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[TOACHUTEJIbHAA 3AITMCKA

[Iporpamma o MaremMaTuke yriryOJaEHHOTO YpOBHS sl OOyJaroNIuXCsi Ha YPOBHE
cpenHero oOmiero oOpa3zoBanus pazpaborana Ha ocHoBe PI'OC COO c yuérom
COBPEMEHHBIX MHPOBBIX TPEOOBAaHUW, TMPEABABISIEMBIX K MaTEeMaTHUUYECKOMY
o0pa3oBaHMIO, U TPagUIUil poccuiickoro oOpa3zoBanus. Peamuzanus mnporpammsl
o0  MareMmaTuke  oOecleunBaeT  OBJIAJICHUE  KJIIOUEBBIMH  KOMIICTEHIIUSMH,
COCTABJSIIOIIIUMU  OCHOBY JIJII CaMOPa3BUTHSA W  HEMPEPHIBHOTO 0OOpa30BaHUA,
I[EJTIOCTHOCTH OOIIEKYIHTYPHOTO, IMYHOCTHOT'O M TI03HABATEILHOTO PA3BUTHS JIMUHOCTH
oOydJarommxcs.

B nporpamme nmo mareMaTuke yuTeHbl Ueu U noioxkenus «Konmnenuuu pasButus
MaTteMaTudeckoro obOpaszoBanusi B Poccuiickoit ®enepanum». B cooTBeTcTBUM
C Ha3BaHMEM KOHIIEMIIUA MaTeMaTU4YeCKOe 00pa30BaHUE JOJKHO, B YACTHOCTH, pelaTh
3a/1a4y oOecredyeHus HEOOXOJUMOTO CTpaHE Yuciaa OOYy4alollMXCsl, MaTeMaTH4ecKas
MOATOTOBKA KOTOPBIX JIOCTaTOYHA IS MPOAOJDKEHHUS OOpa3oBaHUS IO Pa3IMYHBIM
HaIpaBJICHUSAM, BKJIIOYasl MPENoJaBaHie MaTeMaTUKU, MaTeMaTUYECKUE UCCIEOBaHMUS,
paboty B chepe MHPOPMAITMOHHBIX TEXHOJIOTHH M JPYrux, a Takke oOecreueHus
TSl KQXKA0T0 00y4arolerocss BO3MOKHOCTU TOCTHXKEHUSI MAaTEMaTUYECKOM MOATOTOBKHU
B COOTBETCTBUU C HEOOXOAMMBIM €My ypoBHEeM. VIMEHHO Ha pelieHue 3TUX 3ajad
HalleJIeHa IMporpaMmMa 1o MaTeMaTHKe yTriyOJIEHHOTO YPOBHSI.

B snoxy mudpooit TpanchopMammm Bcex cdep UeIOBEUSCKOW ACATETLHOCTH
HEBO3MOXHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3  XOpolleu
MaTeMaTHYSCKOU MOJATOTOBKHA. ITO 0OYCIOBJIEHO TE€M, UYTO B HAIIM JIHH PACTET YHCIIO
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CHEIMATFHOCTEH, CBA3aHHBIX C HEMOCPEACTBEHHBIM MPUMEHEHHEM MaTeMaTHKH:
u B chepe PKOHOMHKH, U B OM3HECEe, W B TEXHOJIOIMYECKMX O0JIaCTIX, W JaXKe
B TyMaHUTapHbIX cdepax. Takum oOpa3oM, Kpyr O0Oy4aromuxcsi, s KOTOPBIX
MaTeMaTHKa CTAHOBUTCS 3HAUYMMBIM MpeAMETOM, (yHAaMEHTOM 00pa30BaHUA,
CYIIIECTBEHHO paciiupsercs. B Hero BXoasT He TOJIbKO 0Oydaroniuecs, IIaHUupYIOLue
3aHMMAThCS TBOPYECKOW M MCCIIEOBATEIbCKON paboToi B 00IAaCTH MaTeMaTHKH,
nHopMaTHKU, GU3UKHA, IKOHOMHUKH U B IPYTUX OOJACTIX, HO U T€, KOMy MaTeMaTHKa
HY’KHA JUIsl UICTIOJIb30BaHMS B PO eccusix, He CBSA3aHHBIX HETIOCPEACTBEHHO C HEH.

[IpuknanHas 3HAYMMOCTH MAaTEMaTUKU OOYCJIOBJIEHA TE€M, 4UTO €€ MpPeIMETOM
ABJIAIOTCS (DyHIaMEHTaIbHbIE CTPYKTYPhI HAIIIETO MHPA: MPOCTPAHCTBEHHbIE (DOPMBI U
KOJMYECTBECHHBIC  OTHOIICHWSA, (YHKIWOHAIBHBIC 3aBUCUMOCTH W  KaTETOpUHU
HEONpeAeNEHHOCTH, OT MPOCTEHINNX, YCBaWBA€MbIX B HEMOCPEICTBEHHOM OIIBITE,
JI0 IOCTATOYHO CJIOKHBIX, HEOOXOUMBIX JIJISi PA3BUTHS HAYYHBIX U TEXHOJOTUYECKHUX
ujeil. be3 KOHKpEeTHBIX MaTEeMaTHYECKHUX 3HAHWKA 3aTPyJHEHO MOHUMAaHUE MPUHITUIIOB
YCTPOMCTBA W HMCMOJB30BAHUS COBPEMEHHOW TEXHHKH, BOCIPUATHE W WHTEpPIpETAIUs
pa3HOOOpa3HOW  COUMANbHOM, HSKOHOMMYECKOH, MOJUTHYECKOW  HH(OpMAIUH,
Mano3(ppexkTrBHA MOBCEIHEBHAS NpaKTUYECKas JeATeIbHOCTb. Bo MHOrumx cdepax
npodeccruoHanbHON AESITEILHOCTH TPEOYIOTCSI YMEHHUSI BBITIOJIHITH PACYEThI, COCTABIIATD
QITOPUTMBI, TPUMEHATH (OPMYIIBI, TPOBOIUTH TEOMETPUUYCCKHE U3MEPEHUS U
MOCTPOEHUS, YUTATh, 00pabaThIBaTh, HHTEPIIPETUPOBATH U MPEACTABIATH HHHOPMAIIIIO
B BUJIC TAOJIHII, JUArpaMM U rpaduKoB, TOHUMATh BEPOSATHOCTHBIN XapaKTep CITydailHbIX
COOBITU.

OnHOBpEMEHHO ¢ pacuiupeHueM chep MpuMEeHEeHUs MaTeMaTHKA B COBPEMEHHOM
obmectBe Bc€ Oonee BaXHBIM CTAaHOBUTCA MATEMATHUECKUW CTHIIb MBIIUICHUS,
MPOSIBIISIONIUICS B OINpenenEHHBIX YMCTBEHHBIX HaBbIKax. B mporiecce u3ydeHus
MaTeMaTUKH B apceHaj] MPUEMOB W METOJOB MBIIUICHUS 4YEJIOBEKAa €CTECTBEHHBIM
00pa3oM BKIIOYAIOTCS UHIYKIUS U JEAYKIHs, 0000IIeHNe U KOHKPETH3AIHsI, aHAIIU3 U
CUHTE3, KiIaccuUKaIuMs u cucreMarusaius, abcrparupoBanue u aHayiorusi. OOBEKThI
MaTEeMaTHYECKUX YMO3AKIIOUECHUH, TpaBWia WX KOHCTPYHPOBAHHUS PACKPHIBAIOT
MEXaHM3M  JIOTHUYECKHX  IOCTPOCHMI,  CIIOCOOCTBYIOT  BBIpaOOTKE  yMEHHUs
dbopmyapoBaTh, 0OOCHOBBIBATh W JOKAa3bIBaTh CYXKJICHHs, T€M CaMbIM (OPMHUPYIOT
JOTUYECKU CTWJIb  MBIIUICHHWS. Benymas poib  MNPUHAIICKUT MaTeMaTHKE
B ()OPMHUPOBAHUN AITOPUTMUYECKON KOMIIOHEHTHI MBINIJICHUS U BOCITUTAHUU YMEHUN
JIEUCTBOBATh TIO0  3aJlaHHBIM  aJTOPUTMaM, COBEPIICHCTBOBATH M3BECTHBIC W
KOHCTPYHpOBaTh HOBBIC. B mpoliecce pelmieHus 3amad — OCHOBBI JUISI OpTraHU3allud
y4eOHON JESITEIIbHOCTH Ha YpPOKax MaTeMaTUKU — pPa3BUBAIOTCS TBOpUYECKas W
MPUKJIAJHAs] CTOPOHBI MBIIILICHUS.

OOyuenue maTeMaTuke JAaET BO3MOXXHOCTh Pa3BUBATh y O0Yy4YalOIIMXCS TOUYHYIO,
parMoHAIBHYI0O U WH(POPMATUBHYIO pPedb, YMEHUE OTOMpPATh HaWOoOJIee TOIXOISAIINE
A3BIKOBBIE, CHUMBOJIMYECKUE, IpaQUUECKUE CPEACTBA JIA BBIPAKEHUS CYXKICHUU U
HATJISTHOTO UX MPEACTABJICHHSI.
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HeoOxoauMpIM KOMIIOHEHTOM OOIIEH KyJIbTYyphl B COBPEMEHHOM TOJKOBAHUH
ABJIIETCS 0011I€€ 3HAKOMCTBO C METOJIaMU TTO3HAHUS JEHCTBUTEILHOCTH, MPEACTaBICHHUE
O MOpeIMETE U METOJE MATEMATHUKH, €ro OTIMYHUSAX OT METOAOB ECTECTBEHHBIX H
TYMaHUTapHBIX HayK, 00 OCOOCHHOCTSX MPUMEHEHHMsS] MAaTeMaTUKU JUIsl PEIICHUs
HAyYHbIX U MPUKIATHBIX 33/1a4y. Takum o0pa3oM, MaTeMaTuyeckoe 00pa30BaHUE BHOCUT
CBOM BKJIaJ B OpMUPOBaHKE OOIIEH KYJIbTYphI YEIOBEKA.

N3yyenne MareMaTWKu CIOCOOCTBYET 3CTETUYECKOMY BOCHUTAHUIO YETIOBEKa,
MMOHMMAHUIO KpAacoTbl M M3SIIECTBA MATEMAaTHUYECKUX PACCYKICHHM, BOCHPUSITHUIO
reOMETPUYECKUX (OPM, YCBOCHUIO UJIEU CUMMETPUH.

[TpuopurerHsiMu niensiMu 00yuenns matrematuke B 10-11 kmaccax Ha yrimyOiaéHHOM
YPOBHE IIPOJIOJIKAIOT OCTABATHCS:

(opMupOBaHHE IEHTPAIbHBIX MAaTEMaTHUUECKUX TMOHATHUH (YUCIIO, BEIMYMHA,
reoMeTpuyeckas Qurypa, IepeMeHHas, BEpOSTHOCTb, (DYHKIMS, NPOU3BOJHASA,
MHTETpall), 00ECIeUnBAIOIINX IPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MATEMAaTUYECKOTO
o0Opa3oBaHus 00YYaOIINUXCS;

MO/BEACHUE OOYyYaroUUXCsl Ha JOCTYMHOM JMJii HUX YpPOBHE K OCO3HaHHUIO
B3aMMOCBSI3M MaT€MATUKU U OKPYXKAIOIIEr0 MUpa, IOHUMAHUIO MaTEMAaTUKHU KaK 4acTh
oOLIEel KyIbTYphl YEIOBEUECTBA;

pa3BUTHE MHTEIUIEKTYalbHBIX M TBOPUYECKHX CIOCOOHOCTEM 0Oydarommxcs,
MO3HABATEJIbHOM aKTUBHOCTH, MCCIIEI0BATEIbCKUX YMEHUW, KPUTHUHOCTH MBIIUICHUS,
MHTEpeca K U3YUEHUI0 MaTEMATHKUY;

(dopmupoBanne (YyHKIUOHAJIBHOW MaTEMaTHUYECKOH T'PaMOTHOCTU: YMEHHS
pacno3HaBaThb MaTEMaTUYECKUE ACMIEKThl B PEAIBHBIX JKM3HEHHBIX CHUTYaLMsIX
U TNpU U3YYCHHH JPYIUX Y4E€OHBIX NPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (opMynupoBaTh HX Ha S3bIKE MaTEMaTUKM W  CO3/aBaTh
MaTE€MaTUYeCKHEe MOJENH, IPUMEHATh OCBOCHHBIM  MAaT€MAaTHMYECKU  ammapar
JUISL pEIlIeHUs MPaKTUKO-OPUEHTUPOBAHHBIX 3a/lad, MHTEPIPETUPOBATh U OIICHUBATH
NOJIyYECHHBIE PE3YJIBTATHI.

OCHOBHBIMM JIMHUSIMH cojiepkaHusi mateMatuku B 10—11 kiaccax yrinyOia€HHOTO
ypOBHS  SBISAIOTCS: «Yucna W BBIUMCHCHHS», «AnreOpa» («Anrebpanyeckue
BBIpAXKEHUS», «YPaBHEHHUS U HEpPaBEHCTBa»), «Hauama mMaremaTHyecKoro aHaiuza,
«T'eometpusi»  («['eomerpuyeckue ¢urypsl W HuX CBOicTBa», «l3Mmepenue
r€OMETPUYECKUX BEIMYMHY»), «BepostHocTs U cratuctvka». JlaHHble JWHUAU
pa3BUBAIOTCS MapalIeIbHO, KaX/Aasi B COOTBETCTBUHM C COOCTBEHHOM JIOTMKOW, OJIHAKO
HE HE3aBHCHMO OJIHA OT JIPYTroii, a B TECCHOM KOHTaKTe U B3aumoaeictesuu. Kpome storo,
X OOBEIUHSET JIOTMYECKAasl COCTABIIAIONIAs, TPAJAULHUOHHO MpHUCYLIash MaTeMaTHKE U
IPOHMU3BIBAIOLIAS BCE MaTEeMaTHYECKME KypChl M COJAEpXKATEJIbHBIE JIMHHH.
CdopmynupoBannoe Bo PI'OC COO TpeboBaHUE «yMEHHE ONEPUPOBATH MOHATUIMU:
ONpEJENICHNE, aKCHOMa, TEOpeMa, CIIEJCTBHUE, CBOICTBO, MPHU3HAK, J10Ka3aTEJbCTBO,
paBHOCUJIIbHBIE  (OPMYITUPOBKH,  yMmMeHue  GOpMyIupoBaTb  oOOpaTHOE U
MPOTUBOIIOJIOKHOE  YTBEPKIAEHUE, TMPUBOAUTH MPUMEPBI U  KOHTPHPHUMEPBHIL,
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UCIIONIb30BAaTh METOJ MaTeMaTH4YeCKOW HMHIYKIUH, MPOBOIAUTH JOKa3aTEJbHbIC
paccykJieHus Tpu PpEIICeHUd 3a/ad, OILICHUBATh JIOTHYECKYI0 TMPaBUIBHOCTD
pacCykJIeHU» OTHOCUTCA KO BCEM Y4YeOHBIM KypcaM, a (JOPMHUPOBAHHE JIOTHUUECKHUX
YMEHHM pacrpeensercs Mo BceM rojaaM oOyueHHsT Ha YpOBHE CpEIHEro O0OIero
oOpa3oBaHUs.

B cootBerctBun ¢ ®I'OC COO maremaTuka SBISETCS 00513aTE€IbHBIM MPEAMETOM
Ha JaHHOM YypoBHE oOpa3zoBaHusi. Hacrtosimeld mnporpamMMoil Mo MaTEeMaTHKE
npeaycMaTpuBaeTcs H3ydeHue ydeOHoro mpenMera «Marematwka» B pamMKax TpEX
yu4eOHBIX KypcoB: «AnreOpa u Hayana MaTeMaTUYECKOTo aHanu3a», «['eomerpusy,
«BeposiTHOCTh M cTatHcTUKay. DOPMUPOBAHHE JOTMUECKUX YMEHUH OCYILIECTBIISIETCA
Ha MPOTSHKEHUM BCEX JIeT OOydeHHUsT Ha ypOBHE cpefHero oOiero oOpa3zoBaHus,
a SJEMEHTHI JIOTHMKU BKIIOYAIOTCS B COJIEP)KaHHWE BCEX HA3BAHHBIX BBINIE YYCOHBIX
KypCOB.

OOmiee KOMMYECTBO YAacOB, HANpPaBICHHBIX HA  HM3yYE€HHE MAaTEMaTUKU
Ha yriyoseasoM yposae — 544: B 10 knacce — 272 yaca (8 wacoB B Heneno), B 11 kmacce —
272 gaca (8 4acoB B HEJCIIO).
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBbI
ITO MATEMATHUKE HA YPOBHE CPEIHET'O OBLHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaaaHCcKOro BOCIUTAHHUS:

c(OPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIMH OO0YYarOMIerocsi Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHa POCCHICKOro 00IlecTBa, MPEACTaBICHUE O MATEMaTUYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3INYHBIX CTPYKTYD, ABICHUH, IPOLIETYp TPAKIAHCKOTO
oO1ecTBa (BBIOOPHI, OMPOCHI U JIPYroe), YMEHUE B3aUMOJICHCTBOBATh C COLIMAbHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX (DYHKIIMSIMHU U Ha3HAYCHUEM;

2) MAaTPUOTHYECKOT0 BOCIIUTAHMS :

c(hOPMHUPOBAHHOCTh POCCUHUCKOM TpakIaHCKOW HWACHTUYHOCTH, YBaXKCHUS
K IPOLUIOMY M HACTOSIIEMY POCCUMCKOM MaTEMAaTHUKH, LEHHOCTHOE OTHOUICHUE
K JOCTHXCHUAM POCCHUMCKUX MATEMaTUKOB M POCCHUMCKOM MaTEMAaTUYECKOM IIKOJIBI,
UCIIOJB30BaHUE JTUX JIOCTMXKEHUM B JPyrux Haykax, TEXHOJOTHSIX, cdepax
DKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHWE JYXOBHBIX IEHHOCTEH PpOCCHUHCKOro Haponaa, cHOPMUPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHHWs, AITUYECKOTO TOBEACHMS, CBSI3aHHOIO C NPAKTUYECKUM
INPUMEHEHUEM JOCTHKEHUW HAyKH WU JEATEIbHOCTBIO YYEHOI'O, OCO3HAHUE JIMYHOTO
BKJIaJ]a B IOCTPOEHHE YCTOWYUBOrO Oy IyILEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOLIEHWE K MHUpPY, BKJIKOYasg OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTE, OOBEKTOB, 3aJay, PELIEHUH, PACCYKJIECHUW, BOCIPUUMYUBOCTH
K MaTEMaTHYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) ¢pu3nuecKoro BOCHUTAHUS:

c(hOpPMHUPOBAHHOCTh YMEHUSI MPUMEHSATh MAaTEMAaTHUYECKUE 3HAHUS B MHTEpecax
3I0pOBOTO W 0Oe€30MmacHoro oOpa3a >KW3HHU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY
3I0POBBIO  (37I0pOBOE MHTaHUE, COATAaHCUPOBAHHBIA PEXKUM 3aHATHM UM OTHbIXA,
perymnspHas pundeckas akTUBHOCTD), (PHU3NYECKOE COBEPIIICHCTBOBAHUE NP 3aHATHUSIX
CIIOPTUBHO-03/I0POBUTEIIbHOMU IEATEIBHOCTBIO;

6) TPy10BOT0 BOCIIMTAHMSA:

TOTOBHOCTh K TPYZy, OCO3HAHHUE IIEHHOCTH TPYIOJIOOUS, UHTEPEC K PA3IUYHBIM
chepaM MpOPECCHOHAIBHON JIEATEIbHOCTH, CBA3aHHBIM C MAaTeMaTHUKOW u e€
NPUJIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAaHHBIM BbIOOp Oynymiel mpodeccun u
peain30BbIBaTh COOCTBEHHBIC >KM3HEHHBIE IUJIaHBbl, TOTOBHOCTH M CIIOCOOHOCTH
K MaTeMaTU4eCKoMYy 0Opa30BaHUIO M caMOOOPA30BAHUIO HA MPOTSHKEHUU BCEHl KU3HHU,
TOTOBHOCTb K aKTUBHOMY YYacCTHIO B PEIICHUWU MPAKTHUECKUX 3a7ad MaTeMaTHUECKON
HanpaBJIeHHOCTH;
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7) 3K0JIOTHYeCKOT0 BOCTIMTAHHUS:

c(hOPMHUPOBAHHOCTH IKOJOTUUECKON KYJIbTYPhl, HOHUMAHUE BIUSHUS COLIUAIBHO-
HKOHOMUYECKHUX MTPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMAIBHON CpeJibl, OCO3HAHUE
rJI00aTbHOTO  XapakTepa JKOJIOTHYECKUX NpoOsieM, OpHUEHTAlMs Ha MPUMEHEHHE
MaTEeMaTUYECKUX 3HAaHUU [UIsl pEIIeHHs] 3aJad B O0JacTH OKpPY’KaKoIIed Cpenbl,
IUTAHUPOBAHME TOCTYNKOB M OLEHKM MX BO3MOXKHBIX NMOCIEACTBUM ISl OKPY’KarOLIEH
Cpelbl;

8) HeHHOCTH HAYYHOT'O TIO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOLIECTBEHHON NPAKTUKH, TOHUMAHUE MAaTEMaTUYECKONW HAyKU Kak
cdepbl 4eIOBEYECKOM JI€ATEIbHOCTH, 3TAllOB €€ Pa3BUTHS U 3HAYMMOCTH ISl Pa3BUTHS
[MBUJIM3AIINM, OBJAJCHUE SI3bIKOM MATEeMAaTHKA M MaTEMaTHYECKOW KYJIbTypou
KaK CpEACTBOM IIO3HAHUSA MHUpPA, T[OTOBHOCTh OCYUIECTBJISATh MPOECKTHYIO U
MCCJIEIOBATENBCKYIO IEATEIBHOCTD UHANBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynbTare mzyueHuss MaTeMaTUKH Ha YPOBHE CpPEHEro 0oO0Iero oOpazoBaHUs
y oOyuaromerocsi OyayT copMupoBaHbl MMO3HABATEIbHBIC YHUBEPCAIbHBIC YUCOHBIC
JEUCTBUS, KOMMYHUKATHBHBIC YHUBEpPCAIbHBIC YYE€OHbBIE MECUCTBUS, PETYJSTUBHbBIC
YHUBEpCaIbHBIC YICOHBIC TCHUCTBUSA, COBMECTHAS JACATEIHLHOCTD.

Ilo3HaBaTeibHbIE YHUBEpPCAJbHbIE YUeOHbIEe AeilCTBHUSA
ba3oBble JlorMyecKkue J1eMCTBUS:

BBISIBIISITh M XAPAKTEPU30BATh CYIIECTBEHHBIE MPU3HAKH MAaTEMAaTHYECKHUX
OOBEKTOB, TOHSATUM, OTHOIICHUU MEXIYy MOHATUSIMH, (HOPMYJIUPOBATH OMPEICIICHUS
MOHSATUM, YCTAaHABIMBATH CYIIECTBEHHBIM MpHU3HAK KJIacCU(pUKAIMKU, OCHOBAHUS
J1s1 0000IICHUS B CpaBHEHHUSI, KpUTEPUH TIPOBOJIMMOTO aHAJIN3a,

BOCIIPHUHUMATh, (DOPMYIHUPOBATH M TPEOOPA30OBLIBATE CY)KJICHUS: YTBEPIUTEIHHBIC
U OTpUIATEIbHbIE, AUHUYHBIE, YACTHBIE U OOIIUE, YCIIOBHBIC,

BBISBJISATH MATEMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W MPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOMIONECHUSX W YTBEPKACHHSIX, MpeIyiaraTb KPUTECPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW U ITPOTUBOPEUHNIL;

JETaTh BHIBOJIBI C HCTIOJIb30BAHUEM 3aKOHOB JIOTUKH, ETYKTUBHBIX U UHIYKTUBHBIX
YMO3AaKJIFOUYEHUH, YMO3AKJIIOUCHUH 10 aHAJIOTUH;

MIPOBOJIUTh CAMOCTOSATENBHO JOKA3aTEJIbCTBA MAaTEMATHYECKUX YTBEPKICHHUMN
(OpsiMble ¥ OT MPOTUBHOTO), BHICTPAaUMBATh apryMEHTAIMI0, NMPUBOIAUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJIEHUS U BHIBOIBI;

BBIOMpATh CIOCO0 perieHus yueOHOU 3aauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
perieHusi, BEIOMpaTh HanboJee MOAXOAAIINN ¢ YIETOM CaMOCTOSTEIFHO BBIICICHHBIX
KPUTEPUEB).
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ba3oBble ucciieoBaTe/ibCKUe AeiCTBUSA:

UCTIONb30BaTh BOMPOCHl KaK HCCIEIOBATEIbCKUN HMHCTPYMEHT TIO3HAHUS,
dbopMyHpoOBaTh BOMPOCH, (PUKCHUPYIOIIHE MPOTUBOPEYHE, TPOOIEMy, YCTaHABINBATh
HCKOMOE U JaHHOE, (HOPMHUPOBATh TUIIOTE3Y, ApTYMEHTHPOBATH CBOIO IMO3UIINI0, MHCHHUE;

MPOBOJIUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIA OJKCIEPUMEHT, WCCIICOBAHUE
M0 YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHUeCKOro OOBeKTa, SIBICHUS, Mpollecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHHUSIMHU, TIPOIECCAMU;

CaMOCTOSTEIbHO (OPMYIHPOBATh OOOOIICHUS ¥ BBIBOJABI IO PE3yJbTaTaMm
MIPOBENEHHOTO HAOJIOJCHUS, UCCICIOBAHUS, OIEHUBATh JIOCTOBEPHOCTH IMOIYYEHHBIX
PE3yNIbTaTOB, BHIBOJAOB U 0000IIEHUIA;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TakKe BBIIBUTATH
MPEANOJIOKEHHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pab6ora ¢ undopmanueii:

BBISIBIIATH Je(DULUTHI HH(OPMAIH, TaHHBIX, HEOOXOAUMBIX ISl OTBETA Ha BOIIPOC
U JJIA peuieHus 3a/1auu;

BBIOMpPATh WMH(OpPMALMIO W3 HCTOYHUKOB DA3IMYHBIX THIIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBATh W HHTEPIPETUPOBATH MH(GOPMALMIO PA3IUYHBIX BUAOB U (hopm
IIPE/ICTABIICHHUS;

CTPYKTYpUpOBaTh HWH(GOPMALIMIO, MPEICTaBIATh €€ B pa3iuuHbIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATh HAJIEKHOCTh MH(OPMAIMU MO CaMOCTOATENIBHO C(HOPMYIMPOBAHHBIM
KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHUBEpPCAJIbHbIE yUeOHbIe JeiiCTBUSA:

BOCIIPUHUMATh U (POPMYJIUPOBATh CYXKJIEHUS B COOTBETCTBHUM C YCIOBUSIMHU
U LEISIMU OOILIEHHUS, ICHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
NIMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy pELIEHUs 3a]a4l, KOMMEHTHUPOBATh
MOJIyYeHHBIN PE3YJIbTAT;

B Xo0jA€ OOCYXIEHHMs 3aJaBaTb BONPOCHl IO CYHIECTBY OOCYKIAEMOW TEMBI,
npo0JieMbl, pelaeMoi 3a/auM, BbICKA3bIBaTh MJIEW, HALIEJICHHbIE HA MOMCK pPELICHMUS,
COMOCTAaBIISATh CBOM CYXIEHUS C CYXICHUSMU JPYTHMX YYaCTHHUKOB JIMajora,
OoOHapy>KMBaTh pa3InuUe U CXOJCTBO MO3ULIUNA, B KOPPEKTHOU hopme dhopMynrpoBaTh
pa3HOIIIACHsl, CBOU BO3PAKEHNUS;

MIPEACTABIIATh PE3YyJbTAaThl PELICHU 33a7aud, SKCIEPUMEHTA, HCCIEIOBaHUS,
IPOEKTa, CaMOCTOSITEIbHO BbIOMpaTh (opMaT BBICTYIUIEHUS C Y4€TOM 3ajay
NpEe3eHTALUU U OCOOCHHOCTEH ayAUTOPUH.

PerynsitTuBHble YHUBeEpPCAJIbHbIE Y4eOHbIe HeMCTBUS
Camoopranusanus:

COCTaBJISITh IJIAH, aJITOPUTM PEIICHUS 3a]1a49H, BRIOMPATH CIIOCO0 PEIICHUs C yIETOM
UMEIOIIUXCS PECypCcoB U  COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUpPOBaTh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN C y4ETOM HOBOW MH(POPMAIIUH.
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CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM TMO3HABATEIBHON pEePIECKCUM KaK OCO3HAHHUS COBEPIIAEMBIX
JNEUCTBUA M MBICIHUTENIBHBIX TMPOIIECCOB, HMX PE3yJbTAaTOB, BIAJETh CIOCOOaMU
CaMONPOBEPKH, CaMOKOHTPOJI IpoIecca M pe3yJibTaTa PEIICHUs MaTeMaTUYeCKON
3aJ1auu;

NPEeIBUAECTh TPYAHOCTH, KOTOpPbIE€ MOTYT BO3HHMKHYTH IPU pEUICHUHU 3aayd,
BHOCUTb KOPPEKTHBBI B JCSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HaWJIEHHBIX OIIUOOK, BBISIBIIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pE3yJibTaTa IEJIU M YCIOBUSIM, OOBSICHATH MPUUMHBI
JOCTHKEHUS WA HEJOCTUKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOUTh OIIUOKY, 1aBaTh
OILICHKY TPHUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eITeJILHOCTD:

MMOHUMATh M UCIIOIh30BaTh MPEUMYIIECTBA KOMAaHTHOW W MHIANBUYJIbHON paOOTHI
IpU pelicHHH Y4YeOHBIX 3a7ad, NPUHUMATHh IIeIb COBMECTHOW JIEATEIHHOCTH,
IUIAHUPOBATh OPTAaHM3AIMI0 COBMECTHOM palOThI, pacupeneisaTh BUILI padoT,
JIOTOBapUBaThCsI, OOCYXJAaTh TPOIECC W pe3yiabTaT paboThl, 00001aTh MHEHUS
HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TpyNmoBbIX ¢Gopmax paboTel (0OCykIeHus, OOMEH MHEHHUI,
«MO3TOBBIC IITYPMbD» U MHBIC), BBITOIHATH CBOIO YaCTh Pa0OTHI M KOOPIMHUPOBATH CBOU
JEUCTBUS C APYTHMH WICHAMH KOMaH/IbI, OIICHUBATh KAa4eCTBO CBOETO BKJIaJa B OOIIUI
MPOAYKT O KPUTEPHSIM, CHOPMYITHPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

IIpeaMeTHbie pe3yabTaTbl OCBOCHHUS (enepanbHOM paboueid  IPOrpaMmbl

M0 MaTeMaTUKe MPEJICTABJICHBI MO rojaM OOy4YeHHUs B paMKaX OTHAEJIBbHBIX Y4EOHBIX
KYpPCOB B COOTBETCTBYIOLIMX Pa3jesiax HACTOSAIIEH IPOrPaMMBl.
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OEJAEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOT' O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A»

MHNOACHUTEJBHASA 3AIIMCKA

VYyeOnblll kypc «Anredpa U Havajga MaTEMATUYECKOTO aHAIN3a» SIBISIETCS OJTHUM
U3 HamOoJee 3HAUYMMBIX B IMPOrpaMMe CpelHEero oOImero oOpa3oBaHMs, MOCKOIBKY,
C OJHOM CTOPOHBI, OH O0€CIEeUMBACT MHCTPYMEHTAIbHYIO 0a3y Ui U3y4eHHUs BCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYrod CTOpPOHBI, (OPMHUPYET JIOTHUYECKOE U
aOCTpaKTHOE MBILUIEHUE OOydYarouuxcsi Ha YpOBHE, HEOOXOIWMOM JJisi OCBOEHUS
UHPOPMATUKH, OOLIECTBO3HAHMS, HCTOPUM, CIOBECHOCTH U JAPYTUX JAUCLMILINH.
B pamMkax paHHOro y4eOHOro Kypca OOydaroliuecs OBJIAJCBAaIOT YHUBEPCATbHBIM
A3BIKOM  COBPEMEHHOM HayKu, Kotopas (OpMYJIUpYeT CBOM  JOCTHUXKEHUS
B MaTeMaTU4YeCKOil jopme.

VY4eOHblil Kypc ajireOpbl ¥ Hayajd MaTeMaTUYECKOr0 aHaJIN3a 3aKiIaJblBAET OCHOBY
JUI YCHEIIHOTO OBJAJCHHUS 3aKOHAMH (PU3UKH, XUMHH, OHOJIOTUH, IOHHUMaHUS
OCHOBHBIX TEHICHUUN pa3BUTHS SKOHOMUKH W OOIIECTBEHHOW >KU3HU, IO3BOJISET
OPUEHTHPOBATHCSI B COBPEMEHHBIX IU(PPOBBIX W KOMIBIOTEPHBIX TEXHOJIOTHSAX,
YBEPEHHO HCIONb30BaTh WX JJs JajbHelmiero oOpa3oBaHUsT W B IOBCEAHEBHOM
*u3HM. B TO ke  Bpems  oOBlaJeHuWE  aOCTPAaKTHBIMHM U JIOTUYECKHU
CTPOTMMHU KOHCTPYKUHUSMHU airedpbl U MaTEMaTHUECKOrO aHalli3a pa3BUBAEcT yMEHHE
HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTHMHHOCTb, JIOKA3bIBaTh YTBEPKICHUS
C TOMOIIBIO HHAYKIMU M pacCykAaTh IAEAYKTHUBHO, HCIOJb30BaTh OOOOIIEHHE U
KOHKpETH3alilo, a0CTparupoBaHue W  aHajoruto, (opMHupyeT  KpeaTHuBHOE
U KPUTHYECKOE MBIIIICHHUE.

B xone nzydyenus yueOHoro kypca «Anredpa v Hayajla MaTeMAaTHYECKOTO aHaTN3ay
oOyyarouecs Noay4yaroT HOBBIH ONBIT pelIeHUs PUKIIAAHBIX 33]1a4, CAMOCTOSTEILHOTO
NOCTPOEHUSI MAaTeMAaTHMYECKUX MOJIEJIEl pealibHbIX CHUTYyalllil, HWHTEprIpeTanun
MOJTyYEHHBIX PEIICHUI, 3HAKOMSATCS C IPUMEpPAMU MaTeMAaTUYECKUX 3aKOHOMEPHOCTEH
B MIPUPOJIC, HAYKE U UCKYCCTBE, C BHIJAIONIUMUCSI MAaTEMAaTHUECKUMHU OTKPBITHUSIMHU U UX
aBTOPAMH.

VY4eOHbIi Kypc 00J1a1aeT 3HAaUUTEIbHBIM BOCITUTATEIbHBIM TOTEHIIUAIOM, KOTOPBIN
peanu3zyercsi Kak uepe3 YydeOHbId MaTepuan, CrocoOCTBYOUUNA (HOPMUPOBAHUIO
HAYYHOT'O MUPOBO33PEHUS, TaK U uepe3 crieupuKy yueOHOH! 1eATeIbHOCTH, TpeOyoIen
POJOJDKATEIFHON KOHUEHTPALMK BHUMAHUS, CAMOCTOSITEIBHOCTHU, AKKYpPaTHOCTU W
OTBETCTBEHHOCTH 3a MOJyUYEHHbIN Pe3yJIbTar.

B ocHoBe Meroauku oOyudeHust anreOpe M HadajaM MaTeMaTHYEeCKOTO aHalu3a
JICKUT ACSITENbHOCTHBIN MPUHIUI 00y4YeHUSI.

B crtpyktype yueOHOro Kypca «Anredpa M Hayaia MaTEMaTHYECKOTO aHAU3a»
BBIJICJICHBI CJIEIYIOLIUE COACPKATEIbHO-METOANYECKUE TUHUU: «H1CIa U BEIYUCTIECHUSY,
«DyHkuu 1 rpadukmy, «YpaBHEHUS M HepaBeHCTBa», «Hawama matemarnueckoro
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aHanuza», «MHOXecTBa W Joruka». Bce OCHOBHBIE coAepkKaTelbHO-METOAUYECKUE
JVHUM U3Y4YaloTCs Ha MPOTSHKEHUM JBYX JIET OOY4YEHHs] Ha YPOBHE CPEIHETO OOIIEro
o0Opa30BaHMsl, €CTECTBEHHO JOIOJIHAA APYT Apyra U MOCTENEHHO HACHIINAACh HOBBIMU
TeMaMUu U pasnenamu. J[aHHbBIN yueOHBIA Kypc SIBISIETCS MHTETPATUBHBIM, MOCKOJIBKY
o0BbeUHAET B ce0e CoJlepKaHNEe HECKOJIBKMX MAaTEMaTUYECKUX JUCLUIUIMH, TAaKUX KaK
anreOpa, TPUTOHOMETPHS, MATEMaTHUECKUN aHAJIN3, TEOPUSI MHOXKECTB, MaTeMaTUYECKast
noruka u apyrue. [lo mepe Toro kak oOyyarolmuecs: OBJaeBalOT BCE 0oJiee MUPOKUM
MaTEeMaTUYECKUM  anmnapaToM, Yy HHUX  I[OCJIE€NOBaTeNbHO  (opMHUpYeTCs U
COBEPIICHCTBYETCSI YMEHUE CTPOUTHh MATEeMAaTHUYECKYI0 MOJENb PEalbHOM CUTYyallHH,
OPUMEHATh 3HAHUS, IOJYYECHHbIE IPU H3YYEHHM Y4eOHOro Kypca, I pelIeHUs
CaAMOCTOSITENIbHO  C(OPMYJIUPOBAHHOM  MaTeMaTHMYeCKOW  3ajaud, a  3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

CopepxarenpHo-MeTOIMYeCKass JUHUS «Yucna W BBIUMCICHUS 3aBEpIIAET
dbopMUpOBaHNE HABHIKOB HCIIOIB30BAHUS JEUCTBUTEIBHBIX YHCEN, KOTOpPOE OBLIO
HA4yaTO Ha ypOBHE OCHOBHOIO o0OIero ooOpaszoBanus. Ha ypoBHe cpenHero oOmiero
oOpa3oBaHMsi 0co00e BHUMaHHUE yAensercs (POPMHPOBAHUIO HABBIKOB pPallMOHAIBHBIX
BBIUMCJICHHUM, BKIIOYAIONINX B ce0s MCIOJIh30BAHUE PA3IUYHBIX (OPM 3aMMCH YHUCIA,
YMEHHME JeNlaTh TNPUKUIKY, BBIIOJHATh NPUOJMKEHHBIE BBIYMCICHUS, OLICHUBATD
YHUCIIOBBIC BBIPAKEHUS, paboTaTh C MaTeMAaTHYECKUMH KOHCTaHTaMU. 3HAKOMBIE
O0y4arolMMCsl MHOXECTBA HATYypaJbHBIX, LIEJBIX, PAIMOHATIBHBIX U JEHCTBUTEIBHBIX
YKCes TOMOJIHIIOTCS MHOKECTBOM KOMILUIEKCHBIX 4nced. B KakaoM U3 3THX MHOXKECTB
paccMaTpUBaIOTCSl CBOMCTBEHHbIE eMy crenuduyeckue 3agaud M OIepaiyu: JejeHHe
HAleJIo, ONEpPUpPOBAHHE OCTAaTKaMU HA MHOXECTBE II€JIbIX YHCEJ, 0cOOble CBOMCTBA
palMoOHANBHBIX W HMPPANUOHAIBHBIX YHCE, apu(MeTHYecKue Omepaluu, a TaKxKe
U3BIICYCHUE KOPHS HATypajdbHOW CTEMEHH HAa MHOXECTBE KOMIUIEKCHBIX YHCET.
bnarogapss mocieoBaTeIbHOMY PACIIMPEHHUIO Kpyra MCIONb3yEeMbIX YHUCET U
3HaKOMCTBY C BO3MOXHOCTSIMH WX TPUMEHEHHs IJii PEHICHHs] Pa3IUYHBIX 3a/1ad
dbopMupyeTcsi peaCTaBICHHE O €IWHCTBE MaTeMaTHKHM Kak HaykKd U e poiu
B IIOCTPOCHUHM MOJIEJIel peaJbHOr0 MHpa, MIUPOKO HCIONb3YIOTCS 00001IeHne u
KOHKpETH3AIHS.

JIunust «YpaBHEHUS M HEPABEHCTBAY PEATU3YETCs HA MPOTSHKEHUU BCErO 00YUeHHUS
Ha ypOBHE cpe/iHero oOIiero oopa3oBaHusl, MOCKOJIBKY B KaXKAoM paszaene [Iporpammer
IpeIyCMOTPEHO pEIIeHHEe COOTBETCTBYIOIIMX 3anad. B pesynpraTe oOydarommecs
OBJIQZICBAIOT PA3NUYHBIMA METOJAMU PEIICHUs palMOHAIbHBIX, HPPALUOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTAPUPMUIECKUX U TPUTOHOMETPUUECKUX YPaBHEHUH, HEPABEHCTB U
CHUCTEM, a TaKkKe 3ajay, cojaepKalux mnapameTpbl. [lolydyeHHble yMEHHS IIHPOKO
UCIOJIb3YIOTCS IPU UCCIEAOBAHUN (PYHKIUI C IOMOIIbIO MPOU3BOJHOM, IIPU PELLICHUU
NPUKIATHBIX 337a4 U 3a7ad Ha HAXOXKJIEHHE HAWOOJBIINX UM HAMMEHBIIUX 3HAUCHUIN
¢bynkiun. JlaHHas cojeprkaTelibHas JIMHUS BKJIIOYAEeT B ce0sl Takke (QopMHUpOBaHUE
YMEHMHM BBINONHATH pacdy€Tel 10 QopmyiaMm, NOpeoOpa3oBaHUs palMOHAIbHbIX,
UPPALMOHATIBHBIX M TPUTOHOMETPHUUECKHX BBIPAKECHHM, a TAKXKe BBIPAXKCHHIH,
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CoJepKaluX cTerneHu u Jjorapudmbel. brnarogaps wu3yueHuio anreOpandeckoro
MaTepuanga MPOUCXOAUT JajlbHEWIEe PAa3BUTHE AITOPUTMHUUYECKOIO U aOCTPAKTHOIO
MBILLUIEHUS1 00yYaromuxcs, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PACCYKIEHUMN, paOOThI
C CHMBOJIBHBIMU (pOpMaMHU, MPEACTABICHUS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B BUJIE
paBEeHCTB M HepaBeHCTB. Aurebpa npemiaraeT 3(QQEKTUBHbIE HMHCTPYMEHTHI
JUISl PELLICHUS MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a/1a4, HAIISIHO JEMOHCTPUPYET
CBOM BO3MOXHOCTH KakK A3bIKa HAyKH.

CopepxarenpHo-MeTOAMYeCKass JUHUSA  «DyHKIMM U TpaduKU»  TECHO
NEPEIUIETAECTC C APYTMMH JIMHUAMH YY4EOHOrO Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE
3a1a€T  TOCJIEAOBATENBHOCTh  M3Y4YeHUs  Marepuana. M3ydeHue  CTEIEHHOW,
MOKa3aTeJIbHOM, JIOrapu(MUUYECKOl U TPUTOHOMETPUUYECKUX (YHKLUUM, UX CBOMCTB U
rpauKoB, HCMNOIb30BaHUE (YHKUMN [ pelieHHus 3aJad U3 JApYrux y4ueOHBIX
IPEAMETOB U PEAIbHOM JKU3HU TECHO CBS3aHO KAK C MAaTEMAaTUYECKUM aHAJIU30M, TaK U
C pEIICHHEM YpaBHEHH M HepaBeHCTB. [Ipu 3TOoM Oosbllioe BHUMAaHHUE YJENsSETCS
(GOpMUPOBAHNIO YMEHHS BBIpaXaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY pazIuYHbIMU
BEJIMUMHAMU, WCCIEAO0BATh IMOJy4YeHHbIE (YHKUHUU, CTPOUTh UX rpaduku. Matepuan
3TOW COAEPIKATEIBHON JINHUY HALIEJICH HA PA3BUTHE YMEHU U HAaBBIKOB, ITO3BOJIIOIINX
BBIpaXaTh 3aBUCUMOCTU MEXJYy BEIMYMHAMU B Pa3IM4YHON (opMe: aHAIUTUYECKOH,
rpaduueckoii u cinoBecHol. Ero n3yuenue cnocoOCTBYeT pa3BUTHIO AITOPUTMUYECKOTO
MBILUIEHUSI, CIIOCOOHOCTH K OOOOIIEHUI0O U  KOHKpPETH3aluH, HCIOJIb30BAaHUIO
aHAJIOTHM.

ConepxarenvHass JuHuA «Hawana maTeMaTWyeckoro aHaiusa» IO3BOJIAET
CYLIECTBEHHO PpACIUPUTh KPYTI KaK MaTeMaTHYeCKUX, TaK W MPUKIAIHBIX 3a]ad,
JOCTYMHBIX O0YYaIOLUIUMCS, TaK KaK y HUX MOSBISETCS BO3MOKHOCTb CTPOUTH IpauKu
CJIOKHBIX (DYHKIMH, ONPEAeNATh UX HAUOOJIbIINE U HAUMEHbIINE 3HAUE€HHU S, BBIYUCIIATh
wiomwaan Guryp u oObEMBI Tell, HAXOAUTh CKOPOCTU M YCKOPEHUs mpoueccoB. [lanHas
CoJiep KaTeIbHAsI JIMHUSI OTKPBIBAET HOBBIE BOBMOYKHOCTH NIOCTPOEHUSI MaTEMATHYECKHUX
MoOJeNIeld peanbHBIX CHUTYyallUui, T[O3BOJIIET HAaXOJWUTh HAWIy4llee pEIIeHHe
B NPUKJIAJAHBIX, B TOM 4YHUCJIE COLUAIbHO-PKOHOMUYECKUX, 3ajadyax. 3HAKOMCTBO
C OCHOBaMHM MAaTE€MaTHYEeCKOr0 aHaju3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
(GOpMaJIbHO-JIOTUYECKOTO M KPEATUBHOIO MBIIUICHHS, (POPMUPOBAHUIO YMEHHUU
pacno3HaBaTh MPOSBICHUSA 3aKOHOB MAaTEMAaTHUKW B HayKe, TEXHUKE W HCKYCCTBE.
OOyuaromuecs y3HalOT O BBIJAIOLIMXCA PE3yJIbTaTaX, MOJYYEHHBIX B XOJI€ PAa3BUTHUS
MaTE€MaTHUKHU KaK HayKH, 1 00 UX aBTOpax.

CopepxarenpHO-MeTOINYECKasl TUHUA «MHOXECTBA U JIOTUKa» BKJIIOYAeT B ceOs
AJIIEMEHTBI TEOPUU MHOXKECTB M MaTeMaTHYECKOUN JIOTUKHU. TeopeTHKO-MHOKECTBEHHbIE
NPEACTABICHNUS] MPOHU3BIBAIOT BECh KypC IIKOJbHOM MaTEMaTUKH M MPEJIararT
HaubOosiee yHHMBEpPCAIbHBIA S3bIK, OOBEAMHSAIOMIMN BCE pa3lieibl MaTeMaTHKH U €€
IIPWIOKECHHI, OHU CBA3BIBAIOT PA3HbIE MATEMATUYECKUE TUCLUIIIMHBI U UX IPUIIOKEHUS
B eauHoe ueinoe. [loaromy BakHO daTh BO3MOXKHOCTH OOydaromeMycsh MOHUMAaTh
TEOPETUKO-MHOXECTBEHHBIN SI3bIK COBPEMEHHOM MAaTEMaTUKH M MCIOJb30BaTh €0
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JUTSI BRIPQXKEHUSI CBOMX MBICIEH. J[pyruM BaskKHBIM MPU3HAKOM MATEMATHKH KaK HayKd
ClelyeT TpPHU3HATh CBOWCTBEHHYIO €M CTpPOrocTh OOOCHOBAaHUW U CIlIEJOBaHUE
ONpeeEHHBIM TpaBUjIaM TOCTPOCHUS J0Ka3aTeIbCTB. 3HAKOMCTBO C 3JI€MEHTaMHU
MaTEMaTUYeCKOW JIOTUKA  CIOCOOCTBYET Pa3BUTHIO  JIOTUYECKOTO  MBIIIICHUS
OoOy4Yaronnxcs, MO3BOJIIET UM CTPOUTH CBOM PACCYXIACHHUS Ha OCHOBE JIOTMYECKUX
npaBuiI, GOPMUPYET HABBIKM KPUTHIECKOTO MBIIIICHUS.

B yue6HOM Kypce «Alrebpa v Havyajna MaTeMaTH4YeCKOro aHaIN3ay» MPUCYTCTBYIOT
OCHOBBl MAaTEMaTHYECKOTO0 MOJICTUPOBAHMs, KOTOPBhIE TPHU3BAHBI CIOCOOCTBOBATH
(GbOpMHPOBAaHUIO HABBIKOB MOCTPOCHHSI MOJENICH peajbHbIX CUTYalluid, UCCIEIOBAHUS
THX MOJENied C TIOMONIBIO ammapaTta aireOpbl W MaTeMaTHYeCKOro aHaln3a,
WHTEPIPETAUA TIOJYICHHBIX PE3yIbTaTOB. Takue 3aJaHus BIUICTCHBI B KaXIbIH
U3 Ppa3eNioB MPOrpaMMbl, MOCKOJBKY BeCh MaTepHall Y4eOHOro Kypca IIUPOKO
UCIIOJIB3YETCSl  JUIl  PEIICHHWS TPUKIATHBIX 3amad. [lpm  pemeHun  peambHBIX
MPaKTUYECKUX 3a7a4 OOyYaroIrecs: pa3BUBAIOT HAOIMIOAATEIIbHOCTh, YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, aOCTparupoBaThCsi, HCMOJb30BAaTh aHAJNOTHIO, 0000IaTh |
KOHKPETH3UPOBATh MpooOsieMy. JlesTenpbHOCTh IO (POPMHUPOBAHUIO HABHIKOB PEIICHUS
NPUKIAJAHBIX 3aJlad OpPraHu3yeTcs B MPOIECCe M3y4YeHHUs BCEX TeM yd4eOHOTo Kypca
«AnreOpa 1 Hauasa MaTEeMaTHUECKOTO aHATTN3a.

Ha u3ydenue yuebHOTo Kypca «AnreOpa W Hayajga MaTeMaTHYECKOTO aHaIU3a»
orBoautcst 272 vaca: B 10 knacce — 136 yacoB (4 daca B Hegento), B 11 kiacce —
136 gacoB (4 yaca B He/IEIIO).

COAEPKAHUE OBYYEHUA
10 KJIACC

Yucsia 1 BbIYUCICHUS

Panmmonansubeie uymcina. OOBIKHOBEHHBIE M JCCATUYHBIC JIPOOH, MPOLICHTHI,
OeckoHeuHble nepuoaudeckue Apoou. [IpumeHenue npoodeit u MpoIEeHTOB JJIs PELICHUS
MPUKJIAIHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIIC 3HAHUN U PEATIbHOM KU3HMU.

JlelictBuTenbHble  yucia.  PanuoHalibHBIE W UPPAUMOHAIBHBIE  YHUCIIA.
Apudmernueckue onepanuu ¢ JeUCTBUTEIBLHBIMU YniciiaMu. Moayib 1eMCTBUTEILHOTO
yucia u ero cpoiictpa. [IpnOmk€HHbIE BBIYMCICHUS, PABUIIa OKPYTJICHUS, IPUKHUIKA U
OLICHKA PE3YJIbTaTa BHIYUCICHUN.

Crenenb ¢ neasIM nokaszareneM. bunom Herotona. Mcnosp3oBanue Moaxoasinen
bopMBI  3amMCU  JEHCTBUTEIBHBIX YMCEN JJI1 PEIICHWS TMPaKTUYECKUX 3ajad |
MIPEICTABJICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOWCTBA.

Crenenp ¢ pauuMoOHaJbHBIM  IIOKa3aTelleM U €€  CBOMCTBA, CTEIEHb
C JEUCTBUTEIIBHBIM MMOKA3aTEIIEM.

Jlorapugpm uymcna. CpoiictBa Jnorapudma. JleciTuuHble U HATypaJbHbIC
Jorapu@mel.
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CHuHyC, KOCHMHYC, TAHI'€HC, KOTAaHI€HC 4YHCJIOBOIO apryMeHTa. ApKCHHYC,
apKKOCUHYC M apKTaHI€HC YMCIIOBOIO apryMEHTA.

YpaBHEHUS U HEPABEHCTBA.

ToxzaecTBa U TOXAECTBEHHbIE IPeOOpa3oBaHus. Y paBHEHHE, KOPEHb YpaBHEHUSI.
PaBHOCUIIBHBIE ypaBHEHHMSI U YypaBHEHUA-ciencTBUS. HepaBeHCTBO, pelleHue
HEPABEHCTBA.

OcCHOBHBIE METOJBI PEHICHUS UEIbIX WU JIPOOHO-PALMOHAIBHBIX YpPaBHEHUU U
HEpPABEHCTB. MHOIOUYIEHBI OT OJHON NEPEMEHHOM. JleeHne MHOTO4JIeHa HA MHOTOYJICH
c octatrkoM. Teopema be3y. Muorowiensl ¢ mensiMu koddpduuuentamu. Teopema
Buera.

[IpeoOpa3oBaHus YMCIOBBIX BHIPAKEHUH, COAEPKAILUX CTENEHH U KOPHHU.

HppaunroHaneHble ypaBHEHHs. OCHOBHBIE METOJBl PELICHUS HPPALMOHAIBHBIX
YPaBHECHUM.

IlokazarenbHble  ypaBHEHHMS. (OCHOBHBIE METOABI PELICHHS IOKAa3aTENbHBIX
YPaBHECHUM.

[IpeoOpa3oBaHue BbIpaKEHUH, COAEPKAIIMX JIOTaAPUPMBI.

Jlorapupmuueckue ypaBHeHUs. OCHOBHBIE METOJbI PEUIEHUS JOrapu(PMUUYECKUX
YPaBHEHUM.

OcHOBHBIE TPUTOHOMETPUUECKHUE bopMyIblL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHNM. PellieHne TpUroHoMEeTpUIECKUX YPAaBHEHHM.

Pemenue cucrem JIMHENHBIX YpaBHEHNUNW. MaTpuia CUCTEMbI JIMHEUHBIX YPABHEHUM.
Onpenenutenb MaTpuIlpl 2X2, €ro reOMETPUYECKUNA CMBICII U CBOMCTBA, BBHIYMCIICHUE
€ro 3HA4YEHUs, IPUMECHEHUE ONPEACINTEN I PEIIEHUs CHCTEMBI JIMHEHHBIX
ypaBHEHHUM. Pellienne npukIIagHbiX 3a/1a4 ¢ MIOMOIIBK CUCTEMbI JIUHEUHBIX YPABHCHUM.
HccenenoBanre NOCTPOEHHONM MOJENH C IIOMOIIBIO MAaTPULL U ONIPEACIIUTENEH.

[TocTpoeHne MaTeMaTHYECKUX MOJEIEH peaJbHOM CUTyallud C [OMOIIBIO
YPaBHEHUM W HEpaBeHCTB. l[IpuMeHeHHe ypaBHEHMI W HEPABEHCTB K PELICHUIO
MaTeMaTHUYECKUX 3a/1a4 U 3a/1a4 U3 pa3In4HbIX 00JacTeil HAyKU U peaibHON )KU3HHU.

DyHKUUN U TpaPuKHU

OyHKIUsA, cnocodbl 3amaHuss  (GyHKUUMU. B3aumHO oOpaTHble  (YHKUHUU.
Kommnosumms pyukmmit. ['paduk dyakimumn. nementapabie mpeodpa3zoBaHus rpadukos
GyHKUIHHA.

OOnacTh ompeAeneHUss W MHOXKECTBO 3HadeHHM QyHkuuu. Hymu QyHkumu.
[IpomexyTku 3HaKomocTossHcTBa. UETHbie W HeuéTtHble GyHKIMU. [lepuonuueckue
dbynkiuu. [IpomexxyTkn MOHOTOHHOCTH (PYHKIIUUA. MaKkCUMyMbl I MUHUMYMBI (DYHKITHH.
Haubonpiiee n HanMeHblIee 3HaYeHNUS (PYHKIIUN HA TIPOMEKYTKE.

Jluneitnasi, KBagpaTu4yHas ¢ JOPOOHO-IMHEWHAs (QYHKIUU. DJIEMEHTapHOE
UCCJIEIOBAHNE U MTOCTPOEHUE UX TPadUKOB.

Crenennas (yHKIUS C HaTypalbHBIM W IENbIM Moka3zarerem. EE cBoiicTBa u
rpaduk. CpoiicTBa U rpaduk KOpHA N-0M CTENeHW Kak (DYHKIMHW OOpaTHOM CTENeHH
C HaTypaJIbHBIM IOKa3aTeJeM.
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[lokazarenpHast U Jnorapugmuueckas (yHKIUU, HUX CBOMCTBAa M TpaduKH.
Hcnonp3oBanue rpa@ukoB pyHKUNN AJIs pELICHUS] YpaBHEHU.

TpuronomeTrpudeckasi OKpyHOCTb, ONPEEICHUE TPUTOHOMETPHUUECKUX (DyHKIINN
YHCJIOBOTO apryMEHTA.

OyHKIMOHANBHBIE 3aBUCUMOCTH B pEalIbHBIX Mpolieccax U siBleHusX. ['paduxu
pEaNIbHBIX 3aBUCUMOCTEMN.

Hayajsa MaTeMaTH4eCKOIro aHAIN3a

[locnenoBarenpHOCTH, CcnOcoObl  3aJaHusd  IocheAoBarenbHOCTEH. Meron
MaTeMaTHYECKOW HMHAYKIMU. MOHOTOHHBIE M OTPAaHHYCHHBIC I10CIEA0BATEIBHOCTH.
HcTopuss BO3HMKHOBEHHS MAaT€MAaTUYECKOTO aHalW3a Kak aHajdu3a OECKOHEYHO
MaJIbIX.

ApudmeTrnueckas U TreoMmeTpuueckas mporpeccud. beckoHeuHo yObIBaromas
reomerpudeckas rmnporpeccusi. Cymma OECKOHEYHO YOBIBAIOIIEH TIeOMETPUUYECKOM
nporpeccuy. JIMHEWHBIM M ASKCHOHEHUHUANBHBIA pocT. Yucno e. Popmyiia CI0KHBIX
IIPOLICHTOB. M cIonap30BaHue NMPOTPECCUM I PELICHUs PEAIbHBIX 3a/1a4 IPUKIAJHOIO
Xapakrepa.

HenpepriBable pyHKIMU U uX cBoicTBa. Touku pa3pbiBa. ACUMOTOTHI TpaduKOB
¢ynkiuil. CBolicTBa (YHKIMII HENpEephIBHBIX Ha OTpe3ke. Meroa HMHTEpBajloB
JUTSl pelieHus1 HepaBeHCTB. [[puMeHeHne cBOMCTB HENPEPhIBHBIX (DYHKIIMM JIJIs1 peleHus
3a1ad.

[lepBass u BTOpass mpou3BoAHble (QyHKUMHU. OnpeneneHue, reoOMETPUYECKU U
(bu3MYeCcKuil CMBICI IPOU3BOIHOM. Y paBHEHUE KacaTeIbHOU K TpaduKy QyHKIIHH.

[IpousBoanbie snemeHTapHbIX (yHKIMA. [Ipon3BogHas CyMMBbI, MpPOU3BEACHHUS,
YACTHOTO U KOMITO3UIIUHU (QYHKIHUH.

MHo:xecTBa U JIOTHKA
MHOXeCTBO, Olepalny HaJ MHOXECTBaMU U MX CBOMCTBa. Jluarpammsel Diiiiepa—
Benna. [IpumeHeHnE TEOPETUKO-MHOKECTBEHHOTO amnmnapara JJisi ONMKUCAHUs PEaIbHBIX
MPOIIECCOB U SIBJICHUH, TIPH PEIICHUH 3a]1a4 U3 IPYTUX yUeOHBIX IPEIMETOB.
Onpenenenue, TeopemMa, CBOMCTBO MAaTeMaTHYECKOrO OOBEKTa, CJICJICTBUE,
JI0Ka3aTeIbCTBO, PABHOCWIBHBIE YPABHEHHS.

11 KIIACC

Yuciaa u BbIYUCICHUS

Harypanbublie u uensie yucina. [[pumeHeHne Npu3HakoB AEIUMOCTH LETbIX YUCEN,
HauOobIMi 001mmit nenurens (nanee — HOJl) u HaumeHsbliiee o01iee kpaTHoe (nanee —
HOK), ocratkoB mo Moaymto, anroputMa EBkauaa Uil pelieHHsl 3a1ad B ILIEJIbIX
yuciax.

KommiekcHbie uncna. AnreOpanueckas U TPUTOHOMETpUUYECKas (OPMBbI 3aMUCH
KOMILJIEKCHOTO 4ucia. ApudmeTHdeckue onepalud ¢ KOMIUIEKCHBIMH YHCIaMHU.
N300paskeHre KOMIUIEKCHBIX YUCENT Ha KOOPAMHATHOU miockocTH. dopmyna Myagpa.
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Kopau Nn-oil cTeneHn mM3 KOMIUIEKCHOTO 4ucia. [I[puMeHeHrne KOMIUIEKCHBIX YHCEI
JUISL perieHus PU3NYECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHNns U HepaBeHCTBA

CucreMa U COBOKYIHOCTh YPaBHEHHM U HEpaBEHCTB. PaBHOCHIIbHBIE CUCTEMBI U
CUCTEMBI-CIIeACTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

Ot60p KOpHEH TPUTOHOMETPUYECKUX YpPaBHEHUI c ITIOMOUIBIO
TPUTOHOMETPUUYECKOM OKPYKHOCTH. PerieHre TpuroHoMeTpuyecKux HEpaBeHCTB.

OCHOBHBIE METO/IbI PELLICHUS TIOKA3ATENbHBIX U JIOTAPU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHHS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIBI PEIICHWS] CUCTEM W COBOKYIHOCTEH palUOHAJIBHBIX,
UPPaLMOHAJIbHBIX, I0KA3aTEJbHBIX U JIOTApU(PMUUECKUX YPaBHEHUIA.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMETPAMH.

[IpuMeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUI0 MaTeMaTHYECKHX
3aJa4 M 3aJa4 U3 pa3jMuHbIX 00JIacTell HAyKu W peaybHOM KU3HU, MHTEPIpETALUs
IIOJIYYEHHBIX PE3YyJIbTaTOB.

DOyHKUMHU U TPAPUKH

I'padpux xommosunuu @yHkuui. ['eomerpuyeckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM MJIOCKOCTH.

Tpuronomerpuyeckue QyHKIINH, UX CBOMCTBA U TPAPUKHU.

['paduueckue MeTobl pelieHrs ypaBHEHUN U HEpaBEHCTB. [ 'paduueckre MeTo bl
peneHns 3a1a4 ¢ napaMeTpaMH.

Hcnonp3oBanne rpadukoB (QyHKUMHA Ui HCCIENOBAaHUS NPOLECCOB U
3aBHCHUMOCTEH, KOTOpbl€ BO3HUKAIOT NpPU PELICHUH 3aJad U3 JAPYTrux Y4eOHBIX
MPEIMETOB U PEATTBHOM KU3HHU.

Hauyaja MmaTeMaTH4eCKOro aHaJIM3a

[IpuMeHeHrne TpPOU3BOJHOM K HCCIENOBAaHWIO (YHKIMI Ha MOHOTOHHOCTh U
skcTpeMymbl. HaxokneHne HauOOJbIIEro M HAaWUMEHbBIIETO 3HAYE€HUN HENpepbIBHOM
(GYHKIIMHM Ha OTpe3Ke.

[IpuMeHneHne MpON3BOIHOM I HAXOKICHHS HAWITYYIIETO PEIICHHS B IPUKIATHBIX
3aJa4ax, Ui OoNpeAeNieHUs] CKOPOCTU M YCKOPEHUs Mpoliecca, 3aJaHHOTr0 popMyIIoi miu
rpaduxom.

[lepBooOpasHasi, OCHOBHOE CBOWCTBO  TepBooOpasHbiX. IlepBooOpasHbie
aneMeHTapHbIX GyHKUUH. [IpaBuna HaxoxaeHUS TepBOOOPa3HBIX.

HNurerpan. ['eomeTpuueckuil CMBICI WHTETpasia. BpruucieHune onpenenéHHoro
uHTerpana no Gopmyne Hetorona—Jleitbnuiia.

[IpumeHeHne uHTErpana AJjid HaXO0XKAEHUs IUlomaaed IocKux Gpuryp u o0bEMoB
r€OMETPUYECKUX TEII.

[Ipumepsr  pemenudt  auddepeHunanbHbIX — ypaBHEHUH. MaremaTuueckoe
MOJIEJTMPOBAHUE PEAbHBIX MPOIECCOB C MOMOIIBIO AU(depeHIINaTbHBIX YPaBHEHHI.
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INPEAMETHBIE PE3YJIBTATBI

K konity o6yuenus B 10 kiacce 00ydaronuics MojJyqduT CICAYIOIMIKNE MPEeIMETHBIC
PE3YNIBTATHI 110 OTJEIBHBIM TeMaM (eAepanbHOi pabodeil mporpaMMbl yueOHOTO Kypca
«Anredpa ¥ Havajga MaTEMaTHYECKOrO aHATIU3a»:

Yuciia v BBIYUCICHUSA:

CBOOOZIHO OIEpUpOBaTh MOHATHSAMH: pAlUOHAJIBHOE YMCIO, OECKOHEYHas
nepuoAnYecKas Jpoob, MPOLEHTHI, HPPALMOHATEHOE YUCIIO, MHOYKECTBA PAIllHOHATBHBIX
U ICCTBUTEIBHBIX YHCEI, MOYJIb IE€UCTBUTEIBHOIO YUCIA,

OPUMEHATh IPOOM U MPOLEHTHI JUIsl PELIECHUS] MPUKIATHBIX 33a4 U3 Pa3JInYHbIX
OTpaciiell 3HAHUW U PEAIbHOU KU3HU;

OPUMEHATh TNPUOIMKEHHBIE BBIYUCICHUS, NpPaBUia OKPYIJICHUS, NPUKUAKY U
OLICHKY PE3YyJIbTaTa BBIYUCICHUN;

CBOOOIHO OIEPUPOBATH MOHATUEM: CTENEHb C LENBIM [T0KA3aTeIEM, UCIIOIb30BaTh
NOXOAIIYI0 (POPMY 3aIIMCH ICUCTBUTEIBHBIX YACEN ISl pEICHUS MPAKTUYECKUX 3a]1a4
Y IIPEJICTABIICHUS 1aHHBIX;

CBOOOZIHO ONEpUpOBaTh MOHATHEM: apUPMETHUECKUA KOPEHb HaTypaJbHOM
CTEIICHU;

CBOOOJHO OIEPUPOBATH MOHATHEM: CTENEHb C PAlMOHAIBHBIM IIOKA3aTeleM;

cBOOO/IHO OIIEPUPOBATh NOHATUSAMU: JIOTaprU(M YKCia, TECATUUHbIE U HATypaJIbHbIE
JaorapupMsl;

CBOOOZIHO ONEpUPOBATh MOHATUSIMHU: CHHYC, KOCHUHYC, TaHI'€HC, KOTaHI€HC
YHUCJIOBOI'O apIyMEHTa;

ONEpUPOBATh IOHATUAMM: APKCUHYC, APKKOCMHYC W apKTAaHI'€HC YHCIOBOIO
aprymMeHTa.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH TOHATUAMH: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIEC YPABHEHUS U YPABHEHHUI-CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh Pa3IMYHbIE METOIbI PEILICHUS PAIMOHAIIBHBIX U IPOOHO-PALIMOHATIBHBIX
YPaBHEHUH, IPUMEHATh METOJI HHTEPBAJIOB JIJI PELICHUS] HEPABEHCTB;

CBOOOZHO OIEpPUpPOBaTh MOHATUSMHU: MHOTOWIEH OT OJHOM TepeMEeHHOH,
MHOTOWIEH C ILEJbIMU KOd(pPUuIimeHTaMu, KOpHU MHOTOWIEHA, MPUMEHATH JIeJICHUE
MHOI'OYJIEHa Ha MHOTOWIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera miisa pemenus
3ajay;

CBOOOJHO OMNEpHUPOBATh MOHATHSIMH: CHCTEMa JIMHEHWHBIX YpaBHEHHM, MaTpula,
ONPENEIUTENb MAaTPULIBI 2 X 2 U €r0 TEOMETPUUYECKUN CMBICH, UCIOJIb30BaTh CBOKMCTBA
omnpenenuTens 2 X 2 Aji BBIYUCICHUS €ro 3HAYCHUS, NPUMEHSITh OMNPECIUTENN
JUISL PELICHUs CUCTEMBbI JIMHEHWHBIX YPAaBHEHHUM, MOJEIMPOBATh pEajbHBIE CUTYaLUU
C IOMOILIBIO CUCTEMBI JIMHEWHBIX YPaBHEHHH, HCCIIENI0BAaTh IIOCTPOEHHBIE MOJEIN
C OMOIIBIO MAaTPUIL U ONIPEAEIIUTENIEN, HHTEPIPETUPOBATH MOJIyYEHHBIN PE3yNIbTaT;

MCIIOJIb30BaTh CBOMCTBA ACHCTBHIA C KOPHSAMU AJI IPEOOpa30BaHuUs BhIPAKECHHUI;
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BBITIOJIHATh TIPEOOPA30BaHUS YHCIIOBBIX BBIPAKEHUN, COACPKAIIUX CTEICHU
C pallMOHAIBHBIM TIOKA3aTENEM;

UCIIOJIb30BaTh CBOMCTBa JIOTapu(PMOB [JIs1 MpeoOpa3oBaHUs JIOTrapUPMUUECKUX
BBIPAKCHUM;

CBOOOJTHO OMNEPUPOBATh TMOHATUSIMHU: HpPpPAIMOHANIbHBIE, I[OKa3aTeJbHbIE W
jgorapuMUYECKUE YpaBHEHMS, HAXOJUTh MX PEUICHUS C TOMOIIbI0 PABHOCHIIBHBIX
MEPEXOJ0B WIIH OCYILECTBIISASI IPOBEPKY KOPHEW;

MPUMEHSATh OCHOBHBIE TPUTOHOMETpHUYECKHE (GopMynbl i mpeoOpa3oBaHUS
TPUTOHOMETPUYECKUX BBIPAKECHHUM;

CBOOOJIHO OMEpPUPOBATh MOHATHUEM: TPUTOHOMETPUUECKOE YpaBHEHHUE, TPUMEHSTh
HEeoOXouMble (OPMYJIBI ISl PEIICHUS OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX
YPaBHEHU;

MOJICITUPOBATh PEAJIbHBIC CUTYallMd Ha SI3bIKE alreOpbl, COCTABIISTH BBIPAKECHUS,
YPaBHEHHUsI, HEPABEHCTBA 110 YCIIOBUIO 33Ja4d, HCCIIEI0BaTh IOCTPOEHHBIE MOJEIU
C MCMOJIb30BAHUEM amnmnapara anreOpsl.

DOyHKUMH U TPaPUKH:

CBOOOJHO OIEpUPOBAaTh MNOHATUSAMU: (PYHKIUS, CIOCOOBI 3aJaHus (PYHKIUH,
B3aMMHO OOpaTHble (DYHKIMH, KOMOO3UIUSA (DYHKIMM, rpaduk (QYHKIUU, BBIIOJIHATH
3JIEMEHTapHbIE peoOpa3zoBaHusl rpauKOB (PYHKIIHIA;

CcBOOOJIHO ONIEpUPOBATh MOHATHIMU: 00JIaCTh ONPENETICHNUS U MHOXKECTBO 3HAYEHUM
byHKIIMN, HYTH QYHKINAN, TPOMEXKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOMHO  OMEpUPOBaTH TMOHATHSAMH: UYETHBIE M  HEUETHBIE  (PyHKIUH,

nepuoandeckre QyHKINU, TPOMEKYTKA MOHOTOHHOCTH (PYHKIIMH, MAKCUMYMBI 1
MUHUMYMbI (DYHKIIUH, HauOoJIbllIee 1 HaMEHbIlIee 3HaUeHNEe (PYHKIIMU Ha IPOMEXKYTKE;

CBOOOJTHO ONEPUPOBATH MOHATUAMU: CTENEHHAS (PYHKIMS C HATYPAJIBHBIM U LETbIM
nokasaresieM, rpauk CTENEeHHON (DYHKIMH C HATypaJlbHbIM M LEIbIM MOKa3aTeleM,
rpa@uk KOpHS N-OM CTENmeHW Kak (PYHKUMU OOpaTHOM CTENEHUW C HATypabHbIM
NIOKa3aTelieM;

OTIEpUPOBATH MOHATUAMU: TUHEHHAS, KBapaTUIHAas U IPOOHO-TMHEWHAs (PYHKIIHH,
BBITNOJIHATH 3JIEMEHTAPHOE HCCIIeI0BaHUE U MTOCTPOCHUE UX I'PaUKOB;

CBOOOJHO OMEpUpOBaTh MOHATUSIMHU: TIOKa3aTelibHas | JorapupmMuyeckas
(GYHKITMHU, UX CBOMCTBA U TpadUKH, UCTIOIL30BaTh UX rpadyKH TSl PEIICHUS YPaBHEHU;

CBOOOZIHO  OMEpUPOBaTh  IMOHATHUSIMU: TPUTOHOMETPUYECKAs  OKPY>KHOCTD,
orpeseNeHNue TPUrOHOMETPUUYECKUX (PYHKINUN YHCIOBOIO apryMEHTa;

UCIO0JIb30BaTh Tpaduku GYHKUMUNA SISl KCCIIEIOBAHUS MTPOLIECCOB U 3aBUCUMOCTEM
IpU pelieHUH 3a7ad U3 APYTrux y4eOHbIX NMPEIMETOB U PEaNbHOM KWU3HM, BBIpaXKaTb
dbopmyramMu 3aBUCUMOCTH MEX]1y BEIMUNHAMU;

Hayana MaTeMaTH4eCKOro aHa/Iu3a:

CBOOOJIHO OMEpUPOBaTh MOHATHSAMH: apumeTnyeckas U TeoMeTpUYecKas
nporpeccusi, OECKOHEUHO YOBIBalOIIas T€OMETpUYECKas IPOrpeccus, JUHEHHBIH WU
HKCIIOHEHLIUATIBHBIA POCT, (OpMyNa CIOXKHBIX MPOLIEHTOB, HMETh MPECTaBICHHE
O KOHCTAaHTE;
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WCIIONIb30BaTh IMPOTPECCMU Ui PEIICHUs pEalbHbIX 3a/Jad  MPUKIATHOTO
XapakrTepa;

CBOOOJHO OIEPUPOBATh MOHATHSMHU: IOCIEI0BATEIBHOCTb, CIIOCOOBI 33JaHUs
MOCIIeI0BATEIbHOCTE, MOHOTOHHBIC U OTPAHUYCHHBIE TIOCIIEI0BATEIbHOCTH, TOHUMATD
OCHOBBI 3apO>KJICHUSI MAaTEMaTUYECKOT0 aHAJIN3a KaK aHaIn3a OECKOHEYHO MAJIbIX;

CBOOOZIHO ONEpUPOBATh MOHITUSIMM: HENpPEpBhIBHbIC (YHKIMHM, TOYKU pa3pbiBa
rpaduka QyHKIMHA, aCUMOTOTHI rpaduka QyHKIINH;

CBOOOZHO OIEpUpOBaTh MOHATHEM: (QYHKIUS, HENpEepbIBHAS HA OTpPE3Ke,
IPUMEHATH CBOMCTBA HEMIPEPHIBHBIX (DYHKIIU JIJIs peLIeHUs 3a/1a4;

cBOOOJHO ONEpUPOBATHh MOHATUSMU: TEpBas M BTOpask MPOU3BOJHBIC (YHKIUH,
KacaresibHas K rpaduKy QyHKINH;

BBIUUCIISTh IPOU3BOAHBIE CYMMBI, ITPOU3BEIECHNUS, YACTHOIO U KOMIIO3ULIUU JBYX
(GyHKIMI, 3HaTh IPOU3BOIHBIE 2JIEMEHTAPHBIX (PYHKIIMIA;

UCIOJIb30BaTh T€OMETPUUYECKUN U (PU3UUECKUN CMBICI IPOU3BOJHON JIsl pELICHMUSI
3ajad.

MHo:xecTBa M JIOTHKA:

CBOOOJ/JHO OIEpUPOBATh MOHATHUSIMH: MHOXKECTBO, ONEpPAIMH HaJl MHOXKECTBAMU,

KCMOJIb30BaTh T€OPETHUKO-MHOKECTBEHHBIN anmapar JJisi OMUCAHUS PEaJbHBIX
MIPOIICCCOB M SABJICHUM, TIPH PEIICHUH 33/1a4 U3 JPYTUX yIeOHBIX MPEIMETOB;

CBOOOJHO OIEpUPOBATH TMOHITUSMH: ONPEACIICHUE, TeopeMa, YypaBHEHUE-
CJICJICTBHE, CBOMCTBO MAaTeMaTHYECKOro OOBEKTa, 0Ka3aTeIbCTBO, PaBHOCHIIbHBIC
YPaBHECHUS U HEPABEHCTBA.

K koHity oOyuenus B 11 kiacce oOy4aroniuiicss MOJIy4YHT CIAETYIONINE MPEIMETHBIE
pE3yNbTATHI IO OTJIETBHBIM TeMaM (efiepalibHON pabouel MporpaMMbl y4eOHOTO Kypca
«Anre0pa 1 Hauaraa MaTEeMaTHYECKOTO aHAJIN3a»:

YucJia v BbIYUCTIECHHUA:

CBOOOJHO OIEpUPOBATh MOHSITUSMU: HATYypallbHOE U II€JI0€ YHUCI0, MHOXKECTBa
HaTypaJIbHBIX U IEJBIX YUCEN, UCIIOIb30BaTh MPU3HAKU IEIMMOCTH 1enbix ynucen, HOJJ
1 HOK HaTypanbHBIX 4Mcen AJis peIIeHUs 3a/1a4, MPUMEHSTh anroput™ EBkinaa;

CBOOOJTHO OTIEPUPOBATH MOHITHEM OCTaTKa MO MOAYJIIO, 3aITUChIBATh HATypaIbHbIC
YHCJIa B PA3JIMYHBIX NO3UIIUOHHBIX CHCTEMAaX CUHUCIICHUS;

CBOOOJHO ONEPUPOBATh TOHATHUSAMH: KOMIIEKCHOE YHCIO M MHOXECTBO
KOMIUIEKCHBIX 4HCeJ, MPEACTaBIsATh KOMIUIEKCHbIE 4YHCIa B alre0Opandeckol Hu
TPUTOHOMETPHUUECKON ¢dopMe, BBITOJHATH apUPMETHUYECKUE OIepalud ¢ HUMH H
n300pakaTh Ha KOOPJUHATHOM TIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJHO OMEpUpOBaTh MOHATUSMU: UPpPALUOHAIbHBIC, [OKa3aTeJIbHbIE WU
JorapuMUYECKre HEPABEHCTBA, HAXOIUTh WX PEIICHUS C MOMOIIBI0 PAaBHOCHIHHBIX
IIEPEXO0/IOB;

OCYUIECTBJISATH OTOOP KOPHEH MpHU PEIIEHUH TPUTOHOMETPUUECKOTO YPaBHEHUS;
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CBOOOIHO ONEPUPOBATH MOHATHEM TPUTOHOMETPUIECKOE HEPABEHCTBO, PUMEHSTh
HEoOXOoauMble (QOPMYJIBI JUJISI PEIICHUS OCHOBHBIX THIIOB TPUTOHOMETPUUYECKHUX
HEPABEHCTB;

CBOOOZIHO OMEpUPOBATH MOHATHSIMH: CHUCTEMAa M COBOKYIHOCTh ypaBHEHUN U
HEPABEHCTB, PAaBHOCWIBHBIE CHUCTEMBI W CHCTEMBI-CIEACTBUS, HAXOAUTH PELICHUS
CUCTEMBl M COBOKYITHOCTEH pPalMOHAJIBHBIX, HPPALMOHAIBHBIX, I10KA3aTEIbHBIX U
Jorapu(pMHUECKUX YpaBHEHUN U HEPABEHCTB;

peliaTh panuoHalbHbIe, UPPALMOHANbHBIE, TTOKa3aTeNbHbIE, JorapuMuueckue u
TPUTOHOMETPUUYECKUE YPAaBHEHHUSI 1 HEPABEHCTBA, COJIEpIKAIIME MOLYJIN U IIapaMeTphl;

MPUMEHSTH I'paPUUEeCKUue METOBI ISl pELIEHUS] YPABHEHUI U HEPABEHCTB, a TAKKE
3aJ1a4 C mapaMeTpaMu;

MOJEJIUPOBATh pEajbHbIE CUTYALIMH Ha SI3bIKE alreOpbl, COCTABIATh BBIPAKEHUS,
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3a7a4M, UCCIEA0BATh IOCTPOCHHBIE
MOJIEJIA C UCIOJIb30BAaHUEM ammnapara ajireOpbl, HHTEPIPETHPOBATH IMOJYyUYECHHBIN
pe3ynbTar.

DOyHKUMHU U TPAPUKHU:

CTPOUTh TpadUKUd KOMMIO3UIUU (PYHKUMHA C TOMOIIBI  3JIEMEHTapHOIro
UCCJIEJOBaHMSI U CBOMCTB KOMIIO3ULIUU ABYX (PYHKIIHIA;

CTPOUTH IeOMETpHuecKkne oOpa3bl ypaBHEHHUH M HEPaBEHCTB Ha KOOPAMHATHOM
IJIOCKOCTH;

CBOOOZHO ONEpUPOBATH MOHATUSAMU: TPaQUKU TPUTOHOMETPUUECKUX (DYHKLUH;

MPUMEHATH (QYHKLUMHU ISl MOACIMPOBAHUS U UCCIIEOBAHUS PEAJIbHBIX TPOLIECCOB.

Hauaja MmaTeMaTH4ecKOro aHAJIN3a:

UCIIOJIb30BaTh MPOU3BOJHYIO JIJISl MCCIENOBaHUS (PYHKIIMM HAa MOHOTOHHOCThH U
IKCTPEMYMBI;

HaxoOJUTh HAWOOJbIIEC W HAWMMEHBINEE 3HAYCHHWS (YHKIMH HENPEPHIBHON
Ha OTPE3KE;

WCIIOJIh30BaTh  MPOW3BOJHYIO  JUISI  HAXOXKACHUS  HAWIYYIIETO  PEIICHUS
B MPUKJIAHBIX, B TOM YHCJIE COIMATBHO-DKOHOMUYECKUX, 3a/a4ax, ISl OTpeIeICHUs
CKOPOCTHU M YCKOPEHHUSI MPOIIECcca, 3aJaHHOTO (GOpMYIION WU TpaduKom;

CBOOOJTHO OMEPHPOBATH MOHATHUSMU: TEPBOOOpa3Has, OMPENCIEHHBIA WHTETpal,
HAXOJUTh MEPBOOOPA3HBIEC ATIEMEHTAPHBIX (YHKIIUN U BBIUYUCISATH HHTETpal 1o hopmyrie
Hrrorona—JleiiObuuiia;

HAXOJUTh TUTOIIAIH INIOCKUX PUTYP U 00BbEMBI TEIT C IIOMOIIBIO HHTETPaJIa;

MMETh TPEJCTABICHUE O MaTEeMaTUYeCKOM MOJCIUPOBAHUM Ha TPHUMEpE
coctaBiieHus U PepeHINATbHBIX YPABHCHHUI;

pemarh TpPUKIATHBIE 3a7add, B TOM YHCJE COIMAIbHO-d)KOHOMHUYECKOTO H
(bu3HYeCcKOro Xapakrepa, CpeCTBaMU MaTeMAaTHUECKOTO aHAJTN3A.
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10 KJIACC
Haspanue KomnuectBo OCHOBHBIE BU/IBI IEATEIIBHOCTH
OcHOBHOE coepKaHuE
pazzeina (TeMbl) 4acoB 00yYaroIIMXCs
MHOX€eCTBO 24 MHoO»xecTBO, onepanuu Hcnonp30BaTh TEOPETUKO-
JNEHCTBUTEIIBHBIX YHCEN. HaJl MHOXXECTBaMH U UX CBOMCTRBA. MHOECTBEHHBII anmnapar
MHOTrO4JIEHHI. Juarpammel Diiniepa — Benna. JUTA OTIMCAHUA X014 PELICHUS

PanuonanbHbie ypaBHEHUS
Y HEPaBEHCTBA.

CucTteMbl JIMHENHBIX
YpaBHEHUI

[IprMeHeHne TEOPETUKO-
MHO>KECTBEHHOTO arnapara

IUISL PELICHUS 3a7a4.

Panmonanpnbie uncina. OOBIKHOBEHHEIE
U JICCATUYHBIE APOOH, TIPOLICHTHI,
OECKOHEUHbIE IEPUOIUUECKUE APOOH.
[Ipumenenue qpodeit 1 MpOIEHTOB
JUISL pEUICHUS TIPUKIAIHbIX 3a]1a4.
JlericTBUTENBHBIC YUCIIA.
ParmonanpHbie ¥ MppallMOHAJIbHbBIC
gucaa. ApupMeTHIESCKHE ONepariuu

C IEHCTBUTEIILHBIMHA YU CJIAMH.
Moynp AEWCTBUATENBHOTO YUCIIA U €70
cBoiicta. [Ipubnmkénnbie
BBIYUCJICHUS, IPABUJIA OKPYTJICHUS,
NPUKHUJIKA U OIIEHKA pe3yJibTaTa
BBIUMCJICHUH.

MaTeMaTUYECKHX 3a7a4, a TAKKeE
peabHbBIX MPOLIECCOB U SIBJIICHUI.
OnepupoBaTh NOHATUSIMH:
palMoHaNIbHOE YUCIIO0, OECKOHEUHAS
nepuoaAnNdecKast Ipoob, MPOLIEHTH;
UpparmoHaIbHOE U ACHCTBUTEIHHOE
YUCII0; MOAYJb JE€HCTBUTEIBLHOTO
YHUCJIa; UCTIOIB30BaTh ATU MOHSATHUS
IIPY NIPOBEAECHUN PACCYKIACHUN

U JI0Ka3aTeIbCTB, IPUMEHSThH APOOH
Y TIPOIICHTHI JIJIs PeICHUSI
MPUKIIAIHBIX 33]1a4 U3 PA3IMYHbIX
OTpacjer 3HaHUN U pEATbHOMN KU3HU.
Hcnonb3oBaTh NpUOIMKEHHbIE
BBIYUCJICHUS, IPABUJIA OKPYTJICHUS,
MPUKHUKY U OLICHKY pe3yjIbTaTa
BBIYMCJICHUU.
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OCHOBHBIE METO/IbI PEIICHUS LIEIbIX

U IpOOHO-pallMOHATBHBIX YPaBHEHUN
Y HEPAaBEHCTB. MHOTO4IEHBI OT OJHON
IepeMEHHOU. Jlenenne MHOro4JIeHa
Ha MHOTOYJIEH C OCTaTKOM. Teopema
besy. MHOTOUJIEHBI € LETBIMU
kodpdunmnenramu. Teopema Buera.
Pemenne cuctem TMHEHHBIX
ypaBHEHH. Martpuiia CuCTeMbI
JIMHEWHBIX ypaBHEHUW. OnpeenuTensb
MATpPUILBI 2X2, €ro TEOMETPUUECKUN
CMBICJI U CBOMCTBA; BBIYMCIICHUE €TI0
3HAYCHMUS; IPUMEHECHUE ONPEACTUTEIIS
JJISL PELICHUSI CHCTEMBI JIMHEMHBIX
ypaBHEeHUM. Penienne npukiiaaaeix
3aJ1a4y C MIOMOIILI0 CUCTEMBI JTMHENHBIX
YpPaBHEHUM

[IpuMeHSTh pa3auyHbIE METOIbI
pEIIeHNs pallMOHATBHBIX U IPOOHO-
palMOHAIBHBIX YPABHEHUM; & TAKKE
METOJ UHTEPBAJIOB JIJI PEIICHUS
HEPABEHCTB.

OnepupoBaTh NOHATUSAMHA MHOTOUYJICH
OT OJTHOW MIEPEMEHHOM, €r0 KOPHU,;
MIPUMEHSATH JEJICHUE MHOTOWIEHA

HAa MHOTOWIEH C OCTAaTKOM, TEOPEMY
besy u Teopemy Buera 1t penrenus
3ajad.

OnepupoBaTh NOHATUSIMU: CUCTEMA
JIMHENHBIX YPABHEHUH, MaTPULA,
OIPEICIUTEIb MATPHULIBI.
Hcnonb3oBaTh CBOMCTBA
onpeaenuTeisi 2 X 2 1Jisi BBIYUCICHUS
€ro 3HaYCHUS1, MPUMEHSITh
OIPEICITUTEIIH ISl PEIICHUS CUCTEMBI
JIMHEVHBIX YPABHEHUM.
MoaenupoBaTh peajgbHbIE CUTYalluU
C IOMOIILIO CUCTEMBbI JTUHEHMHBIX
YpPaBHEHUI, UCCIIEN0BATH
MMOCTPOEHHBIE MOJICIIH C TIOMOIIBIO
MATPHIL U OIIPEIICITUTEIIE,
MHTEPIPETUPOBATH MTOTYUECHHBIN
pe3yJbTaT
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OyHKIUYU U TpaduKy.
Crenennast QyHKIUS
C IeJIBIM TI0Ka3aTeIeM

12

OyHKIUSA, CIOCOOBI 3a/1aHus (QYHKIIMH.
B3anMuo oOpaTHBIC QyHKITHH.
Komnozunms ¢yukmuit. ['paduk
byHKIIUA. DIIeMEHTapHBIC
npeobpazoBanus rpadhukoB GyHKIIH.
OO6nacTp onpeaesieHUs U MHOXKECTBO
3HaueHui PpyHkmu. Hynu pyHkuun.
[TpomexxyTKH 3HAKOTIOCTOSIHCTBA.
UETHble 1 HEUETHBIC (DYHKIUU.
[Tepuonnueckuie PyHKIUU.
[IpomexxyTkr MOHOTOHHOCTH
dbyHkMd. MakcUMyMbl 1 MUHUMYMBI

¢ynkuuu. Hanbonpiiee 1 HauMeHbllee

3HauYeHUE (DYHKIIMHU HA TPOMEXKYTKE.
Jluneitnasi, kBagpaTu4yHasi U IpoOHO-
nuHeHas QYHKIUHA. DIIEMEHTapHOe

UCCIIEJOBAaHNE U IIOCTPOEHKE I'Pa(hUKOB

9TUX (PYHKITUI.

CreneHsb ¢ LEIBIM ITOKA3aTeIIeM.
bunom HeroToHa.

CrenenHas pyHKIIUSI C HATYpaJIbHBIM
U 1IeJIbIM TT0Ka3aTteseM. E€ cBolicTBa
u rpadukx

OnepupoBaTh NOHATUAMU: (PYHKIIHS,
crocoObl 3a7aHusl PYHKINN; B3aUMHO
oOpaTHble (PYHKIINH, KOMIO3UIIUS
byHkmii, rpadux GyHKIMH, 00IaCTh
OIpe/iesICeHUs] © MHOKECTBO 3HAUECHU I
GbyHKUMU, HYIH PYHKIUH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA;
JWHEWHas, KBaJlpaTHyHasi, TpOoOHO-
JWHEWHAs U CTeTIeHHas (QyHKIIUH.
BbINOMHATE 371eMEHTapHbIE
npeoOpa3zoBaHus rpa@uKoOB (QyHKIIHIA.
3HaTh U YMETh J0Ka3bIBaTh YETHOCTh
WIA HEYETHOCTh (PYHKIIMH,
NEPUOANYHOCTD (DYHKIINHU, HAXOIUTh
IPOMEXYTKA MOHOTOHHOCTH
(YHKIIMM, MAKCUMYMbI U MUHUMYMBbI
(GyHKUMU, HAUOOJbIIEe U HAUMEHbIIIEe
3HaYeHUE (PYHKIHUU HA IPOMEKYTKE.
dopmyIMpoBaTh U WILTIOCTPUPOBATH
rpau4IecKu CBONCTBA JIMHECHHOM,
KBaJPaTUIHOM, TPOOHO-TMHEHHON 1
CTENEHHON (yHKIUH.

Bripaxxats popmynamu 3aBUCUIMOCTH
MEX/1y BETUUMHAMHU.

3HaTh ONPEICIICHNE U CBOMCTBA
CTETEHH C LIETIbIM NTOKa3aTeNeM;
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NOAXOSIYI0 (hOopMy 3amTUCH
JNEeUCTBUTEb-HBIX YUCEI JJIsl PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPEJCTaBICHUS
JAHHBIX

ApudmeTHieckuii KOpeHb 15 ApudmeTnueckuii KOpeHb DopMyIMpOBaTh, 3aIIUCHIBATH
N-OM CTEIIECHHU. HaTypaJIbHOM CTENEHH U €r0 CBOICTBA. | B CUMBOJIMUECKOU (popme
HNppanmonanbHbie [IpeoOpazoBaHUs YUCITOBBIX Y YICIIOJIb30BaTh CBOMCTBA KOPHS
YpaBHEHUS BBIPAXEHUM, COIEPKAILNX CTENEHU N-oii cTeneHu AJis IpeoOpa3oBaHuUs
U KOPHU. BBIPAKCHUMU.
HNppannonanpHble ypaBHEHHS. Haxonuts peuienns uppaloOHaIbHBIX
OCHOBHBIE METO/BI PELIEHUS YPAaBHEHHU C IOMOILBIO
UPPALMOHAIBHBIX YPAaBHEHUM. PaBHOCWIBHBIX IIEPEXO010B WIH
PaBHOCUIIBHBIE TIEPEXO/IBI B PEIICHUA OCYIIECTBJISISI POBEPKY KOPHEM.
UPPaLMOHAIBHBIX YPABHEHUM. Crpouts rpaduk GyHKIUN KOPHS
CaoiicTBa 1 rpauk KOpHs N-0ii N-oii CTeNeHN Kak 0OpaTHOU
CTENEHU KaK (PyHKIMU 00paTHOM JUIsl QYHKIUU CTENEHH C HaTypajJbHbIM
CTEIEHM C HATyPAJIbHBIM [T0KA3aTEeIEM IIOKa3aTeaeM
[TokazarenbHast PyHKIMSL. 10 Crenenb ¢ paMOHAIBHBIM DopMyIupOBaTh ONPEIEICHNE

IToka3arenbHble ypaBHEHUS

IoKasareseM U €€ CBOMCTBA.
[TokazarenbHast pyHKLUSA, €€ CBOIICTBA
u rpaduk. Mcnons3oBanue rpadpuka
GYHKIIAY JUTST peIieHUs] yPaBHEHHM.
[TokazarenbHbie ypaBHEHUS. OCHOBHBIE
METO/Ibl PELICHUS MTOKA3aTEIbHBIX
YpaBHEHUM

CTENEHU C PallMOHATIbHBIM
MTOKA3aTeNEM.

BrimonasaTs npeobpazoBanus
YHUCJIOBBIX BBIPAXKECHUM, COJIEPKAIIUX
CTENEHU C PallMOHATIBHBIM
MTOKA3aTEIIEM.

Hcnonw3oBath 1iudpoBbie pecypehl
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JUIS IOCTpOeHUs Tpaduka
NOKa3aTeNbHON (PYHKIIMU U U3yUCHUS
€€ CBOMCTB.

HaxoauTh pemienus moka3aTelbHbIX
YpaBHEHU

Jlorapupmuueckast GyHKIHS. 18 Jlorapugm yucna. CoiicTBa JlaBathb onpeneneHue orapudma
Jlorapupmuyeckue norapudma. JlecITHIHbIE U YHUCIIa; JECATUYHOTO U HaTypaIbHOIO
ypaBHEHUS HaTypaJIbHbIE JIOTapU(PMBI. jorapugma.
[IpeobpazoBaHue BbIpaKEHUH, Ncnons3oBatk cBOMCTBA TOTapu(MoB
coJiep Kallux Jorapu(pmsl. JU1s1 TpeoOpa3oBaHus
Jlorapupmuueckast GyHKIHS, Jorapu(pMUYECKUX BBIPAKEHUN.
e€ cBoiicTBa U rpaduk. Ctpouts rpaduk jorapupmMudecKoin
Ucnonb3oBanue rpaduka GyHKIUU GyHKIIUU KaK 00paTHOM
IUISl PELIEHUST YPABHEHUM. K I10KA3aTeJIbHOW U UCTI0JIb30BATh
Jlorapudmuyecknue ypaBHEHUS. CBOMCTBa JIorapuPpMuIecKoil PyHKITUU
OCHOBHBIE METOBI PELIEHUS JUISL peLIEHUs 3a/1ay.
JAorapu(pMUYECKUX YpaBHEHUH. Haxoaute pemenus
PaBHOCHIIBHBIE IEPEXO/IBI B PELICHUU Jorapu(pMUUECKUX ypaBHEHU N
JaorapuMUYECKUX YpaBHEHUHN C IOMOIUIBIO PABHOCHIIBHBIX NEPEX0JI0B
WM OCYILECTBIISISI IPOBEPKY KOpHEH
Tpuronomerpuyeckue 22 CuHyC, KOCUHYC, TAHT'€HC U KOTaHreHC | [laBaTh ompeneneHus CuHyca,

BBIPAKCHHUA U YPABHCHUA

YHUCJIOBOI'O apryMeHTa. ApKCUHYC,
APKKOCHUHYC U apKTAaHT'€HC YUCIOBOIO
aprymeHTa.

TpuroHomerpuyeckas OKpy>KHOCTb,

KOCHHYyCa, TAHT€HCa U KOTaHT'eHCa
YHUCJIOBOI'O apTyYMEHTA; a TaKKe
apKCUHycCa, ApKKOCUHYCA U
apKTaHreHca yucia.
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OTIpe/IeTICHHE TPUTOHOMETPUIECKUX
(YHKIIMIT YUCIOBOTO apryMeHTa.
OCHOBHBIC TPUTOHOMETPUICCKHE
dbopmynsl. [IpeobpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKCHHIH.
Perienne TpuroHOMeTpUYECKUX
ypaBHEHUN

[IpuMeEHATH OCHOBHBIE
TPUTOHOMETpUUYECKUE (HOPMYIIbI

IUIs IPpe0Opa30OBaHUs
TPUTOHOMETPHUYECKHUX BBIPAKEHUH.
[TpumeHsTh HOPMYITBI TPUTOHOMETPHUH
JUTSl pELIEHUSI OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX YPaBHEHUN

IlocnenoBarearHOCTH
U MIPOTPECCUU

10

[TocnemoBaTeIbHOCTH, CITOCOOBI
3aJ]aHUS TTOCIEI0BATEILHOCTEH.
Metoa MaTeMaTU4E€CKON MHITYKIIUH.
MOHOTOHHBIE M OTPAaHUYEHHBIE
nocienoBarenbHocTy. Mcropus
aHan3a 0€CKOHEYHO MaJIbIX.
Apudmernueckas U reOMETpUYECKas
MIPOTPECCHUU.

beckoneuno yObIBaromast
reoMeTpuuecKast Iporpeccus.
Cymma 6eckoHeuHO yObIBaromIei
F€OMETPUYECKON MPOTrPECCUM.
JIMHEWHBIN U YKCIIOHEHIIUAJILHBIN
poct. Huco e.

®opmyJia CI0KHBIX MPOIEHTOB.
Hcnonp30BaHue Nporpeccuu

JUISL pEIIeHUs peabHbIX 3a7a4
MPUKIIAIHOTO XapaKTepa

OnepupoBaTh NOHATUSIMH:
IIOCIICAOBATCILHOCTD, CIIOCOOBI
3a1aHus MOCIEA0BATEIbHOCTEN;
MOHOTOHHBIE 1 OTPaHUYEHHBIE
MOCJIE0BATEIbHOCTH; UCCIIEI0BATh
MOCJIeI0BaTEILHOCTH Ha
MOHOTOHHOCTh ¥ OTPaHUYEHHOCTb.
[TonmyyaTe npencrasiieHUE

00 OCHOBHBIX HJICSIX aHAJIN3a
OECKOHEYHO MaJIbIX.

JlaBaTb onpeneneHue
apu(pMETHIECKON 1 TEOMETPUIECKOM
nporpeccuu. JJoka3piBaTh CBOKMCTBA
apu(METHIECKON U TeOMETPUIECKON
MPOTrPECCUH, HAXOAUTH CYMMY YWICHOB
MPOTPECCUH, a TAKKE CYMMY WICHOB
OECKOHEYHO yOBIBAIOIICH
r€OMETPUYECKON IPOTPECCUM.
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Hcnonp3oBath mporpeccun

JUISL pPELLICHUS 33/1a4 MIPUKIIATHOTO
Xapakrep.

[TpumeHITh POpPMYITYy CIOKHBIX
MPOLICHTOB JJIsl PEIICHUS 3a/1a4
U3 peaNbHON MPAKTUKHU

HenpepriBHble PyHKIMH.
[IponsBonHas

20

HenpepriBHble GyHKIUHU U UX
cBoricTBa. Touka paspsiBa.
AcuMnToTel rpadMKoOB (PYHKIUH.
CBoiicTBa (pyHKIIMIT HEPEPHIBHBIX
Ha OTpe3Ke. MeTox HHTEPBAJIOB

JUISl PEILIEHUSI HEPABEHCTB.
[IprMmeHeHne CBOMCTB HEMPEPBIBHBIX
(GYHKIMI 17151 petieHus 3aaay.
IlepBas u BTOpas MpoOU3BOAHBIE
¢ynkuuu. Onpezaenexnue,
Tr€OMETPUYECKUIA U (PU3NUECKUN CMBICIT
IPOU3BOJHOM. Y paBHEHUE
KacaTelbHOH K TpaduKy (QyHKITUH.
[Ipon3BoaHBIE DTEMEHTAPHBIX
bynknui. [TpousBoaHast CyMMsl,
IPOU3BEAEHUS, YACTHOTO U
KOMITO3UIINH (DYHKITHI

OnepupoBath MOHATUAMU: PYHKITUS
HEIpephIBHAsA HA OTPE3Ke, TOUKa
pa3pbiBa (YHKLIHUH, ACUMIITOTA
rpaduka QyHKIIUH.

[IprMeHATh CBOKMCTBA HENMPEPHIBHBIX
GbyHKIUN 715 peleHus 3a/1a4.
OnepupoBath MOHATUAMM: IIEPBASI U
BTOpasi IPOU3BOJHbIE (HYHKIIUY;
NOHUMATh (GU3HYECKUI U
F€OMETPUYECKUN CMBICI IPOU3BOIHOM;
3alIMChIBATh YPABHEHUE KACATEIbHOM.
Brranciats npou3BOgHBIE CYyMMBI,
IIPOU3BEACHUS, YACTHOTO U CII0KHOU
GyHKUIUU.

N3y4yaTh MpOU3BOIHBIE DIIEMEHTAPHBIX
GyHKUIHH.

Hcnonbs30BaTh reOMETPUUYECKUN U
(U3UYECKHUI CMBICH POU3BOTHOM

JUISL pELIEHUS 3a1a4
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[ToBTOpenue, o6o0IIeHHE, 3) OcCHOBHBIE TOHATUS Kypca anreopsl [IprMeHATh OCHOBHBIE MOHATHUSA Kypca
CUCTEMaTU3alMs 3HAHUN Y HavajJ MaTeMaTU4eCKOro aHaIn3a anreOpbl U Ha4aJl MaTEMATUYECKOTO
10 xnacca, 00001IeHUE U aHaJIM3a JUIsl pelIeHus 3a1a4
CUCTEMAaTHU3alMsl 3HAaHUH U3 peaJbHOU KU3HU U JPYTUX
IIKOJIbHBIX IPEIMETOB
OBIIEE KOJIMYECTBO 136
YACOB IIO ITPOTPAMME
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11 KJIACC
Hazpanue KonnuecTtBo OcHoOBHOE coziepKaHue pa3zaena OCHOBHBIE BU/IbI 1EATEIBHOCTH
pazzeina (TeMbl) 4acoB (TeMbI) 00yJaronuxcst
HccnenoBanune (QyHKINN 22 [IpuMeHeHne Npon3BOIHOM Ctpoutb rpaduk KOMITO3UITUU

C IOMOIIBIO MPOU3BOTHOM

K UCCIIEA0BAHUIO (PYHKIIUN

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenne Hauboib1Iero u
HaVMEHBILIETO 3HAYEHUSI HENPEPHIBHOMN
(GYHKIIUM Ha OTpPE3Ke.

[Iprmenenne mpon3BOIHON

JUTSI HAXOKJICHUSI HAaWTYYIlIEero
pelIeHus B MPUKJIAJAHbBIX 33/]auax,

JUTSI ONIPEAEIIEHNS] CKOPOCTH U
YCKOPEHHMSI MPOLECCa, 3aJaHHOTO
dbopmyoii unu rpaduKom.
Kommnozumnus ¢hyHKIUH.
I'eomeTpuueckue oOpa3bl ypaBHEHHH U
HEPABEHCTB HAa KOOPJAUHATHOMU
IJIOCKOCTH

(GYHKUIUN ¢ TOMOILBIO 3JIEMEHTAPHOTO
VCCIIEOBAHUS U CBOMICTB KOMITO3HUIUU.
CTpouThk reoMeTpudecKue 00pasbl
YPaBHEHHUU U HEPABEHCTB

Ha KOOPJAMHATHOU INIOCKOCTH.
Hcnons30BaTh MPOU3BOAHYIO

JUTSL UcclleoBaHus QyHKIUN

Ha MOHOTOHHOCTb U 3KCTPEMYMBI;
HaXOAUTh HauOOJIbIlIee U HAMEHbIIEEe
3Ha4YeHUs PYHKIUU HEMPEPHIBHOUN HA
OTpe3Ke; CTPOUTH rpaduku PyHKITHI
Ha OCHOBAHUM IIPOBEAEHHOTO
VCCIIEIOBAHMUS.

Hcnonp30BaTh NPOU3BOIHYIO

JUTSl HAXOKJIEHUST HAaWTYYIIIEero
pelieHus B IPUKIaJHbIX, B TOM YHCIIE
COLIMAJIBHO-D)KOHOMHYECKUX, 3a7a4ax,
JUTSI ONIPEAEIIEHUS] CKOPOCTH

Y YCKOpEHUS Ipoliecca, 3alaHHOrO
dbopmynoii unu rpadguKom.

[Tomy4ats npencraBieHue
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O MPUMEHEHUHU MPOU3BOTHOU
B PA3JIMYHBIX OTPACIAX 3HAHUMN

ITepBooOpa3Has u UHTErpa 12 [TepBooOpa3Has, 0CHOBHOE CBOMCTBO OnepupoBaTh NOHITUSIMU:
nepBoooOpasHbixX. [lepoobpasnbie nepBooOpa3Has U Onpe1eIEHHBIN
areMeHTapHbIX GyHKIui. [TpaBua unterpai. Haxonute nepBooOpa3Hbie
HaXO0XJICHUS IePBOOOPA3HBIX. AJIEMEHTAPHBIX PYHKIMMN U BBIUUCIATH
HNurerpan. ['eoMmeTpruieckuii CMbICIT uHTerpai no gopmyne HeroTona—
UHTETpaia. Beruucienue JleliOHuIa.

ONpPEIEeIEHHOTO UHTErpaJia Mo Haxonuts momaay miockux Guryp
dbopmyne Hetorona— JleiOnuma. U 00BEMBI TeJI C TOMOIIBIO
[Ipumenenue uHTErpana OTIPE/ICIEHHOTO UHTErpalia.

JUTS1 HAXOXKIEHUS TIJI0IIAIeH 3HAKOMUTHCS C MATEMaTUYECKUM
MJIOCKUX (Uryp v 00HEMOB MO/JICJIMPOBAHUEM Ha IIPUMEPE
Ir€OMETPUYECKUX TEIL. Iu(depeHINaIbHbIX YPABHEHUI.
[Ipumepsl permeHni [Tosy4daTe nipeacTaBiICHUE O 3HAYCHUU
muddepeHnanbHbIX YpaBHEHU. BBEJCHUS MMOHATHS UHTErpaia
MaremaTuyeckoe MoJIeIUPOBAHUE B Pa3BUTHH MaTEMaTHKH

peabHbBIX MPOLIECCOB C TOMOIIBIO

nuddepeHInanbHbIX YpaBHEHUI

['paduxu 14 Tpuronomerpuyeckue GyHKIIHH, UX Hcnons3oBath udpoBbIe pecypehl

TPUTOHOMETPUUYECKUX CBOMCTBa U IrpaduKH. IUIS IOCTPOCHUS TPaPUKOB

(GyHKITUH. OT160p KOpHEN TPUTOHOMETPUUECKUX TPUTOHOMETPUUECKUX (DYHKIIUU U

Tpuronomerpuyeckue YPaBHEHUN C TOMOUIBIO V3y4YE€HUS UX CBOMCTB.

HEpPABEHCTBA TPUTOHOMETPUUECKON OKPYKHOCTH. Pemats Tpuronomerpudeckue
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Pemenune TpuronoMeTpuuecKux
HEPABCHCTB

YPaBHEHHUS U OCYILIECTBIISITh OTOOP
KOPHEH € IIOMOIIBIO
TPUTOHOMETPUYECKON

OKPYXHOCTH.

[TpumensTh HOPMYIIBI TPUTOHOMETPHUU
JUTSl pELIEHUSI OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB.
Ucnons3oBatk HUppOBBIE pECYPCHI
JUTSl IOCTPOEHHMS U UCCIIEIOBAHUS

rpagukoB QyHKIIHIMA

WppanmonanbHbie,
MOoKa3aTeNbHbIC U
norapudmudeckue
HEpPaBEHCTBA

24

OCHOBHBIE METO/IbI PEIICHHS
MOKa3aTeIbHBIX U JOTapu(PMUIECKUX
HEPABEHCTB.

OCHOBHBIE METOJIBI PEIIICHUS
UPpaMOHATBHBIX HEPABEHCTB.
I'padmueckue MeToabl penieHus
UPpaMOHATBHBIX, TOKA3aTEIbHBIX H
aorapuMHUYECKUX YPaBHCHUHN U
HEPaBECHCTB

[IpuMeHsTh CBOMCTBA ITOKA3aTEIBHON
U JjorapumMuIeckoit GyHKIui

K PEIICHUIO TTOKA3aTeIbHbBIX 1
JorapuMUYECKUX HEPABEHCTB.
OG6ocHOBaTh paBHOCWJIBHOCTh
MEePEXO0B.

Pemars uppanrionanbHubie n
KOMOWHHMPOBAHHBIC HEPABEHCTBA,

C IOMOIIbIO PABHOCHJIBHBIX
IIEPEXO0B.

Hcnons3oBaTh rpauiuecKre METO b
Y CBOWCTBA BXOJSIINX B ypaBHEHUE
WM HEPABEHCTBO (DYHKIIMIA

JUJIs1 PELICHUS 3a1a4u
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KomruiekcHsle uncia 10 KommiekcHble uncna. Anredpanyeckas | OnepupoBaTh NOHATHSIMMU:
Y TPUTOHOMETpHUYECcKasi JOPMBI 3aMUCH | KOMIUIEKCHOE YHCIIO0 M MHOKECTBO
KOMIIJIEKCHOT'O YHUCJIA. KOMILUIEKCHBIX YHCEIL.
ApudmeTrueckue onepanuu [IpencraBisTh KOMILIEKCHBIE YUCTA
C KOMIUIEKCHBIMH YHCIIAMHU. B aiNreOpanvecKkoil u
N300paxkeHne KOMIUIEKCHBIX YUCEl TPUTOHOMETPUUYECKOM Popme.
Ha KOOPAWHATHOM IIJIOCKOCTH. BrinonnsaTe apupmernueckue
®opmyna Myaspa. Kopuu n-oit OIlepalliy C HUMHU.
CTEIIEHU U3 KOMIUIEKCHOI'O YHCJIA. N300paxaTh KOMILIEKCHBIE YU CIIA
[IprMeHeHE KOMIUIEKCHBIX YU CET Ha KOOPJAMHATHOM IJIOCKOCTH.
JUI pelieHus: (GU3NYECKux U [Ipumensars popmyny Myaspa u
r€OMETPUYECKUX 3a/1a4 N0JIy4aTh MPEACTABICHUE O KOPHAX
N-0M CTENEHN U3 KOMIUIEKCHOTO YHCIIA.
3HAaKOMUTBCSA C PUMEPAMHU
IIPUMEHEHUS KOMIUIEKCHBIX YHCEI
JUISl PELIEHUS] TEOMETPUUECKUX U
dbuznyeckux 3agau
HatypanbHble 1 Lieble yucna 10 HatypanbeHble 1 1ielble yncia. OnepupoBath MOHATUSMH:

[IpyumMeHeHne MPU3HAKOB JICJIMMOCTH
nensix uucen, HOJI u HOK, octatkoB
10 MOAYJIIO, anroputMma EBknnaa

JUJIs1 pELICHUS 3a7a4 B IIEJIbIX YHACIaxX

HaTypaJIbHOE U LIEJI0€ YUCIIO,
MHOECTBO HATYPAJIbHBIX U LEIBIX
yuced.

Hcnonp30BaTh NpU3HAKYU AEITUMOCTH
L[EJIBIX YMCEIT; OCTATKU 10 MOIYJIIO;
HO/I n HOK HarypanbHBIX YHCEIT;
anroput™ EBKkinaa i permeHuns
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3a/1au.

3anuchIBaTh HATYpaJIbHBIC YHCIIA

B Pa3JIMYHBIX ITO3UIIMOHHBIX CUCTEMAX
CUYHUCJICHUS

CucrteMbl pallMOHAJIBHBIX, 12 CucreMa 1 COBOKYITHOCTb YPaBHEHHIA. OneprpoBaTh NOHATUSMU: CUCTEMA U
MppanoOHaIbHbIX PaBHOCUIIBHBIE CHCTEMBI U CHCTEMBI- COBOKYIHOCTb YPaBHEHUU U
IIOKAa3aTeJIbHBIX CIEACTBUA. HEPABEHCTB; PELICHUE CUCTEMBI WIH
U JIOTApUPMUYECKUX OCHOBHBIE METO/IbI PEILICHUSI CHCTEM U | COBOKYIIHOCTH; PAaBHOCHUJIbHBIE
ypaBHEHUH COBOKYITHOCTEW pallMOHAJIBHBIX, CUCTEMBI U CUCTEMBI-CIICICTBHUS.
UPPaLHOHAIBHBIX, IOKA3aTEJIbHbIX U Haxonute pemenus cucrem n
JAorapu(pMUYECKUX YpaBHEHUM. COBOKYITHOCTEW LIENBIX
IIpuMeHeHne ypaBHEHHI, CUCTEM U PalMOHAIBHBIX, UPPALIMOHAJIBHBIX,
HEPABEHCTB K PELLCHUIO MOKAa3aTeJIbHbIX U JIOTapUPMUYECKUX
MaTEMaTUYECKUX 3a7a4 U 3a1a4 YPaBHEHHUU U HEPABEHCTB.
U3 pa3IMYHBIX 00JIaCTeN HAYKU U [IpuMeHsTh cUCTEMBI YpABHEHU N
peanbHON KU3HH, UHTEPIIpETaLs K PELICHHUIO TEKCTOBBIX 3a/1a4
IIOJIy4YE€HHBIX PE3YJIbTAaTOB U3 pa3IMYHbIX 00JacTeil 3HaHUN 1
peabHOM )KU3HH; HHTEPIPETUPOBATH
IIOJIyYEHHBIE PEIICHUS.
Hcnonb3oBaTh LUPPOBLIE
pecypcsl
3agauu ¢ mapameTpamu 16 ParmmonanbHbie, MppalliOHANIBHbBIE, Bri6upats cioco6 pemieHus

MOKa3aTeNIbHbIE, TIOTapU(MHUIECKHUE U
TPUTOHOMETPUUECKUE YPAaBHEHMUS,
HEPABEHCTBA U CUCTEMBI

PalMOHAIIBHBIX, UPPALIMOHAJIBHBIX,
MOKa3aTeNIbHbIX, JOTapU(PMUYECKUX U
TPUTOHOMETPUYECKUX YPABHEHUN
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C mapameTpamu.
[TocTpoeHnue u nccienoBaHue
MAaTEMATUYECKUX MOJIECIIEN PEeATbHBIX
CUTYallu¥ C IOMOUIBIO YPABHECHUM,
CHCTEM YPaBHEHUN U HEPABEHCTB

C mapaMeTpaMu

Y HEPABEHCTB, COAEPKAIINX
MOJYJIM U IIapaMETPBI.

[TpumensTh rpaduueckue u
AHAJIMTUYECKUE METOABI JUIsl PEIICHUS
YPaBHEHUH U HEPABEHCTB

C IapaMeTpaMH, a TaKkKe
uccienoBanne (PyHKIHMN MeTogaMu
MaTeMaTH4YECKOr0 aHAJINA3A.

Ctpouts 1 UcCcineaoBaTh
MaTEMaTUYECKHE MOJIEIIN PEAJIbHBIX
CUTYyallli C MIOMOIIBIO YPABHEHNUH,
HEPABEHCTB U CUCTEM

C mapaMeTpamMu

[ToBTOpEeHue, 06001ICHNE,
cucTeMaTu3anus 3HaHUHN

16

OCHOBHBIC MIOHATHS U METOBI Kypca,
000011IeHrE U cCUCTEMATU3AlIU 3HAHUI

MopenupoBaTh pealibHbIE CUTYallUU
Ha SI3bIKE aNreOpbl, COCTABISATh
BBIPKCHMUSI, ypaBHCHUS, HEPABEHCTBA
Y UX CHCTEMBI 110 YCIIOBHIO 33]1a4H,
UCCJIeI0BATh MMOCTPOCHHBIE MOJICITN

C UCTIOJIH30BaHUEM armapara aareOpsl,
UHTEPIPETUPOBATH TOJTYICHHBIN
pe3ynbTar.

[TpumensaTs GyHKIMH

JUTSI MOJICITMPOBAHUS M HCCIICIOBAHUS
peaTbHBIX MPOIECCOB.

Pemate mpuknagHbie 3a1a4mu,
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B TOM YHCJIE€ COLIMAIIBHO-
SKOHOMHUYECKOTO U (PU3UUECKOTO
XapaxkTepa, CPeACTBAMHU aNTreOphbI
¥ MaTEMaTUYECKOTO aHaJIn3a

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

136
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OEJEPAJIBHAS PABOYAS TIPOI'PAMMA YYEBHOI'O KYPCA
«I'EOMETPUS»

MNOACHUTEJBHASA 3AIIMCKA

['eomeTpus sBsieTCST OJHUM M3 0a30BBIX KypCOB Ha YpPOBHE CpPEIHEro 0OIero
o0Opa3oBaHMsl, TaK KaKk 00eCreunBaeT BOZMOKHOCTh U3YUEHHUS JUCIUILINH €CTECTBEHHO-
HAy4YHOU HAMpaBJIEHHOCTH U MPEAMETOB I'yMaHUTApHOTO 1UKJIa. [lockoabKy Toruueckoe
MBINIIIEHHE, (GopMUpyeMOe TpH U3YYCHHUH OOYYaIOIMMHUCS TOHSATHHHBIX OCHOB
T€OMETPHUH, TPU JI0KA3aTEIbCTBE TEOPEM M TIOCTPOCHUH IETMOYKH JIOTHYECKUX
YTBEPKJICHUM MPU PEIICHUH TEOMETPUUYECKUX 3a]1a4, YMEHUE BBIIBUTATh U OMIPOBEPIaTh
THITOTE3bI HEMOCPEICTBEHHO UCTIONB3YIOTCS MIPH PEIICHUH 331a4 €CTECTBEHHO-HAYYHOTO
[IUKJIa, B YACTHOCTH (PU3NYECKUX 3a]1a4.

Ilens ocBoeHusi mporpaMmbl yueOHOTO Kypca «['eomerpusi» Ha yriIyOJIEHHOM
YpOBHE — pa3BUTHE WHAMBHUAYAIBHBIX CIIOCOOHOCTEH OOydYaroImUXCs MPU H3y4YEeHUHU
r€OMETPHUH, KaK COCTaBJISIONIEH TpeaMeTHON obacTu «MareMaTruka u HH(pOpMaTUKa»
yepe3 o0ecreyeHue BO3MOXKHOCTH MPUOOPETEHUS U UCIOJIb30BaHUs Oosiee TiIyOOKHUX
TCOMETPUUYCCKUX 3HAHWA W JIEUCTBHM, CHEMU(DPUUHBIX TEOMETPHUU, M HEOOXOIUMBIX
JUISL YCHEIIHOTO Mpo(eccHoHaIbHOTO 00pa3oBaHMs, CBSI3aHHOTO C HCIOJb30BaHUEM
MaTEeMaTUKH.

[IpuopuTeTHBIMH 3aJjadaMyd  Kypca TEOMETpUU Ha YIIIyOJIEHHOM YpOBHE,
paCIIMPSIONIMMH U YCHIIMBAIOIIUMU Kypc 0a30BOTO YPOBHS, SBISIOTCS:

paciiMpeHre TMPEeACTaBICHUSI O TEOMETPHUH KaK YacTH MHPOBOU KYJIbTYpHl U
dbopMHUpoBaHNE OCO3HAHUS B3AaMMOCBSI3H T€OMETPHUH C OKPYKAIOIIHUM MUPOM;

dbopMHpoBaHrE MPECTABICHUS O MPOCTPAHCTBEHHBIX (PUTYpaX KaK O BAXKHEUIIINX
MaTEeMaTHYECKUX MOJCIAX, MO3BOJIIONIUX OMUCHIBATH M M3y4yaTh pa3HbIC SBICHUS
OKPYXaIOIEro MHpa, 3HAHWE TMOHATUWHOIO armapaTta no pasueny «CrepeomeTpusi»
y4e0HOT0 Kypca reOMETpHH;

dbopMupoBaHrE YMEHHS BIIQJIETh OCHOBHBIMHU TMOHATUSIMH O MPOCTPAHCTBEHHBIX
dburypax m HX OCHOBHBIMH CBOMCTBaMH, 3HaHHE TeopeM, GOpPMYyJT U yMEHUE
WX TPUMCHATh, YMCHHUS JOKa3bIBaTh TEOPEMbI M HAXOJIUTh HECTAHIAPTHBIC CIIOCOOBI
pelIeHus 3a1ad;

dbopMupoBaHrE YMEHHsI paclio3HaBaTh HA YepTekax, MOJCTSIX U B PEaTbHOM MHPE
MHOTOTPaHHHUKH ¥ T€Ja BPAIICHUS, KOHCTPYHUPOBATH TEOMETPUUICCKHE MOJIEIH;

¢opMuUpoOBaHHE TOHUMAHUS BO3MOXXHOCTH aKCMOMATHYECKOTO TMOCTPOCHUS
MaTeMaTUYeCKuX Teopud, (GOpMHUpPOBAHWE TIOHMMAHUS pPOJM  AKCHOMATHUKH
IIPU IIPOBEJEHUN PACCYKACHUN;

dbopMHpoBaHME YyMEHUS BIAAETh METOJAaMU JOKAa3aTelbCTB W aJITOPUTMOB
pelieHus, YMEHUS WX MPUMEHSATh, MPOBOIAUTH JTOKA3aTEIbHBIC PACCYKICHUS B XOJE
pellIeHus] CTEPEOMETPUUECKUX 3a]ad U 33/1a4 C MPAKTUYECKUM COJIEPIKaHUEM,
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dbopMHpoBaHUE MPEACTABICHUSI O HEOOXOAMMOCTH JI0Ka3aTeNbCTB MPU OOOCHOBAHUU
MaTEeMaTHYECKUX YTBEP)KICHUH U POJM aKCMOMATHKH B MPOBEACHUM JEAYKTHBHBIX
paCCYXICHU;

pa3BUTHE U COBEPIICHCTBOBAHNE MHTEIICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEM
oOy4arolmuxcs,  TO3HABATENbHOM  AKTUBHOCTH,  HCCIEAOBATEIbCKUX  YMEHHIH,
KPUTUYHOCTH MBIIIUICHUSI, HHTEpECca K U3yYEHUIO T€OMETPUH;

(dopMupoBaHre PyHKIIMOHAIBHON TPAMOTHOCTH, PEJICBAHTHON T€OMETPUU: YMEHUS
pacro3HaBaTh NPOSBICHUS T€OMETPUUYECKUX MOHITUN, OOBEKTOB M 3aKOHOMEPHOCTEH
B pCalIbHBIX JKU3HEHHBIX CHUTyallUsX W TPU U3YyYCHUU TPYTUX y4eOHBIX
IIPEIMETOB, MPOSIBJICHMSI 3aBUCUMOCTEN U 3aKOHOMEPHOCTEM, MOIEIMPOBAHUS pPEaTTbHBIX
CUTyallul, HCCJIENOBAaHUS TOCTPOEHHBIX MOJENEH, HMHTEpIpETalud IOJyYEHHBIX
pEe3yJIbTaTOB.

OCHOBHBIMU  COJEpKATEJIbHBIMU JIMHUSIMU ~ yuyeOHoro kypca «l'eomerpus»
B 10-11 «kmaccax sBusitorcs: «lIpsMble ¥ MJIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpanaukn», «Tena BpameHus», «BEKTOppl U KOOpAMHATEI B IIPOCTPAHCTBEY,
«/IBMKeHMs B TPOCTPAHCTBEY.

ChopmymupoBannoe B DPI'OC COO TpeboBaHHE «yMETh ONEPUPOBATH
HNOHSTUSAMMY», PEJIEBAHTHBIX I'€OMETpPUU Ha yriayOn€HHOM ypoBHe oOyuenus B 10-11
KJIaccaX, OTHOCUTCA KO BCEM COJAEpXaTelbHbIM JIMHUSM Y4eOHOro Kypca, a
(dbopMupOBaHUE JOTMUYECKUX YMEHHUH paclpeesseTcs He TOJbKO MO COAepKaTebHbIM
JUHUSM, HO U 1o rogaMm oOyuyenus. CoxaepkaHue 0oOpa3oBaHHsA, COOTBETCTBYIOIIEE
NpeIMETHBIM  pe3ysibTaraM  ocBoeHus:  DenepanbHOl  pabodeil  mporpammel,
pacnpenenéHHbIM TI0 rojaM OOyYeHHs, CTPYKTYPHUPOBAHO TaKUM 0Opa3oM, YTOOBI
KO BCEM OCHOBHBIM, NPHUHLHUIIMAIBHBIM BOIpOcaM oOOydaromuecs oOpauainuch
HEOJHOKPATHO. DTO MO3BOJISIET OPTraHU30BATh OBJIaICHHE FTEOMETPUUECKUMHU MOHATUSIMU
M HaBbIKAMHM TOCJEAOBATEIbHO M IOCTYNATEIbHO, C COONIOJICHHEM NpPUHLHUIA
IPEEMCTBEHHOCTH, @ HOBBIE 3HAHHUS BKJIKOYAaTh B OOIIYI0 CHCTEMY I€OMETPUYECKHX
NpEACTaBICHU OOydYalomMXCsd, paclupsiss W yriyonsss e€, o0pa3ysd NpoYHbIe
MHO>KECTBEHHBIE CBS3H.

[lepexoa Kk U3y4EHHUIO T€OMETPUH HA YTIyOJEHHOM YPOBHE MO3BOJISET:

co3/atTh ycnoBus 1 quddepeHnmranun 00ydeHus, MOCTPOCHNU HHINBUAYaTbHbBIX
0o0pa3oBaTeNbHBIX MpPOrpaMM, OOECHEeUUTh YIIIyOJIEHHOE W3yYEeHHE T'€OMETpUU
KaK COCTaBJISIONIEH yuyeOHOTo ipeameTra «MareMaTikay;

MOJITOTOBUTH OOYYAIOIIUXCS K MPOJOJDKECHUIO M3YYCHHs] MAaTEMAaTHKH C y4ETOM
BbIOOpa Oyaymiedt mnpodeccuu, obOecneyuBas MPEEMCTBEHHOCTh MEXIYy OOIIUM
U ipo(peccroHanbHbIM 00pa30BaHUEM.

Ha u3yuenue yuebnoro xypca «I'eomerpus» Ha yriayOGIeHHOM YpOBHE OTBOAMUTCS
204 gaca: B 10 xmacce — 102 waca (3 waca B Hememo), B 11 kmacce — 102 wyaca
(3 vaca B HeneIO).
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COAEPKXAHUE OBYUEHUA

10 KJIIACC

IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATUSL cTepeoMeTpud. Touka, mpsiMasi, MIOCKOCTb, IPOCTPAHCTBO.
[TonsiTe 06 akCMOMaTHYECKOM MOCTPOCHUH CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUH U
CJIEICTBUSA U3 HUX.

B3anmHOe pacnosioKeHue TpsAMBIX B NPOCTPAHCTBE:  IEPECEKAIOLINECH,
IapajuleNIbHbIE M CKpEIIMBArOKecs npsMble. [IpU3HaKM CKPEIIMBAIONIMXCS MPSMBIX.
[TapajuteIbHOCTD MPSAMBIX M IUIOCKOCTEHM B MPOCTPAHCTBE: NApaJUIEIbHbBIC IIPSMBIC
B IIPOCTPAHCTBE, MApaJUIEIIBHOCTD TPEX MPSAMBIX, MAPAIIIETBHOCTD MIPSAMOU U IIJIOCKOCTH.
[lapamnensHOoe W IEHTpAJIbHOE MPOCKTUPOBaHHE, H300paxkeHue Quryp. OCHOBHbBIC
CBOMCTBa MapaJUieIbHOTO MNpOoeKTUpoBaHusA. M3o0pakeHue Quryp B mHapajieiabHOU
IPOCKIMHU. YTJIbl C COHANPABICHHBIMU CTOPOHAMM, YIOJ MEXKIYy HPSIMBIMHU
B IpocTpaHcTBe. [lapamienbHOCTh IJIOCKOCTEN: MapasulesibHbIEe IUIOCKOCTH, CBOWCTBA
napajuieNbHbIX MI0ockocTel. [Ipocreiimue npocTpaHCcTBEHHbIE PUTYPBI HA TUIOCKOCTH:
TETPa’Ap, NApALIEIEIHUIIE]T, IOCTPOCHUE CEYEHNN.

[lepnieHIUKYIAPHOCTh NPSMOW U IUIOCKOCTH: IEPIEHAUKYJISIPHBIE MpPsIMbIE
B IIPOCTPAHCTBE, MPSAMBIE MTapajuIeNIbHbIE U MEPIICHINKYJIAPHBIE K IUIOCKOCTH, MTPU3HAK
MEPIIEHAUKYJIIPHOCTH MPSIMOM U IUIOCKOCTH, TEOPEMA O NPSAMOW MNEPIEHIUKYISAPHOU
mI0cKocTu. OpTOoroHanbHOE NPOEKTHpOBaHME. [lepneHAUKYIsIp W  HAKIOHHBIE:
PAcCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSHUE OT MPSAMOM A0 IIJIOCKOCTH, IPOEKIUA
buryps Ha IIJIOCKOCTB. IlepnieHIUKYISAPHOCTD IIJIOCKOCTEH: IIPU3HAK
MEePIEHANKYJISIPHOCTH JBYX IJIOCKOCTEN. Teopema 0 TpEX NepeHANKYIAPaAX.

YTrael B IPOCTPAHCTBE: YroJI MEXAY NPSIMOM U INIOCKOCTBIO, ABYIPAHHBINA YTOJI,
JIMHEWHBIA yroJ JIBYTPaHHOTO yria. TpéXrpaHHbli U MHOrOrpaHHbie yribl. CBoMCTBa
IUIOCKUX YTJIOB MHOTOrpaHHOro yrija. CBONCTBA IUIOCKMX W JBYTPAaHHBIX YTJIOB
TPEXTPAHHOIO yTiia. TeopeMbl KOCHHYCOB U CUHYCOB ISl TPEXTPAHHOTO yIJIa.

MHororpaHHuKH

Byl MHOrOrpaHHUKOB, pa3BEpTKa MHOTOrpaHHUKa. [Ipu3ma: N-yrosbHas npusma,
npsiMasi ¥ HaKJIOHHas TMpu3Mbl, OOKOBas M TOJHAas MOBEPXHOCTb MPU3MBI.
[Tapannenenunen, npsSAMOYTOJIbHBIN Napajuiesienune] u ero cpoicta. Kparyaiiue nytu
Ha [IOBEPXHOCTM MHOrorpanHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas TeopeMa
[Mugaropa. [Mupamuna: n-yronbHas nupammujaa, IpaBUIbHAs U YCEUEHHAs MUPAMHUJIBIL.
CpoiictBa pEébep W OOKOBBIX TpaHed mMpaBWwiIbHOW nUpamuabl. [IpaBuiibHBIE
MHOIOTPAaHHMKHU: IIpaBWJIbHAs MNpHU3Ma M IpaBWIbHAg NUPAMUA, [PAaBUIIbHAL
TpeyrojbHasl MUpamMuia U MpaBUIbHBIN TeTpasp, KyO. [IpencraBieHue o npaBuiIbHbBIX
MHOI'OTPaHHUKAX: OKTadp, JOAEKAdAP U UKOCAIP.

Bbruncnenue 31eMEeHTOB MHOTOIPAaHHUKOB: péOpa, auaroHanu, yriel. Ilnomans
OOKOBOI1 IOBEPXHOCTH U MOJHON IMOBEPXHOCTH MPSAMOU MPU3MBI, TUIOIIAlb OCHOBAHUH,
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TeopeMa 0 OOKOBOM MOBEPXHOCTU MPAMON npu3Mbl. [Lnomans 60KOBOW MOBEPXHOCTH U
MMOBEPXHOCTH MPABUJILHOW MUPAMUJIbI, TEOPEMA O ILUTONIAAN YCEUEHHON MUPaMU/IbI.

CumMmeTpuss B MPOCTPAHCTBE.  DJIEMEHTBl  CUMMETPUHA  IPABUJIbHBIX
MHOTOIpaHHUKOB. CUMMETpHsi B  NPaBWJIBHOM  MHOIOTPAHHHUKE: CHUMMETpUS
napajuielenuneaa, CUMMETPUS NPABWIbHBIX MPU3M, CHMMETPUS IPaBUIBHOU
APaMU/IBI.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHsTHS: BEKTOP B MPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJEBOTO BEKTOPA,
BEKTOPHl KOJUIMHEAPHBIC, COHANpPABICHHBIE W MPOTUBOIIOJIOKHO HAMNpaBJICHHBIC
BEKTOpBl. PaBeHCTBO BEKTOPOB. [I€MCTBHS € BEKTOpaMHU: CJIOXEHHUE W BBIUMTAHUE
BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOXKCHHE BEKTOpa Ha umcio. CBoMCTBa
CJI0KeHUs BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOpa Ha 4ynciio. [TIoHsATHE KOMIUIIaHApHbBIC
BEKTOpHI. [Ipu3Hak komIutaHapHOCTH TpEX BekTOpoB. [IpaBuno mnapamnenenumnena.
Teopema 0 pa3iioKEeHUH BEKTOPA 110 TPEM HEKOMILIAaHAPHBIM BeKkTOpaM. [IpssMoyroibHas
cucteMa KoopauHaT B npoctpanHcTBe. Koopaunatsl BekTopa. CBS3b  MEKIY
KOOpJIMHATAMH BEKTOPa W KOOPJIMHATAMHU TOYEK. YTOJ MEXAY BekTopamMu. CKaJasapHOE
MIPOU3BEICHUE BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHATHSA: UMAMHAPUYECKAS TOBEPXHOCTh, KOHUYECKask TOBEPXHOCTh, chepruecKas
MOBEPXHOCTh, OOpa3ylolue TMoBepxHoCcTell. Tena BpalleHUs: MWIMHAP, KOHYC,
yCeu€HHbId KOHYyC, cdepa, map. B3aumHoe pacnosioxkeHue cdepbl U IUIOCKOCTH,
KacaTeJlbHas IIIOCKOCTh K cpepe. M3o0pakeHune Ten BpallieHus Ha miiockoctu. Pa3séprka
UIMHApa U Konyca. CumMeTpus chepsl U mapa.

O06bEM. OcHOBHBIE cBOMCTBa 00bEMOB Teinl. TeopeMa 00 00bEME MPSAMOYTOJIBHOTO
napaienenunena M ciuenctBus u3z He€. OO0BEM mpsMONW W HAKIOHHOW TPHU3MBI,
UWIMHAPA, TUpaMubl U KoHyca. O0BEM 11apa U apoBOro CErMeHTa.

KoMOunammu Ten BpaiieHus ¥ MHOTOrpaHHUKOB. [Ipu3mMa, BrricaHHas B LUAJIMHID,
oInvcaHHas okoJo uinuHapa. [lepeceuenne cdepsl u mapa c miockocTbio. Kacanue mapa
U cdepbl IOCKOCThIO. [oHsATHE MHOrOrpaHHUKa, OMUCAHHOTO OKOJIO c(epsl, chepsl,
BIIMCAHHOW B MHOTOTPAHHUK WJIU TEJIO BPAIICHHUS.

[Inomaap NOBEpXHOCTH IUIIMHIPA, KOHYCA, TUIOIIaAb cdepbl u e€ yactei. [lonodue
B npoctpaHcTBe. OTHOIIEHHE 00BEMOB, TIIONIAICH MOBEPXHOCTEH MOJAOOHBIX (GUTYP.
[IpeobpazoBanne  momodbus, roMmoTeTus. PemeHume 3agay  Ha  MJIOCKOCTH
C MCTOJBb30BAHUEM CTEPEOMETPUUECKUX METO/IOB.

[TocTpoeHre cedeHuil MHOTOTpaHHUKOB W TeJl BpalICHUS: CEYEHUS IMIMHIpa
(mapaJuienbHO U MEPNEHIUKYJIIPHO OCH), CEUeHUsI KOHYCa (MapayieibHOE OCHOBAHUIO U
IPOXOJSIIEe Yepe3 BEPUIMHY), CEYEHUs LIapa, METOJbl MOCTPOCHHSI CEYEHMI: METOJ
CJIEJIOB, METOJI BHYTPEHHETO MPOEKTUPOBAHUS, METO]I IEPEHOCA CEKYIIEH MIOCKOCTH.
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BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropbsl B mpoctpancTtBe. Omnepauuy Haj BEKTOpamMH. BeKTOpHOE yMHOKEHHE
BEKTOpOB. CBOICTBAa BEKTOPHOrO yYMHOXkeHUsA. [IpsMoyronbHas cucTeMa KOOPIWHAT
B nnpoctpancTie. Koopaunats! Bekropa. Pasnoxenue Bekropa no 6asucy. Koopaunatao-
BEKTOPHBIN METOJ IPU PELICHUU T€OMETPUUECKUX 3a/1a4.

JIBUKeHUS B IPOCTPAHCTBE

JBrxenus npoctpancTBa. Otobpaxkenus. /[BrmkeHus u paBeHCTBO duryp. O6mme
CBOWCTBA JBWKCHUW. BuAbl JIBWKEHWUN: NapajUIeIbHbIA NEPEHOC, LEHTpPAJIbHAS
CUMMETpHS, 3€pKallbHasi CUMMETpHS, MOBOPOT BOKpyr mnpsimoi. IIpeoOpazoBaHus
noaooust. [Ipsimas u cdepa Ditnepa.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy 10 kiacca oOydJarommiicss HAyqUTCS:

CBOOOJTHO OTIEPHPOBATH OCHOBHBIMH MOHATUSMHU CTEPEOMETPHH MPH PEIICHUN
3aJlay ¥ POBEJICHUHU MAaTEeMAaTHUYECKUX PACCYKICHUN;

MPUMEHSATh AKCHOMBI CTEPEOMETPUHM | CIEACTBUS W3 HHX TMPU PCIICHUU
reOMETPUYECKUX 33714,

KJaccu(UIIMPOBAaTh B3aUMHOE  PACIIOJIOKEHUE TPSIMBIX B  IPOCTPAHCTBE,
MJIOCKOCTEH B MMPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

CBOOOTHO OTNIEPUPOBATH MOHSATHSMHU, CBSI3aHHBIMH C yTJIaMH B MPOCTPAHCTBE:
MEXIy IPSIMBIMUA B IIPOCTPAHCTBE, MEXKTY MPSMOMN U TUIOCKOCTHIO;

CBOOOJTHO OTIEPHPOBATH MOHATUSIMH, CBI3aHHBIMU C MHOTOTPAHHUKAMHU;

CBOOOJTHO pacro3HaBaTh OCHOBHBIC BUJBI MHOTOTPAHHHUKOB (IIPU3Ma, MUpamMuia,
MPSIMOYTOJIBHBIN TIapaliesienunes, Ky0);

KJ1acCU(UIIMPOBATH MHOTOTPAHHHUKH, BEIOUpasi OCHOBaHUS IS KJlacCUu(PUKaInu;

CBOOOJTHO OIIEPUPOBATH MOHATHSIMH, CBI3aHHBIMHA C CEUYCHHUEM MHOTOTPAHHUKOB
IUIOCKOCTBIO;

BBITIOJTHSATH MapajuIeIbHOE, IIEHTPALHOE U OPTOTOHAIBHOE IMPOSKTUPOBAHUE PUTYD
Ha TUIOCKOCTD, BBITIOJIHATHh H300paxeHus: (GUryp Ha TUIOCKOCTH;

CTPOUTh CEYECHHS] MHOTOTPAHHHKOB pAa3JIMYHBIMH METOJAaMH, BBITIOJHSITH
(BBIHOCHBIE) TIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYpP: BHUIl CBEPXY,
cOOKY, CHU3Y;

BBIYHCIIATH IUIOIIANA IMOBEPXHOCTEH MHOTOTPAHHHMKOB (TIpU3Ma, MHUPaMHIA),
TCOMETPUUCCKUX TEJI C IPUMEHEHHEM (OPMYIT,

CBOOOJTHO OIEPUPOBATh TOHITHAMHU: CHMMETPHS B IPOCTPAHCTBE, IICHTP, OChH
Y TUTOCKOCTh CHMMETPHH, IIEHTP, OCh U TUIOCKOCTh CHMMETPUH (DUTYPHI;

CBOOOJHO  ONEPHPOBATH  IMOHATHUSAMH, COOTBETCTBYIOIIMMH  BEKTOpaM |
KOOpIMHATaM B ITPOCTPAHCTBE;

BBITIOJTHATH JEHCTBUS HAJl BEKTOPaAMHU;

peraTh 3a/ladyu Ha J0Ka3aTeIhCTBO MAaTEMAaTHUUECKHX OTHOIICHWA U HaXOXIIECHUE
TEOMETPUYECKUX  BEIUYMH, TMPUMEHSS W3BECTHBIE METOJAbl TMPU  PEIICHUU
MaTeMaTHYECKUX 3a/1a4 TIOBBIIIICHHOTO ¥ BHICOKOTO YPOBHS CIIOKHOCTH;
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OPUMEHSATh  MPOCTEHIMEe  MNpOorpaMMHBIE  CPEICTBA U DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;

U3BJIEKaTh,  NPEOOPA30OBBIBATH u UHTEPIPETUPOBATH uHdOopMaIuio
O TPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPE/CTABICHHYI0 HAa 4YepTexax Hu
pUCYHKaX;

OPUMEHATh TOJIyYCHHbIC 3HAHUS Ha TMPaKTUKE: CpPaBHUBATh M aHAIM3UPOBATH
peanbHble CUTYyalluM, MPUMEHSTh U3YYCHHBIC MOHSTHS B MPOIECCE MOUCKA PEIICHUs
MaTeMaTu4ecku cHOpMyIUPOBAHHON MTPOOIEMBbI, MOJIEIUPOBATH PEabHbIE CUTYallMH Ha
A3bIKE TEOMETPUU, HCCIEIOBaTh IOCTPOCHHBIE MOJEIU C  HUCIOJIb30BAaHUEM
reOMETPUYECKUX MOHATUM U TEOpEM, almnapara aareopsbl, peniaTh NpakTUYECKUe 3a1auu,
CBSI3aHHBIC C HAX0XKIEHUEM F€OMETPUUYECKUX BEJIMYHNH;

UMETh MPEICTaBICHUS 00 OCHOBHBIX dTallax pa3BUTHUS T€OMETPUU KaK COCTaBHOU
yacTH (pyH/IaMEHTA Pa3BUTHUS TEXHOJOTHUH.

K koniy 11 kiacca oOydaromuiicss HAy4uTCs:

CBOOO/IHO OIIEPUPOBATH NOHATUAMH, CBSI3aHHBIMH C IIMJIMHAPUYECKON, KOHUUECKOH
U CpepUUYECKOI TOBEPXHOCTIIMH, OOBSICHATH CIIOCOOBI MOJTyUEHUS;

OTIepUPOBATH MOHATUSIMH, CBI3aHHBIMHU C TEJIAMH BPAILLECHUS: IIMIMHIPOM, KOHYCOM,
cdepoii u mapom;

pacrno3HaBaTh Teja BpaiieHus (IMIMHIP, KOHYC, cdepa u 1map) u oObACHSITH
CHOCOOBI MOTYYEHUS TEJ BPAILLICHHUS;

KJIaCCU(PHUIIMPOBATh B3aUMHOE PacojiokeHue chepbl U MI0CKOCTH;

BBIYHCIISATh BETMYMHBI SJIEMEHTOB MHOTOTPAaHHUKOB M TEJ BpalleHUs, 00bEMBI U
IUIOIA/IM TIOBEPXHOCTEM MHOTOTPAaHHUKOB M TeNl BpAIICHUS, T€OMETPUYECKUX Tel
C MpUMEHEHHEM (HOPMYIT;

CcBOOO/IHO ONIEPUPOBATH MOHATUSAMH, CBA3aHHBIMU C KOMOMHALIMSAMHU TEJ BpaIleHUs
Y MHOTOI'PaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B C)epy U ONMUCAHHBIM OKOJIO c(epsl,
cdepa, BIMCaHHAs B MHOTOTPAHHUK WJIU TEJIO BpaIlCHMS;

BBIUMCIISITH COOTHOIICHUS MEXAY IUIOMAAIMH TOBEPXHOCTEH H 00BEMamu
ITOJTOOHBIX TEI;

n300paxaTh Hu3ydaeMble (QUTYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE UYEPTEKHU
U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJ BpaIlleHHUS;

W3BJICKATb, MHTEPIPETUPOBATH 151 npeoOpa3oBLIBATH uHdopmaIuio
O TPOCTPAHCTBEHHBIX T€OMETPHUECKUX (UTypax, MPEICTABICHHYI0O Ha 4YepTekax u
PUCYHKAX;

CBOOOJTHO OMIEPUPOBATH MOHSATHUEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJIHATD OTEpaIiy HaJl BEKTOPAMH;

3a/1aBaTh IJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM cHUCTEME KOOPIUHAT;

pemiaTh T€OMETPUYECKHE 3aJaud Ha BBIUHUCIEHUE YIJIOB MEXIY NPSIMBIMH U
IJIOCKOCTSIMHM, BBIYUCJIEHUE PACCTOSHUM OT TOYKM JI0 TIUIOCKOCTH, B IIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPIMHATHOTO METO/1A MPU PEILICHUY;

42



denepanbHas pabouas nmporpamma | Marematuka. 10-11 kmaccel (yriryOn€HHBIH YPOBCHB)

CBOOOJIHO OIEPUPOBATH MOHATUIMHU, CBI3aHHBIMU C JABUKEHUEM B MPOCTPAHCTBE,
3HATh CBOMCTBA JIBM)KCHUM;

BBITIOJIHATh U300paXKEHUsI MHOTOIPAHHUKOM M TeJl BpallleHUs MpU MapajijieIbHOM
nepeHoce, IEHTPATLHON CHMMETPHUH, 3€PKATbHOH CUMMETPHH, TIPH TTOBOPOTE BOKPYT
psIMOM, TTpeoOpa3zoBaHUsl TO100KS;

CTPOUTh CEYEHHS MHOTOTPAHHUKOB UM TeJl BpalleHUS: CEUCHHs LUIUHIpA
(mapasuienbHO ¥ NEePIEeHIMKYIISIPHO OCH), CEUeHUsI KOHYca (TapalijieIbHOe OCHOBAHUIO U
MPOXOIsIlee Yepe3 BEPIIUHY), CEUCHHUS 11apa;

MCITOJIH30BaTh METOJIbI TTIOCTPOCHUSI CEUCHHUI: METO CIEJ0B, METOJ BHYTPEHHETO
MPOEKTUPOBAHMUSI, METO] TIEPEHOCA CEKYIIEH TIIOCKOCTH;

JIOKa3bIBaTh TEOMETPUICCKUEC YTBEPIKICHNUS,

MPUMEHATh TeOMETpUYeCKrue (aKThl I PEIICHUS CTEPCOMETPUUYCCKUX 3ajad,
MIPEAIOJIarafoiX HECKOIBKO MIArOB PEIICHUS, €CJIM YCJIOBHUS NPUMCHCHHS 3a/1aHbI
B SIBHOU U HEABHOU hopme;

permaTh 3a/1a4yu Ha JI0Ka3aTeIhCTBO MAaTEMAaTHUYECKUX OTHOIICHWNA M HaXOXKICHUE
r€OMETPUYECKUX BEIIMYUUH;

MPUMEHSITh MPOTPAMMHBIE CPEJICTBA U JIEKTPOHHO-KOMMYHHUKAITMOHHBIE CUCTEMBI
[P PEIICHUN CTEPEOMETPUUYECKUX 3a]1aY;

MPUMEHSATh TIOJyYEHHBIE 3HAHUS HAa TPAKTUKE: CPAaBHUBATH, aHAIM3UPOBATH U
OIICHMBATh PEAJIbHBIC CUTYaIlHH, IPUMEHATh M3yYEHHBIE TIOHITHS, TEOPEMBI, CBOWCTBA
B TIpollecC€ TMOMCKA pEHIeHUs MaTeMaTH4YeCKu CHOpPMYIUPOBAHHOM MPOOIEMBI,
MOJICTUPOBATh PEaNbHBIC CHTYAIlUd HA SI3BIKE TE€OMETPHH, UCCIIEI0BATh TTOCTPOCHHBIC
MOJICNIA C HWCTOJB30BAHMEM T'€OMETPUUYECKHX TOHITHH M TeopeM, ammapara ainreOpsi,
penaTh NpakTUUeCKHe 3aa4u, CBI3aHHBIC C HAXOXK/IEHUEM F€OMETPUUYECKUX BEIUYUNH;

UMETh TIPEICTABICHUS 00 OCHOBHBIX dTarax pa3BUTHUSI TEOMETPUHU KaK COCTaBHOU
yacTu QyHIaMEHTA Pa3BUTHUS TEXHOJOTHH.
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10 KJIACC
Ha3Banue KonunuaectBo OcHOBHBIE BU/IbI JEATEIHHOCTH
OcHOBHOE cofepKaHne
paszena (TeMbl) Kypca 4acoB yqarmxcst
BBenenue B crepeoMeTpuio 23 OcHOBHBIE TPOCTPAHCTBEHHBIE OmnpenensTh MI0CKOCTh Kak GuUrypy,

¢qurypsl.
[ToHsATHSA cTEpEOMETPUN: TOUKA,

npsiMasi, INIOCKOCTbh, IPOCTPAHCTBO.
OcHOBHBIE MTpaBUiIa U300paKeHUs

Ha PUCYHKE IUIOCKOCTH, TapaJuIeIbHbIX
OpsSIMBIX (OTPE3KOB), CEPETUHBI
oTpe3Ka.

[TonsTHs: MepeceKaronmecs mI0CKOCTH,
nepeceKaroluecs npsiMasi ¥ II0CKOCTb;
MOJTYTIPOCTPAHCTRO.

MHoOrorpaHHuKy, H300paxeHue
POCTEHININX MPOCTPAHCTBEHHBIX
buryp, HeCyIIeCTBYIOINX 00BEKTOB.
AKCHOMBI CTEPEOMETPHUH U TIEPBBIE
CJIEJICTBUS U3 HUX.

CnocoOsI 3a1aHUs IPSMBIX U
IIJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH.
Ceuenus. N3o0paxeHne ceueHnuit

B KOTOPOU BBIMOJIHAETCS TIIAHUMETPUS.
Jlenath NpOCTEUIIINE JIOTUYECKUE
BBIBO/IbI U3 aKCHOMATHKH IIJIOCKOCTH.
[TpuBOAUTH MPUMEPHI PEATBLHBIX
00BEKTOB, HICATN3ALINEH KOTOPBIX
SIBJISIFOTCA AKCUOMBI T€OMETPHH.
N3y4aTh, NpUMEHSTh PUHITUIIBI
MMOCTPOEHUS CCUEHUM.

Hcnonb30BaTh AJ1s1 IOCTPOECHUS
CEUEHHUM METO/I CJICJIOB, METO/I
BHYTPEHHETO MPOCKTUPOBAHUS, METO]T
MEePEeHOCca CEKYIIEH MIOCKOCTH.
Pemats cTepeomerpudeckue 3a1auu:
Ha OIpENICJICHUE BUJa CEUYCHUS U
HAaXO0XJIECHUE €r0 TUIOIIA/IH.
AKTyanu3upoBath (DaKThl U METOBI
TJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.

Hcnonb30BaTh Npu peICHUH 33124
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npamMubl, Kyoa v MpU3Mbl, KOTOPBIE
IPOXOJAT yepe3 ux peopa.
N3o0paxenue nepeceueHus
ITOJTYYEHHBIX TUIOCKOCTEMN.
PackpairBanue mocTpOEHHBIX CEUEHHI
Pa3HBIMU LIBETAMH.

Meron cnefoB s HIOCTPOECHUS
ceueHnid. CBOMCTBA IEPECCUEHUN
MPSMBIX U TI0cKOCcTer. [locTpoenune
CEUYEHUH B MUpaMue, Kyoe 1o TpéM
ToukaMm Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3aIIUCh IAaroB
OCTPOEHHUS.

[ToBTOpEHNE IUIAHUMETPUHU.

Teopema 0 mponopIHXOHATBHBIX
orpe3kax. [TogoOue TpeyroabHUKOB.
Teopema Menenast. Pacuérsl

B CEUCHMSIX HA BEIHOCHBIX YEPTEKAX.
Wcropust pa3BUTHS IITAHUMETPUU

U CTEPEOMETPUU

CJIeYIONTHE TUNTAHUMETPUIECKUE (haKThI
Y METOJbI:

Teopemsr Darneca u

O MPOMOPLUHOHATBHBIX OTPE3KaX.
AJITOpUTM AENEHUS OTPE3Ka

Ha N paBHBIX yacTen. Teopema
Menemnas.

PaBHOOCApEHHBIN TPEYTOJIBHHUK.
PaBHOCTOPOHHUI TPEYTOJIBHUK.
[IpsIMOYTOJIBHBIN TPEYTOJIbHUK.
CBONCTBO CcpeHEN JIMHUU
TpeyrojbHuKa. CBOMCTBO OMCCEKTPUCHI
yriia Tpeyrojbauka. CBONCTBO MeIMaH
TPEYTrOJIbHUKA.

[TpusHaku no100usl TPEYTOILHUKOB.
[TomyyaTs nmpencraBieHus oo
OCHOBHBIX ATaIax pa3BUTHUS TEOMETPUH
KaK COCTaBHOM yacTu GyHIaMEeHTa
Pa3BUTHS TEXHOJIOTUI

BzaunmHoe pacrnosioxxenue
MPAMBIX B IPOCTPAHCTBE

B3auMHOe pacnosioxkeHue npsaMbIX

B pocTpancTBe. CKpenBaroImuecs
npsMble. [Ipu3Haky cKkpemumBaromumxcs
IIPSAMBIX.

[TapamienpHble IPsAMBIE

KinaccudunmpoBaTs B3auMHOE
PaCIOJIOKCHHUE TIPSIMBIX

B ITPOCTPAHCTBE, WILUTFOCTPHUPYS
PUCYHKAMHU U TIPUBOJIS IPUMEPHI
U3 peasbHOM JKU3HH.
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B IPOCTpPaHCTBE. Teopema

0 CyILIECTBOBAaHUM U €JUHCTBEHHOCTH
MIPSIMOU MTAPAJIIENBHON TAHHOU
MIPSIMOU, MTPOXOIAILEH YEPES TOUKY
IIPOCTPAHCTBA U HE JIeXKaIIeH

Ha JIAHHOW MPSIMOM.

JlemMma 0 nepeceyeHnn napajieIbHbIX
MPSIMBIX ITOCKOCTHIO. [[apanensHoCTh
TpEX NpsAMBIX. Teopema o Tpéx
napajuieIbHbIX IPSIMBbIX.

TeopeMa 0 CKpEIMBAOIINUXCS TPSMBIX.
[TapamienpHOE MPOEKTUPOBAHUE.
OcCHOBHBIE CBOKCTBA MMAPAIIIETBHOTO
npoektupoBanus. M3o0paxenue
pa3HbIX (UTyp B MapajieibHON
IPOEKIIUH.

[enTpanbHas npoeKuus.

VY011 ¢ COHanpaBJIEHHBIMU CTOPOHAMM.
YTroa Mexy NpsAMbIMHU.

3a1aun Ha JOKA3aTEILCTBO U
UCCJIEIOBAHNE, CBS3aHHBIE

C pacCIOJIOKEHUEM TIPSIMBIX

B IIPOCTPAHCTBE

JloKa3pIBaTh TEOPEMY

O CYLIECTBOBAaHUU U €IMHCTBEHHOCTHU
MapajuieIbHON MPSIMOM, ITPOXOAAIIECH
Yepe3 TOUKY MPOCTPAaHCTBA U HE
JIe)Kale Ha IPYror MpsIMO; JIEMMY

0 MEPECEUECHUH TIIIOCKOCTH JBYMS
MAPAIUICITBHBIMU PSIMBIMU; TEOPEMY

0 TPEX NapaJUIECIbHBIX MPSAMBIX.
JIoKa3pIBaTh NMIPU3HAK
CKPEIIMBAIOIINXCS MPSIMBIX, TEOPEMY
O CKPEILIUBAOUIUXCS MPSIMBIX.
Jloka3bIBaTh TEOPEMY O PABEHCTBE
YIJIOB C COHAIIPABICHHBIMUA CTOPOHAMM.
OOBSACHSTH, UYTO Ha3bIBACTCS
MapasuieNIbHbIM U [IEHTPaTbHBIM
[IPOECKTUPOBAHUEM U KaK BBITIOJIHSIETCSA
MPOEKTUPOBAHKUE (PUTYP HA MIIOCKOCTb.
Jloka3pIBaTh CBOMCTBA MapajuIeIbHOTO
MIPOEKTUPOBAHMUSL.

N300pakats B mapayiebHON
MIPOEKLIMU Pa3HbIE TEOMETPUUECKHE
¢burypsl.

Pewats crepeoMeTpuueckue 3agadn
Ha JI0Ka3aTeIbCTBO U UCCIIEIOBAHNUE,
CBSI3aHHBIE C PACTIOJIOKEHUEM MPSMBIX
B IIPOCTPAHCTBE.
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[IpoBoIUTh JOKa3aTeIbHbBIE
paccykJIeHUs NPU pELICHUU
r€OMETPUYECKUX 3a]a4, CBA3aHHBIX
CO B3aUMHBIM PaCIIOJI0KEHUEM
MPSIMBIX B IPOCTPAHCTBE.
CpaBHUBaTh, AHAIM3UPOBATH U
OLICHMBATh YTBEPKICHHUS C LEIBIO
BBISIBJICHUS JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
MoaenupoBaTh peaabHbIC CUTYalNH,
CBSA3aHHBIE CO B3AMMHBIM
PacoJIOKEHUEM MPSAMBIX

B IIPOCTPAHCTBE, Ha SI3bIKE TEOMETPHUHU.
HccenenoBats NOCTPOEHHBIE MOJETN
C HUCII0JIb30BaHNEM IT'€OMETPUUECKUX
NOHSITUI U TEOPEM, arrnapaTa aiareopsl,
IU(PPOBBIX PECYPCOB.

ITonmyuaTe nipecraBiaeHue

O LEHTPAIBHOM IIPOEKTUPOBAHUH

1 00 ucropuu padboT MO TEOPUH
MEPCIEKTHUBBI

[TapanienbHOCTh MPSMBIX
U IUTOCKOCTEN
B IIPOCTPAHCTBE

[TonsTHs: napamienbHOCTh NPSIMOU U
IIJIOCKOCTH B IIPOCTPAHCTBE.

[Ipu3Hak nmapajuieIbHOCTH MPSIMOM U
nockocTy. CBOKCTBA MAPAIIIETBHOCTH

Knaccudummposats B3auMHOE
PaCIOJIOKEHHE MPSMOU U TIIIOCKOCTH
B ITPOCTPAHCTBE, MPUBOIS
COOTBETCTBYIOIINUE TPUMEPHI
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MIPSIMOU U IIJIOCKOCTH.
['eomerpuueckue 3a1aun

Ha BBIYKCIICHUE U IOKA3aTEIbCTBO,
CBSI3aHHBIE C NIAPAJUIEIIBHOCTBIO

IIPpAMBIX U IUIOCKOCTEH B IMPpOCTPAaHCTBC.

ITocTpoeHne cedeHus1, NpOXOAALIErO
4yepe3 JAHHYIO NPSMYIO Ha YEPTEKE U
MApAIUICIIBHOTO APYTOW MPSIMOM.
Pacuér otHomienui. [lapamnensHas
IPOEKIUS, TPUMEHEHUE

JUTSI IOCTPOEHUS CeYeHui Ky0a

U Tapajuielienunesa.

CaoicTBa napasuiesnenuneaa u npu3Mal.

[TapamtensHble mockocTu. [lprusHaku
MapaJJICIbHOCTH JABYX IIJIOCKOCTEM.
TeopeMa 0 mapasuieIbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH,
MPOXOJAIICH Yepe3 TOUKY, HE
MPUHALJICKAITYIO JAHHOM MIIOCKOCTU U
CIICJICTBUSA U3 HEE.

CBoiicTBa napaieNbHbIX MIOCKOCTEH:
0 TapaJyIeIbHOCTH MPSIMBIX
IepecevyeHUs P NEPECEUCHUN JIBYX
MapajyIeIbHbBIX INIOCKOCTEN TPETHEN;
00 oTpe3Kax napajiebHbIX MPSIMBbIX,
3aKJIFOYEHHBIX MEXKAY NapaJlICIbHBIMU

W3 PEaJbHOW KU3HU.
@opMyIMpOBATh ONPEIAECIICHUE
MapajuiesIbHbIX IPSIMOM U INTIOCKOCTH.
JIoKa3pIBaTh IIPU3HAK

0 MapaJuIENIbHOCTH IPSIMOM U
IJIOCKOCTH; CBOMCTBA MAPAJUICIIBHOCTH
MPSIMOU U TUIOCKOCTH.

Pemate crepeomeTpuueckue 3agaumn
BBIUKCIICHUS U JI0KA3aTEIIbCTBO,
CBSI3aHHBIE C ITAPAIIIENBHOCTBIO
MPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE.
Pemate npaktuueckue 3amaun

Ha IMOCTPOCHUE CEYECHHUI Ha YEPTEkKAX
TETpa’pa v napajuieIeInIeaa.
PemaTe crepeomeTpuyeckue 3aaauu,
CBSI3aHHBIE C IOCTPOCHUEM CEUEHUN
IJIOCKOCTBIO.

IIpoBOANTE JIOTUUECKHA KOPPEKTHBIE
JIOKA3aTENbHBIC PACCYXKICHUS

MIpY PEUICHUU T€OMETPUYECKUX 3a1a4
CBSI3aHHBIX C MAPAJIIETBHOCTHIO
IJIOCKOCTEH.

CpaBHMBATH U aHAJIU3UPOBATH
pealIbHBIE CUTYallH, CBSI3aHHbIC

C MapaJJIETbHOCTBIO NPSIMOU U
IIJIOCKOCTHU B MPOCTPAHCTBE;

48



denepanbHas padbouas nporpamma | Marematuka. 10-11 kmaccel (yriyOJi€HHBIH YPOBEHB)

IJIOCKOCTSIMU; O MEPECECYEHUH MPSIMON
C IByMsI ITapaJlJIeNIbHBIMU IIJIOCKOCTSIMU

MO/JICJIMPOBATh PEATbHBIC CUTYALINH,
CBSI3aHHBIE C TAPAJLIETbHOCTHIO
MPSAMOM U TJIOCKOCTH B MPOCTPAHCTBE,
Ha SI3bIKE TEOMETPUHU

IleprieHIMKYISAPHOCTD
IIPSAMBIX U IUIOCKOCTEN
B IIPOCTPAHCTBE

25

[ToBTOpenue: Teopema Iludaropa
Ha [JIOCKOCTH, TPUTOHOMETPUS
IPSIMOYTOJILHOTO TPEYTOJIbHUKA.
CaoiicTBa Ky0a U MPSIMOYTOJILHOTO
napajuienienumnena. Beraucienue aimH
OTPE3KOB B KyO€ U MPSAMOYTOJILHOM
napajuielIeIunesie.
[lepnieHIUKYISAPHOCTD NPSIMOU U
ockoctu. [Ipusnak
NEPHEHIUKYIIIPHOCTU MPSAMOU U
JI0cKOoCTU. Teopema o CylecTBOBaHUH
U €JIMHCTBEHHOCTH MIPSIMOMH,
MIPOXOJAIIECH YepE3 TOUKY
MPOCTPAHCTBA U MEPIICHANKYIISIPHOM
K IJIOCKOCTH. [1imockoctu u
NEPHEHIUKYJIAPHbIEC UM MpsAMast

B MHOTOTPaHHHKAX.
[TeprieHaUKYIISIp ¥ HAKJIOHHAS.
[TocTpoenue nepnesauKyIsipa

U3 TOYKH Ha TPSIMYIO.

Teopema 0 TPEX NEPNEHAUKYIIAPAX
(mpsimast u oOpaTHasi).

AKTyanu3upoBaTh (DaKThl U METOBI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTUU.
@OopMyIIMPOBATH ONPEICIICHHUS:
MEPIIEHAUKYIISIPHBIX IPSIMBIX

B IIPOCTPAHCTBE; ONPEAECICHUE IPSIMOM,
MIEPIICHIUKYJIIPHON K TUIOCKOCTH.
Jloka3bIBaTh: JIEMMY

O NEPIECHANKYISAPHOCTH IBYX
MapAJUICIIbHBIX MPSIMBIX K TPEThEU
MIPSIMOW; TEOPEMBI O CBSI3U MEXKITY
MAPAJIICITBHOCTHIO MIPSAMBIX U UX
IIEPIICHIUKYJIAPHOCTBIO K IIJIOCKOCTH.
JIoKa3pIBaTh: TEOPEMY, BBIPAKAIOLLYIO
MPU3HAK NEPIECHINKYISIPHOCTH MPSIMOMN
Y TJIOCKOCTH; TEOPEMY

O CYLIECTBOBAHNUH U €IMHCTBEHHOCTHU
MPAMOM, TPOXOISIIEN YEPE3 TaHHYIO
TOYKY Y NEPIEHAUKYIJISIPHON K TAHHOMU
IIJIOCKOCTH.

N300paxaTh B3aMMHO
MEPIIEHANKYJIISIPHBIC TPAMYIO
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Yroa Mexy CKpelnBarOIMMHUCS
psMbIMU. [1OMCK NeprIeH TUMKYISIPHBIX
MPSIMBIX C TIOMOILBIO
MIEPIIEHIUKYJIPHBIX IIIIOCKOCTEN
OpTOorosHaibHOE IPOEKTUPOBAHNE.
[TocTpoeHue ceuenuii kyda, IpU3MBI,
IIPAaBUJIBHOW NMUPAMU/IBI C IIOMOLIBIO
OPTOrOHAJILHOM IIPOEKLIUH.
CummMmeTpus B IPOCTPAHCTBE
OTHOCUTEINBHO IIIOCKOCTH. IInockocTu
CUMMETPHUM B MHOTOTPaHHUKAX.
[Ipu3Hak nepneHAMKyIIPHOCTH
IIPSAMOM M TUNIOCKOCTH KaK CJIEICTBUE
cummeTpuu. lIpaBuiibHbIE
MHOT'OTPaHHUKHU

Pacuér paccrostHuil OT TOUKH

710 TII0CKOCTH. CIIOCOOBI OMYyCTHUTh
NIEPIECHANKYJIAPBI: CHMMETPHS, CIIBUT
TOYKHU 110 NapajuieJIbHON MPSAMOM.
CnBur no HenapasuieIbHOW MPSAMOW,
VU3MEHEHUE PACCTOSIHUN

Y IIOCKOCT.
DopMyJIMPOBATH CBOKMCTBO
MIEPIICHIUKYJIAPA IO OTHOIIEHUIO

K IUIOCKOCTH.

[Tonyyath npencTaBieHUE O 3HAYCHUH
MEePIICHIUKYJIApa JUIs IpyTux obacTeit
Hayku ((u3HKa, YHEPreTuKa, Ja3epHble
TEXHOJIOTHH), B peabHON KU3HU
(TexHuKa, OKpy>Karomiasi 00CTaHOBKA).
JloKa3bIBaTh YTBEPKICHHUSI, CBSI3aHHbIE
C MMPOEKIMEN NPSIMOU Ha TIIIOCKOCTb,
HETIEPIICHIUKYISIPHYIO K 3TOM ITPSAMOM.
Jloka3bIBaTh TEOpEMY O TPEX
NEPHEHANKYIISIPaX U TEOPEMY
oOpaTHyI0 TeopeMe 0 TPEX
NEePHEHANKYIIApaXx.

ITonmyuaTe nipecraBiaeHue

00 OPTOroOHaIBLHOM MTPOEKTUPOBAHUH.
JIoKka3bIBaTh TEOPEMY O MPOEKIINH
TOYKH Ha NPSAMYIO.

Pemate crepeomeTpuyeckue 3agaud,
CBSI3aHHBIE C TIEPIICHIUKYIISIPHOCTHIO
MPSAMOM U INIOCKOCTH.

Pewats npukinanneie 3agauu,
CBSI3aHHBIE C HAXOXKJIEHUEM
r€OMETPUYECKHUX BEJINYHUH.
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Pemats crepeomeTpudecKue 3a1aud,
CBSI3aHHBIC C IPUMEHEHUEM TEOPEMBI
0 TPEX NEPIEHANKYIIAPAX,
HAaXO0XKJECHUEM PACCTOSIHUM,
ITIOCTPOECHUEM MTPOEKIIMH.

CpaBHUBATh U aHATU3UPOBATH
YTBEPKIACHUS C LEIBIO BBISIBJICHUS
JIOTUYECKN KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKIACHUU.
AHanmM3upoBaTh U MOAEIUPOBATH

HAa 3bIKE TEOMETPUU PEAIbHBIC
CUTyalluH, CBSI3aHHBIC

C IEPIEHIUKYJIAPHOCTBIO IIPSMOU U
IIJIOCKOCTH; UCCIIE0BATh ITIOCTPOCHHBIE
MOJIEJIH, B TOM YUCIIE U

C UCII0JIb30BAHNEM ammapara aareopbl

VYTrabl 1 pacCTOAHUSA

16

[ToBTOpEHHME: Yyron Mex 1y NpSIMbIMU
Ha IJIOCKOCTH, TPUTOHOMETPUS

B IIPOU3BOJILHOM TPEYTOJIbHUKE,
TEOpEeMa KOCHHYCOB.

IToBTOpEHHME: yron Mexmy
CKPEIIHUBAOIIUMUCS MTPSIMBIMH

B IIpOCTpaHCTBE. I'eomeTpuueckue
METOZbI BBIYUCIIEHUS YTIJia MEXKIY
IPSIMBIMU B MHOTOTPaHHHUKAX.

AKTyanu3upoBath (PaKThl U METO/bI
[JIAHUMETPUHU, PEIICBAHTHBIE TEME,
[IPOBOJUTH AHAJIOTUU.
DopMyIUpPOBaATH OIIPEAECICHUE
IBYIPAHHOIO yIJIa.

JIoKka3pIBaTh CBOMCTBO PABEHCTBA BCEX
JIMHEMHBIX YIJIOB IBYTPAHHOIO yIJIA.
KnaccuguimpoBaTs AByrpaHHbIE YTIIbI
B 3aBUCUMOCTH OT UX I'PAJTYCHOU MEPHI.

51



denepanbHas padbouas nporpamma | Marematuka. 10-11 kmaccel (yriyOJi€HHBIH YPOBEHB)

JIByrpanHslil yroy. CBOMCTBO
JIMHENHBIX YIVIOB ABYTPAHHOIO YIJIA.
[lepneHAMKYIISIpHBIE TUIOCKOCTH.
CBolicTBa B3aUMHO ITEPIEHAUKYJISIPHBIX
mnockocren. [IpusHak
MEePIEHANKYIIPHOCTH TUIOCKOCTEH;
TE0-peMa O IIPSIMOI MepeceYeHUs IBYX
IJIOCKOCTEN MepIeHIUKYISPHBIX
TPEThEH TIOCKOCTH.

[IpsAMOYTONBHBIN NTapaJUICIICIINIIEN;
Ky0; U3BMEpEeHHUsl, CBOWCTBA
MPSMOYTOJIBHOTO MapaJIIEIEIUIIE A.
TeopeMa o AuaroHa M NPsSMOYroJIbHOTO
napaJijIesIeNuIe1a U CIeICTBUE U3 HEE.
CrepeoMeTpuueCKUE U TTPUKIIATHBIC
3a/1a4u, CBSA3aHHBIE CO B3aUMHBIM
PacoJIOKEHUEM NPSIMBIX U IIJIOCKOCTH.
[ToBTOpEHNKE: CKPEIIMBAOIIAECS
npsiMble, TapAJJIEIbHBIE TNIOCKOCTH

B CTAHJAPTHBIX MHOTOTPaHHUKAX.
[Tapa napanienbHbIX INIOCKOCTEN

Ha CKPELIMBAOIINXCS IPSIMBIX,
pacCTOsTHUE MEXKIY
CKpEUIMBAIOIIUMHUCS MPSIMbIMU

B IIPOCTBIX CUTYyaIUsX.

OnyckaHue NeprneHIuKyJIspos,

@opMyIHPOBATH ONPEIEICHUE B3aUMHO
MIEPIICHIUKYJISIPHBIX TIIIOCKOCTEN.
JIoKa3pIBaTh TEOPEMY O IPU3HAKE
NEPHEHANKYIIPHOCTH JIBYX
IJIOCKOCTEMN.

DopMyJIMPOBATH CIEICTBUE

(13 mpU3HAKA) O MEPHEHANKYJIIPHOCTH
IJIOCKOCTH, KOTOpasi MEPIEHAUKYJIIIpHA
[IPSAMOM, IO KOTOPOH NIEPECEKAOTCS IBE
MJIOCKOCTH, 3TU MIOCKOCTSM.
JIoKa3bIBaTh YTBEPKICHHUS O €TI0
CBOMCTBAaX; TEOPEMY U CIIEICTBUE

U3 HE€ O JUaroHaJsiX MpsIMOYTOJIbHOTO
napajuieienunesaa.

Pemate cTepeoMeTpudeckre 3a1auu,
CBSA3aHHBIE C MEPIEHIUKYISIPHOCTD
NPSAMBIX U IJIOCKOCTEN, UCIIOJIB3YSI
IJIaHUMETPUYECKUE PaKThl U METOBI.
[IpoBOIUTH TOTUYECKU KOPPEKTHBIE
J0Ka3aTeJIbHbIE PacCyKICHUS PU
pELIeHNH TeOMETPUYECKUX 3a/1ad,
CBSA3aHHBIX C IEPIEHANKYJIIPHOCTHIO
IIJIOCKOCTEHN.

AHanu3upoBaTh U MOACIUPOBATH

Ha S13bIKE T€OMETPUH PeaTbHbIC
CUTyallid, CBSI3aHHBIC
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BBIYMCJIEHUE PACCTOSTHUNA OT TOYKHU
110 TOYKH; IPSIMOM; TUIOCKOCTH.
Brruncienne paccTossHUN MEXIy
CKPENIMBAIOIINMUCS MTPSIMbIMU

C IIOMOIIBIO NEPIEHANKYIAPHON
IIJIOCKOCTH.

TpéxrpaHHbli yroJj, HEpaBeHCTBA
JUIsl TPEXTPAHHBIX YIJIOB.

Teopema ITudaropa, Teopemsr
KOCHHYCOB U CUHYCOB

JUISl TPEXTPAHHOTO YTila. JJIEMEHTHI
chepuueckoit TeOMETpUH:
reoJIe3M4ECKHUe JINHUN Ha 3emiIe

C MEPHEHANKYISIPHOCTHIO MPSIMBIX U
TUIOCKOCTEM.

HccnenoBath MOCTPOCHHBIE MOJIEIH,
B TOM YHUCJIE U C UCTIOJIb30BAaHUEM
anmnapara ajnreopsbl.

Pewars npuknagHbie 3a1auw,
CBSI3aHHBIC C HaX0KICHUEM
r€OMETPUYECKUX BEJIMYUH

MHororpaHHuKH

CucreMaru3anys 3HaHH:
MHOrorpaHHHK U €ro JIEMEHTHI.
[Tupamua. Buasl nupamu.
[IpaBunbHas nupamuaa.
[Tpusma. IIpsimMast u HaKIIOHHAS
npu3msl. [IpaBuibHas npusma.
[Ipssmont mapaiutenenumnen,

IPsIMOYTOJIbHBIN Mapauiesenune, Kyo.

Brinmyknsle MHOrOrpanHuku. Teopema
Oiinepa. [IpaBunbHBIE U
MOJIYTIPABUIIbHBIE MHOTOIPAHHUKH

PaGoTath ¢ yueOHUKOM: 3a/1aBaTh
BOIIPOCHI, JI€JIaTh 3aMEUYaHus,
KOMMEHTApUH.

AHaNM3UpOBaTh PELICHUE 3aJa4H.
PucoBaTh BBINTyKJIbIE MHOTOIPAHHUKH
C 3aJITaHHBIMH CBOMCTBAMU;
BOCCTAHABJIMBAThL OOIIUN BU
BBIITYKJIOTO MHOTOTPAHHUKA 110 ABYM
€ro MPOEKIUSM.

J10Ka3bIBaTh CBOMCTBA BBIITYKJIOTO
MHOTOIPaHHHUKA.

PucoBath BBITYyKJIbIE MHOTOIPAaHHUKHU
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C pa3HOM SUIIEPOBOM XapaKTEPUCTUKOU;
UCCJIEI0BATh BO3MOKHOCTH MOJTyYEHHUS
pe3yJbTara Ipy BapbUPOBAHNUHN JTAHHBIX.
Jloka3pIBaTh CBOMCTBA MPAaBUIIBLHBIX
MHOTOIpaHHHUKOB. [1manupoBarsb
IIOCTPOEHUE IPABUIIBHBIX
MHOTOIPAHHUKOB Ha MOBEPXHOCTSIX
IPYTUX IPaBUIbHBIX MHOTOTPAHHUKOB

BekTopsl B mpocTpaHCTBE

12

[TonATHE BEKTOpA HA TNIOCKOCTH

U B IIPOCTPAHCTBE.

CyMMa 1 pa3HOCTh BEKTOPOB, IPABUIIO
napajuiesIeIMInea, YMHOKEHHUE BEKTOpa
Ha YMUCII0, Pa3JIOKEHNUE BEKTOpa

1o 0a3ucy TpEX BEKTOPOB, HE JIEKAIUX
B OTHOU IIJIOCKOCTH.

CkansipHO€ TpOU3BEICHUE,
BBIYMCJICHUE YIJIa MEXKy BEKTOpaMu

B IIPOCTPAHCTBE.

[Ipocrenmmue 3agauu ¢ BEKTOpaMu

AKTyanu3nupoBaTh (HakThl U METOJIbI
IJIAHUMETPUHM, PEIICBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTHHU.

OnepupoBatTh MOHITUSMU: BEKTOP

Ha IUIOCKOCTH U B MPOCTPAHCTBE;
KOMILUTaHapHbIE BEKTOPHI. [[puBOIUTH
npuMepbl GU3NIECKUX BEKTOPHBIX
BCJIUYHH.

OcBauBaTh NpaBuJia BHITIOJTHEHUS
IIEUCTBUU CIIOKEHHUS U BEIYUTAHUS
BEKTOPOB, YMHOKEHUSI BEKTOPa

Ha 4YHUCIIO.

Jloka3pIBaTh MpU3HAK KOMITJIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3bsIBaTh TEOPEMY O PA3I0KECHUHU
JT000T0 BEKTOpa MO TPEM TaHHBIM
HEKOMILIAaHAPHBIM BEKTOPAM
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[ToBTOpenue, 06001IEHIE
M CUCTEMATH3aIsI 3HAHUH

O6o0061maroniee MOBTOPEHUE MOHATHIA
U METOJIOB Kypca T'€OMETPUH

10 kmacca, cucreMaTu3alus 3HaHUH.
Hcropust pa3BUTHS CTEPEOMETPHUH KaK
HayKH U €€ pojib B Pa3BUTUHU
COBPEMECHHBIX MH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHHA

Pemats crepeomeTprueckue 3anaun
Ha J0Ka3aTeNbCTBO MATEMATHUECKUX
OTHOILIEHUH, HAXOKJICHHE
r€OMETPUYECKUX BEIUYUH (IJIHH,
VTJIOB, TUIOIIAACH, 00BEMOB).
Hcronb30BaTh MpHU pEILICHUN
CTEPEOMETPUYECKUX 3a1a4
IUTAHUMETPUYECKHE (DaKThl U METO/IBI.
IIpoBOAUTE JTOTUYECKU KOPPEKTHBIE
JIOKa3aTeIbHbIE PACCYKICHU

IIPU PELIEHUN CTEPEOMETPUIECKHUX U
IJIAHUMETPUYECKUX 3a/1a4.
CpaBHUBATh ¥ aHATM3UPOBAThH
peabHbIE CUTYaIUU U BBISIBIISTH
BO3MOYKHOCTb €€ MOACIUPOBAHUS Ha
A3bIKE TE€OMETPUMU.

MopenupoBaTh peanabHy CUTYaLUIO
Ha A3bIKE T€OMETPUU U UCCIIEN0BATH
IIOCTPOECHHBIE MOJIENIN, B TOM YHUCJIE U
C UCTIOJIb30BaHUEM arnapara aareopsbl.
Hcnonp30BaTh KOMIBIOTEPHBIE
IIPOrpamMMBl IPU PEIICHUH 3a/1a4.
Ilomy4ats npeacraBieHUE O TEOMETPUU
KaK O pa3BUBAIOLIECHCS HAyKe,
HCCIIEAYIOLIEH OKPYKAIOIIUNH MUD,
CBSI3aHHOM C peaJibHbIMU O0OBEKTAMH,
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ITIOMOTAIOIIEH PEIINTh PEAJIbHBIC
KU3HEHHBIE CUTyallN O POJIU
CTEPEOMETPUH B PA3BUTHU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHA.
CpaBHUBATh U aHATU3UPOBATH
YTBEPKIACHUS C LEIBIO BBISIBJICHUS
JIOTUYECKN KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKIACHUU.

Hcnonb3oBath HU(POBBIE PECYPCHI

I/ICCHGIIOBaTB IIOCTPOCHHBLIC MOJICIIN.

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

102
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11 KJIACC
Ha3Banue KonunuaectBo OcHOBHBIE BUJIBI JEATEIHHOCTH
OcHOBHOE CO/IepKaHUE
paznena (Tembl) Kypca 4acoB yqammxcs
AHamMTHYECKast TEOMETPHUS 15 [ToBTOpEHME: KOOPAMHATHI BEKTOpa AKTyanu3upoBaTh (DaKThl U METOBI

HA IUIOCKOCTH U B IPOCTPAHCTBE,
CKaJISIPHOE TPOU3BEICHUE BEKTOPOB,
BBIYUCJICHUE yTJIa MEXK]y BEKTOpAMHU
B IIPOCTPAHCTBE. Y PaBHEHUE NPSIMOM,
IIPOXOSIIIEN Yepe3 ABE TOUKHU.
YpaBHEHHE TIIIOCKOCTH, HOPMaJlb,
YPaBHEHHUE IUIOCKOCTU B OTPE3KAX.
BekropHoe npousBenenue. JInnenoie
HEpPABEHCTBA, JINHENHOE
MPOrPAMMHPOBAHUE.

AHaIUTUYECKHUE METOJIbI Pacyéra
yTJIa MEXY MPSIMBIMUA U TIJIOCKOCTSIMU
B MHOTOrpanuukax. ®opmyia
pacCTOSTHUS OT TOYKH A0 IIOCKOCTH
B KOOpAMHATaX.

Haxoxnenue paccTosHul OT TOYKHU
710 TIJIOCKOCTH B KyO€ U MpaBUIILHOM
MUpaMuIe

IJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJAUTH AHAJIOTHH.

CBoauTh ACHUCTBHUS C BEKTOpaMu

K aHAJIOTUYHBIM JECHCTBUSIM C UX
KOOpJIMHATaAMH.

BcnomHUTE onipenenenne CKaasipHOToO
YMHOEHUS U €r0 CBOMCTBA.
Bpraucnsats ¢ moMoIb0 CKaasspHOTO
YMHOKEHUS IJTMHBI BEKTOPOB, YTJIbI
MEKy HUIMHU, YCTaHABIIUBATh
MEePIEHANKYJISIPHOCTh BEKTOPOB.
BriBOaUTH YypaBHEHHE MIIOCKOCTH U
bopMyIly pacCTOSTHUSL OT TOUKH

J10 TIJIOCKOCTH.

Pemars 3agauu, coueras
KOOPJAMHATHBINA ¥ BEKTOPHBIA METOBI.
[IpoBOIUTH TOTUUECKH KOPPEKTHBIE
JIOKAQ3aTEIbHBIC PACCYKIACHUS

[IPU PEIIEHUU TEOMETPUUYECKUX 3a71a4
Ha MPUMEHEHUE BEKTOPHO-
KOOPJAUHATHOI'O METO/A.
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AHanM3upoBaTh U MOJEINPOBATH
Ha SI3bIKE TE€OMETPHUH PEAIbHbIE
CUTYAIINH, CBSI3aHHbBIE BEKTOPAMH U
KOOpJIMHATAMHU.

HccnenoBats mOCTPOCHHBIE MOJEINH,
B TOM YHCJIE U C UCTIOJIb30BAHUEM
anmnapara anreopsl.

Hcnonb30BaTh KOMIbIOTEPHBIE
IPOrPaMMBI.

3HAKOMUTBCS C UCTOPUEH Pa3BUTHS
MaTeMaTUKHU

[ToBTOpEeHue, 06001ICHNE
U CUCTEMATH3aIUs 3HAHUN

15

CedeHust MHOTOTPaHHUKOB:
CTaHJApPTHBIE MHOTOTPAaHHUKH, METOJ
CJIEN0B, CTAaHAAPTHBIE IUNIOCKOCTH,
[IEpECEUYECHHUs NPSMBIX U INIOCKOCTEM.
[TapannensHble NPAMBIE U TUIOCKOCTH:
IapajulIesIbHbIE CEUYECHHUs], PACUET
OTHOUICHHM, YTIIbl MEXKIY
CKPEILUBAIOIIUMHUCS MPSMBIMH.
[lepnieHaUKYISIpHBIEC PSAMBIE U
IJIOCKOCTH: CTAHIAPTHBIE NAPHI
NEPHEHIUKYJIIPHBIX INIOCKOCTEH U
MPSIMBIX, CHMMETPUH
MHOT'OI'PaHHUKOB, TEOpEMa O TPEX
NEPIEHINKYJIAPax, BBIYUCICHUS JJINH

CTpouTh ceueHusl.

Pemath crepeomMeTpruuecKue 3a1auu
Ha JJ0Ka3aTeIbCTBO MaTEMAaTHUYECKHUX
OTHOIIICHUM, HAXO0XKJICHHUE
reOMETPUICCKHUX BEJIIMUUH (JJTHH,
YTJIOB, IJIOIIaAei, 00bEMOB).
Hcnonws30BaTh npu peieHnu
CTEPEOMETPUYECKUX 3aa
MJIaHUMEeTpUudeckue (akThl U METOIBI.
[IpoBOAUTE TOTMYECKH KOPPEKTHHIC
JI0OKa3aTeIbHbIE PACCYKICHUS

P PEILICHUH CTEPEOMETPUUECKUX
3aja4.

CpaBHMBATH U AaHATTU3UPOBATH

58



denepanbHas padbouas nporpamma | Marematuka. 10-11 kmaccel (yriyOJi€HHBIH YPOBEHB)

B MHOTOTPAHHHKAX.
[ToBTOpeHue: momanu
MHOT'OYT'OJIbHUKOB, (POPMYJIBI

JUTS TUTOIAZIEH, COOOpaskeHUs
MoJ00us.

[Tmomaau ceueHnit MHOTOTrPaHHUKOB:
TJIOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus
Ha 9aCTH, COOOpaKeHUsI OI00us

pealbHbIEe CUTYallUH U BBISIBIST
BO3MOYKHOCTh €€ MOJIETUPOBAHUS

Ha SI3bIKE TECOMETPUHU.

MopenupoBaTh peaibHyIO CUTYaIUIO
Ha SI3bIKE TEOMETPUU U UCCIEA0BATh
MOCTPOCHHBIE MOJIENH, B TOM YHUCJIE U
C UCTIOJIH30BaHUEM alllapaTa ajureOphl.
Hcnonb30BaTh KOMIBIOTEPHBIC
IPOrpPaMMBbI [IPU PEIICHUH 3a]1a4

O0BEM MHOTOrpaHHUKA

17

O0bEM Tena. O0BEM MPAMOYTOIBHOTO
napajuiesienuIe1a. 3a1aun

00 yJIBOeHHHU Ky0a, 0 KBaJIpaType
Ky0a; O TPUCEKIIUHU yTJIa.
CrepeoMeTpuuecKue 3aauu,
CBSI3aHHBIEC C 00BEMOM
IPSIMOYTOJILHOTO MapasuieNenuIea.
[IpuknaanHbie 3a1a4u, CBI3aHHbBIC

C BBIUUCIIEHUEM 00bEMaA
IPSMOYTOJIBHOTO Napajuiesienuneaa.
O0BEM NPSIMOIA TPU3MBI.
CrepeoMeTprueCcKHE 3a/1a4H,
CBSI3aHHBIC C BBIUHUCIIEHUEM 00BEMOB
psAMOM pu3Mel. [IpuknagHeie
3aJ1a4yu, CBSI3aHHBIE C 00BEMOM
MPSIMOU MIPU3MBL.

CB00OOAHO ONEPUPOBATH MOHATUAMH:
00BEM Tena, 00bEM MPSIMOYTOIBHOTO
napajuiesienunesaa.

@opMyIMpOBaTh OCHOBHBIE CBOWCTBA
00BEMOB.

Jloka3sIBaTh TEOpEMy 00 00BEME
IPSIMOYTOJILHOTO MapasuielienuIiea,
CJIEJICTBUS U3 HEE.

Pa3pe3ars MHOrOrpaHHuKH,
NEepeKyIaablBaTh YaCTH.

Pemars crepeomerpuyeckue 3a1auu,
CBSI3aHHBIC C BHIYUCIICHHEM 00BhEMA
NPSIMOYTOJILHOTO MapaJijieenuIena,
MIPU3MBI.

CpaBHUBaTh U aHATU3UPOBATH
YTBEPKICHUS C LEIbIO BbISIBJICHUS
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Brraucnenne o0bEMOB Ten

C IOMOIIBIO OMPENETEHHOTO
uHTerpana. O0bEM HaAKIIOHHON
IPU3MBI, TUPAMHUIBL.

®dopmysna 00bEMa TUPaAMU/IBI.
OTtHomeHne 00bEMOB IMTUPAMUST

¢ OOIIUM YTJIOM.
CrepeoMeTprueckue 3a1a4u,
CBSI3aHHBIE C 00BEMaMU HAKJIOHHOU
PU3MBI, MTUPAMHUIBI.

[IpuknanHble 3302494 IO TEME
«O0OBEMEI TEIT», CBI3aHHBIC C 00BEMOM
HAKJIOHHOW MPU3MBbI, TUPAMUIBI.
[Ipumenenue o0bEMOB. Brruncnenue
pacCTOSTHUS A0 TIOCKOCTH

JIOTUYECKUA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKJICHUN.
AHamM3upoOBaTh U MOJICIIUPOBATH

Ha SI3BIKE TEOMETPUH PEATHHBIC
CUTYaIINH, CBSI3aHHBIE C 00BEMOM
IPSIMOYTOJILHOTO TapajuIeleuIIe 1a,
PU3MBI, TUPAMHUIBI.

HccnenoBats NOCTPOCHHBIE MOJEIH,
B TOM YHCJI€ U C UCTIOJIB30BAaHUEM
amnmapara anreOpsl.

BBIBOIUTE OCHOBHYIO HHTETPATBHYIO
dbopmyIy ISl BEIYUCICHUS 00hEMOB
Te.

Jloka3bpiBaTh TEOpEMy 00 00bEME
HAKJIOHHOW MPU3MBI Ha TIPUMEPE
TPEYTroJIbHOM MPU3MBI U

JUTS TIPOU3BOJILHOM MPU3MBL.
Jloka3bIBaTh TEOpEMY: 00 00BEME
nupamMuabl, GOPMYITHPOBATH CIICICTBHSI
U3 Hee: 00bEM yCeUEHHOM MUPAMU/IBI.
BriBoguTh (hOpMyITy JJIS1 BEIYUCIICHUS
00BEMOB yCEUEHHOM MUPAMU/TBI

Temna BpatieHus

24

[unuHapuyecKkas MOBEPXHOCTD,
oOpa3zyrolye UIHHAPUIECKON
HIOBEPXHOCTH.

CB000/IHO OTIEPUPOBATH MOHSATUSIMU:
AJTAHIPUYICSCKAsS TTIOBEPXHOCTD,
IHAp. M3ydaTh criocoOsbI
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Hummunp. [Ipsamoit kpyrosou
munHap. [nomnaab noBEpXHOCTH
UIMHAPA.

Konnueckast HOBepXHOCT®,
o0Opa3yronme KOHUIEeCKON
noeepxHocTH. Konyc. CeueHne KoHyca
IUIOCKOCTBIO, MapajuIeIbHON
IJIOCKOCTHA OCHOBAHMS. Y CEYEHHBIN
KoHyc. 300pakeHne KOHyCOB U
YCEUYEHHBIX KOHYCOB.

[Tnomaas OOKOBOI MOBEPXHOCTU U
ITOJTHOM MOBEPXHOCTH KOHYCA.
CrepeoMeTpuueCcKHe 3a/1a9n

HAa JI0KAa3aTeIbCTBO U BHIYUCIICHHE,
IOCTPOCHUEM CEUYECHMM LHJIMHIPA,
KOHYyca.

[IpuknagHbie 3aa4u, CBI3aHHBIE

C LIWJIMHJIPOM.

Cdepa u map.

[Tepeceuenue cdepol u mapa

¢ miockocTrio. Kacanue mapa u
chepbl I0CKOCTHIO. Bun n
U300paKeHHE Iapa.

VYpaBuenue chepsl. [Lnomans chepol u
e€ yacTen.

Cummetpust cepsl u mapa.

NOJIyYEHUS UUITUHAPUYECKON
MOBEPXHOCTH, LIUJIMHIPA.
N300paxaTh WHIIMHAP U €r0 CEUECHHUS
IJIOCKOCTBIO.

CB00OOAHO ONEpPUPOBATH NOHATHUSAMMU:
KOHUYECKas MOBEPXHOCTh, KOHYC,
yced€HHbIN KoHyc. M3yuaTh cnocoObl
NOJIy4E€HHS] KOHUYECKON IOBEPXHOCTH,
KOHYyca.

N300paxaTh KOHYC U €r0 CEYEHHUSI
IUIOCKOCTBIO, POXOAIIEH Yepe3 OCh,
Y IJIOCKOCTBIO, NEPIEHAUKYIIAPHON

K OCH.

BriBoguTh (hOpMyIIBI 7151 BEIUUCIECHUS
OOKOBOW U TIOJTHOM TTOBEPXHOCTEH Te
BpaieHus. Pemars
CTEPEOMETPUYECKHUE 3a]]a4H, CBI3aHHBIC
C TeJIaMH BPAILEHUsI, HAXOXKICHUEM
oA O0KOBOM U TIOJIHOM
MOBEPXHOCTH, IOCTPOCHUEM CEUEHUH.
Hcnons30Bath MpHU peIIEHUN 33]1a4
IUTAaHUMETpHUUYEcKHe (PaKThl U METOJIbI.
CpaBHMBaTh U aHAIU3UPOBATH
YTBEPKJIECHHUS C LEJIBIO BBISBICHHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
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CrepeoMeTpuuecKue 3a1auu

HAa JI0Ka3aTeJIbCTBO U BBIUUCIICHUE,
CBsI3aHHBIE CO c(epoil U mapoM,
MOCTPOEHUEM UX CEUCHUN
MJI0CKOCTBIO.

[IpuknagHbie 3a1a4K, CBI3aHHBIC
co cepoil u mapom.

[loBTOpEHNE: OKPYX)HOCTH

HAa TJIOCKOCTH, BBIUUCICHUS

B OKPYKHOCTH, CTaHIapTHBIE
noo0usl.

Pasznuunbie komMOUHAINY TEI
BpAICHUS 1 MHOTOTPaHHUKOB.
3anauu no Teme «Tena u MOBEepXHOCTH
BpaILCHUs»

AHanu3upoBaTh U MOJICTUPOBATH

Ha SI3bIKE TEOMETPUU peaTbHbIC
CUTYaIINH, CBSI3aHHbBIE C KOHYCOM

U UWIMHAPOM.

HccnenoBats mOCTPOCHHBIE MOJEINH,

B TOM YHCJIC ¥ C UCIIOJIb30BAHUEM
anmnapara anreopsl

AKTyanu3upoBaTh (DaKThl U METOBI
TUTAHUMETPHH, PEJIEBAHTHBIC TEME,
IPOBOIUTH AHATOTHH.

CB000OHO ONEPUPOBATH MOHITUSIMH:
chepa u map, UEHTpP, paanyC, TUAMETP
cdepsl U mapa.

HccnenoBaTh B3aMHOE PAaCIONIOKEHUE
chepbl U TIIOCKOCTH.

@opMyIMpPOBATh ONPEIECIICHHUE
KacaTeIbHOM TUNIOCKOCTH K cepe.
Jloka3bpIBaTh TEOPEMBI O CBOMCTBE U
pU3HAKE KacaTeIbHOU TUIOCKOCTH.
BriBouTE (hOpMYITy JJ1S1 BEIYUCIICHUS
riotmaau cepsl yepe3 paauyc chepsl.
Pemats crepeoMerprueckue 3a1auu,
CBsI3aHHBIE CO CEepoit U mapoM,
HaxO0XKJICHUEM ILIOIIaIu chephl U €
yacTel, MOCTPOCHUEM CeueHUi chepsl
U 11apa.
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AHanu3upoBaTh U MOJEIHPOBATH

HAa SI3bIKE TEOMETPUU PEAIbHBIE
CUTYaIlMH, CBSI3aHHBIE C IAPOM U
chepoti.

Pemars npocTele 3a1aun, B KOTOPBIX
(GUrypupyroT KOMOMHAIIMH TeJl
BpAILEHNS] U MHOTOIPAaHHUKOB.
Hcnonp30Bath npu penieHny 3aaad,
CBSI3aHHBIX CO cepoil u mapom,
IUTAHUMETPUYECKUE (DaKThl U1 METOBI.
Pemars crepeomeTpuueckue 3anauu,
CBsI3aHHBIC C TEJIAMU BpallCHUs,
IIOCTPOECHUEM CEYEHUN TEJ BPAILLICHMUS,
C KOMOMHAIMSMU TeJI BpallleHUs U
MHOI'OTPaHHUKOB.

IIpoBOAUTE JIOTUYECKU KOPPEKTHBIE
JIOKa3aTEJIbHBIE PACCYKICHHUS

IIPU PELICHUU F'€OMETPUYECKUX 3a/1a4,
CBSI3aHHBIX C NEPIEHAUKYJISIPHOCTHIO
IIJIOCKOCTEN.

AHaJIM3UPOBATh U MOJAEIUPOBAThH HA
A3bIKE TEOMETPHUM PEAJIbHBIEC CUTyallUH,
CBSI3aHHBIE C MHOTOI'PAaHHUKAMM.
HccnenoBaTh MOCTPOEHHBIE MOEIIH,
B TOM YHCJIE U C UCITOJIb30BAHUEM
anmnapara aareopsl
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[Imomaau noBEpXHOCTH
1 00BbEMBI KPYTJIBIX TEI

O06beéM mumuHapa. Teopema

00 00bEME TPSAMOTO ITUITUHIPA.
[Imomaan OOKOBOM U ITOJTHOM
MOBEPXHOCTH ITUIMHAPA.

Brruncnenne o0bEMOB TEI

C MMOMOUIBIO ONPEAECTEHHOTO
uHTerpana. OobpEéM KoHyca.

IInomaau 60KOBOM M IMOJIHOM
MMOBEPXHOCTHU KOHYCA.
CrepeoMeTprueckue 3a1auu,
CBSI3aHHBIC C BEIYUCIIEHHEM 00HEMOB
LIWJIMH]Ipa, KOHYyCA.

[Tpuknagnsie 3agaun o Teme «OO0bEMBI
Y TUTOIIAI IOBEPXHOCTEMN TEJI.
O0BEM 1m1apa U MIapoOBOTO CEKTOPA.
Teopema 006 00béMe miapa. [1nomans
cdhepsl.

CrepeoMeTpuuecKue 3a/1a4u,
CBSI3aHHBIC C BEIYHMCIICHUEM 00BEMOB
napa, IapoBOro CerMeHTa, IapoBOTO
CeKTopa.

[IpuknagHbie 3a0a4U 110 TEME
«OOBEMEBI TEII», CBI3aHHBIE

¢ 00BEMOM TI1apa U TUIOMIAAbI0 ChEepHI.
CooTHOIIEHUS MEXTY TIJIOMIAISIMU
MOBEPXHOCTEN M 00BEMAMU MO I00HBIX

CB0OOAHO ONEPUPOBATH MOHATUSMH:
00BEM Temna, TUIOIIA b TOBEPXHOCTH.
®opMyIIUpoBaTH OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3sIBaTh TEOPEMBI: 00 00bEME
HUIMHIpa; 00 00BEME KOHYCA.
BriBoguTh hOpMYyIIbI I BHIYUCICHUS
00bEMa yceu€HHOTO KOHYCa.
HccnenoBats NOCTPOCHHBIE MOJEIH,

B TOM YHUCJIE U C UCIIOJIb30BAHUEM
amnmnapara anreOpsl.

3HaTh BO3MOXKHOCTH PEIICHUS 33124
Ha IOCTPOEHHE LIMPKYJIEM U JINHEWKOM,
0 KJIACCUUYECKHUX HEpa3pelIuMbIX
3a/1auax.

CB00OOAHO ONEpUPOBATH TOHATUSIMMU:
IapOBOM CETMEHT, IIAPOBOM CIIOH,
IApOBOM CEKTOP, OCHOBAHKE U BHICOTA
CEerMEeHTa, OCHOBAaHHE U BhICOTA
IaPOBOTO CJIOA.

BriBouTE (hOpMYIIBI 711 HAXOXKICHHS
00BbEMOB TIIAPOBOTO CETMEHTA,
IIapOBOTO CEKTOPA, IUIONIAau c(hepsl.
Jloka3sIBaTh TeOpeMy 00 00BEME 11apa.
Pemates crepeomerpuyeckue 3amaau,
CBSI3aHHBIE C 00BEMOM I11apa, IAPOBOTO
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TEJl.

[TonoOHBIC TENIa B TPOCTPAHCTBE.
N3menenune o0bEMa rpu 1mog00UH.
CrepeoMeTpruuecKue 3a/1auu,
CBSI3aHHBIE C BBIYUCIEHHEM 00BHEMOB
TeJ W TUIOIIAJel TOBEPXHOCTEH

CETMEHTA, IIapOBOT0 CEKTOPA,
IIOMAABIO CHEpHI.

CpaBHHBaThH U aHATM3UPOBATH
YTBEPKICHUS C TICJTBIO BBISIBICHUS
JIOTUYECKUA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
AHanM3UpoOBaTh U MOJICIIUPOBATh

Ha SI3bIKE TEOMETPUU peaTbHbIC
CUTYaIINH, CBSI3aHHBIE C 00BEMOM
1rapa, IapoBOT0 CErMEHTA, IapOBOTO
CErMEHTA, IJIOMIaAbI0 CepBhl.
CB00OOAHO ONEPUPOBATH MOHATUEM:
1o/100HbIE TeTa B IPOCTPAHCTBE.
Boruucaste 00bEMBI TEIT ¢ TOMOIIBIO
OIIPEAEIEHHOI0 UHTErpala.

Pemats crepeomerprueckue 3aaum,
CBSI3aHHBIC C COOTHOIIIEHUSMH MEXKTY
TIOMIASIMU TTIOBEPXHOCTEN U
00BbEMaMHU TOJOOHBIX TEI.
[TpoBOAUTH JTOTUYECKU KOPPEKTHBIE
JI0Ka3aTEeNbHBIE PACCYXKIACHUS

IPY PEIICHUN TeOMETPUUECKHX 3a]1ad,
CBSI3aHHBIX C BHIYHCIICHHEM 00HEMOB
TEJI C TIOMOILBIO OMPEIETIEHHOTO
WHTErpaja, HaX0XJICHUEM
COOTHOIICHHS MEXTY TIOIIA ISIMH
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MTOBEPXHOCTEHN 1 00bEMaMH TOJOOHBIX
TEJL.

AHaM3UpOBaTh U MOJEITHPOBATH

Ha SI3BIKE TEOMETPUHU PEATbHBIC
CUTYaIlNH, CBSI3aHHBIE C 00bEMAMU U
MOBEPXHOCTSIMU Te,

HAa JI0Ka3aTEeIbCTBO U HA HAXOXKICHHE
T€OMETPUUYECKUX BEJTUUHH

JIBu>xeHust

JIBUKEHUsI TPOCTPAHCTBA.
OtoOpaxenusi. JIBuxeHus U
paBeHCcTBO uryp. O61me cBoiicTBa
NIBIDKEHUM. BUIpl ABM>KEHU
napasuiesIbHbIA IEPEHOC, LICHTPaJIbHAs
CUMMETpHSI, 3epKajibHass CHMMETPHS,
IIOBOPOT BOKPYT MPSIMOM.
[Ipeo6pazoBanms mogoous. [psamas u
chepa Ditnepa.

I'eomerpuueckue 3agauun

Ha TIPUMCHCHHE JIBIKCHHUS

IIpuMeHsTh paBUiia BBITIOJIHEHUS
JICUCTBUM CII0KCHHUS U BEIYUTAHUSI
BEKTOPOB, YMHOKEHHUS BEKTOPa

HA YKCJIO MIPU PELICHUH 3a/1a4.
Haxoauts KoOpAMHATHI BEKTOpA

B JJaHHOM 0a3HCe M CTPOUTH BEKTOP
10 €r0 KOOPANHATAM.

BcnoMHUTSE onipeienieHre CKISPHOTO
YMHOXEHHUS U €T0 CBOKCTBA.
BbryncisaTh ¢ TOMOIIBIO CKAISIPHOTO
YMHOXEHUS IJTMHBI BEKTOPOB, YIJIbI
MEX1y HUMHU, YCTAHABIIUBATh
MEPIIEHANKYJIIPHOCTh BEKTOPOB.
AHaIu3UpoBaTh U MOJICIUPOBATH

Ha A3bIKE TEOMETPUHU PEATbHBIE
CUTYaIlUH, CBSI3aHHBIC ¢ (PU3NUECKUMU
BEKTOPHBIMU BEJIMYMHAMU.
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Hcnonp30Bath pu perieHny 3a1ad,
CBSI3aHHBIX C BEKTOpaMH

B MPOCTPAHCTBE, TIIAHUMETPHICCKHE
(baKThl ¥ METOJIBI.

CB00OOAHO ONEpPUPOBATH NOHATHUSAMMU:
0TOOpaK€HUE MPOCTPAHCTBA Ha ceO4,
JBIKEHUE TTPOCTPAHCTBA;
[EHTpaJIbHAsI, OCEBas U 3epKabHAs
CUMMETPHH, NTAPAJUIENBHBIN IEPEHOC;
PaBEHCTBO U moj00ue puryp.
Jloka3bIBaTh YTBEPHKIACHUS O TOM, YTO
[EHTpaJIbHAsI, OCEBas U 3epKabHAs
CUMMETPHH, MTapaIeIbHBIN TIEPEHOC
SIBJISIFOTCS. ABMIKCHUSIMU. BBIMOTHATE
npeoOpa3oBaHus MOI00US.
OrnepupoBaTh MOHATHUSIMU: TpsIMast U
chepa Ditnepa.

Pemate reomerpudeckue 3a1aun

C MCIOJIb30BAaHUEM JBUIKCHU.
Hcnonw30Bath mpu pelieHn  3a1a4
JBHOKCHUS TIPOCTPAHCTBA U UX
CBOMCTBA

IToBTOpeHue, 06001ICHNE
U CUCTEMATHU3aIMs 3HAHUU

17

O6o01aronee MOBTOPEHUE MOHATHI U
METOJIOB Kypca reOMETpUH
10-11 xiraccoB, cucTEMATHA3 AN

Pemiate CTCPECOMETPUICCKUC 3aJa4r
Ha JOKAa3aTCJIbCTBO MAaTCMAaTHYCCKHUX
OTHomeHHﬁ, HaXO0XKIACHUC
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3HAHUM.

HcTopust pa3BUTHSI CTEPEOMETPUM KaK
HayKH U €€ poJib B pa3BUTHUH
COBPEMEHHBIX NHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

TeOMETPUUECKUX BEIUYUH (IJIHH,
YTJIOB, TLIOIIA/IeH, 00BEMOB).
Hcnonp30BaTh Ipu pelIeHAN
CTEPEOMETPUYECKHUX 3a7au
IUTAHUMETPHUUYECKHE (PaKThI

U METO/BI.

[IpoBOAUTH TOrMUECKH KOPPEKTHBIE
JIOKa3aTeJIbHbIE PACCYKICHUS

IIPU PEIICHUH CTEPEOMETPUICCKUX
U TJIAHUMETPUYECKUX 3a/1a4.
CpaBHUBaTh U aHATTU3UPOBATH
peasibHbIE CUTYallUH U BBISBIIATH
BO3MOYKHOCTB €€ MOJEIIMPOBAHU
Ha SI3bIKE TEOMETPUH.
MoienupoBath peaibHyIO CUTYaIHI0
Ha SI3bIKE TEOMETPUU M UCCIIEI0BATh
IOCTPOEHHBIE MOJIENH, B TOM UHCJIE
U C UCIIOJIb30BAHMEM ammapara
anreops.l.

Hcnonb30BaTh KOMITBIOTEPHBIE
IPOrpaMMBbI TP PEIICHUH 3a1a4.

[TosyyaTh npeicTaBiIeHUE O TEOMETPUU

KAaK O pa3BUBAIOLLIEHCS HAyKe,
HCCIENYIOIIEN OKPYKAOIIUN MUD,
CBSI3aHHOM ¢ peajibHBIMU O0OBEKTaMU,
IIOMOTAIOIIEN PENINTD PEATIbHBIE
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YKU3HEHHBIE CUTYAllUH O POJIU
CTEPEOMETPHUU B PA3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUMN

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102
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OEJAEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOT' O KYPCA
«BEPOATHOCTBb U CTATUCTHUKA»

MHNOACHUTEJBHASA 3AIIMCKA

VY4eOHblil Kypc «BeposSTHOCTh M CTaTUCTHKa» YIIyOJIEHHOIO YPOBHS SIBIISETCA
IPOAOHKEHUEM M Pa3BUTHEM OJHOMMEHHOTO y4eOHOTo Kypca YIIIyOJIEHHOTO ypOBHS
Ha YypOBHE CpelHEro oOmero o0pa3oBaHud. YUeOHBIH Kypc IpeJHa3Ha4YeH
s (hOopMHUpOBaHMS y OOYYArOIIMXCS CTATUCTUYECKOW KYJIBTYpbl M IMOHMMAHUS POJIU
TEOPHUH BEPOATHOCTEN KaK MAaTEMaTHYECKOTO MHCTPYMEHTA /I U3YYEHHs CIyYalHBIX
COOBITUH, BeIMUYUH U mpoueccos. [Ipu u3yueHun Kypca oOoramaroTcsi npecTaBICHUs
oOy4JaronmMxcs 0 METOAAX MCCIEI0BAaHUS U3MEHUYMBOIO MUpPA, PA3BUBACTCS IOHUMAaHUE
3HaYUMOCTU U OOIIHOCTH MAaTe€MaTHYECKMX METOJIOB IMO3HAHUS KAaK HEOThEMIIEMOMN
4aCTH COBPEMEHHOI'O €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUS.

Coneprxanre yueOHOTO Kypca HalpaBJIEeHO HA 3aKPEIUICHHE 3HAHUH, MOTYYEHHBIX
OpU KM3YYEHHM Kypca Ha YpOBHE OCHOBHOTO O0IIEro oOpa3oBaHus, U HAa pa3BUTHE
NPEACTABICHUN O CIy4YallHbIX BEJIIMYMHAX M B3aUMOCBS3AX MEXAY HUMH Ha BaXKHBIX
NpUMEPAX, CIOKETHl KOTOPBIX IMOYEPIHYTHl M3 OKpyKaromero mupa. B pesynbrare
y oOydJaromuxcs JOJDKHO  cOpMHUpOBATBhCS  NPEACTaBICHHE O  HambOoJjee
YHOTPEOUTENbHBIX M OOIIMX MAaTEMATUYECKUX MOJIENSAX, UCTIOIb3YEMBIX JJIsl ONTUCAHUS
aHTPONOMETPUUYECKUX U AeMOrpauuecKux BeJMUYHH, MOTPEIIHOCTEN B pa3IMUHbIE poJa
U3MEpPEHUSIX, JUIMTEIbHOCTH  0€30TKa3HOMl  pabOThl  TEXHUYECKHX  YCTPOWCTB,
XapaKTEPUCTUK MACCOBBIX SIBJIEHUH U MPOIIECCOB B 00IIECTBE. YUEOHBII KypC SBIsSETCS
0a3oil I OCBOEHHUS BEPOATHOCTHO-CTATUCTUYECKUX METOAOB, HEOOXOIUMBIX
CHEUaINCTaM HE TOJIbKO MH)KEHEPHBIX CHEUUAJIbHOCTEH, HO TaKXKe€ COLMAJIBbHBIX U
MICUXOJIOTMYECKUX, TOCKOJIbKY COBPEMEHHBIE OOIIECTBEHHbIE HAYKH B 3HAYUTEIIbHOM
Mepe UCHOJB3YIOT almnapar aHanu3a OOJbIIMX JaHHBIX. L{eHTpanbHy0 4acTh yueOHOTro
Kypca 3aHUMaeT oOCyXJAeHHE 3aKoHa OOoNbIIMX 4YHcesl — (yHAAMEHTAJIbHOIO 3aKOHA
IPUPOJIbI, UMEIOIIET0 MATEMATUYECKYIO (hOpMaTH3AIIHIO.

B cooTBeTcTBUM ¢ yKa3aHHbBIMU LIE€NMSIMH B CTPYKType Y4eOHOro Kypca
«BeposiTHOCTP M CTAaTUCTHKA» Ha YIrIyOJEHHOM YpOBHE BBIACIEHB OCHOBHBIC
conepkatenbHble JUHUU: «CiydaiiHple COOBITHSL U BeposiTHOCTU» U «CiydaiiHble
BEJIMYMHBI U 3aKOH OOJIBIINX YHCEID».

[ToMUMO OCHOBHBIX JJMHUHM B YUEOHBIA KypC BKIIOUEHBI AJIEMEHTBI T€OpUH TpadoB
U TEOPUU MHOXKECTB, HEOOXOIUMBbIE JIJIsl TIOJTHOIIEHHOTO OCBOEHUSI MaTepHalia JaHHOTO
y4e0OHOTr0 Kypca U CMEXHBIX MaTEMaTHUYECKUX YUYEOHBIX KYPCOB.

Copepxanne nmuHuM «CroyyaiiHble COOBITHSI U BEPOATHOCTU» CIY>KUT OCHOBOM
Uis  (OPMUpPOBaHUSL MPEACTABICHUI O PpacHpeleleHUH BEPOSTHOCTEH MEXay
3HAQYEHUSMH CIIyYaWHBIX BEIWYMH. BaXHyH0 4acTh B 3TOW CONEPKATEIBHOW JIMHHUH
3aHMMAaeT U3yYEHUE Fr€OMETPUUECKOI0 1 OMHOMHMAIIBHOTO paclpeesieHuil U 3HAKOMCTBO
C X HEIPEPBIBHBIMU aHAJIOTAMH — ITIOKA3aTEJIbHBIM U HOPMAJIbHBIM PACIIPENCIICHUSAMM.
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Tembl, CBSI3aHHBIE C  HENPEPHIBHBIMU  CIy4YallHBIMM  BEJIMYMHAMU U
pacnpeneNeHns My, aKIEHTUPYIOT BHUMaHue oOydYaroluxcsi Ha ONUCAaHUM U U3YYEHUH
CIly4allHbIX SIBJIEHHH C TOMOIIBIO HEenpepblBHbIX (QyHKIUH. OCHOBHOE BHHMMAaHHE
yIeAeTCs M0Ka3aTeIbHOMY U HOPMAJIbHOMY PACIIPEACICHHSIM.

B yueOGHOM Kypce mpenycMaTpUBaeTCsl 03HAKOMUTENIBHOE U3YUEHHUE CBSI3U MEKIY
CIlydalHbIMH BEJIMYMHAMHU W OIKCAaHUE 3TOM CBS3W C MOMOIIBI0 Kod(duimeHTa
KOPPEJSILIMK U €r0 BHIOOPOYHOTO aHAJIOTa. DTH 3JIECMEHTHI COACPKAHHS Pa3BUBAIOT TEMY
«/Ilmarpammbl paccenBaHUs», U3YYCHHYIO HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus,
¥ BO MHOTOM OIMPAIOTCS Ha CBEJICHUS U3 KypCOB aJIreOpbl U TEOMETPHUH.

Emé oauH a1eMeHT cOAep:KaHMsl, KOTOPBIA MPEIIaracTcsi Ha O3HAKOMUTEIBHOM
YPOBHE — IMOCJIEOBATEIBHOCTh CIy4YalHBIX HE3aBUCHUMBIX COOBITHH, HACTYHArOIIUX
B eAuHULIy BpeMeHH. O3HaKOMJIEHHE C pacHpeesIeHHEM BEpPOSTHOCTEM KOJMYECTBA
TaKUX COOBITHI HOCUT pa3BUBAIOIIMIA XapaKTep U ABISETCS aKTyalbHBIM JUIS OyTyIInX
aOUTYpUEHTOB,  MOCTYMAIOMIMX HAa  y4eOHbIE  CHEUUAIbHOCTH,  CBSI3aHHBIC
C 00111eCTBEHHBIMH HAayKaMH, [ICUXOJIOTUEH U YIIPaBICHHUEM.

Ha uzydenune ydyeOHOro kKypca «BeposTHOCTP M CTAaTUCTHKA» Ha YIIIYyOJIEHHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Hegento), B 11 kiacce —
34 gaca (1 gac B HEJEIIO).

COAEPKAHUE OBYUEHMUSA
10 KJIACC

I'pad, csas3ubil rpad, mytu B rpade: uukiasl U uend. CTeneHb (BaJCHTHOCTH)
BepiuHbL. ['padnl Ha mIockocTH. JlepeBbsi.

CrnydaliHple SKCIEPUMEHTHl (OMBITHI) W CIyYalHbIE COOBITHUSA. DJIEeMEHTapHbBIC
coObITUs  (McxoAbl). BepoaTHOCTh cliydaiiHOro coObITHUS. BAM30CTH YacTOTh U
BEpOSITHOCTU CcOObITUH. Ciy4ailHble OMNBITHI C PaBHOBO3MOXXHBIMH 3JI€MEHTapHBIMU
COOBITHSIMHU.

Onepauuu Haja COOBITHAMH: IepecedyeHre, OOBbEIUHEHHUE, MPOTUBOIOJIOKHBIE
coObITHs. J{uarpammel Ditnepa. @opMyiia C0KEHHS] BEPOITHOCTEH.

VYcioBHasg BEPOSTHOCTb. YMHOXEHHUE BEpOATHOCTEH. JlepeBo ciay4alHOro
skcriepuMenTa. Popmyna nonHou BeposTHocTH. Dopmyna baiieca. HesaBucumsbie
COOBITHSI.

bunapHbIl ciayyaliHbI ONBIT (WCIBITAHUE), yClleX W Heyzaada. He3aBucumble
ucnbiTanus. Cepusi HE3aBHUCHMBIX HCIBITAHUN 10 mepBoro ycrnexa. [lepectaHOBKH U
¢dakropuan. Yucno coueranuil. Tpeyronpauk Ilackans. ®opmyna Ounoma HeroToHa.

Cepust HezaBucuUMBbIX HcnbiTaHui bepuynmu. CiydaliHblil BBIOOp M3 KOHEUHOM
COBOKYITHOCTH.

Crnyuaiinas BenuunHa. Pacnipenenenue BeposaTHocTel. [luarpaMma pacnpeneneHusl.
Onepauuu Hax ciaydallHbIMU BenM4YMHAMU. bunapHas ciydaiiHas BenudnHa. [Ipumepst
pacnpeneneHuii, B TOM 4Hciie TeOMETPUYECKOE U OMHOMUAIIBHOE.
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11 KJIACC

CoBMecCTHOE pacnpeeneHue IByX ClydaiHbpIX BeM4nH. He3aBucumele ciydanHble
BEJIMYUHBI.

MatemaTnueckoe OXUAAHUE CIydailHOW BelauuuHbl (pacnpezneneHusi). [Ipumepst
NPUMEHEHUSI MAaTEMATUUYECKOTO OXUAaHUsS (CTpaxoBaHHE, JoTepes). MaTteMaTnyeckoe
OXKuJaHWe OWHAPHOW CIIy4alHOM BeNWYMHBI. MaTeMaTHYeCKOe OXHUIAHUE CYMMBI
CIIy4ailHbIX BEIMYHMH. MaTeMaTH4eCcKOe 05KHUIaHNE T€OMETPUIECKOr0 1 ONHOMHUAIBLHOTO
pacnpeneneHun.

Jlucriepcusi U CTaHAAPTHOE OTKJIOHEHHE CIy4yailHOW BEJIMYMHBI (pacrpeneicHus).
HMucnepcust OMHApHOM  Ciy4ailHOM  BeJIMYMHBI. Maremarudeckoe  OXHUAaHHE
IIPOU3BEACHUSA U JUCIIEPCUS CYMMBbI HE3aBUCUMBIX CIIy4alHBIX BeJIMUMH. [lucniepcus u
CTaHJIaPTHOE OTKJIOHEHUE OMHOMHUAJIBHOIO pacipeneiaeHus. Jucnepcust U craHAapTHOE
OTKJIOHEHUE T€OMETPUUECKOTO PACTIPEICIICHHUSI.

HepapenctBo YeOnimmuéBa. Teopema UYeOwiméBa. Teopema bepnymmu. 3akoH
OonpIIMX yncen. BeIOOpOUHBI MeTOA UccienoBaHuil. BrIOOpOUHBbIE XapaKTEpUCTUKH.
OueHuBaHue BEPOSITHOCTU COOBITHS IO BEIOOPOUYHBIM AaHHBIM. [IpoBepka mpocTermmx
TUIIOTE3 C IIOMOLIBIO U3YYEHHBIX PACIIPEACICHUN.

HenpepeiBuble  ciydaiinble  BenmnuuHbL.  [Ipumeppl. @DyHKIUSA IUIOTHOCTH
BEPOSITHOCTH paclpeeneHus. PaBHOMEpHOE pacnpesiesieHue U €ro CBOWCTBa. 3a/auu,
MIPUBOIAIIME K MOKA3aTEIIBHOMY PaCIpeeeHUI0. 3a1a4i, TPUBOAALIIME K HOPMAIBbHOMY
pacrpeneneHno. OyHKIMUSA MIOTHOCTA BEPOSITHOCTH MOKA3aTENBHOTO paclpeielCHUs,
(GYHKIUS IOTHOCTH BEPOSITHOCTH HOPMAJIbHOIO pacnpenenenns. OyHKIUsS MI0THOCTH
Y CBOMCTBA HOPMAJIbHOTO PACIPEACICHUS.

[TocnenoBaTenbHOCTh OAMHOYHBIX HE3aBHUCHUMBIX COOBITUNA. 3aJayu, TPUBOMASILINE
K pacnpenenenuto [lyaccona.

KoBapuanus nByx ciydailHeix BenuduH. KoadduimeHT nmuHeHHON KOppemsiuu.
CoBMecTHbIE HAOMIOACHUS JBYX BEIUYMH. BbIOOPOUYHBIN KOI(P(OUUIHUEHT KOPPENALHH.
Paznuune Mexny JIMHEHHOW CBA3BIO U IPUYMHHO-CIIEACTBEHHOU CBA3bIO. JIMHElNHas
perpeccusi, METOJ] HAMMEHBIINX KBAIPATOB.

NHNPEAMETHBIE PE3YJIBbTATBI

K koniy 10 kiacca oOyuaromuiics HayquTCs:

CBOOOJTHO OTEPUPOBATH MOHATUSIMH: Tpad, miaockuii rpad, cBs3HBIN rpad, MyTH
B rpade, LeTb, IIUKI, JEPEBO, CTEIIEHb BEPILUHBI, IEPEBO CIy4YalHOTO IKCIIEPUMEHTA;

CBOOOJIHO ONEpUPOBATh MOHATUSMU: CITyYalHbIN SKCIIEPUMEHT (OTBIT), CIy4aiiHOe
COOBITHE, 3JIEMEHTAPHOE CIIy4ailHOEe COObITHE (PIEMEHTApHBIA HCXOJ) CIIy4ailHOro
OMbITa, HAXOAUTh BEPOSTHOCTH COOBITHI B ONBITaX C PaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITUSMU;

HaxXoAuTh U (OpPMYIMPOBaTH COOBITHA: IepecedyeHrue, OOBEAMHEHUE aHHbBIX
cOOBITHI, COOBITHE, TPOTUBOIIOIOKHOE JAHHOMY, HUCIIOIb30BATh JAHArpaMMbl DUJepa,
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KOOPAMHATHYIO TMPSAMYIO IJIsl pEHIeHHs 3a7ad, TOJIb30BaThCS (POPMYJION CIIOKEHUS
BEPOSTHOCTEH JIJIsI BEPOATHOCTEH IBYX U TPEX CIyYalHBIX COOBITHH;

ONEPUPOBATh MOHATHUSIMU: YCIOBHAsI BEPOSATHOCTb, YMHOYKEHHE BEPOSTHOCTEH,
HE3aBUCUMBIE COOBITUS, JEPEBO CIYyYaWHOIO HKCIEPUMEHTA, HAXOJUTh BEPOSITHOCTU
COOBITHI ¢ TOMOILBIO MTPaBUJIa YMHOKEHHUS, IEPEBA CIIyYaHOIO OMbITA, UCHOJIb30BATh
dbopmyny monHOM BeposiTHOCTH, opmyiny baiteca mpu pemieHun 3agad, ONpeAesATh
HE3aBHCHUMOCTH COOBITHII 110 POPMYJIE U MO OPTraHU3AIUH CITyYalHOTO HKCIIEPUMEHTA;

MPUMEHSTh U3y4YeHHbIE KOMOMHATOPHBIE (DOPMYIIBI JJIsl IEPEUNCIICHUS JIEMEHTOB
MHOKECTB, AJIIEMEHTAPHBIX COOBITHI CIIy4ailHOTO OMbITa, PEIIeHUs 3aJad 0 TEOPHUH
BEPOSTHOCTEW;

CBOOOJHO OIEPUPOBATH MOHATHSIMHU: OMHAPHBINA CIy4YalHBIM ONBIT (MCHBITAHUE),
yCIIEX M HEY/Ia4a, HE3aBUCUMBIE UCIIBITAHUSA, CEPUsI UCTIBITAHUM, HAXOAUTh BEPOATHOCTH
COOBITUI: B CEpUHM HCHBITAHUI 10 MEPBOTO yclexa, B Cepuu UcHbITaHui bepHym,
B OIBITE, CBA3aHHOM CO CIy4YalHBIM BEIOOPOM U3 KOHEUHON COBOKYITHOCTH;

CBOOOJHO OIEPUPOBATH MOHATUSAMM: CIydyailHas BEJIMYMHA, PACIPEICICHHUE
BEpPOATHOCTEW, JuarpaMma pacupeleleHus, OuHapHas CilydaiiHas BeJIMYMHA,
F€OMETPUYECKOE, ONHOMHUAIIBHOE PACIIPECIICHHE.

K konity 11 kiacca o0yuaromuiics HayqYuTcs:

ONEPUPOBATH MOHATHUIMU: COBMECTHOE PACIpPEIETICHUE IBYX CIIyYalHbBIX BEJIUYMH,
UCIIOJIb30BaTh TAOJUIly COBMECTHOTO pACIpEACICHHUs] JBYX  CIyYalHBIX BEJIMYWH
JUI. BBIACJICHUS] PACTIPENCIICHUA KAXKJAOW BEJIMYMHBI, OINPEICICHUS HE3aBUCUMOCTH
CIIy4YalHBIX BEJINYNH;

CBOOOJHO OMEPUPOBATH TMOHATHEM MATEMAaTUYECKOTO OXHUAAHUSA CIIydyalHOU
BCJIMYMHBI (pacrpe/ieliecHns), TMPUMEHATh CBOMCTBA MaTEMaTHYCCKOTO  OXKHIAHHS
IpU PEIIEHWH 3a/1ad, BBIYHCIATH MAaTEeMAaTHYECKOE OXHUJaHUE OWHOMHMAIBHOTO U
Tr€OMETPUYECKOTO PACIIPENECIEHUM;

CBOOOJTHO OIEPUPOBATh TOHITHSAMHU: JTUCHEPCHS, CTAaHJAAPTHOE OTKJIOHEHUE
CIIy4allHOM BEJMYMWHBI, IPUMEHATH CBOWCTBA JHUCIEPCUU CIIyYaWHOM BEJIIMYHMHBI
(pactpeneneHus) TpU PELICHUM 3a/lad, BBIUYUCIATH JUCIEPCUI0 U CTaHIAPTHOE
OTKJIOHEHHE T€OMETPUIECKOTO U OMHOMUATILHOTO PACTIPE/ICIICHHI;

BBIYUCIISITh BBIOOPOUHBIC XapPAKTEPUCTUKU TO JaHHOW BBIOOpKE W OIIEHUBATH
XapaKTEPUCTHUKH  TEHEPaJbHOM  COBOKYMHOCTH  JAHHBIX 10  BBIOOPOYHBIM
xapaktepuctiukaM. OICHMBAaTh BEPOATHOCTH COOBITHI W TPOBEPITH MPOCTEHIINE
CTaTUCTUYECKUE TUIOTE3bI, MTOJIb3YSICh N3YYEHHBIMU PACTIPEICICHUSIMMU.
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denepanbHas padbouas nporpamma | Marematuka. 10-11 kmaccel (yriyOJi€HHBIH YPOBEHB)

10 kaace
Ha3Banue KonuuaectBo OcCHOBHBIE BU/IBI IEATEIIBHOCTH
pazjesna (TeMbl) 4acoB Ocnosroe conepanne 00yJaroImmxcs
DnemeHTsl Teopuu rpadoB 3 I'pad, cBsa3HbIi rpad, npeacraBieHue [IpeacTaBasiTh OOBEKTHI U CBS3U
3aJla4M ¢ IOMOMUIbIO Tpada. MEXAY HUMHU € TOMOILIBIO rpada,
Crenens (BaJIEHTHOCTh) BEPIIHMHBI. HaXOJUTh MYTH MEXKAY BEPIIMHAMHU
[TyTs B rpade. Llenu u uukibl. rpada.
I'pader Ha mockoctu. [lepeBo Brinenars B rpade nenu u 1UKIIbL.
CIIy4ailHOI'0 3KCIIEPUMEHTA CrtpouTs 1€peBo O ONUCAHUIO
CIIy4allHOT'O OMbITa, OIUCHIBAThH
Cly4ailHbIe COOBITHS B TEPMUHAX
JepeBa.
Pematp 3a1aun ¢ mOMOIIBIO
rpados
Ciry4aiiHbIE OTIBITHI, 3 CrnyyaiiHble SKCTIEpUMEHTHI (OTIBITHI) Briienars u onuceiBaTh

Clly4yaliHble COOBITUS U
BEPOSTHOCTH COOBITHIA

U CITy4aiiHble COOBITUS. DJIeMEHTapHbIE
coObITHs (Mcxomabl). BepositHOCTB
ciydaitHoro coObiTus. BepostHoctr
COOBITHI B OTIBITAX

C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU

Clly4aiiHble COOBITUS B CIIy4aitHOM
OIIBITE.

DopMyIMPOBATH YCIOBUS IPOBEICHUS
CIIy4aliHOTO OIIBITA.

HaxoauTh BepossTHOCTH COOBITHI

B OIBITaX C PABHOBO3MOKHBIMH
AJIEMEHTAPHBIMU HUCXOAMU
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Onepauun

HaJl MHOXKECTBaMU

U COOBITUSIMU.
CrnoxeHre 1 YMHOKEHHE
BEPOSTHOCTEM.

VY coBHAsI BEPOATHOCTb.
HezaBucumeble coObITHS

[lepeceuenue, 00beTMHEHNE MHOKECTB
1 COOBITHH, TIPOTUBOIOJIOKHBIC
coObITus. DopMyIia CI0KECHUS
BEPOSTHOCTEU Y CJIOBHASL BEPOSTHOCTb.
YMHOKEHHE BEPOSITHOCTEM.

dopMyna yCIIOBHOM BEPOATHOCTH.
dopMyIia IOJTHOU BEPOATHOCTH.
®opmyia baiieca. HezaBucumele
COOBITHUSA

Hcnonp3oBath Auarpammel Dinepa

U BepOAIbHOE OMHMCAHNE COOBITHIA
MIPU BBITIOJTHEHUU ONepalui

HaJT COOBITHUSIMU.

OuennBaTh U3MEHEHUE BEPOSTHOCTEN
COOBITUH IO MEpPE HACTYIUICHHUS
JIPYTUX COOBITUH B CIIy4ailHOM OIIBITE.
Pemiars 3ay1aun, B TOM 4nciie

C UCIIOJIb30BAaHUEM JIEPEBA CIIyYalHOTO
omnbITa, (GOPMYJ CIOKECHUS

Y YMHOKEHUS BEpOSITHOCTEN

DneMeHTbl KOMOMHATOPUKHU

KomM0OuHatopHoe npaBuio yMHOKEHUS.
IlepectanoBku u (aktopuan. Yucno
couetanui. TpeyronbHuk [lackasns.
®opmyna 6unoma HerotoHa

®opMyIIHpOBaTh U JOKA3bIBATH
KOMOWHATOpHbIE (haKTHI.
Hcnons30BaTh MpaBUIO YMHOXKEHUS,
U3y4eHHbIE KOMOMHATOPHBIE (POPMYJIBI
JUISI IEPEYUCIIEHUS JIEMEHTOB
Pa3INYHBIX MHOKECTB, B TOM YHUCJIE
3JIEMEHTAPHBIX COOBITUI B CIIy4ailHOM
OTIBITE.

[Tonp3oBatbes popmyoit u
TpeyrosbHuKoM [Tackans

JUTSL ONTPENIEIIEHUS YHCIIa COUETAaHU M.
[Tpumenste hopmyny OMHOMA
HeroTona 1 mpeoOpazoBaHus
BBIPAKCHUN

75



denepanbHas padbouas nporpamma | Marematuka. 10-11 kmaccel (yriyOJi€HHBIH YPOBEHB)

Cepuu nocieaoBaTebHbIX 3) bunapHbIi City4allHBINA OIIBIT Pa30uBath Cl10XKHBIE SKCTIEPUMEHTHI

ucnelTanuii. Mcnblranus (ucmpITaHue), yCrex U Heylaya. Ha OT/CJIbHBIE UCIIBITAHUS.

bepnyim. HeszaBucumele ucnbeITaHus. Pemars 3a1aun Ha mouck

Ciy4aitnblii BEIOOP Cepust HE3aBUCUMBIX UCTIBITAHUI BEPOSITHOCTEH COOBITUI B CEPUU

13 KOHEYHOU COBOKYITHOCTH 1o nepBoro ycnexa. Cepus UCIIBITAHUN JI0 TIEPBOTO yCIeXa U
HE3aBUCHUMBIX UCTIBITAHUN bepHyIun. B CEpUSIX UCIbITaHUN bepHysu,
Ciy4aiiHblil BEIOOP U3 KOHEUHOM a TAaK)K€ B OIBITAX CO CIyYalHBIM
COBOKYITHOCTH. BBIOOPOM M3 KOHEYHOM COBOKYITHOCTH
[IpakTuueckas pabora C UCIOJIb30BaHMEM KOMOMHATOPHBIX
C HCITOJIb30BAaHUEM DJIEKTPOHHBIX ¢dakToB u (HopMyIl, B TOM YKCIIE B XOJIC
TaOIUIY IPAKTHYECKON pabOThl C MPUMEHEHUEM

CTaHIapPTHBIX (PyHKUIUN
Ciy4aiiHbIE BEJTMYUHBI 14 Crny4aiinas BenmuuHa. Pacipennenenue OcBauBarh NOHATHUSA: CITydaiiHas

U pacrpeaeneHus

BeposiTHOCTEW. Jlnarpamma
pactpenenenusa. Onepanuu

HaJ| CIy4ailHBIMU BEJIMYMHAMM.
[Ipumeps! pactipenenennii. bunapHas
CllyyaliHas BeIm4yuHa. ['eomerpuueckoe
pacn-penenenue. bunomuanpHOE
pacrnpenenenue. MaremaTuyeckoe
0’KMJIaHUE CITyYalHOMN BEJINYUHBI.
CoBmecTHOE pacipeneieHue ABYX
Ciy4JarHbIX Benu4uH. HezaBucumele
ciy4aiiHble Beln4nHbl. CBOMCTBA
MaTeMaTHYECKOrO OKUIAHUA.

BEJIMYMHA, paclpeeseHue, Tadnuia
pacnpezenenus, 1MarpaMma
pacnpenesneHusl.

HaxoanTs 3Ha4Y€HUsI CyMMBI U
IIPOM3BENICHUS CIIyYaiiHbIX BEJTUYHH.
Ctpouts OMHApHBIC pacTpeaeTIeHUsS
110 OITUCAHUIO COOBITUH B CIIyYalHBIX
omnbITax. CTPOUTH U pacro3HaBaTh
reOMETPUUECKOE U OMHOMUAIIbHOE
pacnpeneneHusl.

Pemath 3a1aun Ha BEIYHCIICHUE
MaTEMaTHYECKOTO OXKHIAHUS.
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MareMaTtrnyeckoe OKugaHue OMHAPHOM
CIIy4YalWHOM BEJIMYUHBI.
MaremaTn4eckoe 0OXKUIaHuE
T€OMETPUUIECKOTO U OMHOMHAIBHOTO
pactpenenenuit. Jlucnepeus u
CTaHJAPTHOE OTKJIOHEHHUE. [[ucnepcus
OMHaApHOM CITy4allHOW BEJIMYMHBI.
CBoiicTBa TUCTIEPCHH.
MareMaTnyeckoe 0XKUJaHNE
IIPOU3BEICHUS U TUCTIIEPCUS CYMMBI
HE3aBUCHUMBIX CITy4alHbIX BEJIMYMH.
Jucnepcusi OMHOMHUATIBHOTO
pacupenencHusl.

[IpakTuueckas padora

C UCITOJIb30BAHUEM DJIEKTPOHHBIX
Ta0JIUIL

CTpouTh COBMECTHBIE PACIIPENEIICHU.
N3yuaTe CBOMCTBA MAaTEMATHYECKOTO
OKHJIaHUS.

Pemrate 3a1aum ¢ HOMOLIBIO
W3YUYEHHBIX CBOMCTB.

[To u3yueHHbIM popMyIamM HaAXOIUTh
MaTEMaTUYECKHE OXKUIAHUS
CIIy4allHbIX BEJTMYMH, UMEIOLIUX
r€OMETPUYECKOE U OMHOMHUAIIBHOE
pacrpeneneHus

OcBauBaTh NOHATHS: AUCIIEPCHUS,
CTaHJAPTHOE OTKJIOHEHUE CIy4alHON
BEJINYMHBI.

Haxoauts nucnepcuro

110 PacIpeeIICHHUIO.

N3y4ath cBOWCTBA AUCTIEPCUMN.

1o n3ydeHHbIM opMyIaM HAXOAUTh
JUCIIEPCUI0 OMHOMHUATIBLHOTO
pacnpenesieHus, B TOM YHCIIE B X0/1€
MPaKTUYECKON pabOThI

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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11 KJIACC
Ha3Banue KonunuaectBo OcHOBHBIE BUJIBI IEATETLHOCTH
OcHOBHOE cO/IepKaHUE
pazzena (TeMbl) 4acoB 00yyJarommuxcs
3aKoH OOJIBIINX YKCET 3) HepapenctBo UeoOniméra. Teopema Pa36upathb goka3zarenbCTBa TEOPEM.

Yeonimépa. Teopema bepnymm.
3akoH OosbIIKX ynces. BeiOopouHsIii
METOJI UCCIIEAOBAHUMN.

[Ipaktrueckas padbota

C UCMOJIb30BAHUEM BJIEKTPOHHBIX
Ta0IuIL

OcBauBaTh BEIOOPOYHBIN METOJ
HCCJIeIOBaHUI, B TOM YHCJIE B XO/¢
IPAKTUYECKON pabOThI

DJIIEMEHTHI MAaTEMATUUECKOM
CTATUCTUKH

['enepanbHas COBOKYITHOCTb U
cilydaitHasi BBIOOpKa. 3HAKOMCTBO

C BBIOOPOYHBIMU XAPAKTEPUCTUKAMMU.
O1ueHka cpegHero U JUCIepcun
TE€HEPAIbHON COBOKYITHOCTH

C TIOMOIILI0 BHIOOPOYHBIX
xapaktepucTtuk. OlleHUBaHUE
BEPOSITHOCTEN COOBITUI TTO BBIOOPKE.
Cratuctuueckas runotesa. [IpoBepka
MPOCTEUIINX TUIOTE3 C MOMOIIBIO
CBOMCTB N3yYEHHBIX PACIPEICICHNMN.
[IpakTrueckas padbora

C HUCIIOJIb30BaHNUEM DIIEKTPOHHBIX
TaOIUIL

OcBanBaTh OHATHS: TCHEpaTbHASA
COBOKYIHOCTb, BEIOOPKA, BLIOOPOUHOE
cpeaHee ¥ BEIOOpOYHAs TUCTICPCHS.
Brraucasats BEIOOpOUYHBIC
XapaKTEPUCTHKU U HA UX OCHOBE
OIICHUBAThH XapaKTEPUCTUKHU
T€HEPAIIbHON COBOKYITHOCTH.
OcBauBaTh MOHATHS: CTATUCTUYCCKAS
TUTIOTE3a.

OreHrBaTh BEPOATHOCTH COOBITUHN U
MPOBEPATH MPOCTEHUIIINE TUTIOTE3bI
Ha OCHOBE BHIOOPOYHBIX JIAHHBIX,

B TOM YHUCJIE B X0J1€ TPAKTUYECKON
paboThI
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HernpepbiBHBIE CiiydaiiHbIe
BEJIMYMHBI (pacrpeeneHus),
MOKa3aTEJIbHOE U
HOPMaJIbHOE PaCIpeNeICHUs

[Tpumepsl HEMPEPHIBHBIX CIIYYaHBIX
BenuIrH. OyHKIHS TUIOTHOCTH
BeposiTHOCTU. PaBHOMEpHOE
pacnpenenenue. [Ipumeps 3anay,
MPUBOSIINX K MTOKa3aTeIIbHOMY

U K HOpPMAJIbHOMY paclpeIeIeHUSIM.
@DYHKITUS TIIOTHOCTH BEPOSITHOCTH
MOKAa3aTeJIbHOTO PaclpeeIeHUS.
OyHKIUS TUIOTHOCTH BEPOSITHOCTH
HOPMAJIBHOTO paclpeeaeHUs

3HAKOMUTHCS TTOHITHSIMH:
HEMpEpbIBHAS CITy4aliHasl BEJINUYHNHA,
HETPEPHIBHOE pacCIpeielICHUE,
(GYHKIUS TTIOTHOCTH BEPOSITHOCTH.
HaxoauTh BeposSTHOCTH COOBITUI
10 JAaHHOU (QyHKUIUU

TUIOTHOCTH.

3HAKOMUTLCS C MOHATHSIMHU:
MOKA3aTeIbHOE PaCIpeICIICHUE,
HOpPMaJIbHOE pacIpeaeICHHE.
BeiaensTh Mo onucaHuio ciiy4aiHbIe
BEJIMYUHBI, pACIIPEICTICHHBIC

I10 TTIOKA3aTeIbHOMY 3aKOHY,

10 HOPMaJIbHOMY 3aKOHY.
Pa3bupars npumepsl 3aaa4,
MPUBOJISIIUX K MOKA3aTEIIbHOMY
pacIpeieIEeHUIO0 U K HOpMaJIbHOMY
pacupeacaeHuIo

Pacmipenenenue Ilyaccona

IlocnenoBaTenbHOCTE OJUHOYHBIX
HE3aBUCUMBIX COOBITHH.

[Tpumep 3amaun, MpUBOAAIIEH

K pacupeaenenuro [lyaccona.
[IpakTrueckas paborta

C UCTIOJIb30BAHUEM DJICKTPOHHBIX
TaOIUIL

Bpraensate mo onucaHuio Ciry4aiHoro
OITbITA BEJIMYMHBI, PACIIPEICIICHHBIE

1o 3akony Ilyaccona.

Peniats 3aga4yu, B TOM YUCJIE B XO4€
IPaKTHYECKON pabOThI ¢ IPUMECHEHUEM
CTaHAAPTHBIX (DYHKITHI 3JIEKTPOHHBIX
Ta0IUI]
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CBsi3b MEXy CITy4YalilHBIMU 6 KoBapuanus n1Byx ciydaiHbIX OcBauBaTh NOHATHUSA: KOBapHALIHS,
BEJIMYMHAMU BeinunH. Koaddumuent koppensaiun. | Ko3hOUIIUEHT KOPPEISIIIU, JINHEHHAS
CoBMecTHbIE HAOIOICHUS IBYX 3aBHCUMOCTb.
BeIU4YMH. BeiOopounslil koapduuueHT | OleHUBATh XapakTep CBI3H MEKIY
Koppessanuu. Paznuune Mexy CIIy4allHBIMHM BEJIMUMHAMU, UCXOIS
JUHEHHOM CBS3BIO M IPUYUHHO- U3 TIPUPOIBI JAaHHBIX W BHIYUCIICHHBIX
CJIIEICTBEHHOU CB:3b10. JInHEHHAs XapaKTEPUCTHUK.
perpeccust. [Ipaktuueckas pabora Hcnonw3oBath quarpamMmbl
C UCIIOJIb30BAHUEM BJIEKTPOHHBIX paccenBaHus JUIsl U300 pasKEeHHUSI
Ta0IHIL COBMECTHOTO pacCEeMBaHUs
JTAHHBIX.
Haxonutb koapuiiuenTs ocu
JMarpaMMbl, B TOM YHCJIE B XOJIE
MIPAKTUYECKON pabOTHI C MPUMEHEHUEM
CTaHAAPTHBIX (PYHKIMI
O06001eHue u 11 [IpencraBiieHre TaHHBIX C TOMOUIBIO [ToBTOpATH U3yYEHHOE U BHICTPAUBATh

cucTeMaTH3alus 3HaHUHI

TaOJIMI ¥ IUarpaMM, onucaTeabHast
CTaTUCTHKA, OMBITHI

C pPaBHOBO3MO>KHBIMU
AJIEeMEHTapHBIMU COOBITUSIMH,
BBIYMCJICHUE BEPOATHOCTEMN
COOBITHH ¢ TpUMeHeHneM Hopmy u
rpauuecKkux METO0B
(koopauHaTHas npsimasi, 1epeBo,
auarpaMmma Jiliiepa), ciydaiiHble

CHUCTEMY 3HAHUU
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BEJIMYMHBI U PACIPEACIICHNUS,
MaTeMaTHYECKOE OKUIAHUE
CIIy4YalHOM BEJIMYHNHBI

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME
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