsBoaHnas. 1 bubnuoreka [HOK
IIpuMeHeHne MpOU3BOIHON 24
5 WuTerpan u ero bubnuoreka [HOK
PUMEHEHUS 9
6 Cucremsl ypaBHEHUN 12 1 bubmmorexa HOK
7 HarypaneHble u  1einble bubnuoreka [HOK
qucia 6
[ToBTOpenue, o00600MIEHNE, 5 bubnuoreka [HOK
cUCTeMAaTH3aIus 3SHaHUH 18
BIIEE KOJIMYECTBO YACOB
OBl O CTBO CcO 102 6 0

I10 ITPOT'PAMME
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KosnvecTBo yacoB i | JJIeKTPOHHBI
Ne ara e uudgposBbie
Tema ypoka Be Kontpoa MpakTuy
n/n U3y4YeH oOpa3oBareJibHbIE
ero bHbIE Pa0OTHI ecKue padoTbl
us pecypcsl
bubanoreka
CreneHb
HOK
palMOHATbHBIM 1
nokasaresyiemM
bubnuorexa
. HOK
CaoiicTBa cTeneHu 1
bubnnoreka
[Ipeo6paszoBanue OK
BBIPQXECHHM, COAEpKAIIUX 1 s
palrioHaIbHbIEe CTETICHH
bubnuoreka
[TpeobGpazoBanue OK
BBIPAXKEHUM, COAEPKAIINX 1 s
paloHaIbHBIE CTETICHU
bubnuorexa
[IpeobpazoBanue OK
BBIPAXKCHHM, COAEpIKAIUX 1 &
palrrioHaIbHbIC CTETICHH
[TokazarenpHEBIC | bubauoreka
yYpaBHEHHUS U HEPABCHCTBA 0
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Tloka3arenbpHbIE
YpaBHEHUS U HEPABEHCTBA

Tloka3arenbpHbIE
YpaBHEHHUS U HEPABEHCTBA

Iloka3areabpHBIE
YpaBHEHUS U HEPaBEHCTBA

bubnuoreka
LHOK

bubnuoreka
LHOK

bubnmoreka
LHOK

10

11

Tloka3arenabpHbIE
YpaBHEHUS U HEPABEHCTBA

IToka3zarenpHas
¢byHkus, e€ cBoiicTBa U

rpadux

bubGnuoreka
LHOK

bubnmoreka
HOK

12

KonTponbHas pabota
no Tteme "Crenenp cC
panroHaIbHBIM
MIOKa3aTeJIeM.
[ToxazarenbHast  QyHKIUS.
[Toxa3zarenbHble ypaBHEHUS
Y HEpaBeHCTBa"

bubnmoreka
LHOK
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Jlorapudm uucna
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Bbubnuoreka
LHOK

14

15

16

Hecaruunblie u
HaTypaJibHbIE JIOTapu(pMbI

[IpeobpazoBanue
BBIPOKCHUH, COIEpIKAIIUX
JorapuMbl

[IpeobpazoBanue
BBIPOKCHUH, COIEpIKAIIUX
JorapuMbl

bubnuoreka
LHOK

bubnmoreka
LHOK

bubGnuoreka
LHOK

17

18

[Ipeo6paszoBanue
BBIPDAKEHHUM, COJEPIKAINX
aorapudmsl

ITpeoOpa3oBanue
BBIPDKEHUH, COIEpIKaIINX
Jorapupmbl

bubGnuoreka
HOK

bubnmoreka
HOK

19

20

Jlorapudmuueckue
YPaBHEHUS U HEPABEHCTBA

Jlorapugmuueckue
yYpaBHEHMS U HEpaBEHCTBA

Bbubnuoreka
HOK

bubnmoreka
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21

22

23

Jlorapugmuueckue
YpaBHEHUS U HEPABEHCTBA

Jlorapudmmueckue
yYpaBHEHHS U HEPABCHCTBA

Jlorapupmuueckas
bynkuus, e€ cBOHCTBA H 1

rpaduk

bubnuoreka
LHOK

Bbubnuoreka
LHOK

bubGnuoreka
LHOK

24

25

Jlorapudmmaeckas
¢byHkuus, e€ cBOMcTBA U 1

rpaduk

TpuronomeTpudecku
€ (QyHKIMH, UX CBOWCTBA U 1
rpaduxu

bubGnuoreka
HOK

bubnmoreka
HOK

26

Tpuronomerpuuecku
e (GYHKIHH, UX CBOHCTBA U 1
rpaduxu

bubGnuoreka
HOK

27

Tpuronomerpuueckn
€ (YHKIMH, UX CBOMCTBA U 1
rpaduxu

bubnmoreka
HOK
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28

TpuronomeTpuvecku
¢ (QYHKIMH, UX CBOWCTBA H
rpaduku
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Bbubnuoreka
LHOK

29

30

31

IIpumepsl
TPUTOHOMETPUUECKUX
HEPaBEHCTB

ITpumepsr
TPUTOHOMETPHUECKUX
HEpaBEHCTB

ITpumepsr
TPUTOHOMETPHUECKUX
HEpaBEHCTB

bubnuoreka
LHOK

bubnmoreka
LHOK

bubGnuoreka
LHOK

32

33

[Ipumepsr
TPUTOHOMETPUYECKUX
HEPaBEHCTB

KonrtponpsHas pabora
o TeMe
"Jlorapupmuueckas
byHKIMSL.
Jlorapupmuueckue
ypaBHEHUS u
HepaBeHCTBa. TpuroHomeTp
uuyeckue QYHKUMU M UX
rpa¢uku. Tpuronomerpuye
CKH€ HepaBeHcTBa"

bubGnuoreka
HOK

bubnmoreka
LHOK
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34

HenpepoiBHbIe
byHKIIUN
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Bbubnuoreka
LHOK

35

36

37

Meron  MHTEpBaIOB
JUIsl pELLICHUs] HEPABEHCTB

Merton HHTCPBAJIOB
1A pCHICHUA HCPABCHCTB

IIpousBonnas
byHKIMH

bubnuoreka
LHOK

bubnmoreka
LHOK

bubGnuoreka
LHOK

38

39

[IpousBonHas
byHKIIUN

I'eomerpuyeckuin  u
buznueckuii CMBICTT
IIPOU3BOIHOMN

bubGnuoreka
HOK

bubnmoreka
HOK

40

41

l'eomerpuueckuit  u
buznueckuit CMBICII
IIPOU3BOTHOM

[IpousBonusie
JJIEMEHTAPHBIX (QYHKIUN

Bbubnuoreka
HOK

bubnmoreka

119


https://m.edsoo.ru/c7550e5f
https://m.edsoo.ru/c7550e5f
https://m.edsoo.ru/c7550e5f
https://m.edsoo.ru/c7550e5f
https://m.edsoo.ru/c7550e5f

tps://m.edsoo.ru/
C

42

43

44

[IpousBonusie
AIIEMEHTAPHBIX QYHKIUH

IIpousBonnas
CYMMBI, IIPOU3BEICHNU,
Y4acTHOTO (YHKLUH

IIpousBonnHas
CYMMBI, MPOU3BEICHUS,
YaCTHOTO (YHKIIMIA

bubnuoreka
LHOK

bubnuoreka
LHOK

bubnmoreka
LHOK

45

46

[IpousBonHas
CYMMBl, MIPOU3BENICHUS,
YaCTHOTO (YHKIIMH

[IpumeHenue
MPOU3BOJIHOM K
UCCIIEJIOBAaHUIO  (DyHKIUI
Ha  MOHOTOHHOCTH u
DKCTPEMYMBI

bubGnuoreka
LHOK

bubGnuoreka
HOK

47

[IpumeHeHue
MPOU3BOJIHOM K
UCCIIEJIOBAaHUIO  (DYyHKIUI
Ha  MOHOTOHHOCTH u
3KCTPEMYMBI

Bbubnuoreka
HOK
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IIpumeHeHue
MIPOU3BOIHOM K Bubmiorexa
48 UCCIICIOBAHNIO  (DYHKIIHIA HOK
Ha MOHOTOHHOCTbH u
3KCTPEMYMBI
IIpumeHeHue
MIPOU3BOIHOM K Bubnrorexa
49 UCCIICIOBAHNI0  (PYHKIIHIA HOK
Ha MOHOTOHHOCTh i
KCTPEMYMBI
Haxoxnenue bubauoreka
50 HanOOJIbIIETO u LIOK
HaUMEHBIIIETO  3HAYCHUS
(GyHKIIMY Ha OTpE3Ke
Haxoxnenue bubauoreka
51 HanOOJIBIIIETO u LIOK
HAMMCHBIIIETO  3HAYCHHS
(bYHKIIUN Ha OTpe3Ke
Haxoxnenue bubauoreka
59 HanOOJIBIIErO it LIOK
HAUMEHBIIETO  3HAYCHHS
(GyHKIIMM Ha OTpe3Ke
Haxoxnenue bubaunoreka
53 HAnOOJIBIIErO u LIOK
HAUMEHBIIET0  3HAYCHMS
(byHKIIMM Ha OTpe3Ke
Haxoxnenue Bbubaunoreka
54
HanOOJIBIIETO u LHOK
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HAauMCHBIICTO 3HA4YCHUA
(GyHKIIUY Ha OTpE3Ke
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55

Haxoxnenue
HanOOJIBIIETO 51
HAaMMCHBILIET0  3HAYCHUS
(GyHKIIUY Ha OTpE3Ke

bubnuoreka
LHOK
adcbfd

56

[Ipumenenue
MIPOU3BOAHOMN TUISE
HAXOXKJCHHSI HAWIY4IlIero
pelieHuss B TIPUKIATHBIX
3a/1auax, Ui ONpeaeTeHus
CKOpPOCTH nporecca,
3a1laHHOTO (POPMYIION UITH

rpaduKoM

bubGnuoreka
LHOK

57

58

KonTponbHas pabota
no Tteme "[IpomsBogHasi.
IIpumeHeHune
IPOU3BOAHOMN"

[TepBooOpaznas.
Tabnuia nepBooOpazHbIX

bubnmoreka
HOK

bubnmoreka
HOK

59

60

[TepBooOpaznast.
Tabmuma nepBooOpa3HbIX

WHrerpai,
reOMETPUYECKUI u

bubGnuoreka
HOK

bubnmoreka
HOK
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busznueckuii CMBICIT
WHTErpasa
Wurerpan, bubnuotexa
61 TEOMETPUYECKUI u HOK
buznueckuii CMBICIT
WHTErpasa
Wurerpai, bubmmoreka
2 reOMETPUYECKUI u HOK
bu3nIecKui CMBICIT
WHTEerpaja
Brruucnenue K bubmorexa
63 uHTerpana 1o Gopmyse Ho
Herorona—Jlelioauia
Brrunciaenue bubmorexa
64 uHTerpasia mo dopMmyne HOK
Hrrorona—JleiiOHuia
Brruncienue bubmorexa
65 uHTeTpana 1o Gopmyse HOK
Hprorona—Jleitonuia
Brrancaenue bubmorexa
66 uHTerpasia 1o  dopmyse HOK
Hrrorona—JleiiOHuIa
bubauoreka
Cucrempl JTHHEWHBIX HOK
07 YpaBHEHUH
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68

CucreMnl JTHUHEWHBIX
ypaBHEHU M
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Bbubnuoreka
LHOK

69

70

71

Pemenue
OPUKIAIHBIX — 3a7a4  C
MIOMOIIIbIO CHUCTEMBbI
JIMHEWHBIX YpaBHEHUMN

Pemenue
OPUKIAIHBIX  3ajad  C
IIOMOIIIBIO CUCTEMBI
JIMHENUHBIX YpaBHEHUN

Cucremsl u
COBOKYITHOCTH LEJIBIX,
palMOHANbHBIX,
MppalOHAIIbHBIX,
ITOKa3aTeJIbHbIX,
JorapupMuUEcKUx
YpaBHEHUH U HEPABEHCTB

bubnuoreka
LHOK

bubnmoreka
LHOK

bubGnuoreka
LHOK

72

Cucremsl u
COBOKYITHOCTH LEJTBIX,
palMoOHaNbHBIX,
HMppalOHAIbHBIX,
ITOKa3aTeJIbHbIX,
JorapupMUUECcKuX
ypaBHEHUHN U HEPABEHCTB

bubGnuoreka
HOK

73

CucreMsl u
COBOKYITHOCTHU LENBIX,
palroHaIbHBIX,

bubnuoreka
LHOK
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MPpALMOHATIBHBIX,
IMOKa3aTCIbHBIX,
norapupMuIecKux
YpaBHEHU U HEPABEHCTB
Cucremnl 51
COBOKYITHOCTH LICJIBIX,
DALHOHAIBHBIX, bubnuoreka
74 WPpPALMOHATIBHBIX, LOK
IMOKa3aTeIbHBIX,
norapuMuIECKuX
YpaBHEHUH U HEPABEHCTB
Hcnonp3oBanue bubauoreka
75 rpadukoB  GyHKIHIA ) TS LIOK
peuieHuss ypaBHEHHH U
CHCTEM
Hcnons3oBanue bubauoreka
76 rpa¢pukoB (yHKIMH A7 LIOK
pelieHus ypaBHEHMM U
CHCTEM
[IpumeHeHue
YpaBHEHUH, CHUCTEM H
HEPaBEHCTB K PEIICHUIO bubmorexa
77 MaTeMaTUYeCKUX 3adad u HOK
3a1a4 u3 Pa3INYHBIX
oOnacTeii HayKH u
peaNbHON JKU3HU
73 Konrponpshas pabora | bubnuorexa
no teme "WHTerpan u ero HOK
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IIPUMEHEHUS. Cucremsl
ypaBHeHUI"
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79

80

HarypanbHbie u
LeNble YKcia B 33Ja4ax U3
pEAIbHOM KU3HU

HarypanbHubie u
HeNble YKcia B 33Ja4ax U3
peabHOM KU3HU

bubnuoreka
LHOK

Bbubnuoreka
LHOK

81

82

HarypanbpHbie u
LeNnble Yucia B 33Ja4ax U3
pEAIbHOM KU3HU

ITpuzHaku
JIETMMOCTH LEJBIX YNCEI

bubGnuoreka
LHOK

bubnmoreka
LHOK

83

IIpusnaku
JEIMMOCTH LIEJIbIX YUCEI

bubGnuoreka
HOK

84

85

[Ipu3naku
JEIAMOCTH LEJIbIX YUCEI

[ToBTOpeHue,
00001IeHHE,
CUCTEMaTH3alus 3HaHWM.
YpaBHeHUst

bubGnuoreka
HOK

bubnmoreka

~ O E
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86

87

[ToBTOpeHue,
000011IeHNE,
CHUCTEeMaTH3aIIMs
VYpaBHeHus

[ToBTrOpeHue,
0000111eHNE,
CHUCTEeMaTH3aIIMs
YpaBHeHUst

3HAHUU.

3HAHUU.
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bubnuoreka
LHOK

bubnuoreka
LHOK

88

89

90

IToBTOpEHHE,
0000111eHHE,
cUCTEeMaTU3aLMs
YpaBHEeHUs

IToBTOpEHHE,
0000111eHHE,
CUCTEMaTU3aLMs
YpaBHEHUs

[ToBTrOpeHue,
o0o01Ienue,
CHUCTEMaTH3aIIH
YpaBHeHUst

3HAHUMH.

3HAHUMH.

3HAHUU.

bubGnuoreka
LHOK

bubnmoreka
LHOK

bubGnuoreka
HOK

91

[ToBTrOpeHue,
o0o01Ienue,
CUCTEMAaTU3aLUs
HepagenctBa

3HAHUN.

bubGnuoreka
HOK

92

[ToBTOpEeHue,
000011IeHHE,
CcUCTEeMaTH3aLMs
HepasencrtBa

3HAHUH.

bubnmoreka
LHOK
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93

94

[ToBTOpeHue,
000011IeHNE,

cucTeMarus3anusa 3HaHUU.

HepaBencrtaa

[ToBTrOpeHue,
0000111eHNE,

cucTeMarus3anusad 3HaHUU.

Hepasencraa
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bubnuoreka
LHOK

bubnuoreka
LHOK

95

96

97

IToBTOpEHHE,
0000111eHHE,

CUCTCMAaTu3anusi 3HAHUM.

Cucremsl ypaBHeHUH

IToBTOpEHHE,
0000111eHHE,

CUCTCMAaTu3anusi 3HAHUM.

CucreMsl ypaBHeHU

[ToBTrOpeHue,
o0o01Ienue,

cUCTeMaTh3alusg 3HaHUU.

DyHKIMHU

bubGnuoreka
LHOK

bubnmoreka
LHOK

bubGnuoreka
HOK

98

[ToBTrOpeHue,
o0o01Ienue,

cCUCTEeMaTH3alsg  3HAHWM.

DyHKIMHU

bubGnuoreka
HOK

99

Hrorosas
KOHTpOJIbHAs paboTa

Bbubnuoreka
HOK
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Bubnnoreka
100 HTtorosas | LIOK
KOHTpOJIbHas paboTa
O0001enHue,
. Bbubnnoreka
CHCTeMaTH3aIus 3HAaHUU 3a OK
101 Kypc anreOpel W Haydaj 1 1
MaTeMaTHYEeCKOTO aHaIu3a
10-11 xmaccoB
O6o06meHue,
. bubauoreka
CHCTeMaTH3allus 3HaHUU 3a OK
102 Kypc anreOpsl H Hayanl 1 o
MaTEeMaTHYEeCKOTO aHaIu3a
10-11 xmaccoB
OBIIEE KOJIMYECTBO 102 6 0
YACOB I10 ITPOI'PAMME
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TEMATHYECKOE IINTAHUPOBAHUE
I'eomerpus 10 KJIACC
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KosmnuecTBo yacos DJIEKTPOHHbIE
HaumeHoBaHMe pa3ieioB M TeM (uudgposbie)
Ne n/m KoHTpoJbHbIE IpakTH4yeckue
NPOrpaMmbl Bcero o0pa3oBare/ibHbIE
padoTbI padoTbI
pecypcsl
b
1 BBenenue B CTepeOMETPHUIO 1
10 6
[IpsiMple W TJIOCKOCTH B b
2 npoctpancree.  llapannenbHOCTb 12 1 1
MPSAMBIX U IJIOCKOCTEN 6
b
3 [TepieHIUKYISIPHOCTD -
MPSAMBIX U IIJIOCKOCTEU 12 6
b
4 Vel MeXIy TUpSIMBIMH U 10 1 -
IJI0CKOCTSIMHU 6
b
5 MHororpaHHUKA 1 1
11 6
b
6 OO6BEMBI MHOTOTPaHHUKOB 1 "
0
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b
7 IToBrOpeHue: CeyeHus, 4
PACCTOSIHUS U YIJIbI
OBUIEE KOJIMYECTBO YACOB IIO 68

[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHUE
I'eomerpus 10 KJIACC

n/n

Ne
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Koaun4yecTBO 4acoB

Tema ypoka
ero

OcHoBHBIE
MOHSATHUS
CTEPCOMETPHUH: TOUKa,
npsiMasi,  IUIOCKOCTb,
POCTPAHCTBO.
[IpaBuiia
HU300paKCHHUS Ha
PHUCYHKaX:
M300paKeHUs
IUIOCKOCTEM,
napajuieIbHbIX
npsIMBIX  (OTPE3KOB),
CEepEeIMHBI OTPE3Ka

ITonsaTus:
repeceKarnmecs
IUIOCKOCTH,
repeceKarnmecs
npsMasi ¥ MIOCKOCTh

Be Kontpoab
Hble padoThI

[paxkTnye
cKHe padoThl

Jla
Ta
u3y4deH
us

DJIEKTPOHHbIE
nugposbie
o0pa3oBare/ibHbIE

pecypchl

bubnmoreka

HOK

bubGnuoreka

HOK

Tlousarus:
MepeceKaronmecs
IUIOCKOCTH,

bubnuoreka

HOK
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NEPCCCKAOIMNECCA
npsamad U 1mjioCKOCTb
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3HaKOMCTBO  C
MHOI'OIrpaHHHUKaMH,
n300pakeHue
MHOTI'OI'PaHHHUKOB Ha
pPHUCYHKaX, Ha
MMPOCKIHNOHHBIX
gepTrexax

bubnuoreka
LHOK

HauannHblie
CBEICHUSI O KyOe H
UpaMue, 10,4
Pa3BEPTKU U MOJEIH.
Ceuenust
MHOTOTPaHHUKOB

bubGnuoreka
LHOK

HauannHble
CBEJIeHUsI O Kybe H
nUpamMue, 1704
pPa3BEPTKU U MOJIETH.
CeueHns
MHOTOTPAaHHUKOB

Iloustue 00
aKCHOMAaTHYECKOM
MOCTPOEHUU
CTepEeOMETPHH:
aKCHOMBI
CTEpEeOMETPUH u
CIIEICTBUS U3 HUX

bubnmoreka
HOK

bubnmoreka
LHOK
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ITonsatue
aKCHOMaTH4ECKOM
MOCTPOCHUU
CTEPEOMETPHUH:
aKCHOMBI
CTEpEOMETPUHU
CIIEICTBUS 13 HUX

ITonsaTue
aKCHOMaTH4eCKOM
MOCTPOCHUU
CTEPEOMETPHUH:
aKCHOMBI
CTEpEOMETPUHU
CIICZICTBUS U3 HUX

00

00

bubnuoreka
LHOK

bubGnuoreka
LHOK

10

ITonsatue
aKCHOMaTH4eCKOM
MOCTPOCHUU
CTEPEOMETPHUH:
aKCHOMBI
CTEPEOMETPUHU
CIIEJICTBUS U3 HUX

00

bubGnuoreka
LHOK

11

Bzaumnuoe
PacCIONIOKEHUE
MPSIMBIX
MPOCTPAHCTBE:
nepeceKarnmect,
napa’suiesibHbIe
CKpEIIMBAOIINECS
MpSIMBIE

bubGnuoreka
LHOK
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[TapamnensHOCT
b MIPSIMBIX u
IIJIOCKOCTEH B
. bubnuoreka
MIPOCTPAHCTBE:
HOK
12 napa’suiesibHbIe
npsiMble B
MIPOCTPAHCTBE;
NapajuiebHOCTh TPEX
MPSIMBIX
[TapamnensHOCT
b IIPAMBIX 1 bubnuorexa
13 IJIOCKOCTEN B LIOK
MIPOCTPAHCTBE:
[TapamnenbsHOCTH
IIPSIMOM U INIOCKOCTH
bubnuorexa
Yoiel c
HOK
14 COHAaITPaBJICHHBIMU
CTOpOHaMU
bubnuorexa
Yron MEXKIY
HOK
15 PSIMBIMU B
MIPOCTPAHCTBE
bubnuoteka
VYron MEXIY
HOK
16 PSMBIMU B
MPOCTPAHCTBE
17 [TapannensHOCT bubnuorexa
b IUIOCKOCTCH: I
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napasuieIbHbIe
IVIOCKOCTH
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18

19

CaoiicTBa
napajieabHbIX
IUIOCKOCTEN

IIpocreitmme
POCTPAaHCTBEHHBIC
burypst Ha
IUIOCKOCTH: TETPadIp,
KyO, TmapaJuiesenues

bubnuoreka
LHOK

bubGnuoreka
LHOK

20

21

ITocTtpoenue
CEYCHMI

ITocTpoenue
CEYCHHUI

bubGnuoreka
LHOK

bubnmoreka
HOK

22

23

KontponbsHas
pabora mo  TeMme
"ITpsiMble M IIIOCKOCTH
B IIPOCTPAHCTBE.
ITapamiensHOCTD
IPSIMBIX U
IUIOCKOCTEH"

[lepnenpukymsp
HOCTb  IPSIMOM U
IJIOCKOCTH:

bubnmoreka
HOK

bubnuoreka
LHOK

136


https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255

24

NEePIEHIUKYISPHBIC
IIPsIMBIE B
IIPOCTPAHCTBE

[IpsimMble
napauieIIbHbIC u
NEPHEHAUKYISPHBIE K
IUIOCKOCTH

bubnuoreka
LHOK

25

26

[Ipsimble
napajuJieiabHble u
NEepPHEHANKYISIPHBIE K
IJIOCKOCTH

IIpuznak
NepPHEHIUKYAIPHOCTH
MPsIMOM M MJIOCKOCTH

bubnmoreka
LHOK

bubGnuoreka
LHOK

27

28

[Ipu3nak
NEePIEHIUKYIAPHOCTH
IPSIMOM M TUIOCKOCTH

Teopema 0
IPSAMOi
NEePIEHAUKYIIPHOU
IIJIOCKOCTH

bubGnuoreka
LHOK

bubGnuoreka
HOK

29

Teopema 0
IpSAMOi
NEePHEHAUKYIIPHON
IIJIOCKOCTH

bubGnuoreka
LHOK

30

Teopema 0
IpSAMOi

bubnuoreka
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NEPIEHAUKYIIPHOU
IUIOCKOCTH
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31

32

33

34

[Tepnienaukysnsp
u HAKJIOHHBIC:
paccTosiHUE OT TOYKHU
10 IUIOCKOCTH,
paccTosiHUE OT MPAMOMI
JI0 IIJIOCKOCTH

[Tepnienaukyssap
u HAKJIOHHBIE:
paccTosiHUE OT TOYKHU
10 IJIOCKOCTH,
paccTosiHUE OT NPAMOM
JI0 IIJIOCKOCTH

[Iepnenqukyisp
U HAaKJIOHHBIE:
paccTOsIHUE OT TOYKH
10 IIJIOCKOCTH,
pacCTOsIHUE OT MPSMOU
J10 TIOCKOCTHU

[Iepnenukymsp
U HAaKJIOHHBIE:
paccTosIHUE OT TOYKH
10 IIJIOCKOCTH,
paccTOsIHUE OT MPSMOM
JI0 TUIOCKOCTH

bubnuoreka
LHOK

bubnmoreka
LHOK
fadd

bubnmoreka
HOK

bubGnuoreka
LHOK

35

Vet B
MIPOCTPAHCTBE:  yroJl

Bbubnuoreka
LHOK

138


https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/66fefadd

MEXAy IOpsIMOM U
IJIOCKOCTBIO
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36

37

JIByrpaHHbIi
yIoJI, JIMHEWHBIA YIoJl

JIByTPAHHOTO yITla

JIByrpaHHbIit
yIoJl, JIMHEWHBIA Yrou

ABYI'PAHHOI'O yIJIa

bubnuoreka
LHOK

Bbubnuoreka
LHOK

38

[Tepnienaukyssap
HOCTb IUIOCKOCTCH:
MIPU3HAK
NepPHEHIUKYAIPHOCTH
JIBYX IIJIOCKOCTEN

bubGnuoreka
LHOK

39

40

41

[Tepnienaukyssap
HOCTb  IUIOCKOCTEH:
MPU3HAK
NEPIEHIUKYISIPHOCTH
JBYX IIJIOCKOCTEU

[Iepnenpukymsp
HOCTh  IUIOCKOCTEH:
MpU3HAK
NEePIEeHIUKYISIPHOCTH
JIBYX IIJIOCKOCTEN

Teopema o0 Tpéx
nepneHauKyIspax

bubnmoreka
HOK

bubnmoreka
HOK

bubnmoreka
HOK
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bubnmuoreka
42 Teopema o Tpéx 1IOK
HepHeHINKYIsIpax
bubnuotexa
13 Teopema o Tpéx 1LIOK
NEPIEHIUKYISIpax
KonTtponbHas
pabora 1mo Temam
"TleprieHAUKYIISIPHOCT bubnnoreka
44 b MIPSIMBIX u 1 LOK
wiockocTe" u "Yriel
MEXIy TPSIMBIMH H
IJIOCKOCTSIMU"
[TonsaTne
MHOTOTPAHHHUKA,
OCHOBHBIE  AJIEMEHTHI
MHOTOTPaHHHKA, bubnuoreka
45 BBIITYKJIbIE " HOK
HEBBIMYKJIbIE
MHOTOTPAHHUKH;
pa3BEpTKa
MHOTOTpaHHUKA
IIpusma: n-
YrojbHas NpU3Ma; bubnuoreka
46 rpaHU U OCHOBAHMS OK
OpU3MBI, TIpsMas |
HAKJIOHHas  IPU3MBI;
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OOKOBass MW  MOJIHAA
HOBerHOCTb HpI/ISMBI
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47

[Tapannenenune
I, IIPSAAMOYT OJIbHBIN
HapajuleIeIuIe] U ero
CBOMCTBA

bubnuoreka
LHOK

48

[Tupamuga: n-
yrojabHas NHUPAMHUIA,
TPaHU W OCHOBaHHE
MpaMuIbl, OOKOBast U
MOJIHAs TTOBEPXHOCTH
NUPaMUbI;
MpaBUIIbHAS u
yceuy€HHas nupamuia

bubGnuoreka
LHOK

49

IIpaBunbHBIE
MHOTOI'PaHHUKHU:
MOHSITUE IPABUIIBHOTO
MHOTOI'PaHHHUKA;
npaBUjIbHAs MpHU3Ma U
MpaBUJIbHAA
nMpamMua;
MpaBUJIbHAA
TPEYToJIbHas
nupamua u
IIPaBUJIbHBIN
TeTpasp; Kyo

bubnmoreka
LHOK

50

[IpencraBnenue
0 MIPaBUJIbHBIX
MHOTOTPaHHHKAX:

bubGnuoreka
LHOK
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51

Cummerpuss B
IPOCTPAHCTBE:!
CUMMETPHSA
OTHOCHUTEJIBHO TOYKH,
IpPsIMOM,  IIJIOCKOCTH.
ONEeMEHTBI CHMMETPUH
B nupamMuIax,
napaJuleenunesnax,
NPaBUIIBHBIX
MHOTOTPaHHUKaX

bubnuoreka
LHOK

52

Breruucnenue
3JICMEHTOB
MHOTOT'PaHHHUKOB:
péopa, JIMaroHau,

YIIIBI

bubGnuoreka
LHOK

becef

53

ITnomans
OOKOBOIl MOBEPXHOCTH
51 MIOJIHOU
MOBEPXHOCTU MPSIMOM
HPU3MBI, IUI0IIAAb
OCHOBaHMH, TeOpeMa o
OOKOBOIl MOBEPXHOCTH
IPSAMOM IPHU3MBI

bubGnuoreka
LHOK

54

[Tnomans
OOKOBOI1 MMOBEPXHOCTH
u IIOBEPXHOCTH
[IPaBUJILHON

bubnmoreka
LHOK
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https://m.edsoo.ru/6cdbecef

HI/IpaMI/IHLI, TeopeMa 0
IUIOIIA TN OOKOBOM
[IOBEPXHOCTH

YCEUEHHOU MUPAMUIBI

Bubnnoreka
KontposnbpHas OK
55 pabora mo  Teme s
"MHuororpanHHuKH"
bubauoreka
[TousiTne 00 LHOK
56 ..
00BEME
bubauoreka
57 O0béM [TOK
U PAMHU/TBI
bubauoreka
53 O0béM [TOK
NUpaMHUIbI fefd
bubauoreka
59 O0BéMm ITOK
MU PAMHU/TBI
bubnauoreka
60 O0BéM TIOK
MTAPaMUJIBI
. bubmmoreka
61 O06BEM PU3MBI I

®denepanpHas padovas nmporpamma | Maremaruka. 10—11 kmaccsl (6a30BbIi YPOBEHB )

143


https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79853608
https://m.edsoo.ru/79853608
https://m.edsoo.ru/79853608
https://m.edsoo.ru/79853608

®denepanpHas padovas nmporpamma | Maremaruka. 10—11 kmaccsl (6a30BbIi YPOBEHB )

ttps://m.edsoo.ru/
7

62

63

64

65

O06BEM TpU3MBI

O06BEM npU3MBI

KontponbHas
padora Mo  Teme
"O0BEMBI
MHOTOTPaHHHUKOB"

[ToBTOpEHUE,
000011IeH1E
CHUCTEMaTU3aLN
3HaHui. IlocTpoeHue
CEYCHMI B
MHOTOI'PaHHHKE

bubnuoreka
LHOK

Bbubnuoreka
LHOK

bubnmoreka
LHOK

bubGnuoreka
LHOK
bedad

66

[ToBTOpEHHE,
000011IeHNE
CHUCTEMaTU3ALN
3HaHUM. Beluucnenue
pPacCTOSIHMI:  MEXIy
JIBYMs TOYKaMH, OT
TOYKH JI0 NPSIMOH, OT
TOYKH JI0 IUIOCKOCTH,
MEXIY

bubGnuoreka
LHOK
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CKpCIIUBAOIINUMHUCA
MMPpAMBbIMHA
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67

68

Hrorosas
KOHTpOJIbHAs paboTa

[ToBTOpeHue,
o0o0mieHne
CcUCTEeMaTU3aLMs
3HaHUU. Bpruncnenue
YIJIOB: MEXIY
CKPELIMBAIOIINMUCS
PSIMBIMH, MEXIY
PAMOM u
IJIOCKOCTBIO,
JIBYTPaHHbIX  YIVIOB,
YIJIOB MEXIY
MJIOCKOCTSIMHU

OBILIEE KOJIMYECTBO

YACOB IIO ITPOI'PAMME

68

bubnuoreka
LHOK

bubnmoreka
LHOK
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KoJinuecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3iejioB u uuppoBbIe
Ne n/m P Konrpoabubie IIpakTnyeckue (uicpp )
TEM IMPOrpamMMbI Bcero oOpa3oBarejibHbIe
padoTbI padoTbI
pecypcbl
b
1 Tena Bparienus 12 1
0
b
2 OO6BEMEBI TeN 5 1 1
0
b
3 BekTopbl ¥ KOOpAUHATHI 10 ] -
B IPOCTPAHCTBE 6
[ToBTOpEHue, b
4 000011IeHNE, CHCTEMATU3aIUs 7 1 u
3HAHUU 0
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

[TPOTPAMME
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ITOYPOYHOE IINTAHUPOBAHUE
I'eomerpus 11 KJIACC
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KoauuecTBo yacoB DJIeKTPOHHbIE

Ne Hara nudposbie
Tema ypoka KoHTpoibHbIe IpakTHyeckue

n/n Bcero H3yYeHus! o0pa3oBareJibHbIe

padoTbI padoTbI
pecypchl

Cdepa u map: ueHrp, 5

| panuyc, IaMeTp; 1 "
TUIOIIAAb TTOBEPXHOCTH 6
cepsr .
Bzaumuoe
pacrionoxenue chepbl B

) u TUIOCKOCTH; 1 -
KacarebHas TNIOCKOCTh 6
K cdepe;, IUIOmIAab 1
cdepsl -
N3o0paxkenue coepsl, b

3 mapa Ha IUIOCKOCTH. 1 1
Ceuenus mapa 0
Hunusapuaeckast
MIOBEPXHOCTb,
oOpa3zyrolue b

4 LWIAHAPUYECKON 1 1
MTOBEPXHOCTH, 0Chb 6
[MJIHH IPHYECKOM I
MOBEPXHOCTH 1
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cCUcreMaru3anus
3HAHUH

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34
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ITOYPOYHOE IINTAHUPOBAHUE
BepositHocTh M cTarucTuka 11 KIIACC

Ne
n/n

Tema ypoka

[ToBTOpEHue,
00001IeHNE,
CUCTEMAaTHU3AIIHS
3HaHUM.
City4aifHbIe OTIBITHI
u BEPOSTHOCTH
CIIy4aHbIX
coObituii.  Cepun
HE3aBHCHUMBIX
UCIIBITAHUIN

[ToBTOpEHHE,
o0o01Ienue,
CHUCTEeMaTH3aIIHs
3HAHUM.
Cry4aifHbIe OTIBITHI
u BEPOSITHOCTH
CIIyYaHBIX
coOpiTuii.  Cepun
HE3aBUCHUMBIX
WCTIBITAHU I

[ToBTOpeHue,
o0o01Ienue,

Koauuyecrso yacoB Ha
Ta
Bce Konrtpoanb IpaxkTnyec
HU3y4YeHH
ro Hble padoThI KHe padoThl .
1
1
1

DJIEKTPOHHbBIE

nugpossie
oOpa3oBare/ibHbIE

pecypchl

bubnmoreka
IHOK

BbubGnuoreka
HOK

bubnuoreka
HOK
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CUCTEMAaTHU3AIIHS
3HaHUM.
City4aifHble OIBITHI
u BEPOSTHOCTH
CIIy4alHBIX
cooptuii.  Cepun
HE3aBHCHUMBIX
UCIIBITAaHUI

[ToBTOpEHUE,
00001IeHNE,
CHUCTEMaTH3aIIHs
3HAHUM.
City4aifHble OTIBITHI
u BEPOSITHOCTH
CIIy4aHbIX
coObituii.  Cepun
HE3aBUCHUMBIX
WCIIBITAHUI

[Ipumepsr
MIpUMEHEHUS
MaTeMaTH4eCKOro
OKUJIaHUS
(cTpaxoBaHue,
jorepest)
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bubnmoreka
LHOK

bubGnuoreka
HOK

Maremaruue
CKOe OKHJIaHUE
CYMMBI CIIy49ailHbIX
BEJINYNH

Bbubnuoreka
HOK
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Maremarude
CKOE OXKUJIAHUE
FEOMETPUYECKOTO U
OMHOMUAJIBHOT'O
pacrpeneneHui

Maremarude
CKOe OXKHUJAHHUE
TEOMETPUYECKOTO U
OMHOMMAJILHOTO
pacnpeneneHuit

Bbubnuoreka
LHOK

bubnmuoreka
LHOK
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10

HMucnepcus u
CTaHJapTHOE
OTKJIOHEHHE

Jucnepcust u
CTaHJIAPTHOE
OTKJIOHEHHE

bubGnuoreka
LHOK

bubnmoreka
LHOK

11

12

13

Hucnepcun
TEOMETPUUYECKOTO U
OMHOMHUAJILHOTO
pacrpeneneHus

[IpakTnuecka
S paborta c
UCTIOJTb30BaHHEM
AIIEKTPOHHBIX
Ta0IUI]

3akoH
OONBIINX  YHCEIL.

bubnmoreka
HOK

bubnmoreka
LHOK

bubnmoreka
HOK
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14

Bri6opounsiit
METOJ
UCCIIEI0BAaHUN

3aKkoH
OONBIINX  YHCEIH.
Bri6opounsiit
METO]I
HCCIICIOBaHUN
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bubnmuoreka
LHOK

15

IIpakTryecka
S pabora c
HCIOJIb30BaHHEM
AIIEKTPOHHBIX
TadJIHLI

bubGnuoreka
LHOK

16

Hrorosas
KOHTPOJIbHAs
pabora

bubGnuoreka
LHOK

17

[Ipumepsr
HENpPEPBIBHBIX
CITyYaHBIX
Benu4uH. OyHKIUA
IJIOTHOCTH
pacrpeneneHus.
PaBHOMEpHOE
pacmpeneneHue  H
€ro CBOMCTBA

bubGnuoreka
HOK

18

IIpumepsl
HEIPEPBIBHBIX
CIIy4alHBIX

bubnuoreka
LHOK
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19

20

BennurH. OyHKUIHS
IJIOTHOCTH
pacnpeneneHus.
PaBHomepHoOe
pacrpeneneHue |
€ro CBOMCTBa

3anaum,
MIPUBOISILINE K
HOPMaJIbHOMY
pacnpeesieHuIO.
DyHKIUA
IJIOTHOCTH Hu
CBOMCTBa
HOPMaJIbHOTO
pacnpeneneHus

[IpakTnuecka
s paborta c
UCTIOJTb30BaHUEM
ANIEKTPOHHBIX
Ta0IHIL
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bubGnuoreka
LHOK

bubGnuoreka
HOK

21

[ToBTOpeHue,
00001IeHne u
CHCTEMAaTH3aIns
3HAHUM.
OnucarenbpHas
CTaTUCTHKA

bubGnuoreka
HOK

22

[ToBTOpEeHue,
00001IeHe U
cHCTEMaTH3alus

bubnuoreka
LHOK
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23

3HAHUI.
OnucarenpHas
CTATUCTHUKA

[ToBTrOpeHue,
00001IeHE u
CHCTEeMaTHu3aIus
3HaHuii. ONBITEI C
PaBHOBO3MOXHBIM
U DJIEMEHTAPHBIMU
COOBITUSIMHA
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bubnuoreka
LHOK

24

IToBTOpEHHE,
000011IEHNE u
CHCTEMaTH3aIus
3Hanuii. ONBITEI C
PaBHOBO3MOKHBIM
U 3JCMCHTAPHBIMU
COOBITUSIMHA

bubGnuoreka
LHOK

25

[ToBTOpeHue,
00o01mieHne u
CHUCTEMaTH3aLIMs
3HaHUM.
Brruncnenue
BEPOSATHOCTEMN
COOBITHIA c
MpUMEHEHUEM
bopmyn u
rpaduueckux
METOJIOB
(koopaMHaTHAs

bubGnuoreka
HOK
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26

27

npsMasi,  JepeBo,
auarpaMmma
Diinepa)
[ToBTrOpeHue,
00o0mieHne u
cUCTeMaTu3anus
3HAHUM.
Brruucnenue
BEPOSITHOCTEMN
cOOBITUI c
IPUMCHECHUEM
dopmyn "
rpaduueckux
METOJIOB
(koopauHaTHas
npsimasi,  JIepeBo,
quarpamma
Diinepa)
[ToBTrOpeHue,
000011IeHNE u
CHCTEeMaTH3anus
3HAHUM.
Brruucnenue
BEPOSTHOCTEMN
COOBITHH c
MIPUMECHECHUEM
bopmyn u
rpadu4ecKux
METOJIOB
(koopuHaTHas
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bubGnuoreka
LHOK

bubnmoreka
HOK
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28

29

npsiMasi,  JepeBo,
JarpaMmma
Diinepa)
[ToBTrOpeHue,
00o0mieHne u
CHUCTEeMaTH3aLIMs
3HaHUM.
Beruncienue
BEPOSITHOCTEMN
cOOBITUI c
MIPUMEHEHUEM
dopmyn "
rpaduueckux
METOJIOB
(koopauHaTHas
npsimasi,  JIepeBo,
quarpamma
Diinepa)
[ToBTrOpeHue,
000011IeHNE u
CHUCTEMaTH3aIIH
3HAHUM.
Crny4aiinbie
BEJTUYNHBI u
pacrpeneneHus
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bubGnuoreka
LHOK

BbubGnuoreka
HOK

30

[ToBTrOpeHue,
000011IeHNE u
CHCTEMaTu3aIus
3HAHHH.

Bbubnuoreka
HOK
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Crny4aiinbie
BEJTMYUHBI u
pacrpeneneHus

IToBTOpEHuE,
00001meHne u
CHUCTEeMaTH3aIus bubnuoreka
31 3HAHUH. 1 LHOK
MareMarudeckoe
OXKHTaHUE
CIIy4aitHOM
BEJIMYUHBI

IToBTOpEHHE,
000011IEHNE u
cUCTEeMaTu3aIus bubanoreka
1 3HAHHM. 1 HOK
MaremMarudeckoe
OXKHTaHUE
CIIy4aitHOM
BEITMYUHBI

bubGnuoreka
HOK

Urorosas
33 KOHTPOJIbHAs 1 1
pabora

[ToBTOpEHue, bubnuoreka
14 000011IeHNE u | HOK
CHCTEeMaTH3aIus

3HAHUH

OBIIEE KOJIMYECTBO

YACOB I10 [TPOTPAMME 34 2 3
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