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®denepanbHas paboyas nmporpaMma Mo y4yeOHoMy mnpenmery «MaremaTtuka
(yroyOnéHHbplli ypoBeHb) (mpeaMeTHast o0acTh «MaremaTuka U MH(PpOpPMATHKaY)
(mamee COOTBETCTBEHHO - MporpamMma IO MaTeMaTHUKe, MAaTeMaTHKa) BKIIOYACT
MOSICHUTEIBHYIO 3aIUCKy, COJEep)KaHWe OOYy4YeHUs, TUTAHHPYEMBIC Pe3yJIbTaThl
OCBOCHHMSI IIPOTPAMMBI TI0O MATEMAaTHKE, TEMAaTHIECKOE TNITAHUPOBAHUE.

[losicHuTenbHAsE 3amMcKa OTpakaeT oOOIIMe LeNd U 3aJadyd  HU3ydeHUs
MaTEMAaTHUKH, XapaKTEePUCTUKY TCUXOJOTUYECKUX MPEANOCHIIOK K €€ H3yYeHUIO
O0OyJaroIMMHUCS, MECTO B CTPYKTYpE y4eOHOTO TIaHa, a TAKXKE TIOIXO0IBI K OTOOPY
CONlep KaHMs, K OMNPEACICHUIO IUIAHUPYEMBIX pE3yJbTaTOB M K CTPYKType
TEMaTUYECKOIO IJIAHUPOBAHMUSI.

Copnepxanue OOyYeHHsS PACKpBIBAET COJEp)KaTeNbHbIE JUHUU, KOTOpPbHIC
IpeaiaratoTcs s 0053aTeIbHOTO U3YUYEeHUSI B KaX0M KJIaCCe Ha YPOBHE CPEIHETO
oO1ero oOpazoBaHusl.

[1nanupyemMble pe3ysbTaThl OCBOCHHS IPOrPAMMBI [0 MATEMATHUKE BKIIFOUAIOT
JMYHOCTHBIE, METANPEAMETHBIE PE3YJIbTATHI 32 BECh MEPHUO]] O0yUYEeHUS HA YPOBHE
cpemHero o0mero oopa3oBaHus, a TAK)KE MIPEIMETHBIC TOCTHKCHHS 00YUJaIOIIerocs
3a KaXblil To7] 00y4YeHUs.

IMNOSICHUTEJBHASA 3AIINCKA

[Iporpamma mo MaremaTHKe YIIIyOJIEHHOTO YPOBHS it OOydYaromuxcsl Ha
ypOBHE cpeaHero obmiero oopaszoBanusi pazpadboraHa Ha ocHoBe PI'OC COO c¢
y4€TOM  COBPEMEHHBIX  MHUPOBBIX  TpeOOBaHUM,  MPEABIBISIEMBIX K
MaTEeMaTUYeCKOMy OOpa30BaHUIO, M TPAJAUIMA POCCUUCKOTO 0Opa3oBaHUS.
Peanuzanusi mporpaMMmbl 10 MaTeMaTUKE OOECMEYMBAET OBJIAJICHHUE KIHOYEBHIMU
KOMITETEHIIUSIMH, COCTABIISIOIIMMH OCHOBY JUUIsl CAMOPA3BUTHS U HEMPEPHIBHOTO
o0Opa3oBaHusl, 1IEIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O00YYarOIINXCS.

B mnporpamme mo maremaTuke yuTeHbl uieu U mosioxkeHus «Konuenimu
pa3BUTUS MareMmaTudeckoro ooOpasoBanusi B Poccuiickoit ®enepaunn». B
COOTBETCTBHUM C HA3BAHUEM KOHIIEMIIUM MAaTeMaTUYECKOe 00pa30BaHUE JOJKHO, B
YAaCTHOCTH, pemarh 3agady oOecrnedyeHusi HEOOXOAMMOro CTpaHe uucia
oOyyarommxcsi, MareMaTH4eckas TMOJArOTOBKAa KOTOPBIX JOCTATOYHA  JJIst
MPOJOKEHUS  O0Opa30BaHMsl 1O  PA3IMYHBIM  HAMPABJICHUSM,  BKJIIOYas
npenojaBaHre MaTeMaTHUKH, MaTEeMaTUYeCKUE HCCIeoBaHus, padboty B cdepe
WH()OPMAITMOHHBIX TEXHOJIOTHMM W JIPYTUX, a TaKkKe O0O0eCTedeHUs sl Ka)JI0ro
0oOy4Jaromerocss BO3MOXXHOCTU JIOCTHKEHHUS MaTeMaTH4YeCKOW TOATOTOBKH B
COOTBETCTBUH C HEOOXOAMMBIM €My ypoBHeM. VIMEHHO Ha pelieHue 3THX 3ajad
HalleJIeHa MporpaMmMa 1o MaTeMaTHKe YIIIyOJIEHHOTO YPOBHSI.

B smoxy nudpoBoit Tpanchopmariiiu Becex chep 4eIoBeUecKOn NeITeIbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 Xopoiei
MaTEeMaTUYeCKON MOATOTOBKU. DTO OOYCIOBJICHO TE€M, YTO B HAIM JTHU PACTET
YUCJIOCTICIIUATLHOCTEH, CBS3aHHBIX C  HEMOCPEICTBCHHBIM  IPHUMCHECHHUEM
MaTeMaTUKH: U B cpepe DKOHOMUKH, U B OM3HECE, U B TEXHOJIOTUUYECKUX 00JIaCTSX,
U Jaxke B ryMaHuTapHbix cdepax. Takum o0Opa3om, Kpyr oOydaroniuxcs, s
KOTOPBIX MaTeMaTWKa CTAaHOBHTCS 3HAYUMBIM TIpEeIMETOM, (PyHIaMEHTOM
oOpa3oBaHus, CYIIECTBEHHO paciupsieTcs. B Hero BXOIAT HE TOJBKO
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oOyyaronyecs, IJIAHUPYIONIME 3aHUMATbCS TBOPYECKOM M HCCIEIOBATEIbCKOM
paboTtoit B 00iacTu MaTeMaTuku, HHGOpMATUKU, (HU3UKH, SIKOHOMUKH U B APYTHX
00JacTsIX, HO ¥ T€, KOMY MaTeMaTHUKa HyHa JJIsl UCTIOIh30BaHUs B Ipodeccusix, He
CBSI3aHHBIX HEMIOCPEACTBEHHO C HEM.

[IpuknanHas 3HaYUUMOCTh MaTEMaTUKKU OOYCJIOBJIEHA TEM, YTO €€ MPeIMETOM
SABJISAIOTCSA  (yHAAMEHTAIBHBIE CTPYKTYpPhI HAIlETO MHUpPA: MPOCTPAHCTBEHHBIC
GbopMBI ¥ KOJWYECTBEHHBIC OTHOIICHHS, (DYHKIIMOHAIBHBIE 3aBUCUMOCTH H
KaTerOpUM  HEONMPEeACNEHHOCTH,  OT  MNPOCTEHIIMX,  yCBaMBaeMbIX B
HEMOCPEJCTBEHHOM OIIBITE, A0 JOCTATOUYHO CIOKHBIX, HEOOXOAUMBIX JIJIsl Pa3BUTHUS
HAyYHBIX U TEXHOJOTUYECKUX HJIeH. be3 KOHKpEeTHBIX MaTeMaTUYeCKUX 3HaHUUN
3aTPyAHEHO MMOHUMAaHUE MPUHIUIIOB YCTPOICTBA U UCIIOJIb30BAHUS COBPEMEHHOM
TEXHUKHU, BOCHPUITHE W  HMHTEpPIpEeTanus pa3sHOOOpa3HOM  COLMAILHOM,
HKOHOMHUYECKOM, MONUTHYEeCKOW HH(OpManuu, Manodp@exkTuBHa MOBCEIHEBHAS
MpakTU4YecKass JesATeabHOoCTh. Bo  MHorumx cdepax mpodecCHOHATBHON
JESATEILHOCTH TPEOYIOTCS YMEHUS BBINOIHATH PACUYETHI, COCTABIATH AJITOPUTMBI,
MPUMEHSTh (POPMYJIbI, TPOBOJUTH T'€OMETPUUYECKUE HU3MEPEHUS] U TMOCTPOCHUS,
4YuTaTh, 00padaThIBaTh, UHTEPIPETUPOBATH U MPEACTABIATh UHPOPMAIIUIO B BUJIC
Ta0aull, AUarpamMm U rpauKoB, MOHUMATh BEPOSATHOCTHBIA XapaKTep CIydalHbIX
COOBITU.

OOHOBpEMEHHO C pacmupeHueMm cdep TMPUMEHEHHUS MaTEeMaTUKU B
COBPEMEHHOM O0I1eCcTBE BCE 00Jiee BaXKHBIM CTAHOBUTCS MaT€MaTUYECKUM CTUIIb
MBIIUICHUS, TTPOSIBIISIONINIICS B ONpeIeIEHHBIX YMCTBEHHBIX HaBbIKaX. B mporiecce
M3YUYCHHs] MAaTEMaTHKW B apceHal NPUEMOB M METOAOB MBIILICHHUS YEIOBEKa
€CTECTBEHHBIM 00pa30M BKJIIOYAIOTCS HMHAYKIMS W JAEAyKUus, 000OIeHue U
KOHKpETU3alusi, aHalu3 W CHUHTE3, KiacCUpUKaIMs W CUCTeMaTu3alus,
abctparupoBanne u aHanorus. OOBEKTHI MaTEMaTHYECKUX YMO3AKIIOYEHUH,
MpaBUJIa UX KOHCTPYUPOBAHUS PACKPBHIBAIOT MEXAHU3M JIOTHYECKUX MOCTPOCHHUI,
CIIOCOOCTBYIOT BBIpAOOTKE yMEHUS (POpMYIUPOBaTH, 00OCHOBBIBATH U JI0KA3bIBAThH
CYXXJICHUSI, TEM caMbIM (POPMUPYIOT JJOTUUYECKUHN CTUIIb MbIlILIeHUs. Beayiias posis
MPUHAJICKUT MaTeMaThuke B (OPMUPOBAHUM AJITOPUTMHUYECKON KOMITOHEHTHI
MBIIIUICHUSI M BOCIHUTaHUM YMEHUN JI€MCTBOBATh IO 3aJaHHBIM aJrOpUTMaM,
COBEPIICHCTBOBATh M3BECTHHIE M KOHCTPYHPOBaTh HOBBIE. B mpoliecce perieHus
3a/1a4 - OCHOBBI /ISl OpraHu3aliuy yueOHOU AesTeTbHOCTH Ha ypOKaX MaTeMaTUKH -
Pa3BUBAIOTCS TBOpUECKAs U MPUKIIAIHAS CTOPOHBI MBIIILICHHUS.

OOyuenune MareMaTtuke Aa€T BO3MOXKHOCTb pPa3BUBaTh y OOyYarOIIMXCS
TOYHYIO, pallMOHATBHYI0 U MH(POPMATUBHYIO peub, yMEHUE OTOMpaTh Haubosee
MOIXO/ISIIIINE SI3bIKOBBIE, CHMBOJIMYECKUE, TPAaPUUIECKUE CPEACTBA JJIST BHIPAKCHUS
CYXKJIEHUH M HATJISAHOTO UX MpeacTaBieHuss Heo0XouMbIM KOMIIOHEHTOM 001
KYJIbTYpPbl B COBPEMEHHOM TOJIKOBAHUU SIBJISIETCS 00Iee 3HAKOMCTBO C METOJaMHU
MO3HAHUS IEUCTBUTEILHOCTH, IPEICTABICHUE O TIPEAMETE U METOJIE MAaTEMATHUKH,
€ro OTIUYMSAX OT METOJIOB €CTECTBEHHBIX M TYMaHUTAPHBIX HAYK, 00 0COOEHHOCTSIX
MPUMEHEHUSI MAaTeMaTUKH JIJI1 PElIeHUs] HAYYHBIX M MPUKJIAIHBIX 3a7ad. Takum
o0pa3oM, mMaTeMaTH4YecKOoe O00pa3oBaHME BHOCUT CBOWM BKJIaa B (hOopMUpOBaHHE
0011IeH KYJIbTYPhI YEJIOBEKA.

N3ydeHne MaTeMaTUKU CIIOCOOCTBYET ACTETUUECKOMY BOCIIMTAaHUIO YEIOBEKA,
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IIOHUMAaHUIO KPACOThl M U3ALIECTBA MATEMAaTUYECKUX PACCYKICHUM, BOCIPUATHIO
reOMETPUUYECKUX (OPM, YCBOCHHIO UJIEU CUMMETPHUHU.

[TpuopuretnpiMu 1ienaMu  oOyueHust marematuke B 10-11 kmaccax Ha
yIrayO0aEHHOM YPOBHE MPOJIOJIKAIOT OCTABATHCA:

dbopMupOBaHUE LEHTPATBHBIX MAaTEeMATUYECKUX MOHATUHN (YUCIIO, BEIMYUHA,
reoMeTpuueckas (Qurypa, NepeMeHHas, BEpPOSATHOCTb, (PYHKIIHs, MPOU3BOJIHASI,
UHTErpai),  oOecneuynBarOlMX  [PEEMCTBEHHOCTh M MEPCIEKTUBHOCTh
MaTeMaTHYECKOTro 00pa30BaHUsI 00yYarOIINXCS;

NOJIBEICHHE OOyYaronIuXxcsli Ha JIOCTYIIHOM JJii HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaT€MATHKU U OKPYKAOIIEr0 MUpa, TOHUMAHUIO MAaTEMAaTHKH Kak
4yacTy oOLIEH KYJIbTYphl YEIIOBEUECTBA,

pa3BUTHE HHTEIUIEKTyaJIbHbIX U TBOPUYECKHUX CHOCOOHOCTEH oOyuaromuxcs,
IIO3HABATEJIbHOM  AKTHBHOCTH, HCCIEAOBATEIIbCKUX YMEHHM, KPUTHYHOCTH
MBIIICHUS, UHTEpeCa K U3YUEHUI0 MaTEMATHKH;

¢dopMupoBaHrue (PyHKIHOHAIBHON MaTeMaTUYeCKOW TIPaMOTHOCTU: YMEHMS
pacno3HaBaTh MaTEMAaTUYECKUE ACTIEKThI B pEaJIbHBIX )KU3HEHHBIX CUTYalUAX U IIPU
U3YYEHUU JIPYTUX Y4YEOHBIX NPEIMETOB, NPOSABICHHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (OpMYIMPOBATh HMX HA S3bIKE MAaTEMaTUKU M CO3/]aBaTh
MaTEMaTUYECKHE MOJIEIU, TPUMEHATh OCBOECHHBIM MaTeMaTUYECKUW ammapar JJis
pEIIeHUs] NPAKTUKO-OPUEHTUPOBAHHBIX 3a/1ad, WHTEPHPETUPOBATh U OIICHUBATH
MOJIyYEHHBIE PE3YJIbTATHI.

OCHOBHBIMM JMHUSAMHM coaep:kaHuss Marematuku B 10-11  kmaccax
yriay0aEHHOTO YPOBHS SIBIISIFOTCSI: «HYucna W BBIYKCICHUS»,

«Anrebpa» («Anrebpandeckue
BBIpQXEHUS», «YpaBHEHHS U HepaBeHCTBa»), «Hauama wmaTemaruueckoro

aHanuzay, «['eomerpus» («I'eomerpuueckue GUrypel 1 ux CBOWCTBa»,
«3mepenne

r€OMETPUYECKUX BEIIMUUHY), «BeposTHOCTD 1 CTaTUCTUKAY. JlaHHbIE
JIMHUU

pa3BUBAIOTCS MapajUIeNIbHO, KaXKJas B COOTBETCTBHMHM C COOCTBEHHOM JIOTHMKOM,
OJIHAKO HE HE3aBHUCHMO OJHA OT JAPYroi, a B TECCHOM KOHTAKTE U B3aMMOJCHCTBUH.
Kpome 3Toro, ux o0beAMHSAET JOTUYECKAs COCTABIIAIONIAS, TPAAULUOHHO IPHUCY LA
MAaTEMATUKE W MPOHMU3BIBAIOIIAS BCE MAaTEMAaTUUECKUE KYPChl U COAECPKATEIbHBIC
muHuu. ChopmymupoBanHoe Bo PI'OC COO TpeOoBaHUE «yMEHUE ONEPUPOBATH
MOHATUSIMU: OIPENCIICHUE, aKCMOMa, TEOpEMa, CIIEACTBHUE, CBOMCTBO, NMPHU3HAK,
JIOKA3aTelIbCTBO, PAaBHOCUJIbHBIE (OPMYJIUPOBKH, YMEHHE (POPMYyIHPOBATH
oOpaTHO€ W TIPOTUBOIOJIOKHOE YTBEPXKIEHUE, TMPUBOJUTH TPUMEPHI |
KOHTPIIPUMEPHI, HCIOJIb30BATh METOJI MaTeMaTUYECKOW WHIYKIHH, MPOBOIUTH
JIOKQ3aTEeIbHbIC PACCYXKICHUS IPH PEUICHWH 337a4, OLIEHUBATh JIOTUYECKYIO
MPaBUJIBHOCTh PACCY)KIICHUI» OTHOCUTCA KO BCeM Y4YeOHBIM Kypcam, a
dbopMHpOBaHUE TOTUYECKUX YMEHUH pacTpeiessieTcs TI0 BCEM rojiaM oOy4eHHs Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsI.

B cootrBerctBun ¢ ®I'OC COO maremaTuka sBISE€TCS 00s3aTelIbHBIM
npeaMeToM Ha JaHHOM YpoOBHE oOpazoBanus. Hacrtosimeidt mnporpammoit 1o
MaTeMaTHKe MpeaycMaTpruBaeTCsl u3yueHrue yaeOHoro npeamera «MaremaTuka» B
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paMkax Tpé€x y4eOHBIX KypcoB: «AnreOpa M Hayaja MaTeMaTHYECKOTO aHAIHU3ay,
«["eometpusi», «BeposiTHOCTB U cTaTucTHKa». POPMHUPOBAHKE IOTUIECKUX YMEHUH
OCYIIECTBISICTCS Ha MPOTSKEHUHU BCEX JIET 00ydeHHUs Ha YPOBHE CPETHETO OOIIETOo
0o0pa30BaHMsl, a TEMEHTHI JOTHKH BKJIIOYAIOTCS B COJIEP)KaHUE BCEX Ha3BAHHBIX
BEITIIC YICOHBIX KyPCOB.

OO1ee KOJIMYECTBO YacOB, HAMPABICHHBIX HAa W3YYCHHE MAaTEMAaTUKH Ha
yriay0neHHoM ypoBHe - 544: B 10 knacce - 272 gaca (8 yacoB B Hezeno), B 11 kimacce
- 272 4aca (8 4acoB B HEJIEIIIO).

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBbI
ITO MATEMATHUKE HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI
1) rpa:kaaHCKOTr0 BOCIUTAHUS:

c(OpPMHPOBAHHOCTh IPAKIAHCKON MO3UIIMKM O0YYAIOIIErOCcsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O YWIEHA POCCUMCKOr0 OOLIECTBA, TPEACTABICHUE O MATEMATHYECKUX
OCHOBAaX (PYHKIIMOHMpPOBAaHUSA pA3JIMYHBIX CTPYKTYp, SBICHHUW, MPOLEAYD
rpakJaHCKoro  oOmectBa  (BBIOOpPBL,  OMpPOCBI W JPYro€),  yMEHHE
B3aMMOJICUCTBOBATh C COLIMAIBHBIMA HWHCTUTYTAMH B COOTBETCTBUM C UX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) MATPHOTHYECKOTO BOCTIHTAHMS:

c(OPMUPOBAHHOCTh POCCUHCKON IpaKIAHCKOW HAECHTUYHOCTH, YBAXKEHUS K
IPOLJIOMY M HAaCTOSALIEMY POCCHUHCKOW MAaTe€MaTHKH, LICHHOCTHOE OTHOIICHHE K
JOCTHIKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKON LIKOJIBI,
UCIOJIb30BaHUE D3THUX JIOCTHKEHUH B JPYTruX HayKax, TEXHOJIOTHsX, cdepax
YKOHOMMKU;

3) MyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHME AYXOBHBIX LIEHHOCTEH POCCHICKOTO Hapoja, c(hopMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MOBEJAECHUS, CBA3AHHOIO C MPAKTHYECKUM
NPUMEHEHUEM JTOCTUKEHUN HAYKH U ACSITEIbHOCTBIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3CTEeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYAs 3CTETUKY MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, PEIICHHUH, pacCy>KIeHUMN, BOCTIPUUMYUBOCTD K
MaTE€MaTUYECKUM ACIEKTaM Pa3IN4HbIX BUAOB HCKYCCTBA,;

5) ¢puzuyeckoro BOCNUTAHUA:

C()OPMUPOBAHHOCTh YMEHHUS NPUMEHATh MaTeMaTHYEeCKHE 3HaHHUsS B
MHTEepecax 3/10pOBOro U 0e30MmacHoro oopasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 37I0POBBIO (370POBOE MHUTaHHUE, COATAHCUPOBAHHBIA PEXKUM 3AHITHU U
OTIbIXa, peryjsipHas (pusnueckas akTUBHOCTD), (PU3UYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIOPTUBHO-03/J0POBUTEIBHOM E€ATETbHOCTBIO;

6) TpyJa0BOIo BOCIIMTAHMS:

TOTOBHOCTh K Tpydy, OCO3HAaHHWE IIEHHOCTH TpPYJ0Jt00Us, HWHTEpeC K
paznmuuHbiM  cepaM  MNPOPECCUOHAIBHOW  AESTENbHOCTH, CBA3AaHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpUIaTh OCO3HAHHBIM BHIOOD
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Oynymeld mnpodeccur U peanu3oBbIBATH COOCTBEHHbIE JKU3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTH K  MareMaTU4eCKOMy  OOpa3oBaHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUUM BCEU JKU3HHM, TOTOBHOCTh K aKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) IKOJOTHYECKOT0 BOCTIMTAHMA:

c(OPMHPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUS
COI[MATIbHOPKOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHOM M COLMAIBHOM
Cpebl, OCO3HaHUE II100ATIBHOTO XapaKkTepa dKOJIOTHYECKUX Tpo0IeM, OpUEHTALIUS
Ha MPUMEHEHHE MATEMAaTHYECKUX 3HAHWN MJId pelieHus 3ajad B 00JacTu
OKpYy>Xarole cpefpl, IJIaHUPOBAHUE TIOCTYNKOB M OIGHKM HX BO3MOKHBIX
MOCJIEJICTBUM VISl OKPYKAIOIIEH Cpeibl;

8) eHHOCTH HAYYHOT'O MO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTH HAYKU U OOIIECTBEHHOM MPaKTUKH, TOHUMaHUE MAaTEMAaTHUYECKON
HAyKHU Kak cepbl UeTTOBEUECKOU IeATeTbHOCTH, STANOB €€ Pa3BUTHSI U 3HAYUMOCTH
JUISL Pa3BUTHUS IUBUJIM3AIIMY, OBJIAJICHUE SI3BIKOM MaTEMaTUKW U MaTeMaTH4YeCKOU
KYJBTYpPOU Kak Cpe/ICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIAThH MPOECKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYAIBLHO U B TPYIIIE.
METAIIPEJMETHBIE PE3YJIbTATDHI

B pesynprare wu3ydeHus MaTeMaTUKUM Ha YPOBHE CpPEIHETr0 OOIIero
oOpa3zoBanus y oOywatomerocas OyayT c(hOpPMHPOBAaHBI IO3HABATEIbHBIE
YHUBEpCAJIbHbIC YUeOHbIE AEHCTBHS, KOMMYHUKATUBHBIE YHUBEPCAIbHbIE yUeOHbIC
JIEUCTBUSI, PETyJSTUBHbIC YyHHUBEpCAIbHbIC Yy4eOHbIE JCHCTBUS, COBMECTHAas
NEATEIIbHOCTb.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA
ba3zoBble 1ornueckue aAeicTBu:

BBISIBJISITh M XapaKTepHU30BaTh CYIIECTBEHHBIE MPU3HAKA MaTeMaTHYECKHX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUIMH, (HOPMYIUPOBATH
OTpeIeJICHUs TIOHITUHM, YCTaHABIMBATh CYILECTBEHHBIN MPU3HAK KiacCU(pUKAIUH,
OCHOBAHUS JIJ1s1 0000IIEHUS U CPAaBHEHUSI, KPUTEPUU TTPOBOIUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OPMYJIHpPOBaTH W  MOPeoOpa3oBBIBaTh  CYXKIACHUS:
YTBEPJUTEIbHbBIC U OTPUIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIIHUE, YCIOBHBIE;

BBISIBJISITh MaTeMaTHYECKHE 3aKOHOMEPHOCTHU, B3aUMOCBSI3U U MPOTHUBOPEUUS
B (hakTax, JaHHBIX, HAOMIONCHUSX W YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTENU U POTUBOPEYMN;

JieJIaTh BBIBOABI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITENIBHO JIOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(OpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh apPryMEHTAIIMIO, TPUBOUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHHS U BHIBOIBI;

BBIOMpATh CTMOCOO pemeHus ydeOHOW 3amadyu  (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILICHUs], BRLIOUPATh HanboJIee MOAXOIAUINN C YUETOM CaAMOCTOSATEIIBHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
HCIIOJIB30BaTh BOMPOCHl KAaK MCCIEAOBATEIbCKUN HHCTPYMEHT TO3HAHUS,
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(GopMysupoBaTh  BONPOCHI,  (PUKCHpYIOIIME  MPOTHBOpEYHEe,  MpolieMy,
YCTaHABJIMBAaTh MCKOMOE U JIaHHOE, (hOpMHpOBATh TMIOTE3Y, APIYMEHTUPOBATH
CBOIO MO3ULINI0, MHEHHUE;

IIPOBOJUTH CAMOCTOATENIBHO CIIJIAHUPOBAHHBIN JKCIIEPUMEHT, UCCIEIOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTEeMaTHUeCKOro 0ObEKTa, SIBICHHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy 00bEKTaMHU, SIBICHUSMH, IPOLECCAMU;

CaMOCTOSITENILHO (POPMYIHPOBATH OOOOIICHHS] W BBIBOJABI MO pPe3yJbTaTam
NPOBEAEHHOTO  HAONIONCHUSA, WCCIENOBAaHUS, OILICHHWBATh  JOCTOBEPHOCTH
MOJIyYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IIPOTHO3UPOBATh BO3MOXHOE pa3BUTHE IPOLECCa, a TaKXKE BbIIBUIATh
IIPEATIOIOKEHNS O €T0 PAa3BUTHUN B HOBBIX YCJIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBISBJIATH Je(UUIUTH UHPOPMALUH, JaHHBIX, HEOOXOIMMBIX JJIsl OTBETAa Ha
BOIIPOC U ISl pEUICHUS 33]1a4H;

BbIOMpaTh UHPOPMAIIMIO U3 UCTOYHUKOB PA3IMYHbIX TUIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH HHPOPMALIMIO PA3JIMYHBIX BUIOB U (HOpM
IIPEJCTABIICHHUS;

CTPYKTYpPUPOBATh HH(POPMALIMIO, NPEACTABIATh €€ B pa3IuyHbIX (hopmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHHBATh HaAEKHOCTD uH(popmanuu 1o CaMOCTOSITEIIEHO
c(OpPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHMKaTHBHBIE YHMBeEpPCaJbHbIe YueOHbIe 1eiiCTBHA:

BOCIPUHUMATh U (POPMYIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSIMU U
LEJISIMA OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
U IIMCBMEHHBIX TEKCTax, JaBaTh IOSICHEHUS 110 XOJYy pELICHUs 3a/aud,
KOMMEHTHPOBATh NOJy4YEHHBIN PE3YJIbTAT;

B XO7e 00CYXJEHHUsl 3aJaBaTh BOIPOCHI M0 CYLIECTBY OOCYKIaeMOW TEMBbl,
npoOJsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh WJIEW, HAICJICHHbIE Ha IOMCK
pELICHUs], COIMOCTABIATh CBOM CYXKIEHUS C CYXXICHUSMH JPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4YMe€ M CXOACTBO MO3ULMUN, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAXKEHUS;

MIPEACTABIATh PE3YJIbTAThl PELICHUs 3a7a4M, SKCIIEPUMEHTA, UCCIEA0BAHUA,
IIPOEKTa, CaMOCTOSTENIbHO BBIOMpaTh (OpMaAT BBICTYIUIEHHS € YYETOM 3ajay
MPE3EeHTAlUU U OCOOEHHOCTEN ay IUTOPHUH.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeiCTBUSA
Camoopranusamnus:

COCTaBJISITh IJIaH, aJITOPUTM PEILEHUs 3a7aud, BBIOUPATh COCOO PEIICHUs C
y4E€TOM HMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBAThH
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOM MHGOpMaIUy.
CaMOKOHTPOJIb:

BJa/JeTh  HaBbIKAMU  TIO3HABAaTEJIbHOW  pedIeKCMM  KaK  OCO3HaHUS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJIbTAaTOB, BIAACTh
croco0aMu CamMOINpPOBEPKH, CAMOKOHTPOJISI Tpollecca U pPe3ysibTara pPelIeHUs
MaTE€MaTHYECKOM 3a/1a4H;

NpeABUAECTh TPYAHOCTH, KOTOPbIE€ MOTYT BO3HUKHYTb MPU PEIICHUH 33]a4H,
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BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3yJIbTAaTa IEIU U YCIOBUIM, OOBSICHATH TPUIHHBI
JTOCTIDKCHUSI WU HEIOCTHKCHUST PE3YJIhTATOB JEATEIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHas 1eATEJILHOCTD:

MOHUMATh M HMCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBHIYaTHHOU
paboThl mTpu pemeHnH YYeOHBIX 3a7ad, NPUHUMATHL IIeIb COBMECTHOMU
NEeATEeTLHOCTH, TJIAHUPOBATh OPTAHM3AIIMI0O COBMECTHOW DPAaOOTHI, pacmpeneisTh
BUJIBI pa0bOT, IOTOBAPUBATHCS, 0OCYKIaTh MPOIIECC U pe3yJIbTaT paboThl, 000011aTh
MHEHHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B I'PYMMOBBIX (popMax paboThl (0OCYXJIeHHS, OOMEH MHEHH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBIMOJIHATH CBOIO YaCTh PabOThI U KOOPJIUHUPOBATD
CBOM JICUCTBUS C IPYTMMHU YWICHAMH KOMaH/Ibl, OLICHUBATh KaYE€CTBO CBOETO BKJIAa
B OOmUHA TPOAYKT MO KpUTepUsiM, CGHOPMYIUPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIEUCTBHS.

IIpeaMeTHbIe pe3ybTaThl OCBOCHUS (heaepalbHON paboUel mporpaMMBbI IO
MaTeMaTHUKe TMPEJCTaBICHBI M0 TOJaM OOY4YEHHUS B paMKax OTIACIBHBIX YUCOHBIX
KYPCOB B COOTBETCTBYIOIIUX Pa3jeiiax HACTOSIICH TPOTPaMMBI

OEJEPAJIBHASL PABOYAS IMPOI'PAMMA YUYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»»
MOACHUTEJBbHASA 3AIINCKA

VYuebnslii Kypc «Anrebpa ¥ Havajlla MaTEeMaTHYECKOTO aHaIn3a» SBIISETCS
OJHUM M3 HauOoJiee 3HAUMMBIX B IPOrpaMMe CpeaHEero obiero oOpa3zoBaHMUs,
MOCKOJIBKY, C OJJHOW CTOpPOHBI, OH OOECIEUYMBAET MHCTPYMEHTAJIbHYIO 0a3y I
U3YyYEHHUs BCEX €CTECTBEHHO-HAyUYHBIX KypCOB, a C JPYrod CTOPOHBI, (hOpMHUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHHUE O0YyYarONIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISE OCBOCHHUS WHGOPMATUKU, OOIIECTBO3HAHNUS, UICTOPHH, CIIOBECHOCTH U JIPYTHX
JUCUMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJIeBalOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOW HayKH, KOTOpas (QopMyIupyeT CBOU
JOCTHKEHHSI B MaTeMaTH4eckoi hopme.

YyeOHblli Kypc anreOpbl U Hayal MaTEMaTHYECKOTO aHalu3a 3aKJIaJbIBacT
OCHOBY [IJIi YCHENIHOTO OBJAJACHUS 3aKOHAMHM (PU3UKUA, XUMHUU, OHOJIOTHUH,
MOHMMAaHUSI OCHOBHBIX TCHJICHIIUNA Pa3BUTHUSI SKOHOMUKH U OOIIECTBEHHOM KU3HHU,
MO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX IU(POBBIX M KOMIIbIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJIb30BaTh UX IS JalbHEWIIero oOpa3oBaHus U B
MOBCEHEBHOM XM3HU. B TO ke Bpems OBJaJiecHHE aOCTPAKTHBIMH M JIOTHUECKH
CTPOTUMHU KOHCTPYKIMSIMH alreOpbl M MaTeMaTUYeCKOro aHajnu3a pPa3BUBACT
yMEHUE HaXOIUTh 3aKOHOMEPHOCTHU, OOOCHOBBIBATH HCTHHHOCTH, JOKAa3bIBATh
YTBEPXKJICHUSI C TIOMOIIBI0O MHIYKIIMA M PACCYXIaTh JACTYKTHBHO, MCIIOJIH30BAThH
000011IeHHEe ¥ KOHKPETH3alMI0, a0CTparupoBaHUE U AaHAIOTUI0, (GOPMHUPYET
KpEaTUBHOE U KPUTHUYECKOE MBITIIICHHUE.

B xone u3zyueHus y4eOHOro Kypca «Anredpa W Havajla MaTeMaTHYECKOIO
aHaM3a» 00ydYaroIuecs IMOJyYaroT HOBBIM OMBIT pEIIeHUs MPHUKJIAIHBIX 3a/ad,
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CaMOCTOATENLHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJIeNIEH peaslbHbIX CHUTYyalluH,
UHTEPHpPETAlMd  TIOJYYEHHBIX  PEHICHWM, 3HAKOMSTCS C  [pUMEpamu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B MOPHUPOJE, HAyKe M HCKYCCTBE, C
BBIJIAIOIIMMUCSA MAaTEMATUYECKUMU OTKPBITUSMH U UX aBTOPAMM.

Y4eOHbpIli Kypc 00J1ajaeT 3HAYUTEIBHBIM BOCIUTATEIHHBIM TOTCHIIHAIIOM,
KOTOPBI peanu3yeTcs Kak depe3 Y4eOHbIH MaTepHall, CHOCOOCTBYIOUTUI
(GOpMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS, TaK M depe3 crenuduky ydeOHOM
NeATEeIbHOCTH, TpeOyIomed NPOAOIKUTEIIPHOW  KOHIIEHTPAIlM  BHUMAaHUS,
CaMOCTOSITEIbHOCTU, AKKYPAaTHOCTU U OTBETCTBEHHOCTH 32 MOJyYEHHBIN pe3ybTar.

B ocHoBe MeTouku 00ydeHus anredpe U HayajgaM MaTeMaTH4eCKOro aHalu3a
JICKUT JIEATEIbHOCTHBIA PUHIUI O0yYEHHUS.

B cTpykTtype yueOHOTrO0 Kypca « Anredpa v Hauajia MaTeMaTU4eCKOro aHaIN3ay
BBIJICJICHBI  CIIEAYIONIME COJAepXKaTelbHO-MeToauueckue JuHuu: «Yucna wu
BBIYHCIICHUS, «DYHKIUU U Tpaduku», «YpaBHEHHS U HepaBeHCTBa», «Hauana
MareMaTH4ecKoroaHainuza», «MHOXKeCTBAa U  JIOTHKa». Bce  OCHOBHbIE
COJICPKATEIIbHO-METOJIMYECKUE JIMHUM HW3Y4YalOTCSd Ha MPOTSHKEHUH JBYX JIET
oOyueHHs Ha YPOBHE CPEHEr0 00IIEro 00pa3oBaHusl, ECTECTBEHHO JIOMOIHSIS APYT
JIpyTra ¥ MOCTEMEHHO HACHIIAsCh HOBBIMU T€MaMU U pazfienaMu. JlaHHbIN yueOHbIH
KypC SBJISIETCA HMHTETPATUBHBIM, TMOCKOJBKY OOBEIUHSAET B ce0e cojepkaHue
HECKOJIbKUX MAaTeMaTHYECKUX NUCIUIUIMH, TaKUX Kak anredpa, TPUTOHOMETpHUS,
MaTeMaTUYECKUI aHau3, TEOPUSI MHOXKECTB, MaTeMaThueckas Jioruka u apyrue. [1o
Mepe TOro Kak o0ydaromuecs OBJIaleBaloT BCE 00Jee MMPOKUM MaTEMAaTUYECKUM
anmapaTtoM, y HUX IMOCJIEI0BATEIbHO (POPMHUPYETCS] U COBEPUICHCTBYETCS YMEHHE
CTPOUTh MATEMATHYECKYI0 MOJIEIb PEANTbHON CUTyallud, HNPUMEHSITh 3HAHUS,
MOJIyYCHHBIC TPU HM3YYEHHH YYEOHOro Kypca, IS PEeHIeHUs CaMOCTOATEIBHO
chopMyIHMPOBAaHHON MaTeMaTHYECKOW 3a7adyH, a 3aTeM HHTEPIPETUPOBATH CBOM
OTBET.

CopaepxaTenbHO-METOANYECKass JTUHUA «YHuclia U BBIYHMCICHUS» 3aBEpPLIACT
dbopMUpOBaHUE HABBIKOB MCIIOJIb30BAHUS JEHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTr0 00111er0 00pa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yaensieTcss  (POPMUPOBAHHIO  HABBIKOB
pallMOHANIbHBIX BBIUMCICHUM, BKJIIOUYAIOMIMX B Ce0s MCIOJIb30BaHUE PA3TUYHBIX
dbopM 3amucu uucia, YMEHUE JeJIaTh MNPUKUJIKY, BBIMOJHITH MPUOIMKEHHBIC
BBIYUCJICHUS, OIICHUBATh UYWCIIOBBIE BBIPAKECHUS, pabOTaTh C MAaTeMaTUYECKUMU
KOHCTAHTaMU. 3HAKOMbIE OOYy4YalOIIMMCS MHOXECTBAa HATypajbHBIX, IIEJIbIX,
pallMOHANIbHBIX W JIEMCTBUTEIBHBIX  YHCEN  JIOMOJHSIOTCS ~ MHOXECTBOM
KOMIUIEKCHBIX 4HCel. B KaXIoOM H3 3OTUX MHOXKECTB paccMaTpPUBAIOTCSA
CBOMCTBEHHbIE eMy crnenuduueckre 3a7adil W ONepaluu: JCJICHWE HaIlelo,
OTIEpUPOBAHUE OCTAaTKAMM HAa MHOXKECTBE IICJIbIX YHUCEN, O0COOble CBOWMCTBA
paIMOHAIBHBIX M UPPAIMOHATIBHBIX YUCEN, apu(PMETHIECCKUE OTIEpAIliH, a TaKKe
W3BJICYEHUE KOPHS HATYypaJIbHOW CTENEHH HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL.
brnarogapst mocnegoBaTeIbHOMY PACIIMPEHUIO Kpyra MCHOJIb3yeMbIX 4YHCEeT U
3HAKOMCTBY C BO3MOKHOCTSIMU MX MPUMEHEHUS JJIsI PEIISHUs Pa3IMyHbIX 3aj1a4
dbopmupyeTcsi TIpeACTaBICHUE O €IMHCTBE MATEeMaTHKH KaK HAyKH U €€ poJid B
MOCTPOEHUU MOJIENIEN peasibHOr0 MHpA, IIMPOKO HCIONb3YIOTCA 0000LIeHUE U
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KOHKpEeTH3aIusl.

Jlunust «YpaBHEHUSI U HEPABEHCTBA» pEANM3yeTCs] Ha MPOTSIKEHUU BCETO
oOy4eHHsI Ha YPOBHE CpEIHEro oOIero o0pa3oBaHUsS, MOCKOJBKY B KaXIOM
pazaene IlporpamMMmbl MpeIyCMOTPEHO pELICHHE COOTBETCTBYIOMIMX 3adad. B
pe3ynbraTe OOy4alolIUecss OBJAJCBAIOT PA3MUYHBIMU METOJAMU  PEIICHUS
paloHaNbHBIX, HPPAIMOHATBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMUUECKHX U
TPUTOHOMETPUUYECKUX ypaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXke 3ajad,
cofepKammx mnapamerpel. [lodydeHHbIE yMEHHs MIMPOKO HCHOIB3YIOTCS MpH
UCCIIeIOBaHNH (YHKIUMI C TOMOIIBIO MPOU3BOJHOM, MPU PEHICHUH TPUKIIaJIHBIX
3a/lay ¥ 337]a4 Ha HaXOXJCHUE HAOOJIbIIMX U HAUMEHBIIUX 3HAYCHUN (QYHKIUU.
JlanHasi conepxkaTesbHasi IMHUS BKJIIOYAET B ce0s Takke (HOpMUPOBAHHE YMEHUN
BBIMIOJIHATh ~ pacy€Thl 1Mo  ¢opMmysiaMm, MpeoOpa3oBaHUs  palMOHATIbHBIX,
UPpALMOHATBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUMN, a TAK)KE BHIPAKECHUIH,
COJEpKalMX CTENEHU U JiorapuMmbl. braronaps u3ydeHuro anredpanyeckoro
MaTepuasa IpOUCXOANT ajbHeIIee pa3BUTHE aITOPUTMUYECKOTO U a0CTPAKTHOTO
MBIIUICHUST 00yYarommxcs, GOpMUPYIOTCS HABBIKU JCTyKTUBHBIX PacCykKICHUH,
paboThl C CHMBOJBHBIMH (OpMamu, TPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBMCUMOCTEN B BUJI€ PABEHCTB M HEPAaBEHCTB. AnreOpa npennaraet 3 PeKTuBHbIE
WHCTPYMEHTBI ISl pPEIIEHUS MPaKTHYECKHMX M ECTECTBEHHO-HAYYHBIX 3ajad,
HaTJISAHO JEMOHCTPHUPYET CBOM BO3MOXKHOCTH KAaK SI3bIKA HAYKH.

CopmepxxarenpHo-MeTonudeckass JuHUS «DyHKIMM W TrpaduKu» TECHO
NeperyieTaeTcs ¢ APYTUMH JIMHUSMH y4eOHOrO Kypca, MOCKOJNBKY B KaKOM-TO
CMBbICJIE 337Ja€T MOCIEeI0BATENbHOCTh U3YUEHUS MaTepuana. M3yueHue cTeneHHou,
N0Ka3aTeIbHOM, JIOTApU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIHIM, UX CBOWCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pElIeHUs 3a7a4 U3 JAPYTUX YUeOHBIX
IPEIMETOB U PEAIbHOM KU3HU TECHO CBS3aHO KaK ¢ MAaTEMaTHYECKUM aHAJIN30M,
TaKk W C pElIeHHEeM ypaBHEHUH M HepaBeHCTB. [Ipum 3ToM Oosbllioe BHUMAaHUE
yaensercss GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (HOpPMyJIaMU 3aBUCHMOCTU MEXKITY
pa3IMYHBIMH BEJIMYMHAMH, HCCJIENOBATh IONYyYCHHbIE (DYHKIHUH, CTPOUTH HX
rpaduku. Matepuain 3Toil cofepkaTeaIbHON JIMHUM HAIlEJIEH Ha Pa3BUTHE YMEHUM 1
HABBIKOB, TIO3BOJISIONINX BBIPAKATh 3aBUCIMOCTH MEX/Ty BETUYMHAMU B Pa3INIHON
dbopme: aHaTUTUYECKOU, rpaduyeckoil u cioBecHo. Ero uzyuenue crnocooCTByeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJICHUS, CHOCOOHOCTH K OOOOIIEHUIO0 U
KOHKPETH3AI1H, UCIIOJIb30BAHUIO aHATIOTHIA.

ConepxxarenpHast nuHus «Hadama maTeMaTH4eCKOTO aHaln3a» TMO3BOJISET
CYIIIECTBEHHO PACUIUPUTHh KPyT KaK MaTeMaTUYeCKHX, TaK U MPUKIAIHBIX 3a]ad,
JOCTYMHBIX O0OyYarolUMCs, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaduKky  CIOXHBIX (YHKIHUA, OMPEACHATh WX HAWOONBIINE W HAUMEHbBIINE
3HAUCHUS, BBIYUCISITH MUIOMAanu (Guryp u oObEMBI TEN, HAXOAUTH CKOPOCTH H
yCKOpeHusi TmpoueccoB. JlaHHas conepkareiabHas JMHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUS MaTE€MaTHYEeCKHX MOJENeH pealbHbIX CUTYallUH,
M03BOJIICT HAXOIUTH HAMITyUIllee PEIICHUE B TPUKIIATHBIX, B TOM YHCIIE COIIMATBHO-
HYKOHOMUYECKHUX, 33Ja4ax. 3HAKOMCTBO C OCHOBAaMH MaTeMaTHYECKOTO aHaIn3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMATIbHO-JIOTMYECKOT0 U KPEaTUBHOTO
MBIIUICHUS, (OPMHUPOBAHUIO YMEHHH pacrmo3HaBaTh MPOSBICHUS 3aKOHOB
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MaTEMaTHKU B HayKe, TEXHUKE U UCKyccTBe. O0yUaroniyecs y3HatoT O BbIIAIOLINXCS
pe3ynbTarax, MOJYYEHHBIX B XOJAE PAa3BUTHS MAaTeMaTHUKU Kak HaykKH, U 00 MX
aBTOpaXx.

CopepxarenbHO-MeTOAUYECKast TUHUSA «MHOXKECTBA U JIOTUKA» BKJIOYAET B
ceOsl BJIEMEHTBl TEOPUU MHOXKECTB M MAaTeMaTH4eCKOW JIOTMKH. TeopeTuko-
MHO>KECTBEHHBIE MPE/ICTABICHHS MPOHU3BIBAIOT BECh KYPC MIKOJIBHOW MaTeMaTHKU
U TpeiaraloT Hambosee YHUBEPCAIBHBIA SA3BIK, OOBETUHSIONINI BCE pa3aeibl
MaTeMaTUKd M €€ TPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MaTeMAaTUYECKUE
JUCHUIUIMHBL ¥ WX TNPWIOKEHHs B eAuHoe 1enoe. [losTomy BaxkHO naTh
BO3MOXXKHOCTh 00y4YaromieMmycsi MOHUMaThb TEOPETUKO-MHOKECTBEHHBIM SI3bIK
COBPEMEHHOW MaTeMaTHUKU M HCIOJb30BaTh €TrOJUIS BBIPAKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM NPU3HAKOM MAaTE€MaTUKU KaK HayKd CleAyeT INpU3HaTh
CBOMCTBEHHYIO €M CTpOTOCTb OOOCHOBAHMH M CJEIOBAHUE ONPEIACIEHHBIM
OpaBWjaM  TOCTPOEHUsS  JOKa3aTeJbCTB.  3HAKOMCTBO  C  JJIEMEHTaMHU
MaTEeMaTHUUECKON JIOTMKM CIIOCOOCTBYET Pa3BUTHUIO JIOTMYECKOTO MBILUICHUS
oOy4Jaronuxcs, Mo3BOJIIET UM CTPOUTHh CBOM PACCY’KIEHHUS Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yuebHoM Kypce «Auredpa M Hayala MaTeMaTHYECKOrO aHalIu3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEITUPOBAHUS, KOTOPHIE MPHU3BAHBI
criocoOCTBOBaTh (HOPMUPOBAHUIO HABBIKOB TIMOCTPOEHUS MOJEIEH peaibHbIX
CUTYyallUi, WCCIEAOBAHMS 3TUX MOJENEH C IMOMONIBIO ammapara ajiredopbl H
MaTE€MaTUYECKOr0 aHaju3a, WHTEPHPETALHUH TOJIYYEHHBIX pe3yabTaToB. Takue
3aJJaHus BIUIETEHBI B KaX]IbI U3 pa3/eoB IPOrpaMMbl, IOCKOJIbKY BECh MaTepuall
y4eOHOro Kypca WIMPOKO HCHOJB3YEeTCs JUJIs pelIeHHs] NMPUKIaAHbIX 3anad. [Ipu
pEelIEHUH  peaJbHBIX  NPAKTHMUECKUX  3a7ady  oOydaroliuecs  pa3BUBAIOT
HaAOJII0JaTeIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000ImaTh H  KOHKPETHU3UPOBATH  IPOOJIEMY.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pEIICHUS MPUKIAIHBIX 3ajad
OpraHu3yeTcs B MPOLiecce U3yUEHUs BCEX TeM yueOHOro Kypca « AnreOpa u Hadasna
MaTEMaTUYECKOTrO aHAIN3ay.

Ha wu3yuenne ydeOHOro Kypca «Auredpa M Hayajga MaTeMaTHUYeCKOro
aHanu3a» otBoauTcs 272 yaca: B 10 knacce - 136 yacos (4 yaca B Hezneno), B 11
KJjacce - 136 yacoB (4 yaca B HEJIENIO).

COJEP)KAHUE OBYUEHMUS
10 KJIACC
YucJa 1 BBIYUCIEHUS
Panmonanpabie uncina. OOBIKHOBEHHBIE M JECATHYHBIC JIPOOM, IPOIICHTHI,
OeckoHeuHble Tnepuoandeckue Apoou. I[lpumenenue apoOelt W TPOIEHTOB IS
pELICHUs MPUKJIAIHBIX 3aa4 U3 Pa3JIUYHbIX OTPACIIEN 3HAHUN U PEabHOU KU3HU.
JlenicTBUTEIbHBIE 4YHMCIIAa. PanyoHanbHBIE W HpPpaAlMOHAJIBHBIE 4YHCIA.
Apudmernueckue  omnepanud ¢ JICUCTBUTEIBHBIMU  4ucCIaMU.  MoayJsib
JEWCTBUTEIBLHOTO YHCIa U €ro cBoiicTBa. [Ipubamk€HHbIE BBIYMCICHUS, TTPABUIIA
OKpYIJIEHUS, IPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIYMCICHUM.
Crenmenr ¢ 1nexabplM  IokazareiaeM. bunom Hrerorona. HMcmosb3oBaHue



NOJXOJAIIEeH POPMBI 3alMCH IEHCTBUTENBHBIX YUCEI JIJISl PEIIEHUS TPAKTUYECKUX
3a]1a4 U PEJICTAaBICHMSI JTaHHBIX.
ApudmeTnuecknii KOpeHb HaTypaIbHON CTETICHU U €r0 CBOWCTBA.

CreneHb ¢ panMoOHaJIbLHBIM MOKa3aTeIeM U €€ CBOMCTBA, CTENICHb
C ICUCTBUTEIIBHBIM I10KA3aTEIIEM.

Jlorapudm uucna. CBoiicTBa norapuma. JlecsTUUHBIC u
HaTypaJIbHbIC
Jgorapu@mel.

CHHyC, KOCHMHYC, TaHI'€HC, KOTAHIE€HC YHCIIOBOI'O aprymeHTa. ApPKCHHYC,
apKKOCUHYC M apKTaHT'€HC YUCJIOBOTO apryMEHTA.

YpaBHEHUS 1 HEPABEHCTBA.

ToxmectBa M TOXKACCTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHHMS W ypaBHEHHUs-CleACTBUA. HepaBeHCTBO,
pELIECHUE HEPABEHCTBA.

OCHOBHBIE METO/Ibl PEUICHUSI LIETbIX U JPOOHO-pAllMOHANBHBIX YPaBHEHUN U
HEPABEHCTB. MHOrOWIEHBl OT OJHOW IEpEeMEHHOW. JleleHne MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3y. MHoOrousieHs! ¢ 1esibiMu K03 UIUEHTaMU.
Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUH, COJIEPKAIINX CTEIIEHU U KOPHHU.

HppanmonansHbie ypaBHeHHS. OCHOBHBIE METO/IBI PEILICHUS UPPALMOHAIBHBIX
YPaBHEHUM.

[lokazarenbHble ypaBHEHMS. OCHOBHBIE METOABI PELIEHUs MOKA3aTEIbHBIX
YpPaBHEHUM.

[TpeoOpa3oBanne BbIpaXEeHHM, COIEPIKALUX JOrapru(pMBbI.

Jlorapudmuueckue YpaBHEHUS. OCHOBHBIE METO/BI peleHus
Jorapu(pMHUUECKUX YpaBHEHHI.

OcHOBHBIE TPUTOHOMETPHUUECKHUE bopMyJIbI.

[IpeoOpazoBanue
TPUTOHOMETPHUYECKUX BBIPAKEHUN. PellleHre TPUrOHOMETPUYECKUX YPAaBHEHUM.

Pemienne cucrteM NMHEHHBIX ypaBHEHMM. Marpuia CHUCTEMBI JIMHEMHBIX
ypaBHeHUI. OnpeienuTenb MaTPUIlbl 2*2, ero TeOMETPUUECKUN CMBICI U CBONCTBA,
BBIYMCJIEHUE €T0 3HAYEHUs, NPUMEHEHUE OINPEACTUTENS I PELICHUS] CUCTEMBI
JMHEMHBIX ypaBHEHUW. PelleHne NpuKIanHBIX 3aJad C IOMOIIbIO CHCTEMBI
JMHENHBIX ypaBHeHMU. VccaenoBanne moCTpOEHHOW MOJIENA ¢ TOMOIIBbIO MaTPHIL
Y OIIPEIECIIUTEIIEH.

[TocTtpoeHne mMaTeMaTUYEeCKUX MOJEIEN PEANIbHOM CUTYyalMH C ITOMOIIBIO
YPAaBHEHUW W HEPABEHCTB. lIpMMEHEHHE ypaBHEHHMI U HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00J1aCTeil HAYKH U pealbHOM KU3HU.
DyHKIUHN U TPAPUKH

®Oynkuus, crnocoObl 3amaHus (QyHkuuud. B3aumMHo oOpaTHble (QyHKIHU.
Kommosummst  pynkruii. I'paduk  pyHkmm. DnemeHTapHbIE MpeoOpa3oBaHUs
rpad@ukoB QyHKIMIMA.

OO6nactpb onpeneneHuss 1 MHOXKECTBO 3HaueHM QyHkiuu. Hymu dyHkuuu.
[TpomexyTku 3HaKONOCTOsTHCTBAa. YETHBIE M HEU€THBIE QyHKIMU. [lepuonnueckue
bynkuuu. IIpoMexyTku MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbl U MUHHUMYMBI
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¢bynkuuu. Hanboubiiiee 1 HauMeHblee 3Ha4yeHus: QyHKIMKY HAa POMEXKYTKE.

Jluneiinas, KBaJpaTuyHas MU JpoOHO-IHHEHHas (YyHKIMH. DJIeMEHTapHOE
UCCJIEIOBaHHE U TTOCTPOCHUE UX IPa(pUKOB.

CrenenHast pyHKIHS C HaTypaJbHBIM M LENbIM MoKa3aTeneM. E€ cBolicTBa u
rpaduk. CBoiicTBa U rpaduK KOpHS N-0i cTeNeHN Kak GyHKIIMH 0OpaTHON CTETIeHU
C HATyPAJIbHBIM IOKA3aTEJEM.

[ToxazarenpHast U jorapupmMudeckass (QpyHKIHUU, WX CBOWCTBa M TpaduKu.
HcnonszoBanue rpadukoB GyHKIUI 1715 pelICHHs] YPaBHEHUA.

TpuroHomeTpruyeckass OKpPY>XHOCTb, OIPEACICHHE TPUTOHOMETPHUUECKUX
(GyHKIMNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAIIBHBIE 3aBUCHMOCTH B pEAJbHBIX MpoOLEccaX U SBICHUSX.
['paduku pealbHBIX 3aBUCUMOCTEIA.

Hauaja MaTeMaTH4eCcKOro aHajIn3a

[TocnenoBarenbHOCTH, CHOCOOBI 3aJaHusl MOCJENOBaTeNIbHOCTEH. MeTon
MaTeMaTU4eCKOM NMHIYKIIMA. MOHOTOHHBIE U OTPAaHUYECHHBIE MIOCIEA0BATEIIBHOCTH.
Hcroprsi BOZHMKHOBEHHMSI MaTEMaTHYECKOTO aHajiu3a Kak aHaiu3a OECKOHEUYHO
MaJIbIX.

Apudmernueckas U reoMeTpuyecKas nporpeccuu. beckoHeuHo yObIBaroIiast
reomeTpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOUIEH MeOMETPHUYECKON
pOrpeccruy. JINHEMHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio e. PopmyJia CI0KHBIX
POLEHTOB. VCHONMb30BaHWE TPOTPECCHMH I PELICHHWS pPEaNbHbIX — 3a]ad
IIPUKJIATHOTO XapaKTepa.

HenpeppiBHble (QyHKIMM W HX cCBoicTBa. TOuykM pa3pbiBa. ACHMIITOTEHI
rpadukoB ¢yHkiuid. CBoiicTBa (GYHKIMNA HENPEpPHIBHBIX Ha OTpe3ke. Metoj
WHTEPBAJIOB JUIsl PEIICHMs HEpPaBEHCTB. [IpuMeHeHue CBOWCTB HENPEPBIBHBIX
byHKIUH 1715 peuieHus 3aaay.

ITepBas u BTOpast nponsBoAHble GyHKUKU. OnpeneraeHue, reoOMeTpUIECKU 1
(bu3MYecKuil CMBICT TPOU3BOIHON. YpaBHEHUE KacaTeIbHOM K TpaduKy QyHKIUH.

[IpousBoansie  snemeHTapHblx  GyHKumid.  [Ipou3BogHas  cymMBbl,
MPOU3BEIEHUS, YACTHOTO U KOMITO3ULIMK (PYHKIUH.

MHoskecTBa M JIOTHKA

MHoOXxecTBO, omnepaund HaJ MHOXECTBAMHM W HMX CBOMCTBA. JlnarpamMmsl
Oiinepa- Benna. IlpumeHeHHe TEOPETHKO-MHOKECTBEHHOIO —armapara  Juis
ONMMCAHMS PEATbHBIX IMPOLECCOB W SIBJICHWH, MPU PEIIEHUU 3a7a4 U3 JPYrux
y4eOHBIX MPEAMETOB.

Omnpenenenue, Teopema, CBONCTBO MAaTeMaTHYECKOrO0 OOBEKTa, CIENICTBUE,
JI0Ka3aTeJIbCTBO, PABHOCHJIBHBIE YPABHEHHSI.

11 KJIACC
Yucaa v BIYMCICHUSA

HatypaneHbie u nensle yucna. [I[puMeHeHne NPU3HAKOB JIEITMMOCTH LIEJIBIX
yucen, HanOonpimmii oOmmit nenutens (manee - HOJ]) m mammenbiee ooOiiee
kpatHoe (nanee - HOK), octaTkoB 1o MofyJito, anroput™ma EBkinaa ajist pereHus
3a/1a4 B LIEJIBIX YUCIIAX.

Kommnekcuble uuncna. AnreOpaumyeckas M TpUTOHOMETpUUYecKas (POpMbI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApupMETHYECKHE OmNeparuy C KOMIUIEKCHBIMU
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yuciamu. M300pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPAMHATHOM IUIOCKOCTH.
®opmyiia Myaspa.

KopHu N-o¥i cTeneHn u3 KOMIUIEKCHOTO 4nciia. [ [puMeHeHre KOMIUIEKCHBIX YHCET
JUIS pelieHns (PU3NUECKUX U TeOMETPHUUECKHX 3a]1ad.

YpaBHeHNs U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTb YPAaBHEHUI 1 HEPABEHCTB. PABHOCHIIbHBIE CUCTEMBI
Y CHCTEMBI-CIIECTBYS. PaBHOCWIIbHBIE HEPABEHCTBA.

OTOOp  KOpHEH  TPUTOHOMETPUYECKMX  YPABHEHUH C  TOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. Penienne TpuroHoMeTpu4eCKUX HEPABEHCTB.

OcCHOBHBIE METOABl PEIICHHUS TOKA3aTeNbHBIX U JIOTapu(MHUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUSI CUCTEM M COBOKYIHOCTEH palMOHAJIBHBIX,
UpPpaLMOHAJIbHBIX, I0KA3aTEIbHBIX U JIOTapU(PMUUECKUX YPaBHEHUIA.

YpaBHEHUs1, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.

[IpuMeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PEIICHUIO MaTEMaTHYECKUX
3aJlay ¥ 3a/1a4y U3 pa3lInyHbIX 00J1acTeld HAYKH U PEeaIbHOM KU3HU, UHTEPIPETALIHS
ITOJTyYEHHBIX PE3YIbTATOB.

DOyHkuuu U rpapuku

I'padpux xomnosumuu QyHkiui. ['eomerpuyeckue oOpa3bl ypaBHEHUH U
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U IPAPUKHU.

['padmyeckue MeTOabl pelieHHs ypaBHEHHM M HepaBeHCTB. I'paduueckue
METO/IbI PELICHU 3a1a4 C IapaMETPAMH.

Hcnonp3oBanue rpadukoB (QyHKUMHA Ui MCCIEAOBAHUS IPOLIECCOB U
3aBHCHUMOCTEM, KOTOpbhIE€ BO3HUKAIOT IMPH PEIICHUU 3a7ad U3 JAPYTrux y4eOHBIX
MPEIMETOB U PEAIbHOMN KU3HHU.

Havana MmaTeMaTH4eCKOro aHaJIu3a

[IpumMeHeHne nMpou3BOJHON K MCCIIEIOBaHUIO (PYHKUUA HA MOHOTOHHOCTH U
skcTpeMyMbl. HaxoxaeHre HanboabIIero 1 HAMMEHbIIEr0 3HAYEHU HePepbIBHOMN
(GyHKLIHH Ha OTPE3KE.

[IppumMeHeHne NpPOM3BOJHON Il HAXOXKACHHS HAWIY4IIEro pEIIeHHUs B
NPUKIIAIHBIX 3a/adax, JJIsl ONPENENICHHs CKOPOCTM W YCKOpPEHHMs IIpollecca,
3alaHHOTO (hOopMYJIOi UK rpaduKoM.

[TepBooOpa3Has, OCHOBHOE CBOWMCTBO TMepBooOpa3HbIX. I[lepBooOpa3HbIe
arieMeHTapHbIX pyHKuui. [IpaBuna HaxoxaeHUS TEpBOOOPa3HBIX.

HNuTterpan. ['eomeTprudyeckuii CMbICI UHTErpajia. Beancienre onpenenéHHoro
uHTerpana no gpopmyne Herotona-Jleitonuna.

[IpumeHeHne uHTErpajsa A HAXOXKIEHUS IUIOIIAAeH IIOCKUX (uryp u
00BEMOB TEOMETPUIECKUX TEIL.

[Ipumepst pemenuit  nudepeHIMaNbHbIX  ypaBHEHHH. MaTtemaTuieckoe
MOJICIMPOBAHUE PEAIbHBIX IMPOLECCOB C TOMOLIBI  AU(depeHIIuaTbHbIX
YpPaBHEHHUM.

NPEAMETHBIE PE3YJIBTATDBI
K koniy obyuenuss B 10 kJjacce oOy4yaroIIMIiCS TOJYYUT CJICIYIOIINE
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MpeIMETHBIE PE3YJIbTaThl MO OTAECIBHBIM TeMaM (esiepanbHON pabouel mporpaMMbl
y4eOHOro Kypca «Anredpa u Hadyajla MaTEMaTUYECKOTO aHATIN3ay:
Yucia ¥ BIYMCJICHHSA:

CBOOOJHO OIEpUPOBATh MNOHATHSAMHU: PALUOHAIBHOE YHCIO, OECKOHEYHas
nepuoAnueckas ApoOb, TMPOIEHTHI, HPPALUOHAIBFHOE YHCIO, MHOXECTBa
PAlMOHAJIBHBIX U IEMCTBUTENIBHBIX YUCEN, MOIYJb AEHCTBUTEIBHOTO YUCIIA,;

OPUMEHATH JpOOM W TPOLEHTHI s pEHICHHUs NPUKIAAHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEATbHOU KU3HU,

NPUMEHATH NPUOIMKEHHBIE BBIUMCICHUS, IPABUJIa OKPYIJICHUS, TPUKUIKY U
OLICHKY PE3yJIbTaTa BbIYNCIICHUI;

CBOOOJTHO ONEPUPOBATH TMOHATHEM: CTENEHb C LEJIbIM I[OKa3aTeseM,
UCIOJIb30BaTh MOAXOAAIIYI0 (hOPMY 3alUCH JIEUCTBUTEIbHBIX YUCEI JIJISl PEIICHHUS
MPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX;

CBOOO/IHO ONEpPUPOBATH MOHATHEM: ApU(PMETHUYECKHI KOpEHb HaTypasIbHOM
CTEIICHH;

CBOOOJTHO OIEPUPOBATH MOHATHUEM: CTEIIEHD C PALIMOHAIBHBIM [TOKa3aTelIeM;

CBOOOJHO OIEPUPOBATH MOHATHSMH: JIOrapu(p™M YHUCIA, JECATUUYHBIE U
HaTypaJibHbIE JIOTAPU(DMBIL;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCHHYC, TAHI€HC, KOTaHTE€HC
YUCIJIOBOTO apIyMEHTAa;

ONEPUPOBATH MOHATUSAMU: APKCHUHYC, aPKKOCUHYC M APKTAHIE€HC YHUCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEpUPOBATH MOHATUSIMH: TOXAECTBO, YpaBHEHUE, HEPAaBEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHMSI-CIIEICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh pa3jM4YHble METOJbl pEIICHHUS palHOHAIbHBIX U JPOOHO-
palMOHAIBHBIX YpPaBHEHWM, NPHUMEHATh METOJ WHTEPBAJIOB JUIA PEIIEHUs
HEPABEHCTB;

CBOOOJHO OIEPUPOBATH MOHATUSIMH: MHOTOWIEH OT OJIHOM NEpEeMEHHOM,
MHOTOWIEH € UEJIbIMH KO3(PPUIIMEHTaMU, KOPHH MHOTOYJIEHA, IPUMEHATD JIEJICHUE
MHOTI'O4YJIEHA Ha MHOTOWIEH C OCTaTKoM, Teopemy be3dy m teopemy Buera mis
peneHns 3a1ay;

CBOOOJHO OMNEPUPOBATH MOHATUSAMU: CHUCTEMA JIMHEHHBIX YpaBHEHMIA,
MaTpuLa, ONPEACIMUTENb MATPHUIBI 2 X 2 M €ro TEOMETPUYECKHU CMBICI,
UCIIOJIb30BaTh CBOMCTBA ONpENEIUTENst 2X2 Il BBIYMCIEHHUS €ro 3HA4yeHHUs,
IPUMEHATh ONPENEHUTEN JUIsl PELIEHUS CUCTEMbl JIMHEWHBIX YpaBHEHUH,
MOJIEJINPOBATh PEAJIbHBIE CUTYallUN C IIOMOLIBIO CUCTEMBI JINHEWHBIX YpPaBHEHUH,
MCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHM C IOMOLIBI0O MATpUL] U OIpEAEIUTENEH,
VMHTEPHPETUPOBATH NOJYUECHHBIN PE3yIbTaT;

WCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOpPHSAMU IS TpeoOpa3oOBaHUS
BBIPAKCHU,

BBINIOJIHATH MPE0Opa30BaHMUs YUCIOBBIX BBIPAXKEHUHN, COEPKAIIMX CTEIICHHU C
palMOHAJIBHBIM [MOKAa3aTeIIEM;

UCII0JIb30BaTh CBOMCTBa aorapupmoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHUI;



CBOOOJTHO ONEPUPOBATH MOHATUSMU: HUPpPALMOHAIBHBIC, TOKA3aTeNbHbIE U
JorapuMUUYECKUe YpaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOIILI0 PABHOCUIIBHBIX
NEPEXO0B HIIM OCYILECTBIISAS IPOBEPKY KOPHEW;

NPUMEHATH OCHOBHBIE TPUTOHOMETpHUEcKHue (HopMyIibl sl mpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUN;

CBOOOJHO OINEpPUPOBATH IMOHATHEM: TPUTOHOMETPUYECKOE YpPaBHEHHE,
OPUMEHATH HEoOXOoAuMble (OpPMYJbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIUPOBATh pEAlbHbIE CUTyallud Ha f3BbIKE airedpbl, COCTaBIATh
BBIDOKEHUSI, YpaBHEHHS, HEPaBEHCTBA IO YCIOBUIO 3a/aud, MCCIIEI0BaTh
MOCTPOEHHBIE MOJIEJH C UCTIOIb30BAHUEM alllapaTa anreopsol.

DOyHKUMM U TPaPuKU:

CBOOOJTHO ONEpUPOBATh MOHATUSAMU: (PYHKIHUSA, CIOCOOBI 3a1aHus (HYHKIIUH,
B3aMMHO OOpaTHble (QYHKIUH, KOMMo3uius GyHKUMA, Tpadux QyHKIUH,
BBITIOJIHATDH dJIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB PyHKITHI;

CBOOOJHO OIEpUPOBATh MOHATHUSAMHU: 00JIACTH OINPEACIICHUS U MHOXECTBO
3HaYCHUN PYHKIMH, HYJIH QYHKIUU, TPOMEXKYTKH 3HAKOIIOCTOSTHCTBA;

CBOOOJIHO ONEPUPOBATH MOHATUSMH: 4ETHBIC U HEYETHBIC (DYHKITHUH,
nepuoAnvecKre QyHKIIMH, TPOMEXKYTKH MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMBbI U
MUHUMYMBI (DYHKIIMM, HaumOoJiblIee M HauMEHbIIee 3HaueHHe (YHKIMU Ha
IIPOMEKYTKE;

CBOOOJHO OINEpPUPOBATH MOHATHSAMU: CTENEHHAsA (PYHKUUS C HATYpPaJIbHBIM U
HEeabIM TIOoKa3zareneM, rpaguk CTeneHHOW (YHKIHMU C HATypalbHBIM U IIEJIBIM
nokasarenemM, rpauk KOpHs N-0oil CTeneHu Kak (PyHKUMH OOpaTHOW CTENEHU C
HATypaJbHBIM MOKa3aTeJeM;

OTEepUPOBATh TOHSATUSIMU: JIMHEWHAs, KBaJpaTU4YHAs U JPOOHO-JIMHEHHAS
(GYHKIUH, BBITIOJIHATH 3JIEMEHTAPHOE MCCIIE0BaHUE U IOCTPOEHUE UX TPAPUKOB;

cBOOOIHO OIEpUpOBaTh MOHATHUSAMH: IOKa3aTellbHas U Jiorapupmuueckast
(GyHKLIMH, WX CBOMCTBA W TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHMUI;

CBOOOJIHO ONEPUPOBATH MOHATUSMH: TPUTOHOMETpHUUYECKAs
OKPYHOCTb,

OIpeJeIeHHe TPUTOHOMETPUUECKUX (PYHKIIMI YHCIIOBOTO apryMEHTa;

UCIOJB30BaTh Tpaduku (QyHKUMM [ UCCIAEAOBaHUS TMPOIECCOB U
3aBHCUMOCTEH NpU peuIeHUH 3ajjad U3 JPYruX y4eOHBIX MPEAMETOB U PeabHOU
YKU3HH, BBIpAXXaTh (OpMyJIaMHu 3aBUCUMOCTU MEXKy BEIIMUYNHAMU;

Hauana MaTeMaT4ecKOro aHajamnsa:

cBOOOJIHO ONEpUPOBATh MOHIATUAMH: apuUPMETHUECKas U TeOMETpUYecKas
mporpeccusi, 0eCKOHEYHO yOBIBArOIasi TeOMETpUUECcKasi MPOTPeccus, TMHEHHBIA 1
HKCMOHEHLIUAJIBHBIA POCT, OPMYyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE O
KOHCTAaHTE;

UCIIOJIb30BaTh MPOTPECCUU JUIsl PEIICHUsS pPEabHbIX 3a]ad MPUKIAJAHOrO
XapaKkTepa;

CBOOOJTHO OTEpUPOBATh MOHATUSMU: MOCIEA0BATEILHOCTD, CIIOCOOBI 3aJaHus
MOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE M OrpaHUYEHHBIE MOCIEAOBATEIbHOCTH,
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MIOHUMATh OCHOBBI 3apOXKIAEHHS MAaTeMAaTHYECKOrO0 aHajdu3a KaKk aHalInsa
OECKOHEYHO MaJlbIX;

cBOOO/IHO ONIEPUPOBATH MOHATUSIMU: HETIPEPHIBHBIE (DYHKIINU, TOYKU pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINY;

cBOOOJHO OINEpUpPOBaTh MOHATHEM: (YHKILHMS, HENpephIBHAs Ha OTPE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 33714,

CBOOOJHO OIEpUPOBATh MOHATHSAMHU: IIepBas M BTOpas MPOU3BOIHBIC
byHKIMM, KacatenbHas K TpaduKy QyHKIHIH,

BBIYHCIIATh NMPOU3BOJHBIE CYMMBI, IMPOU3BEICHUS, YACTHOTO U KOMIIO3HIIMH
JNBYX (PYHKIUH, 3HATh TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIb30BaTh T€OMETPUUECKUN M (PU3NYECKUIA CMBICT MPOU3BOAHOU IS
pelIeHus 3a1a4.

MHo:xecTBa M JIOTHKA:

CBOOOJIHO  ONEpUpPOBaTh  TMOHATUSMHU:  MHOXKECTBO, ONEpALUUd  Haj
MHOYECTBaMU;

WCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM aIapar I ONMACAHUS PEATIbHBIX
IIPOLIECCOB U SIBJICHUM, TPU PELICHUU 3a]]a4 U3 APYTUX yUYE€OHBIX MTPEIMETOB;

CBOOOJTHO OIEPUPOBATH MOHATHSAMU: ONPEIEICHUE, TEOpPEMa, YpaBHEHHE-
CJIEJICTBHE, CBOMICTBO MAaTEMAaTUYECKOIO O0BEKTA, I0KA3aTENbCTBO, PABHOCUIIbHBIE
YpaBHEHUS U HEPABEHCTBA.

K koniy oOyuenuss B 11 kjacce oOyyaromIMiiCs MOJYYUT CIICAYIOIINE
IIPEIMETHBIE PE3YJIbTaThI IO OTAEIbHBIM TEMaM (esiepanbHON pabouel MporpaMMbl
y4eOHOro Kypca «Anredpa u Havajla MAaTEMaTUYECKOTO aHATIN3ay:

Yuciaa 1 BBIYUCICHUSA:

cBOOO/IHO ONIEPUPOBATh NOHATUAMU: HATYPAJIbHOE U LIEJI0€ YHCII0, MHOYKECTBA
HaTypaJbHBIX U IEJBIX YHCEIN, UCIOIb30BaTh NPU3HAKHU JIEIUMOCTH LIEJBIX YUCET,
HOJl u HOK HaTypasibHBIX 4uCEN i1 peuleHus 3aJad, MPUMEHSTh alrOpUTM
EBxnuna;

CBOOOJHO OINEpPUPOBATH TMOHATHEM OCTaTKa [0 MOJYJII0, 3aIlKChIBATh
HATypaJibHbIE YKCIIA B PA3JIMYHBIX MMO3UIIMOHHBIX CUCTEMAX CUHCIICHHUS,

CBOOOJHO OMNEPUPOBATh MOHATUSIMHU: KOMIUIEKCHOE YHCIO M MHOYXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTAaBIATh KOMIUIEKCHBIE 4YMCa B alreOpanyeckod u
TPUTOHOMETPUUYECKOU (hOpMeE, BBIMOJIHATH apU(PMETHUECKUE ONEepalii ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOMN TIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:

CBOOOJTHO OMNEPHUPOBATH TOHITHSAMHU: HppallMOHANbHBIC, MOKa3aTeIbHbIE W
jJorapuMUUYECKHEe HEpPaBEHCTBA, HAXOJUTh MX PEIICHUS C  TOMOIIBIO
PAaBHOCHJIBHBIX NIEPEXO/IOB;

OCYIIECTBIISAITh OTOOp KOpPHEH TMpU pEIIeHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEpUPOBATh IOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHIThL  HEOOXOAUMble  (QOPMYJIBI  JJISI  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHATUAMU: CUCTEMAa U COBOKYITHOCTh YPAaBHEHHUU U
HEPaBEHCTB, PABHOCUJILHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOAUTh PEIIECHUS
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CUCTEMBI U COBOKYITHOCTEW pallMOHAJIbHBIX, UPPALIMOHAIBHBIX, [T0OKA3aTEIbHBIX U
Jgorapu(pMUUECKUX YPaBHEHUM U HEPABEHCTB;

pemiaTth paroHaibHbIC, UppalMOHANIEHBIC, MOKa3aTesbHbIE,
JorapuMuyeckue ¢ TPUTOHOMETPUYECKHWE YpaBHEHHs] U  HEPaBEHCTBA,
coJiep Kalire MOy U TapaMeTphl;

NPUMEHATH TpadUyecKue METOAbI JIJIsl PEIICHNUs YPaBHEHUN U HEPABEHCTB, a
TaKKe 3aja4d ¢ mapaMeTpaMu;

MOJICTIMPOBATh pEAlbHbIE CUTyallud Ha fA3BbIKE airedpbl, COCTaBIATh
BBIPQXCHUS, YPaBHEHMs, HEPAaBEHCTBA M HMX CHUCTEMBbl IO YCIOBHIO 3ajau,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJENIN C HCIIOJIB30BAHMEM ammapara aiareOpsl,
UHTEPIIPETUPOBATDH [TOJIYYEHHBIHN pe3ybTar.

DOyHKUMM U TPaPuKU:

CTPOUTHh TpaUKU KOMIIO3ULIUH (PYHKIHUHA C IOMOIIBIO 3JIEMEHTapHOTO
UCCJIEJOBAHMSI U CBOMCTB KOMITO3ULIUU JABYX (DYHKIIHIA;

CTPOUTb T€OMETPUUYECKUE 00pa3bl ypaBHEHUN U HEPABEHCTB HA KOOPANHATHOM
TUIOCKOCTH;

CBOOOJIHO  OMEpPUPOBATh MOHATUAMU: TpaPUKA TPUTOHOMETPUUYECKUX
byHKIU;

OPUMEHATh (QYHKIUH JUISI MOJCIMPOBAHUS M HCCIEJOBAHUS PEATbHBIX
IIPOLIECCOB.

Havana maTreMaTH4ecKOro aHajmsa:

UCIIONIb30BaTh MPOU3BOIHYIO JJISl UCCIENOBAaHUS (PYHKIIMM HA MOHOTOHHOCTh
U DKCTPEMYMBIL;

HaXOAUTh HauOoOJbllIee U HAUMEHbIIIEE 3HaUCHUs (PYHKLIMU HETIPEPHIBHON Ha
OTpE3Ke;

UCIIOJIb30BaTh IMPOU3BOJIHYIO [UISl HAXOXACHUS HAWIy4dlIero pelleHus B
IPUKIATHBIX, B TOM YHCJIE COLMATIbHO-O9KOHOMHUYECKHUX, 3a]1a4ax, JUIsl OTpeAesICHUs
CKOPOCTHU U YCKOPEHUS MpoIiecca, 3aaHHOTr0 GopMyion uin rpadukoM;

CBOOOJIHO OMEpUPOBATh TOHATHUAMHU: TiepBooOpasHas, ONpPEaCIEHHBIHI
WHTETpaJl, HAXOJWUTh TMEPBOOOPA3HBIC AIIEMEHTAPHBIX (YHKIUH M BBIYUCIATH
uHTerpai no gopmyne Hetotona-Jlenonuna;

HAXOAWTh IJIOMAJN TUIOCKUX GUTYP U 0OBEMBI TEN ¢ TOMOIIBIO MHTETpaIa;

UMETh TPEJCTaBICHHE O MaTEeMaTHUYEeCKOM MOJCTHPOBAHUM Ha TpHUMEpE
cocTaBJIeHUs MU PepeHIINaTbHBIX YPAaBHEHU;

pelaTh NpPUKIAJAHbIE 3a/ladd, B TOM YHCIE COLHAIbHO-DKOHOMUYECKOTO U
($u3MYECKOT0 XapaKTepa, CpeICTBAMU MaTEMAaTUYECKOTO aHaIu3a.

TemaTuuyeckoe NJIAHUPOBAHUE

10 kaacce
KosuuecTBO 4yacoB DJIeKTPOHHbIE
n/ Tema ypoka Beero Kontpo IIpakTtnuec UIH(ppOBLHIE
L JbHBIE  KHE o0pa3oBaTe/IbHbIE
padoTbl  padoThHI pecypchl




MHO0XeCTBO,
omnepanuu HaJl
MHOKECTBaMU U
HUX CBOMCTBA

JnarpaMmebl
Oitnepa-Benna

https://resh.edu.ru/sub
lect/51/10/

https://resh.edu.ru/sub
ject/51/10/

[Ipumenenune
TEOPETUKO-
MHOKECTBEHHOT
O ammapara JJis
peuieHus 3a1a4

PanmonansHubie
YqHCIIa.
OOBIKHOBEHHBIE
U JEeCATUYHBIE
npoow,
MPOIIEHTHI,
OeCKOHEUHEIE
MEePUOANYECKUE
Ipodu

https://resh.edu.ru/sub
lect/51/10/

https://resh.edu.ru/sub
Ject/51/10/

PammmonansHbIe
YHCa.
OOBIKHOBEHHBIE
U JE€CATUYHBIE
npoou,
MIPOIIEHTHI,
OeCKOHEUHEBIE
MEPUOIUYECKHUE
Ipodu

https://resh.edu.ru/sub
ject/51/10/

[Ipumenenue
npoOeii u
MPOLICHTOB JIJIs
penieHus
MPUKIATHBIX
3a/1a4y

https://resh.edu.ru/sub
[ect/51/10/

[Ipumenenue
npo0eii u
MPOLIEHTOB JJI51
pelieHus
TIPUKJIATHBIX
3a7a4

https://resh.edu.ru/sub
lect/51/10/



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

JlercTBUTEIbHBIC
YHcla.

https://resh.edu.ru/sub

8  PaumonanbHbIE U -

UPpAIIOHATHHBI Ject/51/10/

¢ YHcia

Apudmernuecku

€ omepaIuu ¢ https://resh.edu.ru/sub
9 . -

JIEHCTBUTEIILHBIM [ect/51/10/

1 YMCIaMHU

Monynb

JIEACTBUTEIILHOT https://resh.edu.ru/sub
10 -

0 4KCIIa U €ro lect/51/10/

CBOMCTBA

[TpubnuxEHnbIC

BBIYHCIICHHUS,

IpaBuIIa

OKpYTJICHUS, https://resh.edu.ru/sub
11 -

MPHUKHUIKA U Ject/51/10/

OIlCHKa

pe3yibTaTa

BBIYMCIICHUU

OcHOBHBIC

METOIbI

PCILICHHA TEIbIX https://resh.edu.ru/sub
12" u apoGuo- ject/51/10/

palMOHAJIbHBIX

YPaBHECHUN U

HEPaBEHCTB

OcHOBHBIC

METOIbI

DEILICHHA TEIbIX https://resh.edu.ru/sub
13" u apoGuo- ject/51/10/

palMoOHAJIbHBIX

YPaBHECHUN U

HEPaBEHCTB

OcHOBHBIC

METOIBI

PCIHCHHA TEBIX https://resh.edu.ru/sub
14 m apobuo- ject/51/10/

palMOHAIBHBIX

YPaBHEHHUM U

HEPaBEHCTB



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

MHuorouJieHsI OT

OJIHOM

IIEPEMEHHOM.

Jenenue https://resh.edu.ru/sub
15 .

MHOTO4YJIeHa Ha lect/51/10/

MHOT'OYJICH C

OCTaTKOM.

Teopema besy

MHOT04JICHBI C

LICIBIMU _
16  xo3ddunmentam h;é?lséllllrlegy'edu'rUISUb

u. Teopema JECRa LY

Buera

PemevH 1e CHeTeM https://resh.edu.ru/sub
17| mHEAHEX ject/51/10/

ypaBHEHHI

PemeuH 1e CHeTem https://resh.edu.ru/sub
18 HHHGHHHXU lect/51/10/

ypaBHEHUM

Marpuna

CHCTEMBI

JIMHEHWHBIX

YPAaBHEHHUM.

Onpenenurenb
19 MaTpHil 2x2, https://resh.edu.ru/sub

ero Ject/51/10/

F€OMETPUYECKUI

CMBICIT

CBOMCTBA;

BBIYHCJICHUE €T0

3HAYCHUS

Onpenenurenb

MAaTpPUIIBI 2%2,

ero

reOMETPUICCKUIN https://resh.edu.ru/sub
20 -

CMBICII A [ect/51/10/

CBOMCTBA;

BBIYMCJICHUE €T0

3HAYCHUS

[Ipumenenue
o1 | OTpenemHTens https://resh.edu.ru/sub

IUTSL PEIICHUS ject/51/10/

CHCTEMBI



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

22

23

24

25

JINHEUHBIX
YpaBHEHUM

Pemienue
MPUKJIaTHBIX
3ajJa4 C
MMOMOIIIbIO
CHCTEMBI
JIMHENHBIX
YpaBHEHUM

Pemienue
MPUKJIaTHBIX
3ajJa4 C
MMOMOIIIbIO
CHCTEMBI
JIMHEWHBIX
YpaBHEHU

KonTtponbsHas
pabora:
"PanuoHajbHbIE
ypaBHEHUS U
HEpPaBEHCTBA.
Cuctemsl
JIMHEWHBIX
ypaBHEHUI1"
DOyHKIMA,
CITOCOOBI
3aJJaHus
(GyHKUIUU.
Bzaumno
oOpaTHbIe

GyHKUIUU.
Kommno3umus

byHKIMi

https://resh.edu.ru/sub
lect/51/10/

https://resh.edu.ru/sub
Ject/51/10/

https://resh.edu.ru/sub
lect/51/10/

https://resh.edu.ru/sub
ject/51/10/

26

27

I'paduk
GyHKUIUU.
DJleMEHTapHbIE
npeodpa3zoBaHus
rpagukoB
byHKIMi
Ob6nacThb
OTpe/ieNICHUs U
MHOECTBO
3HAYCHUU

https://resh.edu.ru/sub
lect/51/10/

https://resh.edu.ru/sub
ject/51/10/



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

¢ynxun. Hynu

(GYyHKIIH.
[IpomexyTkn
3HaK
MIOCTOSIHCTBA
YéTHble 1
HCUYETHBIC
(GyHKIIH.

28 [Mepuonnyeckue https://resh.edu.ru/sub
GyHKIHN. Ject/51/10/
[IpomexyTkn
MOHOTOHHOCTH
dhyHKIIUN
MaxkcumyMsl 1
MHUHUMYMBI
GyHKUIUU.

Haubomnbiee u https://resh.edu.ru/sub

29 :

HaVMEHBbIIIEe lect/51/10/
3HAYCHUE

(yHKIIMY Ha

MIPOMEKYTKE

JInneiinas,

30 2;2%% iT_HqHaﬂ 1 https://resh.edu.ru/sub
HelHAS Ject/51/10/
byHKIIMU
DJIeMEHTapHOE

31 Egﬂ;ﬂgiiﬂe 1 https://resh.edu.ru/sub
rpauKOB ATUX Ject/51/10/
byHKIMi
DJIeMEHTapHOE

30 Egﬁgﬁgiiﬁﬂe 1 https://resh.edu.ru/sub
rpauKOB ATUX Ject/S1/10/
byHKIMi
Creniens ¢

33  leBIM https://resh.edu.ru/sub
MoKa3aTesieM. Ject/51/10/
bunom HeroToHa

34 CreneHb ¢ https://resh.edu.ru/sub
LETBIM ject/51/10/



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

IOKa3aTeJIEM.
bunom HeroToHa

CreneHHas

byHKIMS ¢

HATyPAJIbHRIM M https://resh.edu.ru/sub
35  membiM ject/51/10/

moka3zareneM. Eé B

CBOMCTBA U

rpaduk

KonTposbHas

paborTa:
36 "CrerneHHas https://resh.edu.ru/sub

bynaknus. E€ Ject/51/10/

CBOMCTBA U

rpadux"

Apudmernyuecku

M KOpCHb https://resh.edu.ru/sub
37 HaTypaJbHOU ject/51/10/

CTCIICHU U €T0

CBOMCTBA

Apudmernuecku

M KOpCHb https://resh.edu.ru/sub
38  HaTrypanbHON ject/51/10/

CTCIICHU U €T0

CBOMCTBA

ITpeoOpazoBanus

HHCTIOBBIX https://resh.edu.ru/sub
39  BBIpaKEHHUH, ject/51/10/

coJiep KaImux

CTCIICHU U KOPHH

ITpeobOpazoBanus

HHCJIOBBIX https://resh.edu.ru/sub
40 BbIpaXEHUH, ject/51/10/

coJiep KaImx

CTCTICHH U KOPHHU

ITpeoOpazoBanus
" HHCJIOBBIX https://resh.edu.ru/sub

BBIPAKCHHI, ject/51/10/

coJiep KaImx

CTCTICHH U KOPHH

VppaiioHaibHbl https://resh.edu.ru/sub
42 e ypaBHeHUsI. lect/51/10/

OcHOBHBIE —



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

METObI

peuieHus
HppanoHaIbHbI
X YPaBHECHUH
WNppanmonanpHbl
€ YpaBHEHUSI.

43 ﬁgfg;iﬂe https://resh.edu.ru/sub
Dot lect/51/10/
HppanoHaIbHbI
X YPaBHEHUU
NppanmonaibHbl
€ YpaBHEHUSI.

i 3;:5;3“6 https://resh.edu.ru/sub
Demors Ject/51/10/
HppanoHaIbHbI
X YPaBHEHUU
PaBHOCHIIBHBIE

45 gz&eex}?f; B https://resh.edu.ru/sub

ject/51/10/
HppanoHaIbHbI
X YpaBHEHUH
PaBHOCHIIBHBIC
46 geefue;f;;l B https://resh.edu.ru/sub
Ject/51/10/
HppalroHaIbHbI
X YpaBHEHUU
PaBHOCHIIBHBIC
47 geefue;f;;l B https://resh.edu.ru/sub
Ject/51/10/
HppalroHaIbHbI
X YpaBHEHUU
PaBHOCHIIBHBIC
18 geefuee’:;fl’l B https://resh.edu.ru/sub
Ject/51/10/
HppalroHaIbHbI
X YpaBHEHUU
CBoiicTBa 1
rpaduk KopHs N- https://resh.edu.ru/sub
49 oW cTemneHu Kak

byHKUIMAN
oOpaTHOM

ject/51/10/



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
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https://resh.edu.ru/subject/51/10/

CTEIIEHH C
HaTypaJlbHbIM
II0Ka3aTesIeM

CBoiicTBa "
rpaduk KopHs N-
OU CTEIICHU KaK

50 GyHKIIN https://resh.edu.ru/sub
oOpaTtHO Ject/51/10/
CTEIICHHU C
HaTypajabHbIM
IoKa3aTelieM
KonTposbHas
pabora:

51 rg:(;ﬁ?;jpiﬂ n- https://resh.edu.ru/sub
OM CTCIICHHU. Ject/51/10/
NppanmonanpHbl
€ ypaBHEHUA"

CreneHs ¢

5o  DAIMOHATBHBIM https://resh.edu.ru/sub
[IOKa3aTeaeM U lect/51/10/
e€ CBOMCTBA
CreneHs ¢

53 DAIHMOHATBHBIM https://resh.edu.ru/sub
[IOKAa3aTejeM U Ject/51/10/
e€ CBOMCTBA
Crenens ¢

54  PAUMOHATLHBIM https://resh.edu.ru/sub
[IOKAa3aTejeM U Ject/51/10/
e€ CBOMCTBA
IToxa3aTenbHas

55 GyHkIUs, eé https://resh.edu.ru/sub
CBOIICTBA U [ect/51/10/
rpadux
Hcnonp3oBanue

56 E)?:};HHI; o https://resh.edu.ru/sub
pemmenus ject/51/10/
YpPaBHEHUM

57 Fszlg)IfIijBaHHe https://resh.edu.ru/sub

byHKITUU 1S

lect/51/10/



https://resh.edu.ru/subject/51/10/
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peleHus

ypaBHEHUU

[Toxa3zaTenbpHbBIC

ypaBHCHHUS.

OcHoBHBIE https://resh.edu.ru/sub
58 metombl ject/51/10/

pelICHUS

MOKa3aTeTbHBIX

ypaBHEHUU

IToxa3zaTenbpHbBIC

ypaBHCHHUS.

OcHoBHbIE https://resh.edu.ru/sub
59  metombl ject/51/10/

pelICHUs

MTOKa3aTeTbHBIX

YpaBHEHUU

IToxazaTenbpHbBIC

ypaBHCHHUS.

OcHoBHBIC https://resh.edu.ru/sub
60 wmeronbl ject/51/10/

peIICHUS

MOKa3aTeIbHBIX

YpaBHEHUU

KoHnTponbHas

pabora:
61 "TToka3zaTenpHas https://resh.edu.ru/sub

— Ject/51/10/

y

[TokazarenbHbIC

ypaBHeHHUA"

Jlorapudm § https://resh.edu.ru/sub
62 uucna. CBoiicTBa ject/51/10/

jJorapudma

Jorapugm https://resh.edu.ru/sub
63 uwncma. CBoiicTBa ject/51/10/

norapudma

Jlorapugm https://resh.edu.ru/sub
64 umcna. CBoiicTBa ject/51/10/

jJorapudma

JlecsATHYHbIC 1 https://resh.edu.ru/sub
65 HaTypaibHbIE ject/51/10/

aorapudMel
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JlecaTuuHbIe U

https://resh.edu.ru/sub

e ject/51/10/
[Ipeo6pazoBanue
67 BBIPKCHUH, https://resh.edu.ru/sub
COZepIKAIIIX Ject/51/10/
norapupMbl
[Ipeo6pazoBanue
BBIPAKCHHIA, https://resh.edu.ru/sub
68 :
COJICPIKaIIIX lect/51/10/
sorapuMbl
IIpeoOpazoBanue
69 BBIpKCHUH, https://resh.edu.ru/sub
coJiep KaImx Ject/51/10/
sorapudMbl
Jlorapudmuyeck
70 byHKIHSA, €€ https://resh.edu.ru/sub
CBOWCTBA U Ject/51/10/
rpaduk
Jlorapudmuueck
71 M byHKIHSA, €€ https://resh.edu.ru/sub
CBOWCTBA U [ect/51/10/
rpaduk
Hcnons3oBanue
79 g;efg;l i https://resh.edu.ru/sub
pemeHs ject/51/10/
YPaBHECHUM
Hcnons3oBanue
73 ;?iﬁ; i https://resh.edu.ru/sub
peleHus Ject/51/10/
YPaBHEHUM
Jlorapudmuueck
1€ ypaBHEHHS.
OctosHbie https://resh.edu.ru/sub
74 | meton ject/51/10/
pelieHus
norapumMuIeck
WX YPaBHEHUMU
Jlorapugmiieck https://resh.edu.ru/sub
/5 ue ypaBHEHHUS. iect/51/10/
OcCHOBHBIE e
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MECTOObI

peleHus

norapudmMuueck

UX YpaBHEHUU

Jlorapugpmuueck

Vi€ YpaBHEHHUS.

OcHoBHbIE https://resh.edu.ru/sub
76 MeTomb ject/51/10/

peleHus

norapudmuueck

UX YPaBHEHHUU

PaBHOCUIIBHEIE

NePexobl B https://resh.edu.ru/sub
/7  pemeHun ject/51/10/

aorapu(pMuIecK

UX YPaBHECHUU

PaBHOCUIIBHEIE

IIepexo/ibl B https://resh.edu.ru/sub
78 | peureHny Ject/51/10/

aorapu(pMuIecK

UX YPaBHEHUU

KoHTposbHas

pabora:
1g  "Torapuduirec https://resh.edu.ru/sub

Kast (yHKIIHS, Ject/51/10/

Jlorapugmuueck

ue ypaBHEHUs"

Cunyc, KOCUHYC,

TaHI'€HC U https://resh.edu.ru/sub
80 koTaHreHc ject/51/10/

YK CIIOBOTO

aprymMeHTa

Cunyc, KOCUHYC,

TaHT'€HC U https://resh.edu.ru/sub
81 koTaHreHc ject/51/10/

YK CIIOBOTO

apryMeHra

Apxkcunyc,

apKKOCHHYC 1 https://resh.edu.ru/sub
82 | apkraHreHc ject/51/10/

YK CIIOBOTO

apryMeHra
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Apkcunyc,
APKKOCUHYC U

https://resh.edu.ru/sub

83 | apkraHreHc i

apranren Ject/51/10/

apryMeHTa

Tpuronomerpuy

eckas

OKPYKHOCTbD,
gq  Ompenenenue https://resh.edu.ru/sub

TPUTOHOMCETPHUIC JM

CKUX (PyHKIHMH

YHCIIOBOTO

apryMeHTa

Tpuronomerpuy

eckas

OKPYIKHOCTBD,
g5  OmpernesnecHue https://resh.edu.ru/sub

TPUTOHOMCETPHUYC JM

CKUX (PYHKLIHN

YHCIIOBOTO

apryMeHTa

OcHoBHBIC https://resh.edu.ru/sub
86  TpuroHomerpuue ject/51/10/

ckue (popmMyibl

OcHoBHbIE https://resh.edu.ru/sub
87 TpuroHomerpuye ject/51/10/

ckue GopMyJIbl

OcHoBHbIC https://resh.edu.ru/sub
88 Tpuronomerpuye ject/51/10/

ckue hopMyJIbl

OcHoBHBIC https://resh.edu.ru/sub
89 Tpuronomerpuue ject/51/10/

ckue (popmyIibl

IIpeobpasoBanue https://resh.edu.ru/sub
90 TPUTOHOMETPHYC Ject/51/10/

CKHUX BBIPAKCHHUU

IIpeobpazosanue https://resh.edu.ru/sub
91 TPUTOHOMETpHC Ject/51/10/

CKHX BBIPpAKCHHUH

IIpeobpazosanue https://resh.edu.ru/sub
92  Tpuronomerpuye

CKHUX BBIPAXKCHUU

ject/51/10/
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[Ipeobpa3zoBanue

https://resh.edu.ru/sub

93 Tpuronomerpuue '|

CKHUX BBIPaKCHUU —

Pemenue https://resh.edu.ru/sub
94  Tpuronomerpuue ject/51/10/

CKHX YpaBHCHUU

Pemenue https://resh.edu.ru/sub
95 Ttpuronomerpuye ject/51/10/

CKHX YPaBHCHUU

Pemenne https://resh.edu.ru/sub
96 TpuroHomeTrpuye ject/51/10/

CKHX YpPaBHCHUU

Peurenne https://resh.edu.ru/sub
97  Tpuronomerpuye ject/51/10/

CKHMX ypaBHCHUH

Peurenne https://resh.edu.ru/sub
98 Tpuronomerpuue ject/51/10/

CKHUX ypaBHEHHUI

Pemenne https://resh.edu.ru/sub
99  Tpuronomerpuue ject/51/10/

CKHX YPaBHCHUU
10 TP;III;ZI;I{IZ; erpic https://resh.edu.ru/sub
0 CKUX YPaBHECHUH —

KonTtponpHas

pabora:
10 GZEPPII(ZOHOMGTPHH https://resh.edu.ru/sub
1 BBIPKECHUSA U eClSLl

TPUTOHOMETPUYE

CKHE ypaBHEHU:"

ITocnenoBaTensH

OCTH, CIIOCOOBI
10 iiiilzii _— https://resh.edu.ru/sub
2 ocreil. Meton ecloLAl

MaTEeMaTH4YECKON

WHIYKIAH

MOHOTOHHBIE U
10 3213?11;1;‘;;21:;1 . https://resh.edu.ru/sub
3 octu. Mcropust ectS 10!

aHaJin3a
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OECKOHEYHO

MaJIbIX
10 Apudmerndecka https://resh.edu.ru/sub
4 s mporpeccus ject/51/10/
10 T'eomerpudeckas https://resh.edu.ru/sub
5  nporpeccus ject/51/10/
beckoneuno
10  yOsiBaromas https://resh.edu.ru/sub
6  reomerpuyeckas ject/51/10/
nporpeccust
CymmMma
10 36622{;?;%1 https://resh.edu.ru/sub
! r€OMETPUYECKOU Ject/51/10/
MpOTpecCcuu
JluHerHbIN 1
AKCIIOHEHIMAJIbH
10  sr#f pocT. Yncmno https://resh.edu.ru/sub
8 e ®opmyia Ject/51/10/
CJIOKHBIX
MIPOIIEHTOB
JluHelHbIN 1
AKCIIOHEHIMAJIbH
10  sr#f pocT. Yncmno https://resh.edu.ru/sub
9 e ®opmyia Ject/51/10/
CJI0KHBIX
MPOIIEHTOB
Hcnons3oBanue
MPOTPECCUU JIJIS
11  pemeHwus https://resh.edu.ru/sub
0  peanbHBIX 33724 Ject/51/10/
MIPUKJIATHOTO
xapakrepa
KonTponbHnas
11 €a6OTa: https://resh.edu.ru/sub
1 IlocnenoBarens oct/51/10/
HOCTH U Jecto /20
nporpeccun”
11 E;EE ZEII:BHH;IE https://resh.edu.ru/sub
2 choficTRa ject/51/10/
11 Touka pa3pbiBa. https://resh.edu.ru/sub
3  AcuUMOTOTHI Ject/51/10/
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rpaduxoB

byHKITIiI
CaolicTBa
11  yukmi https://resh.edu.ru/sub
4 HENpepBIBHBIX HA Ject/51/10/
OTpE3Ke
CaolicTBa
11  yukmi https://resh.edu.ru/sub
5  HempepbIBHBIX Ha [ect/51/10/
OTpE3KE
Meton
11 wuHTEpBANOB I https://resh.edu.ru/sub
6  pemeHus Ject/51/10/
HEpPABEHCTB
Meton
11 wHTEpBANOB IS https://resh.edu.ru/sub
7 pereHUs Ject/51/10/
HEpPaBEHCTB
Meton
11 wHTEepBaIOB I https://resh.edu.ru/sub
8  pemeHnus Ject/51/10/
HEpPaBEHCTB
[Ipumenenue
11 EIZEHZTZBHHX https://resh.edu.ru/sub
9 (by;; Ifnﬁ o ject/51/10/
pelieHus 3a1ad
[Ipumenenue
12 ;BeszTzBme https://resh.edu.ru/sub
0 (byHIIl Ifnﬁ . ject/51/10/
pelieHus 3a1ad
12 E;g;jﬁoz}?:;paﬂ https://resh.edu.ru/sub
1 e — ject/51/10/
Onpenenenue,
12  reomeTpuyUecKuil https://resh.edu.ru/sub
2  CMBICH Ject/51/10/
IIPOU3BOTHOU
Onpenenenue,
12 ¢dusnueckwuii https://resh.edu.ru/sub
3  cMbIch Ject/51/10/

MIPOU3BOIHOU
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YpaBHeHHE

12 | kacareabHOU K https://resh.edu.ru/sub
4 rpaduky ject/51/10/
dhyHKIIUN
YpaBHeHHE
12 kacareabHOU K https://resh.edu.ru/sub
5  rpaduky Ject/51/10/
byHKITIH
12 512: %S;Toi}g;fx https://resh.edu.ru/sub
6 F— [ect/51/10/
12 gf; :E;f;ggfx https://resh.edu.ru/sub
7 F— lect/51/10/
[IponsBonnas
CYMMBI,
12  mpowusBencHus, https://resh.edu.ru/sub
8 YaCTHOTO U lect/51/10/
KOMITIO3UIINHN
byHKIMi
[IpousBonHas
CYMMBI,
12  mpowusBencHus, https://resh.edu.ru/sub
9 YaCTHOTO U lect/51/10/
KOMITIO3UIINHN
byHKIMi
[IponsBonHas
CYMMBI,
13  mpowusBencHwUs, https://resh.edu.ru/sub
0 YaCTHOTO U [ect/51/10/
KOMITIO3UIINHN
byHKIMi
13 g;;;f;ﬂwaﬁ https://resh.edu.ru/sub
1 "IMponssoas” [ect/51/10/
[ToBTOpEHUE,
13 gggf:g;ﬁ;mm https://resh.edu.ru/sub
2 N ect/51/10/
"YpaBHenus"
13 glgfg 01; i};ie’ https://resh.edu.ru/sub
3 HHICHHC, ject/51/10/

cUCTEMaTH3alus
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3HAHUU:
"®yHKIMK"

13 I;IJS;SSJ?:HaH 1 1 https://resh.edu.ru/sub

4 paora Ject/51/10/

13 I;IJS;SSJ?:HaH 1 1 https://resh.edu.ru/sub

5 pabora Ject/51/10/
[ToBTOpEHuE,

13  00oOmienue, 1 https://resh.edu.ru/sub

6  cucreMaru3arus ject/51/10/
3HAHUU

OBIIEE

KOJIMYECTBO

YACOB IIO 136 10

ITPOTPAMME
11 knacc

No HaunmenoBanue KoanvecTBo yacos JJIEKTPOHHBIE

H/' pa3iesioB H Bee Kontpoanr Ilpaktnue (umdpposbie)

o TeMm o I CKHe oOpa3oBarejibHbIE
MPOrpaMMBblI padoThI padoTHhI pecypchbl
HccnenoBanue

1 byHKITHI ¢ 99 1 https://resh.edu.ru/subje
TIOMOII[BIO ct/51/11/
MIPOU3BOJHOU

5 [TepBooOpasHas 12 1 https://resh.edu.ru/subje
U MHTETpajl ct/51/11/

['paduku
TPUTOHOMETPUY

3  GCKHX (YHKITHIA. 14 1 https://resh.edu.ru/subje
Tpuronomerpuy ct/51/11/
€CKHe
HEpPaBEHCTBA
HNppaunonansH
bI€,

4  TOKasaTenbHBIC ), 1 https://resh.edu.ru/subje
u ct/51/11/
JorapuMUUecK
1€ HepaBEHCTBA
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5 KommnekcHsie 10 1 https://resh.edu.ru/subje
qpcia ct/51/11/

5 HatypanbHbie 1 10 1 https://resh.edu.ru/subje
1(eJIbIE YHCIIa ct/51/11/
CucreMsl
palMOHAJIBHBIX,
UppaIioHaTbHBI

7 X 19 1 https://resh.edu.ru/subje
[IOKa3aTeIbHBIX ct/51/11/
u
JorapupmMuyeck
MX YPaBHECHUU

8 3agaum ¢ 16 1 https://resh.edu.ru/subje
napaMeTpamu ct/51/11/
[ToBTOpEHME,

9 00001I€EHHE, 5 5 https://resh.edu.ru/subje
CHCTEMATH3AIH ct/51/11/
sl 3HAHUH

OBILEE

KOJIMYECTBO

YACOB ITIO 136 10 0

[TPOTPAMME

®EJIEPAJIBHASL PABOYASsI TIIPOITPAMMA VYUYEBHOI'O KYPCA
«TEOMETPUS»
MOSACHUTEJIBHAS 3AIINUCKA
["'eoMeTpus ABIIETCS OOHUM M3 0a30BBIX KYPCOB Ha YPOBHE CPEIHET0 00IIIETro
oOpa3oBaHus, TaK KaK OOECIEYMBACT BO3MOXKHOCTh W3Y4YEHUS JUCIUIUIMH
CCTCCTBEHHOHAYYHON HAIMPaBICHHOCTH W TPEIMETOB TyMaHUTApPHOTO ITUKJIA.
[TockoNbKy JTOTHYECKOE MBIIICHHUE, (HOPMHUPYEMOE IPU H3YUICHUH 00YUIaIOITUMUCS
MOHATUHHBIX OCHOB TE€OMETPHH, TPH J0KA3aTeIbCTBE TEOPEM U TIOCTPOCHHUH
IIETTOYKH JIOTHUYCCKUX YTBEPKICHUN TIPH PEIICHUH T€OMETPUUISCKHX 33]1a4, YMEHHUE
BBIJIBUTATh U OINPOBEPTraTh THUIOTE3bl HEMOCPEICTBEHHO HWCIOIB3YIOTCS TPHU
pEIIeHNH 33729 €CTeCTBEHHO-HAYYHOTO 1IUKJIA, B YACTHOCTH (PU3NYECKUX 3a]1ad.
[lens ocBoeHus mporpaMmbl yueOHOro Kypca «['eomerpus» Ha yriayOiaEéHHOM

3
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https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/

YPOBHE - pPa3BUTHE UHAUBUAYAJIbHBIX CIIOCOOHOCTEN O0yYAIOIIMXCS MPU U3YUYEHUU
r€OMETPUHU, KaK COCTaBJSIOEH TMpeAMEeTHOW obOmactu «Maremartuka U
uHbOopMaTHKa» yepes obecreueHrue BO3MOKHOCTH IPUOOPETEHHS M UCTIONB30BaHUS
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U IEUCTBUH, CIELIU(PUYHBIX T€OMETPUH,
¥ HEOOXOAMMBIX ISl YCIIEITHOTO PO(heCCHOHATBFHOTO 00pa30BaHus, CBI3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATHKH.

[IppopuTeTHBIMM 3aayaMHd Kypca T€OMETpPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCIIMPSIONIMMH U yCUJIMBAIOIIUMHU Kypc 6a30BOT0 ypOBHS, SIBISIFOTCSI:

paclIMpeHre MPEACTaBICHUSI O TEOMETPUU KaK YaCTU MHUPOBOU KyJbTYPhI U
dbopMHUpOBaHUE OCO3HAHUS B3aUMOCBSI3M T€OMETPHUH C OKPYKAIOIINUM MUPOM;

dbopMHpoBaHUE TMPEICTABICHUS O TMPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIINX MaTEMaTUYECKUX MOJIEIAX, MO3BOJSIONIMX OINKCHIBAaTh U M3y4aThb
pa3HbI€ SBJICHHS OKPY>KAIOIIEro MUpa, 3HAHUE MOHATUIHOTO anmnapara no pa3aeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dopMUpOBaHHE  YMEHHUS  BIAJ€Th  OCHOBHBIMH  MOHATHSIMH O
IPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE HUX NPHUMEHSATh, YMEHHS JIOKA3bIBaTh TEOPEMbl M HAXOAUTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMHpOBaHKE YMEHUS PACIIO3HABATH HA YEPTEXKAX, MOJEISAX U B PEATbHOM
MUpE MHOTOTPAaHHUKMA M Tela BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKUE
MOJEIIH;

(GbopMHpOBaHHWE MOHUMAHUSA BO3MOXKHOCTH aKCHOMAaTUYECKOIO IMOCTPOEHUS
MaTEeMaTUYECKUX TEOpHil, (popMHpoBaHHME MOHMMAHUS POJIM AKCMOMATUKU IIPH
IIPOBEICHUH PACCYKJICHU;

(GopMUpOBaHHE YMEHHMs BIIQJETh METOJAMU JOKAa3aTEJIbCTB U AJITOPUTMOB
pELIEHMs], YMEHHUS UX IPUMEHSTh, IPOBOJINUTD JOKA3aTEIbHbIE PACCYKICHHUS B XOJI€
pElIEHUs]  CTEPEOMETPMYECKMX  3aJad M 33Ja4 € [PAKTUYECKUM
coaepxxanueM,DenepanbHas padouas nporpamma | Marematuka. 10-11 kiaccer
(yroyOnéunbiii - ypoBeHb) (opMHpOBaHHE TMPEACTABICHUS O HEOOXOAUMOCTHU
JIOKA3aTelIbCTB MpPU OOOCHOBAHMM MATEMATHUECKUX YTBEPXKICHUW U POJIU
aKCMOMAaTUKH B MPOBEJICHUH JEAYKTUBHBIX PACCYKICHUM;

pa3BUTHE W COBEPIICHCTBOBAHME WHTEIUIEKTYaJbHbIX M TBOPYECKUX
CIIOCOOHOCTEM 00yUaroIIMXCsl, TO3HABATEILHOW aKTUBHOCTH, HUCCIIEIOBATEIIbCKUX
YMEHUH, KpUTUYHOCTH MBIIUIEHUS, HUHTEpeca K U3YUEHUIO TEOMETPUH;

¢opMupoBanrue (PyHKIHOHAIBHOM TPaMOTHOCTH, PEJIEBAHTHOW TE€OMETPHH:
YMEHHsI pacro3HaBaTh IMPOSIBICHUS T'€OMETPUUYECKUX TMOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B PEalbHBIX JKU3HEHHBIX CUTYALMSIX W MPU U3YYEHUH JPYTUX
y4eOHBIX TPEAMETOB, TMPOSIBICHUS 3aBUCHUMOCTEH M  3aKOHOMEpPHOCTEH,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYALMi, HWCCIEIOBAHMS IOCTPOEHHBIX MOJEIIEH,
WHTEPHPETALNH [TOJTYYEHHBIX PE3YJIHTATOB.

OCHOBHBIMH COZepXKaTeIbHBIMH JUHUAMH y4eOHOro Kypca «['eomeTpus» B
10-11 kmaccax sBmsitorcs:  «lIpssMble W TUIOCKOCTM B IIPOCTPAHCTBE,
«MHororpannukn», «Tema BpameHus», «BekTopel U  KOOpPAUHATHL B
MPOCTPAHCTBEY, «J|BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe B PI'OC COO TtpeboBaHuE «yMETh OIEPUPOBATH
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MOHATUSIMIY, PEIEBAHTHBIX T€OMETPUH Ha YTIyOaEéHHOM ypoBHE 00yuyeHus B 10-11
KJlaccax, OTHOCHUTCS KO BCEM COJEp>KaTeIbHBIM JHMHUSIM Y4eOHOro Kypca, a
dbopMHpOBaHUE JIOTHYECKUX YMEHHH  pacmpenensercs HE  TOJBKO  II0
COJIep>KaTeNIbHBIM JIMHUSM, HO U 10 rogam o0ydeHus. Coaep:kaHue o0pa3zoBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaram ocBoeHus DenepanbHOi padoueit
MPOTPaMMBI, PAaCHpPENCAEHHBIM IO TOoJAaM OOyYEHHs, CTPYKTYpPHUPOBAHO TaKUM
o0Opa3oM, 4TOOBI KO BCEM OCHOBHBIM, IPUHIMITHAIBHBIM BOTIPOCAM O0yYarOIIHECS
oOpamaiich HEOAHOKPATHO. OTO  TMO3BOJSET OPraHU30BaTh  OBJIAJICHUE
TCOMETPUYECKUMH TIOHATHSIMHU ¥ HaBBIKAMU TTOCJICI0BATEIHLHO U MIOCTYATEIBHO, C
COOJIIO/ICHUEM MPUHIIUIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEJCTABICHUN 00yYalOUUXCsl, paclupsis U yriyosss
e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3y4EHUIO TEOMETPUHU Ha YTIyOJEHHOM YPOBHE MO3BOJISIET:

co3garh  ycioBus g auddepeHnuanuu  00ydeHus, IOCTPOEHUS
WHIUBUYAIbHBIX ~ 00pa3oBaTEIbHBIX IMporpamMM, OOECHeYuTh yriyOJnéHHOe
M3Y4YCHUE TEOMETPHUH KaK COCTaBIIIONICH yaeOHOTO IpeaMeTa «MareMaTnukay;

MOATOTOBUTHh OOYYAOMIMXCS K IPOJOJDKEHUIO H3YyYCHHs MaTEMaTHUKH C
y4éTtoM BbIOOpa Oyayied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01uM 1 npodeccCuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenme ydeOHOTO Kypca «l'eomeTpwsi» Ha yIIIyOJICHHOM YpOBHE
orBoauTcs 204 gaca: B 10 ximacce - 102 gaca (3 gaca B Hegemo), B 11 kimacce - 102
yaca (3 Jaca B HEJIeINIO).

COIAEPKAHUE OBYUEHUSA
10 KJIACC
IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUS ~ cTepeoMeTpuu. Touka, mOpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPHUU U CIICICTBUS U3 HUX.

B3anMHO€ pacnoliokeHue NpsAMbIX B TPOCTPAHCTBE: IEPECEKUECH,
MapajyieIbHbIE M CKpelmmBaronecss npsMbie. [Ipu3Haku CKpemmMBarOIIUXCA
npsAMbIX. [lapanienbHOCTh MPSAMBIX U TNIOCKOCTEN B MMPOCTPAHCTBE: MAPAIIICIIbHBIC
MpsMBIE B MPOCTPAHCTBE, MAPAIEIBHOCTh TPEX MPSIMBIX, TAPATUIETBHOCTD IPSMON
u 1wiockoctu. [lapainensHoe U IEHTpaJbHOE MPOCKTUPOBAHUE, H300paKEHUE
¢uryp. OcCHOBHBIE CBOWCTBAa MapaJICIBHOTO MpoeKkTupoBaHus. M3o0paxeHue
buryp B mapaysiesbHONW MPOEKIUU. YTl C COHAMPABICHHBIMU CTOPOHAMHU, YTOJI
MEXIY IPsSMBbIMU B NpocTpaHcTBe. [lapajienbHOCTh IIIOCKOCTEN: NapasjieibHbIe
IJIOCKOCTH, CBOMCTBA rapaieabHbIX IJIOCKOCTEMN. [Ipocreimue
MPOCTPAHCTBEHHbIE (PUTYpPHl HA IUIOCKOCTH: TETpadAp, MapajuleeuIie],
MMOCTPOEHUE CCUCHU.

[lepnieHAUKYISAPHOCTD NPSIMOW U TJIOCKOCTH: MEPIIEHAUKYIISIPHBIE TIPSMbBIE B
MIPOCTPAHCTBE, TMPSAMBIE MapauieJbHbIE W TEPHEHAUKYJSAPHBbIE K TUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TIPSAMOM M IIJIOCKOCTH, Te€opemMa O MpsiMOu
MEePIEHIUKYJISIPHOMN MIJIOCKOCTH. OproronanbHOE MIPOEKTUPOBAHHUE.
[lepnieHaUKyISp U HAKJIOHHBIE: PACCTOSTHUE OT TOUKHU JI0 TJIOCKOCTH, PACCTOSIHUE
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OT IPAMOMH 10 IMIIOCKOCTH, IPOEKLUs (PUTYpBI Ha IIJIOCKOCTh. [lepneHuKyisipHOCTb
IUIOCKOCTEW H3HAK MEPHEHIUKYISIPHOCTH ABYX IUIOCKOCTEW. Teopema o TpEx
NEPHEHANKYIIApaXx.

VYTIibl B IPOCTPAHCTBE: YroJl MEXIY MPSMOM MU IUIOCKOCTBIO, JABYTPAHHBIN
yIOJI, JMHEWHBIA YIOJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBolicTBa IUTOCKUX YIJIOB MHOTOTpaHHOro yriia. CBOKMCTBA INIOCKUX U IBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yria. TeopeMbl KOCHHYCOB ¥ CUHYCOB JUIsl TPEXTPAHHOIO YIJIa.
MHoOrorpaHHuKHU

Buibl MHOTOIpaHHHMKOB, pa3BEPTKA MHOrorpaHHuka. Ilpusma: N-yronbHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayenenunen, TpsIMOYTOJIBHBIN ITapajuIeIeUIIe] U ero cBoicTBa. Kparuaiimue
IIyTM Ha IOBEPXHOCTHM MHOrorpaHHuka. Teopema Oinepa. IIpocTtpaHcTBeHHas
teopeMma [Iudaropa. [Ilupamuzaa: N-yroiapHast nupamuia, NpaBuiIbHAs U yCeUEHHAS
nupamuel. CBoiicTBa pébep M OOKOBBIX TIpaHEl NPaBWIBHOM NHpPaMUABL.
[IpaBuIbHBIE MHOTOTPAaHHUKHU: MIPABWIBHASL IpU3Ma W NPAaBWIbHAs IHPaAMHUJA,
npaBUJIbHAs
TpPEYroJibHasE TNUpamMuAa W MpaBUIbHBIN TeTpasnp, KyO. IlpencraBienue o
MPaBUJIBHBIX MHOTOIPAHHUKAX: OKTA3IP, TOACKAdAP U UKOCAP.

Bbluncienre 3J€MEHTOB MHOTOTPAaHHUKOB: pEOpa, AWaroHaid, YIJIbL.
[Inomans OOKOBOW MMOBEPXHOCTH W TIOJHOM MOBEPXHOCTH MNPSAMOW IPU3MBI,
IUIOLIAb OCHOBaHMI, TeOpeMa 0 OOKOBOI OBEPXHOCTH MPsIMOi ipu3Mbl. [ Inomansb
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH MPABWIBHOW MNHUpPaMUIbI, TEOpeMa O
IUIOIIAAN YCEYEHHOM MUPAMU/IBI.

CuMmmeTprss B NPOCTPAHCTBE. ODJIEMEHTbl CUMMETPUM  IPABUIIBHBIX
MHOTOI'paHHUKOB. CHMMETpHS B IPABUIILHOM MHOTOTPAHHUKE: CUMMETPUS
napajuieenune a, CUMMETPUsS NPABWIBHBIX IPHU3M, CHMMETpHUS IPAaBUIBHON
UpamMuIbl.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsITUSA: BEKTOp B NPOCTPAHCTBE, HYJEBOW BEKTOp, AJMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABJIEHHBIE U MPOTHBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€HCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHO)KEHHE BEKTOpa Ha
yucio. CBoiicTBa clioKeHUs] BEKTOpoB. CBONCTBA YMHOXKEHHSI BEKTOpAa HA YHUCIIO.
[lonsiTue KOMILTaHApHBIE BEKTOPBI. [IpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O pas3loKEHUH BEKTOpa IO TPEM
HEKOMIUIAaHApHbIM  BekTopaM. IIpsmoyrosibHass  cucremMa  KOOpPAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJ Mexay Bekropamu. CKalsipHOE NPOU3BEIECHUE
BEKTOPOB.

11 KJIACC
Tesia Bpamenus

[ToHsiTHSA: UMAMHAPUYECKAas TMOBEPXHOCTh, KOHUYECKAass IOBEPXHOCTH,
chepuueckass MOBEPXHOCTb, oOOpasyromue mnoBepxHocTei. Tena BpaieHus:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumMHoe pacnosoxenue cepbl
U IJIOCKOCTH, KacaTejabHas MIOCKOCTh K chepe. M3o0paxkeHue Ten BpalleHHs Ha
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riockoctu. Pa3BépTka nunmuapa u konyca. CummMerpusi chepsl U mapa.

O6béM. OcHOBHbIE CBoOMcTBa 00bEMOB Ten. Teopema 00 00BEME
NPsIMOYTOJIBHOTO Tapajulesienunena W cieactBus u3 He€. OObEM mnpsMod u
HAKJIOHHOW MpPU3MBbI, WIKHIPA, TUPaMHUIbl 1 KOHyca. O0BbEM 1Iapa U IIapOBOro
CErMEHTA.

KoMOuHanum Ten BpallleHus M MHOTOrpaHHuUKoB. IIpu3ma, BnucaHHas B
IWIMHApP, ONHCaHHAs oOKojo IwuuHapa. llepecedenne cdepsl W mapa c
wiockocThio. Kacanme mapa u chepsl mnockocTthio. [loHsATHE MHOTOrpaHHUKA,
OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIUCAHHOW B MHOTOTPAHHUK WJIA TEJO
BpAILCHUS.

[Inomans MOBEPXHOCTH UMIUHAPA, KOHyCa, IJIOmaas chepbl U €€ yacTeil.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAJICH IOBEPXHOCTEH
nonoOHeIx ¢uryp. IlpeoOpazoBanue mnomodusi, romoreTusi. Pemienue 3amay Ha
IIJIOCKOCTH € UCIIOJIBb30BaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceuyeHnii MHOTOTPaHHUKOB U TEJI BPAILCHUS: CEYEHUS IUIUHAPA
(mapamienbHO M MEPHIEHIUKYJISPHO OCH), CEUYEHUs KOHyca (IapajieJbHOe
OCHOBAHMIO M MTPOXOJSIIEE Yepe3 BEPUIMHY), CEUCHHUS Iapa, METOJIbI IIOCTPOCHHUS
CEYEHUN: METOJ CIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUSA, METOJ IIEPEHOCA
CEKYIIEH TNTIOCKOCTH.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkropsl B npoctpancTBe. Onepanuu Ha1 BEKTOpaMu. BEKTOpHOE yMHOXKEHNE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXeHUsA. lIpsAMoyronpHas cucrema
KOOpJIMHAT B mnpocTtpaHcTBe. KoopauHaTtel BekTopa. PasnoxeHue BekTopa IO
0azucy. KoopanHaTHO-BEKTOPHBIA METOJ] IPU PELICHUH T€OMETPUUECKHX 3a/1au.
JIBUKEHUs B IPOCTPAHCTBE

JBuxenust npoctpanctBa. OToOpaxeHus. J[BukKeHHs U paBEHCTBO (QUIYP.
OO6mme cBoiicTBa JBMKCHWH. Buabl JBWXKEHUMN: TapauIeIbHBIA IEPEHOC,
LEHTPAJIbHAsI CHMMETpUS, 3€pPKajbHas CUMMETPHs, IOBOPOT BOKPYI IpPSMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.

IHNPEAMETHBIE PE3YJIBTATHBI

K konity 10 kiaacca oOyyaromuiicss HayduTCs:

CBOOOJIHO ONIEPUPOBATH OCHOBHBIMU MOHATUSIMU CTEPEOMETPUU MPU PELLICHUN
3aJla4y ¥ MPOBEJCHUN MAaTEMATUYECKUX PACCYKICHHI;

NPUMEHATh aKCUOMBI CTEPEOMETPUU M CIEACTBUS M3 HHUX MPHU PEIICHUU
reOMETPUYECKUX 3a/aY;

KJIACCU(PUIIMPOBATh B3aMMHOE pPAaclOJOXKEHUE NPSIMbIX B IPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, NMPSMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;

cBOOO/IHO OMEpUPOBATH MOHATUSAMH, CBSI3aHHBIMU C YIJIAMU B IIPOCTPAHCTBE:
MEXAY MPSAMBIMU B IPOCTPAHCTBE, MEXKTY IPSIMOM U MJIOCKOCTBIO;

CBOOO/IHO ONEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C MHOTOTpaHHUKaMHU;

cBOOOJIHO pacro3HaBaTh OCHOBHBbIE BHJbl MHOTOTPAHHHUKOB (IIpHU3Ma,
nupamua, NpsSMOYTOJIbHBINA Napaienenunen, Kyo);

KJIacCU(PUIIMPOBATh ~ MHOTOTPAaHHUKH, BBIOMpAs OCHOBAaHMS A
KJ1accuuKaIuu;

CBOOOJHO  ONEpUpOBaTh  MOHATUSIMU,  CBSI3aHHBIMU C  CEUEHUEM
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MHOTOIPaHHUKOB TJIOCKOCTBIO;

BBITIOJIHATH MapajuieNibHOE, IIEHTPAJIbHOE U OPTOTOHAIBHOE MPOECKTUPOBAHKE
¢buryp Ha MIOCKOCTh, BHIIOJIHATH N300pakeHus (GUryp Ha MmiIoCKOCTH;

CTPOUTH CEYEHUS MHOTOIPAHHUKOB pa3JIMYHBIMH METOJAMU, BBINOJIHATH
(BBIHOCHBIE) TJIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BU
CBEpXY, COOKY, CHU3Y;

BBIYMCIIATH ITUIONIAJN NOBEPXHOCTEN MHOTOIPAHHHMKOB (IIpU3Ma, MUPaAMHUJA),
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (popmyT;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: CUMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh
U TUIOCKOCTh CUMMETPHUH, LIEHTP, OCh U MIIOCKOCTh CUMMETPUU (QUTYPHI;

CBOOOJTHO OIEPUPOBATH TMOHATHUSIMH, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJIMHATaM B IPOCTPAHCTBE;

BBITIOJIHATH JICUCTBUS HaJl BEKTOPAMH;

pemiaTh 3ajaud  Ha JJOKa3aTeJIbCTBO MAaTEMATHYECKMX OTHOLUIEHUH U
HAXOXKJEHUE TEOMETPUYECKUX BEJIIMYMH, IPUMEHSS HW3BECTHBIE METOIbBI IIPU
pEIICHUH MaTEMaTUYECKUX 33/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS CJI0KHOCTH;

OPUMEHATh  MNPOCTEHIINE MPOTrpaMMHBIE  CPEACTBA H  JIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;

U3BJIEKaTh, NPEOOPA30BBIBATE M HMHTEPIPETUPOBATH HHPOPMALMIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexax U
PUCYHKaX;

NPUMEHSATH MOJYyUYEHHbIE 3HAHUS HA NIPAKTUKE: CPABHUBATh U AHAJIU3UPOBATH
peanbHble CUTYALMH, IPUMEHATh H3yYEHHBIE ITOHATHUSA B IIPOLIECCE TOMCKA PEILECHUS
MaTeMaTHUYeCKd C(HOPMYIHPOBAHHONM MPOOJEMBbI, MOJEIUPOBATh pealbHbIE
CUTyallUM Ha A3BIKE TEOMETPUH, HCCIEA0BaTh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, anmnapara ajireopsl, pemaTh
IIPaKTUYECKHE 3a/1a4U, CBA3aHHBIE C HAXOKJECHUEM F'€OMETPUUYECKUX BEIUYHH;

UMETh TpEACTaBICHUS 00 OCHOBHBIX JTamax pa3BUTUS TE€OMETPUU Kak
COCTaBHOM 4acTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.

K konity 11 kiaacca oOyyaromuiicss HayquTCs:

CBOOOJHO ONEPUPOBATH MOHATHUSAMHU, CBSI3AHHBIMU C IMJIMHIPUYECKOM,
KOHUYECKOHM U ChepruecKOil MOBEPXHOCTAMH, OOBSICHATH CIOCOOBI MOTYYEHUS;

ONEepUPOBaTh MOHATHUIMH, CBSI3AHHBIMU C TEIaMHU BpPAILCHUS: LIHJIMHIPOM,
KOHyCOM, c(hepoit 1 1mapom;

pacrno3HaBaTh Teja BpallleHus (LUINHAP, KOHYC, cdepa U map) U 0ObACHATh
CHOCOOBI MOTYYEeHHsI TEJ BpallCHMS;

KJIACCU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHUE CPEPHI U MIOCKOCTH;

BBIUUCIISATH BEIMYMHBI 2JIEMEHTOB MHOTOTPAaHHUKOB U TEJI BpallleHUs, 00bEMBI
Y IUTOIA/IM TOBEPXHOCTEN MHOTOIPAHHHUKOB U TEJI BPALICHHMS], FEOMETPUUECKUX TEI
C MpUMEHEHHEM (POPMYT;

CcBOOOJHO ONEpUPOBATH MOHATHSAMH, CBSI3aHHBIMM C KOMOWHALMSMU Tel
BpalleHUs] U MHOTOTPAHHUKOB: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY U OMUCAHHBIM
okoJ10 cepsl, chepa, BnucaHHasi B MHOTOTPAHHUK WJIM TEJIO BPaIllCHHUS;

BBIYHCIIATh COOTHOUIEHUS MEX]y IUIOIIAIIMHU MOBEPXHOCTEH M 00BbEMAMHU
IMOIOOHBIX TEN;



n300paxarb U3ydyaeMble (PUrypbl, BHIIIOJIHATH (BBIHOCHBIE) IUIOCKUE YEPTEKU
U3 PUCYHKOB IPOCTBIX OOBEMHBIX (UTYp: BHJ CBEPXY, COOKY, CHU3Y, CTPOHUThH
CEUEHHMSI TeJl BPAICHMUS;

U3BJIEKaTh, HMHTEPIPETUPOBATh U TMPeoOpa3oBbIBaTh HHMOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX;

CBOOOJIHO OIEPUPOBATH MMOHATUEM BEKTOP B IPOCTPAHCTBE;

BBIIIOJIHATH OINEpAIMU HaJl BEKTOPAMH;

3a]1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;

peniaTh TeOMETPUYECKUE 3a7a4d Ha BBIYKCICHUE YIVIOB MEXY IPSIMBIMU U
IUIOCKOCTSIMHM, BBIYMCIICHHE PACCTOSHHMM OT TOYKM 0 IUIOCKOCTH, B LIEJIOM, Ha
IIPUMEHEHUE BEKTOPHO-KOOPANHATHOIO METO/a NPU PEIICHNH;

CBOOOJIHO OIEpUpPOBaTh IOHATHUSMH, CBS3aHHBIMU C JIBUJKEHUEM B
IIPOCTPAHCTBE, 3HATh CBOKCTBA JIBUKCHHUI;

BBIMOJHATh HM300paKE€HUST MHOTOTPAaHHMKOM M TeJl BpalleHUs IpU
IapajuIeIbHOM NIEPEHOCE, HEHTPAIbHON CUMMETPHUH, 3€PKaJIbHON CHUMMETPHUH, ITPU
MIOBOPOTE BOKPYT MPSAMOM, MpeoOdpa3zoBaHus moa00us;

CTPOUTH CEUEHUS MHOTOTPAHHUKOB M TEJ BPAILICHHS: CEYEHHUS LUIUHAPA
(mapamienbHO M MEPHEHIUKYJISPHO OCH), CEYEHUs KOHyca (IapajieJbHOe
OCHOBAHMIO U MPOXO/IAIIEE YEPE3 BEPILIMHY ), CEUEHUS 11apa;

UCIIOJIb30BaTh METOJIbl TMOCTPOCHMSI CEUEHUW: METOJ CIEA0B, METOA
BHYTPEHHETO IPOEKTHUPOBAHUS, METO/I IEPEHOCA CEKYIIEH MIIOCKOCTH;

JIOKa3bIBATh T€OMETPUUECKUE YTBEPKIACHMUS;

IPUMEHATh TeOMETpUYECKUE (PaKThl U1 PELLIEHUS] CTEPEOMETPUUECKUX 3aad,
IIPEATOIATraoIINX HECKOIBKO IIAr0B PEIIEHUS, €CJIH YCIOBHS IPUMEHEHHUS 3a/1aHbl
B SIBHOH W HESIBHOU opme;

pemiaTh 3ajaud  Ha JIOKa3aTeJbCTBO MAaTE€MATHYECKMX OTHOLUEHUH U
HAXO0XKJEHUE T€OMETPUUECKUX BEJIMUNH;

OPUMEHATh TPOrPAMMHBIE CPEACTBA U JJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1aY;

NPUMEHSTH MOJyYEHHbIE 3HAHUS HA NMPAKTUKE: CPAaBHUBATh, AaHAJIM3UPOBATh U
OLICHMBATh PEAJbHbIE CHUTYyallUd, NPUMEHSATh HW3YUYEHHBIC MOHSATHUSA, TEOPEMBI,
CBOICTBa B MpOLECCE IMOUCKA PEHICHUs MaTeMaTH4YeCKH C()OopMyIHpPOBAHHOM
po0JIeMBbl, MOICIIUPOBATh peajbHbIE CUTYallMU Ha SI3bIKE TEOMETPUHU, UCCIIEI0BATh
IIOCTPOEHHBIE MOJIENN C MCHOJIB30BAHMEM TI'€OMETPUUYECKUX IMOHATUH U TEOPEM,
anmapaTta aiareOpbl, pemaTh NPaKTHUECKUE 3a7aud, CBS3aHHbIE C HAXOXKICHUEM
r€OMETPUYECKUX BEINYHH;

UMETh MpEJCTaBICHUs] 00 OCHOBHBIX 3Tamax pa3BUTHS T€OMETPUU Kak
COCTaBHOMOO OCHOBHBIX JTamax pa3BUTHS TEOMETPUU KaK COCTAaBHOM 4YacTH
¢dbyHIaMeHTa pa3BUTHSI TEXHOJIOTH

TEMATHUYECKOE IINTAHUPOBAHHUE
10 KUIACC
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OEJIEPAJIBHASL PABOYAAA ITPOTPAMMA VYYEBHOI'O KYPCA
«BEPOATHOCTDBb U CTATUCTHUKA»

INOACHUTEJIBHASA 3AIINCKA

VYuebnslii Kypc «BepoaTHOCTb U CTATUCTHKAY» YTITyOJIEHHOTO YPOBHS SBIISIETCS
OPOAODKEHHEM M Pa3BUTHEM OJHOMMEHHOTO Y4YeOHOro Kypca YIriIyOJIEHHOTO
YPOBHSI HA YPOBHE CpeHEro 0011ero oopa3oBanus. Y4eOHbIN Kypc MpeaHa3HaueH
st GOPMUPOBAHUSA Y OOYYAIOIIMXCS CTaTUCTHYECKOW KyJIbTYpPhl M TOHUMAaHUS
pOJIM TEOPUHM BEPOATHOCTEH KaK MATEMATHYECKOTO MHCTPYMEHTA ISl W3Y4YEHUs
CIIy4ailHbIX COOBITHI, BEIMYMH U mpolieccoB. [Ipu n3yuenun kypca odoramarrcs
NPEACTABICHNUS OOYYalOIHUXCAd O METOJaX HCCIEHOBaHUS W3MEHYMBOIO MHMpA,
pa3BUBaeTCsd NMOHMMAHHWE 3HAYMMOCTH U OOIIHOCTHM MaTeMaTHYECKHX METOOB
NO3HAHUA KAaK HEOThEMJIEMOM 4YacTH COBPEMEHHOIO €CTECTBEHHO-HAYyYHOI'O
MHPOBO33PEHUS.

ConmepxaHue ydeOHOro Kypca HaIpaBJI€HO Ha 3aKpeluieHue 3HaHUuM,
MOJTYYEHHBIX MPU U3YYEHUU Kypca Ha YPOBHE OCHOBHOTO 00IIero oopasoBaHus, U
Ha Pa3BUTHE IPENCTABICHUNA O CIIy4alHBIX BEJIMYMHAX M B3aUMOCBSA3SIX MEXIY
HUMH Ha BaXXHBIX IPUMEpPax, CIOKETbl KOTOPBIX MOYEPIHYTHI U3 OKPYXKAIOLIErO
mupa. B pesynbrare y 00yyaromuxcs J0JKHO ¢(pOPMUPOBATHCS MPEACTABICHUE O
Haubosee yrnoTpeOUTENbHBIX U OOIMIMX MaTEMaTHYECKUX MOJEIISAX, UCIOIb3YEMBIX
JUTSl OITUCAHUS aHTPOTIOMETPUUECKUX U JeMOrpauyecKUX BEIMYMH, TOTPEITHOCTEN
B Pa3IMYHBIE POJa U3MEPEHUSX, NITUTEIBHOCTH 0€30TKa3HOM pabOThl TEXHUUYECKUX
YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHUH U ITPOLIECCOB B 00111eCTBE. Y UeOHBIN
Kypc sBisieTcsi 0a30il 11 OCBOEHHSI BEPOSTHOCTHO-CTATUCTUYECKHX METOJIOB,
HEOOXOJMMBIX CIELUAIUCTaM HE TOJBKO MHXKEHEPHBIX CIIELHUAIbHOCTEH, HO TaKkKe
COLIMAJIBHBIX U TICUXOJOTUYECKUX, TOCKOJIbKY COBPEMEHHbIE OOLIECTBEHHBIE HAYKH
B 3HAUMTEJIIbHOM Mepe MCHOJB3YIOT anmnapar aHaiu3a OOJIbIIKMX JaHHBIX.
[lenTpanbHyl0 4YacTh Y4e€OHOTO Kypca 3aHMMaeT OOCYKICHHE 3aKOHa OOJBIINUX
yucen - (pyHIAMEHTalIbHOTO 3aKOHAa MPUPOJbI, HWMEIOMIEr0 MaTeMaTUYECKYIO
dbopmanuzanuio.

B cooTBeTcTBUM C yKa3aHHbIMM LEISIMH B CTPYKType Y4eOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YrayOJEHHOM YPOBHE BBIJEIEHBI OCHOBHBIE
coaeprkatenbHble JIMHUU: «CitydaiiHble COOBITUSA U BEPOSITHOCTH» U «CiydaiiHble
BEJIMYMHBI U 3aKOH OOJIBILIUX YHCEID.

[ToMMMO OCHOBHBIX JMHHMHA B Y4€OHBI KypC BKJIFOYEHBI HJIEMEHTHI TEOPUHU
rpaoB M TEOPUM MHOXKECTB, HEOOXOAMMBIE ISl MOJIHOLIEHHOTO OCBOCHHS
MaTepuana JaHHOTO Yy4eOHOTO Kypca M CMEXHBIX MaTEeMaTHYECKUX YUYEOHBIX
KYPCOB.

Copeprxanue muHUM «CllydailHble COOBITUSI U BEPOSATHOCTUY CITY>KUT OCHOBOM
Uist (popMUpOBaHUSI TIPEJCTABIECHUNM O pacIpeiesieHUH BEPOSITHOCTEH MEXIy



3HAYEHUSIMH CITy9ailHbIX BETUYHUH. Ba)KHYIO 4acTh B 9TOW COACpKATEIbHOW THHUH
3aHAMAaeT HW3YYCHHE TI'COMETPUYECCKOI0 M OWHOMHMAIBLHOTO pACHPEACICHUN |
3HaKOMCTBO C WX HEMPEPHIBHBIMU aHAJIOTAMH - TOKA3aTEIBHBIM M HOPMaJbHBIM
pacrpeieIeHUsIMHU.

TeMbl, CBsi3aHHBIE C HENPEPHIBHBIMH  CIYYalHBIMM BEJIMYMHAMHM U
pacnpeneNeHns My, aKIEHTUPYIOT BHUMaHUE OOydYaloIMXCsl Ha ONMCAHUU U
U3YYCHUU CITyYalHBIX SBJICHUH C MOMOIIBIO HEMPEpBIBHBIX (QYyHKIHH. OCHOBHOE
BHUMAaHHUE YAEIAETCA IM0KA3aTeIbHOMY U HOPMAJIbBHOMY PacCIpeAcICHUSM.

B yuebHOM Kypce npemycMaTpuUBAETCS O3HAKOMMTEIBHOE H3YyUEHUE CBSI3U
MEXJy CIy4YalHBIMA BEJIMYMHAMUA W ONMCAHWE JOTOM CBSI3M C IOMOIIBIO
KO3 PUIMEHTa KOPPEISUU MU €ro BbIOOPOYHOIO aHajora. OTH 3JIEMEHTHI
COJIEpKaHMs Pa3BUBAIOT TEMY «/JlrMarpaMMbl paccenBaHUs», U3yUYCHHYIO HA YPOBHE
OCHOBHOTI'0 00111er0 00pa30BaHusl, U BO MHOTOM OIUPAIOTCS Ha CBEJECHUS U3 KypPCOB
anreOpbl U TEOMETPUH.

Emé omuH o2meMeHT  coaep)KaHWs, KOTOPBIM  IIpe/uiaraercs  Ha
O3HAKOMUTEIBHOM YpPOBHE - IIOCIEAOBATEIBHOCTh CIyYalHBIX HE3aBUCUMBIX
COOBITUH, HACTYNAIOIIUX B €AUHUILY BpeMeHU. O3HAKOMIIEHUE C paclpeesieHuEM
BEPOSITHOCTEW KOJIMYECTBA TAKMX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTtep M
SBIIIETCSL aKTyaJIbHBIM JUIsI OyQyluX aOUTYypUEHTOB, MOCTYMAIOIIKUX HA y4eOHbIE
CHEIUATbHOCTH, CBA3aHHbIE C OOIIECTBEHHbIMH HAayKaMH, IICHUXOJIOTHEH H
YIIPABIICHUEM.

Ha usyuenue yueOHOro kypca « BeposiTHOCTb U CTaTUCTHKa» Ha yTiyOJIeHHOM
ypoBHe oTBoaAuTCS 68 yacoB: B 10 kiacce - 34 yaca (1 yac B Henento), B 11 kiacce -
34 yaca (1 4ac B Hegento).

COIAEPKAHUE OBYUEHUA
10 KJIACC

['pad, cBszubIil Tpad, myTn B rpade: mukibl U 1enu. CTeneHb (BaJeHTHOCTH)
BepinuHbL. ['padsl Ha mockoctu. [lepeBbs.

CrnydaiiHble SKCTIEPUMEHTHI (OTIBITHI) U CIy4ailHbIe COOBITUS. DJIeMEHTapHbIC
coObITUs (MCX0bl). BeposiTHOCTH ciydailHOTO COOBITHS. Bau30CcTh 4acTOThI U
BEPOSATHOCTU COOBITHI. CydailHbI€ OTBITHI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMHU.

Omnepanuu HaJ, COOBITUSIMU: TIepeceueHne, 00bEeIMHEHHUE, TPOTUBOIOJIOKHBIE
coObITHs. Jluarpammer Ditepa. Dopmyiia CI0KEHUS BEPOSTHOCTEH.

VYciloBHass BEpPOSATHOCTb. YMHOMKEHUE BEPOSTHOCTEW. JlepeBo cCiydanHOro
akcriepuMenTa. Popmyiia noinHou BepoaTHocTH. Dopmyiia baiieca. HezaBucumelie
COOBITHSI.

bunapHbIil ciydailHblil ONBIT (MCHBITAHKE), yeeX U Heynada. HezaBucumbie
ucnbiTanus. Cepusi HE3aBUCUMBIX MCIBITAaHUN J0 MepBoro ycrnexa. [lepectanoBku
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u dakropuan. Yucno coueranuir. TpeyronpHuk Ilackans. dopmyna OuHOMA
Herorona.

Cepust He3aBUCUMBIX HcTibITanui bepuyimu. CinyyaliHbiil BBIOOp 13 KOHEYHOU
COBOKYITHOCTH.

CnydaiiHas  BenuuuHa. Pacnpenenenwe  BeposiTHOocTel.  Jlmarpamma
pacnpenenenusa. Onepanuu HaJ CIydallHbIMM BeIWYMHAMU. buHapHas ciyvaiiHas
BennunHA. [Ipumepsl pacnpeneneHuii, B TOM YHCIE TE€OMETPUYECKOE U
OMHOMHAJILHOE.

11 KJIACC

CoBMecTHOE pacnpefeneHle JBYyX ClydalHbIX BeJWyuH. He3aBucumbie
CJIy4aiiHbIC BEJIMYHHBI.

MaremaTudyeckoe OXHUJAaHUE CIy4allHOM BEIWYMHBI (pacrpenereHus).
[Ipumepsl TpUMEHEHUsT MaTEMaTUYECKOro OXKHJIaHWs (CTpaxoBaHHE, JIOTepes).
Matematuyeckoe oxugaHue OMHAPHOM Cly4yallHOM BelIWYuHBI. MaTeMaTtudeckoe
OKMJIAHUE CYMMBI CIIy4YalHBIX BEJIIMYMH. MaTeMaTH4ecKoe  O0XUIaHUE
reOMETPUYECKOT0 U OMHOMUAIILHOTO Pacpe/IesICHUH.

Jucnepcus W CTaHZAPTHOE  OTKJIOHEHHWE  CIYYalHOW  BEJIMYHMHBI
(pacnpenenenus). Jlucniepcus OMHApHOM clydailHON BelMunHBL. MaTeMatrudeckoe
0’KUJaHUE MPOU3BEICHUS U JUCIIEPCUS CYMMBbI HE3aBUCUMBIX CIIyYaHbIX BEJTUYHUH.
Jlucnepcusi ¥ CTaHIAPTHOE OTKJIOHEHHWE OWHOMHUAJIBHOTO pacHpeeseHUs.
Jucniepcus ¥ cTaHAApTHOE OTKJIOHEHUE T€OMETPUUYECKOTO PACIIPEACIICHUS.

HepaBenctBo YeobOniméBa. Teopema UeOwimeBa. Teopema bepHyinu. 3akoH
OonpmMX  yucen. BblOopouHbId  MeTOn — uccienoBaHuid.  BeiOopouHble
XapakTepucTUKU. OlEHUBAHUE BEPOSTHOCTH COOBITHS 1O BHIOOPOYHBIM JTAHHBIM.
[IpoBepka NpOCTEUIINX THITOTE3 € MOMOLIBIO U3YUYEHHBIX PACTIPEICIICHAMN.

HenpepsiBHbIE ciiyyaliHble BeqnuuHbl. [Ipumepbl. DyHKIHS TIIOTHOCTH
BEPOSATHOCTU pacnpenesicHus. PaBHOMepHOe pacnpeleneHue U ero CBOMCTBA.
3agauu, IPUBOASALIME K NTOKA3aTEILHOMY PaCIpPEACICHUIO. 3a1auu, IPUBOIAIINE K
HOPMaJIbHOMY pacIpeneneHulo. OyHKIMA IIJIOTHOCTH BEPOSATHOCTHU
MOKAa3aTeJIbHOTO pacnpeneseHus, PyHKIUS MIIOTHOCTH BEPOSITHOCTH HOPMAIBHOTO
pactpeneneHus. PyHKIUA IJIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PaCIIPEIEIICHHUS.

[TocnenoBaTenbHOCTh  OAMHOYHBIX  HE3aBUCUMBIX  COObITHH.  3agauu,
IIPUBOJAIINE K pacnpenenennto [lyaccona.

KoBapuauust nByx ciyuaiiHpix BenuuuH. Koadduuuent muHeiHon
koppensiiud.  CoBMecCTHble  HAOMIOACHWS  JBYX  BEIUYMH. BbBIOOpOUHBII
kod(pbunreHT koppendanuu. Paznuune Mexay JTUHEWHOW CBSI3bI0O U MPUYUHHO-
CJIEACTBEHHOU CBA3bIO. JIMHEHas perpeccus, METOI HAMMEHBIINX KBAIPATOB.

IHNPEAMETHBIE PE3YJIBTATBI

K koniy 10 kinacca oGyyaronuiicss Hay4uTCs:



CBOOOJIHO ONEPUPOBAThH MOHATHAMU: Tpad, MMIOCKH rpad, CBA3HBIN Trpad,
nyTh B rpade, Ienb, LUK, JEPEBO, CTEIEHb BEPIIMHBI, JIEPEBO CIyYaHOTO
AKCIEPUMEHTA;

CBOOOJHO OIEPUPOBATH MOHATHSIMH: CIIyYalHBIM SKCHOEPUMEHT (OIIBIT),
CIIy4yailHO€ COOBITHE, JIEMEHTAPHOE CIy4dailHOe cOObITHE (PJIEMEHTAPHBIA HCXOJ)
CIIy4yailHOTO  ONbITa, HAXOAWTh BEPOSITHOCTU COOBITHMM B  OMNBITaX C
PABHOBO3MOXHBIMU AJIEMEHTAPHBIMU COOBITUSIMU;

HAXOJUTh U (POPMYJIMPOBATH COOBITUS: TIEpEceUeHUEe, 0ObEIUHEHNUE JTaHHbBIX
COOBITHH, COOBITHE, MPOTHUBOIOJIOXKHOE JAaHHOMY, HCIOJIb30BATh JAHATPAMMBI
Oiinepa, KOOPAWHATHYIO MPSIMYIO Ui PEUICHUs 3a/ady, MOJIb30BaThCsa (HOPMYIIOif
CJIOEHUSI BEPOSITHOCTEN VISl BEPOATHOCTEH JIBYX U TPEX CIyYalHBIX COOBITUH;

OIEpUPOBATh MOHATUSMHU: YCIOBHAS BEPOSITHOCTh, YMHOKEHUE BEPOSTHOCTEM,
HE3aBUCUMBIE  COOBITHS, JEPEBO  CIyYalHOTO  OJKCHEPUMEHTa, HaXOIUTh
BEPOSITHOCTU COOBITUN C TMOMOIIBIO TpaBWia YMHOXEHUs, JEpeBa CIIy4ailHOro
OMbITa, HMCIOJ30BaTh (POPMyIy IOJHOW BeposTHOCTH, (popmyiy baileca mpu
pelieHun 3ajad, OINpEeNeNsTh HE3aBUCUMOCTh COOBITHH 1O ¢opMysne U IO
OpraHu3alliy CIy4YalHOTO SKCIIEPUMEHTA;

MPUMEHSThL M3Y4YEHHbIE KOMOWHATOpPHBIE (QOPMYJBI [JIsi TEPEUUCICHUS
AJIEMEHTOB MHOXECTB, JJIEMEHTAPHBIX COOBITHI CIy4yalHOTO OIbITa, PEIICHUS
3aJla4y Mo TEOPUH BEPOSTHOCTEM;

CBOOOJTHO  ONEPUPOBATH TMOHATUSMU: OWHAPHBIA  CIIy4YallHBIA  OMBIT
(uctpITaHue), ycnex M HeyJlaya, HEe3aBUCHMbBIC WCIBITAHUS, CEPUS UCIBITAHUM,
HAXOJUTh BEPOSITHOCTU COOBITHIL: B CEpUU UCIIBITAHUIA O IEPBOrO yCIeXxa, B CEpUU
UCTIBITaHUN BepHyIum, B ONbITE, CBSI3aHHOM CO CITy4ailHBIM BEIOOPOM M3 KOHEYHOU
COBOKYMHOCTH;

CBOOOJTHO OTEPUPOBATH MOHATHSAMU: CIydaiiHas BEJIMYMHA, pacCIpe/ielieHue
BEPOSITHOCTEH, auarpaMMa pacrpesesieHus, OuWHapHas clydailHas BEJIUYWHA,
reoMeTpudecKoe, ONHOMHUAILHOE pacIpeielieHHE.

K xoniry 11 kiacca oOyyaromuics HayquTCst:

ONEPUPOBATH TMOHATUSAMM: COBMECTHOE pACHPEACIICHUE NBYX CIy4alHBIX
BEJIMYMH, UCIOJIb30BaTh TAOJIMILy COBMECTHOTO PACIPENECICHHS ABYX CIy4YailHbIX
BEJIMYMH JUISl BBIACIICHUSA PACHPENCIICHUS KaKIOM BEIUYUHBI, OIPEIACICHUSA
HE3aBHCUMOCTH CIIyYalHbIX BEJINYUH;

CBOOOJIHO OMEPUPOBATH MOHATUEM MATEMATUYECKOTIO OKUIAHUS CIy4aiHOU
BEJIMYMHBI (pacnpereieHus), IPUMEHITh CBOMCTBA MaTeMAaTHUYECKOIO OXKUAAHUS
IpU pelIeHUH 3a7a4, BBIUUCIATh MAaTEMAaTUYECKOE OKMJaHue OMHOMHUAIBLHOTO U
reOMETPUYECKOIO PACIIPEECICHUN;

CBOOOJTHO OMEpUPOBaTh MOHSATUSMU: AUCIEPCUS, CTAHAAPTHOE OTKJIOHEHHUE
CIIy4allHOM BEJIMYUHBI, IPUMEHATH CBOMCTBA IUCIEPCUU CIIYYAWHOW BEIWYMHBI
(pactipeniesieHHs1) MPU PELIEHUN 3a/1ad, BBIUUCIATH JUCHEPCHI0 M CTaHAAPTHOE



OTKJIOHEHHE F€OMETPUUECKOI0 U ONHOMHUAIIBHOTO paclpe1eeHUIH;

BBIYHCIIATh BHIOOPOYHBIE XaPAKTEPUCTUKH 10 TaHHOM BBIOOPKE M OLIEHUBATH
XapaKTEPUCTUKU TI'EHEPaJbHOW COBOKYIHOCTH JaHHBIX 110 BBIOOPOYHBIM
xapaktepucTukaM. OLEeHUBaTh BEPOSTHOCTU COOBITUI U MPOBEPSTH MPOCTEHIINE
CTATUCTUYECKUE TUIIOTESBI, IOJIb3YSACh N3YYEHHBIMU PACTIPEACIICHUIMU

TemaTuveckoe NJIAHUPOBAHUE
10 kiaacce

KoanuectBo yacos DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTesibH
ble pecypchl

No HaunmenoBanue

n/ | pasiejoB H TeM Bcer  Kontpoasnsr  IIpakTndyecku
n NporpamMmel 0 e padoThI e padoThI

DJIEMEHTHI
Teopuu rpadoB

Crnyvaiiabie
OIIBITHI,
ClIy4yaliHbIe
COOBITHS U
BEPOSTHOCTH
COOBITHI

Omnepanuu Haj
MHOKECTBAMH U
COOBITHSIMH.
Crnoxenune u
YMHOKEHUE
BEPOSITHOCTEM.
YcaoBHas
BEPOSTHOCTb.
He3aBucumeie
COOBITHS

OeMEHTEI
KOMOWHATOPHUKHU
Cepun
MOCIIE1OBATEIIbHEI
X UCTBITAHUM.
Hcnoerranns

5 bepuymn. 5 1
CiyyaiiHbIi
BBIOOD U3
KOHEUHOM
COBOKYITHOCTH




Crnyuaiinble
6 BEJIMYUHBI U 14
pacnpeaeneHus

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

34

11 kaace

HauMenoBanue
Ne

pa3aesioB U TeM
n/n

NPOrpaMmbl

KoanuecTBo 4acoB

KoHnTpoJubHbie

Bcero
padoThI

JJIeKTPOHHBbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

1 3aK0oH 0ONBIINX YUCE

OJIEMEHTHI
2 MaTeMaTH4EeCKON
CTATUCTUKU

HenpepsiBabie
CIIy4YaiiHbIE BEJITUYUHBI
(pacripenenenus),
MMOKa3aTeIbHOE U
HOpMaJIbHOE
pacrnpeneneHus

Pacnipenenenune
Ilyaccona

CBs3b MEXIy
5 CIIy4aiHBIMHU
BEJINYMHAMUA

O0600111eHE U
CHUCTEMATHU3ALU 3HAHUI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

11 1

34 1
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