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OdenepanpHas pabodas mporpamMma Mo ydeOHomy mpeamery «MaremaTuka» (yriyOJEéHHBIN
ypoBeHb) (mpenmeTHas obnacte «MaremaTnka U MHPOPMATUKa») (Jajiee COOTBETCTBEHHO —
nporpamMMa 1o MaTeMaTHKe, MaTeMaTHKa) BKIIIOYACT MOSCHUTEIbHYIO 3alHCKY, COJEpKaHHUE
o0y4eHus, TUIaHUPYEeMbIe Pe3yJIbTaThl OCBOGHUS MPOTPaMMBbl TI0 MaTeMaTHKE, TEMaTHYECKOe
TUTAHUPOBAHHE.

[MosicHuTenpHas 3amucKa OTpakaeT OOINMe [EdM W 3a7add HU3YYCHHUs MaTeMaTHKH,
XapaKTEPUCTHKY MCHUXOJOIMYECKUX MPEANOCHUIOK K €€ M3YYCHUIO 00Y4YarOIIUMHKCs, MECTO B
CTPYKTYpe Y4eOHOro IJiaHa, a TaKKe MOAXOJbl K OTOOPY COJCp)KaHHs, K OIMpPEACICHUIO
IUIAaHUPYCMBIX PE3YJIBTATOB U K CTPYKTYPC TEMATUUCCKOT'O IIJIAHUPOBAHUA.

Conepxanue 00y4eHHUs] pacKpbIBACT COJCPIKATEIbHBIC JIMHUU, KOTOPBIC MPE/IIaratoTcs
ISl 00513aTENIHOTO U3YUCHHS B KOXKIOM KJlacCe Ha YPOBHE CPE/IHEro 00IIero oopa3oBaHusI.

[lnanupyemble pe3yabTaThl OCBOCHHS MPOTPaMMbl IO MaTEMaTHKE BKJIIOYAIOT
JMYHOCTHBIC, METANPEIMETHBIC PE3YJIbTAThI 32 BECh MEPUO] OOyUCHHS HAa YPOBHE CPEIHErO
0011ero 00pa3oBaHusl, a TAKXKE MPEJAMETHBIC TOCTHKCHHS OOYdYarolerocs 3a KaXKIblid roj
o0OydeHusl.

IHOACHUTEJIBHAA 3AIIUCKA

[IporpamMa mo mareMaTHKe YriIyOJIEHHOTO YpPOBHSA JUIsl OOYyYarolUXcs Ha YpOBHE
cpenHero obmiero oopazoBanus pazpadorana Ha ocHoBe @I'OC COO ¢ yuéToM COBpEMEHHBIX
MHUPOBBIX TpeOOBaHMH, MPEABABISEMbIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, M TpaauIUi
poccuiickoro oOpa3zoBaHus. Peanmzanus nporpamMmbl [0 MaTeMaTHKe oOOecreyrBaeT
OBJIAZICHUE KJIFOYEBBIMU KOMIIETEHIIUSAMH, COCTABIIAIOIIMMU OCHOBY JI CaMOpPa3BUTHS U
HENpPEpPBIBHOIO  00pa3oBaHUs,  LEJIOCTHOCTh  OOLIEKYJIbTYpPHOTO, JIMYHOCTHOTO U
[I03HABATEIBHOIO PA3BUTHS INYHOCTU O0yUYaIOIINXCA.

B mporpamme mo maremaruke ydTeHbl ujaed U nojoxkeHus «KoHuenuuu pasBUTHS
MaTemaTtuueckoro odpasoBanus B Poccuiickoit denepanun». B cooTBeTcTBUM ¢ Ha3BaHUEM
KOHLENIMM MaTreMaTH4eckoe o00pa3oBaHME JODKHO, B YAacTHOCTH, pellaTh 3ajady
o0ecrnieueHnss HEOOXOAMMOIO CTpaHe uucia oOydyaroluXcs, MaTeMaThdeckas IMOATOTOBKa
KOTOPBIX JIOCTaTOYHA JUIsl MPOJOJDKEHHs 00pa3oBaHUs MO Pa3IMYHBIM HAalpaBJICHUSM,
BKJIIOYasi MpENoJaBaHNe MaTeMaTHKH, MaTeMaTH4ecKue HccieqoBaHusi, paboty B cdepe
MH(POPMAIIMOHHBIX TEXHOJOTHUM M Jpyrux, a Takke obOecrneueHus ULl KaXJ10TO
00y4aroIerocsi BO3SMOXKHOCTU JOCTH)KEHHSI MaTeMaTH4YeCKOM MOATOTOBKH B COOTBETCTBUU C
HEOOXOJUMBIM €My YpoBHEM. MIMEHHO Ha pelleHHe ITHX 3ajjay HalleJieHa Mporpamma Io
MaTeMaTHKe YriyOlIEHHOTO YPOBHSL.

B »snoxy uudpoBoii TpaHchopManuu Bcex cdep dYeIoBeUYEeCKOH AeATeIbHOCTH
HEBO3MOXKHO CTaTh 0OPAa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 XOpolleil MaTeMaTu4ecKoi
MOATOTOBKU. DTO OOYCIIOBJIEHO TE€M, YTO B HAIlM JHU PAcTET YUCIO CHEHHabHOCTEH,
CBSI3aHHBIX C HEMOCPEACTBEHHBIM NPUMEHEHHEM MaTeMaTHKU: U B cdepe SKOHOMUKU, U B
Ou3Hece, U B TEXHOJOTHYECKUX 00JIACTAX, U JaKe B T'yMaHUTApHBIX cepax. Takum oOpazom,
Kpyr o0OydJaroIuxcsi, I KOTOPbIX MaTeMaTHKa CTaHOBUTCS 3HAYUMBIM IPEAMETOM,
¢dbyHnaMeHTOM 00pa30BaHMs, CYIIECTBEHHO pacuupsierca. B Hero BXOAST HE TOJBKO
oOyuaromuecs, MIAHAPYIOMINE 3aHUMAThLCS TBOPYECKOW M HCCIIENOBATEIbCKOW paboToOil B
o0JIacTH MaTeMaTHKH, UHPOPMATUKH, (PU3UKH, SKOHOMHUKU U B JAPYrHX 00JacTsiX, HO U Te,



KOMY MaTeMaThKa Hy)XHa JUIsI HCIOJNb30BaHUS B TNpodeccusix, HE CBSI3aHHBIX
HEIOCPEACTBEHHO C HEH.

[TpuxnanHas 3HaYUMMOCTh MAaTEMATUKH OOYCIIOBJIEHA TEM, UTO €€ IPEIMETOM SIBIISIFOTCS
(byHIaMeHTaIbHBIE CTPYKTYPbI HAIIIETO MUPA: IPOCTPAHCTBEHHBIC (POPMBI M KOJTMUYECTBEHHBIC
OTHOWICHMS, (PYHKIMOHAIbHBIE 3aBUCHMOCTH M KaTErOpUH HEONPENeNEHHOCTH, OT
IIPOCTEHMIINX, YCBAaUBAEMbIX B HEINOCPEJACTBEHHOM OINbITE, O JOCTaTOYHO CIJIOKHBIX,
HEOOXOAMMBIX JUIsI pa3BUTHS HAy4YHBIX W TEXHOJOTMYECKMX uaed. be3 KOHKpeTHbhIX
MaTeMaTUYeCKUX 3HAHUM 3aTPYyIHEHO TOHMMaHUE MPUHLUIIOB YCTPOMCTBA U UCIIOIb30BAHUS
COBPEMEHHOM TEXHHMKH, BOCHPHUITHE U HHTEpIpeTalus pa3HOOOpa3HON COLMAIbHOM,
SKOHOMMYECKOH,  monuThyecko  uHopmanmu,  MaiodddekTuBHa  MOBCEIHEBHAs
MpaKTU4ecKas JesATeNIbHOCTh. Bo MHoOrux cdepax mnpodeccHoHaNbHON AeATeIbHOCTH
TpeOYIOTCS. YyMEHHUS BBINIOJIHATH PAcu€Thl, COCTABISATH AITOPUTMBI, MPUMEHSITH (OPMYIIBI,
MPOBOAUTh T€OMETPUYECKHE M3MEpPEeHHs] U TIOCTPOEHHUS, 4YHTaTh, O0OO0paldaThIBAThH,
MHTEPIPETHPOBATH M MPEJCTABIATh WHPOPMALMIO B BHUJE TAOJUI, JHArpaMM U TPa(HKOB,
MOHUMATh BEPOATHOCTHBIN XapaKTep CIyYalHBIX COOBITHH.

OpnHOBpEMEHHO ¢ pacummpeHueM chep NPUMEHEHUS MaTeMaTHKH B COBPEMEHHOM
obmecTBe BCE Ooylee BaKHBIM CTAHOBHUTCS MAaTEMaTHYECKUH CTHIb  MBIIUICHHSA,
MPOSBIISAIOIIMICS B ONpEAENEHHBIX YMCTBEHHBIX HaBbIKax. B mporecce wu3ydeHHs
MaTeMaTUKU B apceHal MPUEMOB M METOJIOB MBIIIJICHUS YEJIOBEKAa €CTECTBEHHBIM 00pa3zoM
BKJIIOYAIOTCS WHIYKIHUSA W JIEAyKIus, 000OIIeHWe M KOHKpETH3alus, aHalu3 M CHHTE3,
Kkinaccudukanus M cucTemaruzauus, aOcTparupoBaHue M aHanorus.  OOBEKTHI
MaTEMaTUYECKUX YMO3AKJIIOUEHUH, NPAaBWJIA UX KOHCTPYHPOBAHMS PACKPBIBAIOT MEXAHU3M
JOTHUECKUX  IOCTPOEHHH,  CHOCOOCTBYIOT  BbIpaOOTKE  yMeHHs  (OpMyJIUpOBaTh,
O00OCHOBBIBAaTh U JIOKa3blBaTh CYXJEHHsS, TeM caMbIM (DOPMUPYIOT JIOTHUECKUH CTHIIb
MBbILUIEHUS. Benyas poiab NpUHAAISKUT MaTeMaTUKe B (POPMUPOBAHUU aJITOPUTMHUECKON
KOMITOHEHTBI MBILIUIEHHUS U BOCIIMTAaHUM YMEHUH JEMCTBOBATH IO 3aJaHHBIM aJITOPUTMaM,
COBEpIICHCTBOBAaTh M3BECTHBIE U KOHCTPYHMPOBAaTh HOBBIE. B mporecce pemeHus 3amay —
OCHOBBI JUIsl OpraHu3aluy y4eOHOH NeATeNbHOCTH Ha ypOKaX MaTeMaTHKU — pa3BUBAIOTCS
TBOpUYECKasl U MPUKIIATHAS] CTOPOHBI MBIIIIJICHUS.

OOyyenne MareMaTHKe AAa€T BO3MOXKHOCTh pa3BUBaTh Yy OOYYaIOLIUXCS TOYHYIO,
panMoHANBHYI0 W HWH(POPMATHBHYIO pe4Yb, YMEHHE OTOWMpaTh HauOoJIee TOAXOJISIINE
S3BIKOBBIE, CHMBOJIMYECKHE, TpapuuecKue CpelIcTBa s BBIPAKEHUS CYXKICHUM U
HarJIITHOTO UX MPECTABICHUS.

Heo6xoauMbIM KOMITOHEHTOM OOIIIeH KYIbTYphl B COBPEMEHHOM TOJIKOBAaHUH SIBIISIETCS
o0111ee 3HaKOMCTBO C METOJIaMU MO3HAHMS IEHCTBUTEIBLHOCTH, MPEJICTABICHHE O IPEIMETE U
METO/Ie MaTeMaTHKH, €ro OTIMYUAX OT METOJIOB €CTECTBEHHBIX M I'yMaHHTapHBIX HaykK, 00
0COOEHHOCTSIX TMPUMEHEHUS MaTeMaTHUKU JUIS PEIIeHUS HAay4yHbIX M MPUKIAJHBIX 3aj1ad.
Takum o6pa3zom, MaTeMaTHUeCKOe 0Opa30BaHUE BHOCUT CBOM BKJIaJ B (pOpMHUpOBaHUE OOIIEH
KYJbTYpPBI UETIOBEKA.

W3ydyeHne MaTeMaTUKU CIOCOOCTBYET JCTETUYECKOMY BOCIHUTAHUIO YEJOBEKa,
IMIOHUMAHUIO KpacoTbl M M3AIIECTBA MAaTEMaTUYECKUX PACCYKICHUN, BOCIPUSATHIO
reoMeTpUYecKrux GopM, YCBOCHHIO UI€U CUMMETPHUH.

[IpuopurerHpiMu 1eNsiMu oOydeHusi Mmatematuke B 10—11 kmaccax Ha yriryOJ€HHOM
YPOBHE IPOAOJKAIOT OCTABAThCSL:

¢opMHupoBaHHE IIGHTPAJIbHBIX MATEeMAaTHYECKUX TOHATHHA  (YMCIO, BEIMYMHA,
reoMeTpuueckas Qurypa, rnepeMeHHas, BEpOSTHOCTb, (DYHKIHS, MPOU3BOJHAsS, WHTErpai),



00ecTeYnBaOIIUX MPEEeMCTBEHHOCTh M NEPCHEKTUBHOCTh MaTeMaTHYECKOro 0oOpa3oBaHUs
00yJaroImuxcs; MoABeACHNE 00YJaIOLINXCsl Ha JJOCTYITHOM JJIsl HUX YPOBHE K OCO3HAHUIO
B3alMOCBSA3M MAaTEMaTUKU U OKPYKAIOLIEro MHUpa, MOHMMAHUI0O MAaTEMAaTUKH KakK 4YacTu
o01Ieil KyIbTyphl YeJIOBEYECTBA; PA3BUTHE WHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
oOydJaronuxcs,

[I03HABATEIbHOM aKTUBHOCTH, WCCIIEAOBATEIbCKUX YMEHHMHM, KPUTHYHOCTH MBILIUICHUS,
MHTEpeca K M3YyYEHHIO MaTeMaTHKH; (opMHpoBaHUE (YHKIMOHAJIBHOW MaTeMaTHYeCKOH
I'PaMOTHOCTH: YMEHUS

pacrno3HaBaTb MaTEMaTHYECKHE AacleKThl B PEAJbHbIX J>KU3HEHHBIX CHUTyalUsAX U IIpH
M3YYEHUH APYTruX y4eOHBIX IMPEIMETOB, NMPOSBICHHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
(bopMyIHpOBATH MX HA SA3BIKE MATEMATHKH M CO3/1aBaTh MAaTEMAaTHUYECKHE MOJICIH, IPUMEHSTh
OCBOCHHBIM MaTeMaTW4eCKHi ammapaT Ui pelleHHs NPaKTUKO-OPUEHTHPOBAHHBIX 3a/1ad,
UHTEPIPETUPOBATH U OLICHUBATH I1OJTY4EHHbIE PE3YJIbTATHI.

OCHOBHBIMU JIMHUSIMH cojepxaHus matematuku B 10-11 kmaccax yriyOi€HHOTO
YpOBHSI SABIAIOTCS: «YHUCIIa W BBIUUCIEHUSY», «Anredpa» («Anredpandeckue BBIPAKCHUS,
«YpaBHeHUsT U HepaBeHCTBa»), «Hauanma wmaremarnueckoro anammsay», «l'eomerpus»
(«['eomeTrpuueckue QUIypbl U UX CBOMcTBa», «l3MepeHHEe TreoMeTpUUYECKUX BEIUYUHY),
«BeposiTHOCT, M cratucTuka». JlaHHBIE JIMHUM DPAa3BUBAIOTCA MapajuIeIbHO, KaXKdas B
COOTBETCTBUM C COOCTBEHHOM JIOTUKOMN, OIHAKO HE HE3aBHCHMO OJIHA OT APYroil, a B TECHOM
KOHTaKkTe M B3aumojeicTBuu. Kpome 3Toro, mx oObeAMHSET JOrMYEcKas COCTaBIISIOLIAs,
TPaJMLIMOHHO TPHUCYyIas MaTeMaTHUKE W NPOHU3BIBAIOIIAs BCE MaTEMaTHYECKHE KypChl U
cogepxarenbHubie JuHUM. ChopmynupoBanHoe Bo PI'OC COO tpebGoBaHue «ymMeHHE
OIIEpUPOBATh MOHATUSAMU: ONPEACIEHUE, aKCHOMA, TEOPEMA, CIIEICTBUE, CBOMCTBO, IPU3HAK,
JI0Ka3aTeIbCTBO, PaBHOCHIIBHBIE (DOPMYIMPOBKH, YMeHHE (OpMyIHpoBaTh OOpaTHOE U
IIPOTUBOIOJIOKHOE YTBEP)KJIEHUE, MPUBOAUTH NPUMEPHI U KOHTPIPUMEPHI, MCIOIb30BaTh
METOJI MaTEMATUYECKON MHIYKIIUH, IPOBOJUTH 10KA3aTEIbHBIE PACCYKICHUS MIPU PELICHUN
3aJ1a4, OL[EHUBATh JIOTMUYECKYIO IPAaBUIBHOCTh PACCYXKIACHUI» OTHOCUTCS KO BCEM Y4EOHBIM
Kypcam, a popMHpOBaHHUE JIOTUUECKUX YMEHUMN paclpeaensieTcsl o BCEM rojaM o0y4yeHus Ha
YPOBHE CpeJIHEro 001Iero 00pa3oBaHus.

B cootBerctBun ¢ ®I'OC COO maremartuka sBIsSETCS 00s3aTENbHBIM MPEAMETOM Ha
JAaHHOM YypoBHe oOpa3oBanus. Hacrosimiei mporpaMMoii mo MmaTeMaTuke mperycMaTpruBaeTcs
u3ydyeHue ydeOHoro npeamera «MaTemaThka» B paMKax TPEX y4eOHBIX KypcoB: «Amiredpa u
Hayajla MaTeMaTM4yecKoro aHamuzay, «leomerpusi», «BepoATHOCTH U CTATHUCTHKa».
®opMUpOBaHUE JIOTHUYECKUX YMEHUH OCYIIECTBISETCS Ha MPOTSHKEHUM BCEX JIET 00ydeHUs
Ha YPOBHE CpPEIHEro o01ero o0pa3oBaHus, a IEMEHTHI JJOTHUKH BKIIOYAIOTCS B COJIEpyKaHHE
BCEX HAa3BAaHHBIX BBIIE YYEOHBIX KYPCOB.

Obmee KOJMYECTBO  4YacOB, HAIIPABJIEHHBIX Ha U3y4YeHHE

MaTeMaTHKU Ha yriayoneHHoM ypoBHe — 544: B 10 kmacce — 272 yaca (8 vacoB B
Hegneno), B 11 kmacce — 272 yaca (8 9acoB B HE/IEIIO).



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
MATEMATHUKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:xaaHcKoro BOCIMTAHUSA:
c(OpPMUPOBAHHOCTh TPAKIAHCKOM IMO3WLUMU OOy4yaromierocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YIEHA POCCHIICKOro 0O0IIeCTBa, MIPEICTaBICHUE O MATEMAaTUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHMS PA3NIUYHBIX CTPYKTYp, SBJICHH, MPOLEAYp TpakIaHCKOro oOuiecTBa
(BBIOOpBI, OIIPOCHI U JIPYrO€), YMEHHUE B3aUMOJICHCTBOBATh C COLMAIbHBIMA MUHCTUTYTaMU B
COOTBETCTBUH C UX CI)YHKIII/IHMI/I 1 Ha3HAa4YCHUEM,
2) IATPUOTUYECKOTO BOCIIUTAHMS:
c(hOpMUPOBAHHOCTH POCCUICKON IPpaKATAHCKOW UACHTUYHOCTH, YBAXKEHUSI K MPOILIOMY
U HACTOSIIEMY POCCHUHCKON MaTeMaTHK{, LIEHHOCTHOE OTHOLIEHHE K JOCTHKCHHSIM
POCCHUHCKMX MaTeMaTHKOB U POCCHUICKON MaTeMaTH4eCKOW IIKOJIbI, HMCIOJIb30BAHUE ITHX
TOCTHKEHHUM B IPYTHX HayKax, TEXHOJIOTHUSAX, chepax IKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:
OCO3HaHHWE JYXOBHBIX [IEHHOCTEH POCCHUIICKOTO Hapoa, chopMUpPOBAHHOCTh

HPaBCTBEHHOT'O  CO3HAHWSA, OTHUYECKOTO TIOBEJICHHUS, CBS3aHHOTO C IPAKTUYECKHM
MIPUMEHEHUEM JOCTUKEHUN HAYKH U JIEATEIbHOCThIO YUEHOIO, OCO3HAHME JIMYHOTO BKJIAJa B
MOCTPOEHUE YCTOWYHUBOTO OyIYIIETO;

4) 3cTeTUYEeCKOro BOCIUTAHMS:

JCTETUYECKOE OTHOIICHUE K MHUPY, BKIIIOUast ACTETUKY MaTEMaTHUYECKHX

3aKOHOMEPHOCTEH, OOBEKTOB, 3a/lay, pEHICHWH, pacCyX ACHUW, BOCHPUUMYHUBOCTL K
MATEMATUYCCKUM aCIICKTaM paSJ'II/ILIHBIX BHUI0OB I/ICK}’CCTBa;

5) pu3nveckoro BOCHUMTAHUSA:

c(OpPMUPOBAHHOCTh YMEHHUSI TPUMEHSATh MaTeMaTHYecKHe 3HaHHS B HHTEpecax
3I0pOBOT0 U Oe3omacHOro obpasa >KM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO
(3mopoBoe nmuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHITHIA U OTIbIXA, peryjspHas Gundeckas
aKTUBHOCTH), (PU3MUYECKOE COBEPILICHCTBOBAHHUE MPHU 3aHATHUSIX CIIOPTUBHO-03I0POBUTEIBHON
NEeSATETLHOCTBIO;
6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPYZY, OCO3HAHHUE IIEHHOCTH TPYIOTIO0MS, MHTEPEC K Pa3THUHBIM
cdepam nmpodeccrnoHaNbHOM 1eATeIbHOCTH, CBSI3aHHBIM C MATEMATUKON U €€ MPUIIOKEHHUSIMH,
YMEHHE COBepUIaTh OCO3HAHHBIA BBIOOp Oyaymiei mpodeccun U pealn30BHIBATH
COOCTBEHHBIC JKU3HEHHBIE IIJIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYECKOMY
00pa30BaHMUIO U CaMOOOPa30BAHUIO HA MPOTSHKEHUU BCEH JKU3HM, TOTOBHOCTh K aKTUBHOMY
Y4acCcTUIO B pCIICHUH MPAKTUYCCKHUX 3a1a4d MaTeMaTU4YECKOU HAIpaBJICHHOCTH,

7) 3K0JI0rMYeCKOro BOCIMTAHMSI:

c(OpMHUPOBAHHOCTH 3KOJOTHYECKON KYJIbTYpbI, IOHUMaHHUE BIUSHUS COLIUAIbHO-
SKOHOMUYECKHUX IMPOILIECCOB HAa COCTOSIHUE MPUPOJHOW U COLUMAIBHOM Cpellbl, OCO3HAHHUE
rII00ampbHOTO  XapakTepa OJKOJOTHYECKHMX TMpoOJeM, OpHEHTAIMs Ha [PUMCHEHHE
MaTEeMaTHYeCKUX 3HAHWM I pelIeHHs 3agad B OO0JacTH OKpYKawIeld Ccpesbl,
IJIAHUPOBAHUE MOCTYIKOB U OLEHKN UX BO3MOKHBIX TOCJIEACTBUN JJIsI OKPYKAIOLIEW CpEebI;
8) HeHHOCTH HAYYHOI0 MO3HAHUSA:



c(OPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOLIECTBEHHON MPAKTUKU, TOHUMAaHUE MaTEeMaTHUECKOW HAyKH Kak cepsl
YeJI0OBEYECKON  JESTENbHOCTH, JTaloB €€ pPa3BUTUS MW 3HAUMMOCTH JUISL  Pa3BUTHS
LMBUIN3ALMY, OBJAJEHUE SA3BIKOM MAaTEMATUKHM W MaTeMAaTUYECKOM KyIbTYpoH  Kak
CPEICTBOM I103HAHUS MHUPA, TOTOBHOCTh OCYIIECTBIATh IPOEKTHYIO M MCCIIEN0BATEIBCKYIO
JESATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI

B pesynbrare m3ydeHuss MaTeMaTHKA Ha yYpOBHE CpPEIHEro OOIIero oOpa3oBaHUs Yy
oOyuatorerocsi 0yayT copMUPOBaHbI TTO3HABATEILHBIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBUS,
KOMMYHHMKATHUBHBIE YHUBEpCAJIbHbIE Y4e€OHBbIE AECUCTBUS, pETYJISTUBHBIE YHHUBEpCAJIbHbIC
yT-I€6HI>I€ I[eflCTBH?I, COBMECCTHAsA ACATCIIBHOCTD.

Ilo3naBaTebHBIE YHHBePCcAJIbHbIE YUeOHbIE JeiCTBUS
Ba3oBrle Jlornuyeckne AeiMcTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC NMPU3HAKA MaTEMAaTUYECKUX OOBEKTOB,
MOHSATUM, OTHOIIEHUNH MEXIy MOHATUSAMH, (OPMYJIUPOBATh ONPENCIICHUs IOHSITUH,
YCTaHABJIMBATh CYIIECTBEHHBIM NPU3HAK KIACCU(HUKAIMH, OCHOBAaHUS Uil 000OIICHUS U
CpPaBHEHHUS, KpUTEPHUH TPOBOJMMOIO aHAIMW3a; BOCIPUHUMATh, (GOPMYyIUpPOBATH U
peoOpa3OBbIBATh CYXACHUS: YTBEPIUTEIbHbBIE
U OTpHULaTeNbHbIE, €AMHUYHBIEC, YaCTHbIE U OOIINE, YCIOBHBIC; BBISBISATH MaTeMaTHYECKUE

3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEYHS
B (paKTax, JNaHHBIX, HAOMIOJEHUSX U YTBEPXKACHUAX, MpejiaraTh KPUTEPUU 7SI BBISBICHUS
3aKOHOMEPHOCTEN M MPOTUBOPEUUM; JEJaTh BBIBOABI C HUCIOJB30BAHUEM 3aKOHOB JIOTHKH,
JCTYKTUBHBIX U UHITYKTUBHBIX
YMO3aKIIOYEHUH,  yMO3aKIIOUYEHWH [0  aHaJOTUU;  HPOBOAUTH  CaMOCTOSITEIBHO
JI0Ka3aTeNIbCTBA MAaTEMaTHUYECKUX YTBEPXKJIEHUH (MpsMblE U OT MPOTUBHOIO), BHICTPAaUBaTh
apryMeHTalll0, TPUBOAMTH MPUMEPhl U KOHTPIPUMEPHl, OOOCHOBBIBaTb COOCTBEHHBIE
CYXJEHMS U BBIBOJBI; BIOMpaTh croco0 peleHusl yueOHoM 3ajaun (CpaBHUBATh HECKOJIBKO
BapHaHTOB pELICHHs, BbIOMpaTh Haubojiee TMOAXOASIIMNA C Y4YETOM CaMOCTOSITENIbHO
BBI/IEJICHHBIX KPUTEPHEB).
ba3oBble uccienoBarebCKue AeHCTBHA:

UCIIONIb30BAaTh  BOMPOCHI KAk  MCCIEAOBAaTEIbCKUH  MHCTPYMEHT  IO3HaHUA,
dbopmynupoBaTh BOMPOCH, (DUKCHUPYIOIIME MPOTUBOpPEYHE, NPOoOIeMy, YCTaHABIWBATH
HUCKOMO€ U JlaHHOe, (OpMHUPOBATH TUIIOTE3Y, apryMEHTHPOBATh CBOIO MO3MIIMIO, MHEHUE;
MIPOBOAUTH CAMOCTOSITEILHO CIUIAHUPOBAHHBIIN 3KCTIEPUMEHT, UCCIIEJOBaHHE
[0 YCTaHOBJIGHUIO OCOOCHHOCTEH MaTeMaTH4ecKOro oOOBeKTa, sBIEHHs, Ipoliecca,
BBISIBIICHUIO 3aBUCHUMOCTEH MKy OOBEKTaMH, SBICHHSIMM, MPOIECCaMHU; CAMOCTOSTEIHHO
dbopmynupoBath 00OOIICHHWS W BBIBOABI IO pe3yabTaTaM MPOBEAECHHOTO HAOIIOACHMUS,
UCCIIEIOBaHMs, OLEHUBAaTh JOCTOBEPHOCTh TOJYYEHHBIX pE3YylbTaTOB, BBHIBOJOB U
0000111eHHI1; TPOTrHO3UPOBATH BOZMOKHOE PA3BUTHE MPOIIECCa, a TAK)KE BBIIBUTAThH

MPCAIOJIOXKCHUA O €TO Pa3BUTUN B HOBBIX YCIIOBUAX.
Pabora ¢ nnopmanmeii:

BBISIBIIATDH MeOUIUTHI HHDOPMAINH, JTaHHBIX, HECOOXOIUMBIX Il OTBETA Ha BOIPOC



W IS peuleHHsl 3a/adyd; BBIOMpPATh HMHPOPMAIUI0 W3 HCTOYHHKOB PA3JIMYHBIX THIIOB,
aHAIM3UPOBATH, CHCTEMATHU3UPOBATh U UHTEPIIPETUPOBATh HH(DOPMAIIHIO PA3TUIHBIX BHIOB U
dbopM TpencTaBICHUS; CTPYKTYPHUPOBATh WH(AOPMAIUIO, MPEACTaBIATh €€ B Pa3IMYHBIX
dhopmax,

WLTIOCTPUPOBATh TpapUUECKH; ONCHHBATh HAAEKHOCTh WHPOPMALUU IO CaAMOCTOSATEIHLHO
chOpMYyIMPOBAHHBIM KPUTEPHSIM.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

BOCHPUHUMATH U GOPMYITUPOBATH CYKIACHHUSI B COOTBETCTBUHU C YCIOBUSIMU
n neisiMu 06H.I€HI/I$I, SACHO, TOYHO, I'PAaMOTHO BBIPpAXATb CBOIO TOYKY 3PCHHA B YCTHBIX H
IMUCbMCHHBIX TCKCTAX, JaBaTb IIOACHCHHUA II0 XO4Yy PCIICHUA 3aJadd, KOMMCHTHUPOBATH
MIOJTyYCHHBIH Pe3ysIbTaT; B X0/€ 00CYXKIEHUS 33/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYXIaeMOn
TEMBI, HpO6JICMI)I, pemaeMoﬁ 3ala4M, BBICKA3bIBATh WJCH, HALICIICHHBIC HAa INOUCK PCIICHUA,
CONMOCTABJIATh CBOU CYXACHHA C CYXKIACHUAMU APYTHX YUYACTHHUKOB AHAJIOIa, 06H21py>I(I/IBaTI>
pasnuyre M CXOACTBO MO3HIHMH, B KOPPEKTHOU (opme (HOpMYIHpOBATh Pa3HOTIACHS, CBOH
BO3PA)XKEHHUS; MPEACTABIATh PE3yIbTaThl PEIICHUS 3aJaud, HKCIEPUMEHTa, HCCIIEAOBAaHUS,
MPOEKTa, CaMOCTOSITENILHO BBIOUPATh (DOPMAT BHICTYIUICHUS C Y4ETOM 3a/1ay MpPe3eHTAluu U
0COOEHHOCTEH ayAUTOPUH.

PeryasitTuBHble yHUBepcaJibHbIe yueOHble AeiicTBus CamMoopranusanus:

COCTaBJIATh IUJIaH, aJITOPUTM pPELIEHUs 3a7aud, BbIOMpATh CHOCOO pelIeHus ¢ y4€ToM
HUMEIOILIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEW, apryMEHTHUPOBATh U KOPPEKTUPOBAThH
BapHUaHTHI PEICHUH ¢ yu€TOM HOBOM HH(pOpMaLUu.

CaMOKOHTPOJIb:

BJIaJ€Th HaBBIKAMU I103HABATEIbHON pe(IEKCMM KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUH M MBICIUTENBHBIX MPOIECCOB, HUX pe3yiabTaToB, BIaJAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoIlecca U pe3yibTaTa PelIeHUus MaTeMaTHYecKo 3ajauu;
MPEBUJIETh TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPH PEILICHUH 3aauH,

BHOCHUTBH KOPPEKTHUBBI B ICSTEILHOCTh HA OCHOBE HOBBIX 0OCTOSITENbCTB, JaHHBIX, HAllIEHHBIX
OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH; OIlEHMBATh COOTBETCTBUE PE3YJIbTATa LIENU U YCIOBHSIM,
OOBSACHATH IPUIUHBI

JOCTUKEHUSI WM HEIOCTHKEHHSI Pe3yNbTaToOB AESTeNbHOCTH, HAaXOJUTh OLIMOKY, JaBaTh
OLIEHKY TPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1€ATEJILHOCTD:

MOHMMATh U UCIOJIF30BaTh MIPEUMYIIECTBA KOMAaHAHON U MHAUBHIYAILHON pabOTHI IPU
pelieHnr y4eOHBIX 3a7ad, NPUHUMATh I1[€1h COBMECTHOM JEATENbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOU pabOThI, paclpeiesaTh BUILI PabOT, TOTOBApUBATHCS, 00CYKIATh
Mporecc M pPe3yabTar paboThl, 0000IaTh MHEHHsS HECKOJIBKHMX JIIOJIeH; y4acTBOBAaTh B
IpyNIoBbIX GopMax padboThl (00CYKIeHUsS, OOMEH MHEHHH, «MO3TOBBIC IITYPMbI» U UHBIC),
BBITIOJIHATH CBOIO YacTh pabOThl M KOOPAMHHUPOBATH CBOM JCHCTBUS C IPYTHMMH YJE€HAMHU
KOMaHJbl, OIICHMBAThb KAade€CTBO CBOEro BKJIaJa B OOMMA NPOAYKT IO KPUTEPUSM,
c(hOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.



IIpeaMeTHble pe3yabTaThl OCBOCHUS (QenepaabHON pabodell mporpammbsl IO
MaTeMaTHKE TMPEICTaBICHBI MO rofaM OOy4YeHHsI B paMKax OTAEIbHBIX y4EOHBIX KYypCOB B
COOTBETCTBYIOIIMX pa3Jesiax HACTOSALICH IPOrpaMMBI.

OEJEPAJIBHAS PABOYAS ITIPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHYECKOI'O AHAJIM3A»

IHOACHUTEJIBHAA 3AIIUCKA

YuebHblil Kypc «Anredpa W Havyalla MaTeMaTUYECKOTO aHaIHM3a» SIBIISCTCS OJHUM W3
HanOoJiee 3HAYMMBIX B MPOrPaMME CPEIHEro OOIero oO0pa3oBaHMs, MOCKOJIBKY, C OJHOU
CTOPOHBI, OH O0ECIECUMBACT MHCTPYMCHTAIBHYIO 0a3y Ui M3YYEHHUS BCEX €CTCCTBEHHO-
HAYYHBIX KYPCOB, a C JIpYIOd CTOPOHBI, (JOPMHPYET JIOTHYECKOE U a0CTPAKTHOE MBIILJICHHUE
oOyJaromuxcsi Ha ypOBHE, HEOOXOAMMOM JUIsl OCBOSHUS MH(DOPMATHKH, OOIIECTBO3HAHUS,
HUCTOPHUH, CIIOBECHOCTH M JAPYTUX JUCHUIUIMH. B pamkax paHHOro y4yeOHOro Kypca
oOydaromuecss OBJIAJICBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOH HAyKH, KOTOpas
(bopMyIHpyeT CBOU JIOCTUKCHUS B MaTeMaTUYeCKOH Gopme.

Y4eOHbIil Kype ajreOpbl U Hayall MATEMaTHYECKOTO aHaN3a 3aKJIabIBACT OCHOBY JIJIS
YCIICIIIHOTO OBJIAJICHUSI 3aKOHAaMH (PHU3MKH, XUMHH, OHWOJOTMH, MOHMMAHHS OCHOBHBIX
TEHJCHIIMA Pa3BUTHUSI YKOHOMHUKU M OOIIECTBEHHOW XU3HU, MO3BOJSET OPUEHTUPOBATHCS B
COBPEMEHHBIX HU(POBBIX U KOMIIBIOTEPHBIX TEXHOJOTHUSIX, YBEPEHHO HCIIOJNB30BAaTh UX IS
JanbHeWIero oOpa3oBaHUsT M B TOBCEIHEBHOM JkKM3HH. B TO ke Bpems oOBiIaieHuE
abCTpaKTHBIMU U JIOTHYECKU
CTPOTMMH KOHCTPYKIHUSIMH anreOpbl M MaTEeMaTHMYeCKOro aHaju3a pa3BUBACT YMEHHE
HAaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb, JOKA3bIBaTh YTBEPKACHUS  C
MOMOIIBI0 HMHAYKIMKU H  paccykJaTh JAEIyKTHBHO, UCIOIb30BaTh 000OIIeHHEe |
KOHKpETH3aIuio, abCTparupoBaHue U aHAIOTHIO, (OPMUPYET KPeaTUBHOE U KPUTHUECKOE
MBIIIJICHHUE.

B xone m3ydeHusi yueOHOTO Kypca «AnreOpa W Hadajla MaTeMaTHYECKOTO aHaIH3a»
O6y‘-IaIOHII/IeC$I oJIy4JaroT HOBEII OIIBIT PEIICHUA TPUKIAAHBIX 3aaad, CaMOCTOATCIIBHOTO
ITIOCTPOEHHSI MATEMATHUYECKUX MOJENEN peanbHbIX CUTYalMi, HHTEPIPETALIUN MOJYy4YEHHBIX
pelIeHnl, 3HAKOMSATCS C TIPUMEpPaMH MaTeMaTHIECKIX 3aKOHOMEPHOCTEH B MPUPOJIE, HAYKE U
HCKYCCTBE, C BBIIAIOIIUMUCS MATEMATUUYECKUMU OTKPBITUSIMU M UX aBTOPAMH.

Y4eOHblii Kypc o00janaeT 3HAYUTENBHBIM BOCIUTATENBHBIM MOTEHIIMATIOM, KOTOPBIN
peanmsyeTcs Kak 4epe3 y4eOHBIM MaTepuan, CroCOOCTBYIOIIUN (OPMHUPOBAHUIO HAYYHOTO
MHUPOBO33PEHHUs, TaK U 4Yepe3 CHenupuKy ydeOHOW AesITeNbHOCTH, TpeOyromen
MPOJOKUTENIFHOM KOHIIGHTPAIlMM BHUMAHHS, CaMOCTOATEIBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3 MOJTY4YCHHBII pe3ynbTar.

B ocHoBe MeTonuku oOydeHHs anrebpe U HadalaM MaTEeMaTHYeCKOrO aHajau3a JIEKUT
JeSITeTbHOCTHBIN MPHHIIUT 00YYCHUSI.

B cTpykType ydeOHOTO Kypca «AnreOpa W Hadala MaTeMaTHYECKOTO aHaJIN3a»
BBIJICJICHBI CJICAYIOUINE COJEPKATEIbHO-METOINYECKHE JIMHUM: «Uuciaa W BBIYUCICHHSY,
«DyHKIuu U rpadukmny, «YpaBHEHUS U HEPaBEHCTBaY, «Havana MaTeMaTn4eckoro aHasm3ay,
«MHOXecTBa | JIOTHKa». Bce OCHOBHBIE CO/IEPIKATEIBHO-METOJUUECKUE JTMHUN H3Y4alOTCs
Ha MPOTSHKEHUH JBYX JIET 00yUEHHUsI Ha YPOBHE CPEAHETO 001Iero o0pa3oBaHusl, €CTECTBEHHO



JOTIONIHSSL IpYT Ipyra U IOCTENEHHO HACHIAACh HOBBIMU TEMaMH M pasjenaMu. J[aHHbII
yueOHBII Kypc SIBISICTCS WHTETPATUBHBIM, IOCKOJIBKY OOBEAMHAET B cebe cojepikaHue
HECKOJIbKUX  MaTeMAaTUYeCKUX JUCHMIUIMH, TaKuX Kak anredpa, TPUTOHOMETPHS,
MaTeMaTHUYECKU aHalIu3, TeOpUs MHOXKECTB, MaTeMaThyeckas Joruka u japyrue. Ilo mepe
TOr0 Kak OOydYaroIuecsl OBJIAZECBAIOT BCE 0ojee MMPOKUM MAaTEMaTHYECKUM amnmnapaToMm, y
HUX  TOCJTENOBATENbHO  (OPMHPYETCSI M COBEPIICHCTBYETCS ~ YMEHHME  CTPOMTH
MaTEMaTHUUECKYyl0 MOJEJIb pPEaJbHON CHUTyallMd, NPUMEHATh 3HAHUA, IOJyYEHHBIE IIpU
U3y4yeHUM Y4eOHOro Kypca, [Uld pEIIeHUs CaMOCTOSTEIbHO  C(HOPMYIUPOBAHHON
MaTEeMaTUYECKOH 3aa4u, a 3aTeM HUHTEPIPETUPOBATh CBOW OTBET.

CopepxarenpHO-MeTONMYECKAss JIMHUA  «YMcima M BBIUMCICHMS»  3aBEpIIAeT
(bopMHpOBaHNE HABBIKOB UCIOJIBb30BAHUS JAEHCTBUTEIbHBIX YHCEI, KOTOPOE ObUIO HAYaTo Ha
YPOBHE OCHOBHOTO 0011ero oopazoBanus. Ha ypoBHe cpegHero obuiero oopasoBanus ocodoe
BHUMaHME yJenseTcss (OpMUPOBAHUIO HABBIKOB PAllMOHAJIBHBIX BBIUMCIICHUH, BKIIOYAIOIIUX
B ce0d HCHOJBb30BAaHME PA3IUYHBIX (OPM 3alMCU 4YUCIA, yYMEHHUE JeJlaTh HPUKUIKY,
BBIIOJHATh NPUOIMKEHHBIE BBIYMCIICHUS, OLICHUBATh YMCIIOBBIE BBIPAXKEHMs, paboTaTh C
MaTEeMaTUYEeCKUMHU KOHCTaHTaMU. 3HAKOMblE€ OOY4YaroIIMMCS MHOYKECTBAa HaTypaJlbHBIX,
LENbIX, PALIMOHAIBHBIX U JEHCTBUTEIBHBIX YUCEI AOMOJIHAIOTCS MHOKECTBOM KOMIUIEKCHBIX
yucesl. B Kaka0M U3 3TUX MHOKECTB pacCMaTpPUBAIOTCSI CBOMCTBEHHBIE MY CIlELU(UUECKUE
3aJa4d M OIEepalMM: ACICHHE HAILEJI0, ONEPUPOBAHME OCTATKAMU HA MHOXKECTBE LIEIBIX
qrcen, OCOOBbIe CBOMCTBAa pAIlMOHAIBHBIX W HPPAIMOHAIBHBIX YHCEN, apu(PMETHYECKHE
Ollepalyy, a TAKKE U3BJICUYCHUE KOPHS HAaTYpPaJbHOM CTENEHW HAa MHOKECTBE KOMIUIEKCHBIX
yucen. bnaromapss mocienoBaTENbHOMY pPacCIIMPEHHI0 Kpyra HCIOJIB3YyEMBIX 4YHCEN U
3HAKOMCTBY C BO3MOJKHOCTSIMM HX HPUMEHEHMsI [UId PELICHUS pa3MYHbIX 3a7ad
(bopmupyeTcs MpeJICTaBIeHNE O €INHCTBE MAaTEMaTHKU KaK HAyYKHd M €€ PO B MOCTPOCHUU
MoJIeJIel peallbHOTO0 MUPA, IIUPOKO UCHOJIB3YIOTCS 0000IIeHNEe U KOHKPETU3AIHSL.

Jlunus «YpaBHEHHs U HEPABEHCTBA» pealln3yeTcs Ha MPOTSHKEHUH BCEro oOydyeHus Ha
YPOBHE cpelnHero oOmero oOpa3oBaHUs, IOCKOJBKY B KaxkaoMm paszaeine I[Iporpammsl
IPEJYyCMOTPEHO pEIIEHHE COOTBETCTBYIOIIMX 3anad. B  pesynbrare oOydaromiuecs
OBJIQJICBAIOT  Pa3JIMUYHBIMM  METOJAAMM  pEIHICHHsS pPalHUOHAIBHBIX, HUPPALUOHAIBHBIX,
MOKa3aTeIbHbIX, JOrapu(MUUYECKUX WU TPUTOHOMETPUYECKUX YpPAaBHEHHUH, HEPaBEHCTB U
CHUCTEM, a TakKXe 3ajad, coJepKalmux mnapamerpsl. [lomydyeHHblE yMEHHUS LIMPOKO
UCIOJIb3YIOTCS TPHU HCCIENOBAaHUM (QYHKIMM C MOMOUIbIO MPOU3BOJAHOM, MpPU pPELIEHUH
NPUKIAJHBIX 3a7ad M 33/Ja4 Ha HaXO0XJACHHE HauOONbIIMX W HAUMEHbIINX 3HauYe€HUH
¢bynkuuu. JlanHas cojep:karenbHas JIMHUS BKIIIOYAaeT B ce0s Takke GOpMHUpPOBaHUE YMEHUN
BBINOJIHATE PACUYETHl MO (GopMynaM, IpeoOpa3oBaHUs PALMOHAIBHBIX, UPPALMOHAIBHBIX U
TPUTOHOMETPUYECKUX BBIPDAKEHUM, a TakKe BBIPAKECHHUH, COAEpXkAIIUX CTENEHU U
norapudmbl. brarogaps u3ydeHuio aiaredpanueckoro Marepualia MpOMCXOIUT JalibHeiiiee
pa3BUTHE aNTOPUTMHUYECKOT0 M aOCTPAaKTHOTO MBIIICHUS O0ydarouuxcs, (GopMHpPYIOTCS
HaBBIKM JIEAYKTUBHBIX PACCYXJEHUH, pabOThl C CUMBOJIbHBIMU (pOpMaMH, HpeACTaBICHUS
3aKOHOMEPHOCTEH W 3aBHCHUMOCTEH B BHJE PaBEHCTB M HepaBeHCTB. AnreOpa mpejaiaraet
3(pGEeKTUBHBIE UHCTPYMEHTHI Ul PEIIEHUS NMPAKTUYECKUX U €CTECTBEHHO-HAy4HBIX 3a/ad,
HarJIsiJHO JEMOHCTPUPYET CBOM BO3MOYKHOCTHU KaK SI3bIKa HAYKHU.

CopnepxatenbHo-MeToanYeckast TUHUS «DyHKIUHN U rpaduKu» TECHO MEPEeIIeTaeTcs C
APYTUMH ~ JUHMSAMH  y4yeOHOTO Kypca, TIOCKOJIbKY B KakOM-TO CMBICIE  3adaéT
[IOCJICIOBATEIbHOCT M3y4eHUs Marepuayna. l3ydeHue CTENeHHOW, I0Ka3aTeIbHOM,
Jorapu(MHUUECKO W  TPUTOHOMETPUYECKUX (PYHKIUH, HX CBOHCTB U TIpaduKOB,
UCMOJIb30BaHUE (QYHKUMN Ui pelIeHHs 3a7a4 U3 JPYruX Y4eOHBIX MPEAMETOB M PEalbHOM



KU3HU TECHO CBSI3aHO KaK C MAaTeMaTHYECKUM aHAIM30M, TaK U C PEIICHHEM YpaBHEHHH U
HepaBeHCTB. [Ipu 3TOM 0onbIIOe BHUMaHUE yAenseTcs (OPMUPOBAHUIO YMEHHS BBIPAKATh
dbopMyliaMy 3aBUCHMOCTH MEXIy Ppa3UYHBIMU BEIHMYMHAMH, HCCIEIAOBATH IOJYYCHHBIC
GyHKIUU, cTpouTh WX rpaduku. Marepuan 3TOW COIEp)KaTENbHOW JIMHUW HAaIllelieH Ha
pa3BUTHE YMEHUI U HABBIKOB, MMO3BOJISIFOIINX BBHIPAXKATH 3aBUCHIMOCTH MEXITYy BETUYMHAMHU B
pa3nuYHON opMme: aHATUTUIECKOU, TpadudecKoii U cioBecHOU. Ero nzydeHnue cnocoOCTByeT
Pa3BUTUIO ANTOPHUTMHUYECKOTO MBIIUICHUS, CIOCOOHOCTH K O0OOIIEHUIO M KOHKPETHU3AIHH,
UCIIOJIb30BAaHUIO AHAJIOTUH.

CopepxarenpHass nuHusi  «Havama — mareMartuyeckoro — aHaiu3a» — IO3BOJIAET
CYUIECTBEHHO PACHIMPUThH KPYT KaK MaTeMaTHYECKUX, TaK U MPUKIATHBIX 3a/1a4, JOCTYIHbBIX
oOyyaromumMmcsi, TaKk KaK Yy HHUX TMOSBISETCS BO3MOXXHOCTh CTPOUTHh TpaQUKU CIOXKHBIX
GbyHKIUH, omnpeaensTh WX HAuOONbIIME W HAWUMEHBIINE 3HAYCHMS, BBIYMCIATH ILIOMIAIH
¢buryp u 00bEMBI T€J, HAXOIUTH CKOPOCTH U YCKOPEHUS MpolieccoB. J(aHHas conepkaTenbHast
JIUHUS OTKPHIBACT HOBBIC BO3MOXKHOCTH IOCTPOCHHS MATEMATHYSCKUX MOJEICH pealbHBIX
CUTYaIlui, IO3BOJIICT HAXOJWUTh HAWIYYIIee pEHICHHE B MPHUKIAIHBIX, B TOM YHCIE
COIMATIbHO-9KOHOMHUYECKUX, 3a7adaX. 3HAKOMCTBO C OCHOBAMH MAaTEMAaTHUYECKOTO aHAJIH3a
CIOCOOCTBYET  pa3BUTHUIO  aOCTPaKTHOTO, (HOPMAaTbHO-JIOTHYECKOTO UM KPEaTUBHOTO
MBIIUICHHSI, (POPMUPOBAHUIO YMEHUH pPACIIO3HABATH IPOSIBICHUS 3aKOHOB MAaTEMAaTUKH B
HayKe, TEXHWKe © HCKyccTBe. OOydaromecss Y3HAIOT O BBIJAIONIUXCS pPE3yJIbTaTax,
MOJIYYEHHBIX B XOJI€ PA3BUTHUS MaTeMaTHKU KaKk HayKH, U 00 UX aBTOpax.

CopepxarenpHo-MeTOAUYECKass JUHUS «MHOXeCTBa M JIOTHKa» BKIIOYaeT B cels
AIIEMEHThl TEOPHUH MHOXKECTB M MAaTeMaTU4YeCKOW IIOTUKH. TeopeTHKO-MHOKECTBEHHBIS
MIPEJICTABJICHMS TPOHU3BIBAIOT BECh KypC IIKOJIHHOW MAaTEeMAaTHKH W TIPEJIararoT HanOoliee
VHUBEPCATBHBIA SI3BIK, OOBEIUHSIONINI BCE pa3Jeiibl MATEMATUKH W €€ MPHIOKECHUH, OHU
CBSI3BIBAIOT pa3HbIE MAaTEMaTHYCCKHE JUCIUIUIMHBI M WX TPUJIOKEHUS B CIUHOE IIENOe.
[ToaTomMy Ba)XHO JaTh BO3MOXXHOCTh OOyYaromeMycsi MIOHUMATh TEOPETUKO-MHOKECTBEHHBIN
SI3BIK COBPEMEHHOW MAaTEMaTHUKH WM HCIIOJIB30BATh €r0 IS BBIPAKEHUS CBOMX MBICIICH.
JlpyruM Ba)KHBIM TIPH3HAKOM MAaTEMAaTHKH KaK HayKH CJIEIyeT NMPU3HATH CBOMCTBEHHYIO it
CTPOTOCTh ~OOOCHOBAaHWUW W  CJENOBaHUE OMNpeAeNEHHBIM MpaBWJIaM  IMOCTPOCHHS
JI0Ka3aTeNbCTB. 3HAKOMCTBO C JJIEMEHTAMH MAaTE€MaTH4YeCKOW JIOTUKH CIOCOOCTBYET
Pa3BUTHUIO JIOTHYECKOTO MBINUICHUS] OOYYalOIIUXCsl, TIO3BOJSIET WM CTPOUTH CBOU
paccyXJeHHssT Ha OCHOBE JIOTUYECKMX TpaBWI, (QOPMHUPYET HABBHIKHU KPUTHUECKOTO
MBIIIICHHS.

B yueOHOM Kypce «Anrebpa M Hadajla MaTeMaTHYECKOTO aHaIn3a» MPUCYTCTBYIOT
OCHOBBI ~MAaT€MAaTUYECKOTO  MOJICIMPOBAHMS, KOTOpbIE TPHU3BAaHBI  CIIOCOOCTBOBATH
(OpMUPOBAHHUIO HABBIKOB MOCTPOEHUS MOJEJEeH peabHBIX CUTYaIlui, UCCIEAOBAHUS ITUX
MoOJieJiell ¢ TMOMOIIBI0 ammapaTa anreOpbl U MaTeMaTHYeCKOro aHalu3a, MHTEPIpeTaruu
MOJIYYEHHBIX pe3yNbTaToB. Takue 3aJaHus BIJICTEHBI B KaXIbI U3 pa3leNioB MPOTPAMMBEI,
MMOCKOJIBKY BeCh MarepHall y4eOHOro Kypca IIHPOKO WCIOIB3YyeTCS I PEIICHUS
MPUKJIAIHBIX 3a70a4. [Ipy permeHuu pealbHBIX MPAKTHYSCKUX 3a/1a4 00yJaronfecs: pa3BUBAIOT
Ha0JI01aTeIbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, abCcTparupoBaTbes, MUCHOIb30BATh
aHaAJIOTHI0, 0000IIaTh W KOHKPETHU3UPOBATh MpodiieMy. [lesTeabHOCTh 1Mo (OPMHUPOBAHUIO
HABbIKOB pEIIEHUsl MPHUKIAIHBIX 3a/Jad OpPraHM3yeTcs B MpoIlecce M3y4YEHHUS BCEX TEM
yaeOHOro Kypca «Anredpa u Hauaza MaTeMaTHIeCKOTO aHAIH3a.

Ha wusydenue yueOHOTO Kypca «Anrebpa W Hayala MaTEeMaTHYECKOTO aHAIIM3ay»
otBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11 kmacce — 136 gacoB
(4 yaca B HeZEIIO).



COILEPKAHUE OBYYEHMUS 10 KJIACC
Yucaa 1 BbIYUCIEHUSA

Parnmonanbubie ynciaa. OOBIKHOBEHHBIE U IECSITUYHBIE TPOOU, TIPOLIEHTHI, OCCKOHEYHBIE
nepuoandeckue apoou. [Ipumenenne apoOeil ¥ NPOLEHTOB IS PEUICHNUS IPUKIIAJIHBIX 3a/1a4
W3 Pa3IMYHbIX OTpacield 3HAHUM U peaIbHOM KU3HH.

[eiicTBUTENBHBIE yucna. PanronansHbie u UPpALMOHAIbHbIE

yrcaa. ApudMeTHuecKue onepalyy ¢ I1eHCTBUTENbHBIMU YucIaMud. MoayIb
JCHUCTBUTENHLHOTO YKCIIA U €r0 cBOKCTBA. [IpuOmmkEéHHbIC BEIYMCIICHMSI, TPaBUIIA
OKPYIJVICHUS, IPUKUKA U OLICHKA PE3yJIbTaTa BBIYUCICHUN.

Crenenp ¢ nenbiM nokasareneM. bunom Herorona. Mcnonbs3oBaHue noaxonsiuen
(GhOpMBI 3anuCcH JEHCTBUTEIBHBIX YHCEN JJI PEHICHUS MPAKTUYECKUX 3aayd U MPeICTaBICHUS
JTAHHBIX.

ApudmeTnieckuii KOpeHb HaTypaJbHOW CTENEHH U €ro CBOMCTBA.

Crenenp ¢ pauMOHAIbHBIM MOKA3aTeleM U €€ CBOMCTBA, CTENEHb C JIEUCTBUTEIbHBIM
IIOKa3aTeNeM.

Jlorapudwm yucna. CoiictBa norapudma. JlecaiTuuHbIe U HaTypaIbHbBIE JIOTAPU(PMBI.

CuHyc, KOCUHYC, TAHT'€HC, KOTAHT'€HC YHCIOBOI0 apryMeHTa. ApKCUHYC, apKKOCUHYC U
ApPKTAaHI'€HC YHMCIOBOTIO apryMEHTA.

YpaBHEHHUs U HEPABEHCTBA.

ToxaecTBa M TOXIECTBEHHBbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOpPEHb YypaBHEHUS.
PaBHOCHIIbHBIE ypaBHEHUS U ypaBHEHUsI-clieIcTBUs. HepaBeHCTBO, pelieHne HepaBeHCTRA.

OcCHOBHBIE METOJBI pEIIEHUS MENbIX W JIpOOHO-paIlMOHAIBHBIX ypaBHEHUH U
HEpaBEHCTB. MHOTrO4WICHBl OT OJHOM NEPEMEHHOW. /leeHne MHOro4jieHa Ha MHOIOYIEH C
ocraTtkoM. Teopema be3y. MHorounens! ¢ nensiMu kodppunuentamu. Teopema Buera.

[TpeoOpa3oBaHs YMCIOBBIX BBIPAXKEHUM, COJIEPIKAINX CTENIEHU U KOPHH.

UppanmonaneHble  ypaBHeHHs. OCHOBHBIE METOJbI PELIEHUS HPpalUOHAIBHBIX
YPaBHEHHUH.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS T0KA3aTEeIbHBIX YPABHEHHUI.

[Tpeobpa3zoBanue BbIpaKeHHM, colepKaliiX Jorapudmal.

Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METOJbI pEIIEHUS JIOTapU(PMUUIECKUX
YPaBHEHUHU.

OcHoBHBIE TpUroHOMeTpHueckue ¢Gopmynbl. IIpeoOpa3oBaHue TPUTOHOMETPUUYECKUX
BBIpa)KECHMI. Pelenrie TpuroHoOMeTpu4eCKUX ypaBHEHHMIA.

Pemenne cuctem NMHEWHBIX ypaBHEHUH. Marpuia CUCTEMBI JIMHEHMHBIX YpaBHEHHM.
Onpenenurens MaTpuibl 2X2, €ro r€OMETPUYECKU CMBICT W CBOMCTBA, BBIYHCICHHUE €r0
3HAYEHMs, NPUMEHEHHUE OIPENECNNUTEN Ui PEIICHUs CUCTEMBbl JIMHEWHBIX YpaBHEHMM.
Pemenue nmpukiaaHbIX 3a7ad ¢ MOMOIIBIO CUCTEMbI JUHEWHBIX ypaBHEeHHH. MccnenoBanue
MOCTPOEHHOW MOJIETN C TTOMOIIBI0O MAaTPHIL U ONIPEAECTUTENEH.

[TocTpoeHre MareMaTHYECKUX MOJIETIEH pealIbHOM CUTYyalluy C MOMOILBI YPaBHEHUN U
HepaBeHCTB. lIprMeHeHne ypaBHEHH U HEPABEHCTB K PEIICHUI0 MaTEMaTHYECKUX 3a/1ad U
3a/1a4 U3 pa3InYHBIX 00JIaCTEH HAYKW U PEAIbHON KU3HH.

DYyHKUMH U TPAaPUKHU
OyHKIUs, crnocoObl 3ananus (GyHkunuu. B3auMHo oOpatneie GyHkimu. Kommosuius
bynkumii. ['paduk Gyakuu. nementapabie mpeoOpazoBanus rpadUKoB GyHKIIAN.



Ob6nacte ompeneneHUs M MHOXECTBO 3HaueHMd (QyHkimuu. Hymu ¢yHKumm.
[TpomexxyTku 3HaKOMOCTOSTHCTBA. UETHBIE U HEU€THBIE QyHKUMU. [lepnonnueckue GyHKIMM.
[TpomMexxyTKH MOHOTOHHOCTH (PYHKIIMH. MakCcUMyMbl 1 MUHUMYMbI pyHKImu. Hanbosnbmiee
Y HauMeHbIlIee 3HaueHUs (PyHKIMHY Ha IPOMEXKYTKE.

Jlunelinas, kBagpaTW4yHas ®  APOOHO-TMHEHHas  (QYHKOHH.  DJEMEHTapHOE
UCCIIEIOBAaHKE U TIOCTPOCHUE UX TPa(HKOB.

Crenennas QyHKIMS ¢ HaTypaldbHBIM U ILIEJBIM MMOKa3areneM. E€ colicTBa u rpaduk.
CaoiicTBa 1 rpaduK KOpHS N-OM CTEeNeHH Kak (GyHKIUU OOpAaTHOM CTENEHH C HATypalbHBIM
IIOKA3aTeJIEM.

[TokasarenbHas U Jjorapupmuueckas (QyHKIOMM, HMX CBOHCTBA M  IpaduKu.
Hcnonp3oBanue rpadukoB GyHKINN IS pEIICHUs YpaBHEHHH.

Tpuronomerpuveckas OKpPYKHOCTb, ONpEACICHHE TPUTOHOMETPUYECKUX (QYHKIUI
YKCJIOBOTO apryMeEHTa.

OyHKIMOHANbHbIE 3aBUCUMOCTH B peaJbHbIX Ipoleccax U sBieHusX. [paduku
peaJIbHBIX 3aBUCUMOCTEN.

Havaja maTeMaTH4eCKOro aHaJmu3a

[TocnenoBarenpHOCTH, CIIOCOOBI 3aaHus IIOCJIEI0BATEIBHOCTEN. Meton
MaTEeMaTUYECKON MHIYKIUU. MOHOTOHHBIE U OTpaHUYEHHBIE NIOCIEN0BAaTENBHOCTH. HcTOopus
BO3HUKHOBEHUS MaTeMaTHYECKOI'0 aHAJIN3a KaK aHajan3a OECKOHEYHO MallbIX.

Apudmernueckass W TreomeTpuueckas mporpeccud. beckoHeuHo — yObIBaromias
reomerpuueckass mnporpeccusi. Cymma O€CKOHEYHO  YyOBIBalolled Te€OMETPUUYECKOU
nporpeccuu. JIMHENMHBIM M DKCHOHEHUMANbHBIM pocT. Yucino e. dopmyna CIOKHBIX
mpoueHToB. Mcnosb30BaHNE NPOTPECCUM [UIsl PELIEHUS pealbHBIX 3a1ad IMPHUKIAJIHOTIO
Xapakrepa.

HenpepbiBable (QyHKIMM M uX cBoicTBa. ToukM pa3peiBa. ACHUMITOTHI T'paUKOB
¢ynkuunii. CBoiicTBa (yHKIMI HENPEPHIBHBIX Ha OTpe3Ke. MeToJl MHTEpBaIOB JUIsl PElIeHUs
HepaBeHCTB. [IprMeHeHne CBOMCTB HENPEePhIBHBIX (QYHKIIUI JIJIs peleHus 3a/1a4.

[lepBast u BTOpass mnpou3BoAHble QYHKUMHU. OnpeneneHue, I€OMETPUUYECKUH U
(bu3nyecKkuil CMBICI IPOU3BOIHON. YpaBHEHHE KacaTelbHOH K rpaduKy GyHKINU.

[TpousBosHble 3ieMeHTapHbIX (yHKuMiA. [IpomsBoaHas CymMMbl, TpPOU3BEACHUS,
YaCTHOT'O ¥ KOMITO3UIIMU (YHKIUH.

MHuoskxecTBa M JIOTHKA

MHoxecTBO, Oonepalnuy HajJ MHOXECTBAMM M HUX cBOMcTBa. Jlnarpammel Oilepa—
Benna. IlpuMeHeHHE TEOPETUKO-MHOXKECTBEHHOIO ammapara Uil ONHCAHMs peabHbIX
MIPOLIECCOB U ABJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO  MaTeMaTHYECKOro  O0OBEKTa,  CIEACTBUE,
JI0KAa3aTelIbCTBO, PABHOCUIIBHBIE YPABHEHUSI.

11 KIIACC
Yucia v BbIYUCTICHUA
Hatypanbuble u nensle uucna. [lpuMmeHeHne NpPU3HAKOB NEIMMOCTH IIENIBIX YHUCEIl,
HauOospmmid oOuuit nenutend (mamee — HOJl) m HaumMmeHsblnee oOmiee KpaTHoe (nmanee —
HOK), ocraTkoB 1o Moayiito, anroput™a EBkinuaa uis pemieHns 3a1ad B LEIbIX YUCIIax.
KommuiekcHple uwmcia. AnreOpanyeckas W TpPUTOHOMETpHYecKas (HOpPMBI 3amucu
KOMIUIGKCHOTO — 4Yucia. ApudmMeTrhdeckue omepanud ¢ KOMIUIGKCHBIMH — YHUCIIAMHU.
N3o0pakeHne KOMIUJIEKCHBIX YHCe Ha KOOpAUHATHOM mtockoctu. @opmyia Myaspa.



KOpHI/I N-0i1 CTENeHH M3 KOMIUIEKCHOTO YMCIIa. HpI/IMeHCHI/Ie KOMIIJICKCHBIX YHCCII OJId
peICHuA (bI/ISI/I‘IeCKI/IX U rCOMETPHUYCCKUX 3aaay.

YpaBHeHus1 1 HepaBeHCTBA
CucreMa M COBOKYIHOCTb YPAaBHEHMH M HEPAaBEHCTB. PaBHOCHUIIbHBIE CHCTEMBI U
CUCTeMBbI-clieIcTBHs. PaBHOCHIIbHBIE HEPABEHCTBA.
OT60p KOpHEH TPUTOHOMETPUYECKUX YPABHEHUH C TMOMOIIbIO TPUTOHOMETPHUYECKOMN
OKpPY>KHOCTH. PellieHnue TpuroHoMeTpu4ecKiux HEPaBEHCTB.
OcHOBHBIE METOBI PELICHUS TOKA3aTENIbHBIX U JIOTApU(PMUUECKIX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELLIEHUSI UPPALIMOHATIbHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABl  PEIICHHS CUCTEM M COBOKYIHOCTEH  pPallMOHAJIBHBIX,
UpPPalMOHATIbHBIX, I0KA3aTEIbHBIX U JIOTApU(PMUUECKUX YPAaBHEHUH.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamH.

IIpuMeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PEIICHHUIO MAaTEMAaTUYECKUX 3a]a4 U
3a/la4 U3 pa3IMYHbIX 00JACTe HAayKu U peajbHOW KU3HU, MHTEPHpPETAls MOJIYyYEHHBIX
pe3yibTaToOB.

DOyHKIUH U rpauKu

['padux komnosunun ¢pyHkuuid. ['eomerpuyueckie 00pas3bl ypaBHEHUH U HEPAaBEHCTB Ha
KOOPJAWHATHOM INIOCKOCTH.

Tpuronomerpudeckue GyHKLNHU, UX CBOHCTBA U IpaUKH.

I'padmyeckue MeToabl pelIeHHs] YpaBHEHMH W HEpaBEHCTB. ['paduueckue MeTobl
pelieHus 3a/1a4 ¢ mapaMeTpaMH.

Hcnonb3oBanue rpadukoB (QyHKIUH Ui MCCIel0BaHUS MPOLIECCOB U 3aBUCHUMOCTEH,
KOTOpbIE€ BO3HMKAIOT NpPH PEHIEHUWH 3a7ady U3 JPYTruX Y4eOHBIX NPEIMETOB U peabHOU
KU3HHU.

Hauvana MaTeMaTH4ecKoro aHajJu3a

[IpumeHeHHe TNPOU3BOAHOM K HCCIEIOBaHMIO (YHKIMH Ha MOHOTOHHOCTb U
sKkcTpeMyMbl. HaxoxxneHre HanbopIIero 1 HaMMeHbIIEro 3Ha4eHUH HeNPephIBHON (YHKIIUU
Ha OTpE3Ke.

IIpuMeHeHre TTPOU3BOAHON JUIsl HAXOXKIECHHs HAWIIY4dIIero PELICHHs B IPUKIIAJHBIX
3ajjavax, JUIs OIpeJesIeHUs] CKOPOCTH M YCKOPEHMs Tpoliecca, 3aJaHHOro (GpopMmysoi win
rpaduKoM.

[TepBooOpazHasi, OCHOBHOE CBOWCTBO TepBOOOpa3HbIX. [lepBooOpaszHbIe 2JIeMEHTapHBIX
¢bynkuii. [IpaBuia HaxoXaeHHs TIEPBOOOPA3HBIX.

WNurerpan. ['eomerpuyeckuii CMBICI HMHTETpaja. BbIUKMCIEHHE  ONPENEIEHHOTO
uHTerpaia no popmyne Hetorona—Jlelbuuna.

[IpumeHeHre uHTerpajia A HaXOXKJIEHUs IUIomaneil miuockux ¢uryp u o0bEMOB
F€OMETPUYECKHX TEJI.

ITpumepsl peLIeHH TG depeHIaIbHbIX YpaBHECHUM. Maremarnueckoe
MO/JICJINPOBAHUE PEATIBHBIX MTPOLECCOB C MOMOILBIO AU PepeHIIHaTbHBIX YPaBHEHUH.

INPEAMETHBIE PE3YJbBTATbBI

K xonmy obyuenuss B 10 kiacce o0y4aromuiicss MOMYYUT CIEAYIOUIME MpPEAMETHBIC
pe3yabTaThl MO OTAENBHBIM TeMaM (enepanbHO pabodeil mporpaMmbl y4eOHOTO Kypca
«Anrebpa 1 Havaa MaTEMaTHYECKOTO aHAIN3A»:

Yuciaa 1 BLIYMCJICHUA:



CBOGOI[HO OIICPpHUPOBATH IIOHATUAMMU: palrOHAJIBLHOC qucio, 6€CKOHC‘-IH351
nepuoandeckast ApoOb, MPOIEHTHI, UPPAIMOHATIHHOE YUCIIO, MHOXKECTBA PAIlMOHATBHBIX U
l[ef/'ICTBI/ITeJIbHBIX quceii, MOAYJIb I[Gf/iCTBPITGJIbHOFO qucia; IMpuMCHATDb I[p06I/I N IIPOLCHTHL
JUISl peLIEHUs IPUKIIAHBIX 3a/1a4 U3 Pa3InYHbIX
oTpaciieil 3HaHUM U peasibHOM KHU3HU; MPUMEHITh NPUOIMKEHHBIE BBIYUCICHUSA, MpaBUia

OKpYIJICHUS, IPUKUAKY U
OLICHKY pE3yJibTaTa BBI‘II/IC.HGHI/If/'I; CBO6OI[H0 OIICPHUPOBATH IMOHATHEM: CTCICHbL C ULCJIbIM
MOKa3arejeM, WCIOIb30BaTh MOIXOANIYI0 (GOpMYy 3amUCH JICHCTBUTENBHBIX YHUCEN IS
pelICHUA MMPAKTHUYCCKUX 3a4a4 U NPCACTABICHUSA JAHHBIX; CBOGOI[HO OIICPUPOBATH ITOHATUCM:
apumeTnyecKuil KOpeHb HATypaIbHON
CTETIeHH; CBOOOJHO ONEpPUPOBATH MOHSATHEM: CTENEHb C PAIMOHAIBHBIM I[OKa3aTeseM;

CBOOOJHO ONEpPUPOBATh NOHATUSAMU: Jorapudm ymcia, 1eCATUIHbIE U HATypajIbHbIE
norapu@mbl; CBOOOAHO ONIEPUPOBATH MOHATUSAMU: CUHYC, KOCHHYC, TAHT'€HC, KOTAHT€HC

YHMCJIOBOI'O APIyMEHTA; ONEPUPOBATh MOHATUSAMHU: APKCUHYC, APKKOCUHYC U apKTAaHT'€HC
YUCIIOBOT'O apryMEHTA.

YpaBHeHHs] M HEPABEHCTBA:

CBO6OI{HO ONneprupoOBaTh NOHATUAMU: TOXKIACCTBO, YPAaBHCHUC, HCPABCHCTBO,

PaBHOCWJIbHBIE YpPaBHEHUSI M YpPaBHEHUS-CIEICTBHUS, PABHOCUJIBHBIE HEPaBEHCTBA;
INPUMCHATL PA3JIMUYHBIC MCTOAbI PCHICHUA pallMOHAJIBHBIX U IIp06H0-paIlI/IOHaJII)HI>IX
YpaBHEHUH, MPUMEHITb METOJ HMHTEPBAJOB JJsi pPELIEHUS HEpPaBEHCTB; CBOOOJHO
OIICpHUPOBATH IOHATUAMU: MHOI'OYICH OT OJIHOI\/'I nepeMeHHoﬁ, MHOI'O4JIEH C IICJIBIMHU
ko3¢ duLIMeHTaMi, KOPHH MHOTOWIEHA, MPUMEHAThH JEJ€HUE MHOIOWIEHAa Ha MHOTOWIEH C
ocTtaTkoM, Teopemy be3sy um teopemy Buera s pemieHus 3amay; cBOOOAHO ONEpPUPOBATH
MOHSATUSIMH: CHUCTEMA JTUHECHHBIX ypaBHCHPIfI, Marpuia, OonpeaAciuTC/Ib MaTpHIbI 2 X2 uero
FGOMeTpI/I‘-IGCKI/Iﬁ CMBICJI, UCIIOJIBh30BAaTh CBOMCTBaA OMpCACIINTECIIA 2x2 JJIA BBIYUCICHUS €T0
3HAYEHUsl, NPUMEHATH ONPENCIUTENIM U1 PELICHUS CUCTEMbl JIMHEMHBIX YpPaBHEHUHU,
MOJEIUPOBATh pEaJbHbIE CUTYyallUM  C TIOMOILIBIO CHUCTEMBI JIMHEMHBIX YPaBHEHUH,
HCCIIEIOBATh  MOCTPOEHHBIE  MOJEIHU C TIIOMOLIBIO MATpPULl U  OIpEHAECHUTENEH,
MHTEPIPETUPOBATH IOJTYUYEHHBIN PE3YNbTAT; UCIOJIb30BATH CBOWCTBA JEHCTBUM C KOPHSIMHU
JUis TpeoOpa3oBaHUSl BBIPAKEHUH; BBITONHATh MPEOOpPa3OBaHUs YWCIOBBIX BBIPAXKECHUH,
CoJIepKallMX CTEIECHH

C palMOHaJIbHBIM IIOKa3aTeJeM; HCIOJb30BaTh CBOWCTBAa  JiorapugmoB st
npeoOpa3oBaHus JorapuHMUUECKUX
BBIp2XEHUIT; CBOOOIHO ONEPUPOBATh MOHATUAMHU: HPPALMOHAIBHBIE, I10Ka3aTEIbHbIE

)51
J'IOFapI/I(i)MI/IIIeCKI/Ie YpaBHCHHUA, HaAXOAWUTb HUX PCHICHUA C TIIOMOIIBIO PAaBHOCUIBHBIX
IIEPEXO0JI0B W OCYILIECTBIISA MPOBEPKY  KOpHEN; MIPUMEHSTh OCHOBHBIE
TpUTOHOMETpHYecKHe (HOpMYIIBI 7Sl peoOpazoBaHuUs
TPUTOHOMETPUYECKHUX BBIPAXKEHHI; CBOOOIHO OMEPUPOBATH MOHITHEM: TPUTOHOMETPHUIECKOE
YpaBHCHHUC, TPHUMCHAITH HGO6XOI[I/IMI:IG q)OpMyJII:I IJi1 pCIICHHA OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX ypaBHEHUI; MOJEIMPOBATh pealbHbIe CUTYal[Md Ha SI3bIKE alreOphl,
COCTAaBJISITh BBIPAKCHUA,

yYpaBHEHHsI, HEPABEHCTBA IO YCIOBHIO 3a/la4yd, HCCIIEAOBAaTh IOCTPOCHHBIC MOJCIH  C
WCTIOJIH30BaHUEM alllapaTa ajareOpsl.

DOYyHKUUH U TPaPUKU:



CBOOOJHO OINEPUPOBATH MOHATUSAMH: (DYHKIHS, CIIOCOOBI 3a1aHus (DYHKIIMH, B3aHMHO
oOpaTtHble (QYHKIUH, KOMIO3UIUSA (QYHKIMHA, Tpaduk (QyHKIMH, BBITOTHATH 3JEMEHTapHBIC
npeoOpa3oBanusi TpapuKoB (QYHKIMH; CBOOOAHO ONEPUPOBATH MOHATHAMH: 00JacCTh
OIIpEeJIeJIEHUs] 1 MHOKECTBO 3HAUCHUM
GyHKUMH, HYId (QYHKIUM, IOPOMEXYTKH 3HAKOIOCTOSHCTBA; CBOOOJHO OIEPUPOBATH
HNOHATUSAMM: YETHblE W HEYETHble (QYHKLUMH, INEepUOAMYECKHE (YHKIMH, NPOMEKYTKU
MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMbl U MUHUMYMBbI (YHKIIMH, HAaUOOJIbIIIEE U HaUMEHbLIIEe
3HayeHWe (QYHKIMM Ha IPOMEXYTKE;, CBOOOJHO ONEpUPOBATh IMOHATHSAMHU: CTEIIEHHas
GyHKLIMS € HaTypajdbHbIM M LEJIbIM [OKa3zaTeneM, rpaduk CcTeneHHOH (QyHKUHUU C
HATYpaJIbHBIM U IENIBIM TOKa3aTeneM, rpaduK KOpHsS N-Oi cTeneHu Kak (GpyHKIHH 00paTHOM
CTETIEHH C HaTypaJbHBIM ITOKa3aTelIeM; ONIEpUPOBATh MOHIATUSAMU: JIMHEWHAs!, KBAIpaTUIHAS U
IpoOHO-NKHelHHas QYHKIINH,

BBINOJIHATh 3JIEMEHTAapHOE HCCIEAOBAaHME U TIOCTPOCHHE MX TIpadukoB; CBOOOJHO

OTIEpPHPOBATH MOHATHAMHU: TTOKa3aTeIbHAs U JIorapupMudeckas
(GyHKIMK, UX CBOMCTBA M TpadUKH, MCIOIB30BaTh WX IpadUKd AJIs PEHICHUS ypaBHEHUH;

CBOOOJTHO ONEPUPOBATH MOHATHIMU: TPUTOHOMETPUYECKAS OKPYKHOCTD,
oIpeJieIeHue TPUTOHOMETPUUECKUX (DYHKIMHA YUCIOBOrO apryMeHTa; UCI0Ib30BaTh rpaduKu
GbyHKUMH A7 MCCIel0BaHMs IPOLECCOB M 3aBUCUMOCTEH IpU PELICHHUU 3a7ad U3 APYrux
y4EOHBIX HPEIMETOB M pealbHOW MHU3HH, BbIpaXaTb (OpMyJIaMH 3aBHCHUMOCTH MEXIY
BEIIMYMHAMU;

Hayana maTeMaTH4ecKOro aHaIn3a:

CBOOOJIHO ONEpPHPOBATh MOHATHAMM: apuMeTHUecKass U reoMeTpudecKas Mporpeccus,
O0eckoHeyHO yObIBaoIlasi TeoMeTpuyecKas MPOrpeccHsi, JTUHEHHBIH U 3KCIIOHEHLUAIbHBINR
pocT, hopMyra CIOXKHBIX MTPOIIEHTOB, UMETh NMPECTABICHNE O KOHCTAHTE;

WCTIOJIB30BATh MPOTPECCUH [T PEIISHHSI PEabHBIX 33aa9 PUKIIaTHOTO

XapakTepa; CBOOOIHO ONEPUPOBATH MOHSATHSAMH: IIOCIEAOBATEILHOCTD, CIIOCOOBI 3aJaHHS
MOCJIeIOBATEIbHOCTEH, MOHOTOHHBIE W OTPAaHWYEHHBIC MOCJIEI0BATEIHHOCTH, TOHUMATH
OCHOBBI 3apOKICHUSI MaTEMATHIECKOTO aHAIM3a KaK aHaM3a OECKOHEYHO MaJbIX; CBOOOIHO
OTIEPHUPOBATH TIOHATHSIMHU: HETIPEPHIBHBIE (DYHKITMH, TOYKU pa3pbiBa

rpaduka (GyHKIMH, aCUMOTOTHI rpaduka (YHKIHMH; CBOOOJHO ONEPUPOBATh IMOHATHEM:

(byHKLUS, HEIPEepBbIBHAS HA OTPE3KeE,

MIPUMEHSTh CBOMCTBA HEMPEPHIBHBIX (DYHKIWH /IS pElIeHUs 3a7a4; CBOOOTHO OTEpHpPOBAThH

TIOHATHUSIMHU: TIEPBast U BTOPAst POU3BOIHBIC (DYHKIINH,

KacaTenbHas K rpaduky (yHKIMM; BBIYMCIATH HPOM3BOJIHBIE CYMMBI, NPOU3BENEHUS,

YaCTHOT'O M KOMIIO3HIIMHU JIBYX
GyHKIWH, 3HATh TPOM3BOTHBIC AIEMEHTAPHBIX (YHKIIUH; UCIOIB30BATh TEOMETPHUECKUN U

(U3UYECKU CMBICI IPOU3BOTHOM JIJIsl PEIICHMS

3aaa4.

MHoskecTBa M JIOTHMKA:
CBOOOJIHO OIEpUPOBATh TMOHATHUSMU: MHOXKECTBO, OIEpallMd HaJ MHOXXECTBAMHU;
HUCIIOJIB30BAThH TGOpCTHKO-MHO)KCCTBCHHBIfI annapaT JIJIA OITUCaHUA peaJIBHBIX
MPOIIECCOB M SIBICHUH, NMPHU PEIICHUH 3aJad U3 JAPYIHX y4eOHBIX IMPEIMETOB; CBOOOTHO
ONEpPUPOBATh TMOHATUSIMHU: OINpEIEICHUE, TEOpema, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MAaTeMaTHYeCKOr0 OOBEKTa, JOKa3aTelbCTBO, PaBHOCHIIbHBIC
YpaBHEHHS U HEPABCHCTBA.



K xonny obOyuenus B 11 kjacce oOydqarOnIuiicss MOJYYUT CICAYIOIIUE MPEAMETHBIC
pe3yNbTaThl MO OTICIBHBIM TeMaM (QenepalibHOl paboueil mporpaMmbl y4eOHOTO Kypca
«Anre0Opa 1 Hayajla MAaTeMAaTUYECKOTO aHATTU3a»:

Ymucsia 1 BBIYUCIEHUSA:

CBOOOJTHO OTIEpUPOBATH MOHATUSIMU: HATYPAJbHOE U 1I€JI0€ YUCIIO, MHOXKECTBA
HATypaJIbHBIX U IIEJIBIX YHCEJI, UCIOJIb30BaTh MPHU3HAKU JeIUMOCTH Lenbix uucen, HOJ u
HOK HatypanbHbIX 4Hcen AJsl pelieHus 3a/ad, NpUMEHSITh aaroputMm EBkinaa; cBoOOIHO
OIIepUPOBATH OHATHEM OCTaTKa MO0 MOAYIIIO, 3alHChIBaTh HATYpaJbHbIE
YuCjia B PA3JIMYHBIX [MO3UIIMOHHBIX CHCTEMaxX CYHCICHHS; CBOOOJHO OIEPUPOBATH
MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOXECTBO KOMIUIEKCHBIX YHCEN, MPEACTaBIATh
KOMIUICKCHBIE YHClIa B aireOpanvyeckod W TPUTOHOMETPUYECKOW Qopme, BBIOIHATH
apudmernyeckue omnepauuu ¢ HUMH U U300pakaTb Ha KOOPAMHATHOM IJIOCKOCTH.
YpaBHeHusi M HepaBeHCTBA:

CBOOOJIHO  OMEpUpPOBATH  MMOHATUAMH:  HMpPpAlMOHAIBHBIC, IIOKAa3aTeIbHBIE U
norapuMUYECKHEe HEPABCHCTBA, HAXOIUTh HMX PEHICHWS C IOMOIIbI0 PABHOCHIIBHBIX
MIEPEXO0JIOB; OCYIIECTBISATH OTOOP KOPHEH MpU PElIeHUH TPUTOHOMETPUIECKOTO YPABHCHHS,
CBOOOJTHO  OINEpPUPOBATh IMOHATHUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHATH
HeoOxouMBbIe (HOPMYIIBI AJIsl PELICHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX

HCPABCHCTB; CBO60,Z[HO ONCpHUPOBATH INOHATUAMU: CUCTEMA U COBOKYITHOCTDH ypaBHeHI/Iﬁ u

HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS, HAXOIUTh PEIICHUS CUCTEMBI U
COBOKYIHOCTEH palMOHAIBHBIX, MPPALMOHANBHBIX, MOKA3aTENbHBIX U JIOrapu(pMHUUYECKUX
YpaBHEHMH M HEPAaBEHCTB; pEIIaTh palMOHAJIbHBIE, HMPpPALMOHANbHbIE, MOKa3aTeIbHbIC,
norapupmMuIecKue u

TPUTOHOMETPUYECKAE YpPAaBHEHMS M HEPABEHCTBA, COJAEpKAIIME MOIYJIM U IapameTpsl;
NPUMEHSTH rpapuuecKkrue METOIbI /Ul PEIICHUs] YPaBHEHUN U HEPABEHCTB, a TAKXKe

3ajad ¢ MapaMeTpaMu; MOJEIMPOBATh pealibHble CUTYallMH Ha sI3bIKE anreOpbl, COCTaBIAThH
BBIDQ)KCHMS, YPABHEHMs, HEPABEHCTBA M HX CUCTEMBI IO YCJIOBHMIO 3a/a4dd, HCCIENA0BATH
IIOCTPOCHHBIE MOJIEIM C MHCIOJb30BAaHUEM ammapara anreOpbl, HHTEPIPETHPOBATh
IIOJIyYEHHBIN pe3yiIbTar.
DOyHKIUM U TPaQUKH:

CTPOUTH rpaduku KOMIIO3UILINHU GyHKIMH € TIOMOIIBIO 3JIEMEHTapHOTrO
UCCJIEIOBaHMSI U CBOMCTB KOMITO3ULIMU JBYX (PYHKIIMI; CTPOUTbH I'€OMETpUYECKHue 00pazbl

YPaBHEHUI U HEPABEHCTB HA KOOPAUHATHOU
IUIOCKOCTH; CBOOOHO ONEPUPOBATh MOHATUSAMU: IPa)UKU TPUTOHOMETPUUECKUX (PYHKITHIL;
NPUMEHATH (PYHKIUH JUI MOJICTUPOBAHMS U UCCIIEIOBAHUS PEAbHBIX MPOLIECCOB.
Hayana maTreMaTH4eCKOro aHaIM3a:
MCIOJIb30BaTh IPOU3BOHYIO /IS UCCIIeI0OBaHUS (YHKIIMM Ha MOHOTOHHOCTb U

HKCTPEMYMBI; HAXOAUTh HAUOOJIbIlIEE U HAMEHBIIIee 3HAUCHUS (PYHKIIUH HENPEepbIBHON
Ha OTPE3KE;

UCIIOJIB30BaTh MIPOU3BOJIHYIO JUIS HAaxOK/JICHUs HAWJIy4IlIEero peleHus

B TPHUKIAIHBIX, B TOM WYHCIE COIHAIbHO-DKOHOMHYECKHX, 3ajadax, A OIpeIeTICHUs
CKOPOCTH H YCKOpPEHHs TMpoliecca, 3amaHHoOro Gopmynoil wimm rpaduKkoM; CBOOOIHO
ONEpUPOBATh  TOHATUSAMH:  IIEpBOOOpa3Has, ONpPEACICHHBIH  HMHTETpan,  HaXOIWTh
NEepBOOOPA3HBIE AIEMEHTAPHBIX (DYHKIMNA U BBIYUCIIATH HHTErpal 1o hopmyre



Heiorona—JIeiiOHuIa; HaXoAuTh IUIOMIAAN TUIOCKUX (GUTYp U OOBEMBI TN C MOMOILBIO
UHTErpajia; UMeTh IPEICTaBICHUEe O MaTeMaTHYeCKOM MOJICTMPOBAaHUH Ha IpUMepe

cocTtaBiieHusl U HepeHInAIbHBIX YPaBHEHUH; peliaTh MPUKIAJHbIE 3a[a4d, B TOM YHCIE
COIMATIbHO-9KOHOMHUYECKOTO " ¢du3uecKoro Xapakrepa, cpencTBaMu
MaTeMaTUYECKOro aHaIn3a



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC

HazBanue paznena (Temsl)

KomanuectBo
4acoB

OcHoBHOE COACPpIKAaHNE

OcHOBHEBIE BUBI JCATCIBHOCTHU O6yLIaIOH_II/IXCH

MHO0X€eCTBO IENCTBUTEIILHBIX 24
YHCel.
MHOTO0YJICHEI.
PanmonanmeHbie  ypaBHEHHS U
HEPaBCHCTBA.

CucreMbl TUHERHBIX

ypaBHEHUH

MHO0XeCTBO, Oneparuu HajJ MHOKECTBAMHU

1 UX CBOMCTBA.

Huarpammsl Ditsiepa — Benna.

[IpuMmeHeHne TeoOpeTUKOMHOKECTBEHHOT'O
arnmapara Jjis peuieHus 3aj1ay.
PanmonannsHpie urcia. OOBIKHOBEHHBIE U
JECATHYHBIE TPOOH, MPOLIEHTHI, OECKOHEUHBIE
nepuoanydeckue apoou. [lpumenenune npodeit u
MIPOIICHTOB /ISl PEIIEHHUs TPUKIIATHBIX 3a/1a4.
JlelicTBUTENIbHBIC YHCIIA.

PanmonansHbIe ¥ HppalimoHaTbHBIC YUCIIA.
ApudmeTrndeckue onepanuu c
JIEUCTBUTEIbHBIMU YHCIaMU. Moaynb
JICUCTBUTEIIFHOIO YKCJIa U €r0 CBOICTBA.
[TpubnmkEHHBIE BBIYUCICHUS, TIPaBUIIa
OKpYTJIEHUs, IPUKUIKA U OLIEHKA pe3yibTaTa
BBIUMCIICHUI.

Hcnonb30BaTh TEOPETUKOMHOKECTBEHHBIN
anmapaTr Uil ONMCaHUsA XOJa pPEIICHUS
MAaTCMAaTUYCCKUX 3aJa4, a TAKXKE pCaJIbHbIX
MIPOLIECCOB U SBJICHUM.

OnepupoBaTh NOHATUAMU: PALIOHAIBHOE
4Kci0, OeCKOHEeUHas epruoandeckas Apoos,
IIPOLIEHTBI; UPPALMOHAIBHOE U
JNENCTBUTEIIBHOE YHUCIIO; MOIYJIb
JEMUCTBUTENIBHOTO YNCIIA; UCIIOJIB30BATh 9TH
HOHSITUS TIPU MIPOBEJIEHUH PACCYKACHUN U
JI0Ka3aTeNbCTB, IPUMEHSTh IpOOH U
IIPOLICHTHI JUIsl pELICHUS IPUKIIAIHBIX 33124
W3 PA3JUYHbIX OTpaciel 3HAHUN U pEeATbHOMN
*u3HU. Mcnonp3oBaTh NpuOInKkEHHbIE
BBIUMCJICHHUS], ITPaBUIIa OKPYTJIEHUS, TPUKUJIKY
1 OLIEHKY PE3YyJIbTaTa BBIYMCICHUMN.




OCHOBHBIE METO/IbI PEILIEHHUS LIEJIBIX U
JIpOOHO-PALlMOHAIBHBIX YPAaBHEHUN U
HEpaBEeHCTB. MHOIOUYIEHBI OT OJJTHON
IepeMeHHOoN. /leeHne MHOTOWIeHa Ha
MHOT'OWIEH C ocTaTkoM. Teopema besy.
MHoro4sneHsl ¢ neabiMu KodhuireHramu.
Teopema Buera. Penienue cucrem JIMHENHBIX
ypaBHEHUH. MaTpuia CUCTEMBI JIMHEHHBIX
ypaBHeHui. Onpenennurenb MaTpULbl 2X2, ero
F€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS; IPUMEHEHNE
OTIPENICTUTEISI IJIs1 PEIICHHS] CUCTEMBI
JIMHEHHBIX ypaBHEHUN. Penienue npukiaaabx
3a/1a4 C IOMOIIBIO CUCTEMBI JIMHEHHBIX
yYpaBHEHUH

[TpuMeHATh pa3Iu4HbIe METOABI PEIICHUS
palMOHAIBHBIX ¥ IPOOHOPAIIMOHATIBHBIX
ypaBHeHHﬁ; a TaKKC MCTOd MHTCPBAJIOB JJIs1
peuicHusd HCPABCHCTB.

OnepupoBatb
OJTHOHM TEepEeMEHHOH, €ro KOPHHU; NPHUMEHSThH
JeJIeHue MHOTOUWIeHa
OCTAaTKOM, TEOpEMY

INOHATHUAMH  MHOT'OYJICH OT
Ha MHOI'OWJICH C

be3y u Teopemy Buera aiis peuienus 3agad.
OnepupoBaTh MOHATUSIMH: CUCTEMA JIMHEHHBIX
ypaBHEHU, MAaTPHUIIA, ONIPEACIUTEH> MATPHUIIBI.
Hcnonp3oBath cBOMCTBA

onpenenuTens 2 X 2 1 BBIYUCICHUS €ro
3HAYEHMUsI, MIPUMEHSTH ONPEACIUTETN JJIs
pElIeHUs] CUCTEMBI JINHEUHBIX YPAaBHEHUM.
MoaenupoBaTh peaibHbIE CUTYaIlUU C
ITOMOIIIBIO CUCTEMBI JINHEWHBIX YPaBHEHUN,
HCCIIEIOBATH TOCTPOCHHBIE MOJIEIIH C
MMOMOIIBI0 MAaTPUIL U ONIPEAETUTENEH,
WHTEPIPETHPOBATH MOTYUYECHHBIN pe3yabTaT




OyHKIHH U TpadUKH.
CrenenHast QyHKIUS C HEIBIM
II0Ka3aTesIeM
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OyHKIHSI, CIOCOOBI 3aaHusT (YHKITHH.
Bsaumno obparusie pynkun. Kommnosumus
¢bynkuuid. 'paduk pyHkmm. SneMeHTapHbIC
npeobpaszoBanus rpadpukoB pyHkuuii. O0IaCTh
OTIpe/IeTICHUS] 1 MHOXXECTBO 3HAYCHHM
¢byaxkuun. Hynm ¢pyHKym.

[IpoMexyTKH 3HAKOMOCTOSIHCTBA.

Uérnble u Heu€THbIe QpyHKIMH. [lepruoanueckue
¢bysakiuu. [IpoMexyTKu MOHOTOHHOCTH
¢dbyHKIIMH. MakKCHMyMBI I MUHUMYMBI
¢bynkuu. Haubonpliiee 1 HauMeHbIee
3HaueHUE (PYHKIMH HA TIPOMEKYTKE.
JIuneiiHas, kBaspaTUuHas U ApOOHOJIMHEHHAS
GyHKIUU. DIIeMeHTapHOe HCCeI0BaHnue U
MOCTpoeHHE IpaUKOB ITUX (PYHKIIUH.

CreneHs ¢ 1IebIM [T0Ka3aTesIeM.

bunom HerotoHa.

CrenenHast GyHKIIUS C HATYPAIbHBIM U LEIBIM
nokasareneM. E€ cBoiicTBa u rpaduk

OnepupoBatb MOHATUSAME: (PYHKIHS, CIOCOOBI
3aanus QyHKINH; B3aUMHO OOpaTHBIC
¢byHKuMM, KOMNo3UIUs GyHKIUH, Tpaduk
GbyHKLNH, 00J1aCTh ONpPEENEeHUs U MHOKECTBO
3HaYeHUH QYHKUMUU, HYTU YHKIIUH,
MPOMEKYTKH 3HaKOTIOCTOSIHCTBA; JIMHEWHAs,
KBaJpaTU4HAas, TPOOHOIIMHEHHAS M CTETICHHAS
¢GbyHKUMU. BBINONHATE 3/IeMEHTapHbIe
npeoOpazoBanus rpadukoB GyHKUUNA. 3HATH U
YMETb JI0Ka3bIBaTh YETHOCTh WJIM HEYETHOCTD
(byHKINHU, TEPHOANIHOCTD (PYHKIHH, HAXOIUTh
MIPOMEKYTKH MOHOTOHHOCTH (DYHKITHH,
MaKCUMYMbl U MUHUMYMBbI (DyHKITUH,
HauOoJblIIee U HAaMMEHbIIIee 3HaYeHNE
¢byHkunu Ha mpomexytke. DopMynupoBaTh U
WILTIOCTPUPOBATH Tpa)UuecKy CBOWCTBA
JTUHEWHOM, KBaJIpaTUIHOU, IPOOHO-TTMHEHHON
U CTENIEHHOHN (PYyHKIIHIA.

Beipakates (opMynamu 3aBUCHMOCTH MEXKITY
BEJIMYMHAMU.

3HaTh ONPEJEIICHNE U CBONCTBA CTENIEHHU C
LEJIBIM MTOKa3aTeseM; MoIXO0AIy0 hopMy
3aIUCH JEMCTBUTEIBHBIX YNCEN ISl PEIICHUS
MPAaKTUYECKHX 3a/1a4 U PEACTaBICHUS JaHHBIX




Apudmerndeckuii KopeHb N-0it
CTETICHH.
HppanuonansHble ypaBHEHUS
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Apudmerndeckuii KOpeHb HATYPaTbHOM
CTENeHHU U ero cBoiicTBa. [IpeobpazoBanus
YUCJIOBBIX BBIPAKEHUU, COACPKAIINX CTETICHH
Y KOpHHU.

Uppanmnonansusie ypaBHeHusi. OCHOBHbBIE
METO/IbI PEIICHHS UPPALMOHATBHBIX
ypaBHeHU. PaBHOCUIIBHBIE IEPEXO/IBI B
pElICHNH UPPAMOHATIBHBIX YPABHEHUIA.
CaoiicTBa 1 rpauK KOpHS N-Oi CTETEHU KaK
(GyHKIIMU 00paTHOM CTENEHU C HaTypalbHBIM
MOKa3areiem

dopMyIrpoBaTh, 3aUCHIBATH B
CUMBOJIMYECKOU (hopMe U MCHOIH30BATh
CBOMCTBA KOpHSI N-OM CTENEHU IS
peoOpa3OBaHUs BEIPAKEHUH.

HaxoauTs perienus nppaiuuoHaaIbHbIX
YpaBHEHUH € IOMOIIbIO PABHOCHIIBHBIX
MIEPEXO0/I0B WIIN OCYIIECTBIISAS IPOBEPKY
kopHeil. Ctpouts rpaduk QyHKIUU KOpHS N-
Ol CTETIeHH KaK 0OpaTHOHN i QyHKIUN
CTEIEHU C HAaTYpaJIbHbIM I10Ka3aTeseM

[Noxa3zatenpHast GyHKITHSL.
[Toka3zaTenbHble YpaBHEHUS
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Crenens ¢ pallMOHAIBHBIM ITOKa3aTENEM U €€
CBOMCTBA.

[TokazaTenpHast GyHKIMS, €€ CBOMCTBA U
rpaduk. Mcnonb3oBanue rpaduka QyHKIUU IS
peenus ypaBHeHuil. [loka3arenbHbie
ypaBHeHUsI. OCHOBHBIE METO/IbI PEILICHUS
IIOKA3aTEeIbHBIX YPABHEHUI

DopMyIHpOBaTh ONPEAETICHUE CTEIIEHU C
palMOHAIBHBIM ITOKA3aTEIEM.

BrimonasaTe peoOpa3zoBaHus YHUCIOBBIX
BBIPAXKEHMI, COAEPKALIUX CTENEHU C
palMOHANIBHBIM ITOKAa3aTEIEM.

Ucnons3oBath nudpoBbie pecypehl Iist
MOCTpOeHUs rpaduka noka3zaTeaIbHON PyHKIIUN
Y U3y4YeHUs €€ CBOMCTB.

Haxonuthb pereHust mokazaTeabHbIX
ypaBHEHUU




Jlorapudmuueckas QyHKIuUS. 18 Jlorapudm uncna. CoiicTBa jorapudma.
Jlorapugmuueckue ypaBHEHHS ECSITUYHBIC U HATYPAJIbHBIC JIOTapU(PMBbI.
pucp P A P 3 pud JlaBaTh ompeenieHue Jiorapudma ducia,
[IpeoOpazoBaHue BEIpaXEHUH,
JIECATHYHOTO U HATYPaJIbHOTO Jorapupma.
COJIep KaIIuX Jorapru(MEIL. N
.. Hcnonp30Bath CBOMCTBA JOrapu(MOB st
Jlorapudmuueckas pyHKIus, e€ cBoiicTBa
npeoOpa3oBaHust JOrapuhMHUSCKUX
U rpaduk. .
BoIpakeHui. CTpouTh rpaduk
Vcnionp3osanue rpaduka Gynkiun s norapudmuueckoil GYHKIMU KaK 0OpaTHOH K
pemenus ypaprennid. Jlorapupmuteckue II0Ka3aTesIbHOM M UCII0JIb30BaTh CBOWCTBRA
ypaBHeHust. OCHOBHbIE METO/IbI PEIICHHUS norapubMuUecKoil bYHKIMH /15 petieHus
nOrapupMUICCKUX YPAaBHCHUH. PABHOCUIBHBIC | 54704 Haxomuts PEIIEHUS TOrapHMHIECKHX
MePEeXO0/Ibl B PEIICHUH JIOTapH(PMUIECKUX yYpABHEHHH C TOMOIIBIO PABHOCHIBHBIX
ypaBHCHIN IIEPEXO/I0B MIIM OCYLIECTBIISS IPOBEPKY
KOpHEH
TpuroHoMeTpuvecKre BIPOKEHHS 22 CuHyC, KOCHHYC, TAHT'€HC M KOTaHTCHC

U YpaBHEHUS

YHCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC
Y apKTaHI€HC YHCIIOBOIO apTyMEHTA.
Tpuronomerpuyeckas OKpyKHOCTb,
orpesiesieHue TPUTOHOMETPUUECKHUX (YHKIUI
YUCJIOBOTr0 aprymMenTa. OCHOBHbBIE
TPUTOHOMETpHUUECKHE (POPMYIIBI.
[IpeobpazoBanme TPUTOHOMETPUIECKUX
BbIpakKeHU. Perienne TpuroHoMeTpuyecKux
ypaBHEHUH

[aBaTh ompeneneHus CcHHyca, KOCHHYCA,

TaHI€HCa WM KOTaHIeHCa  YHUCJIOBOIO
aprymMeHTa; a TaKxke apKCHHYCa,
apKKOCHHYCa ¥  apKTaHIeHCa  4YHCIIa.
IIpumMeHATH OCHOBHBIE
TPUTOHOMETPUYECKHE  (POPMYIIBI JUTS
npeoOpa3oBaHus TPUTOHOMETPUYECKUX
BBIPAKCHUM. IIpumeHATH bopMmyIbI

TPUTOHOMETPUM JUIsl PEIIEHUS OCHOBHBIX
TUIIOB TPUTOHOMETPUYECKUX YPaBHEHHI




IlocnenoBaTenbrHOCTH U
POTPECCUU
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ITocnenoBarenbHOCTH, CIOCOOBI 3aaHUS
IIOCJIEI0BATEIbHOCTEM.

Meroa MareMaTU4eCcKO MHAYKIIMH.
MOHOTOHHBIE U OTPaHUYEHHBIE
nociiefoBarenbHoCcTU. Mcropus aHanusza
0EeCKOHEUHO MaJIbIX. ApudmeTndeckas u
reOMETPHUYECKasl IPOrPECCUH.

beckoneuHo yObIBarolasi reOMeTpu4ecKas
nporpeccusi. Cymma OECKOHEYHO YOBIBAIOIIEH
r€OMETPUYECKON ITPOTrPECCUH.

JIHEHBIN 1 SKCIOHEHIMAIbHbIA pOoCcT. Yucio
e.

dopmyiia CI0KHBIX IIPOLEHTOB.
Hcnonp30BaHne Iporpeccuy JUIsl pelIeHUs
peaJIbHBIX 3a/1a4 PUKJIAJHOTO XapaKTepa

OnepupoBarh NOHIATHSIMU:
[10CJIEI0BATENbHOCTb, CIIOCOOBI 3aaHUs
IIOCJIEZI0BATEIbHOCTEN; MOHOTOHHBIE U
OTPaHUYEHHBIE NI0CIIEN0BATENBHOCTH;
HCCIIEN0BATh I10CIEA0BATEIIBHOCTY Ha
MOHOTOHHOCTb U OTPaHU4YEHHOCTb.
[Tonmy4ats mpeacTaBieHne 00 OCHOBHBIX
ujedx aHaiausza 6ecKoHeYHO MaibIX. J[aBaTh
olpezesIeHue

apu(pMeTHYECKONU U TreOMEeTPUIECKON
nporpeccuu. JlokaspiBaTh CBOWCTBA
apu(pMETHYECKONH U FreOMEeTPUIECKON
IIPOrPECCUH, HAXOUTh CYMMY WICHOB
IIPOTPECCUH, a TAKKE CYMMY WICHOB
0eCKOHEYHO yOBIBAIOIIEH TreOMETPUIECKOI
nporpeccuu. Mcnonp30BaTe Iporpeccuu Juist
penieHus 3a/1a4 NpUKIaJHOrO Xapakrep.
[TpumeHsTh POPMYITY CIOKHBIX MPOLIEHTOB AJIs
peuieHus 3a1ad U3 peaslbHON TPaKTUKHU




HenpepoiBHble QyHKINH.
IIpounsBonHas

20

HenpepoiBHble pyHKIIUU 1 UX cBoiicTBa. Touka
paspbiBa.

Acumnrotsl rpadukoB ¢pynkuuii. CBoiicTBa
(yHKIMH HETIPEphIBHBIX Ha OTpe3ke. MeTos
MHTEPBAJIOB ISl pELIEHMSI HEPAaBEHCTB.
[IpumeHeHne CBOWCTB HETIPEPBHIBHBIX (PYHKIUI
Juid peuieHus 3anad. [lepsast u Bropas
npou3BojHble pyHkuuu. Omnpenenexue,
reOMETPUUECKUI U (PU3NYECKHUI CMBICI
IIPOU3BOJIHON. Y PaBHEHHE KAacaTEIbHOMU K
rpaduky ¢ynkiuu. [IpousBoansie
asieMeHTapHbIX QyHKIMHA. [IponsBogHas
CYMMBI, IPOU3BEACHMS], YACTHOTO U
KOMIIO3ULIUHU (PYHKIUI

OnepupoBaTh NOHATUAMH: (DYHKIIHS
HeMpepbIBHAsL HA OTPe3Ke, TOUKa pa3pbiBa
¢byHKIMH, acHMOTOTa rpaduKa GyHKIUH.
[IpuMeHATh CBOMCTBA HEMPEPBIBHBIX (PYHKITUI
Juid pereHus 3agad. OnepupoBaTh NOHATHIMU:
nepBasi ¥ BTOpasi IPOM3BOIHBIC (PYHKIINY;
MOHUMATh (PU3UYECKHIA U

reOMETPHYCCKUI CMBICTI IIPOM3BOTHOM;
3aIMCHIBATH ypaBHEHUE KacaTeJIbHOM.
Breranciars IIPOU3BOTHBIC CYMMBI,
MPOM3BEJICHUS,  YaCTHOTO W CJIOXKHOM
byHKIIH.

W3yuaTh NpOU3BOIAHBIC AIEMEHTAPHBIX
byHKIH.

Hcnonb30BaTh TeOMETpUYECKUIA U PU3UUECKUI
CMBICJI IIPOU3BOJHON [UIs pelleHus 3a1a4

[ToBTOpEeHnue, 06061IEHNE, 5 OcHoBHbIE OHATHUSA Kypca anredpbl U Havas
. [IpuMeHsITh OCHOBHBIE IOHATHUS Kypca
cucTreéMaTnu3alus 3HaHN! MaTE€MaTHYECKOI0 aHaIu3a P yp
anreOppl ¥ Ha4YaJl MaTEMAaTUYECKOT0 aHaIu3a
10 kmacca, o00600meHHE M CHCTEMaTH3alMs .
- JUTS pelIeHUs 3a/1ad U3 pealibHOM KHU3HU U
3HAHUU
JIPYTUX MIKOJBHBIX MPEIMETOB
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11 KUIIACC

Konuuectso OcHoOBHOE coziepKaHue pasiena
Hazpanue pa3nena (Tembl) OcHoBHBIE BUBI ACSITEILHOCTH 00Yy4aIOIINXCs
4acoB (Temsr)
Uccnenosanue byHKIHIT c 22 [IpumeneHnne Npou3BOIHOM K MCCIIEA0BAHUIO CtpouTth rpadvK KOMITO3UIIMHA (PYHKITUH C

MTOMOIIBIO TIPOU3BOTHOM

(GyHKIMA Ha MOHOTOHHOCTBH U DKCTPEMYMBI.
Haxoxxaenne HanOoIIbIIEro X HaNMEHBIIIETO
3HaYEHUS HEMPEPHIBHOM (PYHKIIMM HA OTPE3KE.
[IpumeneHne npoU3BOIHON ISl HAXOXKICHUS
HaWJTy4IIero pelieHus B MPUKIIAIHBIX 3a/a4ax,
JUTS ONIPEEIICHHS] CKOPOCTH U YCKOPEHUS
rporecca, 3aIaHHOTO (OPMYJIOH UITH
rpaduKoM.

Kommnoszumust pyHKImiA.

I'eomeTpuueckue oOpa3sl ypaBHEHUN U
HEPaBEHCTB Ha KOOPAMHATHOM MIIOCKOCTU

ITOMOIIIBIO JIEMEHTAPHOT'O UCCIICTOBAHUS U
CBOMCTB KOMNO3ULIMKU. CTPOUTH
reoMeTpuyeckrue o0pas3bl ypaBHEHUI U
HEPABEHCTB Ha KOOPAMHATHOU IJIOCKOCTH.
Hcnons30BaTh NPOUM3BOJHYIO IS
UCCIIeIoBaHus (YHKIIMA HA MOHOTOHHOCTH H
IKCTPEMYMbI;, HAXOIUTh HAMOOJIbIIIEE U
HauMEHbBIIIee 3HAUYCHUS (PYHKITHH
HETIPEPHIBHON Ha OTPE3KE; CTPOUTH TpaduKu
(GyHKIMI HA OCHOBAaHUHU MTPOBEIEHHOTO
HUCCIICI0BAHUS.

Hcnonbs30BaTh NPOM3BOJHYIO ISt
HAax0’KJICHUs HAWJTYYILEro perieHus B
MPUKJIAHBIX, B TOM YKCJIE COLIMAIBHO-
SKOHOMUYECKHUX, 3a]a4ax, Il ONpeaeSICHUs
CKOPOCTHU W YCKOPEHHUs Mpolecca,
3a1aHHOTO (POpPMYITOH MK TpaduKOM.
[TomyuaTs mpencTaBieHre O MPUMEHEHUHN
MIPOW3BOHON B PA3IMYHBIX OTPACIIAX
3HAHUI




[TepBooOpa3Has 1 MHTETpaT 12 OmnepupoBaTh HOHATUSAMHU:
ITepBoobpasHasi, OCHOBHOE CBOHCTBO 1epBooOpa3Has U OnpeaeaeHHbI HHTErpall.
NepBOOOPasHbIX. HepBoE)6pa3Hme HaxonuTh nepBooOpasHble 3JeMEHTapHBIX
aneMeHTapHbIX QyHKIuiA. [IpaBuia o
(GYHKIMH ¥ BBIYMCIIATH HHTErpal 1o (hopmyrie
HaXO0XKJICHHUS NepBOOOpa3HbIX. MHTEeTpai. .
9 Herotona— Jleitbuuna.
I'eomeTpuueckuii cMbICI MHTETpaa.
. HaxoauTs miomany miockux Guryp u
Brruucnienue onpeaenéHHOro HHTETrpaa 1mo . ]
. 00BEMBI TEJI C TIOMOUIBIO OIPEACIEHHOTO
dopmynie Hetorona— Jleitbuuna. [Ipumenenue
. MHTETpaia. 3HAKOMHUTHCS C MATEMAaTHIECKUM
MHTETpaja s HaXOXKACHUS TUIomanei
« MOJICIIMPOBAaHUEM Ha MIPUMEpPE
TUIOCKUX (DUTYP U 0O0BEMOB TEOMETPUIECKHUX .
N muddepeHnranbHpIX ypaBHeHui. [lomydaTs
teit. [Ipumepsr pemennii auddepeHnnanbHbIX
. MPEJICTaBICHUE O 3HAYCHUHU BBEICHUS
ypaBHeHu. MaTemaTndeckoe
MOHATHUS HHTETPaJIa B Pa3BUTHU MAaTEMaTHKH
MO/JICIIMPOBAaHHUE PEATIHHBIX MTPOIIECCOB C
noMoIbio AudQepeHnrnanbHbIX YpaBHEHUH
14 Hcnonp30Bath U(POBBIE peCypChl s

I'paduku TpuroHOMeTpHUECKUX

(GYHKIHH.
Tpuronomerpudeckrue HepaBeHCTBA

Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U
rpaduku.

OT60p KOpHEIN TPUTOHOMETPUUECKHUX
YPAaBHEHUH € TOMOIIBK TPUTOHOMETPHUUECKON
OKpPYXKHOCTH. Pelienue TpuroHoMeTpuieckux
HEpaBEHCTB

MIOCTPOEHHUSI TPA(PHUKOB TPUTOHOMETPHUUECKHUX
(GYHKIMU ¥ U3y4eHUs X CBOMCTB. Pemiath
TPUTOHOMETPUYECKHE YPAaBHEHUS U
OCYILIECTBISATH OTOOP KOPHEHN C MOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH.
[TpumensaTs (OpMYIBI TPUTOHOMETPUHU  JUIS
pelieHus OCHOBHBIX TUIIOB
TPUTOHOMETPUYECKHUX HEPABEHCTB.
Hcnonb3oBate  1UGpPOBBIE  pecypehl Ui
IIOCTPOEHHUS U UCCIIEOBAHMUS

rpaduKoB QyHKIIHIA




WppannonanbHble, OKa3aTelbHbIE
U Jorapu(pMUIecKre HEpaBeHCTBA

24

OcHOBHBIE METOBI PELICHUS TTOKA3aTENIbHBIX U
Jorapu(pMUUECKUX HEPABEHCTB.

OcHOBHBIE METOBI PELICHUS UPPALIOHATBHBIX
HepaBeHCTB. [ paduyeckue MeToabl peleHUs
UppalMOHANIbHBIX, TOKA3aTEIbHBIX U
norapu(MUYECKUX ypaBHEHUI U HEPaBEHCTB

[IpuMeHATH CBOMCTBA MOKA3aTEIbHON U
norapupMuUecKo QYHKIMHA K PELICHUIO
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
HepaBeHCTB. OOOCHOBaTh paBHOCUIJIBHOCTh
Hepexo/10B.

Pemate nppanyoHangbHbIEC U
KOMOMHHPOBAaHHBIE HEPABEHCTBA, C
MIOMOUIbIO PABHOCUJIBHBIX NEPEXOI0B.
Hcnonb30Batk rpaguueckue METoabl U

CBOMCTBa BXOAIIUX B YPABHCHUC UIIN
HCPABCHCTBO Q)YHKHHIZ JJIA pCHICHUA 3a1a1n

KommniiekcHblie uncia

10

KomrnekcHele yncna. AnreOpandeckas u
TpUTrOHOMETpHUUEcKas (POPMBI 3aITUCH
KOMIUIEKCHOTO unciia. AprupMeTHyecKue
orepanyy ¢ KOMIUIEKCHBIMHU YHCIaMH.
N3o0pakeHne KOMIUJIEKCHBIX YHMCEN Ha
KOOpJIMHATHOM M1ockocTH. @opmyna Myaspa.
KopHu n-o#i crenenn n3 KOMIUIEKCHOTO YHCIIA.
[IpuMeHEeHNEe KOMIUIEKCHBIX YUCEN AJIs
pemeHust GU3NYECKUX U FeOMETPUIECKUX
3a1a4

OnepupoBaTh TMOHATUSAMHU: KOMILJIEKCHOE
YHCIIO U MHOKECTBO KOMILJIEKCHBIX YHCEII.
[IpencTaBiasTh KOMIUIEKCHBIE YUCHIA B
anredpanvecKkoi U TPUTOHOMETPUUYECKOM
¢dbopMme. BeimonusiTh apupmeTnueckue
olepaluy ¢ HUMHU.

N3o0paxkaTh KOMIUJIEKCHBIE YHCIa Ha
KOOPJAWHATHOM IIOCKOCTH. [IpuMeHsTh
dbopmyny MyaBpa 1 nostyuaTh IpeCTaBICHNE
0 KOpHSIX N-0i1 cTeneHu U3 KOMILIEKCHOTO
qucia. 3HAKOMHUTBCS C IPUMEpaMu
PUMEHEHHS KOMIUIEKCHBIX YMCeN s
peLIeHHs TEOMETPUYECKUX U (PU3NUECKUX
3a1a4




Harypanbnsle u niensie yucna

10

Harypanbnsle u nensie yucna. [Ipumenenne
IIPU3HAKOB AeauMocTy 1enbix yucen, HOJ u
HOK, octatkoB o MojyJito, anroputMma
EBxnupa i pemeHus 3a1ad B LEIbIX YUCIIAX

OnepupoBath MOHATUSAMU: HATYPAJIbHOE U
1[€JI0€ YHCII0, MHOYKECTBO HATypalIbHBIX U
OEJIbIX YHUCCII.

Hcnonp3oBaTh MPU3HAKH OACTIMMOCTH LCIIbIX
yucen; octatku no moayito; HOJl 1 HOK
HaTypaJIbHBIX YUCCJI; AJITOPUTM EBKJII/II[a JJIA
pelieHns 3a1ad.

3anuceIBaTh HaTypaJIbHbIC qucjia B
Pa3INIHBbIX MNO3UMIITMOHHBIX CHUCTCMax
CUHUCIICHUA

Cuctembl palluOHAIbHBIX,
UPPaIMOHATILHBIX
MOKA3aTeIbHBIX U
norapu(pMHUECKUX YpaBHEHHMA

12

CucremMa 1 COBOKYITHOCTh ypaBHEHHI.
PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBICIICICTBHSI.

OCHOBHBIE METOBI PEIIEHUS CUCTEM U
COBOKYITHOCTEH PAllUOHAJIBHBIX,
UPPaLMOHAIBHBIX, TIOKA3aTEJIbHBIX U
norapupmMuUecKux ypaBHeHH. [Ipumenenune
YPaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3a1a4 U 33/1a4 U3 Pa3Iu4HbIX
o0acTeil HayKH U peaNbHOM KU3HM,
HMHTEpIIpETAL|s NOJIyYEHHBIX PE3YJILTATOB

OnepupoBath NOHATUSAMU: CUCTEMA U
COBOKYIIHOCTb YPaBHEHUI U HEPABEHCTB;
pEeLIeHNEe CUCTEMBI WJIM COBOKYITHOCTH;
PaBHOCHJIBHBIE CUCTEMBI U CHCTEMBI-
ciencTeus. HaxonuTe pemenus cucreM u
COBOKYITHOCTEH LIEJIBIX PAllMOHANIbHBIX,
UPPALMOHAIIBHBIX, [I0KA3aTEIbHBIX U
Jorapu(pMHUECKUX ypaBHEHUH 1 HEPABEHCTB.
IIpuMeHsTh cucTEMBI YypaBHEHUN K PEILIEHUIO
TEKCTOBBIX 3aj[ay U3 pa3jInYHbIX o0sacTei
3HaHUH U peabHOMN JKU3HU;
MHTEPIPETUPOBATH MOTYYCHHbBIE PEIICHHUS.
Hcnonp3oBathk upoBble pecypchl




3aauy ¢ napaMeTpamu

16

PanyoHaneHbIe, MppalMOHAJIBHBIE,
MoKa3aTeJIbHbIe, JOrapUPMHUUECKUE U
TPUTOHOMETPUYECKUE YPABHEHM 1, HEPABEHCTBA
U CUCTEMBI C ITapaMeTpaMu.

ITocTpoeHue u nccneaoBaHUE MATEMATUIECKUX
MOJEJIEH pealbHBIX CUTYallMi C IOMOLIBIO
YpaBHEHUH, CUCTEM YPAaBHEHUM U HEPABEHCTB

C ImapameTpaMu

Bri6upath ciocod pemieHus panuoHaIbHbIX,
UPPALIMOHATIBHBIX, TOKA3aTeNIbHbIX,
norapu(MUYECKUX U TPUTOHOMETPHUIECKHIX
YpaBHEHUU U HEPABEHCTB, COACPIKAITUX
MOAYJIU U napameTpsl. [I[puMeHsTh
rpaduyecKue U aHATUTHYECKUE METOIBI JIS
pelieHusl ypaBHEHHUI 1 HEPABEHCTB C
napaMeTpami, a TaKXKe UCCIeI0BaHue
(GYHKIIUH METOIaMH MaTEMaTHIECKOTO
ananu3a. CTpOUTh M UCCIIEI0OBATh
MaTeMaTUYeCKUe MOJICIHN PEeabHBIX CUTYaAIlUN
C MIOMOIIIBIO YPABHEHU,

HEPABEHCTB U CUCTEM C MapaMeTpaMu

[ToBTOpEeHUE, 0000IIEHNE,
CcHUCTEMaTH3alus 3HAHUI

16

OCHOBHBIE TTOHSTHSA U MCTObI KypcCa,
O606H.[€HI/IC M cCUCTeMaTHu3alys 3HaHUU

MoaenupoBaTh peajibHblE CUTYyallMd Ha S3bIKE
anreOppl, COCTABISATH BBIPAKECHUS, YPAaBHEHUS,
HEPAaBEHCTBA M HUX CHUCTEMBI IO YCIOBHIO
3a71a4M, UCCIIEN0BAaTh ITIOCTPOCHHBIE MOJIENIA C
HCIMOJIb30BAHUEM

amnmapara anreodpsl,

MHTEPIPETUPOBATH MTOITYYEHHBIN pe3yibTarT.

[TpumensaTh QyHKIMH

JUIsl  MOJEJIMPOBAHMSI M MCCIENOBaHUSA
peasIbHBIX IpoueccoB. Pemars npukiagHbe
3ajiauy, B TOM qucie
COLMAJIbHOOKOHOMUYECKOTO U  (PU3NYECKOTO
XapakTepa, CpeICTBaMH  anreOpsbl U
MaTEMaTHYECKOT0 aHaJIn3a

OBUIEE KOJIMYECTBO YACOB
1O [TIPOT'PAMME
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TEMATHYECKOE IINTAHUPOBAHHUE

Koanvecrso yacoB DJIeKTPOHHbBIE Yuder paGoueii nporpaMMbl BOCIIUTAHUA
No HaumeHnoBaHue pa3nesoB u Konrpoanr Ilpakruye (undposbie)
n/n TeM NMPOrpaMMbl Bcero HBIE cKHe obpa3soBaTebHbIe
paﬁo’[‘bl paﬁOTbl pecypchl
1 [oBToOpenue, 0600IICHNHE, 5 2 Bbubnuorexa IIOK NpUBJICUYCHHE BHUMAHUS 00y4YarONIUXCs K IIEGHHOCTHOMY acIeKTy
cUCTeMaTH3alus 3HaHUN https://m.edsoo.ru n3y4aeMbIX Ha ypoKax SIBICHUH, OpraHu3alus ux paboThl ¢
2 MHOXeCTBO JeHCTBUTEITHHBIX Bubmmorexa [IOK TOJly4aeMOii Ha yPOKE COLHANBHO 3HAYMMOM HH(pOpMaLmeii —
qrce. MHOTOUIEHEL. https://m.eds00.ru WHHUIMHMPOBaHUE ee 00CYKJICHNUS, BRICKA3bIBaHHS 00Y4aOIIUMHUCS
PaHI/IOHaHBHLIe YpaBHEHHUS U 24 CBOCI'0 MHCHUA I10 €€ MMOBOAY, BLIpaGOTKH CBOEro K HEeH
HepaBeHCTBa. CHUCTEMBI OTHOIICHMA,
JIMHEIHBIX YpaBHEHUH - UCTIONIb30BAaHNE BOCTIMTATENIBHBIX BOSMOKHOCTEH CconepKaHus
3 ApucMeTHIECKH I KOPEHb n-0i BuGmmotexa HIOK y4eOHOTo MpeaMeTa 4epe3 AEMOHCTPALNIO 00yJIaiomuMCs
MPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO TIOB
creneHu. MppannoHanbHbIe 15 https://m.edsoo.ru puMep 5 - TP ﬂ6 CACHMUA,
MIPOSIBIICHUSI YETIOBEKOIIO0MS 1 100poce
ypaBHeHHs p J0OpOCepACUHOCTH, Yepe3 Moa00p
COOTBETCTBYIOIINX TEKCTOB JIJIsl YTEHHMS, 3324 JUIsl peIleHNs],
4 IToxa3zaTenpHasd QyHKIHS. Bubnumorexa [IOK .
10 npoOJIEMHBIX CUTYaluit 1J1s1 00CyXKIIeHHs B KJlacce; IPUMEHEHHE Ha
IMoka3zarenbHbIC YPaBHEHUSI https://m.edsoo.ru
YPOKE MHTEPaKTUBHBIX (POPM pabOThI C
5 Jlorapngmirieckas pyHKups. 18 Bubimorexa LIOK 00YYAKOIIMMHUCS: MHTEIUIEKTYAIbHBIX MID, CTUMYJIMPYFOIMX
Jlorapngmurieckne ypasrerus https://m.edsoo.ru 03HABaTEILHYH MOTHBALUIO 00Y4aloNIUXCS; IMCKYCCHI,
6 Tpuronomerpudeckne 29 1 bubnuorexka LJOK KOTOpBIE JAIOT 00y4YaroKUMCs BO3MOYKHOCT IIPHOOPECTH OTIBIT
BBIPKEHUS U YPaBHEHUSI https://m.edsoo.ru BEJICHUSI KOHCTPYKTHBHOTO JIMAJIOTa; TPYIIIOBOM paGOTHI HITH
7 ITocnenoBarensHOCTH U 10 1 bubanoreka [JOK paboTsl B apax, KOTOPbIC y4aT KOMaHIHOU paboTe u
IPOrPeCCHH https://m.edsoo0.ru B3aMMOJIEHCTBHIO C IPYTUMH JETHMH;
8 HenpepsiBHbie dyHKIHIL. Bumorexa LIOK - MTHUIIMMPOBAHHUE U TOJIEPKKa UCCIIeI0BATEIbCKOM
Tponseomas 20 1 https://m.eds00.ru JIeSITEJIFHOCTH 00YYaroIMXCsl B paMKax peaan3alid UMU
9 o o Bub 110K WHIIUBHYAJIbHBIX ¥ TPYIIIOBBIX HCCIIEA0BATENBCKUX MIPOEKTOB, YTO
HKIMU ¥ rpaduku. noIMoTEKa
Y P JIaCT 00YYArOIMMCS] BO3MOXKHOCTh [TPUOOPECTH HABBIKU
CrenenHas QyHKIUS C LETBIM https://m.edsoo.ru .
CaMOCTOSTENILHOTO PEIICHHsI TEOPETUUECKOM MPOOIeMBbl,
ToKazaTeseM 12 .
TeHepHUPOBaHUs U 0(popMIICHNS COOCTBEHHBIX HEH,
YB&KHUTEJIBHOTO OTHOLICHHS K 4y>KUM UIesiM, 0OPMIICHHBIM B
paboTax Ipyrux HcclieoBaTelNel, HABBIK yOJIMYHOTO
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10

BBICTYIUICHHS TIEPE ayJUTOPHEH, apryMEHTHPOBAHUS U
OTCTaMBAaHMS CBOCH TOUKH 3PCHHUS. - BKIIIOUEHUE B YPOK HTPOBBIX
MpOoLEayp, KOTOPBIE IIOMOTAIOT

MOZJIEP>KaTh MOTHBALIMIO 00YJalOMNXCs K MOIYIESHHUIO 3HAHNH,
HaJIa)KUBAHUIO ITO3UTHBHBIX MEXIHIHOCTHBIX OTHOLICHHUIT B
KJIacce, IIOMOTAIOT YCTAHOBIICHUIO I0OPOKETaTeIbHOM
aTMocdepbl BO BpeMsl YpOKa;

- opraHu3anys megdcTBa MOTUBUPOBAHHBIX U 3PYANPOBaHHBIX
oOyuaromuxcs Hajl UX HEeYCIEeBAIOUMMHU OJHOKJIACCHUKAMH,
JIAIOIIEro UM COLMAIEHO 3HAYMMBIH OTIBIT COTPYAHUYIECTBA U
B3aUMHOW TIOMOIIIN;

11 xnacc
KonuyecTBo yacoB DJIeKTPOHHbIE Yu4er paGouyeii mnporpaMmMbl BOCIMTAHUS
Ne HaunmeHoBaHMe pa3esioB U Kontposs Ilpakruue (undposbie)
n/n TeM NMPOrpaMmbIl Beero HbIE cKHue o0pa3oBaTesbHbIE
paﬁoTb[ paﬁOTbI pecypchbl
1 HUccnenosauue pynkumii ¢ 22 1 Bubnumorexa [IOK MpUBJICUYCHIE BHUMAHUS 00YJarONINXCS K IIEHHOCTHOMY acCIeKTy
TIOMOIIBIO TIPOU3BOJTHO https://m.edsoo.ru n3y4aeMbIX Ha ypoKax sIBIICHUH, OpraHu3alus ux paboThl ¢
2 [lepBooOpa3Has 1 HHTETPAT 12 1 Bubmmorexa [IOK T0JTy4aeMOii Ha YPOKe COLMATbHO 3HAYNMON HH(bOpMarHeii —
https://m.eds00.ru WHHUIMUPOBaHUE ee 00CYKJICHNUS], BRICKA3bIBaHHSI 00YYaIOIIUMHUCS
CBOEr0 MHEHHUSI I10 €€ IOBOJY, BEIPAOOTKH CBOETO K HEil
3 I'padmku TpUroHOMETPUUECKUX 14 1 Bubnuorexa [IOK 2y, BHIPAOOTKI CBOETO K He
i . OTHOIICHHUS;
byHKIHiA. https://m.edsoo.ru ’ .
TpHUroHOMETpHIECKHE - UCTIONIb30BAHHUE BOCIIUTATEIIEHBIX BOSMOXKHOCTEH COlepKaHus
4eOHOTO MpeaMeTa U MOHCTpanu AroIUMCS
HepaBeHCTEA Y4e0HOTO MpenMeTa Yepe3 IEMOHCTPAITUI0 00YJaOIIIMC
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00YYarOLIMMHUCS: UHTEIUICKTYaIbHBIX UT'DP, CTHMYJTUPYIOIIUX
MO3HABATEJILHYIO MOTHBALMIO O0YYaIONXCS; AUCKYCCH,
KOTOpBIE JAfOT 00yJaIOmuMCs BO3MOXKHOCTE IIPHOOPECTH OTIBIT
BEJICHUsI KOHCTPYKTUBHOTO THAJIOTA; TPYIIIIOBOM pabOTHI HIIN
paboTHI B mapax, KOTOpbIE ydaT KOMaHIHOW padoTe u
B3aUMO/ICHCTBUIO C IPYTUMH JIE€THMU;

- MTHUI[MMPOBAHHUE U MOJIEPKKA UCCIIEI0BATEIbCKOM
JIeSITEIbHOCTH OOYYaroIMXCsl B paMKax peain3alii UMU
WHAWBUAYAJbHBIX U I'PYIIIOBLIX UCCICA0BATCILCKUX IMTPOCKTOB, YTO
JIacT 00yYaroIMMCS BO3MOXKHOCTh ITPUOOPECTH HABBIKU
CaMOCTOSITENIBHOTO PELICHHUS TEOPETUIECKON ITPOOIIEMBI,
TreHEepUPOBaHHs 1 0)OPMIICHUS COOCTBEHHBIX UIICH,
YBaXXUTEIFHOTO OTHOLICHHS K Uy>KHM HACAM, 0(OPMIICHHBIM B
paboTax Ipyrux McclieNOBaTeleH, HaBbIK MyOINYHOTO
BBICTYIUICHHS NIepe]] ay ANTOPHUEH, apryMeHTHPOBAaHHS 1
OTCTauBaHHUs CBOCH TOUKHU 3pCHUs. - BKIIIOYCHUE B YPOK UTPOBBIX
HpOoLEayp, KOTOPbIEe IOMOTal0T

MoAACPIKATh MOTHUBAIIUIO 06yqafom1/1xca K NOJTY4YCHUIO 3HaHHﬁ,
HaJJAXKUBAHMIO MMO3UTUBHBIX MEXJINYHOCTHBIX OTHOIIIEHHUH B
KJ1acce, IOMOTaloT YCTAHOBICHUIO JOOpOXKeTaTeIbHON
aTMoc(epbl BO BpeMs YpOKa;

- opraHu3anys medcTBa MOTHBUPOBAHHBIX H 3PYIUPOBAHHBIX
00y4JaroLIMXCs HaJl UX HEYCIIEBAOIINMH OTHOKJIACCHUKAMH,
JAIOIIEr0 MM COLMAIBEHO 3HAYUMBIN OIBIT COTPYAHUYECTBA U
B3aMMHOM TIOMOLIY;

OBILIEE KOJIMYECTBO YACOB I10
MMPOIr'PAMME
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OEJNEPAJIBHASA PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPUS»

MNOACHUTEJIBHASA 3AIINCKA

['eomeTrpust sBIIsIeTCSI OAHUM U3 0a30BBIX KYPCOB Ha YPOBHE CpPEIHEro 00IIero oopa3oBaHus, Tak
Kak 00ecreYnBaeT BO3MOXXHOCTh HM3YyUCHHS JWCIHUIUIMH E€CTECTBEHHOHAYYHOW HAINpPaBIECHHOCTH H
peIMETOB r'yMaHUTapHOTro 1uKiIa. [IocKoNbKyY Jornueckoe MelluieHHe, GopMUpyeMOoe NMPU U3YYEHUU
00y4JaroIMMUCS TOHSITUHHBIX OCHOB FT€OMETPHH, MPH J0KA3aTEIbCTBE TEOPEM U MOCTPOCHUH LIETIOUKU
JIOTUYECKHUX YTBEPKACHUU IIPU PELICHUU T€OMETPUUYECKUX 3a]a4, YMEHUE BBIIBUTATh U ONPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCIONB3YIOTCS HPH PEIICHUH 3aJad €CTECTBEHHO-HAy4YHOI'O LUKIIA, B
YaCTHOCTH (PU3UYECKUX 33]1a4.

Lenb ocBoeHMs mporpamMmbl yueOHOro Kypca «I'eomeTpus» Ha yriyOJaEHHOM YpOBHE — pa3BUTHE
WHAUBUAYAIBHBIX CIIOCOOHOCTEH OOYYalOIIMUXCS MPH H3yYEHUH TE€OMETPUU, KaK COCTaBISIOLICH
npenMeTHoil oOmactu  «MaTtematuka u  MHpOpMaTHKa» dYepe3 oOOecredyeHHue BO3MOXKHOCTHU
NpUOOpEeTEeHUs] M HUCIIONb30BaHUA Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW U JICHCTBUH,
crnenu(pUYHbIX T€OMETPUH, U HEOOXOIUMBIX JJIs YCIEIIHOro MPOo¢EeCCHOHATBHOIO 00pa3oBaHUs,
CBSI3aHHOT'O C UCIIOJIb30BAHUEM MAaTEMATHUKHU.

[TpuopuTeTHBIMH 3a7auaMH Kypca T€OMETPHM Ha YIIIYyOJEHHOM YPOBHE, PACHIMPSIONIMMU H
YCUJIMBAIOIIMMU Kypc 6a30BOT0 YpOBHS, SIBISIOTCS:
paclIMpeHne NPeCTaBICHUS O TEOMETPUH KaK YaCTU MUPOBOU KyJIbTYpbI U

(GopMUpOBaHHE OCO3HAHUSI B3aWMOCBSI3M TE€OMETPUU C OKPYKAIOIUM MHUPOM; (OPMUPOBaHUE
MIPE/ICTaBICHMSI O IPOCTPAHCTBEHHBIX (PUTypax Kak O BaKHEHIINX

MaTeMaTUYECKUX MOJEIAX, MO3BOJIAIOIIMX OMHUCHIBATh M W3Yy4aThb Pa3HbIE SIBICHUS OKPYXKArOIIETo

MUpa, 3HaHUE MOHATHIIHOrO ammaparta mno pasjeny «CrepeoMeTpus» y4yeOHOro Kypca TreOMETpHH;

(dopMUpOBaHKE YMEHHUS BIa/1I€Th OCHOBHBIMH MOHATUSMU O IPOCTPAHCTBEHHBIX

¢urypax u uX OCHOBHBIMH CBOMCTBAaMH, 3HAHHE TeOpeM, (OpMYT M YMEHHE UX MPUMEHATb, YMEHHUS

JI0Ka3bIBaTh TEOPEMBl U HaXOJIUTh HECTAHAAPTHBIE CIIOCOOBI pelieHus 3aaa4; GOpMUPOBAHNE YMEHUS

pacro3HaBaTh Ha YEPTEKAX, MOJEISAX U B pEAIbBHOM MHUPE

MHOTOTPAaHHMKM W TejJa BpalIeHHs, KOHCTPYMPOBATh TIE€OMETpUYECKHe MOoJenu; (popMupoBaHUE
MMOHUMAaHUS BO3MOXHOCTH aKCUOMATUYECKOTO MOCTPOCHUS

MaTeMaTUYeCKUX Teopud, (QOpMHUpPOBAHUE TMOHUMAHHS POJU AaKCHOMAaTHUKHA  MPH MPOBEIECHUU

paccyxaeHuit; GopMUpPOBaHUE YMEHHs BIIaIETh METO/IaMU J1I0Ka3aTeNbCTB U AITOPUTMOB

pelleHus, yMEHUs HX HPUMEHATh, MPOBOAUTH JOKa3aTelbHbIE PACCYXKICHHS B XOJE pelleHus

CTEpEOMETPUYECKUX 33a4 U 3ajlay ¢ MPAKTUYECKUM CO/IepKaHueM, (POpMUPOBAaHHE MPEICTABICHUS O

HEOOXO/MMOCTH JIOKa3aTeNbCTB IPH OOOCHOBAHWM MAaTEMAaTUYECKUX YTBEPXKICHHH M pPOJU

AKCHOMAaTHKU B TIPOBEIACHUM JEAYKTUBHBIX pPacCyXIECHHH; pa3BUTUE M COBEPIICHCTBOBAaHUE

UHTEJUIEKTYaJbHBIX W TBOPYECKHX CHOCOOHOCTEH O0Oydarommxcs, MO3HABATENIbHON aKTUBHOCTH,

UCCIIEIOBATEIbCKUX YMEHMM, KPUTUYHOCTH MBILIUIEHUS, WHTEpPECa K M3YYEHHIO TE€OMETPUU;

dopMupoBanre GYHKIIMOHATLHOW IPaMOTHOCTH, PEJIEBAHTHON r€OMETPUU: YMEHUS

pacro3HaBaTh MPOSBICHUS I'€OMETPUUECKUX MOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEM B pEasbHBIX

KU3HEHHBIX CUTYAIUSIX U IPU U3YYEHHUH APYIMX Y4€OHBIX IPEIMETOB, IPOSIBICHUS 3aBUCUMOCTEN U

3aKOHOMEPHOCTEM, MOAEIMPOBAaHUS PEATBHBIX CHUTYyalMil, UCCIEIO0BAHUS IOCTPOEHHBIX MOJENEH,

MHTEPIIPETALMN ITOJIyYEHHBIX PE3YyIbTATOB.



OCHOBHBIMHU COJIEp)KATEIbHBIMU JHHUSAMHU yueOHOro Kypca «l'eomerpusi» B 10-11 xmaccax
saBisrOTCs:  «[IpsiMble W TIOCKOCTH B TPOCTpaHCTBE», «MHororpanHukn», «Tema BpalieHuUs»,
«BeKTophl 1 KOOPIUHATHI B IPOCTPAHCTBEY, «J/IBIKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe B DPI'OC COO TpeboBaHHME «YyMETh ONEPUPOBATH MOHATHAME,
PEJIEBAaHTHBIX TEOMETPUU Ha yriiyOséHHOM ypoBHE oOydenus B 10—11 kimaccax, OTHOCHUTCS KO BCEM
CoJiepKaTeIbHBIM JIMHUSAM y4eOHOro Kypca, a (pOopMHUpOBaHUE JIOTHUYECKHX YMEHUH pacrpenesercs
HE TOJBKO IO COJEPXATEIbHBIM JHHUSAM, HO U 1o rogam oOyuenus. CoxepkaHue oOpa3oBaHUS,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yinbTaTaM ocBoeHHs @DenepanbHOil paboueil mporpammel,
pacrpenenéHHbIM 1O TrojaM OOy4eHHus, CTPYKTYpUPOBAaHO TakUM o00pa3oM, YTOOBI KO BCEM
OCHOBHBIM, MIPUHIIMIIHAIBHBIM BOMpOcaM 00ydaromuecss o0pamaiich HEOJHOKPATHO. DTO MO3BOJISET
OpraHM30BaTh OBJIAJIEHUE TEOMETPUYECKHMMH TMOHSATHSAMH W HaBbIKAMH IIOCJIEOBATEIBHO U
MOCTYMNATeNbHO, C COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKIIOYATh B OOIIYIO
CUCTEMY TE€OMETPUYECKUX TMPEACTAaBICHUN OO0yJaromMxcs, pacuupsas U yriayonss e€, oOpasys
MIPOYHBIC MHOYKECTBEHHBIC CBSI3H.

[lepexon K M3y4EHHIO F€OMETPUM Ha YIIyOJEHHOM YpOBHE IO3BOJISIET: CO3JaTh YCJIOBUS JUIS
muddepeHmanu  OOyYCHHUS, TMOCTPOCHHS HHIUBUIYaTbHBIX OOPa30BATEIBHBIX MPOrPaMM,
obecrieunTh yriyOJI€HHOE U3yYeHHE TEOMETPUU KaK COCTABIISIIONIEH y4yeOHOTO TpeaMera
«MareMaTiKay; MOArOTOBUTH O0YJAIOIIUXCS K TPOJIOJDKEHUIO U3YUYCHUS MATEMATHKHU C YIETOM
BbIOOpa Oynyiei npodeccuu, odbecredrBas IPEeMCTBEHHOCTh MKy OOIIUM U MPOQPECCUOHATBHBIM
o0pazoBaHHEM.

Ha uzyuenue yuebHoro xkypca «I'eomerpus» Ha yriryOJieHHOM ypoBHe oTBoautcs 204 gaca: B 10
kiacce — 102 yaca (3 gaca B Hegeno), B 11 kimacce — 102 gaca (3 gaca B Hezeio).

COJEPKAHUE OBYYEHUA

10 KUIACC
IIpsimble ¥ MIOCKOCTH B IIPOCTPAHCTBE

OcHoBHbIE MOHATHUSL cTepeoMeTpuu. Touka, mpsiMasi, MIIOCKOCTb, MpocTpaHcTBO. [ToHATHe 00
AKCHOMAaTH4YECKOM ITIOCTPOCHHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUHU U CIEACTBUSA U3 HUX.

B3anMHOe pacnosioxkeHne MNpsMBIX B TPOCTPAHCTBE: IEPECEKAIOIUECs, IapauIeIbHbIE U
ckpenBaromuecs npsmele. [Ipu3Hakn ckpemmBaromuxcss npsameiX. [lapamiensHOCT HPSAMBIX H
IUIOCKOCTEM B NPOCTPAHCTBE: MapajuleNIbHbIE MpsAMBIE B IMPOCTPAHCTBE, MAPALIEIBHOCTh TPEX
NPSAMBIX, NapajuIeIbBHOCTh NPSIMOW M IIOCKOCTH. IlapamienpsHoe M LIEHTpajdbHOE MPOEKTUPOBAHUE,
u3zo0paxxenue ¢puryp. OCHOBHBIE CBOICTBa MapaylieNbHOrO NpoekTHupoBanus. M3o0paxenue ¢uryp B
NapaJuIeJIbHOM IPOCKLUUU. YTIbl C COHANPABICHHBIMA CTOPOHAMH, YIOJI MEXAY IMPSIMBIMU B
npocrpaHcTBe. IlapaiienbHOCTh IUIOCKOCTEN: MapajllebHBIE IJIOCKOCTH, CBOWCTBA IapajlIelIbHBIX
iockoctei. IIpocrelime mpocTpaHcTBEHHbIE (UTYphl Ha IJIOCKOCTH: TETpa’Jp, Mapaiielenurne],
MOCTPOEHUE CEYEHHUI.

[lepneHMKyISAPHOCTh NPSIMOM M IUIOCKOCTH: MEPIEHINUKYJISPHBIE NpPsIMbIE B IMPOCTPAHCTBE,
IpsIMBIE TIApaJUIEIbHbIE U IEPIEHINKYIISIPHBIE K INIOCKOCTH, IPU3HAK MEPIICHIUKYIIIPHOCTU IPSIMON U
IUIOCKOCTH, TEOpEMa O MPAMOM MNEPHEHIUKYIAPHOM IUIOCKOCTH. OpTOrOHAJIBHOE IMPOEKTHPOBAHHUE.
[lepieHOUKYJIAp ¥ HAKIOHHBIE: PACCTOSAHHE OT TOYKH A0 IUIOCKOCTH, PAaCCTOSHHE OT HPSIMOM N0
IUIOCKOCTH, TpOEKUuss (UTypsl Ha IUIOCKOCTh. [leprneHAMKYISIpHOCTh IUIOCKOCTEH: MpH3HAK
NEPIEHAUKYJIIPHOCTH ABYX IUIOCKOCTEN. Teopema 0 TpEX NMeprneH uKyIspax.



VYIubl B IPOCTPAHCTBE: YroJl MEKAY IPSIMOU U IIJIOCKOCTBIO, IBYTPAHHBIN YIOJ1, JMHEUHBIA YroJl
JBYrpaHHOro yria. TpéxrpaHHblii 1 MHOTOrpaHHble yribl. CBONCTBA MJIOCKUX YIJIOB MHOTOTPaHHOI'O
yria. CBoOWCTBA MJIOCKUX U JIBYTPAHHBIX YIVIOB TPEXI'PAHHOrO yrija. TeopeMbl KOCHHYCOB U CHHYCOB
JUIsl TPEXTPAHHOTO YIIa.

MHOrorpaHHuKH

Bunsl MHOrOrpaHHUKOB, pa3BépTKa MHOrorpaHHuka. IIpusma: n-yronpHas npusma, npsmas u

HAKJIOHHAS IPU3MBbI, OOKOBAs M MOJTHAS TIOBEPXHOCTH MIPU3MBI.
[Tapannenenunen, npsIMOYTOJIBHBIM MapajulesienuIlel U ero cBoicrBa. Kparwailmme nyta Ha
MOBEPXHOCTH MHOTOTpaHHMKa. Teopema Ditnepa. [IpoctpancTennas teopema [udaropa. [Tupamuna:
N-yroiapHas MUpaMuja, MpaBuiibHAs U yceu€HHas nupamuibl. CBoiicTBa pébep M OOKOBBIX TpaHei
NpaBUIbHOM nUpamuabl. [lpaBuUibHBIE MHOTOIPDAHHMKHW: [pPaBWIbHAsg MNpU3Ma U IpPaBUIIbHAA
nupaMujia, MpaBWiIbHAS TPEYrojibHas MHUpaMua U MpaBWIbHBIA TeTpadap, KyO. IlpencraBnenue o
MPaBUJIbHBIX MHOTOTPAaHHUKAX: OKTa’Ap, JOAEKA3IP U UKOCAIP.

Boruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans GokoBoi
MOBEPXHOCTU U TMOJHOW MOBEPXHOCTH MPSMOI MPU3MBI, IJIOMIAAb OCHOBAHM, TeopemMa O OOKOBOI
HNOBEPXHOCTU MpsMOil mnpu3Mbl. [lnomans OOKOBOM IMOBEPXHOCTH W IOBEPXHOCTH IPABUIBLHOU
NpaMUJbl, TEOpPEMA O IUIOIAAN YCEUYEHHON TUPaMU/IBI.

CumMerpusi B IPOCTPAHCTBE. OJIEMEHTbl CHUMMETPUU IMPABUIBHBIX MHOI'OTPAHHUKOB.
CumMeTpus B IPaBUJIBHOM MHOTOTPaHHUKE: CUMMETPHS MapaljiesienuIeaa, CAMMETPUS PAaBUIIbHBIX
IIPU3M, CHMMETpHS TPAaBUIIHON TUPAMU/IBI.

BekTops! M KOOPAMHATHI B IPOCTPAHCTBE

[lonsATHA: BEKTOpP B INPOCTPAHCTBE, HYJIEBOM BEKTOp, JUIMHA HEHYJIEBOI'O BEKTOPa, BEKTOPBI
KOJUIMHEAPHBIE, COHAIIPABJIICHHBIE W IIPOTHUBOIIOIOKHO HAIIPABIECHHBIE BEKTOPBl. PABEHCTBO BEKTOPOB.
JIeficTBHsI C BEKTOpaMH: CIIOKEHUE W BBIUMTAHUE BEKTOPOB, CYMMa HECKOJIBKHX BEKTOPOB,
YMHOXEHHE BeKTopa Ha yuciio. CBoMcTBa cioXeHUs BEKTOpoB. CBOICTBa YMHOXKEHUSI BEKTOpa Ha
yucno. Ilonstue xomiuianapHsle BeKTOphl. IIpu3Hak komIuiaHapHOCTH TpEX BeKTOpoB. [IpaBuiio
napajuienenunena. lTeopemMa O pasjloXKEHUMM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BEKTOpaM.
[TpsimoyronbHass cucremMa KOOpAMHAT B mpocTpaHcTBe. Koopaunatel BekTopa. CBsi3p MeXny
KOOpAMHATaMH BEKTOPa U KOOPAMHATAMU TOYEK. YTOJI MeXAy BekTopamu. CKalspHOE IPOU3BEIEHUE
BEKTOPOB.

11 KJIACC
Tesa BpameHus

[lonsaTus: UMIMHAPUYECKAasT TOBEPXHOCTh, KOHWYECKAass IOBEPXHOCTh, cdepudeckas
MOBEPXHOCTh, O0pa3ylolue TMOBEpXHOCTEH. Tena BpalleHus: MUIUHADP, KOHYC, YCEUEHHBIH KOHYC,
chepa, map. BzammHoe pacmoniokeHue cdepbl M TUIOCKOCTH, KacaTelbHas IUJIOCKOCTh K cdepe.
N3o00pakeHne Ten BpalleHUs Ha TUIOCKOCTH. Pa3BépTka mwmHapa u koHyca. CummeTpus chepsl 1
nrapa.

O6BvéMm. OcHoBHbIEe cBOicTBa 00BEMOB Ten. Teopema 00 00BEME MPSIMOYrOJIBLHOTO
napajuieNienumnena u cieacTBus u3 He€. OOBEM NMPsAMON U HAKIIOHHOW MPU3MBI, IIMIIHHIPA, TUPAMUJIBI
u KoHyca. OOBEM mIapa u apoBOro CerMeHTa.

KoMOuHammu Ten BpaiieHus 1 MHOTOTpaHHUKOB. [Ipu3Ma, BOHcaHHas B LUJIMHAP, OMHCAHHAS
okoio nurHIpa. [lepecedenne cdeprl U mapa ¢ miockocteo. Kacanue mapa u cepbl MI0CKOCTIO.



[lonaTne MHOTOTrpaHHUKA, OTIMCAHHOTO OKOJIO cepsl, chepsl, BIMCAHHON B MHOTOTPAaHHUK HJIU TEJIO
BpAIICHHUS.

[Tnomanp MOBEPXHOCTH UWJIMHIApA, KOHyca, miomanb chepsr u e€ wacreid. IlomoOue B
npoctpadcTBe. OTHOIIEHHE 00BEMOB, IUIOIMAAeH noBepxHocTel noaoOHbIX ¢uryp. IlpeoGpasoBanue
nonobusi, romorerus. PemieHue 3agay Ha IUIOCKOCTM  C HCIOJIB30BAHUEM CTEPEOMETPHUECKHUX
METO/IOB.

[TocTpoeHne cedeHnii MHOTOTPAaHHUKOB M TEJ BPALICHUS: CEYCHUS LMIMHApA (TapauiebHO U
NEepIEHINKYIISIPHO OCH), CEUEHHsI KOHYyca (TMapauieIbHOe OCHOBAHUIO U MPOXO/IAINEE Yepe3 BEPILNHY),
CeueHHs I1apa, METOJbl MOCTPOCHHSI CEYEHUI: METOJI CJIEZ0B, METOJl BHYTPEHHETO MPOSKTHPOBAHUS,
METO/1 [IEPEeHOCca CEKYIIEeH MIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekropel B mpoctpaHcTBe. Onepanuu Haj BEKTOpaMU. BeKTOpHOE YMHOKEHHE BEKTOPOB.
CpoiicTBa BEKTOpPHOro YyMHOXEHHUsA. IIpsMoyronbHas cucreMa KOOpPAMHAT B IIPOCTPAHCTBE.
Koopaunatel Bektopa. Pasnoxenue Bektopa mo Oasucy. KoopauHaTHOBEKTOpHBIM METOJ HpuU
peIIeHIH TeOMETPUIECKUX 3a/1ad.

J{BH:KeHHSs B IPOCTPAHCTBE

JBwxkenust mpoctpancta. Orodpaxkenwus. J[BrkeHus u paBeHCTBO ¢uryp. OOmue cBoicTBa
JIBW)KEHUW. Buapl [IBWKEHUWI: NapaJUIeIbHBIA IEPEHOC, LEHTpaldbHas CHMMETPHUA, 3€pKaJIbHAs
CUMMETpHS, TIOBOPOT BOKPYT npsimMoii. [IpeoOpasoBanus mogobus. [psmas u chepa Ditnepa.

NNPEAMETHBIE PE3YJIBTATHI

K koniy 10 kaacca oOyyaromuiicss HAy4uTCs:

CBOOOIHO OTIEPUPOBATH OCHOBHBIMU MOHATUSAMH CTEPEOMETPUH TIPU PEIICHUN

3a7a4 U TPOBEACHUUM MAaTEMaTUYECKUX PACCYKIEHUH; IPUMEHATh AaKCHOMBl CTEPEOMETPUU U
CJIEICTBUS U3 HUX IIPU PEIICHUN

reOMEeTPUUECKUX 3a]1ay; KJIacCu(UIUpOBaTh B3aUMHOE PACHOI0KEHNE MPSAMBIX B IPOCTPAHCTBE,

IUIOCKOCTEl B TMPOCTPAHCTBE, MPSMBIX W IUIOCKOCTEH B IMPOCTPAHCTBE; CBOOOJAHO OINEPUPOBATH
MOHSTHUSIMH, CBSI3aHHBIMU C YIJIaMU B IPOCTPAHCTBE:

MEXJIy TMpSAMBIMH B TPOCTPAHCTBE, MEXJIYy MPSAMOH M IJIOCKOCTHIO; CBOOOJHO OINEPUPOBATH
MOHATUSIMH, CBSI3aHHBIMH C MHOTOIpaHHUKAaMM; CBOOOJHO pacro3HaBaThb OCHOBHBIE BH/IbI
MHOTOT'PaHHHUKOB (IIpU3Ma, MUpamMua,

OpSAMOYTOJIbHBIM Mapasiesnenunes, Kyo); kiaccupuuupoBaTb MHOTOTPAHHUKH, BBHIOMpas OCHOBAHHUS
Ui KJaccu(UKaluM, CBOOOJHO ONEpUPOBAaTh IOHATUSAMH, CBS3aHHBIMU C CEUEHUEM
MHOTOTPaHHUKOB

IUIOCKOCTBIO; BBITOJHATH MapajlieIbHOE, IIEHTPAIbHOE M OPTOTOHAIBHOE ITPOEKTHPOBaHUE (HUTYD

Ha IUIOCKOCTb, BBINOJHATH M300pa)xkeHHus (Uryp Ha IUIOCKOCTH; CTPOMTH CEYEHHMsS MHOT'OIPAaHHHKOB

Pa3IMYHBIMH METOJJaMH, BBITIOJIHATH (BHIHOCHBIE) IJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX

¢uryp: BuI cBepXy, COOKY, CHHU3Y; BBIYMCIATH IUIOIIAAM TMOBEPXHOCTEH MHOTOTpaHHUKOB (TpU3Ma,

nupamuja),

TFeOMETPUYECKUX Tel ¢ MPUMEHEHHEM (OopMys; CBOOOAHO ONEPUPOBATH MOHATHSIMU: CUMMETPHS B
IIPOCTPAHCTBE, LIEHTP, OCh

U IJIOCKOCTb CHMMETpPUH, LEHTP, OChb M IJIOCKOCTh CHUMMETpPUHU (PUTYpBHI; CBOOOJHO ONEpUpPOBATH
MOHATHUSIMH, COOTBETCTBYIOIIIMMU BEKTOpaM U



KOOpJMHATaM B IIPOCTPAHCTBE; BBIMIOJIHATH ACUCTBUS HaJl BEKTOPAMU;
pelaTh 3a/ladyd Ha J0Ka3aTeJbCTBO MaTEMaTHYECKHX OTHOLIECHUN M HAXO0XJACHHE TNeOMETPHUYECKHX
BEJIMYUH, IPUMEHSSI U3BECTHBIE METObI IIPU PEILICHUU
MaTeMaTUYECKUX 3aa4d MOBBIIIEHHOTO U BBICOKOTO YPOBHS CIIOKHOCTH;
MIPUMEHSATD npocreiime porpaMMHbIe CpeacTBa u AJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE ~ CHCTEMbl MPU  PEIICHUH  CTEPEOMETPUYECKUX  3a/ay;  W3BIEKATh,
peoOpa3oBbIBATh M HHTEPIPETUPOBATH HHPOPMAIUIO
O TMPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (Urypax, MPEICTaBICHHYI0 Ha YepTeKax M PHUCYHKAX;
MPUMEHSTD MOTYyYEHHBIC 3HAHUS Ha MIPAKTUKE: CPABHUBATH U aHAM3UPOBATH
peajbHbIe CUTYalluH, IPUMEHATh U3YUYCHHBIC TTOHATHS B MPOIECCE MOUCKA PEIICHUS MaTeMaTU4eCKH
cOpPMYITHPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh PEATbHBIE CUTyallMM Ha S3BIKE TI'COMETPHUH,
UCCJIEI0BaTh IIOCTPOEHHBIE MOJENM C HCIOJb30BAaHUEM TE€OMETPUUECKUX IOHATHI U TeopeM,
anmnapara aiareOpbl, pelarb NPAKTUUECKHUE 3a/layM, CBSI3aHHBIE C HAXO0XKJIEHUEM I'€OMETPUUYECKHUX
BEJIMYMH; UMETh MPECTaBIEeHUs 00 OCHOBHBIX dTalax pa3BUTHs T€OMETPUH KaK COCTaBHOMN
yacTu (pyHAaMEeHTa Pa3BUTHUS TEXHOJIOTUH.

K xonny 11 kiacca oGyyaroniuiicss HAy4uTCs:
CBOOO/IHO ONEPUPOBATH MOHATUSAMH, CBA3AHHBIMU C HUIMHIPUUECKON, KOHUYECKOU
U c]epuuecKoil IMOBEPXHOCTSAMH, OOBACHATH CIOCOOBI IOJYYEHHs; ONEPUPOBATH IOHATUSIMH,
CBSI3aHHBIMU C T€JIaMH BPAIICHUS: HWJINHAPOM, KOHYCOM,
cdepoil U mapoM; pacrio3HaBaTh TeNa BpalleHus (IWINHAP, KOHYC, cepa U 11ap) U 00bACHATh
CIOCOOBI TOJyYEHUS TeJl BpallleHUs; KJIacCU(UIUPOBATh B3aMMHOE PACIIOJIOKEHHE
cdepsl U MIOCKOCTH;
BBIUHCIISATH BEJIMYMHBI 2JIEMEHTOB MHOTOI'PaHHUKOB U TeJl BpallleHus, 00bEMBI U
IUIONIAIM TTOBEPXHOCTEW MHOTOTPAHHHUKOB M TEJ BPAILEHUS, TE€OMETPUYECKHUX T€JI C MPUMEHEHUEM
¢dopMyi; CBOOOJHO OMNEPUPOBATH MOHATHSMH, CBSI3aHHBIMU C KOMOMHALIMSAMU Tl BpALICHUS U
MHOTOTPaHHUKOB: MHOTOTPaHHMK, BIIMCaHHBIH B cQepy M ONHMCAHHBIM OKoJo cdephl, cdepa,
BIIMCAHHAs B MHOTOTPaHHMK WJIM TEJIO BPALICHHS; BBIYUCIATH COOTHOLIEHUS MEXIY IJIOAIIMHU
MOBEPXHOCTEH M 00bEMaMu
MOJI0OHBIX TeN; N300paXkaTh U3yyaeMble (PUTYPBI, BBIMOIHITH (BBIHOCHBIE) IUIOCKUE YEPTEXKHU
U3 PUCYHKOB IPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUS TEJ BpallleHHS,;
U3BJIEKATb, HUHTEPIPETUPOBATH u peoOpa3oBHIBATH uH(pOpMaIHIO
0 TPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (UTypaxX, NPEACTABICHHYIO Ha 4YepTe)kax U PHUCYHKaX;
CBOOOJHO ONEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE; BHIMIOJIHATH ONEpalK HaJl BEKTOPAMU;
3aJlaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKAPTOBON CHUCTEME KOOpPJMHAT; peuiaTb reOMETPUUECKHe
3aJ1a4M Ha BBIUMCJIEHUE YTJI0B MEXAY IPSIMBIMU U
IUIOCKOCTSIMH, BBIUMCIIEHME PACCTOSHHUHM OT TOYKHM [0 IUIOCKOCTH, B LEJIOM, Ha IPHUMEHEHUE
BEKTOPHO-KOOPAMHATHOTO METO/A MPH PEIICHHH;
CBOOOJIHO ONEPUPOBATH MOHATHIMHU, CBSI3aHHBIMU C JIBUKEHUEM B IIPOCTPAHCTBE,

3HAaTh CBOWCTBA JBWKCHHI; BBIMOJIHATH W300pakKeHHWsS MHOTOIPAHHHUKOM W TeJ BpallleHus Ipu
napajuieIbHOM NEepPEeHoce, IIEHTPAIbHON CUMMETPHUH, 3€pPKaIbHON CUMMETPHUH, MPU OBOPOTE BOKPYT
npsIMOM, MpeoOpazoBaHusl MOIO00US; CTPOUTH CEUEHUS MHOTOTPAHHUKOB M TEJ BpPALICHHS: CEUEHUs
WIMHIpa (mapauiebHO U MEePHEeHAUKYISIPHO OCH), C€YeHMsI KOHyca (TapaieIbHOEe OCHOBAaHHUIO U



IIPOXOJAIIEE Yepe3 BEPIIMHY), CEUEHUS IlIapa; UCI0JIb30BATH METOJbl NOCTPOEHUSI CEUYEHUMN: METOJ
CJI€/10B, METO/l BHYTPEHHETO

IIPOEKTUPOBAHUS, METO]] IIEPEHOCA CEKYIIEN MIJIOCKOCTH; JOKa3bIBATh FEOMETPUUECKUE YTBEPIKICHUS;
MPUMEHSTh reoMeTprueckre (HakThl IJIs peUICHHs CTEPEeOMETPUUECKUX 3a/1aY,

MPEANOIAralouX HECKOJIbKO LIArOB PELIEHHUs, €CJIM YCIOBUS INPUMEHEHHMs 3a/laHbl B SBHOU M
HEsIBHOM (popMe; pemaTh 3aJauu Ha JJOKa3aTelbCTBO MAaTEMATHYECKUX OTHOIICHUH U HaXOXKJICHHUE
FEOMETPUUECKUX BEJIMYMH; IPUMEHSITh IPOrPaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI

IIPU PELICHUH CTEPEOMETPUYECKUX 3a]a4; IPUMEHSATh MMOJIyYEHHbIE 3HaHUS Ha MPAKTHKE: CPAaBHUBAT,
aHAJIN3UPOBATH U

OLICHUBATh PEaJbHbIE CUTYyallMH, IPUMEHATh MU3yYEHHbIEC MOHATHUS, TEOPEMBI, CBOWCTBA B IpPOILECCE
NOWCKA pEIICHHS MaTeMaTU4eCKu CHOPMYTUPOBAHHONH MPOOJIEMBbI, MOJEIHPOBATH pEalbHbIC
CUTyallud Ha s3bIKE TIEOMETPUM, MCCIEAOBATh IIOCTPOCHHBIE MOJEIN C HCIOJIb30BAHUEM
FEOMETPUUECKUX MOHATUH U TEOpEM, anrnapaTa ajireopsl, perarb IpakKTUUECKUe 3a/1a4k, CBA3aHHbIE C
HaXO0XJEHUEM TI'€OMETPUUYECKUX BEIMYMH; MMETh IPEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS
TeOMETPHUH KaK COCTAaBHOM 4acTH pyHIAaMEHTa Pa3BUTHUS TEXHOIOTHIA.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
HazBanue paznena (Temsl) KomunuecTBo
OcHOBHOE cOJIepKaHNE OCHOBHBIC BUJIBI ICITEIILHOCTH YYaIIUXCS
Kypca 9acoB
OCHOBHBIE TIPOCTPAHCTBEHHBIE (PUTYPHI. OnpenesaTh MIOCKOCTh Kak GUrypy, B
TlonaTus cTepeoMeTpru: TOUKa, IpsAMas, KOTOPO# BBIMIOJIHACTCS INIaHUMETpHsL. Jlenatsh
IUIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE MPaBHUIIa HPOCTeHiIiIe TOMHYECKHE BHIBOJBI 13
u JKCHHS Ha PUCYHKE IJIOCKOCTH
306pase a PHCYHKC IIOCKOCTH, AKCHOMATHUKH IUIOCKOCTH. [IpHBOANTH IPUMEPBI
napajuieNIbHBIX MPSAMBIX (OTPE3KOB), CEPEIUHBI .
peabHBIX 00BEKTOB, HICATN3AIIUEH KOTOPBIX
OTpe3Ka.
SIBJISIFOTCSL aKCUOMBI TeomMeTpuu. 3yyars,
[ToHsTHS: IEpeceKaroIuecs MIOCKOCTH, .
IPUMEHSTH IPUHIIMITBI TOCTPOCHHS CCYCHUH.
MePeCceKarOINecs IMpsiMasi v MIOCKOCTB; .
Hcnonp30Bath AJist IOCTPOCHUS CEYCHUI METO/
MOJTYIIPOCTPAHCTBO.
. CIIE/IOB, METOJI BHYTPCHHETO [TPOCKTUPOBAHUS,
MHoOTOrpaHHUKH, H300payKeHNE MPOCTEHIINX .
BBeJieH e B CTEPEOMETPHIO 23 METO/I IIepeHoca CeKyIIel iockocTu. PemaTs

IIPOCTPAHCTBEHHBIX (PUTYpP, HECYIIECTBYIOIIUX
00BEKTOB. AKCHOMBI CTEPEOMETPUH U NIEPBbIE
CJIEJICTBUS U3 HUX.

CrniocoObl 3a1aHus IPSIMBIX U MJIOCKOCTEHN B
npoctpancTBe. O003HAYEHUS MPSMBIX U
iockocTeil. CeueHusl.

N306paxkenune ceueHnit nupamuabl, Kyda u
IIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.
N3o0paxeHue nepecedeHust moaydeHHbIX
IIJIOCKOCTEN. PackpamnmBaHne MOCTPOEHHBIX
CeueHUi pa3HbIMU I[BETaMU I0MeTo[| ClIeJIOB JUIst

CTEPEOMETPUUYECKUE 33/1aUU: Ha ONpEe/IeTICHUE
BU/JIa CEYCHUS U HAXOXKJIEHHUE €r0 TUIOLIAIH.
AKTyanu3upoBaTh (HaKThl © METOJIbI
IJIaHUMETPHUH, PEJIEBAHTHBIE TEME, IPOBOIUTD
aHajoruu. Mcronp30BaTh NMpH pelIeHUH 3a/1a4
CJIeNyIoIIre TIIaHUMETpUYeCcKre (DaKThl U
Meroabl: Teopembl Daneca u 0
MPONOPIUOHAIBHBIX OTPE3Kax. AJITOPUTM
JIETIEHUs OTpe3Ka Ha N paBHBIX yactend. Teopema
Memnenasio PaBHoOeApeHHBIN TPEYTroIbHUK.




nocTpoeHus ceueHuid. CBoiCTBa nepeceyeHui
HpsAMBIX U II0cKocTel. [locTpoeHne ceuennii B
nupamuzie, Kyoe no TpéM Toukam Ha péOpax.
Co3anre BBIHOCHBIX YEPTEKEN U 3alUCh 11aroB
IIOCTPOEHHUS.

[ToBropenne  mianumerpuud.  Teopema 0O
MIPONOPIUOHAIBHBIX OTpe3Kax. [Tonobue
TpeyrojibHUKOB. Teopema Menenas. Pacu€rel B
CEYEHMSAX Ha BBIHOCHBIX uepTexax. KMcropus
pa3BUTHS IUIAHUMETPUU U CTEPEOMETPUU

PaBHOCTOPOHHMH TPEYTOJIBHUK.
[IpssMoyrosibHBIN TpeyroibHUK. CBOMCTBO
CpenHel TMHUU TpeyroyibHIuKa. CBOMCTBO
OMCCEKTPHUCHI yTiia TpeyrojabHuKa. CBOHCTBO
MEJUaH TPEYroJbHHUKA.

[Tpusnaku nonodus TpeyronbHukoB. [lonydars
MpEeJICTaBICHUs 00 OCHOBHBIX dTarax pa3BUTHUS
TreOMEeTPHUH KaK COCTAaBHOM yacTH QyHIaMeHTa
Pa3BUTHS TEXHOJIOTHIA

Bzaumnuoe PpaCIIOJIOKCHUEC IIPAMBIX
B IIPOCTPAHCTBEC

B3anmHOe pacosiokeHne NpsiMbIX B
npoctpancTBe. CKpenBaronecs npsmsie.
IIpu3HaKy CKpEeNIMBAOIMNXCS MIPSMBIX.
[TapamienpHble NpsIMBbIE B IPOCTPAHCTBE.
TeopeMa 0 CylIECTBOBaHUU U
€IMHCTBEHHOCTH IIPSIMOM IapasuieIbHON
JAHHOM MPSMOM, MTPOXOAAILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKalled Ha JaHHOU
MIPSIMOM.

KnaccuunuposaTb B3auMHOE PacHOIOKEHHUE
IPSIMBIX B IIPOCTPAHCTBE, UILIIOCTPUPYS
PUCYHKAMHM U IPUBOJS IIPUMEPBI U3 PEATLHOU
KU3HU. [loKka3bIBaTh TEOPEMY

O CYIIECTBOBAHUHU U €JUHCTBEHHOCTHU
NapajuIeIbHON MPSIMOU, IPOXOASILEH Yepes
TOYKY IIPOCTPAHCTBA U HE JIEXKALIEH Ha IPYyTron
IIPSIMOM; JIEMMY O MEPECEUYEHUN MIIOCKOCTH
JIBYMs ITapaJuIeIbHBIMU IPSIMBIMU; TEOPEMY O
TpEX MapaJuIeNIbHBIX NPAMBIX. /JJ0Kka3pIBaTh
IIPU3HAK

CKPELIMBAIOIINXCA MPSMBIX, TEOPEMY O
CKpELIMBAOIINXCA NMPsAMBIX. [Joka3bIBaTh
TEOPEMY O PaBEHCTBE YIJIOB C




COHAIIpaBJICHHBIMU CTOPOHAMU

Jlemma 0 nepecev4eHNUH NapauIeIbHbIX IPSIMbIX
IJIOCKOCTBIO. [lapannenbHOCTh TPEX NPSIMBIX.
Teopema o Tpéx napajiesIbHbIX MPSIMBIX.
Teopema 0 CKpelrBarOMKUXCs IPSIMBIX.
[TapannensHoe npoekTupoBanue. OCHOBHbBIE
CBOMCTBA MapajuieIbHOTO IPOESKTUPOBAHMSL.
N306paxenue pazHbIX GUTYp B MapajiebHON
MIPOEKIINH.

[eHTpansHas mpoeKLus.

VYo7 ¢ coHanpaBiIeHHBIMU CTOPOHAMU.

Yron wmexay npsMbIMH. 3aJayd  Ha
JI0Ka3aTeNIbCTBO U UCCIIEJOBaHUE,
CBA3aHHBIE C PACIOJOKEHHEM MPSIMBIX

B IIPOCTPAHCTBE

OOBACHATD, UTO HA3BIBACTCA MAPAJUICTBHBIM U
[EHTPAJIbHBIM TPOSKTUPOBAHUEM U KaK
BBITIOJIHSICTCSI IPOEKTUPOBaHKUE QUTYp Ha
IJIOCKOCTh. JlOKa3bIBaTh CBOMCTBA
MapajuIeTbHOTO MPOSKTUPOBAHMUS.
N300pakaTh B MapajuieIbHOMN MPOSKIIUH pa3HbIe
reoMeTpuyecKkre QUrypsl.

Pemarsb crepeomeTpruueckre 3ajaud Ha
JI0Ka3aTeNbCTBO U MCCIEA0BaHNE, CBSI3aHHBIE C
PacrojIoKEeHUEM MPSAMBIX B TPOCTPAHCTBE.
IIpoBoauTH TOKA3aTENbHbBIE PACCYKICHUS IPU
PELIEHNN T€OMETPUYECKUX 3a/1a4, CBSI3aHHBIX
CO B3aMMHBIM PACIIOJIOKEHUEM MIPSIMBIX B
npoctpancTse. CpaBHUBATh, AHAJIM3UPOBATH U
OLICHMBAThH YTBEPXKICHHUS C LIEJIBIO BBISBICHUS
JIOTUYECKH KOPPEKTHBIX U HEKOPPEKTHBIX
paccyxaeHuil. MonenupoBaTh peajbHbIE
CUTYallH, CBSI3aHHBIE CO B3aUMHBIM
PacrojIOKEHUEM NPSAMBIX B IPOCTPAHCTBE, HA
A3bIKe reoMeTpuu. MccnenoBaTh NOCTPOEHHBIE




MOJIEJI C UCIOJIB30BAaHUEM I€OMETPUUECKIX
MOHATHUH U TEOpeM, allnapara aireopsl,
uudpoBbIX pecypcoB. IlomyuaTs
MPEJICTAaBICHUE O LIEHTPAIHLHOM
MIPOEKTUPOBAHUU U 00 HcTOpUU padoT 1o
TEOPUHU MEPCIIEKTUBBI

[TapamienbHOCTB IPAMBIX
U IUIOCKOCTEH
IIPOCTPAHCTBE

B

[TonsiTHs: MapaIeNbHOCT NPAMOH U
IIJIOCKOCTH B IIPOCTPAHCTBE.

IIpu3Hak napajinenbHOCTH NPSIMON U
miockoctd. CBOMCTBA MapaieIbHOCTH MPSMOM
U IJIOCKOCTH. ['eomeTpruueckue 3a1a4n Ha
BBIYMCIICHUE U JI0KA3aTENBCTBO, CBS3AHHBIE C
[apaJUIEIbHOCTBIO MPSIMBIX U IIJIOCKOCTEN B
npoctpaHcTse. [locTpoenue ceuenns,
MIPOXOAAILIETO Yepe3 JaHHYIO IIPSAMYIO Ha
4YepTeKe U NMapajliIeIbHOIO APYTrod IPsIMOM.
Pacuér ornomenui. [lapamienpHas npoexkuus,
MPUMEHEHHE JIJIs TIOCTPOSHUsSI CeUeHuH Kybda

KrnaccudunupoBars B3auMHOE pacnoioKeHne
MPSAMOU U IUNIOCKOCTH B MPOCTPAHCTBE, IPUBOIS
COOTBETCTBYIOLIME IPUMEPHI U3 PEATbHOMN
KU3HU.

DopMyIIMPOBATH ONPENEIICHUE TTapalIeIbHBIX
MPAMON U TNIOCKOCTH. JIOKa3bIBaTh MPU3HAK O
MapayIeIbHOCTH MPSAMON U TNIOCKOCTH;
CBOKCTBA NApaJUIEIbHOCTH NIPSMOU U
IIJIOCKOCTH.

Pemars crepeomerpuueckue 3agaumn
BBIUMCIICHHS U JOKa3aTEIbCTBO, CBA3aHHBIE C
MapayIeIbHOCTHIO IPSIMBIX U TIJIOCKOCTEN B




nmapajuiCICnuIicaa.

CaolicTBa napaieienune1a 1 Npu3Mbl.
IMapannenbsuele ockocty. [Ipusnaku
napajiesIbHOCTH ABYX IutockocTeil. Teopema o
HapajyieIbHOCTU ¥ €JMHCTBEHHOCTH IIJIOCKOCTH,
MIPOXOJALIEH Uyepe3 TOUKY, HE MPUHAAJIEKAILLYIO
JAHHOM IJIOCKOCTH U CIEACTBUS U3 HEE.

CpolicTBa MapajyieNbHBIX  IJIOCKOCTEH: O
[MApAUICIBHOCTU IIPAMBIX IIEPECEUYECHUs IIpU
IIEPECCUCHUH JBYX MapauIeIbHBIX IUIOCKOCTEH
TpeTbei; 00 OTpe3Kax MapajieNbHbIX MPSIMBIX,
3aKIIFOYEHHBIX MEXIY apauleIbHBIMU
IUIOCKOCTSIMU; O MEPECEUCHUH MPSAMOM ¢ ABYMs
napajjiCJIbHbIMHA IIJIOCKOCTAMU

pocTpaHcTBe. Pemars nmpakTuyeckue 3agauu
Ha IIOCTPOEHUE CEYEHUH Ha yepTexax
TeTpa’pa u napaenenunesna. Pemars
CTEPEOMETPUYECKHUE 3a/1a4H, CBA3aHHBIE C
MOCTPOCHUEM CEUCHHI TUIOCKOCTBIO.
[TpoBOIUTH JIOTHYECKHU KOPPEKTHBIE
JI0Ka3aTelbHbIe PACCY)KICHHUS NpPU PELICHUU
reOMETPHUECKUX

3aaa4 CBsA3aHHBIX C

MapaIEIbHOCTHIO TIJIOCKOCTEH.

CpaBHUBATh U aHAJIM3UPOBATH PEATIbHBIE
CUTyallUH, CBA3aHHBIE C NAPAIEIbHOCTHIO
IIPSIMOM U INIOCKOCTH B IIPOCTPAHCTBE;
MOJIEJINPOBATh PEAIHBIC CUTYALNH, CBSI3aHHBIC
C MapaJuIENbHOCTBIO MIPSIMOU U IUIOCKOCTH B
IIPOCTPAHCTBE, Ha SI3bIKE T€OMETPUU




[IepnieHIUKYIAPHOCTH
OpPSMBIX M INIOCKOCTEHN
IIPOCTPAHCTBE

B
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[ToBropenue: Teopema [Tudaropa nHa
IJIOCKOCTH, TPUTOHOMETPHSI IPSMOYT OJIBHOTO
TpeyroapHuKa. CBOHCTBa KyOa u
IIPSIMOYTOJIBHOTO ITapaJuIeIICIIUAIIE 1A,
Beruucnenue 1inH 0Tpe3KoB B Ky0e U
IPSIMOYTOJIBHOM TapajlieenuIee.
IlepnieHIUKYIAPHOCTD MPSAMOU U INIOCKOCTH.
IIpu3Hak neprneHANKYJIIPHOCTH IPSIMOU U
IJIOCKOCTH. Teopema O CylecTBOBaHUU U
€IMHCTBEHHOCTH IIPSIMOM, IPOXOSILEN Yepes
TOUYKY IIPOCTPAHCTBA U MEPIEHAUKYISIPHON K
10cKoCTH. [ImockocTH U NepneHINKYISIpHbIE
UM NpsMas B MHOTOTPaHHHUKAX.
[lepnenaukynsap u HakioHHas. [loctpoeHue
NEPIEHIUKYJIApa U3 TOYKU Ha NPSAMYIO.
Teopema o Tpéx mneprneHAUKYIsIpax (mpsMas U
oOparHas). Yroia MexX1y CKpeIUBaOIIUMUCS
npsiMbIMU. [IOMCK NEpIEHANKYISPHBIX MPSIMBIX
C TIOMOIIBIO NEPNEHIUKYISAPHBIX IIOCKOCTEN
OproronansHOoe npoektupoBanue. Iloctpoenue
ceueHHi KyOa, MpU3Mbl, IPaBUIILHONW MUPAMUIBI
C  TIOMOIIBIO  OPTOTOHAJIBHOM  MPOEKUHUH.
CumMeTpuss B TPOCTPAHCTBE OTHOCUTEIIHHO
IJIOCKOCTH. [Inockoctn  cummerpuit B
MHOT'OT'PaHHUKAX. [TpuznHak
NEePIEeHIUKYISIPHOCTU MPSAMOM U MIOCKOCTH KaK
CJIE/ICTBUE CUMMETPHUH. [IpaBunbHbIE

AKTyanu3upoBaTh (PaKThl U METOMBI
IUTAHUMETPHUH, PEIIEBAHTHBIE TEME, IPOBOJUTH
aHAJIOTHH.

DopMyIMpOBATH OIIPEACIICHHUS:
NEPIEHAUKYJIAPHBIX NPSAMBIX B IIPOCTPAHCTBE;
OIIpelIETICHUE TIPSIMOM, IEPIIEHIUKYIISIPHON K
IUIOCKOCTH. [l0Ka3bIBaTh: IeMMy O
NEPIEHIUKYJIIPHOCTU ABYX MapajuIeIbHbIX
IPSIMBIX K TPETHEH NPSAMOIL; TEOPEMBI O CBS3H
MEXy MApaJIIENbHOCTBIO IPSIMBIX U UX
NEPIEHANKYJIIPHOCTBIO K IUIOCKOCTH.
JloKka3bIBaTh: TEOPEMY, BBIPAXKAIOLLYIO IPU3HAK
NEPIEHAUKYIISIPHOCTH IIPSIMOM U IUNIOCKOCTH;
TeOpeMy

0 CYLIECTBOBAHUU U €IUHCTBEHHOCTHU IIPSMON,
IIPOXOJISIIEH Yyepe3 JaHHYI0 TOUKY U
NEPHEHANKYJISIPHON K TaHHOM IIOCKOCTH.
N300paxaTh B3aMMHO NEPHEHIUKYISIPHbIE
MPSIMYIO0 ¥ TUIOCKOCTb.

@opMyIMpOBaTH CBOMCTBO NEPHEHANKYJIIAPA
[0  OTHOILICHUIO K  IIJIOCKOCTH.
@opMyIHMpoOBaTh CBOMCTBO NEPIEHAMUKYJIIAPA
10 OTHOUIEHUIO K INIOCKOCTH.

[TosrydaTs npencTaBIeHAE O 3HAYEHUN
MEepIeHIUKYIIApa sl APYTruX obyacTell HayKu




MHOT'OI'PaHHUKH
Pacuér paccrosHUl OT TOYKM JO IUIOCKOCTH.
Crioco0sl OIyCTUTh NEPIEHAUKYJIAPBIL:

CUMMETpHs, CABUI TOYKH II0 MapajuIeIbHON
npsimoid. CABUI 1O HeNapajulesIbHOM IPSIMOH,
U3MEHEHUE PACCTOSHUN

(pusuka, sHEpreTUKa, Ta3epHbIe TEXHOJIOTHH), B
peasIbHOM JKHU3HM (TEXHUKA, OKpYXKaroIas
oOctanoBKa). JloKa3bIBaTh yTBEPIKICHHUS,
CBSA3aHHBIC C IPOCKLIMEN NPSIMON Ha IIJIOCKOCTb,
HENEPIEHIUKYISIPHYIO K 3TOU IPSMOM.
Jloka3sIBaTh TEOPEMY O TPEX MEPIEHIUKYIISIPAX
U TeOpeMy OOpaTHYIO TEOpeME O TPEX
nepneHaukyisapax. [lomydars npencrasinenue
00 OPTOrOHAJILHOM NPOEKTUPOBAHUH.
Jloka3pIBaTh TEOPEMY O IPOEKLIUN TOYKH Ha

MPSAMYIO.
Pewmatp CTEPEOMETPUUYECKUE 3a/1auu,
CBSA3aHHBIC c MEPIEHIUKYISIPHOCTBIO

MPSAMON M INIOCKOCTH. Pemars nmpukiiagHbie

3aJa4u, CBs3aHHBIC C HaX0XJICHHUEM

reOMCTPHUICCKUX BCIINYHH.




Pewates crepeomerpruyeckue 3a1auu,
CBS3aHHBIE C IPUMEHEHHEM TEOPEMBI O TPEX
NEePHEHANKYIIAPAX, HAXOXKICHUEM

pacCTOSIHUM, TOCTPOEHUEM MPOCKIIUM.
CpaBHMBATh U aHAIU3UPOBATh YTBEPKIAECHUSA C
LEJIbIO BBISIBJIICHUS JIOTUYECKHA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKICHUM.

AHaNM3UpOBATh U MOJEIUPOBATh HAa S3bIKE
F€OMETPUHU PEabHbIC CUTYAllNU, CBI3aHHbBIC

c MEePIEHANKYISIPHOCTBIO npsIMOi u
IIJIOCKOCTH; HCCIIEN0BATh IMOCTPOEHHBIE
MO/IeJIM, B TOM YUCIIE U

C MCIIOJIb30BaHUEM allllapara ajnreopsl

Vel u pacCToOAHUA
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IToBTOpEHME: Yroy MeXay NPsSMBIMU Ha
IJIOCKOCTH, TPUTOHOMETPHA B IIPOU3BOJIBHOM
TPEYrOJIbHUKE, TEOPEMA KOCUHYCOB.
IToBTOpEHME: Yroi MexXIy
CKpCIIMBAOIUMHUCA ITPSAMBIMA B
IIpOCTpaHCTBE. ['eoMeTprueckre METO bl
BBIUYUCIICHUA yTjia MCXKAY NPAMBIMU B
MHOTI'OrpaHHHUKax.

AKTyanu3upoBaTh (GaKThl U METOJIbI
IUTAHUMETPHUH, PEJIEBAHTHBIE TEME, IPOBOIUTH
aHaslornd. PopMyIMpPOBaATh ONPENEIECHUE
JBYTPaHHOI'O yIJIa.

Jloka3piBaTb ~ CBOMCTBO  paBEHCTBA  BCEX
JUHEHHBIX  yIJIOB  JBYIPAaHHOIO  YIJa.
KnaccudunupoBaTs  AByrpaHHblE  yIJIBI B
3aBUCHUMOCTH OT UX I'PaJyCHOM MEpBHI.




JByrpanubiii yron. CBOWCTBO JIMHEWHBIX YIJIOB
JBYTPaHHOI'O yIJIa.

[Tepnienaukynsipubie maockoctu. CBoiicTBa
B3aMMHO NEPHEHAUKYJISPHBIX INTIOCKOCTEH.
[Ipu3Hak nepneHANKYJIPHOCTH IIIOCKOCTEH;
TE0-peMa O MPSIMOU IepeceyeHus AByX
IJIOCKOCTEH MEePIEeHIUKYIISPHBIX TPEThEH
IIJIOCKOCTH.

[IpstmoyronbHbBIN Napaienenumnesn; Kyo;
U3MEpEHUs], CBOMCTBA NPSIMOYTOJIBLHOTO
napauienenunena. Teopema o quaroHanu
MPSAIMOYTOJIBHOTO MapajuieNenumena u
cienctBue u3 He€. CTepeoMeTpruuecKue u
IIPUKIIAJIHBIE 33]1a4M, CBA3aHHbBIE CO
B3aUMHBIM PACIIOJIOKEHUEM MPAMBIX U
iockocTH. [loBTOpeHue: ckpemuBarommecs
MpsIMbIE, MapajuiebHbIE IIIOCKOCTH B
CTaHJAPTHBIX MHOTOTpaHHuKax. [Tapa
napajuleJIbHBIX TUIOCKOCTEH Ha
CKPELIMBAIOIINXCS MPAMBIX, PACCTOSTHUE
MEXIYy CKPEIIMBAIOIIUMUCA MIPSMBIMU B
MPOCTHIX cUTyauusx. Onyckanue
MEePIEHANKYIISIPOB, BEIYHCIICHHE
pPacCTOSAHUHN OT TOYKU A0 TOYKH; IPSIMOM;
MJIOCKOCTH. Brruncienue paccTosHuit

DopmyJIUPOBATH ONpeAcIICHUE B3aHMHO
MEPIECHANKYJISIPHBIX TJIOCKOCTEW. JlOKa3bIBaTh
TEOpEMY O TMPHU3HAKE NEPHEHIUKYIIPHOCTH
JIBYX TIJIOCKOCTEH.

DopMyJIUPOBATH CIEACTBUE

(U3 pu3HaKa) 0 NePIEHAUKYISIPHOCTH
IIJIOCKOCTH, KOTOpasi NePHEHANKYJIIpHA
PSIMOH, O KOTOPOU MEPECEKAIOTCS IBE
IIJIOCKOCTH, 3TU IJIOCKOCTSM. J{0Ka3bpIBaTh
YTBEPKJECHHS O €r0 CBOMCTBAX; TEOPEMY U
CIICACTBUE M3 HEE O JUAroHaIsAX
MPSAMOYTOJIBHOTO TMapajuiesIenuIe 1a.

Pemars cTepeomerpuyeckue 3aaaun, CBI3aHHbBIE
C IEPIEHIUKYJISIPHOCTh IPSAMBIX U IIJIOCKOCTEH,
WCIIONB3Ys TUTAaHUMETpUUecKue GakThl U
MeTObl. [TpOBOANTE TOTHYECKH KOPPEKTHBIE
JI0Ka3aTeNIbHbIE PACCYXKIEHUS MIPU PELICHUN
F€OMETPUYECKHX 3a/1a4, CBA3aHHBIX C
MEPIIEHAUKYISIPHOCTHIO TIIIOCKOCTEN.
AHaMM3UpOBaTh U MOJICIUPOBATh Ha S3BIKE
T€OMETPUU pEabHbIE CUTYyallu, CBS3aHHBIC

C  NEPHeHAUKYJISAPHOCTHIO  MHPSAMBIX U

IIOCKOCTEM HccnenoBaTh IIOCTPOCHHBIC
B TOM 4YHUCJIC U C HUCIIOJIB30BAHHEM

amnmapara ajreOphl.

MOJICIIH,




MEXY CKPEIIMBAIOIIMMUCS MPSMBIMU C
MOMOUIBIO NEPIIEHANKYISIPHON TUIOCKOCTH.
TpéxrpanHslil yroJyi, HepaBeHCTBA JIJIs
Tpéxrpannbix yrioB. Teopema [Tudaropa,
TEOpPEMbl KOCUHYCOB U CUHYCOB

JUTs1 TPEXTPAHHOTO yriia. DIIEMEHThI
cheprueckoi reoMeTpuu:

reoJC3n4CcCKuc JMHUHN Ha 3emire

PemraTe IIPpUKJIAAHBIC 3aJladyr, CBA3aHHBIC C
HaXOXIACHUEM I'COMCTPHUICCKUX BCINYNH

MHororpaHHUKH

CucremaTuzanus 3HaHUN:

MHOrorpaHHyK 1 €ro 3J1€MEHTHI.

[Tupamuga. Buasl nupamu.

IIpaBunpHas nupamuga. Ilpusma. Ipsamas n
HaKJIOHHas pu3Mel. [IpaBuiibHas nmpusma.
IIpssMolt napaienenunen, NpsMoyroabHbIN
napajuiesenunesn, Kyo.

Beimykiibie MHOrorpanHuku. Teopema Ditnepa.
[TpaBuiibHbIE U IIOJIyIIPaBUIIbHBIC
MHOTOTPaHHUKHU

Paboratk ¢ yueOHUKOM: 3a/1aBaTh BOIPOCHI,
JIeJIaTh 3aME4YaHusl, KOMMEHTapHH.
AHanu3upoBatk peleHue 3anaul. PrucosaTth
BBIITYKJIbIE MHOTOTPAaHHUKHU C 3a/1aHHBIMU
CBOWCTBaMH; BOCCTaHABJIMBAThH OOIIUI BH]T
BBIITYKJIOT'O MHOTOI'PaHHUKA 110 JIBYM €TI0
IPOEKIIUSIM.

Jloka3pIBaTh CBOMCTBA BBIITYKJIOTO
MHOTOTpaHHHKaA.

PucoBarh BeIyKIIbIE MHOTOIPAHHUKHU C Pa3HON
SUJIEPOBOM XapaKTEPUCTUKOW; UCCIIEI0BATh
BO3MO>KHOCTH TOJIY4YEHHUsI pe3ysibTaTa npu
BAapbUPOBAHUN JaHHBIX. J[OKa3bIBaTh CBOMCTBA
MpaBMWJIbHBIX MHOTOIpaHHUKOB. [lnanupoBats
MIOCTPOEHHE MPABUIIbHBIX MHOTOTPAaHHUKOB Ha
MOBEPXHOCTSIX APYTUX NMPaBUIbHBIX
MHOTOTPaHHUKOB




Bexkrops! B IpocTpaHcTBE
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[ToHssTHE BEKTOpa Ha IUIOCKOCTH WU B
MIPOCTPAHCTBE.

CyMMa U pa3HOCTb BEKTOPOB, IPABUIIO
napajuiejenunea, yYMHOKEHUE BEKTOpa Ha
YHCII0, Pa3IokKEeHHe BEeKTOpa Mo 0azucy Tpéx
BEKTOPOB, HE JIEXKAIIUX B OJHOU MIIOCKOCTH.
CxkansipHO€ MPOU3BEICHNUE, BEIYUCIICHUE YTJIa
MEK]ly BEKTOpaMU B IPOCTPAHCTBE.
[Ipocreiime 3aaa4u ¢ BEKTOPaMHU

AKTyanu3upoBaTh HaKkThl U METOIbI
IJIAHUMETPHUH, PEJIEBAHTHBIE TEME, IPOBOIUTH
AHaJIOTUHU.

OnepupoBarb HOHATHSMHU:  BEKTOP Ha
IJIOCKOCTH U B MIPOCTPAHCTBE; KOMILIAHAPHBIE
BeKkTOphl. [IpuBoauTh mpumepsl (HU3UIECKUX
BEKTOPHBIX BEJIUYMH.

OcBauBaTh MpaBuiia BHITIOJHEHUS ICHCTBUN
CIOKEHUST W BBIYMTAHUS  BEKTOPOB,
YMHOKEHHMS BEKTOpa Ha YUCJIO.

Jloka3plBaTh MpU3HAK KOMILIAHAPHOCTU TPEX
BEKTOPOB.

Jloka3pIBaTh TEOPEMY O Pa3JIOKEHUU JIHOOOTO
BEKTOpa MO TPEM JaHHBIM HEKOMIUIaHAPHBIM
BEKTOpam




[ToBTOpenue, o00600mEeHNE
cucTeMaTu3alus 3HaHui

n

O6o06maroriee TOBTOPEHHUE TOHITHI U
MeTOoJ10B Kypca reometpuu 10 kiacca,
cucreMarusanus 3HaHui. Mcropus pa3Butus
CTEpPEOMETPHUU KaK HayKu U €€ pojib B pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

Pemates crepeomerpruueckue 3ajaun Ha
JI0Ka3aTeIbCTBO MaTEMaTHUYECKUX OTHOILICHUH,
HAXO0XJICHUE T€OMETPUYECKUX BEIMYHH (IJIMH,
YIJI0B, IIomaaen, o0bEmos). McnonabzoBaTh
IIPU PEIICHUU CTEPEOMETPUUECKHX 3a]1au
IUTAaHUMETPUYECKHe (PaKThl U METOMBI.
[IpoBOAUTH TOTHMUECKH KOPPEKTHBIC
JIOKa3aTeJIbHBIC PACCYXKIEHUsS TIPH PEIICHUN
CTEPEOMETPUUYECKUX U TUTAHUMETPUUECKUX
3amad. CpaBHUBATh U aHAIM3UPOBATH PEATbHBIC
CUTYAIlUH U BBIBISATH BO3MOXKHOCTD €€
MOJICJIUPOBAHUS Ha S3BIKE T€OMETPHH.
MonenupoBaTh pealbHYIO CUTYalllI0 Ha sI3bIKE
TE€OMETPUHU U UCCIIEJIOBATH MOCTPOCHHbBIE
MOJIEJIH, B TOM YHCJIE U C UCIOJIb30BAaHUEM
anmapara anreopsl. Mcmonas3oBarth
KOMITHIOTEPHBIEC POTPAMMBI TIPU PEIICHUHU
3anad. [lonydaTe npeacTaBieHre 0 FeOMETPUH
KakK O Pa3BUBAIOLIEHCS HAYKE, UCCIIETYIOIIECH
OKPY>KalOIIUi MUP, CBA3aHHOW C peaJIbHBIMU
00beKTaMH,




IIOMOTAIOIIEH PELINTh PEATIbHBIE )KU3HECHHBIE
CUTYallMH O POJIM CTEPEOMETPHUH B Pa3BUTUU
COBPEMEHHBIX MH)KCHEPHBIX U KOMITBIOTEPHBIX
TexHoJoruil. CpaBHHUBATh U aHAJIM3UPOBATH
YTBEPKACHHUS C LIENIbIO BBIABICHUS JIOTHUECKU
KOPPEKTHBIX U HEKOPPEKTHBIX PACCYKICHUMN.
HccenenoBaTh NOCTPOEHHBIE MOJEIH.
Hcnonb3oBathk U(POBBIE peCypChl

OBILIEE KOJIMYECTBO YACOB
10 [TPOT'PAMME

102




11 KUIIACC

HazBanue paznena (Temsl) KomuyectBo
OcHOBHOE cOJIepKaHNE OCHOBHBIE BUJIbI JESTEILHOCTH YUAIIUXCSI
Kypca 4acoB
AHanmuTHYECKasi TEOMETPHUS 15 [ToBTOpEHUE: KOOPMHATHI BEKTOpa Ha

IIJIOCKOCTH U B IIPOCTPAHCTBE, CKAISIPHOE
IIPOU3BEICHUE BEKTOPOB, BEIYHMCIICHHUE YIJIa
MEXKIy BEKTOPAMH B IIPOCTPAHCTBE.
VYpaBHEeHME NPSAMON, IPOXOJAIIEH Yepes 1Be
TOYKHU. Y PaBHEHUE IUIOCKOCTH, HOPMAJlb,
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax. BekTopHoe
npou3sBeeHue. JInHeliHbIe HEpaBEHCTBA,
JIMHENHOE IPOrPaMMUPOBAHUE.
AHaJIUTUYECKHE METOJBI pacuéTa yriia Mexmay
MPSAMBIMU U TUIOCKOCTSMH B MHOT'OT'paHHHUKAX.
dopMyia pacCTOSTHUSA OT TOYKH 10 IUNIOCKOCTH
B KOOpAMHATAaX.

HaxoxneHue pacCTOSIHUN OT TOYKU [0
IUTOCKOCTH B KyOe 1 IpaBUIIbHOMN NupaMuse

AKTyanu3upoBath (aKThl © METOJIbI
MJIAHUMETPUH, PEJICBAaHTHBIE TEME, POBOIUTD
aHaJIOTHH.

CBOUTH NEUCTBUA C BEKTOPAMHU K
aHAJOTMYHBIM JEWCTBHUSIM C UX
KOOpJMHATAMHU.

BcnoMHUTE onpeiesieHre CKaJISIPHOTO
YMHOXEHHS U €ro CBOMCTBA. BhIUuCIATh €
MOMOIIBIO CKAJIIPHOTO YMHOEHUS JITTUHBI
BEKTOPOB, YIJIbl MKy HUMH, YCTaHABIINBATh
NEePHEHANKYISIPHOCTh BEKTOPOB. BEIBOAUTH
ypaBHEHHUE TUIOCKOCTH U (DOPMYITY pacCTOSTHUS
OT TOYKHM JIO INIOCKOCTH.

Pemiate 3agaun, couerass KOOpAUHATHBINA U
BEKTOPHBIN MeTobl. [[poBOIUTE NOTrMYecKn
KOPPEKTHBIE JI0KA3aTENbHbIE PACCYyKIECHUS
P PELIEHUH T€OMETPUUYECKHX 3a/1a4 Ha
MPUMEHEHNE BEKTOPHOKOOPIUHATHOTO
METO/Ia.




AHaJII/BI/IpOBaTB U MOJCIHMPOBATH Ha A3BIKC
TCOMCTPHUHN PCAJIbHBIC CUTyallMU, CBA3AHHBIC
BEKTOpPaMHU U KOOPJUHATAMH.

HccnenoBate MOCTPOCHHBIE MOJAENH, B TOM
yyclie M C UCIHOJB30BAaHUEM  armapara
anreOpsbl.

Hcnonp30BaTh KOMIIBIOTEPHBIE IPOTPAMMBI.
3HAKOMUTBHCS C UCTOPUEN pa3BUTUS
MaTEeMaTHUuKN

[loBTOpenue,  00001IEeHNE
CHCTEeMaTH3aIus 3HaHUU

u
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CeueHust MHOTOI'PaHHUKOB:

CTaH/IapTHbIE MHOTOTPAHHUKH, METO]I CJIEJIOB,
CTaHJJapTHBIE JIOCKOCTH, IIEPECEUCHUS
HpsIMBIX U IIockocTel. [lapamnensusie
MpsIMbIE U TJIOCKOCTH:

NapajuIeJIbHbIE CEYEHMSI, PACUET OTHOILIECHUH,
YTJIBI M@Ky CKPEIIMBAIOLIIMMHUCS TPSIMBIMU.
[lepnieHIUKyNpHBIE MIPSMBIE U TUIOCKOCTH:
CTaHJapTHBIE Mapbl MEPIEHIUKYIAPHBIX
IJIOCKOCTEHN U MPSAMBIX, CHAMMETPHUH
MHOTOI'PAaHHUKOB, TEOpEMa O TPEX
MEePIEeHIUKYIIApaxX, BBIYUCICHUS IJIUH B
MHoOrorpanHukax. [loBropenue: miomaau
MHOTOYT'OJIbHUKOB, (GOpMYJIbl JJIs TUIOMIA IEH,
COOOpaKEeHHS TIOTO0USI.

[lnomaau ceyeHnii MHOTOrPaHHUKOB:
IJIOLIaIM TOBEPXHOCTEH, pa3pe3aHus Ha

Ctpoutb cevyeHus.

Pemrate crepeomerpuueckue 3a1a4n Ha
JI0Ka3aTeIbCTBO MAaTEMATUYCCKUX OTHOIICHUH,
HaXOXKXIACHUEC rCOMCTPUICCKUX BCIIMYUH (I[J'II/IH,
YTJI0B, TUIOMIaAeH, 00bEMOB). Mcrons30BaTh
IIPH PEIICHUN CTEPEOMETPUICCKIX 3a]1ad
IIIAHUMCTPHUICCKUC (1)aKTI>I 1 MCTOJHI.
[IpoBONTH JIOTMYECKU KOPPEKTHBIE
JT0Ka3aTeNbHbBIE PACCYKACHUS TIPH PEIICHUN
CTepEeOMETPUYECKHUX 3a/1a4.

CpaBHUBATh U aHAJIU3UPOBATH PEAJIbHBIE
CUTyalll 1 BBIABJIATH BO3MOXKXHOCTDb eé
MOJCIIMPOBAHUSA HaA A3BIKC TCOMCTPHHU.
MoienpoBaTh pealbHYI0 CUTYAIHIO Ha SI3BIKE
TCOMETPHH U UCCIICIOBATh MIOCTPOCHHBIC
MOJICTTH, B TOM YHCJIE U C HCITOJIb30BAaHHEM




9acTH, COOOpaKECHHUSI TOA00MS

anmapara anreopsl. VMcnonap3oBaTh
KOMIIBIOTEPHBIE IIPOrPaMMBI IIPU PELICHUN
3a7a4

O0bEM MHOTOrpaHHUKA
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O06BeM Tema. O0BEM MPSIMOYTOIBHOTO
napauienenunena. 3a1a4u 00 yJIBOCHUH
Ky0Oa, 0 KBajJparype Ky0a; 0 TPHCEKIMH yIiia.
CrepeomeTpHudecKre 3a/1auu, CBI3aHHBIC C

00BEMOM MPSIMOYTOJIBHOIO MapalIeeIUIIe a.

[IpuknanHele 3a1a4n, CBSI3aHHBIE C
BBIUUCIIEHHEM 00BhEMa IPSIMOYTOIBHOTO
napasJiesienunesa.

O06BeM npsimoit mpu3Mel. CTepeoMeTpudecKkue
3aJ]auu, CBSI3aHHbIE C BBIYMCICHHEM 00bEMOB
npsiMoit npusmsl. [IpukinagHsie 3aiaun,
CBsI3aHHBIE C 00BEMOM MPSAMON PU3MBI.

CB0O0OTHO ONIEPUPOBATH MOHATHAMH: 00BEM
Tena, 00bEM MPSIMOYTOJIBLHOTO
napajuieienunesa.

DopMyIHUpPOBaTH OCHOBHBIE CBOICTBA 0OBEMOB.
Jloka3bIBaTh TEOpeMy 00 00BEMe
IPSIMOYT'OJIBHOTO
CJIE/ICTBUS U3 HEE.

mapauiCiCIiuIcaa,

Pa3pe3ars MHOTOrpaHHUKH, TIEPEKIAAbIBAT
YacTH.

Pemats CTEpPEOMETPUYECKHE 3aJauu,
CBA3aHHBIE C  BBIYMCICHHEM  00BEMaA
IPSIMOYTOJIBHOTO TIapajuiesienuneia, Ipru3Mbl.

CpaBHUBATh U aHAJIM3UPOBATH YTBEPHKACHUS C
LIEJIbIO BBISBIICHUS




Boruncnenme 06bEMOB Tell C TOMOIIBIO
onpenenaéHHoro uaTerpaia. OobéM
HaKJIOHHOM MPU3MBI, TUPAMU/IBI.

®opmyna 00bEMa MUPaMUIbIL.

OTtHomeHre 00BEMOB TUPAMH C OOIIUM
YTJIOM.

CrepeomeTpuuecKkue 3a/iayu, CBS3aHHBIE C
00BEMaMH HAKJIIOHHOW MTPU3MBI, TUPAMHU/IBI.
[Ipukitaguele 3aga4u 10 TEME

«O0BEMEI TEl», CBSA3aHHBIE C 00BEMOM
HAaKJIOHHOM IpU3MbI, upaMuel. [IpuMenenue
00bEMOB. Bruncienue paccTosiHus 10
IIJIOCKOCTH

JIOTUYECKH KOPPEKTHBIX U HEKOPPEKTHBIX
paccyxeHuil. AHAJIU3UPOBATH U
MOJIEJINPOBATh Ha SI3bIKE T€OMETPUU
peanbHbIe CUTYalluH, CBA3aHHbIE C 00bEMOM
IPSIMOYTOJIBHOTO IIapajuieIeNuIe 1, IPU3MBI,
NUpaMUBbL.

HccnenoBate MOCTPOCHHBIE MOAEIH, B TOM
yucie M C  HUCIOJIb30BAHMEM  ammapara
anreOpsl.

BbIBOAUTE OCHOBHYIO HHTETPAIBHYIO POPMYITY
JUISL BEIYUCIIEHUS 00BLEMOB TeEJI.

Jloka3biBaTh TeOpeMy 00 00bEME HAKIIOHHON
MPU3MBI HA IPUMEPE TPEYTOJILHOU MPU3MBI U
JUISL IPOU3BOJIBHOM NTPU3MBI. /{oKa3bIBaTh
TeopeMy: 00 00BEME TUpaMuIbl,
bopMyIHpPOBATH CIEACTBUS U3 HEE: O0BEM
yceu€HHoM nupamubl. BeiBoauts popmyny
JUTSl BBIYUCTIEHUS 00bEMOB YCEUEHHOM
UPaMU/IbI

Tena BpameHnus
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[unuuapudeckas NOBEPXHOCTh, 00Opa3yroLIye
UWIMHIPUYECKON TTOBEPXHOCTH.

CBo06oHO OTIepUPOBAThH MOHATHSIMHU:
OUINHAPHUYCCKasA IMOBEPXHOCTD, OUIIUHADP.
N3yuats criocoObl




Humuaap. Ilpamoit KpyroBod IHIUHIP.
[Tnomanp NOBEPXHOCTU LIMWINHAPA.
Konnueckas moBepXHOCTb, 00pa3yromiye
KoHu4eckoi nosepxHoctu. Konyc. Ceuenue
KOHYCa IUIOCKOCTBIO, MapaieIbHON
MJIOCKOCTH OCHOBAHHUS. Y CEUEHHBII KOHYC.
N300paxeHne KOHYCOB U yCEYEHHBIX KOHYCOB.
[Tnomans 60KOBOM MOBEPXHOCTHU U MOJTHOMN
MOBEPXHOCTH KOHYca. CTepeoMeTprudecKue
3aJjaud Ha JI0Ka3aTeIbCTBO U BBIUMCIICHHE,
IIOCTPOCHUEM CEUEHUN HUIMH]pPA, KOHYCA.
[Ipuknannuele 3amaud, CBSI3aHHBIE c
LWINHAPOM.

Cdoepa u map.

ITepeceuenue chepsl u mapa c

ockocThio. Kacanue mapa u chepbl
IUIOCKOCTBIO. Buj u n300paxkenue mapa.
VYpaBuenue cgepol. [lnomans chepel u eé
yacTen.

CummeTpus cdepsl 1 mapa.

HOJIyYEeHHUs LIWINHAPUYECKON TOBEPXHOCTH,
LWINHApA.

N300pakaTh LHIMHIP U €T0 CEUSHMS
IJIOCKOCTBIO.

CB000HO ONIEpUPOBATH MOHATUSIMHU:
KOHHMYECKas [IOBEPXHOCTb, KOHYC, YCEUEHHBIH
KoHyc. M3ydaTh criocoObl MoTydeHust
KOHHMYECKOU ITOBEPXHOCTH, KOHYCA.
N300pakaTh KOHYC U €0 CeUeHUs
IUIOCKOCTBIO, POXOJAIIEH uepes och, U
IJIOCKOCTBIO, MEPIICHANKYIISIPHON K OCH.
BeBonute  popmysbl
OOKOBOW W  TOJHOH
BpaieHus. Pemarp

U
MOBEPXHOCTEN

BBIYUCICHUA
TCI

CTEpPEOMETPUYECKHE 3a/1a4H, CBSI3aHHBIE C
TeJIaMU BpaLICHUs, HAXOXICHUEM IUIOIIAIN
OOKOBOM U MOJIHOIM MOBEPXHOCTH, TOCTPOCHUEM
cedeHuil. Mcnonp30BaTh NpH peIEHUH 3a1a4
IUTAaHUMETPUYECKHE (PAKTHI U METOMBI.
CpaBHUBATh U aHATIU3UPOBATH YTBEPKACHHUS C
LIETIBIO BBISBJICHMS JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYyKJICHHM.




CrepeoMeTrpHuueckue 3aJaud Ha
JI0KA3aTeIbCTBO U BBIYUCIIEHUE, CBSI3aHHBIC
co chepoii 1 mapom, MOCTPOCHUEM UX
CEYEHUU TIOCKOCTHIO.

[Tpuxnanueie 3a1a4u, CBA3aHHBIE CO
cdepotii u mapom. [loBropenue:
OKPY’KHOCTh Ha IIJIOCKOCTH, BBIYHCIICHHUA
B OKPYXKHOCTH, CTaHJJapTHBIE MTOA00US.
Pasznuynble KOMOMHAIIMY TE BpallleHUs U
MHOTOTPaHHHUKOB. 3a1auu o Teme «Tena u
MOBEPXHOCTHU BpAILICHUSD

AHanu3upoBaTh U MOJEIUPOBATh Ha S3BIKE
reoMCTpHU pCAJIbHBIC CUTYalluH, CBSA3aHHLIC

C KOHYCOM U IMJIMHIPOM.

HccnenoBaTh MOCTPOCHHBIE MOJENIH, B TOM
yucie M € MCHOJb30BaHUEM  aIlapara
anreopsl

AKTyanu3upoBath (haKThl 1 METO/IbI
IIAaHUMETPHUH, PCICBAHTHBLIC TEMC, ITPOBOJANTDH
aHAJIOTHH.

CB000HO onIepupoOBaTh MOHATUSAME: chepa u
mrap, UeHTp, paanyc, ruamerp cepsl U mapa.
HccnenoBath B3aMMHOE pacmojoxeHue chepbl
Y TUTOCKOCTH.

dopmynupoBaTh onpeaeIeHue KacaTeaIbHON
IUIOCKOCTH K cepe. JlokazbIBaTh TEOPEMBI O
CBOWCTBE U MPU3HAKE KacaTeIbHON MIOCKOCTH.
BeiBonuTh (hopMyity ai1sl BBIUMCIIEHUS III0IAAN
cdepsl uepe3 paauyc chepsl. Pemars
CTEPEOMETPUIECKHUE 3/1a4H, CBI3aHHBIE CO
cdepoil 1 mapom, HaX0XKJICHUEM TUIOIIAINA
cdepsl 1 e€ JacTeil, MOCTPOCHUEM CEUCHHI
cdepsl u mapa.




AHanu3upoBaTh U MOJEIUPOBATh Ha S3BIKE
T€OMETPHUH PeajIbHbIC CUTYAIlH, CBSI3aHHBIC

C mapoM u cepoil.

Permath mpocThie 3a/1auu, B KOTOPBIX
(GUTypupyroT KOMOMHALIMY TEJ BpAILICHHUS U
MHOTOTPaHHHUKOB. VICTIOIb30BaTh TP PELICHUH
3aj1a4, CBSI3aHHBIX CO c(epoii U mIapom,
IIaHUMETPHUICCKUC (baKTI)I 1 MCTOJHbI. Pemratn
CTEPEOMETPUYCCKHUE 3a1a4H, CBSI3aHHBIC C
TEJIAaMH BPAIIECHHsI, TOCTPOCHUEM CEUCHHI TelT
BpalicHus, € KOM6I/IH3.HI/I$IMI/I TCJI BpallICHUA U
MHOTOTPaHHHUKOB.

[TpoBOIUTH JIOTHYECKHU KOPPEKTHBIE
JIOKa3aTeIbHBIC PACCYXKJICHUS TPU PEIICHUH
T€OMETPUUECKUX  3a7ay,  CBS3aHHBIX  C
NEPIEHIUKYIIIPHOCTBIO MJIOCKOCTEH.
AHaJIN3UPOBATH U MOJICIIUPOBATH HA S3BIKE
TCOMETPHH PEaIbHBIC CUTYAIUH, CB3aHHBIC C
MHOTrOrpaHHHKamHu. MccnenoBarh mocTpoeHHbIE
MO/IEJIA, B TOM YHCJI€ U C UCIIOJIb30BAHUEM
arrmapara anreopbl




[Inomany nmoBepxHoOCTH U
00BEMBI KPYTJIBIX TET

O06beém muuHapa. Teopema 00 00bEME
npsimoro nuiuHapa. [Inomanau 60koBoi 1
TMIOJIHOM MOBEPXHOCTH HUJIMHJIPA.

Brruncnenne o0bEMOB Tell C IIOMOIIBIO
onpeaenéHHoro uurerpana. O6bpEéM KoHyca.
[1nomaayu 60KOBOM U MOTHON OBEPXHOCTH
koHyca. CTepeoMeTpuuecKue 3aaauu,
CBSI3aHHBIE C BBIYHCICHUEM 00bEMOB
WIAH]IPA, KOHYCA.

[Ipuknanueie 3amaun o Teme «OOBEMBI U
wiomaau nosepxHocrei ten. O0BEM mapa u
mapoBoro cekropa. Teopema 06 o0bEMe 1m1apa.
[Tnomane chepsr.

CrepeoMeTpHUeCKre 3319, CBI3aHHBIC C
BBIYUCIICHHEM 00BEMOB T1apa, IMIapoOBOTO
CErMEHTa, IIaPOBOT0 CEKTOpA.

[Mpuknanueie 3anaun mo Teme «OO0BEMBI T,
CBSI3aHHBIE C 00BEMOM IIapa U MIIOMIALI0
cdepbl. COOTHOILIEHUS MEXKTY TUIOMIAAIMU
MOBEPXHOCTEN U 00BEMAMHU MOTOOHBIX

CB000OIHO OnIEpUPOBATH MOHATHIMU: 00BEM
TeJa, MII0UIalb TOBEPXHOCTH. POPMYIHUPOBATH
OCHOBHBIE CBOIICTBAa 00BHEMOB.

Jloka3pIBaTh TEOPEMBI: 00 00BEME IUIUHIPA; 00
00bEéMe KoHyca. BeiBoguTh hopMyIsl s
BBIYHCIICHUS 00BhEMA yCEeUEHHOTO KOHYCA.
HccnenoBaTh MOCTPOCHHBIE MOJENH, B TOM
qyuciae W C HCIOJNB30BAaHMEM  armapara
anreopsol.

3HaTh BO3MOXKHOCTH PELICHUS 33/1a4 Ha
IIOCTPOEHUE HUPKYJIEM U JIMHEUKOU, O
KJIACCHYECKHUX HEepa3pelInMbIX 3aadax.
CB00OOIHO OMIEPUPOBATH MOHATUSIMHU: IIIAPOBOI
CErMEHT, IIapOBOM CJIOM, IIapOBOU CEKTOD,
OCHOBAHHME M BBICOTA CErMEHTa, OCHOBAaHHE U
BBICOTA IIAPOBOTO CIIOSI.

BoiBoauTh hopmyinbl s HaX0xAeHUs 00BEMOB
IIapOBOTO CErMEHTA, IIIAPOBOTO CEKTOPA,
wiomanu cgepsl. JlokazpiBaTh TEOpEMY 00
o0bEMe mapa. PemaTh crepeoMerpuyeckue
3aJ1auu, CBSI3aHHbIE ¢ 00BEMOM MI1apa, IIapOBOTO




Te.

[TonoOHbIE TeNa B MPOCTPAHCTBE.
N3menenune o0bEMa mpu o 1001.
CrepeoMeTpHUuECKUE 3a/1a4H, CBSI3aHHBIE C
BBIYUCIICHHEM 00BEMOB TEJ U TUIOIIAICH
MOBEPXHOCTEH

CErMEHTAa, IIAPOBOr0 CEKTOpa, ILIOUIAJbIO
cdepsl.

CpaBHMBaTh U aHAIM3UPOBATH YTBEPKACHUS C
LEJIBIO BBISBJICHHS JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKJICHUU. AHATM3UPOBATD
Y MOJICJIUPOBATh Ha SI3bIKE TEOMETPUU
peanbHbIE CUTYAIlMHU, CBA3aHHBIE C 00BEMOM
mapa, IapoBOro CErMeHTa, MapoBOro
CerMeHTa, romaabpio chepol. CB0OOAHO
OTIepUPOBAThH MOHATHEM: TIOJJOOHBIE Teja B
MPOCTPAHCTBE. BBIUUCIATH 0OBEMBI TETI C
MMOMOIIBIO OMPEACIEHHOTO NHTETPaa.
Pemars crepeomerpuueckue 3agaun,
CBSA3aHHBIE C COOTHOLUIEHUSMH MEXKY

TJIOIIA MU TTOBEPXHOCTEN U 00bEMaMK
MOI00OHBIX TE.

[IpoBOAUTH TOTMUECKN KOPPEKTHBIE
JIOKa3aTelIbHbIE PACCYKIEHUs TPHU pPEeLICHUN
F€OMETPUYECKHX 3a/1a4, CBA3aHHBIX C
BBIUHCIICHHEM 00BEMOB Tell C ITOMOIIIBIO
onpeenEHHOro HHTErpaia, HaX0XKICHHUEM
COOTHOIIEHUS MEXAY TIOIAAIMU




MOBEPXHOCTEH 1 00BEMaMU TTOJJOOHBIX TEIL.
AHaIM3UPOBATH U MOJICIMPOBATh Ha SI3bIKE
reOMETPHUH PealbHbIe CUTYAIUH, CBI3aHHBIC C
00BbEMaMU ¥ IOBEPXHOCTSIMH TEll,

Ha JI0Ka3aTeJIbCTBO U HA HAXOXKJICHHUE
reOMETPHUECKUX BEITMYNH

JBrxeHus

JBmxenus npoctpancTBa. OTOOpakeHusl.
JBuxenus u paBeHCTBO (uryp. OO0miue
CBOMCTBA ABMKEHUI. BUABI NBIDKEHNUN:
napajuieNIbHbIA IepPEeHOC, IEHTPAIbHAS
CUMMETpHS, 3epKaJIbHAsI CHMMETPHSI, TOBOPOT
BOKPYT IIPSIMOM.

[TpeoOpa3oBanust momobus. Ilpsmas u chepa
Ditnepa.

I'eomeTpuueckue 3a1aun Ha

MIPUMCHECHHE JBUKCHHUS

IIpyMeHsTH paBUIIa BHIIOJHEHUS NEHCTBUN
CJIOKCHHA U BBIYUTAHUS BCKTOPOB,
YMHOKEHUS BEKTOpa Ha YMCIIO IIPH
pelICHUHU 3a1a4. HaXOIII/ITI) KOOpPAWHATbBI
BEKTOpa B JJAHHOM 0a3uce U CTPOUTH BEKTOP
10 €70 KOOPAUHATaM.

BcnoMHUTE onpenenenne CKaasipHOro
YMHOKEHHMS U €70 CBOMCTBA. BBIYMCIIATE €
MIOMOILBIO CKAJIIPHOTO YMHOXKEHUS JTMHBI
BEKTOPOB, YIVIbI MEXKIY HUMH, YCTaHABIUBATh
HEPIEHANKYIIPHOCTL BEKTOPOB.
AHaJ'II/I3I/Ip0BaTL U MOJCIIMPOBATHE Ha A3BIKC
T€OMETPUHU peallbHbIE CUTYallUU, CBA3aHHBIC C
(U3UUECKUMHU BEKTOPHBIMU BETMYMHAMU.




Hcnonb30Barh Npu pelIeHUH 3a/1a4,

CBSI3aHHBIX C BEKTOPAMH B IPOCTPAHCTBE,
TUTAHUMETPUYECKHE (DAKThl M METO/IBI.
CB00OOHO OTIepUPOBATH MOHATHIIMHU:
0TOOpa)KeHHE MPOCTPAHCTBA Ha ceOsl, TBUKCHUE
MIPOCTPAHCTBA; LEHTPaJIbHAsL, OCEBAs U
3epKajibHasi CAMMETPHH, TapajlIeIbHBIN
NEPEHOC; PaBEHCTBO U Moaooue duryp.
Jloxa3bIBaTh YTBEPKACHUS O TOM, YTO
LIEHTpaJIbHAas, OCEBasl U 3€pKajibHAsI CHMMETPHH,
NapajuiebHbIA EPEHOC SABIISIOTCS
JBIKEHUSIMU. BBIMOTHATE TpeoOpazoBaHus
moxoous.

OnepupoBarh MNOHATHAMH: IpsiMas U cdepa
Oinepa.

Pemiate reomerpuueckue 3agaun ¢
HCIIOJIF30BaHUEM JBIDKEHHHU. Mconn30BaTh
MIpU PELLIEHUH 3a/1a4 ABUKEHUSI TPOCTPAHCTBA U
HUX CBOICTBA

[loBTOpenue,  00001IEHNE
CHCTEeMaTH3aI1s 3HaHUU

u
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Ob6o01aroriee MOBTOPEHNE MOHATHIA U
MeToJI0B Kypca reometpun 10—-11 kmnaccos,
CHCTEeMaTH3aIus

Pemrate CTCPCOMCTPUYCCKUC 3aJavuun Ha
JA0Ka3aTCJIbCTBO MATEMAaTHUYCCKUX
OTHOI.HCHHfI, HaxX0XJICHHUC




3HAHWH.

Hcropus pa3BUTHS CTEPEOMETPHUH KaK HAYKH U
e€ poJIb B Pa3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUH

Vcnonb30BaTh Npy pelieHNH
CTEpEOMETPUYECKHUX 3a/1ad
IUITAHUMETPUUYECKUE (PAKThI U METOJBI.
[IpoBOAUTH JTIOTrMYECKU KOPPEKTHBIE
JI0Ka3aTeJIbHbBIE PACCYKACHUS IPU PELICHUN
CTEPEOMETPUYECKUX U INITAHUMETPUUYECKUX
3ana4. CpaBHUBATh U aHAJIU3UPOBATH
peaJIbHbIE CUTYallUH U BbISBIISTD
BO3MOXHOCTb €€ MOJICTUPOBaHMsI Ha sS3bIKE
reOMETpHH.

MojenupoBaTh peajibHyl0 CUTyalul0  Ha
SI3BIKE reoMeTpUu u UCCIIEI0BATh
IIOCTPOCHHbIE MOJEIM, B TOM YHUCIE U C
UCIIOJIb30BaHUEM amIapaTa anreOpbl.

Hcnonp30BaTh KOMIBIOTEPHBIE POTPAMMBI IIPH
pemienuu 3anad. [lonydats npencraBieHue o
F€OMETPUHU KaK O Pa3BUBAIOLIECHCS HAYKE,
HCCIIEYIOIIEN OKPYKAOIIUA MUP, CBA3aHHOM C
PCaIbHBIMHA O6”I>€KTaMI/I, HOMOFaIOHIGfI pPEIINTDb
PCATBHBIC )KU3HCHHBIC CUTYalllH O POJIX
CTCPCOMETPHH B PASBUTHUU COBPEMECHHBIX
HHXKXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTUH

OBUIEE KOJIMYECTBO YACOB
I10 TIPOI'PAMME

102




TEMATHUYECKOE INTAHUPOBAHUE 10 KJIACC

KoanyecTBo yacoB DJIeKTPOHHbIE Yuer paGoueii IporpaMmMbl BOCIIUTAHHS
Ne HaumeHoBaHHe pa3iesioB u Kontpons  Ipaxruue (undpossie)
n/n TeM MPOrpaMMbI Beero HBIC CKHe oOpa3oBare/ibHbIE
paﬁOTbl paﬁOTbl pecypcenl
1 BBezieHue B CTEpEOMETPHIO bub6muoreka IIOK MpUBJICUYECHHE BHUMAHUS 00yUarONUXCS K IIEHHOCTHOMY aCleKTy

23 1

https://m.edsoo.ru

2 Bzaumuoe PACIIOJIOKEHHE
NPsAAMBIX B IPOCTPAHCTBE

bubaroreka [TOK
https://m.edsoo.ru

3 [MapannenbHOCTb NPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE

4 IlepneHIUKyYISPHOCTD NPSAMBIX
U MIJIOCKOCTEN B IPOCTPAHCTBE

25

bubnnorexa [JOK
https://m.edsoo.ru

bubnnorexa [IOK
https://m.edsoo.ru

5 VT8I ¥ paccTOSTHAS Bubmmorexa [IOK
16 1 https://m.edsoo.ru
6 MHoOTOTrpaHHUKHU bubanoreka [JOK
7 1 https://m.edsoo.ru
7 BexTopsl B mpocTpaHcTBE Bubmmorexa [IOK
12 https://m.edsoo.ru
8 IToBTOpenue, 06001EeHNE 1 bubanorexa [JOK

cHUCTeMaTH3aIys 3HaHUH

https://m.edsoo.ru

n3y4aeMbIX Ha ypoKax SIBICHUH, OpraHu3alus ux paboThl ¢
MOJTy4aeMoi Ha yPOKe COLMATBHO 3HAYUMOUN HHpOpMaIueit —
MHUIUUPOBAHUE e¢ 00CYKICHHUS, BHICKA3bIBAHHUSI 00YYAIOIIUMUCS
CBOEr0 MHEHHUSI [0 €€ IOBO/Y, BRIPAaOOTKH CBOETO K HEi
OTHOIIICHHST;

- UCTIOJIb30BaHKE BOCIIUTATELHBIX BO3MOXKHOCTEH COJepIKaHUs
y4eOHOT0 MpeaMeTa Yepe3 JEMOHCTPAINIO 00yYaroIIMCsI
MMPUMEPOB OTBECTCTBCHHOT'O, I'PAKAAHCKOI'O MMOBCICHU,
MIPOSIBIICHUS YETIOBEKOIIOO0US U T0OpOCEepACUHOCTH, Yepe3 mo100p
COOTBETCTBYIOIIUX TCKCTOB JJId UYTCHHUA, 3a1a4 U1 pCIICHU,
MPOOJIEMHBIX CUTYyallUi JJist 00CYKIeHUS B KJlacce; MpUMEHEeHHe Ha
YpOKE HHTEPAKTUBHBIX (HOPM pabOThI C

00yJaIOIIUMKCS: HHTEIUIEKTYAIbHBIX HIP, CTUMYIHPYIOIINX
MO3HABATENILHYIO MOTHUBAIIUIO 00YYAIOIIUXCS; TUCKYCCHIA,
KOTOpPBIE JAI0T O0YYAIOIUMCSI BO3MOXHOCTh TPUOOPECTH OTIBIT
BeJICHHs] KOHCTPYKTHBHOTO JUAIIOra; TPYIIOBOI paboThI HilK
paboTHI B Mapax, KOTOPhIC yuaT KOMaHIHOU paboTe U
B3aUMOJEICTBUIO C IPYTUMU I€TbMU;

- HHUIIMAPOBAHKE U MOAICPIKKA HCCIICI0BATEILCKOM
JIESITEIBHOCTH 00YYArOIIUXCs B pAMKaX peaan3aiuid HMU
WHAWBUIYAJTbHBIX U I'PYIIIOBBIX UCCICAOBATCIBLCKUX ITPOCKTOB, YTO
JacT 00y4aroIUMCs BO3MOXKHOCTE IIPHOOPECTH HABBIKU
CaMOCTOSITENIFHOTO PEIICHUS TEOPETHYECKOMN MPOOIIEMBI,
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TEeHEePHPOBAHUS M OPOPMIICHHUS COOCTBEHHBIX HIIEH,
YBaXUTENFHOTO OTHOLICHHS K Uy>KHM HAESAM, 0OPMIICHHBIM B
paboTax qpyrux ucciemoBaTese, HaBbIK MyOIUIHOTO
BBICTYIUICHHS IIepe]] Ay AUTOPHUEH, apryMEHTHPOBAHHS 1
OTCTaMBaHHUS CBOCH TOYKH 3PEHHS. - BKIIOYEHHE B YPOK UTPOBBIX
NpoLEaYp, KOTOPBIE IIOMOTAIOT

MOJJIEPKaTh MOTHUBALIMIO 00yYarOIIMXCsl K TTOJTyYSHUIO 3HAHHH,
HaJIa)KMBAHUIO ITO3UTHBHBIX MEXIMYHOCTHBIX OTHOLICHUI B
KJ1acce, IOMOTaloT YCTAHOBICHUIO JOOpOoKeTaTeIbHON
aTMocdepbl BO BpeMsl YpoKa;

- opraHu3anys medcTBa MOTHBUPOBAHHBIX H 3PYIHUPOBAHHBIX
00y4JarolIMXCsl HaJl UX HEYCIICBAIOIIMMHU OTHOKJIACCHUKAMH,
JAIOIIEr0 MM COLMAIBEHO 3HAYUMBIN OIIBIT COTPYIHUYECTBA U
B3aMMHOM TIOMOIIIY;

11 knace

KoaunuecTBo yacos DJeKTPOHHbIE

Ne HaumeHoBaHue pa3iesioB u (unpposbie)

/i TeM MpOrpaMMbI Beero o0pa3oBare/ibHbIE

pecypcenl

1 AHanuTH4YecKast TeOMEeTPHs Bubnnorekxa [IOK
15 https://m.edsoo.ru

2 [oBTOpenue, 0600IICHIE U bubanorexa [IOK

cHUCcTeMaTH3aIys 3HaHUH

15

https://m.edsoo.ru

Yuer paGoyeii nporpaMMbl BOCIIUTAHUA

IIpUBJICUCHIE BHUMAHUS 00YJIarONUXCs K IIGHHOCTHOMY aCIeKTy
H3y4aeMbIX Ha ypOKax SIBJICHUH, OpraHu3aIist UX paboThl ¢
MOJTy4aeMOW Ha ypoKe COLMabHO 3HAYNMOM HHpOpManuei —
MHHUIMMPOBaHUE ee 00CYXKJICHNS, BRICKA3bIBAHHS 00YYaIOIUMHUCS
CBOEr0 MHEHHUSI I10 €€ TIOBO/TY, BEIpaOOTKHM CBOETO K HEH




O0BEM MHOTOTpaHHHUKA

Tena Bpamenus

17

24

Bbubnnorexa [JOK
https://m.edsoo.ru

bubanoreka [JOK
https://m.edsoo.ru

[Inomaau noBepxHOCTU U
00BEMBI KPYTIIBIX TEI

JBrxxeHust

Bbubnnorexa [JOK
https://m.edsoo.ru

bubnnorexa [JOK
https://m.edsoo.ru

[ToBTOpenue, 0600IIEeHNE U
CHCTeMAaTH3alHs 3HAaHUI

17

bubaroreka [TOK
https://m.edsoo.ru

OTHOIIICHHS;
- ICTIONIb30BAaHNE BOCTIMTATEIBHBIX BO3MOKHOCTEH COnep KaHNs
y4e0HOTO0 MpenMeTa 4epe3 IEMOHCTPAIHIO 00YyJalomIIMCs
MPUMEPOB OTBETCTBEHHOTO, TPAXKJIAHCKOTO TIOBEICHNUS,
TIPOSIBIICHUS YEIIOBEKOIIOONS M TOOPOCEPACIHOCTH, Yepe3 moI00p
COOTBETCTBYIOIINX TEKCTOB JJIS YTCHHMS, 3a]4a4 JUIsl peILeHNS],
npoOJIEMHBIX CUTYauuit 1Uist 00CyKIeHHs B Kilacce; IpUMEHEHHE Ha
YPOKE MHTEPaKTUBHBIX (POpPM pabOTHI C

00y4arOIUMUCS: HHTEIUIEKTYyaIbHBIX UTP, CTUMYIHUPYIOIINX
MO3HABATEJILHYIO MOTHBAIIMIO 00YYaIOIIUXCS; TUCKYCCHIHA,
KOTOpBIE TAf0T O0YYaIOIMMCSI BO3MOXXHOCTh ITPHOOPECTH OTIBIT
BE€/ICHHS KOHCTPYKTHBHOTO ANUAJIOTa; TPYIIIOBOM pabOTHI HIIH
paboTHI B apax, KOTOpbIE yd9aT KOMaHAHOU paboTte
B3aUMO/ICHCTBUIO C IPYTUMH JACTHMU;

- MTHUIIUMPOBAHHUE U TTOJAEPKKA HCCIIEI0BATEIbCKOM
JIESITEIbHOCTH OOYYarOIIMXCsl B paMKax peain3alii UMU
WHAWBUAYAJbHBIX U I'PYIIIOBBIX UCCICA0BATCILCKUX IMTPOCKTOB, YTO
JIacT 00yYarOIMMCS BO3MOXKHOCTh ITPUOOPECTH HABBIKU
CaMOCTOSTENILHOTO PEIICHHsI TEOPETUUECKOH MPOOIIeMBbl,
TeHepHUPOBaHUs U 0(pOpMIICHUS COOCTBEHHBIX HAEH,
YBaKUTEJIFHOTO OTHOLICHUS K Ty>KUM HJIesIM, ODOPMIICHHBIM B
paboTax Ipyrux HCcclieoBaTeNel, HABBIK MyOJIMYHOTO
BBICTYIUICHHS TIEPE] Ay JUTOPHEH, apryMEHTHPOBaHUS U
OTCTaMBaHMUS CBOECH TOUKH 3PEHHUS. - BKIIIOYEHHE B YPOK HTPOBBIX
MpoLEeayp, KOTOPBIE IIOMOTAIOT

MOAACPKATH MOTHUBAIIUIO 06yqafomp1xca K IOJTY4YCHUIO 3HaHHﬁ,
Hala)KUBAHUIO MO3UTHUBHBIX MEKINYHOCTHBIX OTHOIIICHUI B
KJ1acce, IOMOTaloT YCTAHOBJICHHIO T0OPOsKeIaTeIbHON
aTMoc(ephl BO BpeMs YpOKa;

- OpraHu3aIys meQcTBa MOTUBUPOBAHHBIX M APYINPOBAHHBIX
00ydJaromuxcst Hajl UX HeyCIIeBalOIIMMH OTHOKJIACCHUKAMH,




JTAFOIIETr0 MM COLMAIEHO 3HAYUMBIH OTIBIT COTPYAHUIECTBA H
B3aMHOM TTOMOIIIH;
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OEJIEPAJIBHAS PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTDb "
CTATUCTUKA»

MNOACHUTEJIbBHAS 3AIINCKA

VY4eOuslif kypc «BeposITHOCTh M CTaTUCTHKA» YTIYOIEHHOTO YPOBHS SIBISIETCS MTPOJOJIKEHUEM U
pa3BUTHEM OJHOMMEHHOr0 y4eOHOro Kypca yriayOJaEHHOrO YpPOBHS Ha YPOBHE CpPEIHEro 0OIIero
oOpa3oBanus. YueOHBIH Kypc MpeqHazHaueH ajs (GOpMHUpOBaHUS y 00Yy4arOIIMXCs CTaTUCTHUECKOMN
KYJbTYpbl ¥ IIOHMMAaHHS pOJU TEOPUU BEPOATHOCTEH KaK MaTEMaTHMYECKOrO WHCTPYMEHTA JUIs
U3y4YeHHs] CIy4YalHBIX COOBITHMIA, BEJIWYMH U mpoueccoB. llpm u3yyeHmm Kypca oOoramaroTcs
NpPEJCTaBICHUA OOYYaIOUNIMXCS O METOJaX MHCCIIEOBaHUS HW3MEHYMBOTO MHpa, pa3BUBACTCS
MOHMMAHKE 3HAYMMOCTH M OOITHOCTH MaTeMaTHUYECKUX METOJ/IOB [T03HAHUS KaK HEOThEMJIEMON YacTH
COBPEMEHHOT'0 €CTECTBEHHO-HAYYHOTI'O MUPOBO33PEHUSI.

Coneprxanre yueOHOTO Kypca HalpaBJICHO Ha 3aKpeIuieHNe 3HaHUH, MOyYSHHBIX IPU U3yYCHUN
Kypca Ha ypOBHE OCHOBHOTI'O 00mIero oOpa3oBaHMs, W HA Pa3BUTHE IMPEICTABICHHNA O CIy4aiHBIX
BEJIMYMHAX U B3aUMOCBS3AX MEXKJIYy HUMHU Ha Ba)XKHBIX IIPUMEPAX, CIOKEThl KOTOPHIX MOYEPIHYTHI U3
OKpyXaroliero Mupa. B pesynabrare y oOywarommxcst JTOJKHO cHOpMHUpOBATHCS NMPEACTABIECHUE O
Haubosee ynoTpeOUTENbHBIX M OOIIMX MATeMAaTUYECKUX MOJEINAX, HCIONb3yeMbIX ISl ONHCAHUS
AHTPONOMETPUYECKHX U JeMOorpauuecKux BETUYHH, MOTPEIIHOCTEH B pa3IdHbIe poAa U3MEPEHUSX,
JUIUTETILHOCTU 0€30TKa3HOM padOThl TEXHUUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SBICHUN U
nporeccoB B oOmiectBe. Y4eOHBIH Kypc sBisercs 0a3oif uis  OCBOEHHMSI BEpOSTHOCTHO-
CTaTUCTHUYECKUX METOJIOB, HEOOXOAUMBIX CIEIMaINCTaM HE TOJIBKO MHXEHEPHBIX CIEeHUabHOCTEH,
HO TaK)X€ COIMAJBHBIX M ICHXOJOTHYECKUX, MOCKOJIbKY COBPEMEHHbIE OOIIECTBEHHbIE HAyKH B
3HAYUTEIBHON Mepe UCMONb3YIOT anmnapar aHajau3a OoJbIINX JaHHBIX. LleHTpanbHyIo YacTh yueOHOro
Kypca 3aHMMaeT OOCYXJCHHE 3aKOoHa OONbIIMX Yuced — (YHIAMEHTAIBHOTO 3aKOHA MPUPOJIBI,
MMEIOLIEr0 MaTeMaTHYECKyI0 (popmalin3aiuio.

B cooTBeTcTBUM C yKa3aHHBIMH LEISIMM B CTPYKType YydeOHoro kypca «BepositHOocTh u
CTaTHCTHKa» Ha YIriyOJE€HHOM YPOBHE BBIJICIICHBI OCHOBHBIE COJlepKaTeibHble TUHUM: «CiydaiiHble
COOBITHUS U BEPOATHOCTH» U «CilydaiiHble BETMUMHBI U 3aKOH OOJIBIINX YHCEI.

[ToMrMO OCHOBHBIX JHMHHUN B Y4e€OHBIH KypC BKJIIOUEHBI 3JIEMEHTBHI TE€OPUU TpadoB U TEOPUH
MHOXECTB, HEOOXOAMMBIE JUIS TOJHOIIEHHOTO OCBOEHHUS MaTepuallia JaHHOTO y4yeOHOro Kypca H
CMEXHBIX MaTeMaTHYECKUX Y4EOHBIX KYypPCOB.

Copepxanne nuHNM «CiaydaiiHble COOBITUS W BEPOSTHOCTU» CIYXKUT OCHOBOM — JJIst
GbopMHUpPOBaHMS TPECTABICHUA O pacHpeleseHUHd BEPOSTHOCTEH MEXTy 3HAUYCHHUSIMHU CITy4aiHBIX
BEIMYMH. BakHyI0 4acTb B 3TOW COJAEP)KATENbHON JIMHUM 3aHUMAET M3Yy4EHHE I€OMETPHUYECKOro U
OMHOMMAJIBHOTO pacIipe/leIeHUil U 3HAKOMCTBO C UX HEMPEPhIBHBIMU aHAJIOTAaMH — MOKa3aTeIbHbIM U
HOPMAaJIbHBIM pacIipe/ieICHUSIMHU.

Tembl, cBs3aHHBIE C HENPEPHIBHBIMU CIIyYallHBIMH BEJIMYMHAMU U paclpeiesieHUs MU,
AKLIEHTUPYIOT BHUMaHUE O0y4aronIMXcs Ha ONUCAHUU U U3YYEHHH CIy4YailHBIX SIBICHUN C MOMOIIBIO
HenpephIBHBIX  (yHKIUH. OCHOBHOE BHUMaHHE YJIENSIEeTCA IOKa3aTeIbHOMY M HOPMalbHOMY
pacrpeneneHusIM.

B yuebHOM Kypce mpegycMaTpuBaeTcs 03HAKOMUTENIbHOE N3YUEHHE CBS3H MEXKY ClydailHbIMU
BEJIMYMHAMU U OMHUCAHHUE 3TOH CBA3M C MOMOUIbI0 KO3(pPUIMEeHTa KOPPEISIUU U €ro BHIOOPOUYHOTO
aHaJlora. OTH 3JIEMEHTBI COAEPKAHMSI Pa3BUBAIOT TeMy «/luarpaMmel pacceuBaHUsA», U3yUYEHHYIO Ha



YpOBHE OCHOBHOTO O0IIIEro 00pa30BaHUs, ¥ BO MHOTOM OIHMPAIOTCS HA CBEICHUS U3 KYPCOB anreOpbl
U TEOMETPUH.

Emé omamn sneMeHT coaepikaHusi, KOTOPBIA Ipeajaraercss Ha O3HAKOMHUTEIbHOM YpPOBHE —
MOCIIEI0OBATEIPHOCTh CIIyYalHBIX HE3aBHCHUMBIX COOBITHIA, HACTYNAIONIUX B EJAWHHUIYY BPEMCHH.
O3HaKOMJICHHE C paclpelie]ICHHEM BEPOSTHOCTEH KOJIMYECTBA TAKUX COOBITHI HOCHUT Pa3BUBAIOIIUI
XapakTep M SIBISICTCS aKTyaJIbHBIM I OyAylmuX aOWTYpPHEHTOB, IOCTYMAMOIINX HAa YydeOHBIC
CHEIHNAIbHOCTH, CBA3aHHBIE C OOIIECTBEHHBIMU HAyKaMH, ICUXOJIOTHEN U YIIPaBICHUEM.

Ha wusydenne yueOHOro kypca «BeposSTHOCTP W CTaTHCTHKa» Ha YriyOJE€HHOM YpOBHE
otBoautcst 68 yacoB: B 10 kmacce — 34 gaca (1 wac B Hemenmo), B 11 kmacce — 34 gaca (1 yac B
HEJICTTIO).

COIJEPKAHUE OBYYEHMUS 10 KJIACC

I'pad, cBs3ubIii rpad, mytu B rpade: nukisl u nenu. CreneHs (BaJeHTHOCTh) BepIIUHEL. ['padsbl
Ha IUIOCKOCTH. JlepeBpsi.

CraydaliHple SKCIEpUMEHTHI (OMBITBI) W CIIydalHbIe COOBITHS. JIEMEHTapHBIE COOBITHS
(ucxozpl). BeposiTHOCTh cityyaiiHOro coObiTHsA. binM30cTh 4acTOTBI M BEPOSATHOCTH COOBITHI.
Cry4aiiHble OIBITHI ¢ PABHOBO3MOXHBIMH 3JIEMEHTapHBIMU COOBITHSIMU.

Onepauuu Hajx COOBITHSIMU: IIepeceyeHHe, OObEIUHEHUE, IPOTHBOIOIOKHBIE COOBITHS.
Huarpammsl Diinepa. @opmysa cl0KeHUsI BEPOATHOCTEH.

VYcnoBHas BEPOATHOCTb. YMHOMKEHHME BEpOSTHOCTEH. JlepeBO CilydallHOTO JKCIEPUMEHTA.
®dopmyna moaHo# BepoaTHocTu. Popmyina baiteca. HezaBucumsbie coObITHS.

bunapHbIii ciryyaiiHbIN ONBIT (MCIIBITaHUE), yecnex U Heynada. HesaBucumsle ncneitanusd. Cepus
HE3aBUCHMBIX HCIBITAaHMH 10 mepBoro ycrexa. IlepectaHoBku M (axrtopuan. Yuciao couyeTaHui.
Tpeyronsauk [Tackans. @opmyna 6unoma HeroToHa.

Cepus He3aBUCHMBIX UcTIbITaHU# beprysu. CiyuaiiHblil BBIOOP U3 KOHEUHON COBOKYITHOCTH.

Cnyuaitnas BenumuuHa. Pacnpenenenue BeposTHocTel. J(marpamMMa pacnpenenenus. Onepanuu
HaJ ClIy4yailHbIMU BelWuYMHaMu. buHapHas cinydaiiHas BenuuuHa. lIpumepsl pacnpeneneHuii, B ToM
YHClie TEOMETPUYECKOE U OMHOMUATIBHOE.

11 KJIIACC

CoBMecCTHOE pacnpeiesieHHe ABYX Cly4alHbIX BeauuuH. HezaBucuMeble ciiydailHble BETUYUHBI.

MaremaTnueckoe OXHUAAHHME CIy4dailHOW BEIWYMHBI (pacnpezneneHus). [Ipumepsl npuMeHeHuUs
MaTEeMaTU4YeCKOro OXHUAaHus (CTpaxoBaHWE, JOTepes). MaremaTH4ecKoe OXKHIaHWe OWHAPHOM
CIIy4yallHOM BeJIMYMHBI. MaTeMaTH4ecKoe OXUIAaHUE CYMMBI CIy4alHBIX BEIMYUMH. MareMaTndeckoe
0’KHMJIaHWE TEOMETPUUECKOTO U OMHOMHUATILHOTO PACTIPEICIICHHI.

Jucnepcusi U CTaHJAapTHOE OTKJIOHEHHWE CIy4alHOW BeMWYWHBI (pactpeaenenus). Jucmnepcus
OuHapHOM ciydailHON BelWYMHBL. MareMaThdyeckoe OKUIaHHE MPOU3BENEHUS U TUCIEPCUS CYMMBbI
HE3aBUCHUMBIX CIIy4alHbIX BeIMYMH. Jlucmepcus W CTaHJApTHOE OTKJIOHEHHWE OWHOMHAIBHOTO
pactpeaenenus. /{ucnepcus U cTaHAapTHOE OTKJIOHEHHE N€OMETPUYECKOTO paclpeeIICHHUS.

HepasenctBo YeoOnméBa. Teopema YeOwniméBa. Teopema beprymau. 3akoH OONBIIMX YHCE.
Bribopounslii Meron wuccienoBaHuid. Bribopounbsie XapakTepucTUKd. OlEHHBaHHE BEPOSTHOCTH
COOBITUSL TIO BBHIOOPOYHBIM JaHHBIM. lIpoBepka MPOCTEMIIMX THUIOTE3 C MOMOIIBIO HM3YYEHHBIX
pacIpeneieHui.

HemnpepsiBable ciydaiiHble BenuuuHbl. [Ipumepsl. @DyHKIUA IIIOTHOCTH  BEPOSITHOCTH
pacnpeneneHus. PaBHOMepHOe pacnpeneslieHne M €ro CBoiicTBa. 3ajaud, MPUBOJAALIME K
IIOKA3aTeIbHOMY PaclpeeNICHUI0. 3a1a4ul, IPUBOAIINE K HOPMaJIbHOMY pacupenencHuo. OyHKius



IUIOTHOCTH BEPOATHOCTH IOKA3aTENBHOIO paclpeneieHus, (QyHKIUS IUIOTHOCTH BEpPOSTHOCTH
HOpMaJIbHOrO pacnpeaeneHus. yHKIuUsA INIOTHOCTU U CBOWCTBA HOPMAJIBHOTO PACIIPENETICHMUS.

[TocnenoBarenbHOCTh OAMHOYHBIX HE3aBUCHUMBIX COOBITMM. 3ajgaud, NpUBOJALINE K
pacnpenenenuto Ilyaccona.

KoBapuanus nByx cinydaifabix BennuuH. Kosdduuuent nuneitnoit xoppensunu. COBMECTHbIE
HaOroIeHusT ABYX BeNWYMH. BpiOGopouHbIil K03 dunmenT koppensauuu. Pa3nnune Mexy JTUHEHHOM
CBS3bI0 M IPUYMHHO-CIICJICTBEHHOM CBA3bI0. JIMHEIHAs perpeccusi, METO1 HAMMEHBIINX KBaJIpaToB.

I[MPEAMETHBIE PE3YJIBTATEHI

K xonny 10 kaacca oOyuarouuiics HaydyuTcs: CBOOOJHO ONEpUPOBATh MOHATHSIMHU: Trpad,

TUIOCKUH rpad, CBA3HBIN Tpad, MyTh
B rpade, Ienb, MUK, JIEPEBO, CTENECHb BEPIIMHBI, JEPEBO CIYyYaHOTO HKCIEPUMEHTa; CBOOOIHO
OIEpUPOBATh TMOHATHAMM: CIYYalHBI SKCIEPUMEHT (OMbIT), CIy4yallHOE COOBITHE, JIEMEHTApHOE
Cilly4aliHO€ COOBITHE (2JIEMEHTAPHBIM MCXOM) CIYYaliHOT'O OIbITa, HAXOAUTH BEPOSTHOCTU COOBITUN B
OTIBITaX C PABHOBO3MOXKHBIMH JJIEMEHTAapPHBIMU COOBITHAMH; HAXOAWTh U (POPMYTUPOBATH COOBITHSL:
nepeceyeHue, 00beIUHEHNE TaHHBIX
coOBITHH, cOOBITHE, TPOTUBOIOJIOKHOE JAHHOMY, UCIIOJIb30BaTh AMAarpaMMbl Diijaepa, KOOpIUHATHYIO
OpSAMYIO JJIsl PElIeHUs 3ajay, M0JIb30BaThCs (OPMYIION CIIOKEHUS BEPOSTHOCTEH Ul BEPOATHOCTEH
JBYX M TpeX CllydailHbIX COOBITHH; ONEpUPOBATH MOHATHAMM: YCIOBHAs BEPOSTHOCTb, YMHOXKEHUE
BEPOSTHOCTEH, HE3aBUCUMBIE COOBITHS, AEPEBO CIyYalHOI'O 3KCIIEPHUMEHTA, HaXOAUTh BEPOSATHOCTU
COOBITHI C MOMOUIbIO TNpaBHJa YMHOXKEHHUs, JIepeBa CIy4ailHOrO OIbITa, UCIOJIb30BaTh (GOpMynTy
MOJIHOM BeposATHOCTH, opmyny baiieca mpu pemieHun 3amad, ONpeaessiTh HE3aBUCUMOCTh COOBITHIA
1o (¢opMylie ¥ 10 OpraHU3alUH CIy4aifHOro SKCIEPUMEHTA; MPUMEHATh U3yUeHHbIe KOMOMHATOPHbBIE
bopMyIbl AJI MEPEUYUCICHUS] 3JIEMEHTOB MHOXKECTB, 3JIEMEHTAPHBIX COOBITHI CIIy4allHOTO OIIBITA,
pelieHrs 3aJad [0 TEOPUH BEpOSITHOCTEH;  CBOOOJHO ONEpUpOBaTh MOHATUAMU: OMHAPHBIN
CIIy4aliHbIN ONBIT (MCHBITAHUE), YCIEX U HeyJada, HE3aBUCHMBbIE WCIIBITAHMS, CEpPHsl UCIIBITAHUM,
HaXOJUTh BEPOSTHOCTH COOBITHM: B CEpUM HCHBITAHUN 10 MEPBOrO yCIEXa, B CEPUU HUCIBITAHUI
bepHymin, B ombiTe, CBSI3aHHOM CO CIy4yailHBIM BBIOOPOM M3 KOHEYHOM COBOKYMHOCTH; CBOOOJHO
OIEpUpPOBaTh TOHATUSAMU: CllydaliHas BEJIHMYMHA, pACIpPEIEIIEHUE BEPOSATHOCTEH, Juarpamma
pacnpenenenus, OMHapHas ciyyaiiHas BeJIMYMHA, T€OMETPUUECKOe, ONHOMHUAILHOE pacipeiesieHUe.

K xoniry 11 kiaacca o0ydarommiicss HAyYUTCS:

OIIEpPUPOBATH MTOHATUSMHU: COBMECTHOE PACIIPEIEICHUE ABYX CIIy4YalHbIX BEJIIMYUH,
UCIOJIb30BaTh TAOJIHUILy COBMECTHOTO paclpeieieHHs JABYX CIy4alHBIX BEJTUYMH JUISL BBIJICJICHUS
pacripesiesieHus] KaxX/I0i BEeTUYMHBI, ONpE/eTIeHUs] HEe3aBUCUMOCTH CIy4YalHBIX BEIMYUH; CBOOOIHO
ONEPUPOBATH MTOHATUEM MAaTEMAaTUYECKOIO OXKUAAHUS CIIydaitHOM
BEJIMUMHBI (pacrpeiesieHus ), IPUMEHITh CBOWCTBA MaTEMaTUYECKOT0 OXKUIAHUS TIPH PEIICHUH 3a]ad,
BBIUMCIISTH MaTeMaTUYECKOe OXHJaHWe OMHOMHUAIBbHOTO M TE€OMETPUYECKOIro paclpeeseHui;
CBOOOHO OTIEPUPOBATH MOHATUSMU: JUCIIEPCHS], CTAHAAPTHOE OTKIOHEHUE
CIIy4aifHOM BEJTMYMHBI, IPUMEHSATh CBOMCTBA IUCIIEPCUH CIIy4alHON BETUYMHBI (pacrpeaeneHus) npu
pEelIeHNH 3a7ad, BBIYHUCIATH JUCIEPCHUI0 M CTAHJAPTHOE OTKIOHEHHWE T'€OMETPHYECKOTO U
OMHOMMAJIBHOTO paclpe/ieleHui; BBIYUCIATh BRIOOPOYHBIC XapAaKTEPUCTHKHU IO JAaHHOH BHIOOpKE M
OLICHUBATh XapaKTEPUCTHKHU I'eHEPaIbHOM COBOKYITHOCTH JAHHBIX O BEIOOPOYHBIM XapaKTEPUCTUKAM.
O1neHMBaTh BEPOSITHOCTU COOBITUI M MPOBEPSTH MPOCTEUIINE CTATUCTUYECKUE TUIIOTE3bI, MOIB3YsCh
U3Y4YEHHBIMH PACIIPEACICHUSAMU.



TEMATHYECKOE INTAHUPOBAHHUE
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10 kacc
Komnuectso
Ha3zBanue pa3zaena (Tembl) 4ACOB OcHoBHOE cofepkaHue OcCHOBHBIE BU/IbI IESATEIBHOCTH 00YYaIOIIUXCS
DneMeHTHl Teopuu TpadoB 3 I'pad, cBs3HBIN Tpad, TpeacTaBICHUE 3a0adHl C
MOMOIIBIO Tpada.
Crenens (BaneHTHOCTS) BepukHbL. ITyTs B [IpencraBiasTh OOBEKTHI U CBS3U MEXKAY HUMHU C
rpade. Llenu n uukiibl. I'padbl Ha IIIOCKOCTH. | qomombio rpadya, HAXOAUTb ITyTH MEXKIY
JlepeBo cilyd4aliHOro 3KCIIEpUMEHTa BepiIMHaMK rpada.
Beinenars B rpage nenu u nukibsl. CTpouTts
JIEPEBO IO ONHUCAHMIO CIIy4allHOTO OIIBITA,
ONUCHIBaTh  CIy4ailHble  cOoOBITUS B
TEPMHHAX JEpEBA.
Pemats 3a1aun ¢ nomouipio rpados
CnyuaiiHble OTIBITHI, 3 CnyyvaiiHple SKCHEPUMEHTHI  (OMBITHI) u
CIly4aiiHbIE COOBITHS 51 CITyJailHbIC COOBITHS. DIIEMCHTAPHBIC COOBITHS | BrinensaTh ¥ OMHCHIBATD CIlydaiHbIe
BEPOSITHOCTH COOBITUI (ucxonpt). BEpoSATHOCTL CiIy4aiiHOTO COOBITHSA. | ¢o6pTus B CIIy4aifHOM OIIBITE.
BepositHOCTH cOOBITHI B OTIBITaX DOpMyTHPOBATE yCIOBHSA NpOBeTeH s
C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU i —
COOBITHSIMH
HaxonuTe BepoATHOCTH  COOBITUIH B
OIbITax c PaBHOBO3MOXHBIMU

9JICMCHTAapHbBIMU UCXOJaMU
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Onepanuu Hajg
MHOXECTBaMHU U
COOBITUSIMH.

CrnoxxeHue 1 yMHOKEHUE
BEPOSITHOCTEH.
VYcioBHas BEPOATHOCTb.
HezaBucumblie coObITHS

[lepeceuenue, 00beTMHEHNE MHOXKECTB U
COOBITHIA, TPOTUBOTIOJIOKHBIC COOBITHS.
dopmyJia CI0KEHUS BEPOSTHOCTEH Y ClIOBHAA
BEpPOSITHOCTb.

YMHOKXEHUE BEpPOATHOCTEM.

dopmyna YCJIOBHOM BEPOSTHOCTH.
®opmysia TOJHOW BeposATHOCTH. Popmyna
baiieca. HezaBucumsbie cOObITHS

Hcnonw3oBarh nuarpamMmsl Ditiepa 1
BepOAIbHOE ONMCAaHUE COOBITUH TIpH
BBIMIOJTHEHUH OTepalliii HaJl COOBITUSMHU.

O1ieHUBaTh U3BMEHEHHUE BEPOSITHOCTEN
COOBITHH TIO MEpEe HACTYIUICHHS APYTUX
COOBITHIA B CTy4aifHOM ormbITe. Pemarts 3a1aun,
B TOM YHCJIE C UCIIOJb30BAHUEM JEPEBA
CIIy4aifHOT'O OIIbITa, (POPMYII CIOKEHUS U
YMHOKEHHS BEPOATHOCTEN

DneMeHTHl KOMOMHATOPUKH

KomOuHaTOpHOE NMPaBUIO YMHOKEHHUS.
[lepectanoBku u paxropuan. Yucio
coueranuil. Tpeyronpuuk [lackana. @opmyna
6unoma HerotoHa

DopmyIupoBaTh u JI0Ka3bIBaTh
KOMOMHATOPHbIE (PaKTHI.

Hcnonb30BaTh MpaBuiio YMHOKEHUS,
U3y4eHHbIE KOMOMHATOPHBIE (POPMYIIBI JIs
NIEPEYUCIICHUS DIIEMEHTOB Pa3JINYHbIX
MHO’KECTB, B TOM YHCJIE dJIEMEHTapHBIX
COOBITUH B CITy4ailHOM OIIBITE.

[Tonp3oBaTbes (opMyIIOl U TPEYTOJIBHUKOM
[Tackans s onpeneneHus ducia

COYETaHUM.

[Ipumensats ¢opmyny O6unoma Hbiorona s
npeoOpazoBaHms

BBIPAKECHUU
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Cepuu nocie0BaTEIbHbIX 5 bunapHblii cydaiiHbII ONBIT
UCTIBITaHUH. VcribITaHust (ucrmipITaHue), yCIeX U Heyaya. Pa3GHBATE CITOIKHBIE IKCTIEPHMEHTBI HA
bepuymm. Cry4aiinbrii BeIOOp 13 HesaBucumbie ucnbiranust. Cepust OTIEJIbHBIE UCTIBITAHU. Pelars 3a1aun Ha
KOHCHHON COBOKYITHOCTH HE3aBHCHMBIX MCIIBITAHHI /10 IIEPBOTrO TMIOKMCK BEPOSATHOCTEH COOBITHI B cepun
ycriexa. Cepusi He3aBUCHMBIX MCIIBITAHUI HCIIBITaHMiT 10 [IEPBOTO YCIIEXa U B CEPHSIX
Bepuyin. Cry4aiiHblii BEIOOP U3 KOHEYHOI UCTIBITaHUN bepHysun, a Takke B OIBITaxX CO
coBOKymHOCTH. [IpakTideckas padora ¢ CITy4ailHBIM BHIGOPOM U3 KOHEUHOI
WCIIOJI30BAHUEM SJICKTPOHHBIX TaOJIUI] COBOKYITHOCTH C HCIIOJIb30BAHHEM
KOMOWHATOPHBIX (paKkTOB U POPMYIL, B TOM
YHCIIE B XOJIC MPAKTUYECKON pabOThI C
NPUMECHEHHEM CTaHJAPTHBIX (QYHKIIUH
Crny4daiiHble BETUYUHBI U 14

pacrpeeaeHus

Cnyuaitnas BennuuHa. Pacnipenenenue
BEpOATHOCTEN. J[narpamma pacnpeneneHusl.
Onepaunn Hax CIy4aiHBIMHU BEJIMYMHAMM.
IIpumeps! pactipenenenuii. bunapHas
Clly4yailiHas BeIW4yuHa. ['eomeTpudeckoe
pacn-penenenue. bunoMmuansHoe
pacmpeneneHre. MateMaTuuecKkoe 0KUIaHHue
ciy4aiiHOH BenuuuHbl. COBMECTHOE
pacrpenesieHue AByX CIy4alHbIX BEJIUYMH.
HesaBucumsble ciryqyailHble BEJIMUUHBI.
CBolicTBa MaTEMAaTUYECKOTO OXKUAAHHUS.

OcBauBaTh MOHATHS: CJ'Iy‘-IElfIH&SI BCJIMYHHA,
pacnpenenenue, Tadiuia pacnpeaeneHus,
Jarpamma pacipeeneHusl.

Haxoauts 3HaueHUs1 CyMMBbI U IPOU3BEICHUS
Cy4aifHbIX Benu4uH. CTpOUTh OMHApHBIE
pacripesiesieHusl 0 OTMHCAHUIO COOBITUI B
ciy4aiHbIX onbiTaXx. CTPOUTH U pacro3HaBaTh
TeOMETPUUECKOE 1 ONHOMHAIIEHOE
pacrpeaeneHus.

Pemate 3a1auu Ha
MaTEMaTUYECKOro OXKUIAHUSI.

BBIYHMCIICHHUC
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MareMatnueckoe OXkuaHrue OMHapHOMN
CIIy4yailHOM BeTMYMHbI. MaTtemaTuyeckoe
OKUJJaHHE TEOMETPHUYECKOTO M OMHOMHAIILHOTO
pacnpenenenuil. Jlucnepcus u ctTanaapTHOE
oTkJIoHEeHHe. [lucniepcust OMHapHOH CirydaitHOM
BEJTUYHHBI.

CaoiicTBa aucnepcuu. MaTemMaTuyeckoe
O’KMJIaHUE MPOU3BEICHUS U TUCTIEPCHUS

CYMMBbI HE3aBUCHUMBIX CIIYYalHBIX BEJTHUYHH.
Jucnepcusi OMHOMHAJIBHOTO pacipeieNieHuUs.
[IpakTrueckas paboTa ¢ UCIOIB30BAHUEM
3JIEKTPOHHBIX TaOJIHUIL

CrtpouTth coBMECTHBIE pactipeenenus. M3ydarsb
CBOfICTBa MaAaTEMATUYCCKOI'O OKUAaHUA.

PeH.IaTB 3aa4uu C IIOMOIIBIO I/ISy‘-IeHHBIX
CBOMCTB.

[To n3ydeHHbIM pOpMyIaM HaXOAUTh
MaTeMaTHYECKUE 0XKUJaHUS CITydaiiHbIX
BEJIMYMH, UMEIOIINX T€OMETPUYECKOE U
OMHOMMAJIBHOE pacIpe/ieIeHUs

OcBauBarhb IIOHATHUA: aucrepcus,
CTaHJapTHOE OTKJIOHEHUE CIry4aiiHOU
BEJINYMHBI.

Haxomuts JMCTIEPCHIO o
pacnpeenIeHHIo.

N3yuate cBolicTBa qucnepcun. 1o
U3YYEHHBIM (OpMyJIaM HaXOJUTh AUCIIEPCHUIO
OMHOMMAIIBHOTO paclpeeIeHus, B TOM YUCIIe
B XO/I€ MMPAKTUYECKON paboThI

OBIIEE KOJIMYECTBO YACOB
[10 ITPOITPAMME
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11 KJIACC
KomnuectBo
HasBanue paznena (Tembl) aco OcHOBHOE coaepKkaHue OCHOBHBIE BU/IbI IEATEIBHOCTH O0YUYaIOLINXCS
9acoB

3aKoH OOJBIINX YHCET 5 Pazbupath JI0Ka3aTeNbCTBa TEOpEM.
HepasencrBo UeObimésa. Teopema OcpauBath BbIOOPOUHBIii MCTOA
Yeo6wiméra. Teopema bepuymm. 3akon HCCICIOBAHNN, B TOM THCIIC B XONIC
OoapIuX ynces. BeiOopouHbIii MeTo T NPaKTHYECKOH paboThI
uccinenoanuii. [Ipaktudeckas pabora ¢
MCIIOJIb30BaHUEM DJIEKTPOHHBIX TaOIHUIY

DJIEeMEHThl MaTeMaTUYECKON 6

CTaTHCTUKH

OcBauBaTh MOHATHSL: reacpajibHasn

['eHepanbHas COBOKYIHOCTD U CilydaiiHas COBOKYITHOCTB, BBIOOpKA, BHIOOPOYHOE Cpe/iHee
BBIOOpKA. 3HAKOMCTBO C BBIOOPOYHBIMHU ¥ BEIOOpOYHAs nucrepcusi. Beraucasars
XapakTepucTHKamu. OLEHKa CPEJHEro U BbIOOPOYHBIE XapaKTEPUCTUKH U HA UX OCHOBE
AUCHEPCHUH TeHEPATTLHOU COBOKYITHOCTH € OLIEHUBATh XapaKTEePUCTUKH reHepaIbHON

MIOMOIIBIO BEIOOPOYHBIX XapaKTEPUCTHK.
OrnieHrBaHUE BEPOSITHOCTEN COOBITUH 110
BbIOOpKe. CTaTuCcTHYECKas TUIIOTE3A.
[IpoBepka NpOCTEUIINX TUTIOTE3 C TOMOIIBIO
CBOMCTB M3yYEHHBIX pacHpeIeIeHUN.
[IpakTrueckas paboTa ¢ UCIOIH30BAHHEM BBIOOPOYHBIX JaHHBIX, B TOM YHCIIC B XOJE
AIIEKTPOHHBIX TAOJIHUIT MPAaKTUYECKON

paboTsl

COBOKYITHOCTH.
OcBauBaTh NOHATHUS: CTATUCTHYECKASA THIIOTE3A.
OrnieHnBaTh BEPOSITHOCTH COOBITUI U

IMPOBEPATH HpOCTGfIIJ.IH@ THUIIOTE3bl HAa OCHOBC
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HenpepriBHbIE cllyyaliHble
BEJIMUYMHBI (pacrpeiencHus),
[10KAa3aTeIbHOE U HOPMAJIbHOE
pacnpenenenus

[Ipumepbl HEMPEPBIBHBIX CIyYaHBIX
BennYUH. OYHKIMS TIOTHOCTH BEPOSITHOCTH.
PaBHoMepHOe pactipenenenue. [Ipumepsl
3a/1a4, TPUBOISIIMX K IMOKA3aTEILHOMY U K
HOPMAaJIbHOMY pactpeeneHusM. OyHKIus
MJIOTHOCTU BEPOSITHOCTH MOKA3aTEIbHOTO
pacnpenenenusi. OyHKIMS IIIOTHOCTH
BEPOSITHOCTH HOPMAJILHOTO paCIIpeeIICHUsI

3HAKOMUTLCS ITOHATUSIMU: HCIIPCpbIBHAA
Clly4yaliHas BEJIMYMHA, HEIIPEPBIBHOE
pacnpenenenue, GyHKIHS INIOTHOCTH
BCPOATHOCTHU. HaXOI[I/ITB BCPOATHOCTU
COOBITHI TIO JAHHOW (DYHKIIMH TUIOTHOCTH.
3HaKOMHTHCS C MOHITUSMU:

NOKa3aTeIbHOE paclpeielieHne, HOpMaIbHOE
pacmpezeseHue. BeiaensaTe o onucaHuro
CHy‘IaﬁHLIC BCJIMYHHBI, paClIipCaACICHHBLIC I10
NI0Ka3aTeIbHOMY 3aKOHY, MO0 HOPMAaJIbHOMY
3akoHy. Pa3bupats npumepsl 3a1ad,
IMPUBOJAAIIHNX K [TOKA3aTCIIbHOMY
pacrpeeeHUI0 U K HOPMaJIbHOMY
pacrpeneneHuIo

Pacnpenenenue Ilyaccona

ITocaenoBaTenbHOCTL OAMHOYHEIX
He3aBUCHUMBIX coObITH. [Ipumep 3amaun,
NIPUBOAALIEH K pacnpenenenuto Ilyaccona.
[TpakTrueckast paboTa ¢ MCHOJIB30BaHUEM
AJIEKTPOHHBIX TaOJIHIL

BblaensaTe 10 ONUCAaHUIO CIIy4aiHOI'O OIbITa
BEJIMYUHBI, DPACIpPENEICHHBIE [0 3aKOHY
Ilyaccona.

Pemars 3agaun, B TOM unciie B X0Jie
IPAKTUYECKON pabOThI C MPUMEHEHHEM
CTaHAPTHBIX (PYHKLIUN JIEKTPOHHBIX TAOJIUIL
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CBsi3b MeX1y CITy4allHBIMU 6 KoBapuanust 1ByX ciiy4aifHbIX BETUYHH. OcBanBaTh MOHATHS: KOBapHALH,
BEJIMYMHAMU Koadduuument koppensuuu. CoBMeCTHbIE KOD(bDHUIHEHT KOppEISIHT, THHeHHAS
HaOJI0IeHUs IBYX BeWYHH. BoIOOpOUYHBII
3aBUCHUMOCTb.
KOd(QUIIMEHT KOoppelsiuu. Paznmane Mexry
oo ~ | OueHuBaTh XapakTep CBA3U MEKIY
JMHEWHOW CBS3bIO U MPUYNHHOCIEICTBEHHOM B
cBa3b10. JInHeliHas perpeccus. [Ipaktudeckas CILyHaUHBIMU BETHHMHAMH, HCXOMT 13
pabora ¢ MCIOJIB30BAHMEM DJIEKTPOHHBIX TIPUPOJIbI NAHHBIX M BRITUCICHHBIX
TaOIUIL XapaKTCPUCTHK.
Hcnonb3oBath auarpamMmbl pacceUBaHUS
TUIs U300paKeHUsI COBMECTHOTO
paccenBaHUs JaHHbBIX.
Haxomute K03 PUIMEHTE OCH JAHarpaMMbl, B
TOM YHCIIE B XOJ€ IMPAKTHYECKOW paboTHI C
MPUMEHEHHUEM CTaHIapPTHBIX (PYHKUIUN
O06o0011eHre U crucTeMaTu3alus 11 [IpencTaBieHne JaHHBIX C TIOMOIIBIO TAOIIHI] [ToBTOPSATH M3yU4EHHOE M BBHICTPAUBATH CUCTEMY
3HaHHH U JarpaMm, omucaTesbHasi CTAaTUCTHKA, 3HaAHUHN
OTIBITHI C PaBHOBO3MOKHBIMHU
DIIEMEHTAPHBIMH COOBITHUSIMU, BEIYNCIICHUE
BEPOATHOCTEH COOBITHUI C MPUMEHEHUEM
dbopmyn u rpadUUECKUX METO/IOB
(KoopaMHATHAS MIpsIMast, IEPEBO, TUarpaMma
Ditniepa), cydaiiHbIe BETUYUHBI U
pacripeieieHus, MaTeMaTHIeCKOe OXKHTaHHE
CIIy4yallHO! BEIUYHMHBI
34
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TEMATHYECKOE IVTAHUPOBAHUE

10 KJIACC
KoaunyecTBo yacoB DJIeKTPOHHBIE VYuer pagoueii nporpaMMbl BOCIIUTAHUS
Ne HaumeHoBaHue pa3IesioB H TEM Kontposns = IlpakTuue (mudposbie)
n/n NpOrpaMMbl Bcero HbIE cKue o0pa3oBaTe/ibHbIe
padoThI padoThI pecypenbl
5 Bubnuoteka ]_IOK MPUBJICUCHUE BHUMAHUS 00yJarOIIUXCs K IICHHOCTHOMY
JIEMEHTHI TeOpuH rpadoB 3 0 https://m.edsoo.ru | aCTeKTy

M3yvaeMbIX Ha YPOKax SIBICHHUI, OPraHU3anHst X pabOThI C

CﬂyqaﬁHHe OIIBITHI, bubnunorexa [IOK MOJTy4aeMoi Ha YPOKE COI[HATbHO 3HAUUMOM HH(DOpMAIHeH —

CJIy‘I&fIHBIG CcOOBITHA U 3 0 httpS://m.EdSOO.rU HHHIMAPOBAHUE €€ 00CYKICHHS, BHICKa3bIBAHHS

BEPOSITHOCTH COOBITHI 00y4aroLUMUCst

Onepanwu Han Bu6uorexa IIOK CBOEr0 MHEHHUSI 10 €€ TIOBO/IY, BEIPAOOTKHU CBOETO K HEi
OTHOIICHHUS;

MHOKCCTBAMH 1 https://m.edsoo.ru - UCTIOJIb30BAHKE BOCIIUTATEILHBIX BOZMOXKHOCTEH

coOpITuAMH. CII0KEHUE U 5 0 ConepKaHus

YMHOKE€HHE BEPOSTHOCTEM. y4eOHOTO MpeaMeTa Yepe3 IEMOHCTPAIMIO 00yJarOIIUMCS

Y CI10BHAsI BEPOSTHOCTb. IPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO TIOBECHHS,

HesaBicuMEIe COBLITHS TPOSIBIICHUSI YEIIOBEKOMIOOUS U TOOPOCEPACUHOCTH, uepe3
noabop

JeMeHTEL KOM6I/IHaTOpI/IKI/I 4 1 bubnmnoreka HOK COOTBETCTBYIOIIMUX TEKCTOB JUIsl YTEHMSI, 3a/1a4 JUJIsl pELIEeHMS,

https:// m.edsoo.ru MPOOJIEMHBIX CHTYaIHH 171 00CYKIEHHUS B KIlacce;

CepHH MOCIEI0BATETBHBIX Bu6morexa LIOK MIPUMEHEHHE HA YPOKE HHTEPAKTHUBHBIX (hOpM PabOTHI ¢
00y4YAaIOIIUMHUCS: HHTEIUICKTYAIBHBIX UTP, CTHM yJIHPYIOIINX

ucneITannii. Mcrprranus https://m.edsoo.ru HO3HABATEbHYIO MOTHBAIIHIO 06yUaIONIHXCH; AHCKYCCHTA,

bepnymu. Ciyyaiineia S 0 KOTOpBIE JIAIOT 00YYAIOIIUMCS BO3MOKHOCTD IIPHOOPECTH

BBIOOD U3 KOHEYHOU OTIBIT

COBOKYITHOCTH BEJICHNS KOHCTPYKTHUBHOT'O THAJIOTA; TPYIIIOBOH pabOTHI MK
paboTHI B Iapax, KOTOPBIE y4aT KOMaHJHOW paboTe u

. Bubmiorexa [IOK B3aMMO/ICHCTBHIO C APYTUMH JCTHMH;

Cry4aiinbie BeTUIUHbI 1 14 1 https://m.eds00.ru - ynunumposanue u noazEpskKa HeCIEA0BATETLCKOI

pacupCacicHusd JEATEeIbHOCTH 00yJaronIiXxcs B paMKax peanu3alud UMU
WHIUBUYAIbHBIX U TPYIIIOBBIX HCCIIEA0BATEILCKHX
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MPOEKTOB, YTO JaCT 00YYArONUMCS BO3MOKHOCTh MPHOOpECTH
HaBBIKU

CaMOCTOSTEIFHOTO PEIICHUS TEOPETHYCCKON MPOOIIEMBI,
TCHEPUPOBAHUS M O(POPMIICHHS COOCTBEHHBIX UJICH,
YBaKUTEIHFHOTO OTHOIICHHUS K Ty>KUM HIESIM, 0(DOpMIICHHBIM
B paboTax APyTHX MccienoBaTeneld, HaBbIK ITyOJIMIHOTO
BBICTYIIJIEHUS IEpE ayAUTOPUEH, apryMEHTUPOBAHUS U
OTCTauBaHUs CBOEM TOUKH 3pEHHUS. - BKIIOUEHHUE B YPOK
UIPOBBIX NPOLEAYP, KOTOPBIE IOMOTAIOT

noAACpKaTb MOTHUBAILIUIO o6yqa10u1nxcsl K ITOJTYy4YCHHUIO
3HAHUM,

HaJIA)KUBAHMIO MMO3UTHUBHBIX MEXKINYHOCTHBIX OTHOIIICHUH B
KJIacce, MOMOTalT YCTAaHOBJICHHUIO J00pOXKeIaTeIbHON
aTMocdepbl BO BpeMsl YPOKa;

- OpraHu3anys mepCcTBa MOTHBUPOBAHHEIX M APYAUPOBAHHBIX
o0yJaromuxcs HaJl UX HEYCIECBAOIIMMHA OTHOKIIACCHUKAMH,
JAIOLIET0 UM COLMAIbHO 3HAYUMBII ONBIT COTPYTHUYECTBA U
B3aMMHOM MTOMOIIIH;

OBIIEE KOJIMYECTBO YACOB

[10 ITIPOT'PAMME 34 2

11 xmacc

Ne HaunmenoBanue pa3nenoB u teM | KojudecTBo 4acoB JJIEKTPOHHBI | Y4eT paboueii MPOrpaMMbl BOCIUTAHUS
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n/n NPOrpaMMbl Kontpon IIpakTn e (muposbie)
Bcero bHBbIC YeCKHe 06pa3OBaTeJI])H])Ie
padoTHhI padoTHhI pecypchl
1 3aK0H OOJIBIITNX YUCEIT 5 0 bubmmorexa LIOK
https://m.edsoo.ru
5 DJEeMEHThI MaTeMaTHICCKOMN 6 0 bu6mmoreka [JOK
CTaTUCTHKH https://m.edsoo.ru
HenpepriBHBIE ciiydaiinbie bubnuorexa [JOK
BEJTMYMHBI https://m.edsoo.ru
3 (pacnipenenenus), 4 0
MOKa3aTeNbHOE U
HOPMAaJIbHOE pacrpeeieHus
bu6mmoreka [IOK
4 Pacnipenenenue [lyaccona 2 0 https://m.edsoo.ru
5 CBsi3b MEXY CIIy4allHBIMU 5 0 bubnunoreka [JOK
BEJIMYMHAMU https://m.edsoo.ru
bu6mmoreka [JOK
https://m.edsoo.ru
6 0O0001eHne n 11 1

cUCTeMaTHU3anus 3HaHUHU

MIPUBJICYEHHE BHUMAHUS 00y4YaIOIINXCs K IEHHOCTHOMY
aCIIeKTy

H3y4aeMbIX Ha ypOKaXx SIBICHHUM, OpraHu3alus ux paboTsl ¢
MTOJTy4aeMOi Ha YpoKe COIaIbHO 3HAUNMOH HH(OpMAaIien —
MHHUIUMPOBAHUE €€ 00CYKICHHUS, BHICKA3bIBAHUSI
o0yJaroImuMucs

CBOEr0 MHEHHUSI 10 €€ TIOBO/IY, BEIPAOOTKHU CBOETO K HEi
OTHOIIICHUS;

- UCIIOJIb30BAHNE BOCIIUTATEIBHBIX BO3MOKHOCTEMN
COZIepIKaHUs

y4eOHOTO MpeaIMeTa Yepe3 IEMOHCTPAIMIO 00yJarOIIUMCs
IpUMEPOB OTBECTCTBCHHOT'O, IPAXKIAAHCKOI'O MOBEACHU,
MIPOSIBJICHUS YEJIOBEKOIIO0OUS U T0OPOCEPICYHOCTH, Yepe3
mo100p

COOTBETCTBYIOIIUX TEKCTOB JUIS YTSHUS, 33124 JUIsl PEIICHUS,
MPOOJIEMHBIX CUTYaNui 1 00CYKIECHHS B Kllacce;
MPUMEHEHHE HA YPOKE HHTEPAKTHUBHBIX (hOpM pabOTHI ¢
00yJaromUMHCS: HHTEIUIEKTYaJIbHBIX UT'P, CTUMYJIUPYIOIINX
NO3HABATENILHYI0 MOTHUBALIMIO O0YUArOIMXCST; AUCKYCCHH,
KOTOpPBIE JAIOT 00YUaIOIMMCSl BO3MOXHOCTB ITPUOOpECTH
OIIBIT

BEJICHNSI KOHCTPYKTHUBHOTO THAJIOTA; TPYIIIOBOH pabOTHI MK
paboTHI B Mapax, KOTOPBIC y4aT KOMaHIHOW padoTe U
B3aMMOJICHCTBHIO C IPYTHMH JICTHMH;

- HHUIIMAPOBAHUE U MOAJIEPIKKA HCCIIEI0BATEIECKOM
JESITeIPHOCTH 00YYArOIIUXCS B pAMKaX peatn3alud HMU
WHIWBUIYATBEHBIX W TPYIIIOBBIX UCCIIETOBATEIBCKIX
MIPOEKTOB, YTO ACT O0YHYAIOIIUMCSI BO3MOYKHOCTh
proOpecTH HaBBIKI

CaMOCTOSTENHLHOTO PEIICHHsI TEOPETUUECKOM MPOOIIEeMBI,
TeHepUPOBaHUS U 0POPMIICHHUST COOCTBEHHBIX UICH,
YBKHUTEILHOTO OTHOIICHHS K 4y)KHUM HJIEsIM, 0(OPMIICHHBIM
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B paboTax APyrux UcciaeIoBaTeIc, HABBIK MYOIUIHOTO
BBICTYIIJICHUSI IEpe]] ayAUTOpUEH, apryMEHTUPOBAHUS U
OTCTauWBaHUs CBOEH TOUKH 3PEHUS. - BKIIOUEHHE B YPOK
WUTPOBBIX MPOLENYP, KOTOPBIE IOMOTatOT

oIAEePKaTh MOTHBALIUIO OOYIAFOIINXCS K TIOTYICHUIO
3HAHWH,

HATAXKUBAHUIO TIO3UTHBHBIX MESKIMYHOCTHBIX OTHOIICHHUH B
KJIacce, IIOMOTal0T YCTaHOBJICHUIO JOOPOKeTaTeIhHON
aTMocQepsl BO BpeMs YPOKa;

- opraHu3anys mepcTBa MOTUBUPOBAHHBIX M 3PYAUPOBAHHBIX
00yJaroIuXCcs HaJl UX HEYCIEBAIOUIMMH OTHOKJIACCHUKAMH,
JTAOILIETO UM COLIMAJIbHO 3HAYMMBINA OMBIT COTPYITHUYECTBA U
B3aMMHOM MOMOIILIH;

OBIIEE KOJIMYECTBO YACOB
[10 [TPOT'PAMME
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HazBanwue KoauuectBo OCHOBHBIC BUJIBI ICITEIHHOCTH
paznena (TeMbl) 4acoB OcHOBHOC COnCpXKaHHC o0ydJaronmxcs

MHO0kecTBO 24 MHOxk€ecTBO, Onepannu Ncnonb30BaTh TEOPETHUKO-
JICHCTBUTCIILHBIX YUCEIL. HaJl MHO)KECTBAaMH U UX CBOMCTBA. MHOKECTBEHHBIN anmapar JiJis
MHOro4JICHBI. Jnarpammel Diinepa — Benna. OTIMCaHUs X0J1a PEIICHUS
PanmonansHbie ypaBHEHUSU [IpumeHeHHE TEOPETHKO- MaTeMaTUYCCKHUX 3aJ1a4, a TaK)Ke
HEpaBEHCTBA. MHOECTBEHHOT'O aImapaTajijis pEeaNbHBIX MIPOIIECCOB U SBJICHUM.
Cucrembl TMHEHHBIX peLIeHHS 3a/1a4. OrniepupoBaTh NOHITHAMU: PAIMOHAIBHOE
ypaBHEHUN ParnmonanpHbie unciia. OOBIKHOBESHHBICH YUCII0, OECKOHEYHASTIEPUOIUUECKAsT

JeCATUYHbIE POOU, TPOLIEHTHI,
OeCKOHEUHbIE IEPUOANYECKHE IPOOH.
[Ipumenenue nqpobeit 1 TpPOUEHTOB JIst
peuIeHus NPUKIAAHbIX 3a1a4.
JeWcTBuTenbHbIe yncia. PanimonaabHbIe
U UPPALMOHAIIbHBICYHCIIA.
Apudmernueckue onepanunuc
JNENCTBUTEIILHBIMU YUCIIAMH.

Mopynp 1eCTBUTENBHOIO YUCIIA U €T0
coiicTBa. [IpuOnMKEHHbIE BEIYNCIIEHUS,
IIpaBUJIa OKPYIJICHU, IPUKUIKA U OLICHKA
pe3yibTaTa BBIYUCICHUN.

Ipo0Ob, TPOLIEHTHI; UPPALMOHATIBHOE U
JIEHCTBUTEIILHOEYHCIIO; MOAYIIb
JIEHCTBUTEIILHOTO YUCIIA; UCIIOJIb30BATh
9TU NOHATHUSA IIPU NPOBEACHUN
paccyXIeHHi

U JI0Ka3aTeNIbCTB, IPUMEHSITh 1pooun
IIPOLICHTHI [Tl pELICHUS

MPUKIIAIHBIX 33184 U3 Pa3IMYHbIX
OTpaciey 3HaHUW U PEAIbHOM KU3HU.
Hcnonb3oBate npubImxEHHbIE
BBIYKCIICHHUS], IPABUIIA OKPYTJICHUS,
IIPUKUJIKY U OLICHKY pe3yJIbTara
BBIYKCIICHUM.
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OcHOBHBIE METOBI PEIIEHUS LENbIX U
JTpOOHO-pallMOHATBHBIX YPaBHEHUM

Y HEPABEHCTB. MHOTOUJIEHBI OT OJJHOU
IepeMeHHON. JleleHrne MHOrO4IeHa Ha
MHOT'OWIEH C ocTaTKoM. Teopema be3y.
MHOrouseHs! ¢ HeIbIMU
kodpdunmentamu. Teopema Buera.
Pemrenne cucreM TMHEHHBIX YPABHEHUM.
Marpuna CUCTEMBI IMHEWHBIX YPaBHEHUM.
OrnpenenurenbMaTpuIlbl 2X2, ero
F€OMETPUYECKHUM CMBICII U CBOMCTBA;
BBIYHCJICHUE €r0 3HAUEHUs; IPUMEHEHNE
ONPEIETUTEISIIIA PELICHUS CUCTEMBI
JMHEHHBIX ypaBHeHUN. Pemenue
MPUKJIAHBIX 33]1a4 C IOMOILBIO CUCTEMBI
JIMHEWHBIXYPaBHEHUN

[IpuMeHTH pa3IuyHbIE METO/bI PELICHUS
PaLMOHATIBHBIX U IPOOHO-PALIMOHAIBHBIX
YPaBHEHUH; @ TAKKEMETO/I UHTEPBAJIOB
JUISl pEeLLICHUs] HEPABEHCTB.

OnepupoBaTh NOHATHUAMU MHOTOWIEHOT
OJIHO NepEMEHHOM, €r0 KOPHU; IPUMEHATH
JIeJIeHUE MHOTO4JICHA

Ha MHOTOWIEH C OCTaTKOM, TeopeMmybesy n
TeopeMy Buera miia permieHusn3anay.
OnepupoBarh NOHATUSAMU: CHCTEMA
JMHENHBIX YpaBHEHUN, MaTpHIIa,
OIPEEIUTEND MATPHLIBL.

Hcnonbs30BaTh CBOMCTBA ONPEAETUTENS 2 X
2 sl BBIYMCIICHUSIETO 3HAaYEH U,
IPUMEHSTH ONPECIIUTENH I PEIICHUS
CUCTEMBUIMHEWHBIX YPaBHEHUM.
MoaenupoBaTh peaabHbIE CUTYaI[UUC
MOMOIIbIO CUCTEMBI JINHEHHBIX
YPaBHEHUH, UCCIIEN0BATH IOCTPOCHHBIE
MOJIEJIN C TIOMOIIBIO MaTpPHIL U
ONpENIEIUTENEH, HHTEPIIPETUPOBATH
MIOJIY4EHHBIN pe3ysbTaT
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OyHKIMU U TpadUKHU.
Crenennast (yHKIUs C
LIEJIbIM T10Ka3aTeIeM

12

DyHKIUA, CIOCOOBI 3a1aHusI (PYHKITHH.
B3anmuo oOpaTHbIe DyHKITHH.
Komnosunus dyakuwmii. I'paduk GyHKIIUN.
DneMeHTapHbIe TPeoOpa3oBaHus rpauKoB
¢dbyakuit. O6nacTh onpeaeieHus u
MHOECTBO 3HaueHni ¢pynkmu. Hynmn
¢dbysakun. [IpoMexxyTKH 3HAKOIIOCTOSHCTBA.
UérHble 1 HEUETHBIC (QYHKIINU.
[Tepuoanueckue GyHKIUU.

[IpoMexxyTKM MOHOTOHHOCTH

¢GbyHKIH. MakCUMyMBbl 1 MUHUMYMBI
¢ynkuuu. Hanbosnpiee 1 HamMeHbIIee
3Ha4YeHHE (PYHKIIMU HA MPOMEKYTKE.
Jluneiinas, kBaapaTuyHas U JpOOHO-
TuHeHas QYHKIUH. DJIeMEHTapHOoe
HCCIE0BaHUE U TTOCTPOEHUE TPAQUKOBITUX
GyHKIU.

CreneHs C 1eNbIM NTOKa3aTeseM.

bunom HrerotoHa.

CreneHHas QyHKIMS ¢ HATYpaIbHBIMU
LIeJIBIM TTOKa3aresieM. E€ cBolicTBa 1

rpaduk

OnepupoBaTh NOHATUAMU: (DYHKIIMS,
crocoO0bl 3a7anus (YHKINN; B3aUMHO
oOpartHbie (YHKINU, KOMIO3HUIIUS
¢bynkuui, rpaduk Gyaxum, 061acTh
OTIpeieNIeHUs] © MHOXKECTBO 3HAYCHU I
¢GbyHKIMU, HYTH QYHKINUU, TPOMEKYTKU
3HAKOIIOCTOSHCTBA, IMHEIHA,
KBaJ[paTHYHAas, JPOOHO- JIMHEHHAS U
cTerneHHast (PyHKIIH.

BEINONHATE Ar1eMEeHTapHbIe
npeoOpazoBanus rpadukoB GpyHKIMNA.3HATH
U YMETb JI0Ka3bIBaTh YETHOCTD UM
HEUETHOCTb (PYHKIMH, NEPUOTUYHOCTD
(yHKIMH, HAXOJUTH IPOMEKYTKH
MOHOTOHHOCTH

(GYHKINU, MAKCUMYMBI 1 MUHUMYMBI
¢yHKIMHU, HauboblIee U HaUMEHbIIIee
3Ha4YeHHe PYHKIUU Ha IPOMEXKYTKE.
dopMyIupoBaTh U WILTIOCTPUPOBATD
rpadu4ecKy CBOWCTBA TMHEHHOM,
KBaJIpAaTUYHOU, APOOHO-TUHEHHON U
CTETeHHON (yHKIHH.

Bripaxats popMmysiaMu 3aBUCHMOCTH
MEXy BETUUNHAMH.

3HaTh Omnpe/eNieHle U CBOMCTBA
CTETICHH C IIETIBIM ITOKa3aTelleM;
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MOAXOAAIIYI0 (hOopMY 3alUCH ICHCTBUTEIb-
HBIX YUCEN JIJISl PEIICHUSTPAKTHICCKUX
3a/1a4 ¥ NMpeCTaBICHUS JaHHBIX

Apudmerndeckuil KOpeHb 15 Apudmerndeckuii KOpeHb HaTypaTbHON DopMynHMpOBaTH, 3aIIUCHIBATHB
N-oii cTeneHu. CTEIIEHU U €r0 CBOMCTBA. CUMBOIINYECKOM popme
I/IppauHOHaanme Hp€06p3.30BaHI/I$I YU CJIOBBIX BI)Ipa)KeHI/If/'I, U UCIIOJIB30BaTh CBOMCTBA KOpHS
YpaBHCHUA COZICpKaIlUX CTCIICHMH KOPHH. N-0# CTETeHH IS MpeoOpa3oBaHuUs
Wppanmonanehblie ypaBHeHUs. OCHOBHbIE BBIPAKEHHIA.
METOIB! PEIICHUA UPPALlMOHAJIBHBIX Haxoxauts penienus nppauvoHaIbHbIX
ypaBHEHUH. PaBHOCUIIbHBIE IEPEXO/IBI B YpaBHEHUI! C TOMOILBIO PABHOCUIBHBIX
PeIICHUNUPPALHOHAIBHBIX YPABHCHHH. [IEPEXO00B WM OCYLIECTBIISAS IPOBEPKY
CaoiicTBa 1 rpaduK KOpHS N-0i CTENEHU KOPHEH.
Kak (pyHKIMM 0OpaTHOMN CTETEHH ¢ CTponTs rpad¥K GYHKIHH KOpHS
HaTypajbHBIM ITOKA3aTCJICM N-oii CTENEeHH Kak 00paTHON
JUIst QYHKIIUU CTETIEHU C HaTypaJIbHbIM
noKazaresiem
[TokazarenpHast PyHKIHS. 10 Crenens ¢ palMoHaIbHBIM DopMynMpoBaTh ONPEAECICHNE

Iloka3zaTenbHBIC YpaBHCHHA

[IOKa3aTeJIeM U € CBOMCTBA.

[Toka3zatenbHast GyHKIMA, €€ CBOHCTBAK
rpaduk. Mcnons3oBanue rpapuka GyHKIUU
JUISl peIIEHUs] YPAaBHEHUM.

[TokazarenbHble ypaBHEHUS. OCHOBHBIE
METO/Ibl PELICHNS [T0KA3aTEIbHBIX YPABHEHUM

CTENEHU C PALIUOHAIBHBIM
IIOKAa3aTEJIEM.

BrimonHaTe npeoOpa3oBaHus YUCIOBBIX
BBIpXEHHM, COEPKAIUXCTENICHH C
palOHAIBHBIM

IIOKA3aTEJIEM.

Hcnonb3oBath nudpoBbie pecypchl
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JUTSI TIOCTPOCHUS Tpaduka
MOKa3aTeNbHON (PYHKIMH U U3ydeHUsie
CBOWCTB.

Haxoautsb penienus nokasaTeabHbIX
ypaBHEHUH

Jlorapudmmueckas GyHKIHSA. 18 Jlorapu¢m ymucna. CoiicTBa JaBatb omnpeneneHue jJorapudma
Jlorapudmuueckue ypaBHEHUS norapudma. JlecaTu4HbIC U YHCIia; IeCATUYHOTO U HATYPabHOTO
HaTypaJbHbIE IOTapU(PMBI. norapudma.
[Ipeo6pa3oBanue BoIpaKEHUH, Hcnonb3oBath cBOMCTBA JIoTapuMOBAIIS
coJiep>KalIux Jorapudmel. npeoOpazoBaHus JorapuGMUIECKUX
Jlorapudmuueckas GyHkmms,eé BBIPAXKEHHUI.
CBOICTBa U TpaduK. Ctpouts rpaduk JIorapuphMUIecKon
Hcnonb3oBanue rpaduka GyHKIUHIISL byHKIIMN Kak 00paTHOU
peleHus ypaBHEHHH. K TTOKa3aTeIbHON M UCTIOIh30BaTh CBOWCTBA
Jlorapugmuueckue ypaBHeHUs1. OCHOBHEIE JorapupMUUEcKod GYHKIHUUIIISA PELIeHUs
METOBI pelIeHUs JIorapu(PMUIECKIX 3azad.
ypaBHeHUU. PaBHOCWIIBHBIE IEPEXO/IBI B Haxonuts pemenus
pemeHnIIorapupMUIECKIX YpaBHEHHH JOrapu(pMHUUECKUX ypaBHEHUN
C MIOMOIIBIO PABHOCUIIBHBIX MIEPEXO0I0BHIIN
OCYIIECTBIISIS TPOBEPKY KOPHEH
Tpuronomerpuueckue 22 Cunyc, KOCUHYC, TAHT€HC U KOTAHT€HC JlaBatb onpezienieHus CHHYcCa,

BBIPA)KCHUS U YPABHEHMS

YHCIIOBOTO apryMeHTa. ApKCUHYC,
apKKOCHHYC U apKTaHT€HC YUCIOBOTO
apryMeHTa.

Tpuronomerpuyeckas OKpyKHOCTb,

KOCHHYCa, TAHI'€HCA U KOTaHT'€HCa
YHCIIOBOTO apT'yMEHTA; a TaKXkKe
apKcHHyca, apKKOCHHYCa U
apKTaHTeHca YHca.
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OTIPE/IC/ICHIE TPUTOHOMETPUICCKHUX
(GYHKIHH YHCIIOBOTO apryMEHTa.
OCHOBHbBIEC TPUTOHOMETPUICCKUE
¢dopmyiel. [IpeoOpazoBanue
TPUTOHOMETPHUYCCKUX BBIPAKCHUH.
PeriieHue TpUrOHOMETPHUYCCKUX
yYpaBHEHUH

[IpuMeHATH OCHOBHBIE
TPUTrOHOMETpUUYECKHE (HOPMYJIBI AJIs
npeoOpa3oBaHus TPUTOHOMETPUUECKUX
BBIPAKCHUI.

[TpumeHsTh GOpMYIIBI TPUTOHOMETPUUIISA
pELIEeHNs OCHOBHBIX TUIIOB
TPUTOHOMETPUUECKUX ypaBHEHUN

IlocnenoBarenpbHOCTUN
MIPOrPECCUH

10

[TocnenoBarensHOCTH, CLIOCOOBI 3aTaHUS
nocienoBarejJbHOCTEN. MeTon
MaTeMaTUYeCKOW MHIYKIHUU.
MOHOTOHHBIE ¥ OTPAaHUYEHHbIE
1ocJienoBaTeabHOCTH. McTopus ananuza
OECKOHEYHO MaJIbIX.

Apudmernueckast 1 reoMeTpuIecKas
MPOTrPECCUMU.

beckoneuyno yObIBaroras
F€OMETpPUYECKast IPOrPECCHs.

CymMa GecKkOHEYHO yObIBaroIei
reOMETPUYECKOUN IIPOTrPECCUH.
JIMHEHBIN ¥ SKCTIOHEHIIUATIbHBIAPOCT.
Hucno e.

®opMyiia CI0KHBIX TPOLIEHTOB.
Hcnons3oBanue nporpeccuu uist
pelIeHus peasibHBIX 3374

MPUKJIATHOTO XapakTepa

OnepupoBath NOHITHIMU:
HIOCJIC/IOBATEILHOCTb, CIIOCOOBI 3aaHuUs
HIOCJICIOBATEIbHOCTEH; MOHOTOHHBIE U
OTpaHMYCHHBIE ITOCIIEI0BATEIHLHOCTH;
MCCIIEI0BATHIIOCTIEIOBATEIFHOCTH Ha
MOHOTOHHOCTh ¥ OTPaHHYCHHOCTb.
[Honyuate npencraBienue o0
OCHOBHBIX HJIESIX aHAITN3a

0ECKOHEYHO MaJlbIX.

JlaBatb onpeneneHue

apu(PMETHUECKON 1 TEeOMETPHUUECKOM
nporpeccuu. Jloka3pIBaTh CBOMCTBA
apu(PMETHUECKON 1 TEeOMETPHUUECKOM
IPOTPECCHU, HAXOUTh CyMMY YWICHOB
IPOTPECCUH, a TAKIKE CYyMMY YJICHOB
0eCcKOHEeUHO yObIBaroIei reOMeTpUIEeCKOi
POTpPeCCu.
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Hcnonp30BaTh nporpeccuu

JUIL  pelleHus 3a4ad  IIPUKIIaJHOrO
Xapaxkrep.

[Ipumenste  popMyny  CIOXKHBIX
IIPOLICHTOB JUIsl pelIeHUs 3a1ad u3
peaJIbHOM MPAKTUKU

HenpepsiBHbie QyHKIINUHU.
[IpouzBognas

20

HenpepriBHble QYHKINT 1 UX
cBoiicTBa. Touka paspblBa.
AcumnrToTsl rpadukoB GYHKINHA.
CaoiicTBa (pyHKIIMI HENPEPHIBHBIXHA
oTpe3ke. MeTo HHTepBajIoB s
pELIEHNs HEPABEHCTB.

IIpumeHeHne CBOMCTB HENPEPBIBHBIX
(GyHKUIMN 1715 pelieHus 3a1ad.
IlepBas 1 BTOpas NpoOU3BOAHBIE
¢ynkuuu. Onpenenexue,
reOMEeTpUUYECKUN U PU3NYECKUI CMBICI
MIPOU3BOJHON. Y paBHEHUE
KacaTenbHOU K rpaduKy QyHKIUH.

[Ipou3BoHbIE IIEMEHTAPHBIX (DYHKIIHH.

HpOI/I3BOIIHa$I CYMMBI, IPOU3BCACHUA,
YaCTHOT'O U

KOMITO3UIIUU (PYHKIIHHA

OnepupoBath NOHATUAME: (PYHKIIHS
HEMPEPBIBHAS HA OTPE3KE, TOUKA pa3pbiBa
¢GyHKIMH, acuMITOTa rpaduKa GyHKIUH.
[IpumeHsATHh CBOICTBA HENPEPHIBHBIX
(GYHKUUH 1715 pelIeHus 3a/1a4.
OnepupoBaTh NOHATUSAMU: TIEPBasi U BTOpAst
MPOU3BOHBIC (DYHKIIMHN; TOHUMATh
(buznyecKuil ¥ TeOMETPUUECKHI CMBICT
MIPOU3BOJAHON;3aMMCHIBATh YPABHEHUE
KacaTeJIbHOW. BhIUNCIATE TPOU3BOIHBIE
CYMMBI, IIPOU3BEJEHHUS], YACTHOT'O U CI0KHOMN
(GyHKIMH.

N3yuars npOU3BOIHBIE IIEMEHTAPHBIX
(GyHKIMHA.

Hcnonb3oBarh  reOMETPUYECKUN U
(bU3UYECKUN CMBICIT TTPOW3BOTHOM ISt
pelIeHus 3a1a4
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[ToBTOpenue, o6o01IeHHE, 5 OcCHOBHBIE MTOHATHUS Kypca alnreOphiu [IpuMeHSTh OCHOBHBIE MTOHATHUS Kypca
CUCTEeMAaTH3aIHsl 3HAHUHA Hayajl MaTemMatuyeckoro ananuzal0 anreOpbl U HAYaJl MAaTEMAaTHYECKOTO
KJ1acca, 0000111eHre U cucTeMaTH3alus aHaJM3a JUIsl pelIeHus 3a/1a4
3HaHUH U3 PeaTbHOW KU3HU U JIPYTUX
IIKOJILHBIX MPEMETOB
OBILIEE KOJIMYECTBO 136

YACOB I10 ITPOI'PAMME
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10 KJACC
HasBanue Komunyectso OcHoBHOE cozepkaHue paszaena OcCHOBHBIE BUJIBI IEATEIBHOCTU
paznena (TeMbI) 4acoB (Tembl) o0ydJaronmxcs
HccnenoBanue (GyHKIMiA ¢ 22 [IpumeneHnue npou3BOAHOMK Crtpoutsb rpaduK KOMIIO3UIHN

IMOMOULIBIO POU3BOAHOMN

WCCIICTIOBAHUIO (PYHKIIHIA

Ha MOHOTOHHOCTB U 9KCTPEMYMBI.
Haxoxaenne HaubombIIero 1 HANMEHbBIIIETO
3HAYEHUS HeMPephIBHOW(DYHKIINY Ha
OTpE3Ke.

[Ipumenenne mpou3BOTHON JIs
HaXO0XJACHUS HAMTYUIIero

pelIeHrs B MPUKIAIHBIX 3a]a4ax, /1y
OTpeJIeJICHUsI CKOPOCTH U YCKOPEHUS
rpoliecca, 3a1aHHoTo (GopMyIOi UITu
rpaduKoM.

Komnosurnus ¢ynakiuii. ['eomerpuueckue
00pa3bl ypaBHEHUI HHEPABEHCTB Ha
KOOpPJAMHATHOMN

MIJIOCKOCTH

(yHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
UCCJICJIOBAHUSI U CBOMCTB KOMITO3HIIUU.
Ctpoutb reoMeTpuyecKue 00passl
ypaBHEHUI U HEPABEHCTB

HA KOOPAMHATHOM  IIOCKOCTH.
Hcnonb30BaTh MPOU3BOIHYIO IS
uccnenoBanus QyHKINN

HA MOHOTOHHOCTb U SKCTPEMYMBbI; HAXOIUTh
HauOoJbIlIee 1 HAMMEHbLIEE3HAUCHUS
(YHKIIMM HETIPEPHIBHOM Ha OTpE3Ke; CTPOUTD
rpaguku QyHKIUH HA OCHOBAHUH
IIPOBEIEHHOTO UCCIIEOBAHUS.
Hcnonb3oBaTh TPOU3BOAHYIO IS
HaXO0X/IEHUS HAWJTy4IIero

pelieHus B NPUKIAAHBIX, B TOM YHCIE
COLIMAJIbHO-9KOHOMUYECKUX, 3ajayax, Ui
oTpesieNieHUs] CKOPOCTH

U YCKOpEHHs Tpolecca, 3aJaHHOIro
(dopmyoit unu rpagukom.

[Tonmyuats npencraBieHue
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O MPUMEHEHUH MTPOU3BOAHOMN
B Pa3JIMYHbBIX OTPACISAX 3HAHUHI

IlepBooOpasHas 1 UHTErpal 12 IlepBooOpasHasi, 0CHOBHOE CBOMCTBO OnepupoBaTh NOHATUAMU: IEPBOOOpa3Hast U
nepBooOpasHbIX. [IepBooOpazHbie onpeaenéHHbii uarerpain. Haxonurs
arieMeHTapHbIX GyHKIui. [IpaBuna 1epBOOOPA3HBIE HIEMEHTAPHBIX (PYHKLINN U
HaXOXICHUS ITEPBOOOPA3HBIX. BBIUUCISTHUHTETpAN TI0 (hopmyiie HeroToHa—
WNHuterpai. I'eomeTprdecKuii CMbICT JleitOHuua.
uHTErpana. Beraucnenue onpenenéHHOro HaxomuTh momaay miockux Gurypu
uHTerpaia no gopmyne Hororona— 00BEMBI TN ¢ TOMOIIBIO ONIPEAETEHHOTO
JleitOHuIA. WHTETpaIa.
[IpumeneHue uHTErpaia ais 3HAaKOMHTbHCS C MATEMATUYECKUM
HaXO0XKJICHUS TUIOLIAIeHIUIOCKIX MOJICJIMPOBAaHUEM Ha NIPUMEpPE
¢buryp u o6sEmMoB mddepennmansheix ypasHeHuil. [ToaydaTs
reOMETPUUYECKUX TET. NpeCTaBIeHNE O 3HAaUCHUNBBEICHUS
[Tpumeps! perennit uddepeHanTbHbIX HOHSATHS UHTETpaja
ypaBHEeHUH. MartemaTnyeckoe B Pa3BUTHH MaTEMaTHKH
MOJIETUPOBAHUEPEATBHBIX MTPOLIECCOB C
nomonuisoaud hepeHInaTbHbIX
ypaBHEHUH
I'paduxu 14 Tpuronomerpuueckue QyHKINH, UX Hcnonp3oBatk nu(poBbIe pecypChList
TPUTOHOMETPUUECKUX CBOICcTBa U rpaduKH. MIOCTPOEHHUSI TPaPUKOB
GbyHKIHI. OT60p KOpHEN TPUTOHOMETPUUECKUX TPUTOHOMETPUUECKUX QYHKIINH U
Tpuronomerpuyeckue YPaBHEHUH € TOMOILBIO W3y4YEHUs UX CBOMCTB.
HCPaBCHCTBA TpPIl“OHOMGTpPI‘ICCKOfI OKPYKHOCTH. Peniate TPUTOHOMETPUUIECKHE
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Pemenue TpuronomeTpuiyeckux YPaBHEHHS ¥ OCYILECTBIIATH OTOOD

HEpPaBEHCTB KOpHEH ¢ MOMOILBIO
TPUTOHOMETPUYECKON
OKPY>KHOCTH.

[TpumeHsATH HOPMYITBI TPUTOHOMETPUHIS
peuIeHus OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB.
Hcnonb3oBath ¢ poBbIe pecypChis
MOCTPOCHHUS U UCCIIEIOBAHMS TPAPUKOB

GbyHKIMI
HppaunoHanbHbIe, 24 OcCHOBHBIE METO/IbI PELIEHUS [IpuMeHATH CBOKCTBA OKA3aTEIBHONN
MOKa3aTeIbHBIC U MOKa3aTeIbHBIX U IOTapU(PMUIECKIX norapumuueckoit GyHKITHI
norapuMUYECKre HEPaBEHCTB. K PELICHUIO MTOKa3aTeNbHBIX U
HEpPaBEHCTBA OCHOBHBIE METO/IbI pEIICHUS Jorapu(pMHUUECKUX HEPABEHCTB.
HpPPaLMOHATIbHBIX HEPABEHCTB. O60cHOBaTh PaBHOCHIBHOCTD
I'padmueckue MeToabl penieHus MepPexXoI0B.
HMpPaLMOHANIbHBIX, TOKA3aTeJIbHBIX U Pemars nppanyuoHaIbHbIE 1
norapu(pMUYECKUX YpaBHEHHUH U KOMOMHUPOBAHHBIE HEPABEHCTBA,C
HEPaBECHCTB IIOMOLIBIO PABHOCUJIBHBIX IIEPEXO0/I0B.

Hcnonb3oBatk rpaduyueckie MeTOIbIN
CBOMCTBaA BXOIAIINUX B YPAaBHCHUC WU
HEpaBeHCTBO (YHKIUIT

JUISl pEILIEHNUs 3aJa4n
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KomriekcHsie uncia 10 Kommnekchbsle uucnma. AnreOpamdeckas u | OmepupoBaTh MOHSATHAMU:
TPUTOHOMETPHUYECKas (bopmbl 3alCU | KOMIUIEKCHOE YHCIIO U MHOXECTBO
KOMILIEKCHOTO YHCIIA. KOMILJICKCHBIX YHCE.
Apudmernueckue onepanuuc [IpencTaBasATh KOMIUIEKCHBIC YHCIIAB
KOMIUIEKCHBIMU YHCJIAMHU. asreOpanyeckoi ¥ TPUrOHOMETPUUYECKON
N300pakeHne KOMIUIEKCHBIX YHCETHA dopme.
KOOPAMHATHOH IJIOCKOCTH. Brimonaarte apupmeTnueckue
®opmyna Myaspa. Kopau n-oin OIEPALMY C HUMH.
CTETIeHU U3 KOMIUIEKCHOTO YHCIa. N3006pakaTh KOMIUIEKCHBIC YUCIIaHA
[TpumMeHeHne KOMIUIEKCHBIX YUCEIIIIS KOOPJWHATHOH IJIOCKOCTH.
pemeHust GU3MYECKUX U [Mpumenste popmyny Myapa u
reOMETPUUECKUX 33124 MOJTy4aTh MPEACTABICHUE O KOPHSIX
N-0¥ CTEeNeHH M3 KOMILJIEKCHOTO YHCJIa.
3HaKOMUTBCS C IPUMEPAMH TPUMEHEHUS
KOMILJIEKCHBIX YHCEI
JUISl peIIeHUs] TEOMETPUYECKUX U
bu3ndecKux 3aaa4
HarypanbHble u nieable yucna 10 Hatypanbhsle u nensie uncina. [Ipumenenue OmnepupoBaTh NOHATUSAMU: HaTypallbHOE

MPU3HAKOB AETMMOCTH Lenbix ynucen, HOJI
n HOK, ocTaTKOBIIO MOy 10, AJITOPUTMA
EBxinna

JUTSL pEIIEHUs 3a/1a4 B IIEJIBIX YUCITax

U LEJIO€ YNCII0, MHOYKECTBO
HaTypaJbHbBIX U IEJIBIXYUCEI.
Hcnonb30BaTh NpuU3HAKY JEIUMOCTH
LEJIBIX YUCEII; OCTATKU 110 Moayito; HOJL
n HOK HaTypalbHBIX 4KCeN; aITOPUTM
EBknuaa aiist penienust
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3aaad.

3aInmchIBaTh HaTypaJIbHBIC YUCJIa

B pa3JIMYHBIX TO3UIIHUOHHBIX CUCTEMAX
CUHCJICHUA

CucTeMbl palliOHANBHBIX, 12 Cucrema 1 COBOKYITHOCTb YPaBHEHHUH. OnepupoBarh NOHATUAMU: CHCTEMA U
UPPaLMOHAIBHBIX PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI- COBOKYIIHOCTb YPAaBHEHHMI U HEPABEHCTB;
[IOKa3aTeNIbHBIX CIIEACTBHUSL. peueHne CUCTEMBI WIIM COBOKYITHOCTH;
U JIOrapu(pMUIECKUX OCHOBHBIE METO/IBI PELICHUSI CUCTEM H PaBHOCHIIBHBIE CUCTEMBI U CHCTEMBI-
yYpaBHEHUN COBOKYITHOCTEH PALlMOHAJIBHBIX, CIICCTBUSL.
UPPalMOHAIBHBIX, [I0KA3aTEIbHBIX U Haxonuts pemenns cucreM u
Jorapu(pMUUECKUX YpaBHEHHH. COBOKYITHOCTEH LIENBIX PAllMOHAIBHBIX,
IIpumeHneHne ypaBHEHU, CUCTEM U VPPALMOHAJIBHBIX, I0KA3aTEIbHBIX U
HEPABEHCTB K PEIICHUIO Jorapu(pMUUECKUXypaBHEHUH U
MaTeMaTUYeCKUX 3a/1a4 U 3aJ1a4 HEPABEHCTB.
U3 Pa3IMYHbIX 00JIacTei HAyKu U [IpuMeHATH cHCTEMBI YPaBHEHUMK
peanbHOM XKU3HH, UHTEPIPETALINS PELICHUIO TEKCTOBBIX 3a/1a4
IIOJIyYEHHBIX PE3YJIBTATOB U3 PAa3IUYHBIX 0OJacTell 3HaHUH U
peanbHOM KU3HHU; HHTEPIPETUPOBATH
[IOJIYYEHHBIE PEILICHMUS.
Hcnonb3oBate nugpoBsie
pecypchl
3ana4yu ¢ napaMeTpamu 16 PauvoHaneHbIe, MppallMOHAJIBHBIE, Bribupats cioco0 perienus

MoKa3areabHbIe, TIOTapUPMUUECKHE U
TPUTOHOMETPUUECKHE YPABHEHUS,
HEpAaBEHCTBA U CUCTEMBI

palrOHAIBHBIX, UPPALHOHAIBHBIX,
M0Ka3aTeIbHBIX, JOrapuMUIECKUX U
TPUTOHOMETPUYECKUX YPAaBHEHUU
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C ImapaMeTpamu.
ITocTpoenue u ucciegoBaHue
MaTeMaTHYECKUX MOJIEIIEN peabHbIX
CUTYAalUi C IOMOLIBIO YPABHEHUM, CUCTEM
YPaBHEHUU U HEPABEHCTB

C mapameTpamu

Y HEPAaBEHCTB, COACPKALIUX
MOJlyJIU ¥ IapaMETPBI.

[TpumensaTs rpadguyueckue U aHATUTHYECKHE
METO/IbI IJIs1 PEIICHUSIyPABHEHHU I 1
HEPABEHCTB

C IapaMeTpaMH, a TAK)Ke HCCIEJOBaHUE
(GyHKIIUI METOJaMUMAaTEMaTHYECKOTO
aHaJIu3a.

CTpouTh U UCCIEI0BATh MATEMATUYECKUE
MO/IEJIA PEATIbHBIXCUTYAIIMI C TOMOIIbIO
YpaBHEHUH, HEPABEHCTB U CUCTEM

C mapameTpamu

[ToBTOpenue, o6001IeHNE,
CHCTEMAaTH3aINsI 3HaHUH

16

OcHoOBHBIE IOHATHS U METOJBI Kypca,
000011IeHHE U CHCTEMATU3alMs 3HAHUI

MoaenupoBaTth peajibHbIE CUTYalluU Ha
SI3BIKE ANTeOPbhl, COCTABIISITH BHIPAKEHUS,
ypaBHEHUS, HEPABEHCTBAU UX CUCTEMBI 11O
YCJIOBHIO 33]1a4U, UCCIIEIOBATh
MOCTPOEHHBIE MOAEITH

C UCIIOJIb30BaHUEM armapaTa anreopsl,
HHTEPIPETUPOBATH MOTYUYECHHBIN pe3yybTaT.
[IpumensaTs GyHkunn

JUIL MOAECIMPOBAHUS U UCCIEN0BAHUS
pEATBHBIX MPOIECCOB.

Pemates npukinaaHsie 3a1a4u,




B TOM YHCJI€ COI[UAIBHO-
OKOHOMHUYECKOTO H  (PU3UYECKOTO
XapakTepa, CpeICTBaMH airedpbl u
MaTEMaTUYECKOI 0 aHAIN3a

OBIIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME
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