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@denepanpHas pabodas mporpamMma Mo ydeOHOMY TmpeaMmery «MaremaTukay
(yrmyOnéunplii  ypoBeHb) (mpenMerHas oOnacth «MartemaTtuka W WH(ODOpPMATHKA»)
(mamee COOTBETCTBEHHO — IporpaMma IO MaTeMaTHKe, MaTeMaThKa) BKJIHOYaeT
MOSICHUTENBHYIO 3alHMCKy, COJEpKaHue OOydeHHUs, IUIAaHUPYEMble PE3yJbTaThl
OCBOEHHUS MPOTrPaMMbI IO MaTEMATUKE, TEMAaTUUECKOE TUIAaHUPOBAHUE.

[TosicHuTenbHAs 3aMKcKa OTpaxkaeT oOIKe LEIU U 33a/1a4d U3YUYEHHUS] MaTEeMaTUKH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX MPEANOChUIOK K €€ H3Y4YEHHUIO O0y4YaroIIMMHUCH,
MECTO B CTPYKType ydeOHOTo IUlaHa, a TaKXe IMOAXOAbl K OTOOpY COJep KaHMs,
K ONpPEICJICHUIO TIUIAHUPYEMbIX pPE3YJbTaTOB U K CTPYKType TEMAaTHYECKOTO
MJIAHUPOBAHMUSL.

Conepxxanue OOydeHHUSI PACKpBIBAET COJEpKATEIbHbIE JIMHUM, KOTOpbIC
MpeuiaraloTcs s 00s13aTeIbHOT0 M3YYEHHUs B KaXKJIOM KJIacC€ HA YPOBHE CPEIHEro
oO1ero oOpa3oBaHus.

[Inanupyemble pe3ynabTaThl OCBOEHUS MPOrPaMMbl MO MaTEMATUKE BKIIOYAIOT
JUYHOCTHBIE, METANpeIMETHbIC PE3yJbTaThl 3a BECh MEpPUOJ OOy4YEHHUS Ha YpPOBHE
cpenHero obmiero o0pa3oBaHMs, a TaKXKe MPEIMETHbIE JOCTHUXKEHUS O00ydYarouerocs
3a KaXXJIbIi TOJ1 O0y4EHHUS.

INOACHUTEJIBHAA 3AITMCKA

[IporpamMma 1mo MareMaTuke yriyOoJ€HHOTO YPOBHS JjIsi OOy4arolUXCs Ha YPOBHE
cpeaHero oOmiero obOpa3oBanus pazpadorana Ha ocHoBe PI'OC COO ¢ yuérom
COBPEMCHHBIX MHUPOBBIX TpeOOBaHUM, TPEIBABIIEMBIX K MaTEeMaTHYECKOMY
0o0pa30BaHHI0, W TPAAUIMI POCCUHCKOro oOpa3oBaHus. Peanuzauus mnOporpammsl
mo  MareMmaTtuke  oOecleyuBaeT  OBJAJCHHE  KIIOYEBBIMH  KOMIIETEHIIUSIMHU,
COCTaBIIIIOIIMMH OCHOBY [UUII CaMOpa3BUTUSI M  HEMPEPBIBHOTO 00pa3oBaHMUS,
L[ETTOCTHOCTh OOIIEKYJIHTYPHOIO, IMYHOCTHOTO U TI03HABATEILHOTO PA3BUTHUS JINYHOCTH
o0y4Jarommxcs.

B nporpamme 1o maTeMaTUKe YYTEHbI HIEH U NoJI0kKeHUs «KOHUEenu pa3BUTHS
MareMaTudeckoro ooOpaszoBanusi B Poccwmiickoii ®enepanmmm». B cooTBeTcTBHH
C Ha3BaHMEM KOHIIEIIIMA MaTEMAaTHUYEeCKOE 00pa30BaHUE JOJKHO, B YACTHOCTH, PEIIaTh
3aauyy obOecrieueHus: HeOOXOJMMOro CTpaHE uuciia O0ydaroluXcsi, MaTeMaThudecKas
MOATOTOBKA KOTOPBIX JOCTATOYHA ISl MPOJOJDKCHHS] OOpa3oBaHUS IO Pa3THYHBIM
HaIpaBJICHUSM, BKJIIOUasi MPENnoaBaHue MaTEMAaTUKU, MAaTEMAaTUUECKUE UCCIIEIOBAHMS,
paboty B chepe MHPOPMALIMOHHBIX TEXHOJOTHH W JIPYyTUX, a Takke oOecrnedeHus
JUISL KaX0ro 00y4YaroIIerocsi BO3MOXKHOCTH JOCTHKEHUSI MATEMAaTHUYE€CKOUM MOTOTOBKH
B COOTBETCTBHUU C HEOOXOAUMBIM €My ypoBHEeM. VIMEHHO Ha pelieHue 3TUX 3aaad
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HalleJIeHa MporpamMmMa Mo MaTeMaTHuke yriiyOJa€HHOTO YPOBHSL.

B snoxy uudpoBoil Tpanchopmanuu Bcex cep 4HeTOBEYECKOH NeATeIbHOCTH
HEBO3MOXXHO CTaThb 0Opa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3  xopolien
MaTEeMaTUYECKON MOATOTOBKU. DTO OOYCJIOBIEHO TE€M, YTO B HAIK JHU PACTET YUCIIO

CHEIUATbHOCTEH, CBSI3aHHBIX C HEMOCPEACTBEHHBIM IPUMEHEHHEM MAaTE€MaTUKH:
u B cepe KOHOMUKH, U B OM3HECE, W B TEXHOJOTHYCCKHX OOJacTIX, W Jaxe
B rymaHuTapHbeix cdepax. Takum oOpa3zom, Kpyr o0OydYaromIUXCs, Ui KOTOPBIX
MaTeMaTHKa CTAHOBUTCS 3HAUYUMBIM IIpeaMeroM, (yHIaMEHTOM 00pa3oBaHUS,
CYLIECTBEHHO paclIupsieTcs. B HEero BXoJsaT He TONBKO 00ydYaroluecs, IUIaHUPYIOIne
3aHMMAaThCsl TBOPYECKOM M HCCIEN0BATENbCKOW pPaboTOM B 00OJACTM MAaTeMAaTHKH,
uH(popMaTHKU, (PU3UKU, SJKOHOMHKHU U B JIPYTUX O0JIACTSIX, HO U T€, KOMY MaTeMaTuKa
HY’KHa JJIs1 UCIIOJIb30BaHUs B IPO(ECCUsiX, He CBA3AHHBIX HEMOCPEACTBEHHO C HEH.

[TpuxiagHas 3HAYMMOCTh MaTEMAaTUKH OOYCJIOBJIEHAa TEM, 4TO €€ MpeAMETOM
ABJIAIOTCS (PyHIAAMEHTaIbHbIE CTPYKTYPhI HAILIETO MHUpA: MPOCTPAHCTBEHHbIE (OPMBI U
KOJIMYECTBEHHbIE  OTHOLIEHUS, (PYHKIMOHAIbHBIE 3aBUCUMOCTH U  KaTEropuu
HEONPEIEIEHHOCTH, OT IPOCTEHIINX, YCBAaWBAEMBIX B HENOCPEACTBEHHOM OIBITE,
70 TOCTATOYHO CJIOXKHBIX, HEOOXOJIUMBIX Ui PAa3BUTHSA HAYYHBIX U TEXHOJOTHUYECKHUX
uneil. be3 KOHKpETHbIX MaTeMaTU4YeCKUX 3HAHUW 3aTPYJHEHO MOHMMAaHWE MPHUHIIUIIOB
YCTPOMCTBA U MCIOJB30BAHUS COBPEMEHHOM TEXHHKH, BOCIPUATHUE M HHTEPIIPETALUA
pa3HOOOpa3HOM  COLMAIBHOM, 3KOHOMHUYECKOM, TMOJUTHYECKOM  HMH(pOpMalnH,
Mano3(pexkTrBHA MOBCEIHEBHAas NpPAKTUYECKas HeATeabHOCTb. Bo MHOrmx cgepax
npo(eCCUOHANBHON  AESITEIbHOCTH  TPEOYIOTCS yMEHHS  BBINOJHATH  Pacyé€Thl,
COCTaBJISATh AJITOPUTMBI, IPUMEHSATH (POPMYJIbI, IPOBOJUTH T€OMETPUUECKIE U3MEPEHUS
U TIOCTPOEHMS, 4YUTaTh, OOpadaTbIBaTh, HWHTEPIPETUPOBATH M  MPEACTABISTH
uH(popmaluioo B BHUJE TaOMUL, AuarpaMM U rpaduKoOB, MOHUMATh BEPOSITHOCTHBIN
XapakTep CIy4yalHbIX COOBITUH.

OMHOBpPEMEHHO C pacuIMpeHueM chep NpUMEHEHUs] MaTeMAaTUKH B COBPEMEHHOM
oOmiecTBe BCE 0OoJjiee Ba)XXHbIM CTAHOBUTCS MATEMAaTHYECKUI CTWJIb MBIIUICHHUS,
MPOSIBIISIIONIMICS B ONpENeNEHHBIX YMCTBEHHBIX HaBblKax. B mporecce wu3zyuyeHus
MaTeMaTUKU B apceHal MPUEMOB U METOJOB MBIIUIEHUS YEJIOBEKA €CTECTBEHHBIM
00pa3oM BKJIIOYAIOTCS MHAYKIHS U JeAyKLHUs, 0000IIeHne U KOHKPETU3alus, aHajlu3 U
CUHTE3, KJacCupUKalusi U cucTemMaTusalus, adcrparupoBanue U aHanorusi. OOBbEKTHI
MaTE€MaTUYECKUX YMO3AKJIIOYEHHM, IMpPaBWIA HMX KOHCTPYUPOBAHUS PACKPBIBAIOT
MEXaHU3M  JIOTUYECKUX  IOCTPOEHUMH,  CIOCOOCTBYIOT  BBIPAOOTKE  yMEHUS
(bopMynaupoBaTh, 0OOCHOBBIBATh M JOKa3bIBaTh CYXXJIECHUS, TEM CaMbIM (POPMHUPYIOT
JOTMYECKUNA CTWIb  MbIIUIEHUSA. Bexymas poiap  NPHUHAUIEKUT MAaTEMATHKE
B ()OPMUPOBAHUU AJITOPUTMUYECKON KOMIOHEHTHI MBIIUICHUS U BOCIIUTAHUU YMEHHM
JeCTBOBaTh MO 33JaHHBIM  aJIrOpUTMaM, COBEPIICHCTBOBaTh M3BECTHbIE U
KOHCTPYHpPOBaTh HOBbIE. B mporecce pelieHust 3ajad — OCHOBBI JJI OpPTraHU3aluu
y4eOHOW JesITeNbHOCTH Ha YpPOKaxX MaTeMaTWKH — pa3BUBAIOTCS TBOpYECKas U
IPUKJIaJHAS] CTOPOHBI MBIIILJICHUS.

OOyuenue maremaTuke Aa€T BO3MOXKHOCTh Pa3BUBATh y 00yYaroUIUXCsl TOYHYIO,
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palMOHAIIBHYI0O U MH(POPMATHUBHYIO PE€Yb, YMEHHE OTOMpATh HAuMOOJEee MOAXOISAIINE
A3BIKOBBIE, CHUMBOJIMYECKUE, IpapUUYECKUe CpeAcTBa A BBIPAKEHHUS CYXKICHUU H
HaIJISIAHOTO UX NIPEACTABIICHUS.

HeoOxoauMbIM KOMIIOHEHTOM OOIIEH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAaHUU
ABIIIeTCS  Oo0lllee 3HAKOMCTBO C  METOJAaMU  TIO3HAHUS  JCHCTBUTEIBHOCTH,
NPEACTABICHUE O TNPEIMETe W METOJE€ MATEMATHKH, €ro OTIUYMSIX OT METOJOB
€CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 OCOOCHHOCTSX MPUMEHEHHUSI MAaTEMaTHKH IS
pellleHusT HAay4YHbIX M MPUKIATHBIX 3anad. Takum o00pa3oMm, MaTeMaTHYECKOE
o0Opa3oBaHKMe BHOCUT CBOM BKJIaJ B (pOpMUpPOBaHUE OOIIEH KyIbTYphl YEIOBEKA.

W3ydyeHne MaTeMaTHKH CHOCOOCTBYET ACTETUYECKOMY BOCIHUTAHMIO YEJIOBEKa,
MOHUMAHUIO KpPAacOThl M U3AIIECTBA MAaTEMATHUYECKHX PACCYXKIEHUH, BOCIPHUATHUIO
reoMEeTpUYECKUX (POpPM, YCBOCHHIO HJIEU CUMMETPUHU.

[IpuoputeTHsiMu  1ensiMu  oOydeHus Marematuke B 10-11 kmaccax Ha
yIrayOIEHHOM YPOBHE MPOJIOJIKAIOT OCTABATHCA:

dopMupOBaHUE IEHTPAIbHBIX MaTEeMaTHUYECKUX MOHATHH (YMUCIO0, BEIMYUHA,
reoMeTpuyeckas (Qurypa, mnepeMeHHas, BEpOSTHOCTb, (YHKIHMS, MPOU3BOIHAS,
MHTErpai), 00ecneYrBaIoIUX TPEEMCTBEHHOCTh U IEPCIIEKTUBHOCTh MAaTEMATUYECKOTO
oOpa3oBaHUs 00yUYaOIIUXCS;

noJBeJIcHuEe OOydaroluxcs Ha JOCTYIIHOM JJii HHUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaT€MAaTUKHU U OKPYXAIOLIEro MUPa, TOHUMAHUIO MAaTEMAaTUKH KaK YacTH
o0IIeH KyJIbTYPHI YEIOBEUECTBA;

pa3BUTHE MHTEIUIEKTYalbHBIX M TBOPUYECKUX CIIOCOOHOCTEH oOydarouuxcs,
IIO3HABATEJIbHON aKTMBHOCTH, MCCIIEOBATEIbCKUX YMEHUN, KPUTUYHOCTH MBIIIJICHUS,
MHTEpeca K U3YYEHUIO MAaTEMATHUKU;

¢opmupoBaHue (YHKIUOHAJIBHOW MaTEeMaTHUYECKOM TIpaMOTHOCTU: YMEHHUS
pacno3HaBaTh MaTEMaTHYECKUME AaCMEKThl B pEAJIbHBIX JKU3HEHHBIX CHUTYalUsAX
U TNpU HU3YYEHHH JPYrUX Y4YeOHBIX TNPEIMETOB, MNPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (QOpMYyJIMpOBaTh HUX Ha SA3bIKE MAaTeMaTUKU U  CO3]1aBaTh
MaTeMaTU4eCKHe MOJENIH, IPUMEHATh OCBOEHHBIM  MaTEeMaTUYEeCKHWW  ammapar
IUISL pelIeHusl MPaKTUKO-OPUEHTHUPOBAHHBIX 33Ja4, MHTEPIPETUPOBATh U OLEHUBATDH
MOJIyYeHHbIE PE3YJIbTATHI.

OCHOBHBIMU JIMHUSIMU cojiepkaHusi MaTemMaTuku B 10—11 kmaccax yriyonéHHOTO
YpOBHsI  sBISIOTCS: «Yucna W BBIYUCHCHHS», «AnreOpa» («AnreOpandeckue
BBIpQXECHUS», «YpaBHEHUs U HepaBeHCTBa»), «Hawama maremarmueckoro anammzay,
«l'eomerpust»  («I'eomerpuueckue ¢urypsl u UX CBoOilcTBa», «V3MepeHue
Ir€OMETPUYECKUX BEIMYHUH»), «BeposTHocTh U craructukay. J[laHHble JUHUUK
pa3BHUBAIOTCS MapajuIeNIbHO, KaKJasi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJJTHAKO
HE HE3aBUCHMO OJHA OT JAPYrOM, a B TECHOM KOHTaKTe W B3auMojeucTtsuu. Kpome
3TOr0, HX OOBEOUHSET JIOTMYecKas COCTaBJSIOUIasi, TPAaJUIMOHHO MpHUCyIIas
MaTeMaTUKe W MPOHU3BIBAIOIIAS BCE MATEMaTHYECKHME KypChl M COJIEep)KaTelIbHbIE
muauu. ChopmynupoanHoe Bo PI'OC COO tpeboBaHME «yMEHHE ONEPUPOBATH
NOHATUSAMU: OIPEAENIEHNE, AaKCHOMa, TEeOopeMa, CIEIACTBUE, CBONCTBO, NPHU3HAK,
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JI0Ka3aTelIbCTBO, PABHOCHIIbHBIE (POPMYIUPOBKH, YMEHHUE (POpMYIIMpOBaTH OOpaTHOE U
IPOTUBOMNOJIOXKHOE  YTBEPXKACHHUE, MPUBOAUTH MPUMEPbl U  KOHTPIPHUMEPHI,
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UCIOJB30BaTh METOJ] MAaTEMAaTHUYEeCKOM WHIYKIUH, MPOBOJUTH JIOKa3aTelbHbIC
pacCy’kJieHusT TpU PpeIIeHWU 3aJad, OLEHUBATh JIOTUYECKYI0 TPABUIBHOCTh
pacCy>kJIeHU» OTHOCUTCS KO BCEM Y4YEOHBIM Kypcam, a (pOpMHUpPOBAHUE JOTHUYECKUX
YMEHHI pacrnpeqiensieTcsl Mo BCeM TojlaM OOydeHHs Ha YPOBHE CpEIHEro OOIIEro
oOpa3zoBaHus.

B cootBerctBun ¢ ®I'OC COO maTeMaTuka sBISETCS 00s3aTEIbHBIM ITPEAMETOM
HAa JAaHHOM YypoBHe oOpazoBanusi. Hacrosmeit mporpammoil 1o MaTeMaTHKE
npeaycMaTpuBaeTcsl u3ydeHue yudeOHoro mpeamera «MartemaTuka» B paMKax TPEX
y4eOHBIX KypCOB: «AJiredpa 1 Hauajga MaTeMaTUYECKOTO aHanu3ay, «l eomeTpus»,
«BepoATHOCTh U cTaTUCTHKa». POPMUPOBAHUE JIOTUUECKUX YMEHUU OCYLIECTBIISIETCS
Ha TPOTSHKCHUU BCEX JIET OOy4YeHHsT Ha YPOBHE CpeIHEro oOIero oopa3oBaHws,
a DJIEMEHTHI JIOTUKH BKJIIOYAIOTCS B COJIEPKAHHUE BCEX HA3BAHHBIX BHIIIE y4YEOHBIX
KYPCOB.

OOmiee KOJIMYECTBO 4YacoB, HAIMpPaBICHHBIX HA  H3YyUYCHHE MAaTEMAaTHKU
Ha yriayoneHHoMm ypoBHe — 544: B 10 xiacce — 272 yaca (8 4acoB B Hezenwo), B 11

Kj1acce — 272 yaca (8 4acoB B HEJIETIO).
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBbI
IHO MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaaaHCKOro BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh TPAXKIAHCKON MO3UIMHM OOYyYaIOMIEerocsi KaK aKTUBHOTO W
OTBETCTBEHHOTO YJICHa POCCHICKOTO OOIIEeCTBa, MPEACTAaBICHUE O MATEMaTHYCCKUX
OCHOBaxX ()yHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SBJICHHUH, MPOLIETYyP IPakIaHCKOTO
oO1mecTBa (BBIOOPHI, OMIPOCH U JIPYTO€), YMEHHUE B3aMMOJCHCTBOBATH C COIUATbHBIMU
MHCTUTYTaMH B COOTBETCTBHUU C UX QYHKIUSIMU U HA3HAUYCHHUEM;

2) NaTpUOTUYECKOT0 BOCTIUTAHUS

c(hOPMUPOBAHHOCTb POCCHUMCKONW TPaXKJAHCKOM HWJEHTUYHOCTH,  YBaXKEHUS
K IPOIUIOMY M HACTOSIIIEMY POCCHICKOM MATE€MAaTHKH, IEHHOCTHOE OTHOILICHHUE
K JIOCTUKEHUSIM POCCHMCKHUX MATEMATUKOB U POCCHUHUCKOW MATEMaTHYECKOM IITKOJIBI,
WCIIOJIb30BAaHUE OTHUX JIOCTIDKCHWM B JPYTMX HayKaX, TEXHOJIOTHIX, cdepax
SKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHHME JIyXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, ASTUYECKOTO TOBEJEHHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTHUKEHUNW HAYKH U JEATENbHOCThIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIJIa B IOCTPOEHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTU4eCKOro BOCIIMTAHUSA

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIHOYAas JCTETUKY MaTeMAaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1ad, pPEHICHUH, pacCyX ACHUI, BOCIPUHUMYHUBOCTD
K MaTEMaTUYECKUM aCTEKTaM Pa3IN4YHbIX BUJIOB UCKYCCTBA;

5) pusnyecKkoro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh YMEHHS IPUMCHATh MaTeMaTHUYCCKHE 3HAHUS B HHTEpecax
3I0pOBOTO W 0€30MacHOro o0pa3a JKW3HHW, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (3710pOBOE MHTAHUE, COAJTAHCUPOBAHHBIM PEXKUM 3aHATHA M OTIbIXA,
peryispHas pu3nyeckass akTUBHOCTh), (DH3UYECKOE COBEPIICHCTBOBAHUE TIPH 3aHATHIX
CIIOPTHBHO-03JJ0POBHUTEIIBHON JICATEILHOCTHIO;

6) TPy10BOr0 BOCTIUTAHUSA:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYIOIIO0MS, HHTEPEC K Pa3THUYHBIM
chepaM TNPOPECCHOHAIBHON JIEATCILHOCTH, CBS3aHHBIM C MaTeMaTHUKOW M e€
MPWIOKEHUSIMA, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymied mpodeccun u
peann30BBIBaTh COOCTBEHHBIC JKM3HEHHBIC TIUIAHBI, TOTOBHOCThP H CIIOCOOHOCTH
K MaTeMaTH4eCKOMy O0Opa3oBaHHIO M CaMOOOpa30BaHUIO Ha MPOTSHKEHUU BCEH KU3HM,
TOTOBHOCTh K aKTHBHOMY YYaCTHIO B PEIICHUM MPAKTUYSCKUX 3a]ad MaTeMaTHYCCKOU
HaIPaBJICHHOCTH;
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7) 3K0JOrn4eCKOro BOCIIUTAHUS :

c(hOpPMUPOBAHHOCTh IKOJIOTUYECKOU KYJIbTYpPbl, TOHUMAHUE BIUSHUS COIUATBHO-
SKOHOMHUYECKHUX TIPOIECCOB HAa COCTOSAHUE NPUPOAHONM M COLMAIBHOM CpEbI,
OCO3HAaHHWE TJIO0AJTBLHOIO XapakTepa »SKOJOTMYECKUX IMpoOjieM, OpHEHTAllus Ha
MPUMEHEHUE MaTeMaTUYECKUX 3HAHUM JJIS PEIICHMs 3a/lad B O0JIACTU OKpYKaromiei
Cpelbl, IUIAHUPOBAaHUE TIOCTYNKOB M OIEHKM HMX BO3MOXHBIX TMOCIEACTBUI s
OKPYIKAIOIIEH CPEBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHUPOBAHHOCTh MUPOBO33PEHMSI, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU W OOIIIECTBEHHOW MPAKTUKH, MOHUMAaHWE MATEeMaTUYECKOM HayKW Kak
cdepbl 4eTOBEYECKOM NIeATeTbHOCTH, ATANOB €€ pa3BUTHS U 3HAYUMOCTH /ISl Pa3BUTHUSA
UMBWIN3ALIMY, OBJIAJICHUE SI3bIKOM MaTeMaTUKH W MaTEeMaTUYeCKONl KyJIbTypoil
KaK CpEJICTBOM I[IO3HAHWUA MHpPA, TOTOBHOCTh OCYILIECTBISTh MPOEKTHYI H
HCCIIEIOBATENBCKYIO JIEATeIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbTare u3ydeHuss MareMaTUKU Ha YPOBHE CPEIHEro oOIero oopa3oBaHUs
y oOyuaromierocsi OyayT copMupoBaHbl MO3HABATEIbHBIE YHUBEpPCAIbHbIC y4eOHbIC
JCUCTBUS, KOMMYHUKATUBHBbIC YHUBEpCAJIbHBIC YyueOHBIC IEHCTBUS, PETYJISTHUBHBIC
YHUBEpCaIbHbIC YUCOHbBIE JCHCTBUS, COBMECTHAS JIEATEIbHOCTD.

Ilo3HaBaTe/bHbIC YHUBEpPCAJIbHbIE Y4eOHbIC ACHCTBUS
ba3oBble jornueckue aeiicTBus:

BBISIBJISITh M XapaKT€pU30BATh CYILIECTBEHHbIE MPU3HAKKM MAaTEMaTUYECKHX
OOBEKTOB, MOHATUH, OTHOIICHUN MEX]y MOHATUAMH, (OPMYIHPOBATH OMPEICICHUS
NOHSTUN, yCTaHAaBIMBATh CYIIECTBEHHBIH TMPU3HAK KIACCU(PUKALNUM, OCHOBAHMS
TU1st 00OOIIEHUS U CPaBHEHUS, KPUTEPUU TIPOBOJUMOTO aHAIIH3A,;

BOCIIPUHUMATh, GOPMYIUPOBATH U MPEOOPA30BBIBATH CYKJIEHUS: YTBEPAUTEIbHbIE
Y OTpULIATEIbHBIEC, €IMHUYHBIE, YACTHBIE U O0ILKE, YCIOBHBIE;

BBISIBJISITh MAaT€MAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M IPOTUBOPEUHS
B (akTax, MaHHBIX, HAOMIOMEHUAX W YTBEPKICHUAX, Mpemiaratb KPUTEPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUUIL;

JieJaTh  BBIBOABI C HWCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JAEIyKTUBHBIX H
WHIYKTUBHBIX YMO3aKIOUEHNUW, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

IPOBOJUTh CAMOCTOSITENIBHO JI0KA3aTEeIbCTBA MATEMATUYECKUX YTBEPKACHUI
(OpsiMBIE ¥ OT IPOTHMBHOIO), BBICTPAMBATh AapryMEHTALUI0, NPHUBOJIUTH IMPUMEPHI H
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY)KJICHUS U BBIBOJIBL;

BBIOMpATh COCO0 pelleHrs Y4yeOHOU 3a7auu (CpaBHUBATh HECKOJBKO BapUAHTOB
pelieHusi, BbIOMpaTh Hanbosee MOAXOASIINNA C YYETOM CaMOCTOSITENIbHO BBIIEIEHHBIX
KPUTEPUEB).
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Bba3oBble uccienoBarenbcKne 1eiiCTBUS:
UCIIOJI30BaTh BOIPOCHI KaK MCCIENOBAaTEIbCKHM HMHCTPYMEHT IO3HAaHMS,
(bopMyaMpOBaTh BOMPOCH], (PUKCHUPYIOIIKE MPOTUBOpPEUHE, MPOOIEMy, YCTaHABIUBAThH
MCKOMOE U JJaHHOE, (POPMUPOBATH FMIIOTE3Y, APIYMEHTHUPOBATh CBOIO MO3UIIUIO,
MHEHUE; MPOBOJIUTh CAMOCTOATEIBHO CIUIAHHMPOBAHHBII HKCIIEPUMEHT,
UCCIIEJOBaHHE
[0 YCTaHOBJIEHUIO OCOOCHHOCTEH MaTeMaTHYecKoro OOBEeKTa, SBJICHHMs, IMpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMU, SIBJICHUSIMU, TPOLIECCAMH;
CaMOCTOSITETIbHO (OpPMYJIHPOBATH OOOOIIEHUST U BBIBOJABI IO pe3yJibTaTaM
IPOBEAEHHOIO HAOJIO/IEHUS, UCCIIEIOBAHUS, OLIEHUBATh JIOCTOBEPHOCTH IMOJYUYEHHBIX
pe3yJIbTaTOB, BHIBOJOB U 0000IIECHHI];
IIPOTHO3UPOBAaTh BO3MOXXHOE pPAa3BUTHE IIPOLlECCa, a TAaKXKE BBIIBUIaTh
MPEANOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ nnpopmanueii:

BBISIBIIAITH Je(UUUTH THPOPMALIMH, JTAHHBIX, HEOOXOAUMBIX JJIsi OTBETA HA BOIPOC
U JUI pEeUIeHUs 33/1a4u;

BbIOMpaTh MH(OPMALUIO W3 HMCTOYHUKOB pA3JIMYHBIX THUIIOB, AHAJIM3UPOBATH,
CUCTEMATU3UpOBaTh U UHTEPIPETUPOBATh HMH(OPMALIMIO Pa3IMYHBIX BUAOB U (opM
IIPE/ICTABIICHNUS;

CTPYKTYpUpPOBaTh HHGPOpPMAIUIO, NPEACTaBIATh €€ B pPa3NIUYHBIX (QopMax,
WUTIOCTPUPOBATh TpaUUueCcKy;

OLIEHMWBATh HAAEKHOCTh MH(POPMAIMH MO CaMOCTOSTENBHO C(HOPMYIHPOBAHHBIM
KPUTEPUSIM.

KomMMmyHUKaTHBHBIC YHUBEpPCAJIbHbIE YUyeOHbIe eHCTBUA:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYXKJIEHUS B COOTBETCTBHUM C YCJIOBHSIMU
U LEISIMU OOILEHHUs, ICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOKO TOUKY 3PEHHS B YCTHBIX U
IIMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy pEUIEHUs 3aJa4l, KOMMEHTUPOBATh
MOJIyYeHHBIN PE3YNbTAT;

B XO0/€ OOCYXXIEHHs 3a/JaBaTh BONPOCHI IO CYIIECTBY OOCYXIA€MOW TEMBI,
npoOJeMbl, pelaeMon 3ajadyu, BbICKa3bIBaTh UEH, HAllEJIEHHbIE HA MOUCK PEIICHHS,
COMOCTABIISAITh CBOM CYXKIEHUS C CYXACHUSAMHU JIPyTUX YYacTHUKOB JHUaora,
OoOHapy’KMUBaTh pa3Inuue U CXOJACTBO IMO3ULIUNA, B KOPPEKTHOU (popme popMynrpoBaTh
pa3Horiacus, CBOM BO3PAKEHUS;

NPEACTaBIATh PE3YyJbTaThl PpELIEHUs 3a/Jaud, OKCIEPUMEHTa, HWCCIEAOBAHMS,
IPOEKTa, CaMOCTOATEIbHO BBIOMPATh (OpMaT BBICTYIUIEHUS C Y4€TOM 3ajad
IPE3EHTALNN U OCOOCHHOCTEN ayAUTOPHH.

PeryassTuBHble yHHBepcajibHble yUeOHbIE JeiiCTBUS
CaMoopraHnsaunﬂ:

COCTAaBJATH ILIAH, AJITOpUTM PCUHICHUA 3aJdayu, BBI6I/IpaTB croco0 peuicHuAa ¢
y4€TOM HMMEIOIIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH U
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KOPPEKTUPOBATH BAPUAHTHI PELICHUN ¢ YUETOM HOBOM MH(POPMALIHMH.
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CaMOKOHTPOJIb:

BJIaJIETh HaBBIKAMH IMO3HABATEJIbHOU pedieKCHU Kak OCO3HAHUSI COBEPIIAEMBIX
JNCUCTBUH M MBICIUTEIBHBIX TIPOLIECCOB, MX pE3yJbTaTOB, BIAJETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAaMOKOHTPOJISL IPOLIECCa U Pe3yibTara PEUICHHUs MAaTEMaTU4ECKOU
3a/1a4y;

MPEIBUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IpU PEUICHUU 33/1a4H,
BHOCUTh KOPPEKTHBBI B JCSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JaHHBIX,
HalJICHHBIX OIINOOK, BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yJibTaTa LEJIW M YCIOBUAM, OOBSICHATH MPUUYUHBI
JOCTHDKCHUSI WM HEJIOCTHXKEHHUS PE3yJIbTaTOB JEATECIIbHOCTH, HAXOJUTh OIIHOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasi 1eSITEJIbHOCTD:

NOHUMaTh M HCIIOJNb30BaTh IPEUMMYIIECTBA KOMAHIHOM M WHIWBHUAYaJIbHOU
paboThl IpU pelIeHUH Y4eOHBIX 3ajad, MPUHUMATh 1I€JIb COBMECTHOM IESTEIbHOCTH,
IUIAHUPOBATh OPraHU3alMil0 COBMECTHOM paloThl, pachnpenensTb BUAbl pPadoT,
JOrOBAPUBATHECS, OOCYXIaTh IPOLECC M pe3ylbTaT padoThl, 00001aTh MHEHHUS
HECKOJILKMX JIFO/ICH;

y4acTBOBaThb B TIpynmnoBbIX (opmax padboTbl (0OCykIeHus, OOMEH MHEHHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBIMIOJIHATH CBOIO YacTh pabOThl U KOOPAWHHUPOBATH
CBOM JCHCTBUS C APYTMMH WIEHAMHU KOMaHIbl, OLIEHUBATH KAYECTBO CBOETO BKJIaJa B
o0 TPOIYKT O KPUTEPHUSAM, C(POPMYJIMPOBAHHBIM YUYACTHUKAMHU B3aHUMOJICHCTBHSI.

IIpeanmeTHble pe3yabTaThl OCBOCHUS (eaepalibHON paboyell  mporpamMmel
M0 MaTeMaTHKe MPEACTABJICHBI MO TojaM OOy4YeHUsS B paMKaX OTIEIbHBIX YUYEOHBIX
KYpPCOB B COOTBETCTBYIOIIUX pa3ziesiax HACTOSIIEH MPOrpaMMBbl.
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OEJIEPAJIBHAS PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIM3A»

INOACHUTEJIBHASA 3AIINCKA

VYyebnblil Kypc «AnreOpa u Hauajga MaTeMaTHYECKOTO aHAJIW3a» SBIIAETCS OJHUM
u3 Hanboyiee 3HAYMMBIX B IpOrpamMMe CpeIHero oO0Iiero oOpa3oBaHUs, MOCKOJIBKY,
C OJHOM CTOPOHBI, OH O0ECIeYMBAET WHCTPYMEHTAJIbHYIO 0a3y Al U3y4eHHUs BcCeX
€CTECTBEHHO-HAYYHBIX KYypCOB, a C JPYrod CTOPOHBI, (OPMHUPYET JIOTUYECKOE U
abCTpakTHOE MbIIUIEHHE OOyYarouuxcsi Ha YpOBHE, HEOOXOJUMOM [Isi OCBOCHUS
uH(POPMATUKH, OOLIECTBO3ZHAHMS, HCTOPHH, CIOBECHOCTH U JAPYTUX JAUCLUILIIUH.
B pamkax pgaHHOro y4eOHOro Kypca oOydYaromIMecs OBJAJACBAlOT YHHUBEPCAIbHBIM
A3BIKOM  COBPEMEHHOW HayKH, KoTopas (OpMyJIupyeT CBOU JIOCTH)KEHUS
B MaTeMaTH4YeCKOl popMe.

VY4eOHbIil Kypc anreOpbl M HaYaJl MaTEMAaTUYECKOT0 aHaIu3a 3aKJIaJbIBAET OCHOBY
JUISL  YCIIEIIHOTO OBJAJICHHUS 3aKOHaMHM (PU3UKH, XHMHH, OWOJOrMH, HOHHUMaHUs
OCHOBHBIX TEHJACHLUH pa3BUTHA SKOHOMHKM U OOLIECTBEHHOW JKU3HM, I103BOJISIET
OPUEHTHPOBATHCSI B COBPEMEHHBIX IIU(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIMOJIb30BaTh UX I JalbHEHIIero oOpa3oBaHuss U B IOBCEIHEBHOU
K®U3HU. B To ke  BpeMs  oOBiaJeHHe  aOCTPaKkTHBIMU M JIOTHYECKH
CTPOTMMHU KOHCTPYKIUSMHU alreOpbl U MaTeMaTHUYECKOTO aHaju3a Pa3BUBAET YMEHUE
HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTb, JOKAa3bIBaTh YTBEPKIACHUS
C TOMOILIBIO MHAYKIMU M PacCyXAaTh JAEIYKTUBHO, MCIOJb30BaTh OOOOIEHUE H
KOHKPETH3alMlo, a0CTparupoBaHUWE M  AHAIOTHIO,  (OPMUPYET  KpPEaTUBHOE
Y KPUTUYECKOE MBILIJICHUE.

B xome wu3yueHuss y4yeOHOro kypca «Airedpa M Hayajlla MaTeMaTHYECKOro
aHanu3a» oOydJaroliuecs MOJIy4YarOT HOBBIM ONBIT pPEIIEHUs MPUKIAAHBIX 33]ad,
CaMOCTOSATEJILHOTO IIOCTPOCHHUSI MAaTEMaTUYECKUX MOJEJIEH pealbHbIX CUTYaluil,
MHTEPHPETALUN TOJYYEHHBIX PEIICHUM, 3HAKOMSTCS C NPUMEpPaMH MaTEMaTUYECKUX
3aKOHOMEPHOCTEN B MPUPOJIE, HAYKE U UCKYCCTBE, C BHIIAIOIIUMHUCS MAaTEMAaTUYECKUMU
OTKPBITUSIMU U UX aBTOPAMH.

VYueOHbli Kypc oOJafgaeT 3HAYUTENbHBIM BOCIHUTATEIBHBIM IOTEHIIUAJIOM,
KOTOPBI ~ peaqu3yercss Kak uepe3 yueOHbI  Marepual, CHoCOOCTBYIOUIUN
(GOpMHpPOBAHHIO HAYYHOIO MHPOBO33PEHUS, TaK M uepe3 crhenupuky ydeOHOU
AESITeNbHOCTH,  TPeOymomed  MPOJOJKUTENbHOM  KOHILIGHTpAllMM  BHUMAaHMS,
CaMOCTOATEIbHOCTH, AKKYPAaTHOCTHA U OTBETCTBEHHOCTH 32 MOJIYYEHHBIA pe3yibTarT.

B ocHoBe MeTonuku oOyueHus anreOpe M HadajgaM MaTeMaTHYeCKOro aHajau3a
JICKUT IEATETbHOCTHBIA MPUHLUIT O0yUYEHUS.

B ctpykType yuebHOro kypca «Airedpa M Hayajia MaTeMaTHYECKOrO aHAIU3a»
BBIICJICHBI  CIIEAYIOIIME  COJAEpXKATENbHO-METOANYECKHuE  nauHuM: «YHuenma w
BBIYHCIICHUSD,

«DyHkMK U rpapukn», «YpaBHEHHUs M HepaBeHCTBa», «Hauama maTemaTmyeckoro
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aHanuza», «MHOXecTBa M JOTHKa». Bce OCHOBHBIE coaep)KaTeabHO-METOIUYECKHIE
JUHUU U3y4YalOTCsl HAa MPOTSHKEHUHU JABYX JieT OOy4eHHs] Ha YPOBHE CpPETHEro OOIIEero
o0pa3oBaHus, €CTECTBEHHO JOIMOIHSIS APYT Apyra W MOCTENEHHO HACHIIAICh HOBBIMU
TeMaMH W pasaenaMu. JIaHHBIN y4eOHBIH KypC SBISCTCS WHTETPATUBHBIM, TTOCKOJIBKY
o0BbenuHsET B cebe colepikaHne HECKOJIbKUX MAaTEeMAaTUYECKUX TUCIUIUINH, TAKMX KaK
anreOpa,  TPUTOHOMETPUS,  MaATEeMAaTHUECKHM  aHalIW3,  TEOpUS  MHOMKECTB,
MaTeMaTudeckasi jJoruka u apyrue. [lo mepe Toro kak oOydaromirecs: OBlIaJeBalOT BCE
0osee MIMPOKUM MaTEMaTHYECKUM allapaToM, Y HUX MOCIeI0BaTeIbHO (GOpMUPYETCs
U COBEpIICHCTBYETCS YMEHHE CTPOUTh MAaTEMATHUECKYI0 MOJETh PEaTbHOW CUTYyAaIluH,
NPUMEHATh 3HAHUS, TOJYYCHHBbIC NPH H3YYEHUH Y4UeOHOro Kypca, ISl PpelieHus
CaMOCTOATENTLHO  CHOPMYJIUPOBAHHOW  MaTEMaTHYECKOM  3amadd, a  3aTeM
UHTEPIPETUPOBATH CBOH OTBET.

CopepxxaTenbHo-MeTOAMYECKass JMHUA «Yuciia W BBIYHMCICHHUS» 3aBepIIacT
dbopMHpOBaHNE HABBIKOB WCIOJIB30BAHMS JACHUCTBUTEIBHBIX YHCEN, KOTOpOE OBLIO
HAayaTO Ha ypOBHE OCHOBHOro oOiero oOpa3zoBanusi. Ha ypoBHe cpemnero oOruiero
oOpa3oBaHus 0c000€ BHUMaHUE ynaemnseTcs (pOpMUPOBAHUIO HABBIKOB PAIIMOHAIBHBIX
BBIYHCIICHUN, BKIIIOYAIOMIMX B CEOsl MCMOJIb30BAHUE PA3IUYHBIX (OPM 3alHUCHU YHUCIA,
yMEHUE JIeJlaTh TPHUKHUIKY, BBIONHITh NPUONKEHHBIE BBIUMCICHUS, OICHUBATH
YHCIIOBBIE BBIpAXKEHHUS, paboTaTh C MAaTeMaTHYECKMMH KOHCTAaHTaMH. 3HAKOMBIC
OOy4YaroIIMMCSl MHOKECTBA HATYPAJIbHBIX, IEIbIX, PAIIMOHATBHBIX U JACHCTBUTEIHHBIX
YyCell JOMOMHIIOTCS MHOKECTBOM KOMILIEKCHBIX YHCel. B KakI0M M3 9TUX MHOXKECTB
paccMaTpUBAIOTCS CBOMCTBEHHBIE €My CHelH(UUEcKHe 3aJaud W ONepalriu: JEICHHE
HAIIeJIO, ONEPHPOBAHHE OCTATKAMU HAa MHOXECTBE IIENIBIX YHCEN, 0COOBIE CBOWCTBA
paIMOHAIBHBIX W UPPAMOHANBHBIX YWCEN, apu(METUUECKHE OTEpAINH, a TaKXKe
W3BJICUCHUE KOPHS HATypajdbHOM CTEMEHHM HA MHOXECTBE KOMIUIEKCHBIX YHCET.
bnaromapss mocnenoBaTeIbHOMY PACHIMPEHUIO Kpyra HCIHOJIb3YeMbIX YHCENl H
3HAKOMCTBY C BO3MOXXHOCTSIMH WX TPUMEHEHUS IJIs PEUICHUs pa3IMyHbIX 3a]a4
dbopMupyercsi TpeacTaBIeHWE O EIUHCTBE MaTeMaTHKW KaKk Haykd U €€ poiu
B TOCTPOEHUH MOJENECH peaqbHOr0 MHUpa, IIHPOKO HCIONB3YIOTCS 00001eHue u
KOHKpETH3aIHsl.

Jluaus «YpaBHEHHS UM HEPABEHCTBA» peaTU3yeTCs Ha TMPOTSHKEHUH BCETO
oOy4eHHUs Ha ypOBHE CpeaHero oOiiero oOpa3oBaHUs, MOCKOIbKY B KaXJIOM pasjielie
[IporpaMMbl TIpeIyCMOTPEHO pEIICHHEe COOTBETCTBYIOIUX 3adad. B  pesynbrarte
oOydJaromiyecss OBJAJEBAIOT PA3IUYHBIMA METOJAAMHU PEIICHUS PalMOHAIbHBIX,
UPpAIMOHATBHBIX, TOKA3aTEIbHBIX, JOTAPUIMUUYECKHUX ¢ TPUTOHOMETPUUECKHUX
ypaBHEHHH, HEPAaBEHCTB M CHCTEM, a TakKe 3a/ad, COJCpXKAIIUX MapaMeTphl.
[lony4yeHHble yMEHUS UIMPOKO HCIONB3YIOTCA TMpPH HCCIEAOBaHUU (GYHKUUNA C
MOMOIUIBIO MPOU3BOJAHOM, MPHU PEIICHUH MPHUKIATHBIX 337a4 M 3a/ad Ha HaXO0XKJICHUE
HauOOJBITUX W HAWMEHBINUX 3HauYeHWW QyHKIWU. JlaHHaAs cojepikaTeiapbHas JTUHUS
BKJIIOYAET B ce0s Takxke (popMUpOBaHME YMEHUI BBITIOJIHATH PACUEThI MO (popmynam,
npeoOpa3oBaHus  palMOHAIBHBIX, HUPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX
BBIPAXEHUW, & TaK)K€ BBIPAKCHH,
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CoAepKalMX cTeneHu u Jjorapudmel. braromaps wusyuyeHHro anredpandeckoro
Marepuaia MPOUCXOIUT JaibHEllIee pa3BUTHE ANTOPUTMUYECKOTO M abCTPAKTHOTO
MBIIIJIEHUST 00y4Jarommxcs, (OPMHUPYIOTCS HABBIKM JIEAYKTUBHBIX PaCCy>KJICHUM,
paboThl C CUMBOJIBHBIMU (hOPMaMH, IPEICTABIECHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN
B BHJIE PaBEHCTB W  HepaBeHCTB.  Anre0Opa npeuiaraet 3 eKTUBHBIE
MHCTPYMEHTHI JUISl PEIICHMS NTPAKTUYECKUX U €CTECTBEHHO-HAY4HBIX 3a/1ay, HaIJISJHO
JEMOHCTPUPYET CBOU BO3MOYKHOCTH KaK SI3bIKa HAyKH.

CopepxarenbHo-MeToAnueckass JuHUSA  «DYHKUMM W TpapuKW»  TECHO
NEeperyIeTaeTCs ¢ APYIrMMH JIMHUSAMHU YYEOHOTO Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE
3aa€T  NOCIENOBATENBHOCTh  M3y4YeHUs  Marepuana. 3ydeHue  CTENeHHOM,
MOKa3aTesIbHOM, JOrapu@MUUYECKOl U TPUTOHOMETPUUYECKUX (YHKLHUNA, UX CBOMCTB U
rpauKoB, HCHOJB30BaHME (YHKIMN [ pelieHus 3ajad M3 JAPYyTux Y4eOHBIX
IIPEIMETOB M PEAIbHOM KU3HHU TECHO CBS3aHO KaK C MaTEMaTUYECKUM aHAJIU30M, TaK U
C peuieHHeM YypaBHEHHH u HepaBeHCTB. [Ipu 3Tom Oonblioe BHUMAHHUE YICISIETCA
(bOpMHPOBAHUIO YMEHUSI BBIpaXaTh (POPMYyJaMH 3aBUCUMOCTH MEXIY PpPa3IMYHbIMU
BEJIMYMHAMU, HCCJIEAO0BATh MOJIyYeHHbIE (YHKIMHU, CTPOUTHh WX Trpaduku. Marepuan
ATOM COZEPIKATEIBbHON JIMHUM HALIETIEH HA Pa3BUTUE YMEHHUM U HABBIKOB, MO3BOJISAIOIINX
BBIPAKATh 3aBUCUMOCTH MEX]y BEJIMYMHAMH B Pa3Iu4HON (opMe: aHAIUTUYECKOH,
rpaduyeckoii u ciioBecHON. Ero n3ydeHue crnocoOCTBYET Pa3BUTHUIO aITOPUTMHYECKOTO
MBILUIEHUSI, CIIOCOOHOCTH K OOOOUICHHIO W  KOHKPETHU3allM, HCIOJIb30BAHUIO
AHAJIOTU M.

CopepxarenbHass JnuHUsA «Hayama wmaTeMaTH4ecKOro aHaiau3a» I03BOJSET
CYLIECTBEHHO pAaClIMPHUTh KpPyr KaKk MaTeMaTW4YeCKHX, TaK W IPUKIAJHBIX 3ajad,
JOCTYIHBIX 00YYaloIKUMCs, TAK KaK Y HUX MOSBJISETCS BO3MOKHOCTh CTPOUTH TpadUuKu
CJIIOXHBIX (DYHKIIMM, ONpefensiTh UX HAauOOJIbIINE M HAUMEHBIITNE 3HaYEHUS!, BBIYUCIIATD
wiomanu Guryp u o0bEMbI TeJ, HaAXOAUTh CKOPOCTH U YCKOpPEHHs mpoieccoB. [JanHas
coJiep>KaTelIbHasl JIMHUSI OTKPBIBAE€T HOBBIE BO3MOXHOCTH MOCTPOCHHSI MAaTEMAaTUUECKUX
MOJENEN peanbHbIX CHUTYallMi, IMO3BOJET HAXOJWTh HAWJIY4lllee PpEIICHHE
B MPUKIAJHBIX, B TOM YHUCJIE COLMAIbHO-3KOHOMUYECKHX, 3aJadyax. 3JHAKOMCTBO
C OCHOBAMHM MAaT€MaTHYECKOr0 aHajliu3a CHOCOOCTBYET PAa3BUTHUIO aOCTPAKTHOIO,
(OpMaJIbHO-JIOTUYECKOTO M KPEAaTUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUM
pacno3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMATHKM B HAayKe, TEXHHKE M HCKYCCTBE.
OOyuaromuecs y3HalOT O BBIJAIOLIMXCS pe3yJibTaTaX, MOJYUYEHHBIX B XOJE pPa3BUTHS
MaTE€MaTHUKHU KaK HayKH, 1 00 UX aBTOpax.

CopepxaTenbHO-MeTOAMYECKast TMHUS «MHOXECTBa U JIOTUKA» BKJIIOYAET B CeOs
AJIIEMEHTBI TEOPUH MHOKECTB M MATEMAaTUYECKOU JIOTUKHU. Te€OpEeTHKO-MHOXKECTBEHHBIE
NIPEACTABIICHNUS] MPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTEeMaTUKH W IpeAararor
HamOoJiee YHHUBEPCAIbHBINA S3bIK, OOBEIMHAIONIMI BCE pa3/iefibl MaTeMaTHUKd U €&
MPUWIOKEHU, OHM CBSA3BIBAIOT pa3HblE MAaTEMATHYECKUE JUCHUILIMHBL U HX
NPWIOKEHUS B eauHoe Lenoe. 1103ToMy BakHO aTh BO3MOXHOCTH OOyYaromeMycs
MOHUMAaTh  TEOPETHKO-MHOXECTBEHHBIH  SI3bIK  COBPEMEHHOW  MaTE€MaTUKH U
HCIIOJIb30BaTh €ro
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JUTSL BBIPQXKEHUSI CBOMX MBICICH. [[pyruM Ba)KHBIM MPU3HAKOM MaTEMAaTHUKH KaK HAYKH
CIeIyeT TPHW3HATh CBOWCTBCHHYIO €H CTpPOroctb OOOCHOBaHHMH U  CJICIOBAaHHE
OMpeNeNIEéHHBIM TpPaBUIaM IIOCTPOCHHS J0Ka3aTelIbCTB. 3HAKOMCTBO C 3JIEMEHTaMU
MaTEeMaTUYeCKOH JIOTMKA  CIOCOOCTBYET Pa3BUTHIO  JIOTHYECKOTO  MBINIICHUS
OOy4JaroIuXxcs, MO3BOJIIET MM CTPOUTH CBOM PACCYXJICHHS HAa OCHOBE JIOTHYCCKUX
npaBuil, GOPMUPYET HABBIKKM KPUTHUECKOTO MBIIICHUS.

B yuebHOM Kypce «AnreOpa W Havaiga MaTEMaTHICCKOTO aHAIN3a» MPUCYTCTBYIOT
OCHOBBI MAaTEMAaTHYECKOIO0 MOJICIMPOBAaHMS, KOTOPbIE NIPU3BaHBI CIOCOOCTBOBATH
(GbOpMHUPOBAHUIO HABBIKOB MOCTPOCHUSI MOJENEH pealbHBIX CUTYyaIlui, UCCIIEeIOBaHUS
ITUX MOJENeH C TIIOMOINBIO ammapara aireOpbl M MaTeMaTHYeCKOTo aHaju3a,
WHTEPIPETAUA TIOJIYYCHHBIX PEe3yIbTaTOB. TakWe 3aJaHusl BIUICTCHBI B Ka)KIbIH
U3 Pa3leNioB TPOrpaMMbl, TMOCKOJIBKY BECh MaTepuall y4eOHOro Kypca HIUPOKO
UCIIOJIB3YETCSl NIl PEIICHHWs] TPUKIATHBIX 3amad. l[lpu  pemeHun  peasbHBIX
MPAKTUYCCKUX 3a7a9 00yJaroIIrecs pa3BUBAIOT HAOIIOAATCIIBHOCTh, YMCHHUE HAaXOIUTh
3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIIOJIB30BaTh AHAJIOTHIO, 0000IIaTh U
KOHKPETHU3UPOBaTh Mpoodiiemy. [lesTenpbHOCTh IO (hOPMHUPOBAHUIO HABBIKOB PEIICHUS
MPUKIAAHBIX 33a/lad OPTaHU3YeTCS B TPOIECCe M3YUEHHUsS BCEX TeM y4eOHOTO Kypca
«AnreOpa 1 HayaJla MaTeMaTHYECKOTO aHAIA3ay.

Ha wm3ydenue ydyeOHOro kKypca «AnreOpa ¥ Hayajga MaTeMaTHUYECKOTO aHAIU3a»
orBogurcs 272 yaca: B 10 kmacce — 136 ydacoB (4 yaca B Henmento), B 11 kmacce —
136 yacoB (4 yaca B HEZEINIO).

COJIEP)KAHME
OBYUYEHMS 10 KJIACC

Yucia 1 BIYMCICHUSA

Panmonanbupie  unciia. OOBIKHOBEHHbIE U JIECATUYHBICE JAPOOH, MPOIEHTHI,
O0eckoHeuHble nepuoanueckue npodu. [Ipumenenue npodeii U MPOIEHTOB /ISl pEIICHUS
MPUKIAIHBIX 33/1a4 U3 PA3JIUYHBIX OTPACIIEN 3HAHUM U PEaJIbHOU KU3HHU.

JlecTBuTenbHble  4YMCla.  PalMOHaIbHBIE W HUPPALMOHAIBHBIE  YHUCIIA.
Apudmernueckue onepanuu ¢ AeUCTBUTEIbHBIMU YuciIaMu. MOAyJb EHCTBUTEIHLHOTO
yucia u ero cBoictea. [IpubauxEHHbIe BEIYUCIICHUS, TTpaBUia OKPYTIICHUSI, IPUKUIKA
Y OLICHKA pe3yJIbTaTa BEIYUCICHUM.

Crenenb ¢ 1eapIM nokazareiieM. bunom Hrrotona. Mcnonb3oBaHue moaxonsinei
dbopMbl 3amMCH JAEUCTBUTENBHBIX YHCEN JUIsl PElIeHUs MPAaKTUYECKHX 3aJad |
MPEJICTABJICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJbHON CTENEHU U €T0 CBOMCTBA.

Crenenb C palMOHAIIBHBIM  [OKa3aTteleM U €€ CBOWCTBA, CTENEHb
C JEVCTBUTEIIBHBIM IMOKA3aTEIIEM.

Jlorapudpm uyumcna. CaoiictBa Jsorapudma. JlecsaTuuHble W HaTypajbHbIE
aorapupMsl.
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CuHyC, KOCHHYC, TAaHIE€HC, KOTAaHI'€HC YHMCIOBOIO aprymMeHTa. ApKCHHYC,
apKKOCUHYC M apKTaHI€HC YHCIIOBOI'O ApTyMEHTA.

YpaBHEHUS U HEPABEHCTBA.

ToxxaecTBa ¥ TOXKIECTBEHHbIE MTpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHHS.
PaBHOCHIIBHBIE YpaBHEHMSI M  YpPaBHEHHS-CIEACTBUA. HepaBeHCTBO, pellieHue
HEPABEHCTBA.

OCHOBHbIE METOJBI PEIICHHS LEJIbIX U JpOOHO-pallMOHAJBLHBIX YpaBHEHHU U
HEpaBEHCTB. MHOIrOwWIEHbl OT OJIHOM TIepeMEHHOU. JleneHne MHOrowieHa Ha
MHOTOuWIeH ¢ octaTkoM. Teopema besy. MHorounensl ¢ ueiasiMu Kod(hdUIHEHTaAMHU.
Teopema Buera.

[IpeoOpa3zoBaHus YMCIOBBIX BBIPAKEHUN, COIEPKAIIMX CTEIIEHU U KOPHHU.

HppanuonanbHbie ypaBHeHHA. OCHOBHBIE METOAbl PEUICHUS HPPALUOHAIBHBIX
YPaBHCHUU.

[TokazarenpHble ypaBHEHHsS. (OCHOBHBIE METOJbl PELICHUS IMOKAa3aTEIbHbBIX
YPaBHECHUM.

[IpeoOpazoBanre BhIpaXKEHH, COAEPIKAITUX JTOTapU(MBI.

Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METOJbI PEHICHUS JIOTapu(PMUUECKUX
YpPaBHEHUM.

OcHOBHbIE TPUTOHOMETPUUYECKHUE (bopMyIIbL. [IpeoGpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKEHUH. PellieHne TPUroHoOMEeTpUYECKUX YPABHEHU M.

Pemenne cucteM JIMHEHMHBIX YpaBHEHWW. Marpuua CHCTEMBI JIMHEWMHBIX
ypaBHeHU. OnpeaenuTesb MaTpullbl 2X2, €ro reOMETPUYECKUN CMBICI M CBOMWCTBA,
BBIUMCIICHUE €ro 3HAYCHHS, NPUMEHEHHUE OIPEICIUTENS JUIS PEIUICHUS CHUCTEMBI
JIMHEMHBIX ypaBHEHUN. PenmieHne npuKIaaHbiX 3a7a4 ¢ MOMOIIbI0 CUCTEMBbI JIMHEWHBIX
ypaBHeHui. lcciienoBaHne TIOCTPOEHHOW MOJZENM € MOMOIIBIO MAaTpull U
OIPEICIIUTEIICH.

[TocTpoeHne MaTeMaTUYECKUX MOJEIEH pPEalbHOW CUTYyallud C [OMOIIBIO
YPaBHEHMM M HEpaBeHCTB. [IpumeHeHHMe ypaBHEHHMI W HEPABEHCTB K PEIICHHIO
MaTeMaTUYECKUX 3aJ1ay M 3a]]a4 U3 pa3IMYHbIX 00JIacTell HAyKU U peabHOU KU3HMU.

DyHKIUU U TPAPUKH

@OyHkius, crnocoObl 3amanus (QyHkuM. B3aumHO o00paTHble  (QYHKIMH.
Kommnozummst pynkmmit. ['paduk ¢pyakimu. DnemeHTapHbie npeodpa3oBanus rpadukoB
byHKIHi.

OOnacTh omnpeneneHUs] U MHOXKECTBO 3HaueHud Qynkumu. Hymu dyskuumm.
[IpomexxyTkn 3HaKOMOCTOSIHCTBA. YETHble W HeuéTHhle GyHkumu. [lepuogmdeckue
¢bynkuuu. ITIpomMeXyTKM MOHOTOHHOCTH (YHKUMHA. MakCUMymMbl M MHUHUMYMBbI
¢bynkuun. Hanbonbiiee 1 HauMeHblee 3HauYeHus: (PYHKIIMU Ha IPOMEKYTKE.

Jluneiinasi, KBaJpaTU4HasT U APOOHO-IMHENHAs (QyHKUUH. DJIEMEHTapHOE
UCCIIEIOBAaHUE U MTOCTPOCHUE UX IPa(PHUKOB.

CrenenHast ¢yHKIUS C HaTypaJbHbIM M IIeJbIM Moka3ateneMm. EE cBoiicTBa u
rpaduk. CpoiicTBa M rpauk KOpHS N-Oi CTENEHHU KakK (PYHKIMH OOpaTHOW CTENEHU
C HaTypaJIbHBIM ITOKA3aTEJIEM.
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[TokazaTenbHas u Jnorapudmuueckas GYHKIUH, UX CBOWCTBA U TIpaduKu.
Hcnonb3oBanue rpadukoB (yHKIMMA IS peIIEHUs] YPaBHEHUH.

Tpuronomerpudeckasi OKpyKHOCTb, ONPEEIIEHNE TPUTOHOMETPUUECKUX (QYHKIUH
YHCIIOBOTO apryMeHTa.

OyHKIIMOHAJIbHBIE 3aBUCMMOCTH B pPEANIbHBIX Mpoleccax U sBieHUsX. ['papuku
pealbHBIX 3aBUCUMOCTEH.

Havana MaTeMaTH4eCKOro aHajamsa

[TociemoBaTelIbHOCTH, CIOCOOBI  3aJaHUd  IIOCIEeAOBATEIbHOCTEH. Meton
MAaTeMaTU4eCKOW HMHAYKUMUA. MOHOTOHHBIE M OIpPaHUYEHHBIC I10CIEAO0BATEIBHOCTH.
Hcropusi BO3HMKHOBEHHMSI MAaTEMaTHYECKOTO aHaln3a KakK aHajau3a OECKOHEYHO
MaJIbIX.

Apudmernueckas U reoMmeTrpuueckas mnporpeccuu. beckoHeuHo yObIBaromias
reomeTpuyeckass mnporpeccusi. Cymma OecKOHEYHO YObIBarolie reoMeTpuuecKon
nporpeccuy. JIMHEWHBIM M ASKCNOHEHUUAIBbHBIA pocT. Uucno e. Popmysia CIOKHBIX
MPOLIEHTOB. M CIOap30BaHME MPOTPECCUM JJII PEIIECHUS PEAIBHBIX 3a/1a4 MPUKIAJTHOTO
Xapaxkrepa.

HenpepriBHble hyHKIMH ¥ MX CBOMCTBA. TOYKM pa3pbiBa. ACUMIITOTHI TpaduKoOB
¢bynkuumii. CpoiicTBa (QYHKIMH HENpPEephIBHBIX Ha OTpe3ke. Meroa UHTEpBaJoOB
JJI1 pellleHusT HepaBeHCTB. [IpuMeHeHHe CBOMCTB HENPEPBIBHBIX (DYHKUMHA IS
peuieHus 3aaad.

[lepBast u BTOpas mpousBoAHble (PyHKUIMH. OnpeneneHue, reoOMETPUUYECKUN U
(bu3HYECKUI CMBICI TPOU3BOAHON. Y paBHEHUE KacaTeNbHON K rpa@uKy QyHKUIUU.

[IpousBoanble 31eMeHTapHbIX (GyHKUMNA. [Ipon3BogHas CymMMbl, NMPOU3BEICHUS,
YAaCTHOTO M KOMITO3ULIUU (DYHKIUH.

MHoskecTBa M JIOTHKA
MHoXxecTBO, onepanyy HaJ MHOKECTBAMM M MX CBOWCTBA. Jlnarpammsel Diiiepa—
Benna. [IpuMmeHeHrne TEOPETUKO-MHOKECTBEHHOTO almapara JJisi OMUMCAaHUs PEATbHBIX
MIPOLIECCOB U SIBJICHUM, TPU PELICHUU 33]1a4 U3 JPYTUX YUEOHBIX MPEIMETOB.
Omnpenenenue, TeopeMa, CBOHCTBO MAaTEMAaTHYECKOTO OOBEKTa, CIEACTBHE,
J0Ka3aTelIbCTBO, PABHOCUIIBHBIC YPABHEHUS.

11 KIIACC

YucJia 1 BbIYUCIEHUS

Hartypanbhubie u nensle uncna. [IpumeHenre npu3HakoB ASIMMOCTH LEJIbIX YUCE,
HauOobIMi 00muit nenurens (nanee — HOJI) u HauMensIee obliee kpaTHoe (J1anee —
HOK), ocratkoB mo moaymto, aiaroputMa EBkimma sl penieHus 3ajad B LEJbIX
YHCIax.

KommuiekcHple unciia. Anrebpanyeckass ¥ TPUTOHOMETpUYECKas (POpMBI 3aIucH
KOMIUIEKCHOTO 4Hclia. ApupMeThudeckue ornepaluu ¢ KOMIUIEKCHBIMU YHUCIaMHU.
N3o0pakeHrne KOMILUIEKCHBIX YMCeNl Ha KoopauHaTHOU miiockoctu. dopmyna Myagpa.
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KopHu n-oii creneHn u3 KOMIUIEKCHOTO uucia. [IpuMeHeHMe KOMIUIEKCHBIX YHCEN
JUTS perieHust PU3NIEeCKuX U TEOMETPUUECKUX 3a/1au.

YpaBHeHus U HEPABEHCTBA

CucreMa M COBOKYITHOCTb YPaBHEHUI M HEPaBEHCTB. PaBHOCUIIBHBIE CUCTEMBI U
CUCTEMBI-CJIEACTBUS. PABHOCHIIBHBIE HEPABEHCTBA.

OTt60p KOpHEN TPUTOHOMETPUUECKUX YPaBHEHHI c IIOMOILIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. Penenrne TpuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHbIE  METOJIbl  PELIEHUS MOKa3aTeIbHBIX U  JOTapu(PMHUUECKUX

HepaBeHCTB. OCHOBHBIE METO/IbI PELIECHUS UPPALMOHATIBHBIX HEPAaBEHCTB.

OCHOBHBIE METOABI PEIICHUS CHCTEM H COBOKYIIHOCTEH PpAIlMOHAIBHBIX,
UPPALMOHATIbHBIX, IOKA3aTENIbHBIX U JIOTApU(PMUUECKIX YPaBHEHUH.

YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMETPaMHU.

[IpuMeHeHne ypaBHEHMM, CUCTEM M HEPABEHCTB K DPEIICHUIO MAaTEMAaTHYECKUX
3aJa4 M 3a7a4 M3 pa3MuHBIX 00JacTel HayKH M PEajbHOM KU3HH, MHTEPHpPETAIUs
IIOJIyYEHHBIX PE3YJIbTaTOB.

DYyHKIUMU U TPaPUKH

I'padpux xommosuruu (Qyskiuit. ['eomerpuyeckue oOpa3bl ypaBHEHUH U
HEPaBEHCTB Ha KOOPJAUHATHOM MJIOCKOCTH.

Tpuronomerpuueckue QyHKIIUU, UX CBOWCTBA U TPAPUKH.

['paduueckre MeToabl pelieHns YpaBHEHU U HepaBeHCTB. [ paduueckue MeTo b1
pelIeH s 3aa4 C mapaMeTpamu.

Hcnonw3oBanue rpadukoB GyHKIUMNA 71 HUCCIEAOBaHUS TMPOILIECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT TPU PEIICHUH 3a1ad W3 JPYyTUX Y4eOHBIX
MIPEMETOB U PEaTbHOM JKU3HHU.

Havana MaTeMaTH4ecKOro aHajamsa

[IpumeHeHue NpPOU3BOJHON K HccheoBaHUIO0 (YHKIMA HAa MOHOTOHHOCTh M
skcTpeMyMbl. HaxokneHne HauOOdbIIEro M HAaMMEHBILIErO 3HAYEHWIl HEeNmpepbIBHON
(GYHKIIMHM Ha OTpe3Ke.

[IpumeHeHre NPOU3BOAHOM I HAXOXKICHUS HAWIY4YINEro pELIeHHs B
MIPUKJIAJIHBIX 3aJlayax, JJIs ONPEAEIICHUSI CKOPOCTH U YCKOPEHUS MPOLECCa, 3aJaHHOTO
(bopmynoii unu rpadUuKoMm.

[TepBooOpa3Has, OCHOBHOE€ CBOMCTBO  IIepBOOOpa3HbIX. llepBooOpa3HbIc
arieMeHTapHbIX pyHKuui. [IpaBuna HaxoXk1eHUs IEpBOOOPa3HBIX.

Nurerpan. I'eomerpuueckuii CMBICIA HUHTErpana. BbelunciieHHE OnpeneséHHOro
uHTerpana no popmysne Hototona—Jleibuua.

[IpumeHeHnue uHTEerpana ajas HaXOXKIACHUS IUIoOW@AAe mIockux Guryp u o0bEMOB
Ir€OMETPUYECKUX TEJI.

[Tpumepsl  pemenuit  auddepeHanbHBIX  ypaBHeHHH. Maremaruueckoe
MOJICJIMPOBAHUE PEATILHBIX MPOIIECCOB C MOMOIIbIO AU depeHIInaTbHbIX YPABHEHUH.
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INPEAMETHBIE PE3YJIBTATBI

K xonmy obOyuenus B 10 Kjaacce oOydarommuiics TOIYYUT CIEIYIOIINE
MpEeIMETHBIE pe3ybTaThl MO OTAEIbHBIM TeMaM (enepanbHO paboyelt MmporpaMMbl
y4eOHOro Kypca
«Anrebpa 1 HaYaJla MATEMAaTUYECKOTO aHATTN3ay:

Yuciia ¥ BbIYUCICHHSA:

CBOOOJIHO ONEPUPOBATh MOHATUAMM: pPALMOHAIBHOE YHUCIO, OECKOHEYHas
nepuoguyeckas  ApoOb,  NPOLEHTHI, UPPALUOHAIBHOE  YHUCIO,  MHOXECTBa
paLOHAIIBHBIX U ACHUCTBUTEIIBHBIX YUCEN, MOAYJIb JEUCTBUTEIILHOIO YUCIIA,;

OPUMEHATH IPOOH U MPOLEHTHI JUIsl PeLICHHs] MPUKIIAIHBIX 33a7a4 U3 Pa3IUYHBIX
OTpacied 3HaHUU U PEaIbHOU KU3HU;

NPUMEHATh NPUONMKEHHBIE BBIYUCICHUS, MpaBujia OKPYIJEHUS, MPUKUIKY H
OLICHKY pe3yJbTaTa BEIYUCICHUN;

CBOOOJIHO ONEpPUPOBATH MOHATHEM: CTEIEHD C LIEJIBIM IOKa3aTelIeM, NCIIOJIb30BaTh
NOAXOAIYI0 (QOopMy 3aMMCH ACHUCTBUTENBHBIX YHMCENl JJisl PElIeHUs MPaKTHYECKUX
3a/1a4 U NPEJCTABIICHUS JaHHBIX;

CBOOOJHO ONEPUPOBATH MOHATHEM: apUPMETUUYECKUH KOPEHb HaTypalbHOU
CTEIICHU;

CBOOOJIHO ONEPUPOBATh MOHATHEM: CTENEHb C pPAlMOHAIBHBIM IIOKa3aTeleM;

CBOOOJIHO  ONEpUPOBATH MOHATHUAMHU: Jorapupm 4yuciaa, JECATHUUHBIE U

HaTypaJIbHbIC
sorapuMsl;

CBOOOJHO OMEPUPOBATh TMOHATUSMH: CHHYC, KOCHHYC, TAHIEHC, KOTAHIEHC
YUCIIOBOI'O apr'yMEHTa;

ONEPUPOBATH IIOHATUAMU: APKCHUHYC, APKKOCHHYC M apKTAHT€HC YHUCJIOBOIO
apryMeHra.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJIHO ONEPUPOBATh TMOHATHAMU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHECHUS U YPABHEHHUS-CIEACTBUS, PABHOCUIILHBIE HEPABEHCTBA,;

OPUMEHSTh  PA3IMYHBIE  METOJBI  PEUICHUS  PAlMOHAIBHBIX W JAPOOHO-
pPalMOHAIBHBIX YPABHEHUN, IPUMEHITH METOJI UHTEPBAJIOB ISl PELIEHUS] HEPABEHCTB;

CBOOOJIHO OMEPUPOBATh TMOHSTUSMU: MHOTOWIEH OT OJIHOM MEepPEeMEHHOM,
MHOTOWICH C MENbIMU Kod(hduimeHTaMmu, KOpHH MHOTOWIEHA, MPUMEHSTH JEICHUE
MHOrO4JIEHAa Ha MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera mis pemenus
3az1adg;

CBOOOJTHO OTEPUPOBATH MOHATHUSMU: CHUCTEMa JIMHEWHBIX YpaBHEHUW, MaTpHIIA,
OMpeeNuTeNb MaTPULIbl 2 X 2 U €ro reOMETPUUYECKUI CMBICI, UCIIOJIb30BaTh CBOMCTBA
ompeAenuTens 2 X 2 1id BBIYKACICHUS €ro 3HAYCHUS, NPUMEHATH OINPEACIIUTENN
JUISl PEIICHUSI CUCTEMbl JIMHEWHBIX ypPaBHEHUU, MOJICIUPOBATH PEAIbHBIE CUTYAIUU
C IMOMOIIBIO CUCTEMbI JIMHEUHBIX yYPaBHEHUW, HWCCIEAOBAaTh MOCTPOCHHBIE MOJAEIHU
C IOMOIIBIO MATPULL U ONPEJICIUTEIIEN, UHTEPIPETUPOBATH MOJIYUYCHHBIN PE3YIIbTAT;
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UCIIOJI30BaTh CBOMCTBA JACHCTBUM C KOPHIMU JJis IpeoOpa30BaHUsl BhIPAKEHUM;
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BBIMOJHATh MpPeoOpa3oBaHUsl YHUCIOBBIX BBIPAKECHM, COAEPXKALIUX CTEMECHU
C PAllMOHAJIBHBIM MTOKA3aTEEM;

UCIOJIb30BaTh CBOMCTBA JIOrapu(dMOB [isi MpeoOpa3oBaHUs JIOTrapuPMHUUECKUX
BBIPAKCHU;

CBOOOJHO OINEpUpOBaTh MOHATUSAMH: HUPpPALHUOHAIbHBIC, TOKa3aTeIbHbIE U
jJorapuMUYECKUE YpaBHEHHS, HAXOJUTh HMX PEUICHUS C TOMOUIBI0 PAaBHOCHIIBbHBIX
IIEPEXO0I0B WIIA OCYLIECTBIISAS IPOBEPKY KOPHEW;

OPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKHE QOpMYJIbl s MpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHUN;

CBOOOJTHO OTEPUPOBATH MOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHHE, MPUMEHSTh
HEOOXOoauMble (OPMYIBl Il PEHICHUS OCHOBHBIX THUIIOB TPUTOHOMETPHUECKUX
YPaBHEHHU;

MOJIETMPOBaTh pealbHbIe CUTYallUd Ha SI3bIKE ajareOpbl, COCTABIATh BBIPAKEHUS,
YpPaBHEHHUsI, HEPABECHCTBA I10 YCIJIOBUIO 3aJayd, UCCIEAOBATH IOCTPOECHHBIE MOJIEIU
C MCIOJIb30BAaHUEM anmapara ajareOpsl.

DOyHKUMHA U TpaduKu:

CBOOOJIHO OIEpPUPOBaTh MOHATUAMU: (yHKIHA, CHOCOOBI 3amaHus (QYHKIUH,
B3aMMHO OOpaTHble (DYHKIMH, KOMIO3UIMUS (GYHKUMMA, rpa@uk (QyHKIIMH, BBHIMIOIHATH
AJIEeMEHTapHbIE IpeoOpa3oBaHus rpauKoB HYyHKIIHIA,

CBOOOJIHO OIEpPUpPOBATh MMOHATHSAMH: OOJIAaCTh ONPEACNEHUS U MHOXKECTBO
3HaYEHUN (PYHKIMH, HYJIU QYHKUIMN, TPOMEKYTKHA 3HAKOIIOCTOSIHCTBA;

CBOOOJIHO  ONEpUPOBaTh MOHATUSAMM: UETHbIE M  HEUYETHBIE  (DYHKIMH,

nepuoanyeckre QyHKIUHU, MPOMEKYTKA MOHOTOHHOCTH (DYHKIIMU, MAaKCUMYMBbI U

MUHUMYMBI (PYHKIIMH, HanOOJIbIlIeEe U HAUMEHbLIEEe 3HaueHue (yHKIUU Ha

IPOMEXYTKE; CBOOOHO ONEpUPOBATh MOHITUAMMU: CTENIEHHAs! (PYHKIIHS C

HATYpaJbHBIM U LIEJIBIM

nokasatesneM, rpaQuk CTeneHHOW (PYHKIHMHM C HATypaJbHBIM M IENBIM IOKa3aTeleM,

rpa@uk KOpHS n-oil CTENeHW Kak (PYHKIMU OOpaTHOW CTENEHU C HATypaJbHBIM
MIOKa3aTesieM;

ONepUpOBaTh TMOHATHSAMH: JIMHEWHas, KBaJpaTU4Has M JPOOHO-JIMHEWHAsS
(GYHKIMH, BBITOJIHATH 3JIEMEHTAPHOE HCCIIE0BaHUE U MIOCTPOEHUE UX TpadUKOB;

CBOOOJHO OINEpUpOBaTh MOHATHUAMM: TOKa3aTeabHas M Jorapupmuyeckas

(GYyHKIMH, UX CBOMCTBA U IpaUKH, UCIOIb30BATh UX IPaPUKHU AJIs PELLICHUS
ypaBHEHUM; CBOOOAHO OIEpUPOBaTh MOHATHAMMU: TPUTOHOMETPHUYECKAS
OKPY>KHOCTb,

oIpe/ieJIeHe TPUTOHOMETPUUECKUX (YHKIUI YUCIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpapuKku GYHKIUI JUIs UCCIEI0BAaHUS TPOIIECCOB U 3aBUCUMOCTEN
IpPU pELIEHUU 3aJa4 U3 JAPYTUX YYEOHBIX NPEIMETOB U PEAIbHOM KU3HU, BBIPAKATh
(dbopMysiaMu 3aBUCUMOCTH MEXKy BETMUMHAMU;

Havana mareMaTH4eCcKOro aHaJm3a:
CBOOOJHO OINEpUpOBaTh MOHATUSAMHU: apuPMeTHUecKas M TeoMeTpuYecKas
nporpeccusi, OECKOHEYHO YObIBaroIlas TeOMETpUYecKas IMporpeccus, JUHEHHBIH Hu
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AKCIIOHEHUUAJIBHBIM pOCT, (OpMyJa CIOXKHBIX MPOLUEHTOB, MMETh MPECTaBICHUE
O KOHCTaHTE;
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WCIIOJIb30BaTh TMPOTPECCUM IS PEUICHUS pealbHBIX 3aJad  MPUKIATHOTO
XapakTepa,;

CBOOOJHO ONEPUPOBATh MOHATUSMHU: TOCIEIOBATEILHOCTh, CIIOCOOBI 3a/laHus
MOCJICIOBATEIPHOCTEH, MOHOTOHHBIE W  OTPAaHWYCHHBIC  IIOCJIEIOBATEIHLHOCTH,
MMOHMMAaTh OCHOBBI 3apO’KJICHHUS MAaTeMAaTHUYECKOT0 aHalM3a KaK aHajau3a OSCKOHEYHO
MaJbIX;

CBOOOJHO OTEPHUPOBATH TOHITHIMU: HETPEPBIBHbIC (DYHKIMH, TOYKH pa3pbiBa
rpaduka GyHKIMHU, aCUMITOTHI rpaduka QyHKIUY;

CBOOOTHO OMEpPUPOBATH TMOHATHEM: (YHKIMS, HEMpPEphIBHAS HAa OTpPe3Ke,
MIPUMEHSATH CBOMCTBA HETIPEPHIBHBIX (QDYHKITUN JUTSl pEIICHUS 3a]1a4;

CBOOOJHO OMEpUPOBATh IMOHATHUSMH: TIEpPBas M BTOpPasl MPOU3BOAHBIC (YHKITUH,
KacaTenbHas K rpaguky QyHKIINH,

BBIYHCIIATH TPOU3BOJIHBIE CYMMBI, MIPOU3BEICHUS, YaCTHOTO U KOMIIO3UIIUU JIBYX
GyHKIWNA, 3HATh TPOU3BOIHBIC JIEMEHTAPHBIX (DYHKIIHIA;

UCIIOJIb30BaTh TEOMETPUUCCKUN U (PUBNYECKUN CMBICT TPOU3BOIHOMN IS peIICHUS
3ajay.

MHo:xecTBa U JIOTHKA:

CBOOOJIHO OIEpHUPOBATH MOHATHUSMH: MHOXKECTBO, OIEpalMM HaJ] MHOXKECTBaMU;

HCIIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN aIapar s ONHCAHUS PEalbHBIX
MIPOIICCCOB U SIBJICHUH, TP PEIICHUH 3aJ1a4 W3 IPYTUX YYEOHBIX MMPEIMETOB;

CBOOOJIHO ONEpPUPOBATh TMOHATHUSIMU: OIpEJeIeHUue, TeopemMa, YypaBHEHUE-
CJIC/ICTBHE, CBOMCTBO MAaTEMaTHYECKOIO OOBEKTa, J0Ka3aTeIhCTBO, PaBHOCHJIHHBIC
YPABHEHHUS U HEPABEHCTBA.

K xonmy oOyuenuss B 11 KkJjacce oOydaromuiicss TMOJYYUT CIEAYIOIINE
MPEIMETHBIC Pe3yJbTaThl MO OTACIBHBIM TemaM (QeaepanbHOi pabouell MporpaMMbl
y4eOHOro Kypca
«Anrebpa 1 Hayalla MATEMaTUYECKOTO aHATTN3a:

Yuciia M BBIYUCIICHUA:

CBOOOJHO ONEPUPOBATH MOHATUSAMU: HATYpPAIbHOE W ILEJOE YHCIIO, MHOKECTBA
HATyPaJIbHBIX U LIEJbIX YUCEN, UCIOIb30BaTh PU3HAKU JEIUMOCTH Leibix yucen, HO/I
n HOK HarypanbHbIX yncen A1 pelieHus 3aad, IPUMEHATh anroput™ EBkinaa;

CBOOOJIHO ONEPUPOBATH MMOHATUEM OCTATKa [0 MOJYJIIO, 3alIUChIBATh HATYPAJIbHbBIE
YKCJIa B PA3JINYHBIX TO3ULMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO OINEpUpOBaTh MOHATUSAMH: KOMIUIEKCHOE YHCIO M MHOXKECTBO
KOMIUIEKCHBIX UHCEJN, MpPEJICTaBIsATh KOMIUIEKCHbIE YHCJIAa B ainreOpanyeckoil u
TPUTOHOMETPUUYECKOW (opMe, BBINIONHATh ApU(PMETHUECKUE Olepauud C HUMH U
n300pakaTh Ha KOOPJAMHATHOMN MJIOCKOCTH.

YpaBHeHus U HEPABEHCTBA:
CBOOOJTHO OINEpUPOBATh MOHATHUSMU: HppAIMOHAIIbHBIC, T[IOKa3aTelbHbIE U
Jorapu@MuUUYEcKe HEPABEHCTBA, HAXOJUTh UX PEUICHUS C MOMOIIbI PABHOCHIBHBIX



®denepanpHas paboyas nporpamma | Maremarnka. 10—11 kmaccewr (yriyOn€HHBIHN

NEPEXO0B;
OCYIIECTBJISITH OTOOP KOPHEW MPU PEIICHUH TPUTOHOMETPUUECKOTO YPaBHEHUS;
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CBOOOJIHO  ONEpPUpPOBaTH  MOHATHEM  TPUTOHOMETPUYECKOE  HEPABEHCTBO,
OPUMEHATh  HEoOXoaumble  (OpMyNbl  JUIsi  pPELICHUST  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJHO OINEpUPOBAaTh MNOHATHSMHU: CHCTEMA M COBOKYIHOCTb YPaBHEHUU H
HEPABEHCTB, PAaBHOCWIIBHBIE CHUCTEMBI U CHCTEMBI-CIEICTBUS, HAXOAUTH PELICHUS
CUCTEMBl M COBOKYIIHOCTEH palMOHAIBHBIX, HPPALMOHAIBHBIX, II0KA3aTEJIbHBIX U
Jorapu(pMHUECKUX YpaBHEHUHN U HEPABEHCTB;

pemarb panuoHalIbHbIE, UPPALIMOHATIBHBIE, TTOKA3aTeNbHbIE, JOTapu(PMUYECKUE U
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COAECPKAILIME MOLYJIN U NTapaMETpHI;

OPUMEHATh TpaduyecKkrue METOAbl JJisi pPEIICHUs YpaBHEHUH U HEPaBEHCTB, a
TaKXKe 3a/1a4 € MapaMeTPaAMU;

MOJIEIMPOBATh PEabHbIE CUTYallMd Ha S3bIKE aIreOpbl, COCTABIISTh BbIPAXKECHHUS,
YPaBHEHHs, HEPABEHCTBA M MX CHUCTEMBbI IO YCIOBHUIO 3a/a4d, HCCIEN0BATh
MOCTPOEHHBIE MOJIEIM C HCIOJIb30BAHUEM armapara aiare0pbl, WHTEPHPETUPOBAThH
IIOJIyYEHHBIN pe3yJIbTar.

DYyHKIUHN U TPAPUKU:
CTpOUTHh TpaduKd KOMIIO3ULMK (PYHKIMA C TIOMOIIbIO 3JIEMEHTAapHOIO
UCCIIEIOBAHMSI U CBOMCTB KOMIO3HIIMU IBYX (DYyHKIIUH;
CTPOUTHh T'€OMETpUUYECKUE 00pa3bl YpaBHEHUI U HEPAaBEHCTB Ha KOOPAUHATHOM
IJIOCKOCTH;
CBOOOJHO ONEpUPOBaTh MOHATUSAMHU: TpaQUKU TPUTOHOMETPUUECKUX (PYHKLHUM;
OpPUMEHATh (YHKIUU [ MOJCIMPOBAHUA W HMCCIEAOBAHUSA PeabHBIX
IIPOLIECCOB.

Hauajia MaTeMaTH4eCKOr0 aHAJIH3A:

WCIIOJIB30BaTh MPOM3BOIHYIO IS HMCCIEAOBaHUS (PYHKIIMM Ha MOHOTOHHOCTH
KCTPEMYMBI;

HAaXOJUTh HAaWOONbIIEE W HAaWMEHbIIEe 3HAYCHUS (YHKIMU HENPEPHIBHOU
Ha OTPE3KE;

WCIIOJIb30BaTh ~ TMPOU3BOJHYIO Ui  HAXOXICHUS  HAWIYUIIeTO  pelIeHUs
B TPUKJIAJTHBIX, B TOM YHUCJIE COIMAITBHO-DKOHOMHYECKHUX, 3a7a4ax, JJIs OMpeaeieHuUs
CKOPOCTH U YCKOPEHUS TpoIiecca, 3aJaHHoro Gpopmyson wim rpadguxkom;

CBOOOJIHO ONEpUPOBATh TOHATHUSAMHU: TIEpBOOOpa3Has, ONMpPEIeIEHHBIN HWHTETpa,
HaXOJUTh TIEPBOOOpA3HBIE DJIIEMEHTAPHBIX (QYHKIUA W BBIUUCIATH HWHTErpajl IO
dbopmyne Herorona—JleiiOnuna;

HAXOJUTh TUIOMIAAH TUIOCKUX (GUTYP U 0OBEMBI TEIT C TTOMOIILI0 HHTETPAIIA;

UMETh TMpEACTaBICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha TpUMEpPE
cocraBieHus nuddepeHInaNIbHbIX YPaBHCHHIA;

pemiath TNPUKIAIHBIC 3aJadd, B TOM YHCJE COIUAIbHO-3KOHOMHUYECKOTO U
(bu3HYecKoro xapakrepa, CpeICTBaMH MaTEMaTHIECKOTO aHAIH3a.
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10 KJIACC
HazBanwue Konnuect OCHOBHBIE BUBI
OcCHOBHOE coJiepKaHuE

paszeina BO JEATENbHOCTH

(TembI) 4acoB 00yJaroImMXcsl
MHOkeCcTBO 2 MHoXkecTBO, onepannuu Hcnonp30BaTh TEOPETUKO-
JEUCTBUTEIIbHBIX 4 HaJl MHOKECTBAMH U UX MHO’KECTBEHHBIH armapar
yucesl. MHOTO4IEHBI. cBoicTBa. Jlnarpammel Diepa JUISL OIIMCAHUA X0/
Panuonanbnbie — BenHa. pelIeHus
YpaBHEHUS U IIpuMeHenue TeopeTUKO- MAaTEMAaTHYECKHUX 3a]1a4, a TAKKE
HEPABEHCTBA. MHOKECTBEHHOT'O pEaNbHBIX MPOLIECCOB U SIBJICHUM.
Cucremsl arrapara Juisi peleHus OnepupoBaTh MOHATUSIMU:
JIMHEUHBIX 3a/1a4. palMOHAIBHOE YUCIIO,
YpPaBHEHUU Panuonanenbie yncna. OeckoHeuHas mepuoIuuecKas

OOBIKHOBEHHBIC U ICCATUYHBIC
IpOoOU, TIPOIICHTHI,
OeCKOHEUYHbIE IEPUOANYECKIE
npoou. IIpumenenune apodeii u
MPOIIEHTOB JISl PEIICHUS
MPUKIAIHBIX 33/1a4.
JlencTBUTENIbHBIE YHCIIA.
PanmonansabIe 1
vppalnuoHaibHbIE YKCIIA.
Apudmernueckue ornepamuu c
NEHCTBUTENBHBIMU YUCIIAMU.

IpOoOb, MIPOIEHTHI;
MPpalUOHAIBHOE U
JNEUCTBUTEIIBHOE YUCIIO; MO1YJIb
JIEHCTBUTEIILHOTO YHCIIA;
KCIMOJIb30BAaTh 3TU NOHATHUS TIPU
MIPOBEICHUN PACCYKICHUN

Y JI0KA3aTeNIbCTB, IPUMEHSTh
JpOoOU 1 MPOLEHTHI JJIs PEIICHUS
MPUKIAJHBIX 33/1a4 U3 Pa3JIMYHBIX
OTpacied 3HaHUU U PEaJIbHOU
*u3Hu. Mcnonp30BaTh




®denepanpHas pabouas nporpamma | Maremaruka. 10—11 xmaccewr (yriayOn€HHBIN

MopyJib TeUCTBUTEIBHOIO YNCIIA U npUOIKEHHBIE BHIYMCIICHUS,
ero coiictBa. [Ipubnmxénnble IIPAaBUJIa OKPYIJICHUS, IPUKHUIKY U
BBIYUCJICHUS, IIPABUIIA OKPYIJICHUS, OLICHKY PE3YJIbTaTa BbIYMCICHUMN.

MIPUKHUJIKA U OLICHKA pe3yJibTaTa
BBIYHCIICHUH.
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OCHOBHBIE METO/IBI PELIEHUS
HEJBIX U IPOOHO-PAIIMOHATIBHBIX
YPaBHEHUH

Y HEPABEHCTB. MHOTOUJIEHBI OT
OJIHOM mepeMeHHOou. Jlenenue
MHOTO4JIEHAa HA MHOTOWIEH C
ocratkoM. Teopema be3y.
MHOro4ieHsbI ¢ UEIbIMHA

ko3 dunmrentamu. Teopema Buera.
Pemenne cucrem JTMHEWHBIX
ypaBHEHUU. MaTpuiia CUCTEMBI
JIMHEVHBIX YPABHEHUM.
OnpenenuTens MaTpUlbl 2X2, ero
Tr€OMETPUYECKAN CMBICII U CBOMCTBA;
BBIYMCIIEHUE €TI0 3HAYECHUS,
IPUMEHEHHE ONPEIETUTENS IS
pEILICHUSI CHCTEMBI IMHEMHBIX
ypaBHEHU. Pelrenne nmpukinagHbix
3a7a4 C IOMOILBI CUCTEMBI
JINHEVHBIX YPABHEHUH

IIpuMeHATH pa3InYHbIE METOBI
peneHns paluOHAIBHBIX U
JPOOHO- paIMOHATBHBIX
YPaBHEHHI; a TAKKE METO]T
WHTEPBAJIOB JUIS PELICHUS
HEPABEHCTB.

OnepupoBaTh NOHATHIMU
MHOT'OWIEH OT OJHOM IIEPEMEHHON,
€ro KOpHH; IPUMEHSATH JCIICHUE
MHOI'OYJIEHA

Ha MHOIOWIEH C  OCTaTKOM,
teopemy be3dy u teopemy Buera
IUISL pELLICHUS 3a/1a4.

OnepupoBaTh MOHATUSIMU:
CHUCTEMA JINHEUHBIX YPAaBHEHUH,
MaTpHULA, ONIPEACIUTEND
MaTpULBIL.

Hcnonb3oBaTh CBOMCTBA
omnpeaenuTensd 2 X 2 g
BBIYMCJIEHUS €T0 3HAYCHUS,
IIPUMEHSATD OIPEACIIUTENN IS
peleHns CUCTEMBI JIMHENHBIX
YpPaBHEHHUM.

MozaennpoBats peanbHble
CUTYyalUH C IOMOLIBIO CUCTEMBI
JIMHEWHBIX YPABHECHUM,
MCCIIEIOBATh MIOCTPOEHHBIE
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MOJIENIM C OMOIIIBI0 MaTPHUIl U
ONPENECIUTEIIEH,
MHTEPIPETUPOBATH ITOTYYEHHBIN
pe3yabpTar
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DOyHKIUU U
rpadukmu.
Crenennas
GYHKIUS C 1IETTBIM
roKasartejieM

N =

OyHKIMS, CIOCOOBI 3a/IaHUs
¢ynkuuu. Bzaumuo o6parHbie
GyHKIUY.

Kommozunms ¢pynaknuid. ['padux
byHKIIMN. DIeMeHTapHbIC
npeobOpazoBaHus rpaduKoOB
bynkui. O6nacTh onpeaeneHus u
MHO>KECTBO 3HAUCHUHN (QyHKIUH.
Hymu ¢pyukiuu. [pomexyTku
3HAKOIIOCTOSIHCTBA.

UYETHble U HEYETHBIE

¢yukuuu. [lepuonnueckue
byHKIUH.

[TpoMexyTK MOHOTOHHOCTH
byHkimu. MakcumyMbl 1
MUHUMYMBI QyHKIMH. Hanbomnpiiee
Y HauMeHblIee 3HaueHue QyHKINH
Ha TPOMEXYTKE.

Jlunetinas, KBaJipaTUdHas U IPOOHO-
nuHenHas QyHKIMHA. DJIEMEHTapHOE
MCCJIEeI0BAHHUE U ITOCTPOCHUE
rpaduKoB ATUX QYHKITUH.

CreneHs ¢ UEIbIM

nokasareneM. bunom

Hsrorona.

CrenenHas QyHKIus ¢
HATypPaJTbHBIM U IEJIBIM

OnepupoBaTh NOHATUSIMU:
GbyHKIMSA, CITIOCOOBI 3a1aHuUs
GbyHKIMY; B3aUMHO OOpaTHbBIC
GyHKUMH, KOMITO3ULMS QYHKLINMN,
rpadux pyHKIMHA, 00JIACTH
OIpEAETICHUS] 1 MHOYKECTBO
3HauYeHUU (DYHKINH, HYJTH
(GYHKIIAA, TPOMEKYTKH
3HAKOMOCTOSHCTBA; JIMHEWHAS,
KBaJIpaTU4yHasi, IpoOHO- TUHEHHAs
U CTeneHHas (QyHKIHH.
BhInoNIHATH 351eMEeHTapHbIE
npeoOpa3zoBaHus rpapukoB
¢GbyHKUMA. 3HaTh U YMETh
JOKa3bIBaTh YETHOCTD MU
HEYETHOCTh (PYHKITUH,
MEePUOINIHOCTh (PYHKITUH,
HAXOJIUTh MTPOMEKYTKH
MOHOTOHHOCTH

GyHKIIUNA, MAKCUMYMBl 1 MUHUMYMBI
byHKUIMU, HAanOoJIbIIIEe U
HaWMEHbIIIee 3HaUeHNEe (DYHKITMN Ha
IPOMEXKYTKE.

dopmMynupoBaTh U
WJUTIOCTPUPOBATH Tpaduuecku
CBOMCTBA JUHECHHOM,
KBaJIpaTUYHOM, APOOHO-TMHEHHOM
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nokasaresieM. E€ cBolcTBa 1
rpadux

U CTENEHHOW (PyHKIUH.
Bripaxats Gpopmynamu
3aBUCUMOCTH MEXIY BEJIUYHMHAMU.
3HaTh ONpeCIICHUE U

CBOWCTBA CTEIIEHU C LEIIbIM
MOKa3aTesieM;
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NOAXOJAITYI0 (popMy 3amucu
JICHCTBUTEIb-HBIX YHUCETT IS
pEIICHHS PAKTUYCCKUX 3aa4 U
MPEJICTABICHUS TaHHBIX

ApudmMeTnyeckuii KOpeHb

Apudmerrnyeckuii KOpeHb

DopMyJIMPOBATH,

n-0#l CTETICHHU. 5 HATypaJbHOMN CTETICHU M €TO 3aIMCHIBATh B

HppaumonaibH CBONCTBA. CUMBOJIMYECKOU Popme

bIC YpaBHCHMA [TpeoOpazoBaHms YHCIOBBIX Y UCTI0JIb30BaTh CBOMCTBA KOPHSI
BBIPOKEHUH, COIECPKAIIIX n-0¥ CTETICHU IS
CTCTICHU ¥ KOPHH. npeoOpa3oBaHus BbIPAKECHHI.
UppanroHnanbHbIe YpaBHEHUS. HaxomuTe penrenus
OCHOBHBIE METOJIBI PEIICHUS UPpALMOHATBHBIX YPaBHEHUH C
UpPpaLMOHATBHBIX YPaBHEHU. MTOMOIIBIO PABHOCHUITBHBIX
PaBHOCUITEHBIE TIEPEXO/IBI B MIEPEXO00B MM OCYIIECTBIISS
pEIICHUY HpPaIMOHATLHBIX IPOBEPKY KOpPHEH.
ypaBHECHUI. Crtpoutsb rpaduk GyHKIIUU KOPHS
CoiicTBa 1 rpaduK KOpHS n-0i n-o¥ CTENeHU KaK OOpaTHOU
CTENIEHU KaK (PyHKIIUMU 0OpaTHOM 1U1st GYHKIIUU CTETICHHU C
CTETICHU C HATYPaJIbHBIM HATypaJbHBIM TMOKa3aTeIeM
MoKa3aTeyeM

[TokazarenbHast 1 Cremnenb ¢ dopmynUpoBaTh

byHKIIHS. 0 paIrMoHaIbHBIM OTIpe/IeTICHUE CTETICHH C

[Toka3aTenbHbie noKasaresyieM u eé panuoHAIbHBIM

ypaBHEHUS CBOIICTBA. MOKa3aTEJIEM.

[loka3zarenbHast pyHKUMSA, €€
cBolicTBa u rpaduk. Mcnonb3zoBanue

BeinosiHATh IpeoOpa3oBaHus
YHCIIOBBIX BBIPAKEHUH,
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rpaduka GYHKIIUHU JJIs PEIICHHUS
YpPaBHEHUM.

IlokazarenbHbIE ypaBHEHHUS.
OCHOBHBIE METO/IbI PEIICHUS
MTOKA3aTEIbHBIX YPAaBHEHUN

COJEPIKAIIMX CTEIIEHHU C
pauOHAIBHBIM

IIOKAa3aTeJIEM.

Hcnonb3oBaTh HU(POBBIE pECYPCHI
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JUISI IOCTpOeHUs rpaduka
MOKa3aTelbHON (QYHKIIUU U
M3y4eHUs €€ CBOKCTB.
Haxoaute pemenus
ITOKA3aTEIbHBIX YPABHEHUHN

Jlorapudmuyeckas 1 Jlorapudm uncna. CoiicTBa JlaBaTh onpeneneHue orapudma
byHKIMSL. 8 norapudma. JlecaTuynsie u YHCIa; IECATUIHOTO U
Jlorapudmuyeckue HaTypaJbHbIC JToTapu(PMBI. HaTYypaJIbHOTO JioTapudma.
ypaBHEHUS [TpeoOpaszoBanue Hcnonb3oBaTh CBOMCTBA
BBIPXEHUH, COIEepIKAIINX aorapudmMoB i Ipeodpa3oBaHus
Jorapu@Mel. Jorapu(pMUUECKUX BBIPAKCHUN.
Jlorapudmudeckas Ctpouts rpaduk
byHKIMsA, €€ CBOMCTBA U norapupMuyeckor (yHKIIMU KakK
rpaduxk. oOpatHoOM
Hcnonb3oBanue rpaduka K [TOKa3aTeIbHON U HCIIOIb30BaTh
GyHKUMU ISl pelieHus CBOICTBa Jorapu(pMuyecKoit
YpaBHEHHI. GyHKIUM 1S petieHus 3aa4.
JlorapudmMuvecKkue ypaBHEHH. Haxonuts pereHns
OCHOBHBIE METOIBI PEIICHUS JOrapu(pMUIECKHUX
Jorapu(pMHUECKUX YpaBHEHUH. ypaBHEHUI
PaBHOCHIIbHBIE TTIEpEXOBI B C TIOMOIIBIO0 PAaBHOCUIIBHBIX
pemIeHNH JIOTapru(PMIUIeCKIX OepExXo10B NI OCYIICCTBILAA
YpPaBHEHUU MIPOBEPKY KOPHEUN
Tpuronomerpudeckue 2 Cunyc, KOCHHYC, TAaHTE€HC U JlaBaTh ompe/ieNieHnus CuHyca,
2

BBIPAKCHUS U
YpPaBHEHUS

KOTAHI'€HC YHCIIOBOT'O apryMEHTA.
Apkcunyc,

KOCHHYCa, TAHI'CHCA U
KOTaHI'€HCa YHCJIOBOT'O
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APKKOCHHYC U APKTAHTCHC ApryMmCHTa, a TaKiXKC apKCHUHYCA,
YHUCJIOBOT'O apryMmeEHTa. APKKOCHHYCa U
TpHFOHOMeTqueCKaSI OKPYXKHOCTbD, APKTAaHI'CHCA YHCJIA.
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orpeziesieHre
TPUTOHOMETPUUECKUX (PYHKITUI
YHUCIIOBOI'O apryMEHTA.
OCHOBHbBIE TPUTOHOMETPHUUECKHUE
dbopmyibl. [IpeoOpazoBanue
TPUTOHOMETPUUECKHUX
BbIpakxeHUM. Pemenune
TPUTOHOMETPUUECKUX
YpaBHEHUI

IIpuMeHAT OCHOBHBIE
TPUTOHOMETPHUUECKHE (POPMYIIBI
JUTsl IpeoOpa3oBaHus
TPUTOHOMETPHUUECKUX
BBIPAKCHU M.

[TpumensTs hopmyJibl
TPUTOHOMETPHHM IS PELIEHUS
OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX YPABHEHAN

ITocnenoBarenbHOC
TH U IPOTPECCUU

O =

ITocnegoBaTeabHOCTH, CITOCOOBI
3aJJaHUs MOCJIEI0BATCIIHHOCTEH.
MeTtoa MaTeMaTH4YEeCKOM
WHAYKIUK. MOHOTOHHBIE U
OTpaHUYCHHbBIC
nocienoBarenbHoCcTU. Mcropus
aHaJn3a 0€CKOHEYHO MaIbIX.
Apubmernueckas u
reoOMETpUYECKasi IPOrPECCHUH.
beckoneuno yObiBaromas
reoMeTpuyeckas

POTPECCHs.

CyMmma GeCKOHEYHO
yOBIBAIOIIEH r€OMETPHUUECKON
MPOTPECCHH.

JIMHEHHBIN U
AKCIIOHEHIMAJIBHBINA POCT.
Yucno e.

OnepupoBaTh NOHATHSIMUA:
MOCIIEJOBATCILHOCTD, CIIOCOOBI
3aJIaHMS TTOCIIEI0BATEIIbHOCTEH;
MOHOTOHHBIC ¥l OTPaHUYCHHBIC
IIOCJICI0BATCIbHOCTH;
HCCIICI0BATh
IIOCJICI0BATEIFHOCTH Ha
MOHOTOHHOCTh M
OTPaHUYCHHOCTb.

[Tonyuath npeacTaBieHHe

00 OCHOBHEBIX UJIEIX

aHann3a 0€CKOHEYHO

MaJIbIX.

JlaBaThb omnpeseneHue
apuPMETHIECKON U
r€OMETPUUECKON MPOTPECCHH.
Jloka3bIBaTh CBOMCTBA
apuMeTHIECKON U
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dopmyna CI0KHBIX
poneHToB. Mcnonp30Banne
IPOTrPECCUM ISl PELICHMUSI
peanbHbIX 3a71a4
MPUKJIAJHOIO Xapakrepa

r€OMETPUYECKON MPOTPECCHH,
HaXOJIUTh CyMMY YJICHOB
MIPOTPECCHH, a TAKIKE CyMMY
YJICHOB OECKOHEUHO yOBIBaroIIeh
r€OMETPUYECKOMN ITPOTPECCHH.
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Hcnonp3oBaTh nporpeccuun

VTSI pereHus 3ama4
MPHUKJIATHOTO XapaKTep.
[IpumMeHsTh dbopmyy

CJIOKHBIX  IPOLEHTOB IS
pelIeHUs 3a7a4 U3 PeAIbHOU
MPAKTUKA

HenpepriBHbIE

byHKIIUU.
[IpownsBoaHas

\S]

HenpepsiBHbIe hyHKIIMH U

uXx cBoucTBa. Touka

paspsbiBa.

AcUMITOTHI TpapuKOB
¢bynkiuit. CBoiicTBa PyHKITUH
HEIPEPHIBHBIX HA OTPE3KE.
Meron nHTEpPBAIOB ISk
pEILICHNS] HEPABEHCTB.
[IpumeHenue cBOMCTB
HENPEePBIBHBIX (PYHKIUH 115
peuieHus 3aaad.

IlepBas u BTOpas

IPOU3BOJIHBIE (DYHKITUH.
Onpenenenue,
FCOMETPUYCCKUMN U (PHU3UIECKUMA
CMBICJI IIPOU3BOTHON. Y paBHEHUE
KacaTelbHOM K rpaduKy
¢ynkuuu. [IpousBoansie
AIIEMEHTAPHBIX (PYHKIUH.
IIponsBoiHast CyMMBl,

OnepupoBaTh MOHATUSIMU:

GbyHKIIS HeTIpEephIBHAS HA

OTpe3Ke, TOUKa pa3phiBa

(GbyHKIIMH, acCUMIITOTa rpaduka
(GyHKUIUU.

IIpuMensTh CBOMCTBA

HETPEPBIBHBIX PYHKITUH IS
peleHus 3aaad.

OmnepupoBaTh MOHATHIMHU: TIEPBasi U
BTOpasi MPOU3BOHBIC (YHKIIUY;
MOHUMAaTh GU3HUECKUI U
Tre€OMETPUUYECKUNA CMBICI
MPOU3BOJHOM; 3aMKNCHIBATH
YpaBHEHHUE KacaTeIbHOU. BruuciasaTh
IIPOU3BO/HBIE CYMMBI,
MIPOU3BENICHUS, YACTHOTO U CIOXKHOU
(GyHKUUU.

N3yyaTh Ipou3BOIHbBIE
AIIEMEHTAPHBIX (PYHKIUH.
Hcnosb30BaTh reOMETPUUECKHI
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IIPOU3BEICHUS, YACTHOTO U u buzndecKuit CMBICIT
KOMITO3UIIMH (PYHKITUH MIPOU3BOJHOM  JUIl  PELICHHUS
3a1a4
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[ToBTOpEHME, OcCHOBHBIE MTOHATHS Kypca IIpuMeHSTh OCHOBHBIE TTOHATHS
00o01eHue, anreOpbl U Haval Kypca aireOpbl 1 Hadas
cCHUCTEMaTHu3aIus MaTeMaTudeckoro anaiansa 10 MaTeMaTHUYEeCKOro aHajJu3a JIs
3HAHUI KJ1acca, 00001IeHE U pelIeHus 3a1a4
cUCTeMaTHu3aIus 3HaHUuM W3 peabHOU XKU3HU U

JIPYTUX HIKOIBHBIX

MPEIMETOB
OBIIEE KOJIMYECTBO
YACOB I1O

[TPOIPAMME
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11 KJIACC
HasBanue Komuuect OCHOBHOE COJIEpKAHUE OcHOBHBIE BUIBI
paznena BO paznena (TeMbl) NEeSATebHOCTH
(Tembl) 4acoB oOyyJaroumxcs
UccnenoBanue 2 [Ipumenenue Crtpoutsb rpadvk KOMIO3UIIUU
(GYHKIINN ¢ TTOMOIIBIO 2 TIPOU3BOTHOM K GYHKIHNA ¢ TTOMOIIBIO
MPOU3BOTHON UCCIIeI0BaHNUI0 QyHKIIUN AJIEMEHTAPHOTO UCCIICOBAHUS U

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenrne HanbonbIiero u
HAWMEHBIIIETO 3HAYCHHUS
HENPEPBHIBHON (YHKITMH HA OTPE3KeE.
[IpuMenenne Mpon3BOIHON

JUTSL HAXOKICHUSI

HAWIy4Ilero

pelieHus B MpUKIaIHBIX

3ajja4ax, JUIs ONpeieeHUs
CKOPOCTH U YCKOPEHUS

nporecca, 3aJJaHHOT0

dbopmyoii umu rpadUKoM.
Kommnozunus GpyHKIUA.
['eomeTpuyeckue 00pas3bl ypaBHEHUH
Y HEPABEHCTB Ha KOOPJIMHATHOMN
MJIOCKOCTH

CBOMCTB KOMITO3UIIMH. CTPOUTH
reoMeTpuyecKkrue o0pas3bl ypaBHEHUHN
U HEPABEHCTB

Ha KOOpJIMHATHOMU
IUIOCKOCTU. Hcmoap30BaTh
MIPOU3BOJHYIO TS

UCCIIeI0BaHUus (PYHKITUU

Ha MOHOTOHHOCTh U IKCTPEMYMBI;
HAXOJIUTh HAaNOOJIbIIIEE U
HauMeEHbIIee 3HaUYeHUsT PYHKINH
HETPEPHIBHON HA OTPE3KE; CTPOUTH
rpaduku GYHKIIUH HA OCHOBAHUU
MIPOBEIEHHOTO UCCIIEOBAHUS.
Hcnons3oBath

MPOU3BOJIHYIO JIJIS

HAXO0JICHUS] HAUJTYYIlIEeTO

peuieHusT B TPUKIAIHBIX, B TOM
YHUCJIE COIMAIbHO-DKOHOMUYECKUX,
3a/1auax, JUTSt OTpeIeTICHUS
CKOpPOCTH
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u YCKOPEHUS npoiiecca,
3ajaHHOrO0  (OpMyNoOM WU
rpadukom.

[lonyyats npeacraBieHue
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O IIPUMEHEHUM TTPOU3BOJHOM
B PA3JIMYHBIX OTPACIISIX 3HAHUM

[lepBooOpa3Hast U UHTErpa 1 [lepBooOpa3Hasi, OCHOBHOE OnepupoBatTh MOHITUSIMU:
2 CBOICTBO MEPBOOOPA3HBIX. nepBooOpazHas U OnpeeIEHHBIN
[IepBooOpa3HbIe 3JIEMEHTAPHBIX uHTerpan. Haxoaute
¢bynkuuii. [IpaBuna HaxoxACHUS epBOOOPA3HBIE 3JIEMEHTAPHBIX
EpPBOOOPa3HBIX. (YHKIMI ¥ BBIYUCIIATH UHTETPAI IO
NHurerpan. I'eomerprueckui ¢dopmyne HeroTona— JleliGHuma.
CMBICJI MHTErpajna. Beruncienue HaxoauTe miomanu miockux
OIIPENEIEHHOr0 UHTETPalla 1o (Guryp 1 00bEMBI TEN ¢ TOMOLIBIO
popmyne Herorona— JleliGnuna. ONpeNENEHHOTO HHTETPaIa.
IIpumenenne nHTETpaIa 3HAKOMUTBCS C MATEMAaTUYECKUM
AT HaXOXKICHUA MOJCIUPOBAHNECM Ha IIpUMEPEC
IUIOIIAIEN TUIOCKUX Iu(depeHINaIbHbIX YPaBHEHUI.
¢uryp u 06sémoB [TomyyaTs npexacrasiieHUE O
IFCOMETPHICCKHX TECIL. 3HAUYCHUU BBEICHUS MOHATUSA
[Tpumeps! pemeHni MHTErpaia
nudhepeHManbHbIX YPaBHEHUH. B Pa3BUTUM MATEMAaTHKH
MaremaTtnueckoe
MO/IEJIMPOBAHUE PEATTbHBIX
IIPOLIECCOB C ITOMOILBIO
mudepeHInanbHbIX YPaBHEHHM
['paduku 1 Tpuronometpuyeckue GyHKIUH, Hcnonp3oBatek udpoBbIe
TPUTOHOMETPUYECK 4 UX CBOMCTBA U rpauKu. peCypChl I TOCTPOEHUS
X QyHKIH. OT60p KOpHEH rpauKOB TPUTOHOMETPUUECKUX
Tpuronomerpuieck TPUTOHOMETPUUYECKUX YPABHEHUHN (GYHKIUM U U3YUYEHUS UX
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U HEPABEHCTBA C IOMOUIbIO TPUTOHOMETPUUECKOM
OKPY>KHOCTH.

CBOMCTB.
Pemaths TpuronoMeTpuyeckue
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Pemenue YpaBHEHUS U OCYLIECTBISATh

TPUTOHOMETPHUUECKUX 0TOOp KOPHEW € MOMOILBIO

HEPaBEHCTB TPUTOHOMETPHUUECKON
OKPYKHOCTH.

[Tpumensats GopmyIsl
TPUTOHOMETPHUH JIJIs1 PELICHUS
OCHOBHBIX TUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB.
Ucnonb3oBaTh uQppoBsie
pecypcehl il TOCTPOEHUS U
UCCle10BaHus rpauKoB

byHKIMH
WppanmoHanbHbI 2 OCHOBHBIE METOIbI PEIICHUS [TpumeHsITh CBOMCTBA
e, 4 NOKa3aTeJbHbIX U MOKa3aTeNbHON U
MIOKAa3aTeJIbHbIE Jorapu(MUYECKUX HEPABEHCTB. aorapuMuyecKor pyHKINM
144 OCHOBHbBIE METO/IbI PEIICHUS K PCIICHHMIO MOKA3aTCIIbHBIX U
JorapupMudeck UpPpaAMOHATIbHBIX HEPABEHCTB. aorapuMUYECKUX
Y€ HEpaBEHCTBA ['padmyeckre METOABI peIICHHS nepaseHcTB. O0OCHOBATE
UPpaAIMOHATIbHBIX, IOKA3aTeIbHBIX PaBHOCHJIBHOCTH TIEPEXOIOB.
U JIOTapu(PMUUYECKIX YPaBHEHUN U Pemrates uppannoHanbsHbie U
HEPABEHCTB KOMOWHUPOBAHHbIE

HEPaBEHCTBA, C TIOMOIIIBIO
PaBHOCHIJIBHBIX TIEPEXOOB.
Hcnonp3oBath rpaduaeckue
METOJIbI M CBOMCTBA BXOISIIUX B
ypaBHEHHUE WJIM HEPABEHCTBO
byHKIIH
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| JJIs1 peIICHUs 3a]a4u
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KommiekcHble uncna 1 KommnuekcHbie YucIa. OneprpoBaTh NOHATUSIMU:
0 Anrebpandeckast 151 KOMIIUJIEKCHOE YHUCIIO U
TPUTOHOMETpUUECKass POpMbI 3aITUCH MHOKECTBO KOMILIEKCHBIX
KOMILJIEKCHOT'O YHCIIa. YHUCell.
Apudmernueckue [IpencraBiasaTh KOMILJIEKCHBIE
OTIEpALIAHU C yucia B anredpandeckoi u
KOMIUJIEKCHBIMH YHCIIAMU. TPUTOHOMETPUUECKOI dopme.
N306paskeHne KOMIIEKCHBIX BrinonHsATh
Yyucell Ha KOOPAMHATHOU apudMeTHIECKUE OTepaluu
IJIOCKOCTH. C HUMU.
®opmysia Myaspa. Kopuu n-oit N300pakaTh KOMILJIEKCHBIC
CTEIEHU U3 KOMIUIEKCHOTO YyHciia Ha KOOPAUHATHOM
yucia. [Ipumenenue IJIOCKOCTH.
KOMIUIEKCHBIX YHCEN IS [Tpumensats popmyny Myaspa u
pereHus: GU3NIECKuX u MOJIy4aTh MPEJICTaBICHHUE O
reOMETPUUECKUX 3a]1a4 KOPHSX
n-OU CTENEHU U3 KOMIUIEKCHOTO
YHCIia. 3HAKOMUTBCS C TPUMEpamMu
MPUMEHEHUSI KOMILJIEKCHBIX YUCe
JUISL PELICHUS] TEOMETPUYECKHUX
1 GU3UYECKUX 3a7a4
HarypanbHsbie u uensie 1 HarypanbHsbie u 1iesnbie yuca. OnepupoBaTh NOHATUSIMH:
qucia 0 [TpumeHeHne NpU3HAKOB

nenumocTu nenbix yucen, HO u
HOK, ocTtaTKOB 110 MOJYJIIO,
anroput™ma EBxinaa

JJI1 pCIICHUS 3aaa4 B TCJIbIX YHUCIAaX

HaTypaJIbHOE U LIEJI0€ YHCIIO,
MHO’KECTBO HATypaJIbHBIX U
LENBIX YHACE]L.

Hcnonp30BaTh NpU3HAKU
JEIMMOCTH LEJBIX YHCEIT; OCTATKN
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no moayito; HO/l u HOK
HaTypaJbHBIX YHCEJI; aJITOPUTM
EBknnna nis peuenus
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3a7a4.
3anuceiBaTh HATYpalibHbIEC YUCTIA
B Pa3JIMYHBIX TO3UIMOHHBIX
CHUCTEMAaX CUHCIICHUS
Cucrempl 1 Cucrema 1 COBOKYITHOCTb OneprpoBaTh NOHATUAMH: CUCTEMA
palMOHAIbHBIX, 2 ypaBHEHHM. PaBHOCHUIIbHBIE Y COBOKYITHOCTb YPaBHEHUU U
MppalHOHAIBHBIX CUCTEMBI U CUCTEMBI- CIEIACTBUS. HEPABEHCTB; PELICHUE CUCTEMBI
MOKa3aTEIbHbIX OCHOBHBIE METO/bI PELICHUSI CUCTEM WJIM COBOKYITHOCTH; PABHOCUJIbHBIE
u Y COBOKYITHOCTEMN PallUOHAIBHBIX, CHUCTEMBI U CUCTEMBI-CIIC/ICTBUA.
JorapupMuUIecKux MppalMOHAIbHBIX, TOKA3aTEIbHBIX U Haxonuts pemienus cucrem u
ypaBHEHUI JorapuMUYECKUX YPaBHEHUH. COBOKYITHOCTEW LEBIX
[IpumeHeHne ypaBHEHUN, CUCTEM palMOHATIBHBIX, UPPALUOHAIBHBIX,
Y HEPABEHCTB K PEUICHUIO MOKa3aTeIbHbIX U
MAaTeMaTHYECKUX 3a]1a4d U 3a]1a4 JorapupMUYECKUX YPaBHECHUHN U
U3 pa3IMYHbIX 00JIacTe HAYKU HEPABEHCTB.
Y peaIbHOM KU3HH, [IpumeHsTh cucTeMBI
MHTEPIPETALNS TTOTYYEHHBIX YPaBHEHUN K PEUICHUIO
PE3YIBTATOB TEKCTOBBIX 3a7a4
U3 pa3IMYHbBIX 00J1aCTeH 3HAHUM U
pEaIbHOM KW3HH;
VHTEPIPETUPOBATH MTOTYUYECHHBIE
peleHus.
Hcnons3oBath
U (POBBIE PECyPChI
3agauu ¢ nmapamerpaMmu 1 PanmonaneHbie, UppalmOHaIbHbIC, BriOupats crioco0 perenus
MoKa3arelbHbIE, JIorapupmudeckue palMOHAIIBHBIX, UPPALIMOHAJIBHBIX,
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Y TPUTOHOMETPUYECKUE MOKAa3aTeNbHbIX, TOrapu(hMUUECKUX
YPaBHEHUsI, HEPABEHCTBA U Y TPUTOHOMETPUYECKUX YPABHEHUN
CUCTEMBI
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C TapaMeTpaMHU. Y HEPABEHCTB,
[TocTpoeHue u uccinenoBaHue coJiep Kalnx MOy U
MaTeMaTUYeCKUX MOJienei napameTphl.

peanbHBIX CUTYAINH C TOMOIIBIO [TpumensTe rpadguveckue u
ypaBHEHUH, CUCTEM YPAaBHEHUN U AQHAJTUTUYECKUE METObI JIJIsi
HEPABEHCTB pelIeHusl ypaBHEHUN U HEPABEHCTB
C mapameTpamu C mapaMeTpaMH, a TaKKe

uccieoBanue GyHKIH
METOJaMU MaTEMaTUYECKOTO
aHau3a.

CtpouTs 1 UCCIENOBATH
MaTeMaTH4YECKUE MOJETU
peanbHbIX CUTYyaIui C TOMOIIbIO
ypaBHEHH, HEPABEHCTB U CUCTEM
C IapaMeTpaMu

[ToBTOpCHUE, 1 OCHOBHBIC ITOHSATHS U METOJIbI MonenupoBaTh peasibHbIE
0000111eH e, 6 Kypca, 0000111eH1e U CUTYaIlUU Ha SI3bIKE aJIreOphl,
cUCTeMaTu3alus CUCTEMaTHU3aINsI 3HAHUN COCTaBJISITh BBIPAKEHUS,
3HAHHUH ypaBHEHUS, HEPABEHCTBA U UX

CHCTEMBI 110 YCIIOBHIO 3aJauH,
UCCIIEZIOBATH TOCTPOEHHBIE MOJIENIN
C UCIIOJIb30BaHMEM ammapara
anreOppl, UHTEPIIPETHPOBATH
IIOJIyYEHHBIN PE3YJIbTAaT.
[IpumeHnaTs pyHKIUU

JUTSE MOJICTTUPOBAHUS U
MCCIICJIOBAHMSI PEATbHBIX
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IPOLIECCOB.
Pemrate npukianHeie 33124y,
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B TOM 4YHUCJIC COLIUAJIBHO-

SKOHOMHUYECKOTO u
bu3rgecKoro Xapakrepa,
CpelCcTBaMHU anreopsI U

MAaTCMaTHYCCKOI'O aHaJIn3a

OBILIEE KOJIMYECTBO 1
YACOB I10
ITPOTPAMME 6
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®OEJEPAJIBHASA PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA
«I'EOMETPUS»

MHNOACHUTEJIBHAS 3AIINCKA

['eomeTrpusi siBisieTcss OAHUM U3 0A30BBIX KYpPCOB Ha YPOBHE CPEIHETO OOIIEro
o0pa30oBaHus, TaK KaKk 00eCIIeUMBAET BO3MOKHOCTh U3yU€HHUS TUCHHUILIUH €CTECTBEHHO-
HAyYHOM HAIPaBJICHHOCTM M MNPEIAMETOB TyMaHUTApHOro Hukia. [lockonbky
JIOTUYECKOE MBINIIIeHNE, (HOpMUPYEeMOe TPU M3YYCHHH OOYYarOIIMMUCS MOHATHIHHBIX
OCHOB I'€OMETPHUH, IMPU JOKA3ATEIbCTBE TEOPEM U IMOCTPOCHUM LETOYKH JIOTUYECKUX
YTBEPKIACHU TMpPU PEIICHUM TE€OMETPUYECKUX 3a7ady, YMEHHE BBIIBUTaThb W
ONpOBEpraTh THUIIOTE3bl HEMOCPEACTBEHHO UCIHOJB3YIOTCS NPU PEIIEHUH 3a]ad
€CTECTBEHHO-HAYYHOTO ITUKJIa, B YACTHOCTH (DU3UYECKUX 3a7ad.

[lexs ocBoeHus mporpamMMmbl y4deOHOro Kypca «l'eomeTpusi» Ha yriayOia&éHHOM
YpPOBHE — Pa3BUTHE HMHIWBHUAYAIbHBIX CIOCOOHOCTEH OOydYaromMXcs MpU W3YUYEHUU
Tr€OMETPUH, KaK COCTaBJISIIONIEH MpeaMeTHON obactu «MaremaTuka U HHPOpMaTHKa»
yepe3 oOecreyeHrne BO3MOXHOCTH MPUOOPETEHUSI U UCMOJb30BaHUs Oojiee TIIyOOKHUX
T€OMETPUYCCKUX 3HAHUW U JEHUCTBUM, CHEIU(PUYHBIX TEOMETPUH, U HEOOXOIMMBIX
IUISL YCTICITHOTO MPO(ECCHOHAIIBHOTO 00pa3oBaHUsl, CBSI3aHHOTO C HCIOJIb30BAHHEM
MAaTEMATHUKH.

[IpuopuTeTHRIME 3amadyaMu  Kypca TEOMETpUM Ha YIIyOnEHHOM YpOBHE,
PACHIMPSAIONIMMY U YCUITUBAIOIIUMHU KypC 0a30BOTO YPOBHSI, SIBISIFOTCS:

pacliupeHre MNpPEICTABICHUSI O TEOMETPUU KaK 4YacTH MHUPOBOM KYJIbTYpbl H
dhopMUpOBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPUU C OKPYIKAIOIIUM MUPOM;

dbopMHpoBaHUE MPEICTABICHUS O MPOCTPAHCTBEHHBIX (PUTYypaxX KakK O BayKHEUIIUX
MAaTEMATUYECKUX MOJENAX, MO3BOJISIIOIIMX ONHUCHIBATH M W3Yy4aThb Pa3HBIC SIBICHUS
OKpY’KalolEro Mupa, 3HaHWE MOHATUMHOrO ammapara mo pazaeny «CrepeoMeTpus»
y4eOHOTO Kypca reOMEeTpHH;

dbopMHpoBaHE YMEHHS BIIAJIETh OCHOBHBIMHU IMOHSATHUSMH O MPOCTPAHCTBEHHBIX
durypax ¥ HUX OCHOBHBIMU CBOWCTBaMHU, 3HaHUE TeopeM, (OpMyl U yMEHHE
WX TMPUMEHSITh, YMEHHUS JOKa3bIBaTh TEOPEMBblI U HAXOJUTh HECTAHIAPTHBIE CIIOCOOBI
peLIeHUs 3a1a4;

dbopMHpoBaHUE YMEHHUS PACIlO3HABATh HA YEPTEkKaX, MOJIECTSAX U B peabHOM MUPE
MHOTOIPaHHUKHU U TeJIa BPAILLICHUSI, KOHCTPYUPOBATh TEOMETPUUECKUE MOJICIIH;

dbopMupoBaHUe TOHUMAaHUS BO3MOXHOCTH aKCHOMATHYECKOTO IMOCTPOEHUS
MaTeMaTUYeCKUX Teopud, (OpMUpPOBAHWUE TIOHHUMAHHS POJIM  AKCHOMATHKU
IIPY MPOBEIAEHUU PACCYKIACHUM;

dbopMupoBaHWEe yMEHUS BIAAECTh METOJAaMU JOKAa3aTeIbCTB U aJITOPUTMOB
pELICHUsI, YMEHHUSI UX TPUMEHSTH, MPOBOJUTH JOKA3aTEIbHBIE PACCYXKICHUS B XOJIE
PEILICHUSI CTEPEOMETPUUECKUX 3a7a4 U 33Ja4 C NPAKTUYECKUM COJICPKAHUEM,
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dhopMUpOBaHHUE TIPEACTABICHUS O HEOOXOAMMOCTH JIOKA3aTEIbCTB IMPH OOOCHOBAHUH
MaTEMaTUYECKUX YTBEPXKICHUM M PO aKCHMOMATUKU B TMPOBEICHUM JI€TyKTHBHBIX
pacCyKJICHUN;

Pa3BUTHE U COBEPIIICHCTBOBAHUE UHTEIUICKTYAIbHBIX U TBOPUYECKUX CLIOCOOHOCTEN
OoOydJarommXxcs, TMO3HABATENLHON  aKTUBHOCTH,  HCCICIOBATEIbCKUX  YMCHHI,
KPUTUYHOCTH MBIIIUICHHSI, HHTEpECca K U3yUYEHHUIO T€OMETPHH;

dbopmupoBaHue (PyHKIMOHAIBHOM TPaMOTHOCTU, PEJIEBAHTHOM T'€OMETPHM:
YMEHHSI pacro3HaBaTh MPOSIBJICHUS T€OMETPUUECKUX TIOHSATUH, OOBEKTOB W
3aKOHOMEPHOCTEH B peajbHBIX JKU3HCHHBIX CUTYyaIlUsX W TPU U3YYCHUH JIPYTUX
y4€OHBIX TPEIMETOB, IPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEHN, MOICTMPOBAHUS
peajbHbIX CHUTYallMi, WCCIIECIOBAaHUS TIOCTPOCHHBIX MOJICNICH, HWHTEpIpETaluu
MOJTYYEHHBIX PE3YIbTATOB.

OCHOBHBIMH  COJIEP)KATENBHBIMU  JIMHUSIMU ~ ydeOHoro Kypca «['eoMerpus»
B 10-11 «kimaccax sBasitorcsi:  «lIpsMble M MIOCKOCTM B MPOCTPAHCTBEY,
«MHuororpanaukmny», «Tena Bpamenus», «BeKTOpbl U KOOpAMHATHI B MPOCTPAHCTBEY,
«/IBm>KeHUS B IPOCTPAHCTBEY.

ChopmynupoBanHoe B DPI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHATUSIMIY», PEIICBAHTHBIX TE€OMETPUU Ha yriIyOJI€HHOM ypoBHEe oOydenus B 10-11
KJIacCcaX, OTHOCUTCA KO BCEM COJIepKaTelIbHbIM JIMHUAM Yy4eOHOro Kypca, a
dhopMUpOBaHUE JIOTHYECKUX YMEHHI pacipeaeisieTcsi HE TOJbKO IO COJIepKaTeIbHbIM
JUHUSM, HO U 1o rojgaM oOydenusi. ConaepkaHue 0Opa30BaHHUs, COOTBETCTBYIOIIEE
NpEeIMETHBIM  pe3ysibTaraM  ocBoeHus  DenepasbHOM  pabodeld  TPOrPaMMBbI,
pacnpenenéHHbIM TI0 rojaM OOy4YeHHs, CTPYKTYPHPOBAHO TakKUM 0O0pa3oM, 4YTOOBI
KO BCEM OCHOBHBIM, NPHUHIMIIMAIBHBIM BOIIpOcaM oOOydYaromuecs 0O0paliaiuch
HEOJHOKpPATHO. JTO TMO3BOJSIET OpPraHUW30BaTh  OBJAJCHUE T'€OMETPUUECKUMHU
MOHATUSIMA W HaBBIKAMHU TIOCIICOBATEIbHO M IOCTYMNAaTEeNIbHO, C COOJI0eHuEM
MPUHIIMIIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKIIOYaTh B OOIIYI0 CHCTEMY
FCOMETPUYECKUX TMPEJICTABICHUN O0YydYaroluxcs, pacuupsis U yriyossis e€, oOpasys
MIPOYHBIC MHOKECTBEHHBIE CBSI3U.

[lepexos kK U3y4eHUIO TEOMETPUHN Ha YTIyOJEHHOM YPOBHE TIO3BOJISIET:

co3aTh yCaoBus it nuddepeHuanum o0y4eHus:, MTOCTPOCHUs HHANBUIYaTIbHBIX
oOpa3oBaTebHBIX TIpOrpaMM, OO0eCleunuTh YriayOoJéHHOEe W3yYeHHE T€OMETPUH
KaK COCTaBJISIONIEH yueOHOro npeamMera «MatemaTukay;

MOJTOTOBUTHh OOYYArONIUXCSI K TPOJOJKEHUIO M3YYCHHS MAaTEMaTUKH C YYETOM
BbIOOpa Oyaymiel mnpodeccuu, obOecneynBas MPEEMCTBEHHOCTh MEXKIYy OOIIUM
1 1ipo¢eCCUOHATIEHBIM 00pa30BaHUEM.

Ha usyuenne yueOHoro kypca «l'eomeTpus» Ha yriryOJIE€HHOM YPOBHE OTBOIUTCS
204 yaca: B 10 kmacce — 102 uaca (3 waca B Hemento), B 11 kmacce — 102 yaca
(3 yaca B HezeIIO).
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COAEPKXAHUE OBYUYEHUA

10 KJIACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TOHSITUSA CTEpeoMeTpuu. Touka, mpsiMas, MIOCKOCTh, MPOCTPAHCTBO.
[ToHsiTHE 00 AKCMOMATUYECKOM MOCTPOCHUM CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUH U
CIEACTBUS U3 HUX.

B3anMHOE pacnonoKeHue IMpsAMBIX B MPOCTPAHCTBE:  MEPECEKAKOIIUECH,
MapajyieJIbHbIE M CKpELIMBAOIIMECS psiMble. [IpU3HaKM CKpEIMBAOIIUXCA MPSMBIX.
[TapaiuteTbHOCTh MPSAMBIX M IUIOCKOCTEW B MPOCTPAHCTBE: MAapaJUICNIbHBIE MPSIMbIE
B IIPOCTPAHCTBE, NAPAUIEIIBHOCTh TPEX MNPSIMBIX, MApPAJUICIbHOCTh MPSIMON H
wiockoctu. IlapannenbHoe W LEHTpajdbHOE MPOCKTUPOBAHHE, M300pakeHue Guryp.
OcHOBHBIE CBOWCTBa MapaIeIbHOTO NpoeKkTupoBaHusa. M3o0paxenue ¢uryp B
[apajuleIbHOW MPOEKIMM.  YINIBI C  COHAIPAaBICHHBIMHM  CTOPOHAMH,  YIOJ
MEKIY OpsMBIMA B TPOCTpaHCTBE. llapamienbHOCTh IMJIOCKOCTEW: MapasulesibHbIC
IJIOCKOCTH, CBOMCTBA NapajUIEIbHBIX IUIOCKOCTEW. IIpocreiime npocTpaHCTBEHHbIE
(GuUrypsl Ha MJIOCKOCTH: TETPASP, MapajlieIenuIe]], IOCTPOCHUE CEUECHUN.

[lepieHAUKYJISPHOCTh NPSIMOM M TUIOCKOCTH: MEPHNEHIUKYISPHBIC MPSMbIC
B IIPOCTPAHCTBE, MPSIMbIE NTApAJIICIbHBIE U NEPIEHAUKYISPHBIE K IUNIOCKOCTH, MMPU3HAK
MEPIIEHAUKYJISIPHOCTH TMPSIMOM U TUIOCKOCTH, TEOPEMA O MPSIMOM MEPHEHIUKYISIPHOU
mI0cKkocTu. OpTOroHanpHOE NPOEKTUpOBaHHE. [lepneHIMKynslp W HAaKJIOHHBIE:
pPAcCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSHUE OT MPSAMOM A0 IJIOCKOCTH, TPOCKLIUS
buryps Ha IJTIOCKOCTB. [lepneH UKy nSIPHOCTH IJIOCKOCTEM: IIPU3HAK
MEPIIEHANKYJISIPHOCTH JIBYX IUIOCKOCTEN. Teopema o TpEX NepIeHANKYIApax.

VYriabl B MPOCTPAHCTBE: YroJl MEXAY NMPSAMOM MU IJIOCKOCTBIO, IBYTPAHHBIA YroJ,
JMHEWHBIA yroa JBYTPaHHOTO yria. TpéxrpaHHbld U MHOTOrpaHHble yriibl. CBOWCTBA
IUDJIOCKAX YTJIOB MHOTOTpaHHOro yria. CBOMCTBAa IUIOCKMX W JBYTPaHHBIX YIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Bunapl MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. IIpu3zma: n-yrosipHas
npu3Ma, NnpsiMas M HakJIOHHAas NPHU3MbI, OOKOBas W IIOJIHAS MOBEPXHOCTh HMPHU3MBI.
[Tapaymnenenunesn, MpsAMOYIOJBHBIM Iapajulelenunes] U ero cpoicrBa. Kparuaimme
IIyTH Ha IIOBEPXHOCTH MHOTOrpaHHHKa. Teopema Oisiepa. [IpocTpaHcTBeHHAss Teopema
[Iudaropa. [Mupamuga: n-yroiapHas nupamuaa, NpaBUIbHAsS U yCEUYEHHAs MUPAMUJIBI.
CpoiictBa peébep M OOKOBBIX TpaHed MNpaBWIbHOM mnHpaMuibl. [IpaBusbHbIE
MHOTOI'PaHHHMKM: TIpaBWJIbHAasg NpU3Ma W MpPaBWIbHAs NUPaMUAA, [PaBUIbHAS
TpeyrojibHasl MUpamuaa U MpaBUIbHBIN TeTpadap, KyO. [IpencraBinennue o mpaBUIIbHBIX
MHOTOI'PaHHHKAX: OKTa’Jp, JOAEKAdAP U UKOCADIP.

BblunciieHne 3J1eMEHTOB MHOTOIPAaHHUKOB: p&Opa, nuaroHanu, yrisl. [lnomanb
OOKOBOI MOBEPXHOCTH U MOJHON MOBEPXHOCTH NPSIMOM IPHU3MBI, IJIOIA/lb OCHOBAHU,
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TeopeMa 0 OOKOBOM MOBEPXHOCTH MPsSMOM npu3Mbl. [L1ommaas 60KoBOM MOBEPXHOCTH U
MMOBEPXHOCTH MPABUJIBHOW MUPAMHUJIBI, TEOPEMA O IUIOIIAIA YCEYEHHOW TUPAMHU/IBI.

CummeTpuss B MNPOCTPAHCTBE.  DJIEMEHTBl  CUMMETPUU  IPABUIIbHBI
X
MHOTOTpaHHUKOB ~ CHUMMeETpUsi B  IPaBHIbHOM CUMMETPUS
MHOTOI'PaHHHUKE:
napasuiesIenunes CUMMETpPHSl TPABUWIbHBIX MPU3M, IPaBUIIbHO
a, CUMMETpPUS 171
MAPaAMHU/IBI.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHS: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOp, UIMHA HEHYJIEBOI'O BEKTOPA,
BEKTOPBI KOJUIMHEApPHBIE, COHAIPAaBJICHHBIE W IIPOTUBOIIOJIOKHO HAIIPABIICHHbBIC
BEKTOpbl. PaBeHCTBO BEKTOpOB. [[eHCTBUSI C BEKTOpaMH: CIIOKEHHE W BBIYUTAHUE
BEKTOpPOB, CYMMa HECKOJBKHMX BEKTOPOB, YMHOXXCHHE BEKTOpa Ha uucio. CBoiCcTBa
ClIOXKEeHUsI BeKTOpoB. (CBOWCTBA yMHOXXEHHMsSI BeKkTopa Ha 4yucio. llonsTue
KOMIUIAHapHble BEKTOpBl. [Ipu3Hak koMImutamapHocTH TpEX BekTOpoB. IIpaBuio
napajuienenunena. leopema O pasiloXKEHUU BEKTOpa II0 TPEM HEKOMIUIAHAPHBIM
BekTopaMm. IIpsmoyrompHasg cucrema KOOpAMHAT B IHpocTpaHcTBe. KoopauHarsl
BekTOpa. CBA3b MEXKIy KOOPAMHATAMH BEKTOpPA U KOOPJAMHATAMHU TOYEK. YTOJI MEXKIY
BekTOpamu. CKansipHOE IPOU3BEICHUE BEKTOPOB.

11 KJIACC

Tesia Bpalenus

[lonsiTusi:  HWIMHIpPUYECKAass  MOBEPXHOCTb,  KOHUYECKas  IOBEPXHOCTD,
chepuueckasi MOBEPXHOCTh, 00pa3yrolire noBepxHocTeil. Tena BpaiieHus: MUIUHID,
KOHYC, YCeUEHHBIN KOHYC, chepa, map. B3anmuaoe pacronoxenue chepsl U MIOCKOCTH,
KacaTelbHas TUIOCKOCTh K cdepe. HM3o0pakeHune Tenm BpalleHHs Ha IUIOCKOCTH.
Pa3BépTka nununapa u konyca. Cummerpus cepsl u mapa.

O6béM. OcHOBHBIE CBOMCTBa 00BEMOB Tell. Teopema 06 00bEME TIPSIMOYTOILHOTO
napajuienenunena M ciueactsus u3 He€. OO0bEM NpsAMONW W HAKIOHHOW NPHU3MBI,
MUINHAPA, TupamMuabl 1 KoHyca. OO0BEM Iapa v mapoBOro CETMEHTA.

KoMOuHaimuy ten BpaiieHus 1 MHOTOTpaHHUKOB. [Ipru3ma, BIMcaHHas B IWIIMH]ID,
onmMcaHHas OKojio ImHiapa. [lepeceuenne cdeppl u mapa ¢ IUIOCKOCThI0. Kacanue
mapa u cdepsl TIOCKOCThI0. [loHATHE MHOTOTpaHHHMKA, OMMCAHHOTO OKOJIO CQepshl,
cdepsl, BIUCAHHOW B MHOTOTPAHHUK WJIU TEJIO BPAIICHHS.

[Tnomans MOBEPXHOCTH IWIMHApA, KOHYycCa, IUIOMAanb cdepbl U e€ dYacTeil.
[Togob6ue B nmpoctpancTBe. OTHOIIIEHHE 00BEMOB, TUIOIAJCH TTOBEPXHOCTEH MOJ00HBIX
¢buryp. IIpeobpazoBanue noioowus, TOMOTETHSI. Pemenue  3amau Ha
MJIOCKOCTH C UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue cedyeHHI MHOTOTPAHHUKOB W TeJl BpAlCHHs: CEUEHUS LUIUHIpPA
(mapayuienbHO U MEPIEHIUKYJIIPHO OCH), CEUCHHS KOHYyca (IapauieIbHOe OCHOBAHUIO U
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MPOXOJAIlee Yepe3 BEpUIMHY), CEYEHHUs 1Iapa, METOAbl MOCTPOCHUS CEUEHUN: METO[
CJIEJIOB, METOJ1 BHYTPEHHET 0 IPOEKTUPOBAHNUS, METO/] IEPEHOCA CEKYIEH MIIOCKOCTH.
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BexkTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekropsl B mpocTtpaHcTBe. Omnepanuu Haj BEKTOpaMH. BEKTOpHOE yMHOKEHUE
BEKTOpOB. CBOMCTBAa BEKTOPHOTO YMHOXEHHs. IIpsAMOyrosibHas cucreMa KOOpAUHAT
B npoctpaHcTBe. Koopaunatsl Bektopa. Pasnoxenue Bekropa 1o 0asucy.
KooparHaTHO- BEKTOPHBINA METOJ IPY PEILIEHUH N'€OMETPUYECKUX 3a1ad.

JIBUKeHUS B IPOCTPAHCTBE

JBmxenus: npoctpanctBa. OtoopakeHust. J[Buxenus u paBeHCTBO ¢Guryp. Oomiue
CBOMCTBa JBW)KEHHMH. BuAbl JIBWKEHUN: MapajuleIbHbIA MEPEHOC, LIEHTPAJIbHAS
CUMMETpPHS, 3€pKallbHas CHUMMETpPHs, TOBOPOT BOKpYr mpsimoil. IIpeoOpazoBanus
noaoOust. [Ipsimas u cdepa Ditnepa.

INPEAMETHBIE PE3YJ/IBTATDBI

K konity 10 kiaacca oOyJaromuiicss Hay4uTCs:

CBOOOJHO ONEPUPOBATh OCHOBHBIMU MOHSTHSIMU CTEPEOMETPUU MTPU PEUICHUU
3aJa4 U MPOBEJICHUU MaTEMATUYECKUX PACCYKIACHUI;

IPUMEHATh AKCHOMBI CTEPEOMETPUM M CJIEACTBUS W3 HHUX I[PU PELICHUH
reOMETPUYECKUX 3a]1aY;

KJIacCU(UIIMPOBATh B3aUMHOE  pACIIOJIOKEHUE TPSIMBIX B  MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE;

CBOOOJHO ONEPHUPOBATH MOHATUSAMU, CBA3aHHBIMH C yIJIaMd B MPOCTPAHCTBE:
MEXly NPSMBIMHU B IPOCTPAHCTBE, MEKIY MPSIMON U IUNIOCKOCTbIO;

CBOOOJIHO ONEPUPOBATH MOHATUSMH, CBI3aHHBIMH C MHOTOTpaHHUKAMU;

CBOOOJHO pacrno3HaBaTh OCHOBHBIE BUIbl MHOTOI'PAaHHHUKOB (IIpU3Ma, NMUpamuia,
IPSIMOYTOJIBHBIN Napajienenumnes, Kyo);

KJ1acCU(UIIMPOBATH MHOTOIPAHHUKH, BRIOWpasi OCHOBaHUS IS KllacCU(PUKalnu;

CBOOOJIHO OINEPHUPOBATh MOHATUSIMHU, CBSI3AaHHBIMU C CEUYEHHEM MHOTI'OTPAHHUKOB
MJI0CKOCTBIO;

BBITNIOJIHATh ApaJUIENIbHOE, LIEHTPAIbHOE W OPTOTOHAIBHOE NPOECKTHUPOBAHUE
¢buryp Ha IIOCKOCTb, BBIIOJIHATH U300paxeHus (Uryp Ha II0CKOCTH;

CTPOUTh CEUEHHS MHOTOIPAaHHHUKOB pa3IWYHbIMM METOJAMH, BBIIOJHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUJ CBEPXY,
cOOKY, CHU3Y;

BBIUMCIIATh IUIOAAM IIOBEPXHOCTEH MHOTOTPaHHMKOB (IIpU3Ma, NHpaMUAA),
reOMETPUUYECKUX TEJ C IPUMEHEHneM (popmy;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CUMMETPHUSI B IPOCTPAHCTBE, LIEHTP, OCh
U TJIOCKOCTh CUMMETPHHU, HEHTP, OCh U INIOCKOCTh CHMMETPHUH (PUTYpHI;

CBOOOJIHO  ONEpUPOBATH  MOHATUSAMH, COOTBETCTBYIOIIMMM  BEKTOpaM H
KOOpJIMHATaM B IPOCTPAHCTBE;

BBITNIOJIHATD JIEUCTBUSI HAJl BEKTOPAMU;

pemarh 3a/1a4d Ha JI0Ka3aTeJIbCTBO MAaTEMAaTUYECKUX OTHOLIECHUN M HaXOXIACHHUE
F€OMETPUYECKUX  BEIMYMH, MPUMEHSS  HM3BECTHbIE METOABl NpPU  pPEUICHUU
MaTEMaTUYECKUX 33]1a4 NOBBIILIEHHOTO U BBICOKOT'O YPOBHS CII0KHOCTH;
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IPUMEHATb  NPOCTEUIIHE  NPOTPAMMHBIE  CpPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4;

U3BJIEKATD, npeoOpa3oBbIBATh U UHTEPIIPETUPOBATH uH(dOpMaIuIo
O TPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, NPEICTABICHHYI0 Ha dYeprexax U
pUCYHKaX;

IIPUMEHSTh TOJIyYEHHBIE 3HAHUS HA MPAKTUKE: CPABHUBATH M aHAJIU3UPOBATH
peanpHbIE CUTyalluM, IIPUMEHATh W3YyYECHHBIE NOHATHA B IPOLIECCE NOMCKA PEIICHUSA
MaTeMaTU4YecKu CPOPMYIMPOBAHHON MPOOJIEMBI, MOJEIUPOBATh PEAIbHBIE CUTyalluu
Ha S3bIKE TE€OMETPUM, HCCIEAOBATh IIOCTPOCHHBIE MOJEIM C UCIIOJIb30BAHUEM
Ir€OMETPUYECKUX IOHATUH W TEOpeM, amrmapara aiareOpbl, pemarb IPAKTUYECKUE
3a/1a4, CBSI3AHHBIE C HAXOKJIECHUEM T€OMETPUUECKUX BEJINYUH;

UMETh MPEACTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTUS T'€OMETPUU KaK COCTaBHOU
yacTH (pyH/IaMEHTa Pa3BUTHS TEXHOJIOTHUH.

K koniy 11 kiacca oOyJaromuiicsi HAy4uTCs:

CBOOOJIHO ONEPUPOBATH MOHATUSMH, CBI3aHHBIMU C HWIMHIPUUECKON, KOHUYECKOM
U c(hepruUeCcKOil MOBEPXHOCTIMU, OOBACHATH CIIOCOOBI MOJTYYEHHUS;

OIEpPUPOBATh MOHATUAMHU, CBA3aHHBIMU C TEJIaMU BPALLEHUS: LIUJIUHAPOM, KOHYCOM,
chepoit u mapowm;

pacrno3HaBath Teja BpaiieHus (IWIMHIP, KOHYC, cdepa u 1map) u oObICHATD
CHOCOOBI MOTYYEHUs TE BPAILICHHUS;

KJ1acCU(UIIMPOBATH B3aUMHOE PaCIioNoXKeHue chephl U MIIOCKOCTH;

BBIYHCIIATh BEJTMYMHBI 3JIEMEHTOB MHOTOIPAaHHUKOB U TEJl BpalleHUs, 00ObEMBI U
TUIOMIAM TTOBEPXHOCTE MHOTOTPAHHUKOB M Tl BpAlICHHsS, T€OMETPUYECKHUX Tl
C MpUMEHEHNEM (HOpPMYIT;

CBOOOJHO OIEPUPOBATH TOHSTHSMHU, CBA3aHHBIMM C KOMOMHAIUSMU Tl
BpallleHUsI U MHOTOIPAaHHUKOB: MHOTOTPaHHHK, BIHCAHHBIN B cepy U OMHCAHHBIH
okoJio cepsl, chepa, BucaHHasi B MHOTOTPAHHUK WUJIU TEJIO BpaIlleHUs;

BBIUUCIISITH COOTHOLIEHUS MEXAY IUIOAAsIMU MOBEpXHOCTEH U 00bEMaMu
MOJJOOHBIX TEN;

n300pakaTb HM3ydyaeMmble (QUIYpbI, BBINOJHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKHU
U3 PUCYHKOB MPOCTBIX 00BbEMHBIX (PUTYp: BHJI CBEPXY, COOKY, CHU3Y, CTPOUThH CEUEHUS
TeJ BpaIlleHHUS;

U3BIIEKaTh,  HHTEPIPETUPOBATH U npeoOpazoBHIBAThH nH(pOpPMaLHIO
O MPOCTPAHCTBEHHBIX T€OMETPUUECKHX (UTypaxX, MPEJCTABICHHYI0 Ha uYepTexax H
PHUCYHKaX;

CBOOOZHO OlepupoBaTh  IMOHSATHEM  BEKTOp B

IPOCTPAHCTBE; BHIMOJIHATH OllepallMy HaJl BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPABHEHHEM B JIEKAPTOBON CUCTEME KOOPJIUHAT;

pemaTb Te€OMETPUYECKUE 3a/aud Ha BBIUMCICHUE YTIOB MEXKIAY NPSIMBIMU H
IUIOCKOCTSIMM, BBIYMCIIEHHE PACCTOSIHUM OT TOYKM JI0 IUIOCKOCTH, B IIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAUHATHOIO METO/A MPU PEIICHUH;
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CBOOOJTHO OMEPUPOBATH MOHSATUSMHU, CBI3aHHBIMH C JIBIDKCHHEM B MPOCTPAHCTBE,
3HATh CBOMCTBA JIBUXKCHUM;

BBITIOJHATHh M300paKeHUSI MHOTOTPAHHUKOM W TEJl BPAIICHHS TPU MMapaieTbHOM
nepeHoce, IMEHTPATLHON CHMMETPHUH, 3ePKATbHONH CHMMETPUH, TIPH TTOBOPOTE BOKPYT
PSIMOiA, MpeoOpa3oBaHMs TI0100MS;

CTPOUTh CEUCHHUS MHOTOTPAHHWKOB W TE€J BpAIICHUSA: CEUYCHHs IHIUHIpPA
(mapajuienbHO U MEPHEHAUKYISIPHO OCH), CEUCHUsI KOHYyca (MapajuieIbHOe OCHOBAHUIO
U TIPOXOJIAIIEe Yepe3 BEPIINHY ), CEUCHHUS 11apa;

HCIIOJIb30BaTh METOJIbI TIOCTPOCHHS CEUCHUI: METO/] CJIEIOB, METO/I BHYTPEHHETO
MPOCKTUPOBAHMUSI, METOJ] TIEPEHOCA CEKYIIIEH TUIOCKOCTH;

JTIOKa3bIBaTh TCOMETPUUYECKHUE YTBEPKIACHMUS;

NPUMEHATh TEOMETPUYECKUEe (aKThl IS PENICHUS CTEPEOMETPHYCCKHX 3aj1ad,
MIPEANOJIarafoInX HECKOIBKO MIArOB PEIICHUs, €CIM YCJIOBHUS MPUMEHCHHUS 3aJaHbI
B SIBHOU U HESBHOU (hopme;

pemarh 3a/la4yi Ha J10Ka3aTebCTBO MAaTEMAaTHYECKUX OTHOIICHUN W HAXOXKICHHUE
r€OMETPUYECKUX BEJIUYHH;

MPUMEHSThH MPOTPAMMHBIE CPEICTBA M AJICKTPOHHO-KOMMYHHUKAITMOHHBIC CUCTEMBI
P PEUICHUU CTEPEOMETPUICCKUX 3a]1aY;

MPUMEHSTh TOJTyYEHHBIC 3HAHWS Ha TMPAKTHKE: CPAaBHUBATh, AHATU3UPOBATH H
OIICHHBATh PEAJIbHBIC CUTYallUU, TPUMEHATh U3YUEHHBIC MMOHSATHS, TEOPEMbI, CBOMCTBA
B TIPOIIECCE€ TMIOMCKA PEHICHUS MaTeMaTH4YeCKH CGHOPMYIUPOBAHHONW MPOOJIEMBI,
MOJICIUPOBATh PEabHBIC CUTYaIlMd Ha S3BIKE TEOMETPHH, MUCCIIEIOBATh MMOCTPOCHHBIE
MOJICJIA C MCIIOJb30BAHMEM T'€OMETPUUYECKHX TOHATHH M TEopeM, ammapara aiareOpbl,
peniaTh MPaKTHYECKUE 3a]]a4H, CBSI3aHHBIC C HAXO0XKICHIUEM T€OMETPUYECCKUX BEIIMUNH;

UMETh TIPEICTABIICHUS 00 OCHOBHBIX dTalax pa3BUTHUS T€OMETPUU KaK COCTaBHOU
yacTH (pyH/IaMEHTA Pa3BUTHS TEXHOJIOTHUH.



TEMATUYECKOE INTAHUPOBAHUE
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10 KJIACC
Ha3Banue Konnuecr OCHOBHBIE BUJIBI
OcHOBHOE coJiepKaHue
paznena (TeMbl) BO NeSATEeTbHOCTH
Kypca 4acoB yYaluxcs
Beenenue B ctepeoMeTpuio 2 OcHOBHBIE Onpenensarp MI0CKOCTh Kak QUrypy,
3 MPOCTPAHCTBEHHBIE (PUTYPHI. B KOTOPOM BBIMOJHAETCSA

[ToHsTHA CTEPEOMETPUU: TOUKA,
npsiMasi, MIOCKOCTb,

MPOCTPAHCTRBO.

OcHOBHBIE MpaBUIIa U300PAKEHUS

Ha PUCYHKE IIOCKOCTH,
napajiyiebHBIX IPSIMBIX (OTPE3KOB),
CEepEeIMHbBI OTPE3Ka.

[Tousrus: MEPECEKAOLINECS
IIJIOCKOCTH, TIEPECEKAIOIINECS MpsIMas
Y TJIOCKOCTh; MOJYIPOCTPAHCTBO.
MHuororpanHUKH, H300paKeHUE
MPOCTEUIINX MPOCTPAHCTBEHHBIX
buryp, HeCyIEeCTBYIOITUX

00BEKTOB. AKCHOMBI

CTEPEOMETPUU U TIEPBHIE

CJIEICTBUS U3 HUX.

CriocoObI 3a1aHus IPSIMBIX

Y TUTIOCKOCTEM B

rraHuMeTpus. Jlenats npocrenime
JIOTUYECKHE BBIBO/IbI U3
aKCUOMAaTHUKM IIOCKOCTH.
[IpuBOAUTE IPUMEPHI pEATIBHBIX
00BEKTOB, HJcaIN3aIei
KOTOPBIX SIBJISIFOTCSI aKCHOMBI
r€OMETPHUH.

N3y4dars, npuMeEHATH
MIPUHIIUIIBI TOCTPOCHUS
CCUCHUIA.

Hcnonp30BaTh MJIsl TOCTPOCHUS
CEUYCHHUI METOJ CJIE/IOB, METO],
BHYTPEHHET0 TPOEKTUPOBAHHS,
METO/I IEPEHOCA CEKyLIEN
IUIOCKOCTH.

Pemats crepeomeTpuueckue
3aJla4i: HA ONPEJCIICHUE BUIA
CEUCHHUS M HAXOXKJCHUE €TO
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IIPOCTPAHCTRBE.
O603HavYeHHS TIPSIMBIX U
iockoctel. CeueHusl.
N3o0pakeHne ceaeHuit

TUTOIIATH.

AKTyanu3upoBaTh (DaKThl U
METO/IbI TUTAHUMETPHUH,
peleBaHTHBIC TEME, POBOIUTH
aHaJIOTHUH.

Mcnionib30BaTh IPH pEIICHUH 33124
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nUpamMubl, Kyoa v MPU3MBI,
KOTOPBIE MPOXOJAT Yepe3 UX
pEOpa.

N3o6paxkenune

nepeceyeHust

MOJTYYEHHBIX

IIJIOCKOCTEH.

PackpammBanue nocTpoeHHbIX
CEYEHUI pa3HbIMU I[BETAMM.
Merog cnenoB Ajisi IOCTPOEHUS
ceyeHu. CBOMCTBA NEPECEUCHUN
IPSAMBIX U TUIOCKOCTEM.
ITocTpoeHue ceueHuil B mupamu/ie,
KyOe 1o Tpém Toukam Ha péopax.
Co3naHne BBIHOCHBIX YEPTEKEN U
3aMuCh MIAroB MOCTPOCHHUS.
[ToBTOpEHME TUNTAHUMETPHH.
Teopema 0 NpONOPLHMOHATBHBIX
orpeskax. [Togobue
TPEYTOJIbLHUKOB.

Teopema Menenas. Pacu€rel

B CCUCHHAX HA BBIHOCHBIX YCPTCIKAX.

Hctopus pazsutus
IJIAHUMETPUH U CTEPEOMETPUH

CJIeIyIOIIUE TIaHUMETPUYECKHE
(bakThl U METOJIBI:

Teopemsr Daneca u

0 MPONOPLUUOHAIBHBIX OTPE3KaX.
AJITOPUTM JIETIEHUSI OTPE3Ka

Ha 71 PaBHBIX YaCTEM.

Teopema MeHnenas.

PaBHOOC ApEeHHBIIM

TPEYTOJIbHUK.

PaBHOCTOpOHHMM

TPEYTOJIbHUK.

[IpssMOyroJIbHBIN

TPEYTOJIbHUK.

CBONCTBO CpeaHEN JIUHUU
TpeyroiabHuka. CBOMCTBO
OHMCCEKTPHCHI yTila TPEYroJbHUKA.
CBOICTBO M€IMaH TPEYIrOJbHUKA.
[TpusHaku nogo0us TPEyTrONbHUKOB.
[Tony4ats npeacraBiaeHus: 00
OCHOBHBIX 3TaIax pa3BUTHS
r€OMETPUU KaK COCTAaBHOW YacTH
dyHIaMeHTa pa3BUTHS TEXHOIOTHIA

Bzanmuoe
pacmoJIOKEHUE MPSAMBIX
B POCTPAHCTBE

B3anmHoOe pacrnonoxenue
MPSMBIX B TIPOCTPAHCTRBE.
CkpemuBaronmecs

Knaccudumuponars
B3aMMHOE PACIOJIOKECHNE
IPSIMBIX
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npsamsie. [Ipusnaku B IPOCTPAHCTBE,

CKPEIIMBAIOLINAXCS TTPSMBIX. WJUTIOCTPUPYS] PUCYHKAMH U

[TapannenbHbie TPSMBIE MIPUBOJISI TPUMEPHI U3
peabHOM KU3HU.
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B NpocTpaHcTBe. Teopema

O CyLIECTBOBAHUU U
€IUHCTBEHHOCTH MPAMOMN
MapauIEIbHON JAHHON
PSAMOM, TPOXOJALIEN YepeE3
TOYKY IIPOCTPAHCTBA U HE
Jexaleu

Ha JAHHOM MPSAMOM.

Jlemma o nepeceueHun

MMapauICIIbHBIX IIPAMBIX IINIOCKOCTBIO.

[TapainienbHOCTD TPEX MPSAMBIX.
Teopema 0 TpEX mapalIeIbHbIX
MPSIMBIX.

Teopema 0 CKpemMBarOIMMXCA
npsameix. [lapamiensHoe
MIPOEKTUPOBAHHUE.

OcHOBHBIE CBOICTBA
MapajIEIbHOTO MMPOEKTUPOBAHUSL.
N3o0paxkenue pa3Hbix Guryp B
MapajyIeIbHON IPOECKIIUU.
[{enTpanbHast TPOECKIIUSL.

Yroma ¢ coHanpaBiIeHHBIMU
CTOpPOHAMH. YTOI MEXAY MPSIMBbIMHU.
3ajaun Ha 10Ka3aTelIbCTBO

U UCCIIEJOBAHUE,

CBSI3aHHBIE

C pacHOJIOKEHUEM

Jloka3pIBaTh TEOPEMY

0 CYILIECTBOBAHHUH u
€IMHCTBEHHOCTH  MapaJuleIbHON
MPSIMOU, MPOXOISAIIEH YEPE3 TOUKY
MIPOCTPAHCTBA U HE

JeXKanen Ha Jpyrou npsMonu;

JEMMY O IIEPECEYEHUU TIIIOCKOCTH
JBYMSI TapaJJIEIbHBIMU PSIMBIMU;
TEOPEMY O TPEX MapajlIeIbHbIX
PSIMBIX.

Jloka3pIBaTh MpHU3HAK
CKpEUIMBAOIINXCS MPSAMBIX,
TEOPEMY O CKPEIIUBAIOIINXCS
IPSIMBIX.

JloKka3bIBaTh TEOPEMY O PAaBEHCTBE
YTJIOB C COHAINPABIEHHBIMU
cropoHamMu. OOBICHATH, UTO
Ha3bIBAETCA MApaJUICIbHBIM U
LEHTPAIbHBIM

IPOEKTUPOBAHUEM U KaK
BBITTOJTHSETCS IPOEKTUPOBAHUE
buryp Ha mMmI0OCKOCTh. JlOKa3bIBaTh
CBONCTBA IIapajuIeIbHOTO
POEKTUPOBAHMS.

N3o0pakars B mapauiebHON
IIPOEKIUH pa3HbIe

reoMeTpuYecKue (PUrypsl.
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IPSMBIX B IIPOCTPAHCTBE

Pewate crepeomerpuyeckue 3aaauu
Ha JI0Ka3aTeIbCTBO U MCCIIEJOBAHUE,
CBSA3aHHBIE C PACIIOJIOKEHUEM
IPSIMBIX B IPOCTPAHCTBE.
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[IpoBoaUTH JOKa3aTEIbHBIE
paccy X IeHus MpU PelIeHUU
r€OMETPUYECKUX 3a/1a4,
CBSI3aHHBIX CO B3aUMHBIM
PacIonIoKEeHUEM

NPSIMBIX B IPOCTPAHCTBE.
CpaBHUBaATh, AaHATU3UPOBATH U
OIICHUBATh YTBEPKIACHUS C LIEJIbIO
BBISIBIICHUS JIOTUYECKU KOPPEKTHBIX
Y HEKOPPEKTHBIX PACCyXKICHUU.
MogaenupoBaTh peanbHbIe
CUTyalliu, CBSI3aHHBIE CO
B3aMMHBIM

PaCIOI0KEHUEM MPAMBIX

B IIPOCTPAHCTBE, Ha SI3bIKE T€OMETPHUH.
HccenenoBarb MOCTPOEHHBIE
MOJIEJIN C UCTI0JIb30BAHUEM
FEOMETPUYECKUX

MIOHATUH U TEOPEM, aIlrnapara
anreOpbl, IUGPOBBIX PECYPCOB.
[TomyuaTte npeacTaBieHue

0 LIEHTPAILHOM

MPOCKTUPOBAHUU U 00 UCTOPHH
paboT 1O TEOPUU MEPCTIEKTUBDI

[TapamtenbHOCTB
NPSAMBIX U TUIOCKOCTEN
B IIPOCTPAHCTBE

[loHATHS: TApaIETIBHOCTD NPSIMOM
Y TIJIOCKOCTH B MIPOCTPAHCTBE.
[Ipu3HaK napauieIbHOCTH IPSIMOU U

Knaccudummposats B3anMHoOe
pacIonaoKeHue NpsMON U
TUTOCKOCTH B IPOCTPAHCTBE,
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mockoctu. CBoiicTBa
napauieIbHOCTH

IIPUBOJSL COOTBETCTBYIOLINE
IIPUMEPBHI
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MPSIMOU U TTIOCKOCTH.
['eomeTpuueckue 3anauu

Ha BBIYUCJICHUE U
JI0Ka3aTEIbCTBO, CBSI3aHHBIE C
MapaJIETbHOCTHIO

IPSAMBIX U TUIOCKOCTEN B
npoctpancTBe. [locTpoeHue ceuenus,
MPOXOJSALIETO Yepe3 TAHHYIO
NpsIMYIO Ha YepTekKe U
MapajyIEIbHOTO APYTrOM MPSIMOM.
Pacuér oTHOIIEHM.

[TapannenbHas npoekuus,
MPUMEHECHUE
JUTS IOCTPOCHUS CEYEHU I

Ky0a U mapasienenumnena.

CBoiicTBa mapajienenumnena u
npu3Mmsl. [[apannenbHble IIOCKOCTH.
[Ipu3Haku napajiieIbHOCTH JBYX
IJIOCKOCTEMN.

Teopema 0 nmapajuieIbHOCTH

U €JMHCTBEHHOCTH

IJIOCKOCTH, TTPOXOASIIEN

4yepe3 TOUKY, He

MpPUHAJJIEKAITYI0 JAHHOHN MJI0CKOCTH
Y CIIEACTBUSA U3 HEE.

CBoiicTBa napasmienbHbIX
IJIOCKOCTEN: O MAPAJUICIIbHOCTH

W3 PEAbHOU >KU3HU.
@opmMyNIUPOBATH ONPEACICHUE
[apaJlyICIbHBIX NPAMOUN U
IIJIOCKOCTH.

Jloxa3bIBaTh NpU3HAK

0 IapajuIeJIbHOCTH NPSIMOU U
IJIOCKOCTH; CBOMCTBA
NapajuIeIbHOCTH MPSIMOUN U
IIJIOCKOCTH.

Pemate crepeomerpruueckue
3a71a4M BBIUYUCIICHUS U
JI0Ka3aTeIbCTBO,

CBSI3aHHBIE C NMAPAJUIEIIBHOCTHIO
IPSMBIX U TUIOCKOCTEHN B
IIPOCTPAHCTBE.

Pemats npaktuyeckue 3agauu
Ha IMOCTPOCHUE CEUYCHUH Ha
yepTexkax TeTpa’apa u
napajuiesenunea.

Pewate crepeomerpuyeckue
3a71a4M, CBSI3aHHBIE C
MOCTPOCHUEM CEUEHUMN
IJIOCKOCTBIO.

[IpoBOOUTH TOTUYECKH
KOPPEKTHBIE TOKA3aTEIbHbIE
paccyXacHus

IIPY PELICHUU T€OMETPUUECKUX
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MPSAMBIX NIEPECEUEHUS TIPU
IIEPECEYEHUH JIBYX I1apajuIeJIbHBIX
TJIOCKOCTEH TpeThell; 00 OTpe3Kax
MapajuIeNIbHBIX MPSMBIX,
3aKIIFOYEHHBIX MEXKIY
napajyIeIbHbIMU

3a/1a4 CBSI3aHHBIX C
MapaJIEIbHOCTBIO TIOCKOCTEM.
CpaBHUBATh U aHAJIM3UPOBATH
peanbHbIe CUTyaluH,
CBSI3aHHBIE C
[apajuIeIbHOCTBIO MPSMOU U
IJIOCKOCTH B MPOCTPAHCTBE;
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IJIOCKOCTSIMU; O TIEPECEUCHUN
IPSAMOM C ABYMS ITapaJljICIbHBIMU
IJIOCKOCTSIMH

MOJIEJIMPOBATH PEAJIbHBIC
CUTYalluH, CBSI3aHHBIE C
MapajJICIbHOCTBIO

MIPSIMOM U TIJIOCKOCTH B
MIPOCTPAHCTBE, HA SI3bIKE TEOMETPHUU

[IepnieHnAUKYJISIPHOC
Thb MPSAMBIX "
IUIOCKOCTEH B
MIPOCTPAHCTBE

W

[ToBTOpEHME: TEOpPEMA

[Tudaropa Ha MIOCKOCTH,
TPUTOHOMETPHUS

PSIMOYTOJIEHOTO

TPEYTOJIbHUKA.

CpolicTBa Ky0a U MPsIMOYTOJIBHOTO
napajuienenuneaa. Beranucinenue
JUIMH OTPE3KOB B Ky0Oe n

IPSIMOYTOJIBHOM MapajlIeenuIee.

[lepnieHAUKYJISIPHOCTD NPSIMOM

U ockoctu. [Ipu3Hak
MEPIIEHAUKYJISIPHOCTH MPSIMOU U
TUIOCKOCTH. Teopema o
CYILLIECTBOBAHUH U €JUHCTBEHHOCTH
IPSMOH,

IIPOXOALIEN YEPE3 TOUKY
IIPOCTPAHCTBA U
MEPIEHINKYJIIPHON K TUIOCKOCTH.
[1nockocTy U nepneHANKYISIPHBIE
UM OpsiMast

B MHOTOTPAaHHMKAX.
IlepnienauKyIsip U

AKTyanu3upoBaTh (DaKTh U
METO/bI INIAHUMETPUH,
pEJIEBaHTHBIE TEME, IPOBOIUTD
aHAJIOTUH.

DopmMyIMpoBaTh

ONIPECIICHUS:
NEPHEHAUKYJIAPHBIX MPSAMBIX

B [IPOCTPAHCTBE; ONPEIEICHUE
IPSAMOU, ITEPIICHIUKYJISIPHOU K
IIJIOCKOCTH.

Jloka3pIBaTh: IEMMY

0 NEPHEHANKYIAPHOCTH ABYX
NapaJJIeNbHBIX IPSIMBIX K TPETHEH
IIPSAMOM; TEOPEMBI O CBSI3U MEXKIY
NapajuIeIbHOCTBIO MPSAMBIX U UX
NEPIEHANKYIIPHOCTBIO K INIOCKOCTH.
Jloka3pIBaTh: TEOpPEMY,
BBIPAKAIOLIYIO MPU3HAK
NEPIEHANKYIJIIPHOCTH IPSIMON U
IIJIOCKOCTH; TEOPEMY

0 CYILLIECTBOBAaHUHU U
€IMHCTBEHHOCTH NIPSAMOM,
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HakJIoHHas. [locTtpoenue
NEPIEHANKYJIAPA U3 TOUKU
Ha IPSIMYIO.

Teopema o Tpé€x
NEepHeHANKYJIIpax (mpsamas v
oOpatHas).

IPOXOJALIEH YEPE3 TaHHYIO TOUKY U
MEPIIEHAUKYJISIPHON K TaHHOM
IIJIOCKOCTH.

N3006pakaTh B3aUMHO
NEPIEeHIUKYIISIPHbIE

PSIMYIO
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Yron Mex1y CKpeuMBarOIUMHUCS
npsmbimu. [Tonck
MEPIEHIUKYJISIPHBIX PSAMBIX C
MIOMOIIBIO

NEPIEHINKYJISPHBIX IIIIOCKOCTEN
OpTOroHaapHOE MPOEKTUPOBAHHUE.
[TocTpoenue ceyenuii kyoa,
MPU3MBI, IPABHIIBHON MUPAMUIBI C
IIOMOILBI0 OPTOTOHAIILHOM
MIPOEKIINH.

CummeTpusi B IpOCTPAHCTBE
OTHOCHUTEJIBHO TNIOCKOCTH.
[limockocT cMMMETpHUii B
MHOT'OTPaHHHKAX.

[Ipu3HaK neprneHIuKyJISIPHOCTH
IIPSAMOM U IIJIOCKOCTH KaK
CJIEICTBUE CHUMMETPHHU.
[IpaBusIbHBIE MHOTOTPAHHUKH
Pacuér paccrosHuil OT TOUKH

710 TI0CKOCTH. CriocOObI OIyCTUTh
MEePIEHIUKYJISIPbl: CAMMETPUS,
CABUT TOYKH IO MapajuieIbHON
MPSIMOM.

CnBur 1o HenapaieIbHON
IIPSAMOM, U3MEHEHHE PACCTOSHUMN

Y TUIOCKOCTb.

®opmynUpOBaTh CBOWCTBO
NEPHEHANKYJIApa MO0

OTHOILIEHUIO K TUIOCKOCTH.
[Tony4yats npencraBieHue o
3HAYEHUU NMEePIEHANKYIISIpa IS
Ipyrux obsacreid Hayku ((pusuka,
DHEPreTUKA, Ja3€PHBIE TEXHOJIOIUH),
B pEaJIbHOM KU3HU (TEXHUKA,
OKpY>Karolasi 00CTaHOBKA).
JlokasbIBaTh yTBEPKACHMUS,
CBSI3aHHBIE C MPOCKLIHEN IPSIMOU Ha
IUIOCKOCTb, HEMEPIEHAUKYIISIPHYIO K
3TOU NpsAMOM. [{0Ka3pIBaTh TEOPEMY
0 TPEX MEPIECHIUKYIISIPAX U TEOPEMY
o0paTHYI0 TeopeMe 0 TPEX
NEPHEHIUKYJIApaX.

[Tony4yats npencraBieHue

00 OPTOTOHAJILHOM
IPOEKTUPOBaHUHU. Jl0Ka3bIBaTh
TEOpEeMY O MPOEKIIUU TOYKU Ha
npsMYIO.

Pematp CTEPEOMETPUUECKUE
3a1auu, CBS3aHHBIE C
NEPHEHANKYJIAPHOCTBIO MPSMON U
IJIOCKOCTH.

Pewate npukiaaHbe
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3aJdadyu, CBA3aHHBIC C
HaXO0XIACHHUCM
T'COMCTPHUUCCKHX BCIIMYNH.
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Pemartp CTEPEOMETPUYECKHUE
3a7a4H, CBSI3aHHBIC c
MPUMEHECHUEM TEOPEMbI O TPEX
NEepHEHINKYJIApax,

HaXO0XJCHUEM

pacCTOSsIHUM,

MIOCTPOCHUEM MTPOCKIIHM.
CpaBHUBATh U aHAIU3UPOBATH
YTBEPKACHUSA C LENBIO

BBISIBJICHUSI JIOTUYECKU

KOPPEKTHBIX U

HEKOPPEKTHBIX PACCYKICHUMU.
AHanu3upoBaTh U

MOJICTTUPOBATH HA SI3bIKE
F€OMETPHUU PEATTbHBIC

CUTYyalluH, CBSI3aHHBIC

C NEPIEHIUKYJIAPHOCTBIO MIPSMOU U
IJIOCKOCTH; UCCIIEI0OBATH
MMOCTPOEHHBIE MOJENH, B TOM YHCIIE
u

C UCIOJIb30BAaHUEM anmnapara ajareopsl

VYTIbl B pacCTOSAHUSA 1 [ToBTOpEHME: YrOa MExX 1y AKTyanu3upoBaTh (HaKTh U
6 MPSMBIMU HA IJIOCKOCTH, METO/IbI INIAHUMETPHH,
TPUTOHOMETPUS pEJIEBaHTHBIE TEME, IPOBOIUTD
B IIPOU3BOJIBHOM aHaJIOTUH.
TPEYTOJIBHUKE, TEOPEMA DopmMynUpPOBaATH

KOCHUHYCOB. ONpeIeJICHHE IBYTPAHHOIO




®denepanpHas pabouas nporpamma | Maremaruka. 10—11 xmaccewr (yriayOn€HHBIN

[ToBTOpEHUE: YTOJI MEXIY
CKPEILIMBAIOIIUMHUCS IPSIMBIMU
B IPOCTPAHCTRE.
['eomeTprueckue METOIbI
BBIYUCJICHUSA  yrja  MEXIy
MPSAMBIMUA B MHOTOTPaHHHUKAaX.

yTia.

Jloxa3pIBaTh CBOMCTBO pAaBEHCTBA
BCEX JINHEWHBIX YIJIOB ABYTPAHHOIO
yria.

Knaccudummposats 1ByrpanHbie
YTJIBI B 3aBUCUMOCTH OT UX
rpagyCHOM MEpBL.
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JByrpannsiii yroia. CBOMCTBO
JIMHEWHBIX YTJIOB JBYTPAHHOTO
yria. [lepnieHauKkyaspHbie
MIJIOCKOCTH.

CBoiicTBa B3aMHO
MEPIEHIUKYJISIPHBIX TIJIOCKOCTEN.
[Tpu3nak

NEPHEHINKYJIIPHOCTHU INIOCKOCTEN;
TeopeMa O IPSIMOU MEPECECUCHUS
JBYX IIJIOCKOCTEN
NEPHEHIUKYJIAPHBIX TPEThEH
IJIOCKOCTH.

IIpssMOyronpHbIN

napasuiesienunes; Kyo;

W3MEPEHUs, CBOMCTBA
MPSMOYTOJIBHOTO Tapasuieenumneaa.
Teopema o nuarosanu
MPSIMOYTOJILHOTO MapaJijieienuIena u
CJIIEJICTBUE U3 HEE.
CrepeoMeTpruuecKue 1 MPUKIIAIHbIC
3a/1auu, CBSI3AHHBIE CO B3aUMHBIM
PACIIOIOKEHUEM TIPSIMBIX U
IIJIOCKOCTH.

[ToBTOpEHUE: CKPEUIUBAOIIUECS
npsiMble, TTapajlieNIbHbIC

MJIOCKOCTH B CTaH/IAPTHBIX
MHororpanHukax. [Tapa

®opmMyNIUPOBATH ONPEACIICHUE
B3aUMHO MEPIIECHIUKYIISIPHBIX
IIJIOCKOCTEHN.

Jloka3pIBaTh TEOPEMY O

MPU3HAKE

MEPIEHANKYJISIPHOCTH JBYX
IIJIOCKOCTEN.

®opmMynUPOBATH CIEACTBUE

(u3 IIPU3HAKA) 0
MEPIIEHAUKYJISIPHOCTH IJIOCKOCTH,
KOTOpasi NEPINECHANKYJIPHA TPSMOM,
M0 KOTOpPOW TEPECEKATCd  ABE
IJIOCKOCTH, 3TU IUIOCKOCTSM.
Jloka3bIBaTh yTBEPKACHUS O

€ro CBOMCTBAXx; TEOPEMY U

CJIEACTBHUE

Y3 HEE O AUaroHaIsAX
IIPSAMOYTOJIBHOTO TTapaJljIeICIUIEA.
Pemate crepeomerpruueckue

3a/1a4d, CBSI3aHHBIE C
NEPHEHIUKYISIPHOCTh MPAMBIX U
IIJIOCKOCTEM, UCTIONb3YS
IUTAaHUMETpUYECKHE (PaKThl U

MeTobl. [IpoBOINTE TOTHUECKH
KOPPEKTHBIE JIOKA3aTEIbHbIC
pacCykaeHus NpU PeIICHUN
reOMETPUYECKHX 3a]1a4,
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napajuielbHbIX IUIOCKOCTEN Ha CBSI3aHHBIX C
CKPELIMBAIOLIUXCA MPAMBIX, NEPIEHIUKYJIIPHOCTBIO
pacCTOSTHUE MEXIY IJIOCKOCTEM.
CKpEIIMBAIOIIUMHUCS AHaJIU3UPOBATh U
OPSIMBIMU B IPOCTHIX MOJIEIMPOBATh Ha S3BIKE
CUTYyaIUsX. TEOMETPUU PeabHBIC
OnyckaHue TepreHIUKYJISIPOB, CUTyalluH, CBSI3aHHBIC
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BBIYUCJIEHUE PACCTOSIHUM OT
TOYKH JI0 TOYKH; TIPSAMOM;
IJIOCKOCTH.

Brruncnenue pacctosiHui
MEXKIY CKPEIIUBAOIUMHUCS
NPSIMBIMH

C IOMOILIBIO
MEPIIEHANKYJISIPHON
IJIOCKOCTH.

TpéxrpanHbii yrom,
HEPABEHCTBA ISl TPEXTPAHHBIX
YIJIOB.

Teopema Iudaropa,
TEOPEMBbI KOCUHYCOB U
CHUHYCOB

JUIS1 TPEXTPAHHOTO yIJia.
DnemeHTHI cepuuecKon
F€OMETPUU: TEOAEC3NUECKUE
JIMHUU Ha 3emlie

C IEPIEHIUKYJISIPHOCTBIO NIPSIMBIX
U IIJIOCKOCTEHN.

Hccnenosars noCTpOCHHBIE
MOJIEJIM, B TOM YHCJIE U C
UCIIOJIb30BAaHUEM armapara
anreOpsl.

Pemars npuknagaeie

3aJ1a4M, CBSI3AHHBIE C
HAXO0XKIECHUEM

reOMETPUYECKUX BEIUYHUH

MHororpanHuku

CucremaTn3anus 3HaAHUIL:
MHoOrorpanHuk u ero
aneMmeHThl. [Iupamuna. Buael
MIAPAMHU/I.

IIpaBunbHas nupamuaa.
ITpusma. IIpsamas n
HAKJIOHHASI IPU3MBI.
[IpaBriibHas pu3Ma.

Pabotath ¢ yueOHUKOM:

3a/1aBaTh BOMPOCHI, JAEJIATh
3aMeyYaHusl,

KOMMEHTapuHu.

AHaIN3UPOBATh PELICHUE 3aa4H.
Pucosars BbITyKIIBIE
MHOTOI'PaHHHKH C 33JaHHBIMH
CBOWCTBaMU; BOCCTAHABIINBATh
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[IpssmMoi mapannenenumen,
IIPSIMOYTOJIBHBIN NTapaJlJIeNICIUIIE,
Ky0. Bblnykiible MHOTOIpaHHUKH.
Teopema Diiniepa. [IpaBuiibHbIE 1
MOJIyIIPaBUJIbHBIE MHOTOTPAHHUKHU

o0 BU

BBIITYKJIOTO MHOTOTpaHHUKA 110

JIBYM €T0 TIPOCKITHSIM.

Jloka3pIBaTh CBOMCTBA

BBIITYKJIOTO MHOTOTPAHHHUKA.
PucoBath BBHITTYKJIbIE MHOTOTPAHHUKH
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C Pa3HOM PUIIEPOBOU
XapaKTepUCTUKOM; UCCIIEI0OBATh
BO3MOKHOCTH MOJyYCHUS pe3yibTaTa
IIPY BapbUPOBAHUU JAHHBIX.
Jloka3bIBaTh CBOMCTBA MPABUIIbHBIX
MHOTOrpaHHuKkoB. [manupoBath
MOCTPOEHUE TTPABUIHHBIX
MHOT'OTPAHHUKOB Ha MOBEPXHOCTAX
JPYTUX TPABUIIbHBIX
MHOTOTPaHHUKOB

BexTopsl B IpoCTpaHCTBE

N —

[TonsTue BekTOpa HA
IJIOCKOCTH U B POCTPAHCTBE.
CyMMa 1 pa3HOCTb BEKTOPOB,
MpaBUJIO Mapajviesenunesa,
YMHOKEHHE BEKTOpa Ha YHUCIIO,
pa3iioKEHHE BEKTOpa

1o 0a3ucy TpEX BEKTOPOB, HE
JIeXKAIUX B OJTHOU TJIOCKOCTH.
CkansipHoe pou3BEJICHHE,
BBIYHCIICHUE YTJIa MEXKIY
BEKTOPaMU B MPOCTPAHCTBE.
[Ipocreitmme 3agaun ¢ BEKTOpAMHU

AKTyanu3upoBath (PakThl U
METO/bI INTAHUMETPUH,
pEJICBAHTHBIE TEME, ITIPOBOAUTH
aHaJIOTHH.

OnepupoBaTh MOHITUAMMU:
BEKTOP Ha IUIOCKOCTH U B
MIPOCTPAHCTBE;

KOMILJIAHAPHBIE BEKTOPBI.
[TpuBoaUTH IPUMEPHI PUZUUECKUX
BEKTOPHBIX BEJIMYMH.

OcBauBarhb npaBuia
BBIIIOJIHEHUS JICUCTBUU
CJIOKCHUS M BBIYMTAHUS
BEKTOPOB, YMHOKEHHUSI BEKTOPa
Ha YHCJIO.

Jloka3pIBaTh MpU3HAK
KOMIUJIAHAPHOCTH TPEX BEKTOPOB.
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Jloka3pIBaTh TEOPEMY O
Pa3JIoKEHUHM JIF0OOT0 BEKTOpA IO
TpEM JaHHBIM HEKOMIUTAHAPHBIM
BEKTOpam
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[ToBTOpEHME,
000011IEHNE U
cucTeMaTHh3anus 3HaHUU

O6o0maroree TOBTOPEHUE
IIOHATUM U METOJO0B Kypca
reOMETPUU

10 kmacca, cucTemMaTH3aIus
3HaHuM. Mcropus pazButus
CTEPEOMETPUM KaK HAYKU U €€ POJIb
B Pa3BUTUU COBPEMEHHBIX
WHXKEHEPHBIX U

KOMIIBIOTEPHBIX TEXHOJIOTUI

Pemate crepeomerpruueckue
3a/1a4ud Ha J10Ka3aTelIbCTBO
MaTeMaTUYECKUX OTHOIICHUH,
HAXO0XJECHUE T€OMETPUUECKUX
BEJIMYUH (JUINH, YTJI0B, IJIOMIAJICH,
00BEMOB).

Ncnonb3oBath Mpu pelieHuu
CTEPEOMETPUYECKHX 3a7a4
MJIaHUMEeTpuueckue (pakTol u
MeTobl. [IpoBOIUTE TOTHYECKU
KOPPEKTHBIE I0KA3aTEIbHbIE
paccyxIaeHus

MIPU PEIICHUU CTEPEOMETPUUECCKUX
U TJTAHUMETPUUYECKUX 3aj1ay.
CpaBHUBATH U aHATU3UPOBATH
peanbHbIE CUTYallU U BBISIBISTh
BO3MOXHOCTb €€ MOJICIIMPOBAHUS
HA SI3bIKE TEOMETPUHU.
MonenupoBaTh peaibHY1O
CUTYAIIMIO Ha SI3bIKE TEOMETPUU U
MCCIIE0BATh MOCTPOEHHBIE MOJEIH,
B TOM YHCJIE U C UCIIOJIb30BAHUEM
anmnaparta anreopsl. Mcrnons3oBaTh
KOMITBIOTEPHBIE TPOTPAMMBI IPU
pelIeHnHy 3a1a4.

[lony4ats npencraBieHue o
TEOMETPHUH KAaK O pa3BUBAIOIICHUCS
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HAayKe, UCCIICNYIOUIEH OKPY KO
MUD,
CBSI3AHHOM C peaJIbHBIMU O0OBEKTaMH,
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MIOMOTaOIIEN PELIUTh
peabHbIE KU3HEHHbIE
CUTYAIIMH O POJIU
CTEPEOMETPUU B PA3BUTHH
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHH.
CpaBHUBATH U aHATU3UPOBATH
YTBEPKIACHUS C LIEJIbIO
BBISIBIICHUS JIOTUYECKHU
KOPPEKTHBIX U

HEKOPPEKTHBIX PacCy XJICHUM.
HccnenoBath NOCTPOEHHBIE
moenu. Mcnonb3oBath 1udpoBbie

pecypcbl
OBHIEE KOJIMYECTBO 1
YACOB I10 0
[TPOI'PAMME 2
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11 KIIACC
Ha3Banue Konuuect OCHOBHBIE BUIBI
paznena (TeMbl) BO OcHoBHOE conepkanie JIeSITEIILHOCTH
Kypca 4acoB yYaluxcs
AHanuTHYECKasi TEOMETPUS 1 IToBTOpEHUE: KOOPJIMHATHI AKTyanm3upoBath (GpakThl U
5 BEKTOpa Ha IUIOCKOCTH U B METO/IbI INIAHUMETPHH,

IIPOCTPAHCTBE, pEJIEBaHTHBIE TEME, IIPOBOJIUTH
CKaJISIpHOE IPOU3BEICHUE AHAJIOTUH.
BEKTOPOB, BBIUMCIICHUE  yIJIa CBoauTh NEUCTBUSA c
MEXK1y BEKTOpaMH B IPOCTPAHCTRE. BEKTOpAMU K aHAJIOTMYHBIM
YpaBHeHHE NpPSIMOH, NMPOXOIAIIEH NENUCTBUAM c 150,
yepes ABE TOUKH. KOOp/IMHATaAMH.

YpaBHEHUE MIIIOCKOCTH,

HOpMaJlb, YPaBHEHHE IIIIOCKOCTH

B OTpE3Kax.

BektopHoe npousBeneHue.
JIuHeHbIE HEPABEHCTBA, INHEMHOE
MPOrPAMMHPOBAHUE.
AHQJIUTHYECKHUE METOIBI pacyéTa
yIjia MEXy NPSAMbIMU U
IJIOCKOCTSIMU B MHOTOIPaHHHKAX.
dopmyna

pacCTOsIHUS OT TOYKH JI0
IJIOCKOCTH B KOOPJIMHATAX.
Haxoxnenue  paccrossHuii — OT
TOYKHA JI0 TIJIOCKOCTH B KyOe U
MPaBUJIbHOW MUPAMUJIE

BcnomuuTe onpenenenue
CKaJIAPHOTO YMHOKEHUS U €T0
CBOMCTBA.

Braucasats ¢ HOMOIIBIO
CKQJISIPHOTO YMHOKEHHUSI JJIMHBI
BEKTOPOB, YIJIbl MEKIY HUMH,
yCTaHABJIMBaTh
MEPIEHINKYJISIPHOCTh BEKTOPOB.
BriBOguTh ypaBHEHHE TIJIOCKOCTH
U (OpMYITy PacCTOSIHUSI OT TOYKU
JIO TIIIOCKOCTH.

Pemats 3agaum, coueras
KOOPAMHATHBIN U BEKTOPHBIN
MeToibl. [IpoBOINTE JTOTHYECKH
KOPPEKTHBIE I0KA3aTEIIbHBIC
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paccyXIaeHus

IIPU PELLIEHUU TEOMETPUIECKUX
3a/1a4 Ha IPUMEHEHUE BEKTOPHO-
KOOPAMHATHOIO METO/IA.
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AHanu3upoBaTh U MOJIETUPOBATH
Ha SI3bIKE T€OMETPHUH pEAIbHbIE
CUTYallMH, CBSI3aHHbIE BEKTOpaMu
1 KOOpJAMHATaMU.

Hccnenosars nocTpoeHHbIE
MO/IEJIM, B TOM YHCJIE U C
UCII0JIb30BAaHUEM allapara
anreOphl.

Hcnonp3oBath

KOMITBIOTEPHBIE TPOrPAMMBI.
3HAKOMHTBCS C UCTOPUEN
pa3BUTHS MAaTEMaTUKH

[ToBTOpEHueE,
000011IeHE U
cucTeMaTHu3allus 3HaHUuH1

CeuyeHns1 MHOTOTPaHHUKOB:
CTaHIAPTHBIE MHOTOTPAHHUKH,
METOJ CJIEIOB, CTAHAAPTHBIE
IIJIOCKOCTH, IEPECEUEHUS IPSMBIX U
rtockocren. [lapannenbHbie
IPSAMBIE U IIJIOCKOCTH:
[apajljIeIbHbIE CEYCHUs, paCUET
OTHOLIEHUM, YTIIBI MEXKIY
CKPEIINBAIOIMMUCS ITPSIMBIMH.
[leprien UKy ISIpHBIE IPSAMBIE U
IJIOCKOCTH: CTaHAAPTHBIE MAPbI
NEPIEHAUKYJIAPHBIX TUIOCKOCTEN
U NIPSAMBIX, CAMMETPUU
MHOT'OTPAaHHHUKOB, TEOPEMA O
TPEX

Ctpouts ceueHusl.

Pemate crepeomerpuyeckue
3a/1a4M HA 10Ka3aTeJIbCTBO
MAaTeMaTUYECKUX OTHOLIEHUH,
HAXO0KJICHUE TEOMETPUUECKUX
BEJIMYUH (JUIMH, YTJIOB, IUIOUIA/IEH,
00BEMOB).

Hcnonb30BaTh Npu pelIeHUN
CTEPEOMETPUYECKHX 3a7a4
TUTAaHUMETpHUUecKHue (PakThl U
Metoasl. [IpoBoauTs tornueckn
KOPPEKTHBIE OKAa3aTEIbHbIE
paccyXaeHus

IIPU PELIECHUN
CTEPEOMETPUYECKHX 3a4a4.
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| nmepmeHMKyIApax, BEIUMCICHHS JUIHH |  CpaBHMBATh M AHATM3HPOBATH
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B MHOTOTPaHHHKAX.
[ToBTOpEHME: TUIOIIAIN
MHOT'OYTOJIbHUKOB,

dbopMyIIbl 1J1s1 TUTOIIAIEH,
cooOpaxxeHusl o 100usl.

[Inomann CCUCHUU
MHOT'OTPAaHHUKOB: TJIOIA N
MOBEPXHOCTEHN, pa3pe3aHus  Ha
4acTH, COOOpaKeHusl mo100us

peanbHbIE CUTyalluu U
BBISBIISITH BO3MOXKHOCTD €€
MOJICJIMPOBAHUS Ha S3BIKE
re€OMETPHH.

MoaennpoBaTh peabHYIO
CUTYAaIMIO Ha SI3bIKE TEOMETPUH U
UCCJIEIOBATh MOCTPOEHHBIE MOJIENH,
B TOM YHCJIE U C UCIIOIb30BAHUEM
annapara anreopsl. Mcrnonas30BaTh
KOMITBIOTEPHBIE MPOTPAMMBI TIPU
pelIeHny 3a1ad

O0bEéM MHOTOTpaHHUKA

O06bEM Tena. O6bEM
IPSIMOYTOJILHOTO
napajenenunena. 3agauu

00 ynBoeHn# Ky0a, 0
KBaJIpaType Ky0a; 0 TPUCEKIINH
yria.

CrepeomeTpruueckue

3a/1ayu, CBSA3aHHbBIE C

00BEMOM

IPSIMOYTOJIBHOTO NapajuIeIenune1a.

[Ipukiiaguele 3a1auu,
CBSI3aHHBIC C BEIYHUCIICHUEM
00BEMa

MPSIMOYTOJILHOTO
napaienenunena. OobEm
MPSIMOW IPU3MBL.

CBoOomHO OTepUpPOBATh
MOHATHSMHU: O0BEM Tella, O0BEM
PSIMOYTOJIBHOTO
napaJiIe/IeIuIe 1a.
DopmMyIUpOBaTH OCHOBHBIE

CBOMCTBa 00BEMOB.

Jloka3bIBaTh TeOpeMy 00 00bEME
MPSMOYTOJILHOTO
napajuiesienunena, CaeJACTBUS U3
HEE.

Pa3pezath

MHOTOTPaHHUKH,
NePeKIaAbIBaTh YaCTH.

Pemate cTepeoMerpuyeckue
3a/1a4yu, CBS3aHHBIC C
BBIYUCIIEHHEM 00BEMA
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CrepeoMeTpruyeCcKUe 3a/1a4H, MPSMOYTOJIBHOTO

CBSI3aHHBIC C BEIYHCIICHUEM napajuiesierure/a, Mpu3Mabl.
00BEMOB TIPSMOM TTPU3MBI. CpaBHUBATH M aHAITM3UPOBATH
[IpukitanHple 3a0a9M, CBI3aHHBIE C YTBEPKJICHHUSI C IIEITBIO
00BEMOM BBISIBIICHUS

PSMOUN TPU3MBI.
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Brruucnenne 006EM0OB TeI JIOTUYECKUA KOPPEKTHBIX U

C TIOMOIIIBIO OIPEEIEHHOTO HEKOPPEKTHBIX

uHTerpana. Oobém paccyXJICHUN.

HAKJIOHHOM MPU3MBI, AHanu3upoBaTh U

MUPaMUJIbIL. MOJICTPOBATh HA A3BIKE

dopmyna 06bEMa T€OMETPUU PEaTbHbBIE

nupamuabl. OTHOIIEHNE CUTYaIluH, CBSI3aHHBIC C

00BEMOB TTUpaMUJ] C OOIIUM 00BEMOM

YTIIOM. MPSIMOYTOJIEHOTO

CrepeoMeTpruyeCcKUe 3a/1a4H, napaienenumneaa, pu3Mebl,

CBSI3aHHBIC C 00BEMaMU MUPAMHUJIBIL.

HAKJIOHHOM MPU3MBI, TUPaAMHUBI. HccnenoBath OCTPOECHHBIE

[IpuknagHbie 3a1a4u 1O TEME MOJICJTH, B TOM YHUCJIC H C

«OOBEMBI TeN», CBI3AHHBIE C WCITOJIb30BAaHUEM arlapara

00BEMOM HAKJIOHHOW MTPU3MBI, anreopsl.

MUPaMUJIbIL. BbIBOIUTE OCHOBHYIO

[Ipumenenue 06bEMOB. UHTETPATBHYIO (HOPMYITY IS

Brruucnenne paccrosHus 10 BBIYHCIICHUS 00BbEMOB TEII.

MI0CKOCTH Jloka3piBaTh  TeopeMy 00
00bEéME HAKJIOHHOW MPU3MBbI
HA TpUMEpe TPEyroJbHON
IPU3MBI U
JUTSI TIPOU3BOJIBLHOM MPU3MBI.
Jloka3bIBaTh TeOpeMy: 00 00BEME
nupamMupl, GOpPMyITUPOBATH
CJIE/ICTBHS U3 HEe: 00BEM yCEUEHHOU
nupamMuibl. BeiBoauTh hopMyny st
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BBIYHCIICHUS 00BEMOB yCEUEHHOM
IAPaMUIBI

Tena BpaieHus

\S]

[Hunmaapuyeckas
MOBEPXHOCTh,  OOpa3yroIIue
IITAHPAYECKOM
TTOBEPXHOCTH.

CB00601HO OTIEpUPOBAThH
MOHATUSIMU: LIWJIMHIpUYECKast
MOBEPXHOCTh, TUIUHAD. M3yuaTh
CIOCOOBI
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Humaap. [psmoit kpyrosou
mwHap. [hnomans
MOBEPXHOCTH ITUIUHIpA.
Konunueckast noBepXHOCTb,
o0pa3yrolme KOHUIeCKOi
noBepxHocTH. Konyc. Ceuenne
KOHYCa MIOCKOCTHIO0, MapajlieIbHOMI
MJIOCKOCTH OCHOBAHHSI.

VY ceu€HHbIN KOHYC.
N300pakeHne KOHyCOB U
YCEUYEHHBIX KOHYCOB.

[Tnomaas 60KOBOM MOBEPXHOCTH
Y [IOJIHOM IOBEPXHOCTU KOHYCA.
CrepeomMeTprUUeCcKUE 3a/1aun

Ha JTI0Ka3aTeNbCTBO u
BBIYHMCIICHUE, MIOCTPOCHUEM
CEUCHUN NWINHIpPA, KOHYyCA.
[Ipukitagaele 3a1a4u,

CBSI3aHHBIC C LIUJIUHIPOM.
Cdepa u map.

[lepeceuenue cdepsl u mapa

¢ wiockocThio. Kacanue mapa

U cepbl II0CKOCTHI0. By u
MN300paKEeHUE MIapa.

VYpasuenue chepsi. [Tnomans cheps
U €€ yacTeu.

Cummetpus chepsl 1 mapa.

MOJIYYEHUS
WIMHIPAYECKON

MTOBEPXHOCTH, LIWJIMHJpA.
N300pakath MUIUHID U €T0
CEYEHMSI TUIOCKOCTBIO.

CB00OIHO OTIEpUPOBAThH
MOHATUSAMU: KOHHYECKASI
IIOBEPXHOCTh, KOHYC, YCEUEHHBIN
koHyc. M3yudath criocoObl
ITOJTyYEHHs] KOHUYECKOU
MTOBEPXHOCTH, KOHYCA.
N300paxkaTh KOHYC U €ro Ce4eHus
IJIOCKOCTBIO, IPOXOISALIEN Yepes
0Cb, U MJIOCKOCTHIO,

MIEPIIEHINKYJIIPHON
K OCH.
BeiBoauTh bopMyiibl JUISL

BBIYUCIIEHUSI OOKOBOM M IIOJHOM
IIOBEPXHOCTENM  TEJI  BpaIlCHMUS.
Pemiate

CTEpPEOMETPUYECKHUE 3aaUH,
CBSI3aHHBIE C TEJIAMU BpAILCHUS,
HaXO0XKJICHHEM IITomaau OOKOBOH U
ITOJIHOW TTOBEPXHOCTH, TOCTPOCHUEM
CCUCHUI.

Hcnonb30BaTh NMpH pelieHUA 3aa4
IJIaHUMEeTpUYecKue (HaKThl U
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MeToabl. CpaBHUBATH U
AHAJIM3UPOBATh YTBEPKIACHUA C
LIEJIBIO BBISBIICHUS JIOTUYECKHU
KOPPEKTHBIX U

HEKOPPEKTHBIX PACCYKIACHUN.
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CrepeomeTpryeckue 3a1a4u AHanM3upoBaTh U

Ha JJOKa3aTeNbCTBO U MOJIETUPOBATh HA SI3BIKE

BBIYMCIICHUE, CBSI3aHHBIE CO TEOMETPUU pPEAIbHBIE

cdepoil 1 mapom, MOCTPOESHUEM CUTyalluH, CBSI3aHHBIE C

UX CEUCHUH KOHYCOM U LIWJIMHJIPOM.

MJIOCKOCTBIO. HccenenoBats NoCTpOECHHBIE

[Ipuknannsie 3agauu, MOJEJIH, B TOM YHCIIE U C

CBSI3aHHBIE CO Cepoit U UCIIOJIb30BAHUEM armapara

IapPOM. anreopbl

[loBTOpEHUE: OKPYKHOCTH AKTyanu3upoBath (haKThl U

HAa IIJIOCKOCTH, METO/bI INIAHUMETPUH,

BBIYUCIICHUS B peneBaHTHBIE TEME, TPOBOINUTH

OKPY>KHOCTH, AHAJIOTHH.

CTaHAapTHBIE TOI00MUS. CB00OHO OonIepUpOBaTh

Paznuunbie KoMOMHALMY TEN NOHATUSAMU: cepa u 1map, HEHTP,

BpalleHUs ¥ MHOI'OI'PaHHHKOB. paanycC, IMaMcTp C(bepbl Hu mapa.

3agaun no teme «Tena u HccnenoBars B3auMHOE

IIOBEPXHOCTHU BpPAILICHUS PAaCIIOJIOKCHHUC c@epm A IIJIOCKOCTH.
DopMyIMpOBaTh ONPEACIEHNE
KacaTeJbHOM TUIOCKOCTH K cepe.
JIoka3bIBaTh TEOPEMBI O CBOICTBE
Y IIPU3HAKE KacaTeJIbHON
IIJIOCKOCTH.
BoeiBoguTh hopmymy st
BBIUMCIICHUS IJI01AaaAU chephl yepes
paauyc chepsl. Pemats
CTEPEOMETPUUECKHE 3a1a4H,
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CBsI3aHHBIE CO c(hepoit U mapom,
HaXO0XKJICHHEM IuTomaau cepsl u eé
4acTeu, MOCTPOCHUEM CEYECHUH
cdepsl u mapa.
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AHanM3upoBaTh U
MOJICIIMPOBATh HA SI3BIKE
r€OMETPUM peabHbIC

CUTyalluH, CBSI3aHHbBIE C IIAPOM
u chepoil.

Pemate npoctele 3anaun, B
KOTOPBIX (PUTYPUPYIOT
KOMOMWHAIMU TEJ BPAIlIEHUS U
MHOTOTPaHHHUKOB.

Hcnonb30BaTh npu pelieHnn 3a1ad,
CBSI3aHHBIX CO cepoil U Imapom,
MJIAaHUMETPUUIECKHE (PaKThI U
MeToanl. Perath
CTEPEOMETPUYECKUE 3aauH,
CBSI3aHHBIE C TEJIAMU BPAILCHUS,
MIOCTPOCHUEM CEUECHUU TEJl
BpallleHUs], ¢ KOMOMHALUSAMHU Tel
BpalIEHUS U MHOTOIPAHHUKOB.
[IpoBoauTh NOTHYECKH
KOPPEKTHBIE JI0KA3aTEIbHBIE
paccyxaeHus

MIPU PEIICHUU TEOMETPUUECKHUX
3a71a4, CBSI3aHHBIX C
NEPIEHAUKYISIPHOCTHIO
IIOCKOCTEM.

AHanM3UpOBaTh U MOAEIUPOBATH HA
SI3bIKE TEOMETPUH PEAJIbHBIE
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CUTYalllH, CBSI3aHHBIE C
MHOTOTPAHHUKAMH.
HccnenoBarh MOCTpOECHHBIE
MOJIEJIH, B TOM YHCJIC U C
HCMOJIb30BAaHMEM arapara
anreopbl
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[Inomanu
MOBEPXHOCTH U
00BEMBI KPYTJIBIX T

O6béM muuHpa. Teopema
00 00BéMe mpsMOTO
uunuaapa. [nomann
OOKOBOU M TIOJIHOU
MOBEPXHOCTH IIWJIMH]IPA.
Brruncnenne o0EMOB TeI

C IOMOIIIBIO

onpeeI€HHOr0 MHTETpaa.
O6bém konyca. [1nomanu
OOKOBOU U TTOJIHOM
MTOBEPXHOCTHU KOHYCA.
CrepeoMeTprUUeCKHE 3a/1auu,
CBSI3aHHBIC C BHIYMCICHHEM
00BEMOB LIUITUHPA, KOHYCA.
[IpukagHbie 3a1a4u 110 TEME
«OO0BEMBI U TUTONIA/IM TIOBEPXHOCTEH
Teq.

O0bBEM mapa 1 mapoBOTo CEKTOPA.
Teopema 00 00bEMeE 11apa.
[Tnomans chepsi.
CrepeomeTpruyuecKue 3a/1a4u,
CBSI3aHHBIC C BHIYMCICHUEM
00BEMOB 11apa, MIapOBOTO
CErMEHTAa, MAapOBOTO CEKTOpA.
[IpuknagHble 3a0a4U 110 TEME
«OO0BEMEI TEI», CBI3aHHEIC

¢ 00BEMOM IITapa M MIOMIAAbI0

CBoOomHO OTIEpUPOBATH
MOHIATHSAMH: 00BEM Teja, TUIOMAIb
MIOBEPXHOCTH. dopmyIrpoBaTh

OCHOBHBIE CBOHCTBAa OOBEMOB.
Jloka3bIBaTh TEOPEMBI: 00

00béMe uIMHApa; 00 00bEME
KOHYca.

BreiBoguTh hopMymel 1115t
BBIYHUCIICHUSI 00bEMA YCEUEHHOTO
KOHYca.

HccnenoBark mOCTpOEHHBIE
MOJIEJIN, B TOM YHCIIE U C
UCII0JIb30BaHUEM armapara
anreOpsl.

3HaTh BO3MOXHOCTH pElIeHUs 3a/1a4
Ha MTOCTPOCHUE ITUPKYJIEM U
JIMHEUKOM, 0 KJIACCUUYSCKUX
HEpa3pelIUMbIX 3a/1auax.
CB000AHO ONIEpUPOBATH TOHATUSIMU:
IapOBOM CETMEHT, IIaPOBOMU CJIOM,
IapOBOW CEKTOP, OCHOBAHUE U
BBICOTA CErMEHTAa, OCHOBAHUE U
BBICOTA IIAPOBOTO CJIOA.
BoeiBoguTh hopMyIbl IS
Hax0XJIeHUs1 00HEMOB IIAPOBOTO
CErMEeHTa, AapOBOro CEKTOPA,
momaau cdepsl. Jloka3piBaTh
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chepbl. COOTHOIICHUSI MEXKTY
IJIOMIAJASIMU TTOBEPXHOCTEMN U
00BEMaMHU ITOJOOHBIX

TeopeMy 00 00bEMe mapa. Pemath
CTEpPEOMETPUYECKHUE 3a1aUH,
CBsI3aHHBIE C 00BEMOM IT1apa,
IIapOBOTO
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TEJl.

ITonoOHBIC TENa B
npoctpaHcTe. I3MeHeHune
00bEMa IpH o100 H.
CrepeoMeTprUUYCSCKUE 3a/1a4H,
CBSI3aHHBIE C BBEIYHCIIEHUEM
00BEMOB TeJI M IIOIIAIEN
IIOBEPXHOCTEN

CEerMeHTa, I1apoOBOI0
CEKTOpa, TIOIIAAbI0

cthepsl.

CpaBHUBATh ¥ aHAITU3UPOBATH
YTBEPKJEHUSI C IENbIO
BBISIBIICHUS JIOTHYECKHU
KOPPEKTHBIX U

HEKOPPEKTHBIX PACCYKICHUM.
AHaIA3UpOBaTh U
MOJICJIMPOBATH Ha SI3BIKE
reOMETPUH peasbHbIC
CUTyalliu, CBSI3aHHBIE C
00bEMOM

1apa, 1apoBOro CErMeHTa,
IAPOBOT0 CETMEHTA, IJIOMIAAbI0
cthepsl.

CB00601HO OTIEpPUPOBATH
MTOHSATHEM: TIOJI00HBIE TeIa B
IPOCTPAHCTBE.

Boraucnars 00bEMEBI TN ¢
TOMOIIBIO OMPEAEIEHHOTO
UHTEeTpaa.

Pemate crepeomerpuueckue
3a71a4M, CBSI3aHHBIE C
COOTHOIIECHUSIMU MEXKTY
IJIOIIA IIMU TTIOBEPXHOCTEHN U
00béMamMu TTOAOOHBIX TEII.
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[IpoBoauTh HOTrMUECKH
KOPPEKTHBIE JJOKa3aTeIbHbIE
paccyxaeHus

MIPU PEIICHUU TEOMETPUUECKUX
3aJ1a4, CBSI3aHHBIX C BLIYMCICHHUEM
00BEMOB TEJN C TIOMOIIILIO
OIIPENICIEHHOr0 UHTETpala,
HaXO0XKJICHUEM COOTHOIICHUS
MEXTY TUIOMIAISIMHU
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MMOBEPXHOCTEH U 00bEMaMu
OTI00HBIX TEJL.

AHaM3UpoOBaTh U

MOJICITUPOBATh Ha S3BIKE
T€OMETPUU PeaTbHbBIE

CUTyaIliH, CBSI3aHHBIE C 00BEMaMH
Y TTIOBEPXHOCTSIMHU Tell,

Ha JI0Ka3aTeIbCTBO U Ha
HaXO0XXJICHHE TEOMETPUUSCKUX

BEJINYUH
JIBrxeHus 5 JIBM>KEHHsI TPOCTPAHCTBA. [IpumensaTs IpaBuiIa
OtobOpakenus. [[BrwkeHus u BBITIOJIHEHUSA JIEUCTBUI
paBeHcTBO uryp. Ob1me CJI0KEHUS u BBIYNTAHUS
CBOWCTBA JABMKEHUN. Buibl BEKTOPOB, YMHOXEHUS BEKTOpa
JBH>KCHUU: Ha YMCJIO MPU PEIICHUU 3a/a4.
napajyieIbHbIA IEPEHOC, Haxonuts koOpauHaTBI BEKTOpA
LEHTpaJbHasi CAMMETpPHS, B JJAHHOM 0a3uce U CTPOUTh
3epKajbHas CUMMETPHS, [IOBOPOT BEKTOP IO €r0 KOOPAUHATAM.
BOKPYT IPSIMOM. Bcnomuuts onpenenenue
[IpeoOpazoBanus mogodus. [Ipsmast CKQJIIPHOTO YMHOKEHUSI U €r0
u chepa Ditnepa. CBOMCTBA.
I'eomerpuueckue 3amaun Bprancnsate ¢ noMonisro
Ha IPUMEHEHUE CKQJISIPHOTO YMHO>KEHUSI IJIMHBI
JBHKCHUS BEKTOPOB, YIJIbl MEXKY HUMH,
YCTaHaBJIMBATh

IIEPIICHIUKYJISIPHOCTh BEKTOPOB.
AHanu3npoBaTh U
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MOJCJINPOBATH HA A3BIKC
rcoOMCTpHHN PCaJIbHBIC
CUuTyaluu, CBA3aHHBIC C
(1)H3H‘-I€CKI/IMI/I BCKTOPHBIMHA
BCINYMHAMU.
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Hcnonb30BaTh npu pelieHnn
3a/1a4, CBSI3aHHBIX C BEKTOPAMU

B IPOCTPAHCTBE,
IaHUMETpUYecKre GakThl U
METO/IBI.

CB00OIHO OTIEpUPOBAThH
MIOHATHSIMU: 0TOOpaKCHHE
IIPOCTPAHCTBA Ha ce0s1, TBIKCHUE
MIPOCTPAHCTBA; IICHTpAJIbHAS,
oceBas U 3epKaJibHasi CHMMETPHH,
MapaJUIEeIIbHBIN IEPEHOC;
PaBEHCTBO U mogo0ue Guryp.
Jloka3bIBaTh YTBEPKIACHUS O TOM,
YTO LICHTpAJIbHAs, OCEBas U
3epKajbHas CUMMETPUH,
napasuiesIbHbINA MEPEHOC SIBISIOTCS
JBIKCHUSIMU. BBITOJIHTH
npeoOpa3oBaHus MO 100HS.
OnepupoBaTh NOHATUAMU: MpsSIMast
u cdepa Diinepa.

Pemats reomerpruueckue

3a/1a4d C UCTOJIb30BAHUEM
JIBUOKCHUN.

Hcnonb30BaTh NpU peLIEHUN
3a/1a4 JBHXKEHUS TTPOCTPAHCTBA U
HX CBOMCTBA

[ToBTOpEHME, | O6o0maroiee TOBTOPEHUE TOHATHI Pematp CTEPEOMETPUUYECKHUE
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00001IeHE U 7 1 METOJIOB Kypca reOMETpUH 3a1aun Ha JI0Ka3aTeIbCTBO
cUcTeMaTH3alus 3HAHUU 10—-11 xmaccoB, cucTemMaTHu3aIus MaTEMATUUYECKUX OTHOIIICHUH,
HaXOXKJICHUE
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3HAHUM.

HcTopus pa3BUTHS CTEPEOMETPUM
KaK HAyKH U €€ POJIb B Pa3BUTHU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOT UM

reOMETPUUECKUX BEJIUYNH
(1vH, yTIIOB, IUTOIIAICH,
00BEMOB).

Hcnons3oBaTe npu

pelieHuu

CTEPEOMETPUYECKUX 3a/1a4
IJIaHUMETpUuYecKue (HaKThbl

Y METOJIBI.

[IpoBOAUTE TOTUYECKH
KOPPEKTHBIE JJOKa3aTeIbHbIE
paccyxaeHus

P PEIICHUU
CTEPEOMETPUYECKUX U
IJIAHUMETPUUECKUX 3a]1ad.
CpaBHMBATh ¥ aHAJIU3UPOBATH
peaJibHbIE CUTYaALIU U

BBISIBJISATH BO3MOXKHOCTH €€
MOJICITUPOBAHUS Ha SI3bIKE
reOMETPUH.

MogenupoBath peaibHYIO
CUTYAIMIO Ha SI3bIKE TEOMETPUU U
UCCJIEJIOBATh MMOCTPOCHHBIE
MO/IENIA, B TOM YHUCJIE U C
WCIIOJIB30BaHUEM ammapara
anreOphl.

Hcnonb30BaTh KOMIIBIOTEPHBIE
MIpOrpaMMBbl IPH PEIICHUH 3a7a4.




®denepanpHas pabouas nporpamma | Maremaruka. 10—11 xmaccewr (yriayOn€HHBIN

[TonmyyaTe npencraBieHue o
TEOMETPUH KAK O Pa3BUBAIOLLECUCS
HayKe, UCCIIEAYIOLIEH OKPYKAOIIUN
Mup,

CBSI3aHHOM C pealIbHbIMU
00BEKTaMHU, IOMOTAIOIIEH PEIIUTh
peanpHbIe
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YKU3HEHHBIC CUTYAIUH O
pOJIA CTEPEOMETPUH B
Pa3BUTUH COBPEMEHHBIX
WHXCHEPHBIX U
KOMITBIOTEPHBIX
TEeXHOJIOTHH

OBLIEE KOJIMYECTBO
YACOB I10
[TPOIT PAMME

[—

o O
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OEJIEPAJIBHAS PABOYAS ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

HOACHUTEJIBHAA 3AIIMCKA

VYyeOnniii Kypc «BeposiTHOCTh U CTATUCTHKa» YIIIYOJEHHOIO YPOBHS SIBIISIETCS
MPOJIOJDKEHUEM M Pa3BUTHEM OJHOMMEHHOIO YYeOHOro Kypca yriyOJE€HHOTO YpPOBHS
Ha YpOBHE cpeaHero ooOmero oOpa3oBaHus. Y4eOHBII Kypc NpeaHa3HAuYeH
it popmMupoBaHus y oOydaroUIMXCsl CTATUCTUYECKON KYJbTYphl U OHMMAaHUS POJIH
TEOPHUH BEPOATHOCTEH KaK MATEMaTHYECKOTO MHCTPYMEHTA JUISl M3YUYEHUS CIIy4alHBIX
COOBITUH, BEIMYUH U mporieccoB. [lpu n3ydennu kypca odoramiarorcs rnpeacTaBiIeHUs
oOy4Jaromuxcs 0 METOAaX MCCIIEIOBaHUsI U3MEHUYMBOIO MUPA, Pa3BUBAETCS IOHUMAaHUE
3HAYMMOCTU U OOIIHOCTM MAaTeMAaTHYECKHUX METOJIOB IMO3HAHMSI KaK HEOThEeMJIEMOMN
YaCTH COBPEMEHHOI'O €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUSL.

Coneprkanue yuyeOHOTrO Kypca HalpaBjieHO Ha 3aKpeIyieHHe 3HAHUMU, MOTYYeHHbBIX
Ipy U3y4YEHUH Kypca Ha ypOBHE OCHOBHOTO 0OOIIEero oOpa3oBaHMs, U Ha pPa3BUTHE
MPEACTABICHUN O CIIyYalHbIX BEJIMYMHAX W B3aUMOCBS3SIX MEXKAY HHMMHU Ha Ba)KHBIX
pUMEpPAX, CIOKETHl KOTOPBIX IMOYEPIHYTHl M3 OKpyKaromero mupa. B pesynbrare
y oOydyaromuxcs JOJDKHO  c(OpMHUpOBAThCS  MpENCTaBiIeHUWE O  Haubosee
YHOOTPEOUTENbHBIX M OOIINX MAaTEMATUYECKUX MOJIENSAX, UCIIOJIb3YyEeMbIX JJIsi OMHCAHUS
aHTPONIOMETPUUYECKUX M JEeMOrpapUuecKux BEJIIMYMH, MOTPEIIHOCTEW B pa3iIMyHbIE
polla M3MEPEHMSIX, IJIUTENbHOCTU O€30TKa3HOM pabOThl TEXHUYECKHX YCTPOWCTB,
XapaKTEePUCTUK MACCOBBIX SIBJICHHUI U MPOLIECCOB B OOLIECTBE. YUEOHBIN KYpC SBIIAETCA
0a3oi JUIsI OCBOGHHMSI BEPOSTHOCTHO-CTaTUCTHUUECKUX METOJIOB, HEOOXOAMMBIX
CHELUANINCTAM HE TOJIBKO HWHYKEHEPHBIX CHEUUAIbHOCTEW, HO TAKXKE COLMUAIbHBIX U
MICUXOJIOTUYECKUX, MOCKOIBKY COBPEMEHHBbIE OOLIECTBEHHbIE HAYKHW B 3HAUUTEIHHOU
Mepe HUCTOIb3YIOT anmnapar aHaian3a 0oJabmuX AaHHbIX. L{eHTpanbHyo yacTh yueOHOro
Kypca 3aHUMaeT OOCYXKICHHE 3aKOHa OOJbIIMX YHCeNT — (PyHAAaMEHTaJIbHOrO 3aKOHa
IPUPOBL, UMEIOIIETO MAaTEMATHUECKYIO (hOpPMAIIA3ALHIO.

B coorBercTBHUM C yKa3aHHBIMM LEISIMH B CTPYKType YydeOHOTro Kypca
«BepoATHOCTP W CTaTUCTHKa» Ha YINIyOJIEHHOM YpPOBHE BBIJCIIEHBI OCHOBHBIE
coaepkaTenbHble JTUHUU: «CiydaiiHble COOBITUSI U BEpOSTHOCTH» M «CiydaiiHble
BEJIMYMHBI U 3aKOH OOJIBIINX YUCEID.

[ToMuMO OCHOBHBIX JIMHHUI B YY4EOHBIH KypC BKIIOUYEHBI JIEMEHTHI Teopuu rpadoB
U TEOPUU MHOXKECTB, HEOOXOMMBIE JIJISl MOJHOLIEHHOIO OCBOEHUS MaTepuasa JaHHOTO
y4eOHOI0 Kypca U CMEXHBIX MAaTEMAaTUYECKUX YUEOHBIX KyPCOB.

Conepxxanue nuHuU «CilydailHble COOBITUS U BEPOSITHOCTH» CIYXKHT OCHOBOIA
s QOPMHUPOBAHUS TPEICTAaBICHUM O paclpelieiecHHd BEPOSTHOCTEH MEXIy
3HAYEHUSAMH CIIyYalHBIX BeIWYMH. BakHyl0 4acTb B 3TOM cojaepkaTelbHOW JMHUU
3aHMMAaeT M3y4YeHHEe TEeOMETPUYECKOTO0 U OWHOMHUAIBHOTO pachpeleieHuil u
3HAKOMCTBO C MX HENPEpPBIBHBIMM aHAJOraMH — IOKA3aTE€bHBIM H HOPMAJIbHBIM
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pacrpeieIeHUsIMU.
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Tembl, cCBsi3aHHBIE C  HENPEPBIBHBIMM  CIIy4allHBIMH  BEJIMYMHAMH U
pacIpeeeHusIMH, aKLIEHTUPYIOT BHUMAHUE OOYyYaroIUXCsl HA ONMCAHUU M U3Y4YECHUU
CIlydallHbIX SIBJIGHUII C IIOMOIIBIO HENpPEpbIBHBIX (yHKIMH. OCHOBHOE BHUMAaHHE
YAEIAETCS IOKA3aTEIbHOMY U HOPMAJIBHOMY PacIpeeIICHUSIM.

B yuebHOM Kypce npegycMaTpuBaceTCs 03HAKOMUTENIBHOE U3YUEHHUE CBA3H MEXKIY
CllydyallHBIMM BEJIMYMHAMM W OIMCAHUE OSTOW CBSI3U C IIOMOILBIO KO3(duuueHta
KOppEsIUM U €ro BBIOOPOYHOTO aHajora. OJTH 3JEMEHThl COJACpKAaHUSA PAa3BUBAIOT
TEMY
«JluarpaMMmBl paccerBaHUA», U3yUYEHHYIO Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMs,
Y BO MHOI'OM OIUPAIOTCS HA CBEJCHUS U3 KYPCOB alreOpbl U FEOMETPUH.

Emé onuH s1eMeHT coiepxaHusi, KOTOPbIM Mpeasaraercs Ha O3HAKOMMTEIbHOM
YPOBHE — IOCJIEOBATEIBHOCTh CIyYalHBIX HE3aBUCHUMBIX COOBITHH, HACTYHArOIIUX
B eIMHHLY BpeMeHU. O3HaKOMIIEHHE C PacCIpelesIEHUEM BEPOSTHOCTEH KOJINYECTBA
TaKUX COOBITHHM HOCUT Pa3BUBAIOILUI XapaKTep U SIBJISETCS aKTyalbHBIM JUId OyayIux
aOUTypHUEHTOB,  MOCTYMNAOIIMX  HAa  Y4YEOHbIE  CHELMAIBHOCTH,  CBA3aHHbIE
C OOILIECTBEHHBIMU HayKaMU, IICUXOJIOTHEN U YIIPABICHUEM.

Ha wusyuenue ydeGHOro kypca «BeposSTHOCTh M CTATUCTHKA» Ha YIiIyOJIE€HHOM
ypoBHe oTBoauTcst 68 yacoB: B 10 xitacce — 34 yaca (1 wac B Henemo), B 11 kmacce —
34 yaca (1 gac B HezeINIO).

COJAEP KXAHUE OBYYEHUA
10 KJIACC

['pad, cBssHbIM rpad, nmytu B rpade: uukibl U uenu. CteneHb (BaJICHTHOCTD)
BepinHbL. ['padsl Ha uiockocTu. JlepeBbsi.

CnyualiHble SKCIIEpUMEHTHI (OMBITHI) M Cily4yallHblEe COOBITHS. DJIEMEHTapHBIE
coObITUs  (McxoAbl). BeposTHOCTH ciydailHOrO coObITHUS. bBaM30cTh YacToThl U
BEpOSTHOCTU CcOObITHH. Ciy4yailHple ONBITHI C PABHOBO3MOXXHBIMU AJIEMEHTAPHBIMU
COOBITHUSMM.

Onepanuu Haja COOBITUSIMH: TIepeceyeHue, OO0bEAUMHEHUE, MPOTUBOIOJIOKHbBIC
coObITHs. Jnarpammel Ditnepa. @opMyiia CI0KEHHSI BEPOATHOCTEN.

VYcioBHasE BEPOSITHOCTb.  YMHOXEHHE BEpPOSATHOCTEH. JlepeBo  cCiayd4anlHOro
skcniepuMmenTa. Dopmyna mosHoW BeposiTHOcTH. @opmyna baiteca. HezaBucumbie
COOBITHUSI.

bunapHbIii ciyyailiHbelii OMBIT (MCHBITAHKME), yCleX M Heynada. HeszaBucumsbie
ucnbiTanud. Cepusi HE3aBUCUMBIX HMCHBITAHUM 10 MEepBOro ycmnexa. llepecranoBku u
dakTopuai. Yucno coyeranuid. Tpeyronpuuk [lackans. ®opmyna 6mnoma HeroToHa.

Cepust He3aBUCHUMBIX HuchbITaHuN bepuymnu. CiyuyaliHblii BBIOOp M3 KOHEYHOU
COBOKYITHOCTH.

Cnyudaiinas BEJIMYMHA. Pacnpenenenue BEPOSATHOCTEM. Juarpamma
pactipenenenus. Omnepanuu Haja CIOy4ailHBIMU BeluyuHaMmu. buHapHas ciydaitHas
BenuuuHa. [Ipumepsl pacripeienieHuit, B TOM YUCIIe TEOMETPUIECKOE U OMHOMHUAIILHOE.
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11 KIIACC

CoBMecTHOE pacupeneseHue JByX CilydalHbIX BenuuuH. HesaBucumble
CJIy4YalHbIC BEJIMYHHBI.

MaremaTudeckoe OXKuJaHuE CIydaiHON BenumuuHbl (pactpenenenus). [Ipumeps
MPUMEHEHUSI MaTEMaTUYECKOro OXXHUAAaHMs (CTpaxoBaHuUe, JIoTepes). Maremarnueckoe
OXHJaHUue OWHApPHOM CclydailHOM BeIWYMHBI. MaTremMaTH4YecKoe OXHUJAHUE CYMMBbI
CIIy4YalHBIX  BEIMYMH.  MaremMaTud4eckoe  OXMIAHUE  TIEeOMETPUYECKOro U
OMHOMMAIILHOTO pacHlpe/ieIeHUM.

Jlucnepcust U CTaHJAPTHOE OTKJIOHEHHUE CIy4YalHON BENWYUHBI (pacrpeneneHus).
Hucnepcust OWHapHOM  ciydailHOM  BeNWYMHBL. ~MaTeMaThyeckoe  OXKHJIaHue
IIPOU3BEACHUSA U JUCIIEPCUS CYMMbI HE3aBUCUMBIX CIy4alHBIX BeJW4YuH. Jlucniepcus u
CTaHJAPTHOE OTKJIOHEHHE OMHOMHMAIBHOIO pacnpeneneHus. Jlucnepcust U CTaHIapTHOE
OTKJIOHEHUE F'€OMETPUYECKOIO PaCIPEIEICHHUS.

HepaBenctBo YeOwiméBa. Teopema YebOniméBa. Teopema bepuymnu. 3akon
O0oapIIMX yncen. BeIOOpOUHbI MeToA uccienoBaHuidl. BeIOOpOYHbIE XapaKTEPUCTUKH.
OueHuBaHMe BEPOSITHOCTU COOBITHS MO BRIOOPOUYHBIM AaHHBIM. [IpoBepka nmpocTermmx
TUIIOTE3 € IOMOLIBIO U3YYEHHBIX PACIPEIEICHUMN.

HenpepsiBHbIe  ciaydaiiHble BenuduHbl. [Ipumepsl. @DOyHKUIHMS  TUIOTHOCTH
BEPOSATHOCTU pacmpenesicHus. PaBHOMepHOE paclpeesieHne U €ro CBOMCTBA. 3aJauu,
MPUBOJAIIME K  IIOKA3aTE€IbHOMY  PACHPENEICHUIO. 3aJayd, NOpUBOASIINE K
HOpPMaJIbHOMY pacrpeneneHuo. @yHKIHs IIOTHOCTH BEPOSATHOCTU IIOKA3aTENbHOTO
pacnpezeneHusi, (QYHKIMS IJIOTHOCTH BEPOATHOCTH HOPMAIBbHOIO pAaCIpeNeIeHHUS.
@yHKIMS TUIOTHOCTH U CBOMCTBA HOPMAJIBHOTO PACTIPEICIICHHUS.

[TocnenoBaTenbHOCTh OJAMHOYHBIX HE3aBUCUMBIX COOBITHM. 3ajauu, MPUBOISLINE
K pacnpenenenuto [lyaccona.

KoBapuauus nByx ciydailHbix BennduH. KospduuueHT nnHENHOW KOppemsiuu.
CoBMecTHbIE HAONIOACHUS JBYX BEIWYHUH. BpIOOpOUYHBI KO3(Q(PUUMEHT KOPpPESLHUH.
Paznuune Mexny JIMHEMHOM CBS3bIO M NMPUYMHHO-CIECICTBEHHOM CBA3bIO. JIMHEHHas
perpeccusi, METOJl HAMMEHBIINX KBAIPATOB.

INPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kiaacca oOyJaromuiicst HAy4uTCs:

CBOOOJHO ONEPUPOBATH MOHATUAMM: rpad, IUIOCKHI rpad, CBA3HBIA rpad, MmyTh
B rpade, 11eMnb, LUKJI, IePEBO, CTENEHb BEPIINHBI, IEPEBO CIYUYaTHOTO SIKCIIEPUMEHTA;

CBOOOJTHO OTEPUPOBATH MOHITHAMU: CIyYalHBIN IKCIIEPUMEHT (OTIBIT), CIIydaitHoe
COOBITHE, DJIEMEHTAPHOE CIy4ailHOe COObITHE (RJIIEMEHTAPHBIN HMCXOJ) CIy4aiHOTrO
OTBITA, HAXOJWUTHh BEPOSITHOCTH COOBITUH B ONBITAX C PABHOBO3MOXXHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMU,

HAaXOMUTh U (QOPMYJIHPOBATH COOBITHA: TIEpeceueHHe, OObEIMHEHUE JTaHHBIX
COOBITHI, COOBITHE, MTPOTUBOIOIOKHOE JAHHOMY, MCIOJIb30BaTh JAMAarpaMMbl Jujepa,
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KOOPAMHATHYIO TPSAMYIO JJsl pEIIeHUs 3ajad, MOJb30BaThCsl (HOPMYION CIIOKEHUs
BEPOSITHOCTEH JIJIs1 BEPOATHOCTEH IBYX U TPEX CIIyYalHBIX COOBITHIA;

ONEPHUPOBATH MMOHATHUSMU: YCJIOBHAs BEPOSITHOCTb, YMHOMXEHHE BEPOSITHOCTEM,
HE3aBUCUMBIE COOBITHSA, JEPEBO CIYYAHHOTO JKCIEPUMEHTA, HaXOAUTh BEPOSATHOCTH
COOBITHI ¢ TOMOLIBIO ITpaBUiIa YMHOXKEHHUS, JIEpEeBa CIy4YaiiHOTO OMbITa, UCIIOIb30BaTh
(bopmyny mosHON BeposTHOCTH, (popmyiy baileca mpu pemieHunu 3aaad, OnpenesnsTh
HE3aBUCUMOCTH COOBITHH 1O (hopMyJie U IO OPraHU3aIUH CIIYy4aitHOTO SKCIIEPUMEHTA;

IPUMEHATh U3yUYE€HHbIE KOMOMHATOPHBIE (POPMYJIBI JUISl IEPEUUCIICHUS JIEMEHTOB
MHOJKECTB, AJIEMEHTapHBIX COOBITHI CIIy4allHOTO OIbITa, PEHICHUs 3a/Jad MO TEOpUU
BEPOSITHOCTEN;

CBOOOJTHO OMEPUPOBATH MOHATUAMH: OMHAPHBIN CIIyYalHBIA ONBIT (MCIBITAHUE),
yCIIeX M HeyJaya, HE3aBHUCUMBIC MCIBITaHUSA, CEpUs HCHBITAHWM, HaXOIUTh
BEPOATHOCTH COOBITUH: B CEpUM UCHBITAHUI JO TMEpBOro Yycmexa, B CEpuu
UCIIBITAaHUI bepHyiu, B OmbITE, CBSI3aHHOM CO CIIy4ailHbIM BbIOOPOM M3 KOHEYHOM
COBOKYITHOCTH;

CBOOOJHO ONEPUPOBATh TMOHATUSMU: CJlydyailHas BeJIMYMHA, paclpesesieHue
BEpPOSITHOCTEW, JMarpaMma pachpeeseHus, OWHapHas cllydailHas BeJIWYHHA,
reoMeTpuYecKoe, OMHOMHUAIILHOE paclpeiesieHue.

K xoniry 11 kiacca o0y4aronuiics HayIuTCs:

OIEPUPOBATH NTOHATUAMU: COBMECTHOE PACIIPEACIICHUE ABYX CIy4YalHbIX BEJIMYHH,
UCIIOJIB30BaTh TAOJUIy COBMECTHOIO pAacCHpEAENICHHs IBYX CIy4YalHbIX BEJIWYUH
IUISL BBIJEJTEHUS PACIpPEETICHUs] KaXKJIOM BEJIMYHHBI, OIPENEICHUS HE3aBUCUMOCTHU
CIIyYalHBIX BEJIMYMH;

CBOOOJIHO OIEpPUPOBaTh IOHATHEM MATEMAaTHYECKOTO OXUIAHHS CIydalHOU
BEJIMYMHBI (pacnpesesieHus1), NPUMEHSATh CBOWCTBA MaTEMaTHYECKOTO  OXUAAHUS
IOpU pEIIEHUU 3a7ad, BBIUUCIATH MAaTEMaTHYECKOE OKHJaHHue OWHOMMAIBHOTO H
reOMETPUYECKOTO PaCIpEICICHU;

CBOOOJHO OIEPUPOBATH MOHATUSIMH: JUCHEPCHS, CTAHIAPTHOE OTKIOHEHUE
CIIy4YalHOW BEJIMYMHBI, NIPUMEHATh CBOMCTBA JUCIIEPCUU CIYyYalHOW BEJIMYHMHBI
(pactpenenenus) MpU peEUIeHMHM 3a/ad, BBIYUCIATH JUCHEPCHUI0 U CTAHAAPTHOE
OTKJIOHEHHE F€OMETPUUECKOTO U OMHOMHAIILHOTO paclpe/leIeHU;

BBIUHCIIATh BBIOOPOYHBIE XAPAKTEPUCTHKU IO JAHHOW BBIOOPKE M OLEHUBATH
XapaKTEepUCTUKU  TEHEpPaJIbHOW  COBOKYHNHOCTH  JAHHBIX 1O  BBIOOPOYHBIM
xapakrtepuctukaMm. OIeHMBAaTh BEPOSTHOCTU COOBITUM W MPOBEPATH MPOCTEHIINE
CTaTUCTUYECKUE TUIIOTESBI, MTONIb3YSACh U3YYEHHBIMU PACIIPEACICHUAMM.



TEMATUYECKOE INTAHUPOBAHUE
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10 kaace
HazBanue Komuuect OcHOBHBIE BUBI
paznena BO OchoBroe conepikanie TESATEIBHOCTH
(Tembl) 4acoB oOyJaronmxcs
DJNIeMEeHThI TeOpuH IpadoB 3 ['pad, cBsa3HbI Tpad, [IpencraBnsaTh OOBEKTHI U CBSI3U
MIPE/ICTABIICHUE 33/1a4U C TTIOMOIIIBIO MEXIy HIMHU C TIOMOIIBIO rpada,
rpada. HaXOJIUTh ITyTH MEXITY
Crenenb (BaJ€HTHOCTB) BepiInHaMu rpada.
BepmuHbL [1yTh B Tpade. lenn Breinensats B rpade nenu u
U IIUKJIBI. KB, CTPOUTH JIEPEBO 10
['padbl Ha TUTOCKOCTH. OTIMCAHWIO CITy4aiHOTO OIIBITA,
JlepeBo cirydaitHOro OMKCHIBATH CITy4YaiHbIE COOBITHUS
HKCIIEPUMEHTA B TEPMHUHAX JIepeBa.
Pemats 3agaun ¢
OMOIIbI0 rpadoB
CnyyaiiHbIE OIIBITHI, 3 CoayyaifHble SKCTIEPUMEHTHI (OTIBITHI) Boinensts u onuchiBaTh

CITy4aliHbIe COOBITHS
1 BEpOSTHOCTH
COOBITHH

U CllydaiiHbIe COOBITHSI.
DnemMeHTapHbIe COOBITUS (MCXOIbI).
BeposiTHOCTH CiTy4ailHOro cOOBITHSI.
BepositHocTH COOBITHIA B OIIBITAX

C PaBHOBO3MOKHBIMU
AIIEMEHTAPHBIMU COOBITUSIMU

CIIy4aliHbIe COOBITHS B
CJIIy4allHOM OIIBITE.
DopMyIUpOBaTH YCIOBUSA
MIPOBEJICHUS CIIy4YalHOTO OIbITA.
Haxonuts BeposaTHOCTH
COOBITUI B OMBITAX C
PaBHOBO3MOXHBIMU
3JIEMEHTAPHBIMU UCXOAaMU
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Onepaiuu
Hag
MHOKECTBaMHU 1
COOBITHSIMH.
CrnoxeHue u
YMHOXKEHHUE
BEPOSTHOCTEH.
YcnoBHas
BEPOSITHOCT.
He3aBucumele
CcOOBITHS

[lepeceuenue, o0beIUHEHNE
MHOYKECTB U COOBITHH,
MIPOTHUBOIIOJIOKHBIE COOBITHS.
dopmyna CI0KEHUA
BEPOSTHOCTEU Y CIIOBHAS
BEPOSITHOCTh. Y MHOKCHUE
BEPOSTHOCTEH.

dopmyna yCIOBHOU
BepoATHOCTU. DOpMyJIa MOJTHOU
BEPOSATHOCTH.

dopmyiia baieca.
HezaBucumbie coObITHS

Hcnonb3oBaTh 1uarpammsl
Diinepa u BepOaIbHOE OMKMCAHUE
COOBITUI TIPH BBITTOJHEHUU
onepanni

HaJ COOBITUSIMHU.

OueHnBaTh U3MEHEHUE
BEPOSITHOCTEN COOBITUI IO MEpE
HACTYIUIEHHS IPYTUX COOBITUI B
CJIy4aiiHOM OIIBITE.

Pemars 3a1aun, B TOM uncie

C UCIOJIb30BAHUEM JIEpEBA
CIIy4aifHOTO OIIBITa, (hOPMYIT
CIIOXKEHUS

U YMHO>KEHHUS BEPOSITHOCTEN

DneMeHTbl KOMOMHATOPUKH

KomMOunaTopHoe npaBuio
yMHOXeHus. [lepectaHoBKU 1
dakropuan. Yucno couetaHuit.
Tpeyronbnuk Ilackans.
®opmyna 6unoma HerotoHa

dopMynupoBaTh U

JOKa3bIBaTh KOMOWHATOPHbBIE
(bakThl.

Hcrnonb30BaTh IpaBUiIo YMHOKEHHS,
M3y4YEHHbIE KOMOMHATOPHbBIE
(GopMyIbI 1Sl IEPEYUCTCHUS
AJIEMEHTOB Pa3JIMYHBIX MHOXECTB, B
TOM YHCJIE HJIEMEHTaPHBIX COOBITHIM
B CIIy4aiiHOM OIIBITE.

[Tonw3oBaThes popmyrnoit

U TPEYTOJIbHUKOM

[Tackans

JUISL ONIPEAEIICHUS Yucia
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coueranuid. [Ipumenste hopmyiy
o6unoma Herorona s
peoOpa3oBaHus BbIpaKEHUI
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Cepuu 5 buHapHbIl CiTy4yallHBIN OIBIT PazbuBaTh cioxHbIC
MOCJIe10BATENbHBIX (ucnpiTaHuE), ycnex u AKCIEPUMEHTHI HA OT/IEJIbHbBIC
ucnblTaHui. Mcneitanus Heynava. HezaBucumbie WCIIbITAHUS.
bepuymm. WCIIBITAHUS. Pemiats 3ajaun Ha MOUCK
Cny4aitHblil BEIOOD Cepust HE3aBUCUMBIX BEPOSTHOCTEH COOBITHH B
13 KOHEYHOUN COBOKYITHOCTHU UCIIBITAHUM JI0 TIEPBOTO CEpHUU UCIBITAHUM J10 IEPBOTO
ycnexa. Cepust yCIieéxa U B CEpHUAX UCIBITAHUN
HE3aBUCHMBIX UCTBITAHUI bepnynim, a Takke B ONbITAX
bepuymu. Cny4aitHsiii BEIOOp U3 CO CIIyYallHbIM
KOHEUHOW COBOKYITHOCTH. BBIOOPOM M3 KOHEUHOU
[IpakTuueckas padota COBOKYITHOCTHU C UCMOJIb30BAHUEM
C UCIOJIb30BAHUEM KOMOMHATOPHBIX (PakToOB U HOpMyI,
AIIEKTPOHHBIX TaOJUIL B TOM YHCJIE B X0JI€ MPAKTUYECKOU
paboThI C MPUMEHEHHEM
CTaHAAPTHBIX (PYHKITUI
Cny4vaiiHbie | Crny4aiiHasi BeJTM4YHMHA. OcBauBaTh NOHATHS: CITydailHas
BEJINYMHBI U 4 Pacnipenenenue BeposSTHOCTEN. BEJIMYMHA, pacIpe/eIeHuE,
pacrnpeeneHus Juarpamma pacrpesieieHusl. TabauIa pacrpeaeieHus,

Oneparuu

HaJ[ CIy4YallHbIMU BEJITUYMHAMU.
[IpuMeps! pacpeneneHni.
bunapnas cioydaiiHas BeJIMYMHA.
['eomeTprueckoe pacrpeaeacHue.
bunoMuanbHOE pacnpenesieHue.
MaremaTnueckoe

0XKUJAHUE CIIyYaiiHON BEJIMYUHBI.
CoBMmecTHOE pacipe/ielIeHUE ABYX

JuarpaMMa pacripeneseHusl.
Haxoaute 3HaueHuss CyMMBI 1
MIPOU3BEACHUS CITy4alHbIX
BenuuuH. CTpouTh OMHApHbIE
pacrpeneneHus 10 ONMCaHHuI0
COOBITHI B CIIy4ailHbIX OIbITaX.
CrpouTth 1 pacrno3HaBaTh
reoMeTpUYecKoe 1 OMHOMUATILHOE
pacrpeneneHusl.
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CIIyYallHbIX BEJIMYMH. Pemniate 3agaun Ha
He3zaBrucumpie ciryyaiinbie BBIYMCJICHUEC

BeJImunHbBI. CBOMCTBA MaTEMaTUYECKOI0 OKHUJIaHUS.
MaTeMaTHUYECKOTO OXKHUIaHMS.
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MaremaTHueckoe OKUJaHNue
OMHApHOU CITy4ailHOW BEJIMYUHBI.
Marematnueckoe OKuaaHue
F€OMETPUYECKOTO U
OMHOMMAIILHOTO pacipeieICHUH.
Jucnepcus u ctaHIapTHOE
oTKJIOHeHue. Jlucnepcust OnHapHO
CIIy4ailHOW BEJIMYUHBI.

CBoiicTBa IUCIIEPCHH.
MaremaTHueckoe OKUIaHue
MPOU3BEIICHUS U IUCTIEPCHUS
CYMMbI HE3aBUCUMBIX CIIyYaHBIX
BeJIMUMH. Jlucniepcust
OMHOMHAIILHOTO pacipeieeHusl.
[IpakTuyeckas paborta

C UCIIOJIb30BAHUEM

AIEKTPOHHBIX TAOJIHII

CTpouTh COBMECTHBIE
pacnpenenenus. M3yuars cBoricTBa
MaTeMaTHYECKOIO OXKUIaHUS.
Pemats 3agaun ¢

MIOMOINIBI0 U3YYEHHBIX

CBOJCTB.

[To u3zydennniM popmyiiam
HaXOJIUTh MaTEMATHUYECKUE
OXKHMJIaHUS CITyYalHBIX BEJIMYMH,
UMEIOIIUX T€OMETPUUECKOE 1
OMHOMMAIIEHOE pacTIpeIeTICHUS
OcBauBaTh NOHTUS: TUCTIEPCHS],
CTaHJIAPTHOE OTKJIOHEHUE
CIIy4allHOW BEJIUYUHBI.
Haxonuts

JTUCIIEPCHUIO TIO

pacnpeeseHuIO.

N3y4dars CBOMCTBA TUCIIEPCUM.
[To uzyuennsM popmysiam
HaXOJIUTh AUCIIEPCUIO
OMHOMMAJILHOTO pacipeiesicHus, B
TOM YHCJI€ B XOJI€ MPAKTUYECKON
paboThI

OBLIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

W
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11 KIIACC
HazBanue Komanuect OcCHOBHEBIE BUIBI
OcHOBHOE coaepKaHue
paszena BO NEeATEIbHOCTU
(TembI) 4acoB 00yJarommnXxcs

3aKoH OONBIINX YUCEI 5 HepasenctBo YeOnIména. Pa3bupats nokazaTeabcTBa
Teopema YeObiuéBa. Teopema TeopeM. OcBanBaTh BHIOOPOUHBIN
bepuynu. METOJ] UCCIIEOBAHUI, B TOM
3aK0oH OONBIINX YHUCEIL. YUCJIE B XO/1€ MPAKTUYECKOU
Bri6opouHnblii MeTO T paboThI
HUCCIIeJOBAaHUM.
[IpakTuueckas pabora
C UCIOJIb30BAHUEM
AIIEKTPOHHBIX TAOJIHII

DneMeHTbI 6 ['enepanbHasi COBOKYITHOCTb U OcBauBath MOHSTUS: T€HEpaIbHas

MaTeMaTU4eCKOn city4aiiHasi BEIOOpKaA. COBOKYITHOCTb, BEIOOPKA,

CTaTUCTUKHU 3HaKOMCTBO BBIOOPOYHOE CPEIHEE U
C BEIOOPOYHBIMU BBIOOpOYHAs IUCTICPCHSL.
xapaktepuctukamu. O1ieHKa Boeiuucnsate BEIOOpOUHBIE
CPEIAHErO U IUCIIEPCUH XapaKTePUCTUKHU U HA UX
reHepaIbHON COBOKYITHOCTH OCHOBE OIICHUBATh
C IOMOIIIBIO BHIOOPOUYHBIX XapaKTEPUCTUKHU TE€HEPATbHOMN
XapaKTePUCTHK. COBOKYITHOCTH.
OuenunBanue OcBauBatTh MOHSTHS:
BEPOSITHOCTEH COOBITHH 11O CTAaTUCTUYECKAsl TUIIOTE3A.
BbIOOpKE. CTaTucTHYeCcKast OreHnBaTh BEPOSTHOCTH COOBITHIA
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runoresa. [IpoBepka npocrenmmx
TUIIOTE3 C IOMOIIBI CBOMCTB
W3YUYEHHBIX pacipeacicHUM.
[TpakTuueckas padora

C UCIIOJIb30BAHUEM

3JIEKTPOHHBIX TaOJIUI

U TIPOBEPATH MPOCTEHIINe
TUIIOTE3bl HA OCHOBE BHIOOPOYHBIX
JTAHHBIX,

B TOM YHUCJIE B X0OJI€
MPAKTUYECKON pabOThI
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HenpepsiBHBIE clTy4yaliHbIE
BEJINYMHBI
(pactipenenenus),
IIOKA3aTEJIbHOE U
HOPMAaJIbHOE
pacnpenenesus

[Ipumepsl HEMPEPBIBHBIX
CIIy4anHbIX BeJIMUYUH. OyHKIUA
IJIOTHOCTHU BEPOSTHOCTH.
PaBHOMEpHOE pacnpenenieHue.
[Ipumepsl 3a1a4, NPUBOISAIINX K
II0KAa3aTEIbHOMY

Y K HOpMaJIbHOMY
pacnpeaeneHusam. OyHKIUS
IJIOTHOCTH BEPOSITHOCTH

IMOKa3aTCJIIbHOI'O PACIIPCACIICHUA.

OyHKIUSA IUIOTHOCTU
BEPOATHOCTUA HOPMAJIbHOTO
pacupeneneHus

3HAKOMUTBCS TOHATUSAMU:
HENpEepbIBHAA CIIy4daiiHas
BEJINYMHA, HENPEPBIBHOE
pacnpeneneHue, GQyHKUus
IIJIOTHOCTHU BEPOSITHOCTH.
HaxoauTh BEpOSITHOCTH COOBITHIT
10 JIaHHOM (QYHKIIMH
IJIOTHOCTH.

3HAKOMUTBCS C MOHATUSIMU:
MTOKa3aTENbHOE
pacrpenenesue, HopMaabHOE
pacrpenesncHue.

BbI1ensaTe Mo onucanuo
CIIy4ailHbIE€ BEJIMYMHBI,
pacrpeencHHbIe

110 TIOKa3aTEeIIbHOMY

3aKOHY, 10 HOPMAJIbHOMY
3aKOHY.

Pa30bupate npumepsl 3a1a4,
IIPUBOAIIUX K ITI0KA3aTEIbHOMY
pacrpeeneHuro 1 K
HOPMaJIbHOMY PacHpEeIEIICHUIO

Pacnpenenenne Ilyaccona

IlocnenoBaTeIbHOCTD
OJIMHOYHBIX HE3aBUCHUMBIX
COOBITHH.

[Ipumep 3amaun,

BriaensaTe 1o onucaHuio
CJIy4ailHOTO OIbITA BEJIMYHHBI,
pacrnpeaesieHHbIE 0 3aKOHY
ITyaccona.
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MIPUBOJIALIEH K

pacnpenenenuto [Tyaccona.

[IpakTuueckas pabora
C UCTIOJIb30BaHUEM
AIIEKTPOHHBIX TAOIHI]

Pemiate 3agaun, B TOM 4MClIe B XOJI€
MPAKTUIECKON PabOTHI ¢
NPUMEHEHHUEM CTaHIapTHbBIX
(GyHKUMNA 37€KTPOHHBIX TaOIUIL
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CBs3b MEXKTY 6 KoBapuanus nByx cirydaiHbIX OcBauBaTh NOHATHUS: KOBapHALIUA,
CIly4ailHbIMU BenuuuH. Koadduument KO3 (PULIMEHT KOppESIIH,
BEJIMYMHAMU koppesiiini. COBMECTHBIC JUHEWHas 3aBUCUMOCTb.
HaOI0ICHUS IBYX BEJTUYHH. O1eHUBaTh XapaKTep CBSA3U MEXKIY
Bri6opounslii koaddurmeHT CIIy4YallHbIMH BEJIMYMHAMU, UCXOJIS
Koppensiuuu. Paznuune mexay U3 MPUPOJIbI TaHHBIX U
JMHEWHOH CBS3BIO M PUIUHHO- BBIUMCJICHHBIX XapaKTEPUCTHK.
CJIIEACTBEHHOHN CBA3LIO. JIMHeHas Hcnonb30BaTh 1uarpamMmmsl
perpeccust. [Ipaktuyeckas pabora pacceuBaHUs s
C UCIOJIb30BaHUEM M300pa’KEHUS] COBMECTHOTO
ANEKTPOHHBIX TAOJIHIL paccerBaHMsI TaHHBIX.
Haxoauts kospunrenTs
OCHU JHarpamMmbl, B TOM 4HCIIe
B X0/JIe
MPaKTUYECKON pabOTHI €
NPUMEHEHHUEM CTaHIapPTHBIX
byHKIUH
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O06001IeHNE U 1 [IpencraBnenune JaHHBIX C [ToBTOPSITH U3yYEHHOE U
CHUCTEMAaTH3ALU 1 MOMOIIIBIO TAOJUIL U TUarpamm, BBICTPaMBaTh CUCTEMY 3HAHUU
3HAHUU oInMcaTeIbHasl CTATUCTHKA, OIBITHI

C PaBHOBO3MOKHBIMU
3JIeMEHTapHBIMU COOBITUSIMH,
BBIYMCIICHUE BEPOSITHOCTEN
COOBITHI C MPUMEHEHHEM (POPMYIT
U TpaUuecKrX METO/I0B
(xkoopAMHATHAS TpsMasi, 1epeBO,
nuarpamma Jitiepa), ciaydaiHbie
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BEJIIWYHUHBI U
pacrpeaeneHus,
MaTeMaTH4YeCKOe
0XKHUJIAHUE CITyYaluHON
BEJIINMYMHBI

OBLIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

W
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