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Pabouass mporpamma mo ydeOHOMY mnpeamery «MatemaTtukay (yriyOnaEHHBIN
ypoBeHb) (mpeameTHas oOmacth «MaremMatuka W uHGOpMaATHKa»)  (maiee
COOTBETCTBEHHO — IIpOrpaMMa 10 MaTeMaTHKe, MaTeMaTHKa) BKIIOYACT MOSICHUTEIHHYIO
3aIliCKy, COAepKaHue OO0yuYeHUs, IUIaHUPYEMbIe pe3yJbTaTbl OCBOCHHUS IMPOTPAMMEBI
10 MaTeMaTHKe, TEeMaTUYECKOE IJIaHUPOBAHUE.

[TosicHutenpHas 3amucka OTpa)xkaeT oOIIHe IENU U 3aa4 U3yUYeHUsI MAaTeMaTHUKH,
XapaKTePUCTUKY TCHUXOJOTUYECKUX MPEANOCHUIOK K €€ HM3YYCHHIO OO0yYaroIuMUcH,
MECTO B CTPYKType Y4YeOHOTo IIIaHa, a TaKXke MOIXOAbl K OTOOpY COJepIKaHuS,
K ONpEICICHUIO TIUIAHUPYEMBIX pE3YJIbTaTOB HU K CTPYKTYpe TEMaTHYECKOTO
TUTAHUPOBAHMSL.

Copmepxanne OOy4YeHHsI pacKphIBacT COACpKATENbHBIC JUHUH, KOTOPHIC
npearaTes A 00g3aTeIbHOTO M3YUYEHHUS B KaXKJIOM KJlacce Ha YPOBHE CPEIHEro
oO1rero oOGpa3oBaHMsI.

[InanupyemMbie pe3ysbTaTbl OCBOCHMSI MPOTPaMMbl MO MaTeMaTHKE BKJIIOYAIOT
JUYHOCTHBIE, METANpeIMETHBIE PEe3yNbTaThl 3a BeCh NEpuoja OOydYeHHs Ha YpPOBHE
cpenHero o0uiero o0pa3oBaHus, a TaKXKe IMPEAMETHBIE JTOCTHKEHUS O00ydaroIerocs
3a KaXJIbIi TOJ] O0y4EHHS.

IMNOACHUTEJIBHAA 3AIITUCKA

[Iporpamma o mMaTeMaTuke yriryOJIEHHOTO YPOBHS /Ui OOyYArONIMXCSl Ha YPOBHE
cpea”ero oOiero ooOpazoBanus pazpadborana Ha ocHoBe DPI'OC COO c¢ yuétom
COBPEMEHHBIX MHUPOBBIX TpeOOBaHWUU, TPEABIABISIEMBIX K MaTeMaTHYECKOMY
o0pa3oBaHUI0, W TPAIUIUN pOCCUHCKOro oOpa3oBaHus. Peanmuzammsi mporpaMMbl
Mo  MareMmaTuke  OOeCleurBaeT  OBJIAJICHUE  KJIIOUEBBIMHU  KOMIIETEHIIUSIMH,
COCTABJISIIOIIIMMU  OCHOBY JIJII CaMOPa3BUTHA U  HEMPEPHIBHOTO 0Opa3oBaHUA,
[[ETTOCTHOCTh OOIIEKYJIHTYPHOTO, IMYHOCTHOTO M TI0O3HABATEILHOTO PA3BUTHUSI JIMUHOCTHU
oOy4Jarommxcs.

B nmporpamme 1o marematuke y4TeHbI WACH U MOJ0KeHus «KoHIenuu pa3BuTus
MaTreMatuyeckoro oOpaszoBanusi B Poccuiickoit ®enepauum». B cooTBeTcTBUU
C Ha3BaHUEM KOHIICTIIIMH MaTeMaTH4ecKoe 00pa3oBaHKe JOHKHO, B YACTHOCTH, PEIIaTh
3aady obOecrieueHus: HeOOXOJUMOro CTpaHe 4uclia O0ydYarolIuXcsi, MaTeMaTH4ecKas
MOATOTOBKA KOTOPBIX JIOCTaTOYHA ISl MPOAOJDKEHUs OOpa3oBaHUs IO Pa3IMYHBIM
HaIpaBJICHUSIM, BKJIFOYAs MPENOoIaBaHe MAaTEMAaTHKH, MAaTEMAaTHIECKUE UCCIICIOBAHUS,
paboty B cepe MHPOPMAITMOHHBIX TEXHOJIOTHH M JPYrux, a Takke oOecredeHus
JUTSL K&KJ0TO 00yYaroierocss BO3MOKHOCTH JOCTHKCHUSI MaTEeMaTUYECKON MOATOTOBKU
B COOTBETCTBUU C HEOOXOAMMBIM €My ypoBHeM. VIMEHHO Ha pelieHue 3THX 3ajad
HalleJIeHa MporpaMma o MaTeMaThKe yTiyoJIEHHOTO YPOBHSI.

B snoxy umdposoit Tpanchopmaiuu Bcex cdep UYEIOBEUECKOU ACSTEIHHOCTH
HEBO3MOXHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3  XOpolleu
MaTEeMaTUYECKON MOATOTOBKU. DTO OOYCJIOBJICHO TE€M, YTO B HAIIA JHU PACTET YMCIIO
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CHELMATbHOCTEH, CBA3AHHBIX C HEMOCPEACTBEHHBIM MPUMEHEHHEM MaTeMaTHKH:
u B chepe PKOHOMHKH, U B OM3HECEe, W B TEXHOJIOTMYECKMX O0JIaCTAX, W JaXKe
B TyMaHuUTapHbIX cdepax. Takum oOpazoM, Kpyr oOydarolmuxcs, IJs KOTOPBIX
MaTeMaTHKa CTAHOBUTCS 3HAUYMMBIM TMpeaAMeToM, (yHAaMEHTOM o00pa3oBaHus,
CYILIECTBEHHO paciiupsercs. B Hero BXoasT He TOJIbKO 0OydYaroniuecs, IIaHUPYIOLue
3aHMMAThCS TBOPYECKOW M MCCIIEOBATEIbCKON paboToli B 00JIaCTH MaTeMaTHKH,
uHbOpMaTUKU, PU3UKH, SKOHOMUKH U B IPYTUX 00JACTIX, HO U T€, KOMY MaTeMaTHKa
HY>KHA JUIsl UICTIOJIb30BaHUS B PO eccusix, HE CBSA3aHHBIX HETIOCPEJACTBEHHO C HEH.

[IpuknanHass 3HAYMMOCTH MAaTEMaTUKU OOYCIIOBJIEHA TE€M, 4UTO €€ MpPeIMETOM
ABJIAIOTCS (DyHIaMEHTaIbHbIE CTPYKTYphI HAILIETO MHpA: MPOCTPAHCTBEHHbIE (DOPMBI U
KOJIMYECTBEHHBbIE  OTHOWICHUS, (YHKIMOHAIbHBIE 3aBUCUMOCTH U  KaTerOpUuU
HEOMpeAeNEHHOCTH, OT MPOCTEHININX, YCBaWBA€MbIX B HEMOCPEICTBEHHOM OIIBITE,
JI0 IOCTATOYHO CJIOKHBIX, HEOOXOIUMBIX JIJISi PA3BUTHS HAYYHBIX U TEXHOJOTUYECKHUX
uzaeil. be3 KOHKpETHBIX MaTeMaTUYECKUX 3HAHUUM 3aTPyIHEHO MOHWMAaHUE MPUHIIUIIOB
YCTPOMCTBA W HMCIOJIL30BAHUSI COBPEMEHHOW TEXHHMKH, BOCIPUATHE W MHTEPIIPETAIUs
pa3HOOOpa3HOW  COUMANbHOM, HSKOHOMMYECKOH, IOJUTHUYECKOW  HH(OpMAIUH,
Mano3(ppekTrBHA MOBCEIHEBHAS NpaKTUYECKas JeATeIbHOCTb. Bo MHOrmx cdepax
npo¢heCCUOHANIBHOM JEATENIbHOCTU TPEOYIOTCS YMEHHS BBIIOJIHATH pACYEThI, COCTABIISATh
ITOPUTMBI, TPUMEHATH (POPMYJIBI, MPOBOAUTH TE€OMETPHUECKUE M3MEPEHHUS U
MOCTPOEHUS, YUTATh, 00pabaThIBaTh, HHTEPIIPETUPOBATH U MPEACTABIATH HHHOPMAIIIIO
B BUJIC TAOJIHII, JUArpaMM U rpaduKoB, TOHUMATh BEPOSATHOCTHBIN XapaKTep CIIy4alHbIX
COOBITUI.

OAHOBpPEMEHHO € pacliupeHHeM cep MPUMEHEHHUs] MaTeMaTUKU B COBPEMEHHOM
obmectBe Bc€ Oonee BaXXHBIM CTAaHOBUTCA MATEMATHUECKUW CTHIIb MBIIUICHHUS,
MPOSIBIISIONIUICS B OINpenenEHHBIX YMCTBEHHBIX HaBbIKax. B mporiecce u3ydeHus
MaTeMaTUKH B apceHajq MPUEMOB W METOJIOB MBIIUICHUS YEJIOBEKA €CTECTBEHHBIM
00pa3oM BKITIOYAIOTCS UHIAYKIUS W JEAYKIHs, 0000IIeHNe U KOHKPETH3AIHs, aHAIIU3 U
CUHTE3, Kiaccu(UKaIus u cucreMaruszaius, abcrparupoBanue u aHayiorusi. OObEKThI
MaTEeMaTHYECKUX YMO3AKIIOUYECHUH, TpaBWia WX KOHCTPYHPOBAHHUS PACKPHIBAIOT
MEXaHM3M  JIOTHUYECKMX  IOCTPOCHMI,  CIIOCOOCTBYIOT  BBIpaOOTKE  yMEHHUs
dbopmynupoBaTh, 0OOCHOBBIBATh W JOKA3bIBaTh CYXICHUS, TE€M CaMbIM (HOPMHUPYIOT
JOTHYECKHA CTWJIb  MBIIUICHHS. Bemymas poip  NPUHAMICKHT MaTeMaTUKe
B ()OpMHUPOBAHUN AITOPUTMUYECKOW KOMIOHEHTHI MBIIIJICHUS U BOCITUTAHUU YMEHUMN
JIEUCTBOBATh TIO0 3aJlaHHBIM  aJTOPUTMaM, COBEPIICHCTBOBATh HM3BECTHBIC W
KOHCTPYHpOBaTh HOBBIE. B mporiiecce permieHus 3aiad — OCHOBBI JUISI OpTraHU3alldd
y4eOHON JESITENPHOCTH Ha YpPOKax MaTeMaTUKU — pa3BUBAIOTCS TBOpUYECKas W
MPUKIIaTHAS CTOPOHBI MBITIICHUSI.

OOyueHune maTemMaTHKe JAET BO3MOXKHOCTh Pa3BUBAaTh y OOYYAIOIIUXCS TOYHYIO,
panoHaIbHyI0 U MH()OPMATHBHYIO peyb, YMEHHE OTOMpaTh Hanboyiee MOIXOMASIINE
S3BIKOBBIC, CUMBOJIMYECKUE, TPAPUUYECKUE CPEACTBA I BBIPAKEHHUS CYXKICHUU WU
HATJISHOTO UX MPEICTaBICHHUS.
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HeoOxoaumMbiM KOMIOHEHTOM OOIICH KyJbTyphl B COBPEMEHHOM TOJIKOBAHHUH
ABJIIETCS 0011I€€ 3HAKOMCTBO C METOJIaMU MTO3HAHUS JEHCTBUTEILHOCTH, MPEACTaBICHHUE
O MOpeIMETE M METOJE MATEMATHUKH, €ro OTIUYHUAX OT METOAOB ECTECTBEHHBIX H
TYMaHUTApHBIX HAyK, 00 OCOOEHHOCTSX TMPUMEHCHHS MAaTEMATUKH [JIsi PEIICHHS
HAy4YHbIX U NMPUKIATHBIX 33/1a4. Takum o0pazoM, MaTeMaTuyeckoe 00pa30BaHUE BHOCUT
CBOM BKJIaJ] B OpMUpPOBaHKE OOIIECH KYJIbTYphI YEIOBEKA.

N3yuenne MareMaTWKu CIOCOOCTBYET SCTETUYECKOMY BOCIUTAHHUIO YEJIOBEKA,
NOHUMAHUIO KpPAacOThl W U3SIIECTBA MATEMATHYECKUX PACCYKIECHUN, BOCHPHITHIO
TeOMETPUUECKUX (POPM, YCBOCHUIO I CUMMETPHUHU.

[TpuopurteTHbIMU LIETSIMU 00yUYeHUst MaTeMmaTuke B 10—11 kaccax Ha yriryOi€HHOM
YPOBHE IIPOJIOIHKAIOT OCTaBaThCA:

dbopMHpOBaHHE UEHTPAIbHBIX MAaTeMaTHUYECKUX TMOHATUN (YMCIIO0, BEIMYHUHA,
reoMeTpuyeckas (Qurypa, IepeMeHHas, BEpOSTHOCTb, (YHKIMS, NPOU3BOJHASA,
WHTErpai), 00eCrneynBaloIIUX MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMaTHYECKOTO
o0Opa3oBaHus 00YUYaIOIINUXCS;

noJBeJeHNe OOydarommxcsd Ha JOCTYIIHOM Uil HHUX YpPOBHE K OCO3HaHUIO
B3aMMOCBSI3M MAaTEMaTUKU U OKPY>KaIOIIero MUpa, TOHUMAHUIO MAaTEMATUKU KaK YacTH
oO11el KyJIbTYphI Y€JI0BEUECTBA;

pa3BUTHE MHTEIUIEKTYalIbHBIX W TBOPUYECKUX CIIOCOOHOCTEH O0O0yUarommuxcs,
MO3HABATEJIbHON AKTUBHOCTH, UCCIEI0BATEIbCKUX YMEHUM, KPUTUUHOCTH MBIILICHHUS,
MHTEpeca K U3yYEHUI0 MaTEMATHKU;

dbopmupoBaHue (PYHKIIMOHATBHON MaTEMaTUYECKOM TPAaMOTHOCTH: YMEHHS
pacro3HaBaTh MAaTE€MAaTHYECKUE aCMEKThl B PEajJbHbIX JKU3HEHHBIX CHUTYalMsIX
U TOpU U3YYCHUH JPYrUX YYEOHBIX TNPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (OopMyaupoBaTh HX Ha S3bIKE MAaTEMaTUKM U  CO3/aBaTh
MaTeMaTUYECKHE MOJENIM, IPUMEHSATh OCBOEHHBIM  MaTEMaTHMYECKWW  amnmapar
JUIS. pelieHus MPaKTUKO-OPUEHTUPOBAHHBIX 3aJ]ady, MHTEPIPETUPOBATh U OILICHUBATH
MOJTYYEHHBIE PE3YJIbTATHI.

OCHOBHBIMM JIMHUSIMU cojiepkaHusi mateMatuku B 10—11 kiaccax yriyOna€HHOTO
YpOBHS  SIBISIIOTCS: «Yucna W BBIUMCHEHHS», «AnreOpa» («AnreOpanyeckue
BBIpAXKEHUS», «YPaBHEHHUS U HEpPaBEHCTBa»), «Hauaia MaremMaTH4ecKOro aHalind3ay,
«T'eometpust»  («['eomerpuyeckue ¢urypsl © HUX CBoOicTBa», «l3mepenue
r€OMETPUYECKUX BEIMYMH»), «BeposTHOCT, U cratucThka». JlaHHbIe JMHUU
pPa3BUBAIOTCS MapaUICNIbHO, KaXKJasi B COOTBETCTBUM C COOCTBEHHOM JIOTUKOM, OJTHAKO
HE HE3aBHCHUMO OJIHA OT JIPYToii, a B TECHOM KOHTAaKTe U B3aumoaeictsuu. Kpome storo,
X OOBEIUHSET JIOTMYECKasl COCTABIIAIONIAs, TPAJULIHUOHHO MpPHUCYLIash MAaTeMAaTHKE U
MPOHU3BIBAIOIIAA BCE MAaTEMAaTHUYECKHE KYpChl M  COJIepXKATEIbHbIE JIMHUMU.
CdopmynupoBannoe Bo PI'OC COO TpeboBaHHE «yYMEHHE ONEPUPOBATH MOHATUIMHU:
ONpEJEICHNE, AKCHOMa, TEOpEMa, CIIEJCTBHUE, CBOMCTBO, MPHU3HAK, J10Ka3aTEJIbCTBO,
PaBHOCUJIbHbBIE dbopmynupoBkr,  yMeHue  (opmyiaupoBaTh ~ oOpaTHOe U
MPOTUBOIOJIO)KHOE  YTBEP)KIEHUE, TMPUBOJAUTH MPUMEPhl U  KOHTPIPHUMEPHI,
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UCIONIb30BaTh METOJ MaTeMaTH4YeCKOW HMHIYKIUHU, MPOBOIAUTH JOKa3aTEJbHbIE
pacCyKA€HMs IIpU pPEIICHWH 3a7ad, OLEHUBATh JIOTUYECKYIO0 IPAaBUIBHOCTh
pacCyKIEHMI» OTHOCHUTCS KO BCEM YUeOHBIM Kypcam, a (POPMUPOBAHUE JIOTMUECKHUX
YMEHUH pachnpenensieTcss Mo BCeM rojaM OOy4YeHUsl Ha YPOBHE CpPEIHEro OoOIIero
oOpa3oBaHUs.

B cootBerctBun ¢ ®I'OC COO martemaTuka sBISE€TCS 00513aTE€IbHBIM MIPEAMETOM
Ha JaHHOM YypoBHE oOpa3zoBaHusi. Hacrtosimelt mnporpamMMoil Mo MaTEeMaTHKE
pelycMaTpUBaeTCsl M3ydeHHe yueOHoro mnpeamera «MaremaTHKa» B paMKax TpEX
y4eOHBIX KypcOB: «AnreOpa W Hayansa MaTeMaTHYECKOTO aHanuzay, «['eomerpus,
«BeposiTHOCTh M cTaTHcTUKa». DOPMUPOBAHHME JOTMUECKUX YMEHUH OCYIIECTBIISIETCS
Ha TPOTSDKEHUU BceX JIeT OOydeHHs Ha YpOBHE CpenHero oomiero oOpa3zoBaHMUS,
a SJIEMEHTHl JIOTHMKU BKIIOYAIOTCS B COJIEpP)KaHHWE BCEX HA3BAHHBIX BBINIE YYEOHBIX
KypPCOB.

OOmiee KOMMYECTBO YacOB, HAMpPaBICHHBIX Ha  HM3yYE€HHE MAaTEMaTUKU
Ha yriyonaeHHoM ypoBHe — 544: B 10 knacce — 272 yaca (8 yacoB B Heziento), B 11 kiacce —

272 4qaca (8 4acoB B HEJICIIO).
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TIPOI'PAMMBbI
IO MATEMATHUKE HA YPOBHE CPEITHET'O OBLHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpakaIaHCKOro BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOW IMO3UIIMH OOYYaroMIerocs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HAa POCCHUUCKOTO OOIIECTBA, MPEJCTABICHUE O MaTeMaTHYECKHX
OCHOBaxX ()YHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYP, SBICHUM, TPOLICTYP TPAKIAHCKOTO
oOmiecTBa (BBIOOPHI, ONIPOCHI M APYIroe), YMEHHE B3aWMOJICHCTBOBATh C COITMAIbLHBIMU
WHCTUTYTaMH B COOTBETCTBHH C MX (YHKIMSIMU U HA3HAUYCHUEM;

2) IaTpUOTHYECKOT0 BOCIIMTAHUS

c(hOPMHUPOBAHHOCTh POCCUHUCKOM TpaXIaHCKOW HWACHTUYHOCTH,  YBa)KCHUS
K IPOLUIOMY M HACTOSIIEMY POCCUHMCKOM MaTEMAaTHUKH, LEHHOCTHOE OTHOIIECHUE
K JOCTHKCHUAM POCCHUMCKUX MATEMAaTUKOB U POCCHUMCKOM MaTEMaTUYECKOM IIKOJIBI,
UCIIOJB30BaHUE JTUX JIOCTMXKEHUM B Jpyrux Haykax, TEXHOJOTHSIX, cdepax
HSKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE JYXOBHBIX IEHHOCTEH pPOCCUHCKOrOo Haponaa, Cc(HOPMUPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHHWs, AITUYECKOTO IOBEACHMS, CBSI3aHHOIO C IPAKTUYECKUM
IPUMEHEHUEM JOCTHKEHUHW HAyKH MU JEATEIbHOCTBIO YYEHOI'O, OCO3HAHUE JIMYHOTO
BKJIaJla B TOCTPOEHUE YCTOMYUBOIO OYIyIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHUpPY, BKJIKOYAsg OCTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTE, OOBEKTOB, 3aJay, PEUIEHUH, PaCCYKIECHUW, BOCIPUUMYUBOCTH
K MaTEMAaTHUYECKUM aCIIEKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoro BoCnuTaHusA:

c(hOpMHUPOBAHHOCTh YMCHHUS INMPUMEHSATH MaTEeMaTUYeCKHWE 3HAHUS B HHTEpecax
3I0pOBOTO W 0Oe€30macHoro oOpasa >KW3HU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY
3I0POBBIO  (37I0pOBOE MHTaHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHH M OTHbIXA,
peryispHas puznueckas akTUBHOCTD), (PU3MUECKOE COBEPIICHCTBOBAHUE TIPH 3aHATHIX
CIIOPTUBHO-03/I0POBUTEIIBHOM JEATEIbHOCTHIO;

6) TPy10BOT0 BOCIIMTAHUS:

TOTOBHOCTh K TPYJAY, OCO3HAHHE IEHHOCTH TPYAOIIO0US, HHTEPEC K Pa3INIHBIM
chepam TmpodecCUOHAILHON JCSATEIbHOCTH, CBS3aHHBIM C MaTeMaTUKOM U e
NPWIOKEHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIA BBIOOp Oymymied mpodeccuu u
peanu30BbIBAaTh COOCTBEHHBIE JKM3HEHHBIE TIUIAHBI, TOTOBHOCTh M CIHOCOOHOCTH
K MaTeMaTHYeCKOMY OOpa30BaHHMIO U CaMOOOPa30BaHUIO HA MPOTSHKECHUU BCEH KU3HH,
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU MPAKTUUECKHUX 3a/7a4 MaTeMaTHUYeCKOU
HaIPaBJICHHOCTH;
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7) 3KOJI0TrNYeCcKOro BOCIIMTAHMA:

c(hOPMHUPOBAHHOCTH IKOJOTUYECKON KYJIbTYphl, TOHUMAHUE BIUSHUS COLIMATIBHO-
HKOHOMUYECKHUX MTPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLIMAIBHON CpeJibl, OCO3HAHUE
rI100aTbHOTO  XapakTepa JKOJOTHUECKUX NpoOJieM, OpHUEHTAlMs Ha MPUMEHEHHE
MaTeMaTHYECKUX 3HAHUW JUIsl pelieHusl 3afad B O0JacTH OKPY’KAIOLIEH Cpemsl,
IUTAHWPOBAHHUE TOCTYNKOB M OLEHKM MX BO3MOXKHBIX NMOCIEACTBUM ISl OKpY’KaroLIEH
Cpelbl;

8) HeHHOCTH HAYYHOI'O TO3HAHUSA:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU M OOIIECTBEHHON MPAKTUKH, TOHUMAHNE MAaTEeMaTUYECKONW HAyKH Kak
cdephl 4YeITOBEUECKON EeATeIbHOCTH, ITANOB €€ Pa3BUTHUS W 3HAYMMOCTH TSI PA3BUTHSI
[UBUJIM3AIIUM, OBJIAJCHUE S3BIKOM MATEMAaTUKM M MaTeMaTUYeCKOM KYJIbTYpOu
KaK CpEJICTBOM TIIO3HAHWUS MHpPA, TOTOBHOCTh OCYIIECTBIISITh MPOEKTHYIO H
HCCJICIOBATENbCKYIO ACATEIILHOCTh UHANBUAYAIHHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B pesynbrare mzyueHuss MaTeMaTUKH Ha YPOBHE CpPEHEro 0O0IIero oOpa3oBaHUs
y oOyuaroiierocsi OyayT cpopMHUpOBaHBI MMO3HABATEJIbHbIC YHUBEPCAIbHBIC YUCOHBIC
JENUCTBUSI, KOMMYHUKATHBHBIE YHUBEpPCAIbHbIC Yy4eOHbIC NEUCTBUS, PEryJISTUBHbBIC
yHUBEpCaAIbHBIC YICOHBIC TCHUCTBUS, COBMECTHAS JCATEIHLHOCTD.

Ilo3HaBaTeibHbIe YHUBEpPCAJbHbIE Y4eOHbIE AeilCTBHUSA
ba3oBble joruyeckue 1eMCTBUA:

BBUSIBISITh W XAapAaKTEPU30BaTh CYIIECTBEHHBIE TMPU3HAKKM MAaTEeMaTUYECKHUX
OOBEKTOB, TMOHSATUM, OTHOIICHUU MEXIYy MOHATUSIMHU, (HOPMYJIUPOBATH OMPECIICHUS
MOHSATUM, YCTAaHABIMBATH CYIIECTBEHHBIM MpHU3HAK KJIAacCU(PUKAIMKU, OCHOBAHUS
JUTs1 00001IeHNs U CPAaBHEHUSI, KPUTEPUU TTPOBOJIUMOTO aHAIM3a;

BOCIIPUHUMATh, (DOPMYIUPOBAThH U MPEOOPa30BhIBATh CYKACHUS: YTBEPAUTEIIbHBIC
U OTpULIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIME, YCIIOBHEIE;

BBISIBJISIT MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M U IPOTHUBOPEUUS
B (akTax, NaHHBIX, HAOIIOJACHUSX W YTBEPXKICHUSX, NpeasiaraTb KPUTEPUU st
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUMIL;

JieaTh BBIBOJIBI C MCIIOIb30BAHUEM 3aKOHOB JIOTUKH, JE€AYKTUBHBIX U MHYKTUBHBIX
YMO3AKJIFOUECHUH, YMO3AKJIIOUECHUH 10 aHAJIOTUH;

MPOBOAUTH CAaMOCTOSITEILHO JIOKA3aTEJIbCTBA MAaTEMAaTUYECKUX YTBEPKICHUI
(OpsiMble W OT MPOTUBHOTO), BHICTPAUMBATh apryMEHTAIMI0, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIBI;

BBIOWPATH COCO0 pelieHus yueOHOM 3ajaun (CpaBHUBATh HECKOJIBKO BapHAHTOB
peleHusi, BIOUpaTh HanboJiee MOAXOAIINNA C YIETOM CaAMOCTOSITEIHHO BbIJEIECHHBIX
KPUTEPUEB).
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ba3oBble uccienoBare/ibCckie JeHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK HUCCJIENOBATENbCKUI WHCTPYMEHT IO3HAHUS,
dbopMyIHpOBaTh BOMPOCHI, (PUKCHUPYIOIIKE MPOTUBOPEYHE, MPOOIEMy, YCTaHABINBATh
HCKOMOE U JJaHHOE€, (POPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHHE,

MIPOBOJIUTH CaMOCTOSITEIbHO CIUIAHUPOBAHHBIA OJKCIEPUMEHT, WCCIICIOBAHUE
[0 YCTAHOBJICHHUIO OCOOEHHOCTEM MaTEeMaTHYECKOTO OObEKTa, SIBJIECHHUA, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHHUSIMHU, TIPOIECCAMU;

CaMOCTOSATENbHO (OPMYJIMPOBATH OOOOIIEHUS ¥ BBIBOJBI IO pE3yJIbTaTaMm
MIPOBENEHHOTO HAOJIOJCHUS, UCCIICIOBAHMS, OIEHUBATh JOCTOBEPHOCTH IMOTYYEHHBIX
pe3yIbTaTOB, BBIBOJIOB U 0000IIIECHHI;

MPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TMpoIlecca, a TakKe BBIABUTATH
MPEATNOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ undpopmanumeii:

BBISIBJIATH Je(DULMTHI HH(OPMAIUH, TaHHBIX, HEOOXOAUMBIX ISl OTBETA Ha BOIIPOC
U JJIA peuieHus 3a/1auu;

BbIOMpaTh WMH(OPMALMIO W3 HCTOYHUKOB Ppa3IMYHBIX THUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBATh W HHTEPIPETUPOBATh MH(GOPMALMIO PA3IUYHBIX BUAOB U (hopm
IIPE/ICTABIICHHUS;

CTPYKTYypUpOBaTh HH(GOPMALIMIO, MPEICTaBIsATh €€ B pa3iuuHbIX (opmax,
WLTIOCTPUPOBATH TpaUuecKH;

OLICHHMBATh HAJA&KHOCTh MHPOPMALMU MO CAMOCTOSTEIBHO CHOPMYJIHNPOBAHHBIM
KPUTEPUSIM.

KoMMmyHUKaTHBHBIC YHUBEpPCAJbHbIE YUeOHbIe JeiiCTBUSA:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYXKJIEHUS B COOTBETCTBHUHM C YCIOBUSIMHU
U LEISIMU OOILIEHHUS, ICHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
NMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO X0y PELICHUS 3a/1a4yd, KOMMEHTUPOBATh
MOJIyYeHHBIN PE3YNIbTAT;

B XoAe OOCYyXIeHMs 3aJaBaTb BOIPOCHl IO CYILIECTBY OOCYXIA€MOW TEMBI,
npo0JieMbl, pelaeMoi 3a/auu, BbICKA3bIBaTh MJIEW, HALIEJICHHbIE HA MOMCK pELICHMUS,
CONOCTAaBIISATh CBOM CYXKIEHUS C CYXICHUSAMU JPYI'MX YYaCTHHKOB JIMajora,
OoOHapy’KHUBaTh pa3JInuue U CXOJACTBO MO3ULIUNA, B KOPPEKTHOU hopme dhopMyarpoBaTh
pa3HOIIIaCHsl, CBOU BO3PAKEHNUS;

MPEACTABIIATh PE3YyJbTAaThl PEIICHUs 3a7aud, SKCIEPUMEHTa, HCCIEIOBaHUS,
IPOEKTa, CaMOCTOSITEJIbHO BbIOMpaTh (opMaT BBICTYIUIEHUS C YYETOM 3ajay
Npe3eHTALNUA U OCOOCHHOCTEHN ayIUTOPHH.

PeryasiTuBHbIe YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUS
Camoopranusanus:

COCTaBJISITh IJIAH, aJITOPUTM PEIICHUS 3a]1a49H, BRIOMPATH CIIOCO0 PEIIeHUs C yIETOM
UMEIOIIUXCS PEeCYypCOoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBaTh W
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN C yU€TOM HOBOM MH(POPMAIIUH.
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CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM TMO3HABATEIBHON pPEPIECKCUM KaK OCO3HAHUSI COBEPIIACMBIX
JNEUCTBUA M MBICIHUTENIBHBIX IMPOILIECCOB, HMX pPE3yJIbTaTOB, BIAJIETh CIOCOOaAMU
CaMONPOBEPKH, CaMOKOHTPOJIA Mpolecca M pe3yJibTaTa PEIICHUs MaTeMaTUYeCKON
3a]1aui;

NPEeNBUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTH IPU pEUICHUU 3aJayH,
BHOCUTh KOPPEKTHBBI B JCSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HaNJIEHHBIX OIIHUOOK, BBISIBIIEHHBIX TPYHOCTEH;

OLICHHBATh COOTBETCTBUE pE3yJibTaTa IIEJIM M YCIOBHSIM, OOBSCHSATH MPUUUHBI
JOCTUXKEHUS WA HEAOCTUKEHUS PE3yIbTAaTOB JEATEIbHOCTH, HAXOUTh OLIUOKY, 1aBaTh
OLICHKY MTPUOOPETEHHOMY OTIBITY.

CoBMecTHasi 1eATEJIbHOCTD:

MTOHUMATh U UCIIOIb30BaTh NPEUMYILECTBA KOMAaHHON U UHANBUIY AJIbHON pabOThI
OpU peUleHUH Y4YeOHbIX 3a7ady, NPUHUMATh IeJIb COBMECTHOW JI€ATEIbHOCTH,
IUIAaHUPOBATh OPraHM3alMi0 COBMECTHOM paloThl, pacnpelensTh BUIb padoT,
JIOTOBAapUBaThCsa, OOCYXKIaTh NPOLECC W pe3ysbTaT padoThl, 00001aTh MHEHUS
HECKOJIBKHX JIFOJEH;

y4acTBOBaTh B TpyHHoBBIX (opmax paboTsl (0OcyxkaeHus, OOMEH MHEHH,
«MO3TOBBIE ITYPMbI» U UHBIE), BHIITOIHATH CBOIO YaCTh pa0OTHI M KOOPIMHUPOBATH CBOU
NEHCTBUS C PYTMMHU YiIEHAMHU KOMaH/Ibl, OIEHUBATh KAUE€CTBO CBOETO BKJIa/a B OOLIMIA
IPOIYKT IO KPUTEPUSIM, C(HOPMYJIMPOBAHHBIM YUYaCTHUKAMHU B3aUMOICHCTBHUS.

IIpeaMeTrHble pe3yabTaTbl OCBOCHHUS (enepanbHO paboueid  IPOrpaMmbl

M0 MaTeMaTUKe MPEACTAaBJICHBI MO ToAaM OOY4YeHHUs B paMKaxX OTAEIbHBIX y4eOHBIX
KYpPCOB B COOTBETCTBYIOILIUX pa3jieiax HaCTOSIIECH MporpaMMBl.
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A»

INOACHUTEJIBHASA 3AIINCKA

VY4ebnblll Kypc «Anredpa U Hauajga MaTEMaTUYECKOTO aHAIM3a» SIBJSIETCS OJTHUM
U3 HamOoJjee 3HAUYMMBIX B IMPOTPAMME CpEIHEro OOIIero oO0pa3oBaHMs, MOCKOJIBKY,
C OJHOM CTOPOHBI, OH O0ECIeUnBAeT MHCTPYMEHTANbHYIO 0a3y Juisl M3y4eHHUs BCeX
€CTECTBEHHO-HAYYHBIX KYypCOB, a C JpPYrod CTOpPOHBI, (OPMHUPYET JIOTHUECKOE U
abCTpakTHOE MBbIIUIEHHE OOy4YaloIIMXCsl Ha YpPOBHE, HEOOXOAMMOM ISl OCBOCHUS
uH(OpPMATUKH, OOIECTBO3HAHUS, MCTOPHH, CJIOBECHOCTHU U JPYTUX JIHUCUHUILIUH.
B pamkax gaHHOTO y4eOHOro Kypca OOydYaroluecs OBJIAJEBAIOT YHUBEPCAIbHBIM
A3BIKOM  COBPEMEHHOM HAyKd, KOTOpas (QOpMYyJIHpPYET CBOM  JIOCTHIKECHHS
B MaTeMaTU4YeCKOil opme.

VY4eOHblll Kypc ajireOpbl M Hauaja MaTeMaTUYECKOro aHaIN3a 3aKIaJgblBA€T OCHOBY
JUISL  YCTICIIHOTO OBJAJCHUS 3aKkoHaMU (GU3UKHA, XUMUHU, OHOJOTHUU, TOHUMAHUS
OCHOBHBIX TEHIEHIUN pa3BUTHS SKOHOMUKH W OOIIECTBEHHOW >KU3HHU, IO3BOJISET
OPUEHTUPOBATbCS B COBPEMEHHBIX IM(QPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HCIIONb30BaTh WX JJs JajbHeliiero oOpa3oBaHUsT U B IOBCEAHEBHOM
*u3HM. B TOo ke  Bpems  OBlaJeHue  aOCTPAaKTHBIMHM U JIOTUYECKHU
CTPOTMMHU KOHCTPYKUHUSMHU anredpbl U MaTEMaTHUECKOI0 aHallM3a pa3BUBAECT yMEHME
HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTHMHHOCTH, J10Ka3bIBaTh YTBEPXKICHUS
C TMOMOIIBIO HHAYKIMU M pacCyXkAaTh AEAYKTHUBHO, HCIOJb30BaTh O00OOIIEHHE U
KOHKpPETH3al1lo, a0CTparupoBaHue W  aHajoruto, (GopMHpyeT  KpeaTHBHOE
Y KPUTUYECKOE MBIIIJICHUE.

B xone n3yuenust yueOHoro kypca «Anredpa v Hayajla MaTeMAaTUYECKOTO aHaIN3ay
oOyuyarolecs Moay4yaroT HOBBIHM ONBIT PelIEHUs IPUKIIAJAHbBIX 33]1a4, CAMOCTOSTEILHOTO
MOCTPOEHUSI MAaTeMAaTHYEeCKUX MOJIeJIe pealbHbIX CUTyalluil, WHTEpIpeTauuu
NOJIyYEHHBIX PELIECHUM, 3HAKOMATCS ¢ IPUMEPAMHM MATEMAaTHYECKUX 3aKOHOMEPHOCTEN
B IIPUPO/IE, HAYKE U UCKYCCTBE, C BHIAAIOUIUMHUCA MATEMATUYECKUMU OTKPBITUSIMHU U UX
aBTOPAMH.

VY4eOHbIi Kypc 00J1a/1aeT 3HAaUUTEIbHBIM BOCIUTATEIbHBIM OTEHIIUAIOM, KOTOPBIN
peanu3zyeTrcss Kak uepe3 Yy4eOHbId MmaTepuan, CrocoOCTBYOUIUNA (HOPMUPOBAHUIO
HAYYHOT'0 MUPOBO33PEHUS, TaK U Uepe3 crienupuKy yueOHOH! 1eATeIbHOCTH, TpeOyIomen
NPOJOJDKATEIFHON KOHIEHTPALMK BHUMAHUS, CAMOCTOSITEIBHOCTH, AKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJyUYECHHbIN Pe3yJIbTar.

B ocHoBe Meroauku oOydeHus anreOpe M HayalaM MaTeMaTHYECKOTrO aHajin3a
JICKUT I€ATeIbHOCTHBIA MPUHIIUIT 00YUYEHUSI.

B cTtpykrype yueOHOro Kypca «Anredpa M Hayajia MaTeMaTHYECKOTO aHaIu3a»
BBIJICJIEHBI CJIEIYIOIIUE COAECPKATEIbHO-METOANYECKUE TUHUM: «HHCIIa ¥ BEIYACIIEHUS Y,
«Dynkuun u rpadukn», «YpaBHEHHs] W HEepaBeHCTBa», «Hadama maTreMaTHdeckoro
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aHanuza», «MHOXecTBa W Joruka». Bce OCHOBHBIE coAepkKaTelbHO-METOJANYECKUE
JMHUU U3y4YalOTCsl HAa MPOTSHKEHUU ABYX JIET OOy4YeHHs Ha YPOBHE CPEIHEro OOIIEero
o0Opa3oBaHUsl, €CTECTBEHHO JOIMOJHSS IPYT Apyra U MOCTENEeHHO HAChIAsCh HOBBIMU
TeMaMu U pasnenamu. J[aHHbBIN yd4eOHBIA KypcC SIBISICTCS MHTETPATUBHBIM, IMOCKOJIBKY
oOBeauHsIeT B cebe coJep:KaHue HECKOJIbKMX MAaTeMAaTUYECKUX JUCIUIUINH, TAKUX Kak
anreOpa, TPUTOHOMETPHS, MATEMaTHUECKUN aHAJIN3, TEOPUSI MHOXKECTB, MaTeMaTUYECKast
joruka u apyrue. [lo Mepe Toro kak oOyuaromiiecsi OBIaIeBalOT BCE Oosiee MIMPOKUM
MaTeMaTUYeCKUM  allapaToM, y HHUX  TIOCIEJOBaTeNbHO  (OpPMHUpPYETCS |
COBEPIICHCTBYETCS YMEHUE CTPOUTHh MATEeMAaTHUYECKYIO0 MOJENb PEalbHOM CUTyallHH,
NPUMEHATh 3HAHUS, TOJY4YEHHBbIE TPU M3YUYCHUHU Y4EeOHOTO Kypca, IS PEIICHHS
CaMOCTOSITENILHO  COPMYJUPOBAHHOM  MaTeMaTWYeCKOW  3ajadd, a  3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

ConepxxarenpHO-MeTOUYECKass JIMHUS «Yucna W BBIYMCICHHS 3aBepIIacT
dbopMUpOBaHNE HABHIKOB HCIIOIB30BAHUS JEUCTBUTEIBHBIX YHCEN, KOTOpPOE OBLIO
HA4YaTO Ha ypOBHE OCHOBHOro oOmiero oOpaszoBanus. Ha ypoBHe cpenHero oOiero
oOpa3oBaHusl 0co00e BHUMaHHE yiensercs (HOpMHPOBAHHIO HABBIKOB PAllMOHAIBHBIX
BBIUMCJICHHUH, BKIIOYAIONINX B ce0s MCIOJIh30BAHUE PA3TUYHBIX (OPM 3aMMCH UYHUCIA,
yMEHHUE JIeNlaTh TPUKUIKY, BBIMOJIHATH MNPUOTMKEHHBIC BBIYUCICHUS, OIICHUBATH
YHICIIOBBIE BBIPAKEHUS, paboTaTh C MaTeMAaTHYECKUMH KOHCTAaHTaMU. 3HAKOMBIE
OOy4JaronMMCsi MHOKECTBA HATYPaJlbHBIX, IIEJIBIX, PAIMOHAIBHBIX U JIEHCTBUTEIBHBIX
YHCces JOMOJIHIIOTCS MHOKECTBOM KOMILUIEKCHBIX 4nced. B KakaoM U3 3THX MHOXKECTB
paccMaTpUBaIOTCS CBOMCTBEHHBIE €My CHEIH(UUECKHe 3aJadd U OMEpaIiu: JIeJICHHE
HAIeJIo, ONEPUPOBAHHE OCTATKaMU HA MHOXECTBE II€JIbIX YHCEeJ, 0cOOble CBOMCTBA
palMoOHANBHBIX W HMPPANUOHAIBHBIX YHCEN, apu(MeTHYecKue Omepaluu, a TaKKe
U3BIICYCHUE KOPHS HATypajdbHOW CTETMEHH Ha MHOXECTBE KOMIUIEKCHBIX YHCET.
bnarogapss mocieoBaTeIbHOMY PACIIMPEHUIO Kpyra HCIONb3yeMbIX UHUCET U
3HaKOMCTBY C BO3MOXXHOCTSIMH WX TPUMEHEHHs IJi1 PEUICHHs] Pa3IUYHBIX 3a/1ad
dbopmupyeTcs TPEeNCTaBICHUE O EIUHCTBE MAaTeMAaTHKH KaK HayKH H €€ pojH
B TOCTPOCHUH MOJENEH pEealbHOTO MHpa, IIMPOKO HCIHOIB3YIOTCA 0000IIeHHE |
KOHKPETH3aIHS.

JIunus «YpaBHEHUS U HEPABEHCTBA» PEATU3yeTCsl Ha MPOTSKEHUU BCErO O0yUCHHUS
Ha ypOBHE CpeIHEro o01ero o0pa3oBaHus, MOCKOIBKY B KaXI0M paszzaene [Iporpammsl
IPEeIyCMOTPEHO pElIeHHEe COOTBETCTBYIOIIMX 3anad. B pesynpraTe oOydwarommecs
OBJIAJICBAIOT PA3JIMYHBIMA METOJAMHU PEIICHHUS pPAMOHAIBHBIX, HUPPAITMOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTAPUPMUIECKUX U TPUTOHOMETPUUECKUX YpaBHEHUH, HEPABEHCTB U
CUCTEM, a TaKKe 3ajay, cojaepKalux mnapameTpbl. [lolydeHHble yMEHHUS MIMPOKO
UCTIONB3YIOTCS TIPY MCCIEOBaHUN (DYHKIIUH ¢ TTIOMOIIBIO MPOW3BOIHOM, MPHU PEIICHUU
MPUKIAAHBIX 3a7a4 U 33/7a4 HAa HAXOXKICHUE HAMOOJIBINX W HAUMEHBINUX 3HAYCHUUN
bynkuuu. JlaHHas copepkaTenbHas JTUHUSA BKIIOYaeT B ceOs Takke (GOpMHUpOBaHUE
YMEHHHA BBIMOJHATH pacdy€Tel 1o Qopmyliam, TNpeodpa3oBaHUsl palOHATBHBIX,
UPPALMOHATBHBIX U TPUTOHOMETPUYECKUX BBIPAKECHUM, a TaKKE BBIPAKEHUH,
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COAEepKalMX cTeneHu u Jjorapudmbel. brnarogaps wusyudeHuio anreOpandeckoro
MaTepuanga MPOUCXOAUT JalbHEWIEe PAa3BUTHE AITOPUTMHUUYECKOIO U aOCTPAKTHOIO
MBILLUIEHUS1 00yYaromuxcs, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PACCYXKIECHUHN, paOOThI
C CUMBOJIBHBIMU (pOpMaMHU, MPEACTABICHUS 3aKOHOMEPHOCTEN U 3aBUCHMOCTEH B BUJIE
paBeHCTB U HepaBeHCTB. Aurebpa mnpemiaraeT 3()QPEKTUBHbIE HMHCTPYMEHTHI
JUISl PELLIEHUS MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a/1a4, HAIIIHO JEMOHCTPUPYET
CBOM BO3MOXHOCTH KakK A3bIKa HAYKH.

CopepxarenpHo-MeTonYecKass JMHUSA  «DyHKIMM U IpauKW»  TECHO
NEPEIUIETAECTCA C APYTMMH JIMHUAMH YY4E€OHOrO Kypca, MOCKOJbKY B KaKOM-TO CMBICIIE
3a0a€T  NOCJIECNOBATEIBHOCTh  M3y4YeHUs  Marepuana. M3yueHue  CTEIEHHOW,
MOKa3aTeIbHOM, JIOTAPU(PMUUIECKON U TPUTOHOMETPUUYECKUX (PYHKIUN, UX CBOHCTB H
rpauKoB, HCMNOJIb30BaHUE (YHKUMN [ peHieHus 3aJad U3 JApYyTrux y4eOHBIX
MPEAMETOB U PEAIbHOM JKM3HU TECHO CBSI3aHO KaK C MAaTEMAaTUYECKUM aHAJIU30M, TaK U
C pEIICHHEM YpaBHEHHMM M HepaBeHCTB. [Ipu 3TOoM Oosbllioe BHUMAaHHUE YIENsSETCS
(OpMUPOBAHHIO YMEHHUS BBIpaXaTh (OpMYJIaMU 3aBUCUMOCTU MEXKIY PpPa3InYHBIMU
BEJIMYMHAMU, WCCIEAOBATh IMOJyYeHHbIE (YHKLIHU, CTPOUTh UX rpapuku. Martepuain
3TOM COAEPIKATEIBHON JINHUN HALIEJICH HA PA3BUTHE YMEHUN U HAaBBIKOB, ITO3BOJIIOIINX
BbIpaXaTh 3aBUCUMOCTU MEXJy BEIUYMHAMU B Pa3IM4YHON (opMe: aHAIUTUYECKOH,
rpaguueckoil u cinoBecHor. Ero uzyuenue cnocoOCTBYET pa3BUTHIO AITOPUTMUYECKOTO
MBILUIEHUSI, CIIOCOOHOCTH K OOOOLIEHUI0O U  KOHKpPETH3allud, HCIOJIb30BaHUIO
aHaJIOTUM.

ConepxarenpHass JnuHUA «Havana MareMarnyeckoro aHaimsa» IO3BOJIAET
CYILIECTBEHHO pAaCIIUPHUTh KPYyr KaK MaTeMaTHMYeCKUX, TaK W MPUKIAIHBIX 3a]ad,
JOCTYIHBIX O0YUYaIOLUIUMCS, TaK KaK y HUX TMOSBISETCS BO3MOKHOCTbH CTPOUTH TpapuKu
CJIOKHBIX (DYHKLMH, ONPEAeNATh UX HAUOOJIbIINE U HAUMEHbIINE 3HAUE€HHU s, BBIYUCIIATD
wiomwaan GUryp u oObEMBI Tell, HAXOAUTh CKOPOCTH M YCKOpEeHUs mpolueccoB. [lanHas
CoJIep KaTelIbHAsI JIMHUSI OTKPBIBAET HOBBIE BOBMOYKHOCTH IIOCTPOEHHUSI MaTEMAaTHYECKUX
MoOJeNIed peanbHbIX CHUTYallMid, T[O03BOJIIET HAaXOJWUTh HAWIy4YIlee pEIICHHE
B NPUKJIAJAHBIX, B TOM 4YHUCJIE COLHUAIbHO-3KOHOMUYECKUX, 3aJadyax. 3HAKOMCTBO
C OCHOBaMHM MAaTE€MaTHYEeCKOr0 aHaju3a CIHOCOOCTBYET pa3BUTHIO aOCTPaKTHOIO,
(GOpMaNIbHO-JIOTUYECKOTO M KPEAaTUBHOIO MBIIUICHHS, (POPMUPOBAHUIO YMEHUU
pacno3HaBaTh MPOSBICHUSA 3aKOHOB MAaTEMAaTHUKW B HayKe, TEXHUKE W HCKYCCTBE.
OOyuaromuecs y3HalOT O BBIJAIOLIUXCSA PE3yJIbTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTHS
MaTE€MaTHUKH KaK HayKH, 1 00 UX aBTOpax.

CopepxatenpHO-MeTOINYECKas JTMHUA «MHOXECTBA U JIOTUKa» BKIIOYACT B ce0s
AJIIEMEHTBI TEOPUU MHOXKECTB M MaTEeMaTHUYECKOUW JIOTUKHU. TeopeTHKO-MHOKECTBEHHbIE
NIPEACTABICHNS] MPOHU3BIBAIOT BECh KypC IIKOJbHOM MAaTEMaTUKH M IPEJIararT
Haubosiee yHHUBEPCAIbHBIA S3bIK, OOBEAMHSAIOMIMN BCE pasleibl MaTeMaTHKH U €€
MPUJIOKEHU, OHU CBS3BIBAIOT Pa3HbIE MATEMATHUECKHUE TUCUUTUIMHBI U UX MPUIIOKEHUS
B eauHoe ueinoe. I[loaromy BakHO daTh BO3MOXKHOCTH OOydaromeMycsl MOHHUMAaTh
TEOPETUKO-MHOXECTBEHHBIN $I3bIK COBPEMEHHOM MaTeMaTUKU U MCIOJb30BaTh €ro
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JUTSL BRIPQXKEHUSI CBOMX MBICTEH. J[pyruM BakKHBIM MPU3HAKOM MATEMAaTHKH KaK HAyKH
ClelyeT TpHU3HATh CBOWCTBEHHYI0 €M CTPOrocTh OOOCHOBAaHUW U CIIEJOBAaHUE
ONpeeEHHBIM TpaBUjIaM TOCTPOCHUS J0Ka3aTeIbCTB. 3HAKOMCTBO C 3JI€MEHTaMHU
MaTEMaTUYeCKOW JIOTUKA  CIOCOOCTBYET Pa3BUTHIO  JIOTUYECKOTO  MBINLIICHUS
oOy4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCYX JACHHUS Ha OCHOBE JIOTMYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTHIECCKOTO MBIIIIICHUS.

B yue6HOM Kypce «Anrebpa v Hauajna MaTeMaTUueCKOro aHaJIn3ay MPUCYTCTBYIOT
OCHOBBl MAaTEMaTHYECKOTO0 MOJICTUPOBAHMs, KOTOPBhIE TPHU3BAHBI CIOCOOCTBOBATH
(GbOpMHPOBAHUIO HABBIKOB MOCTPOCHUS MOJENICH peajbHbIX CUTYalluid, UCCIEIOBaHUS
ITUX MOJCNIed C TOMOIIBI0 amnmapara aireOpbl W MaTeMaTHYECKOTO aHalln3a,
WHTEPIPETAUA TIOJYYCHHBIX PE3yJIbTAaTOB. Takue 3aJaHusl BIUICTCHBI B KaXIbIA
U3 Ppa3[eNioB MPOrpaMMbl, MOCKOJBKY BECh MaTephall Y4yeOHOro Kypca IIHPOKO
UCIIOJIB3YETCSl  JJII  PEIICHHWS TPUKIATHBIX 3amad. [lpm  permeHun  peambHBIX
MPaKTUYECKUX 3a7a4 OOyJaronIrecs: pa3BUBAIOT HAOIMIOAATEIbHOCTh, YMEHUE HAaXOIUTh
3aKOHOMEPHOCTH, aOCTparupoBaThCsi, HCMOJb30BATh aHAJNOTHIO, 0000IIaTh |
KOHKPETH3UPOBATh MpooOsieMy. JlesTenpbHOCTh 0 (POPMHUPOBAHUIO HABBIKOB PEIICHUS
NPUKIAJAHBIX 33Jlad OpPTaHU3yeTCs B MPOIECCe M3YUeHHUs BCEX TeM yd4eOHOTo Kypca
«AnreOpa u Havaja MaTeMaTHIECKOTO aHATTN3ay.

Ha m3yuenue ydyeOHOTO Kypca «AnreOpa M Hadaia MaTeMaTHYECKOTO aHATM3a»
orBogutTcs 272 ydaca: B 10 kiacce — 136 yaco (4 yaca B Hezemo), B 11 kiacce —
136 gacoB (4 yaca B HEZIEIIIO).

COIAEPKAHUE OBYUYEHUA
10 KJIACC

Yuciaa u BbIYHUCICHUS

Panmmonansupie uyucina. OOBIKHOBEHHBIE M JCCATUYHBIC JIPOOM, MPOLICHTHI,
OeckoHeuHble nepuoandeckue Apoou. [IpumeHenue npoodeit u MpoIEeHTOB ISl PELICHUS
MIPUKJIAJHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIIC 3HAHUN U PEATIbHOM KU3HM.

JlelictBuTenbHble  4ucia.  PanuoHainbHBIE M UPPAUMOHAIBHBIE  YHUCIIA.
Apudmernueckue onepaluuu ¢ AMCTBUTENbHBIMYU YHCIaMU. MOJyJb 1€HCTBUTEIHHOTO
yucia v ero cBoiictea. [IpubnnxEéHHble BEIYUCICHUS, TPaBUIa OKPYTJICHUS, PUKUIKA U
OLICHKA pPe3yJIbTaTa BBIYUCICHUN.

Crenenb ¢ mensIM mokaszareneM. bunom Herotona. Mcnosnp3oBanue moaxoasinei
dbopMBl 3amHMCH JIEUCTBUTENBHBIX YHCEN JUIsI PEHIeHWs TMPAKTHUYEeCKUX 3a7ad U
MPEICTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJbHON CTETICHU U €T0 CBOWCTBA.

Crenenb ¢  palMOHAJbHBIM  TIOKAa3aTeJleM U €€  CBOMCTBA, CTEMEHb
C IEUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapudm uymcma. CoiictBa jorapudma. JlecaTUUHBIE W  HATypaJbHBIC
JorapupMsl.
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CHuHyC, KOCHMHYC, TAHI'€HC, KOTAaHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC,
aApPKKOCHHYC M apKTaHT'€HC YMCIIOBOTO apryMEHTA.

YpaBHEHUS U HEPABEHCTBA.

ToxnaecTBa ¥ TOXAECTBEHHbIE IPEOOpPA30BaHus. Y paBHEHHE, KOPEHb YPAaBHEHUSI.
PaBHOCMIBHBIE ypaBHEHMsT W ypaBHEHUsA-ciIencTBUA. HepaBeHcTBO, pelieHue
HEPaBEHCTBA.

OCHOBHBIE METOJbl PEUIEHMs LENbIX U JIPOOHO-PALMOHAIBHBIX YPABHEHUH H
HEPABEHCTB. MHOIOYJIEHBI OT OJHOM NIEPEMEHHOM. /[eneHrne MHOrowIeHa Ha MHOTOWIEH
c ocratrkoM. Teopema be3y. MHorowieHsl ¢ nenbiMu ko3¢ ¢duuueHtamu. Teopema
Buera.

[IpeoOpa3zoBaHUs YUCIOBBIX BBIPAKEHUH, COAEPKALUX CTEIIEHN U KOPHH.

WppauronaneHeie ypaBHeHHsS. OCHOBHBIE METOJIbl PELIECHUS HPPALHOHAIBHBIX
YpPaBHEHUM.

IToka3aTenbHble ypaBHEHHMS. (OCHOBHBIE METOJBI pEHIEHUS IOKa3aTeJIbHBIX
YPaBHEHUM.

[IpeoOpa3oBaHue BeIpaXKEHUH, COAEPIKAIIMX JIOTapUPMBI.

Jlorapupmuueckue ypaBHeHUs. OCHOBHBIE METOJbI PELICHUS JIOTapU(PMUUECKUX
YpPaBHEHUM.

OcHOBHBIE TPUTOHOMETPUUECKHUE bopMyIIbI. [IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUN. PellieHre TPUroHOMETPUYECKUX YPAaBHEHUM.

Pemienne cucrem MMHENHBIX ypaBHEHHW. MaTpuila CUCTEMBI JINHEWHBIX YPAaBHEHH.
Onpenenurens MaTpulbl 2X2, ero reOMETPUYECKUI CMBICI M CBOWCTBA, BBIYMCIICHHUE
€ro 3HA4YEHUs, IPUMECHEHUE ONPEACINTENd I PEIIEHUs CHCTEMBI JIMHEHHBIX
ypaBHEHHUM. Pelienrue npukIIagHbixX 3a/1a4 ¢ MIOMOIIBK CUCTEMBI JIMHEUHBIX YPABHEHUM.
HccnenoBanre mOCTPOEHHOW MOJIENIM C TOMOUIIBIO MATPHI] M OIIPEAECTUTEIICH.

[ToctpoeHne MaremMaTHUYECKHMX MOJEIEH pealbHOM CUTyaluH C ITOMOIIBIO
YPaBHEHUM U HEPABEHCTB. lIprMeHEHHE ypaBHEHUM W HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKHX 3a7a4 U 3a/1a4 U3 Pa3IuvHbIX 00JIacTeil HAyKU U peabHOM KU3HH.

DOyHKUMH U TPaPUKH

OyHKIMA, cnocoObl 3amaHus  (QyHKUMU. B3aumHO oOpaTHble  (YHKUHUU.
Kommnosumms pyskiuit. ['paduk dyukmum. DneMeHTapHbie TpeoOpa3oBaHus rpapuKoB
GyHKLIMA.

OOnacTh ompeneneHUss W MHOXKECTBO 3HadeHHM QyHkuuu. Hymmu @yHkumm.
[IpomexyTku 3HaKomocTossHcTBa. UETHbIe W HeuéTtHble GyHKIMU. [lepuonuueckue
dbynkiuu. [IpomexyTk MOHOTOHHOCTH (DYHKIIUUA. MaKCUMyMbl I MUHUMYMBI (DYHKITHH.
HauGomnbiee u HaumeHblIee 3Ha4eHus: QyHKIMKU Ha IPOMEXKYTKE.

Jlunelinasi, KBaApaTHU4Hass W JAPOOHO-IMHEHHAs (QYHKIUH. DJIEMEHTapHOe
UCCJIEIOBaHKUE U TOCTPOCHUE UX IPpaUKOB.

Crenennas (yHKUUS C HaTypaldbHBIM W IEdbIM MokazareieMm. EE cBoiicTBa u
rpaduk. CBoiicTBa u rpaduK KOpPHS N-0M CTENEHW KakK (PyHKIMW OOpaTHOM CTENEeHU
C HaTypaJbHBIM [TOKA3aTEIEM.
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[lokazarenpHast u Jsorapugmuueckas (yHKIUU, HUX CBOMCTBA M TpaduKH.
Hcnonp3oBanue rpa@ukoB PyHKINN A peHICHUS] YPaBHEHHI.

Tpuronomerpudeckas OKpyHOCTb, OIPEJECICHNE TPUTOHOMETPUUECKUX (DYHKLIUN
YHUCJIOBOI'O apryMEHTA.

@OyHKIMOHANBHBIE 3aBUCUMOCTH B pEaJIbHBIX Mpolieccax U siBleHusX. ['paduxu
peanbHBIX 3aBUCUMOCTEM.

Havana MaTeMaTH4eCKOro aHAJIU3a

ITocnemoBaTebHOCTH, CIOCOOBI  3aJaHMs  IIOCJIEAOBaTeIbHOCTEH. MeTon
MaTeMaTUYeCKOW HMHAYKIUMU. MOHOTOHHBIE M OTPAaHUYCHHBIC IOCIEA0BATEIbHOCTH.
HcTopusi BO3HMKHOBEHHS MAaTEMAaTUYECKOTO aHalIM3a Kak aHaiuu3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckas U TreoMmeTpuueckas mporpeccud. beckoHeuHo yObIBaromas
reomerpuyeckas rmnporpeccus. Cymma O€CKOHEYHO YOBIBAIOIIEH TIeOMETPUUYECKOM
nporpeccuy. JIMHEWHBIM M SKCNOHEHUHUANBHBIA pocT. Yucno e. Popmyna CI0oKHBIX
IIPOLICHTOB. M crionp30BaHue NMPOTPECCUM I PELICHUs PEAIbHBIX 3a/1a4 IPUKIAJHOIO
Xapaxrepa.

HenpepriBHble (pyHKIIMU U uX cBoicTBa. Touku paspeiBa. ACUMITOTHI I'padUKOB
¢ynkiuii. CBolicTBa (YHKIMII HENpEephIBHBIX Ha OTpe3ke. Meroa HMHTEpBajoB
JUTSl pelieHusl HepaBeHCTB. [IpumMeHeHne cBOMCTB HENPEPHIBHBIX (DYHKIIMM JIJIs1 pelIeHUs
3a1ad.

IlepBas m BTOpas mnpou3BoAHble (GyHKIMHU. OmpeneneHue, reOMETPUYECKUd U
(bu3znyecKuil CMBICI IPOU3BOIHON. Y paBHEHHE KacaTeabHON K rpauKy (QyHKIIHH.

[IpousBoanbie snemeHTapHbIX (yHKIMA. [Ipon3BogHas CyMMBbI, MpPOU3BEACHHUS,
YAaCTHOTO U KOMITO3ULIUU (QYHKIUIA.

MHoskecTBa U JIOTHKA
MHO»XeCTBO, Olepalny HaJ MHOXECTBAMU U MX CBOMCTBA. J(marpammsl Diiiepa—
Benna. [IpumeneHnne TeopeTMKO-MHOKECTBEHHOTO ammapara Juisi OIMCAHUS PEalIbHbIX
MPOLIECCOB U SIBJICHUH, IPHU PEUICHUH 3a7a4 U3 APYTUX yUYeOHBIX IPEIMETOB.
OnpeneneHue, TeOpeMa, CBOMCTBO MaTeMaTHUYeCKOro OOBEKTa, CJEACTBHE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KJIACC

Yucjaa v BbIYMCJIEHUS

Harypanbnbie u nensie uncna. [I[pumeHeHne npu3HakoB JEIUMOCTH LIEJIBIX YUCET,
HauOobIIMi 001mmit nenurens (nanee — HOJl) u HaumeHnsbliiee o01iee kpaTHoe (nanee —
HOK), ocratkoB mo mopayioo, aiaroputMa EBkiamaa s pelieHus] 3afad B IEJIBIX
YyHCIIax.

Kommekcuple umcna. AnreOpandeckas W TpHUTOHOMETpHUYecKas (OpMbI 3aUCH
KOMIUIEKCHOTO 4Hclia. ApupMETHUUECKHE OIepalud C KOMIUIEKCHBIMU YHCIIaMH.
N300paskeHre KOMIUIEKCHBIX YUCENT Ha KOOPAMHATHOU miockocTH. dopmyna Myaspa.
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KOpHI/I N-OM CTENEHU W3 KOMIIJIEKCHOTO 4YHCIIA. HpI/IMeHCHI/IC KOMIIJICKCHBIX YHUCCII
1 pCHICHUSA (1)I/ISI/I‘{€CKI/IX N IrCOMCTPHUYCCKUX 3a1da4.

YpaBHeHUS U HEPABEHCTBA

Cucrema U COBOKYITHOCTb YPaBHEHHH M HEPAaBEHCTB. PaBHOCHIIBHBIE CHCTEMBI U
CUCTEMBI-CIICACTBUS. PaBHOCHIIBHBIE HEPABEHCTBA.

OTt60p KOpHEU TPUTOHOMETPUYECKUX YPaBHEHUHN c IIOMOILIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH. PernieHre TpuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHBIE METOIbI PELLICHUS TIOKA3ATENIbHBIX U JIOTAPU(PMUUECKHX HEPABEHCTB.

OCHOBHBIE METO/IBI PELICHHS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHWS CUCTEM U COBOKYIIHOCTEH palUOHAJIBHBIX,
UPPALMOHAJIbHBIX, I0KA3aTEJIbHBIX U JIOTAPUPMUUECKUX YPaBHEHUIA.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMH.

IIprMeHenue ypaBHEHUM, CHCTEM W HEPABEHCTB K PELICHHUI0 MaTeMaTUYECKUX
3aJa4 M 3aa4 U3 pa3jMuHbIX 00JIaCTEll HAayKu W peaybHOM KU3HU, MHTEPIpETALUs
IIOJIyYEHHBIX PE3YyJIbTaTOB.

DyHKUMH U TPaPUKH

I'padpux xommosunmu @yHkuui. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IJIOCKOCTH.

Tpuronomerpuyeckne QyHKIMH, UX CBOMCTBA U TPAPUKU.

['padprueckue MeToabl pelIeHNs] ypaBHEHUN U HEPaBEHCTB. [ 'paduueckre MeToabl
peneHns 3a1a4 ¢ napaMeTpaMH.

Hcnonp3oBanne rpadukoB (QyHKUMHA Ui HCCIENOBAaHUS  NPOLECCOB U
3aBHCHUMOCTEH, KOTOpbl€ BO3HUKAIOT NpPU PELICHUH 3aJad U3 JAPYTUX Y4eOHBIX
MPEIMETOB U PEATTBHOM KU3HMU.

Havasa maTeMaTH4eCcKOro aHajImM3a

[IpumeHneHnrne TPOW3BOJHON K HCCIENOBAaHWIO (YHKIMI Ha MOHOTOHHOCTH U
skcTpeMyMbl. HaxokneHne HauOOJbIIEro M HAaWUMEHbBIIETO 3HAYEHUN HENpepbIBHOU
GbyHKIIUK Ha OTpE3Ke.

[IpumeHeHnne npor3BOIHOM ISl HAXO0KICHUS HAWTYYIIEr0 PEMICHUS B TPUKIIAIHBIX
3a/1ayax, JAJis OMpeIelIeHUs] CKOPOCTH U YCKOPEHUS MPOIlecca, 3aaHHOT0 (hOPMYJIION UiTn
rpadukom.

[TepBooOpasHasi, OCHOBHOE€ CBOWCTBO TiepBOOOpasHbiX. I[lepBooOpasHbie
aneMeHTapHbIX QyHKkImil. [IpaBuia HaxoxIeHUs TePBOOOPA3HBIX.

WNnrerpan. ['eomeTpudeckuil CMBICI WHTETpasia. BprunciaeHune onpeneréHHoro
uHTerpaina no popmyne Herotona—Jleibnuiia.

[IpumeHeHue MHTETpana sl HaXOXJISHUS TUIONIafeH MIOCKUX (GUryp u oObEMOB
IreOMETPUYECKUX TEI.

[Ipumepst  pemenuit  auddepeHManbHbIX  ypaBHEHUH. MareMaTtuyeckoe
MOJIETMPOBAHUE PEATbHBIX MPOIECCOB C MOMOIIBIO () hEepEHITUATHHBIX YPABHEHHM.
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INPEAMETHBIE PE3YJIBTATbBI

K koniry oOyuenus B 10 kiiacce oOy4arouuiicss mOJIy4YHT CIETYIONINE MPEIMETHBIE
pe3yNbTaThI [0 OTJCIBHBIM TeMaM ¢eiepanbHoi paboueil mporpaMMbl y4eOHOTO Kypca
«Anrebpa 1 Hauajga MaTeMaTUYECKOTO aHATTU3a»:

Yuciaa v BbIYUCICHUS:

CBOOOJHO OIEPUPOBATHh TMOHATHUSAMH: PANUOHATBHOE YHCIO, OCCKOHEYHAs
nepuoInyecKas IpoOb, MPOLIEHTHI, UPPAMOHAIBHOE YUCIIO, MHOKECTBA PAllMOHAIBHBIX
Y JEUCTBUTEIBHBIX YUCET, MOAYJIb JEHCTBUTEIBLHOTO YUCIA;

OPUMEHSTH TPOOU W MPOUEHTHI ISl PElICHUs MPUKIAIHBIX 337a4 U3 Pa3IMuHbIX
OTpaciiell 3HaHUW U PEAIIbHOM KU3HU;

OPUMEHSTh TNPUOMMKEHHBIE BBIYUCICHUS, MpaBWia OKPYTJCHUS, MPUKUIKY U
OLICHKY pe€3yJIbTaTa BEIYUCICHUM;

CBOOOJTHO OTIEPUPOBATH MOHSATUEM: CTENICHb C LIEIBIM MOKa3aTelieM, UCTIOJIb30BaTh
MOIXOIAIIY 0 (POPMY 3aIMCH ICUCTBUTEIBHBIX YUCEI JIJISl peHICHUS IPAKTUYECKUX 3a/1a4
Y TIPEJICTABIICHUS TAHHBIX;

CBOOOJTHO OMEPUPOBATH TMOHATHEM: apUPMETUUYECKU KOpPEHb HaTypajIbHOU
CTEIICHU;

CBOOOJTHO OIEPUPOBATH IOHATHEM: CTENEHb C PAIlMOHAIBHBIM TIOKa3aTeeM;

CBOOOJIHO ONIEPUPOBATH MOHATUIMU: JIOTApU(PM YKCIIA, TECITUUHBIC U HATYPAIbHBIC
jgorapuMsl;

CBOOOJTHO OMNEPUPOBATH TMOHATUSIMHU: CHUHYC, KOCHHYC, TAaHTE€HC, KOTaHTEHC
YUCIIOBOTO apTyMEHTA,;

ONEPUPOBATh MOHATHUSIMHU: APKCHUHYC, ApPKKOCHUHYC M apKTaHIE€HC YHUCJIOBOIO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH TMOHATUSAMH: TOXIECTBO, YpaBHEHHE, HEPABEHCTBO,
PABHOCHUJIbHBIC YPABHECHUS U YPABHEHUSI-CIEACTBUS, PABHOCUJILHBIC HEPABEHCTBA,

MIPUMEHSITh PA3JIMYHbIC METO/IbI PEIICHUS PAlIMOHAJIBHBIX U IPOOHO-pAIlMOHATBHBIX
YPaBHEHUM, IPUMEHATh METOJ UHTEPBAJIOB ISl PELICHHS] HEPABEHCTB;

CBOOOJHO OINEpUPOBATH MOHATUSAMH: MHOTOUJIEH OT OJHOM TNEepPEMEHHOM,
MHOTOWIECH C IENbIMU KOod(PuimeHTaMu, KOpHU MHOTOWICHA, MPUMEHATH JIeTICHUE
MHOTO4JIEHa Ha MHOTOWIEH C OCTaTKOM, Teopemy besy u teopemy Buera niisg peuienus
3a7a4;

CBOOOJTHO OMEPUPOBATH TMOHSATHUSMU: CHCTEMa JUHEHHBIX ypaBHEHHM, MaTpUIIa,
ONPEAECTUTENb MATPULIBI 2 X 2 U €r0 TEOMETPUUECKUN CMBICH, UCTIOJIb30BaTh CBOMCTBA
ompenenurens 2 X 2 1aiai BBIYUCIEHUS €ro 3HA4YeHUs, MPUMEHSATH ONpPEACIIUTENN
JUI PEIICHUsS] CUCTEMBI JIMHEHHBIX YPaBHEHHM, MOJICIUPOBATh pPEATbHBIE CUTYyallUH
C TMOMOIIBIO CHUCTEMBI JIMHEHMHBIX ypPaBHEHUM, WCCIEA0BATh MOCTPOCHHBIE MOJEIN
C IOMOUIBIO MAaTPHUI] U ONPEAECITUTENICH, HHTEPITPETUPOBATD MOJTYYEHHBINA PE3YJIbTAT;

MCIIOJIh30BaTh CBOMCTBA ICUCTBUI C KOPHSIMH JJIsl PE0Opa30BaHUS BhIPAKEHU;
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BBITIOJHATh TNPEOOpPa3OBaHUsI YHUCIOBBIX BBIPAKEHUH, COJAEp)KAIIMX CTEHEHH
C pallMOHAIBHBIM I1I0KA3aTEIEM;

MCIIOJIb30BaTh CBOMCTBa Jorapu(MoB sl mpeoOpa3oBaHUs JTOTaprUPMUUECKUX
BBIPAKCHUMU,

CBOOOZIHO OMNEpUPOBaTh TMOHATUSMHU: HpPpPALMOHANBHBIC, TOKa3aTeIbHBIE U
jgorapu(pMUUECKUe YpaBHEHMsI, HAXOAUTh HX PELIEHUS C IOMOILIBI0 PaBHOCHIBHBIX
NEPEXOA0B WM OCYILLIECTBIISAS IPOBEPKY KOPHEH;

NPUMEHSTh OCHOBHBIE TPUTOHOMETpHYECKHE (OpPMYINbl A MpeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOO/IHO ONEpUPOBATh MOHITHEM: TPUTOHOMETPUUECKOE YpaBHEHUE, IPUMEHATD
HEOOXOoauMbIe (POPMYJIBI JJII PEUICHUs OCHOBHBIX THUIIOB TPUTOHOMETPUYECKHUX
YPaBHECHUI;

MOJICIMPOBATh PEaJIbHbIE CUTYallUd Ha SI3bIKE alreOpbl, COCTABISATh BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA IO YCIIOBUIO 3aJlayd, MCCIEAO0BATh MOCTPOEHHBIE MOJEIU
C UCIIOJIb30BAHUEM allliapara aiareopsl.

DOyHKUMH U TPpaPUKH:

CBOOOJHO OIEpUPOBAaTh NOHATUAMU: (PYHKUUS, CIOCOOBI 3aJaHus (QYHKIUH,
B3aMMHO OOpaTHble (DYHKIMH, KOMIO3UIUS (DYHKIMM, rpaduk (QYHKUIUU, BBIIOJIHATH
3JIEMEHTapHbIE peoOpa3zoBaHus rpapuKOB (PYHKIIHIA;

CBOOO/IHO ONIEpUPOBATh MOHATUAMU: 00JIaCTh ONPENETICHNUS U MHOXKECTBO 3HAUEHUM
byHKIIMN, HYH QYHKINAN, TPOMEXYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJIHO  ONEpPUpPOBaTH MOHATHSMM: UETHbIE M  HEUETHblE  (DyHKUIUH,

nepuoandeckre GyHKIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUH, MAaKCUMYyMBI 1
MUHUMYMbI (PYHKIIUH, HauOOoJIbllIee 1 HaMEHbIlIee 3HaUeHNEe (PYHKIIMU Ha IPOMEXKYTKE;

CBOOOJTHO ONEPUPOBATH MOHATUAMU: CTENEHHAs (PYHKIHUS C HATYPAJIBbHBIM U LETbIM
nokasaresieM, rpauk CTENEeHHOM (DYHKIMH C HATypaJlbHbIM M LEJNbIM IOKa3aTelieM,
rpa@uKk KOpHS n-OM CTENEeHW KaKk (PYHKUMUM OOpaTHOM CTENEHUM C HATypaJbHBIM
NIOKa3aTelieM;

OTIepUPOBATH MOHATUAMU: TUHEHHAS, KBapaTUIHAas U IPOOHO-TMHEWHAs (PYHKIIHH,
BBITNIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHHUE UX IPa(PUKOB;

CBOOOJHO OINEpUpOBaTh MOHATHUSIMH: TIOKa3zaTelbHas M JorapupmMuyeckas
(byHKIMHU, UX CBOMCTBA U rpadUKH, UCTIOIB30BaTh UX rpadyKH Il PEIICHUs YPaBHEHUH;

CBOOOZIHO  OMEpUPOBaTh  IMOHATUSIMU: TPUTOHOMETPUYECKAs  OKPY>KHOCTD,
OTpeeieHre TPUTOHOMETPUUECKUX (DYHKIIMIM YUCIOBOTO apryMEHTa;

MCIOJIb30BaTh Tpaduku QyHKUUN A UCCIIEAOBAHUS MPOLIECCOB U 3aBUCUMOCTEM
IpU pelleHUH 3a7ad U3 APYTUxX y4eOHbIX MPEIMETOB U PEabHOM KU3HHU, BBIPAXKaTb
dbopMynIaMu 3aBUCUMOCTH MEX]1y BEJIMYNHAMU;

Hauvana maTeMaTH4eCKOro aHaJIM3Aa:

CBOOOZIHO ONEpUPOBaTh MOHATHSAMHU: apuMeThyeckas U TIeoMeTphUYecKas
nporpeccusi, OECKOHEYHO YOBbIBaOIIas T€OMETpUYECKas MPOrpeccHsi, JUHEHHBIM U
OKCIIOHEHITUATBLHBIN POCT, (OpMyJia CIOXKHBIX TMPOIEHTOB, HWMETh IMPECTaBJICHHE
O KOHCTAHTE;
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UCIONIb30BaTh MPOTPECCHMU JJIA pPEIICHUs PEalbHbIX 3a/Jad  MPUKIATHOTO
XapakTepa;

CBOOOJHO OIEPHUPOBATH TMOHATHIMU: MOCIEIOBATEILHOCT, CHOCOOBI 3aJaHUS
MOCIIeI0BATEIHHOCTEH, MOHOTOHHBIEC U OTPAHUYCHHBIE TIOCTIEI0BATEIBHOCTH, TIOHUMATD
OCHOBBI 3apOKJICHHS] MAaTEMATUYECKOTO aHaJIN3a KaK aHajan3a OECKOHEYHO MaJlbIX;

CBOOOJTHO OIEPUPOBATH IMOHSTUSMHU: HEMpPEPBIBHBIE (YHKIWH, TOYKU pa3pbiBa
rpaduka QyHKIMHA, aCUMOTOTHI rpaduka QyHKIINH,

CBOOOZHO OIEpUpOBaTh MOHATHEM: (QYHKIUS, HENpEpbIBHAS Ha OTpPE3Ke,
NPUMEHSATH CBOMCTBA HETIPEPHIBHBIX (DYHKITUH JIJIs1 pelIeHHs 3a/1a4;

cBOOOJHO ONEpUPOBATh MOHATUSMU: TEpBas M BTOpask MPOU3BOJHBIC (YHKIUH,
KacarenbHas K rpaduky QpyHKINU;

BBIYUCTISATh MIPOU3BOJHBIE CyMMBI, TPOU3BEICHHUSA, YACTHOTO U KOMITO3UIIUU JBYX
(GyHKIMI, 3HaTh IPOU3BOIHBIE 2JIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUUYECKUHN U (PU3HUECKUN CMBICI IPOU3BOJHON JIsl pELICHHUS
3aj1ay.

MHo:xecTBa M JIOTHKA:

CBOOOJ/JHO OIEpUPOBATh MOHSATHUSIMH: MHOXKECTBO, OIEpPAIIMH HaJl MHOKECTBAMU,

HCMOJIb30BaTh T€OPETHUKO-MHOKECTBEHHBIM anmapar JJisi OMUCAHUS PEaJbHBIX
MIPOIICCCOB U SABJICHUM, TIPY PEIICHUH 3a/1a4 U3 IPYTUX YUEOHBIX MPEIMETOB;

CBOOOJHO OIEpUPOBATHh TMOHITUSMH: ONPENCIICHUE, TEeopeMa, YypaBHEHHUE-
CJIC/JICTBHE, CBOMCTBO MAaTeMaTHYECKOro OOBEKTa, J0Ka3aTeIbCTBO, PaBHOCHIIbHBIC
YPaBHECHUS U HEPABEHCTBA.

K konity oOyuenus B 11 kiacce oOy4arouuiicss MOJIy4YHT CIETYIONINE MPEIMETHBIE
pe3ynbTaThl 1O OTJEIBHBIM TeMaM (eepalibHON pabouel MporpaMMbl yueOHOTO Kypca
«Anredpa 1 Havajga MaTEMaTUYECKOrO aHATU3a»:

Yuciia 1 BBIYUCIICHUSA:

CBOOOJHO OIEPUPOBATH MOHATHUAMH: HATypalbHOE U LIEJO€ YHUCIO, MHOXXECTBA
HATypPaJIbHBIX U LIEJIBIX YUCEN, UCIIOJIb30BaTh IPU3HAKH JA€IUMOCTH Lenbix ynces, HO/|
1 HOK HarypanbsHBIX yncen i peleHns 3a1ad, IPUMEHATh alropuT™ EBKIINa;

CcBOOO/IHO ONEPUPOBATh MOHATUEM OCTATKa [0 MOJYJIO, 3alUChIBaTh HATYPAJIbHBIE
4KuCia B PA3JIUYHBIX [TO3UIMOHHBIX CUCTEMAaX CUHUCIICHHUS;

CBOOOJHO OMNEPUPOBATH TMOHATUSIMH: KOMIUIEKCHOE YHMCIO W  MHOXECTBO
KOMILJIEKCHBIX 4YMCEeJ, MPEACTABISATh KOMIUIEKCHBIE YHCIIa B alreOpanyeckod u
TPUTOHOMETPUUECKOU (opMe, BBIMONHATh apu(PMeTHUEecKue ornepauud C HUMH U
M300pakaTh HA KOOPAMHATHOM IMIIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJHO ONepUpoBaTh MOHATUSAMU: UPpPALUOHAIbHBIC, [OKa3aTeJIbHbIE WU
Jorapu(pMuyecKre HEPaBEHCTBA, HAXOIAUTh MX PELIEHUS C MOMOIIBIO PaBHOCHIIBHBIX
IIEPEX0/I0B;

OCYLIECTBJISATH OTOOP KOPHEH MpHU PEIIEHUH TPUTOHOMETPUUECKOTO YPaBHEHUS;
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CBOOOIHO ONEPUPOBATH MOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, IPUMEHSThH
HEoOXoauMble (QOPMYJIBI 7Sl PEIIEHUS OCHOBHBIX THIIOB TPUTOHOMETPUUYECKHUX
HEPABEHCTB;

CBOOOZIHO OMEpUPOBaTH MOHATHSIMH: CHUCTEMAa M COBOKYIHOCTh ypaBHEHUH U
HEPABEHCTB, PAaBHOCWIBHBIE CHUCTEMBI W CHCTEMBI-CIEACTBUS, HAXOIAUTH PELICHUS
CUCTEMBl M COBOKYITHOCTEH pPalMOHAJIBHBIX, HPPALMOHAIBHBIX, I10KA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUN 1 HEPABEHCTB;

pelaTh paluoHaNbHbIE, UPPALlMOHAIBHbIE, TIOKA3aTEeNbHbIE, JorapuMUIECKue U
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COAEPIKAIINE MOYJIN U ITAPAMETPBI;

MPUMEHSTH IpauuecKrue METOAbI AJIsl peICHHs YPaBHEHUI U HEPABEHCTB, a TaKkKe
3aJ1a4 ¢ apaMeTpaMu;

MOJEJIMPOBATh PEaJbHbIE CUTYAIlMH HA SI3bIKE aIreOpbl, COCTABJIATh BBIPAXKEHUS,
YPaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBUIO 3a7a4M, UCCIEA0BATh IOCTPOCHHBIE
MOJIEJIA C UCIIOJIb30BAaHUEM ammnapara ajireOpbl, HHTEPIPETHPOBATH IMOJYYECHHBIN
pe3ynbTar.

DOyHKUMHU U TPAPUKHU:

CTpOUTh TpadUKH KOMHO3MIMH (QYHKIUH C T[OMOIIBIO  3JIEMEHTapHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIIO3UIIMU ABYX (DYHKIIMIA;

CTPOUTH I'€OMETpUUEcKHe oOpa3bl ypaBHEHHUH M HEPABEHCTB Ha KOOPAMHATHOM
IIJIOCKOCTH;

CBOOOJHO OMNEPUPOBATH MOHATUSIMH: IPAPUKU TPUTOHOMETPUUYECKUX (PYHKIUM;

OPUMEHATh QYHKIUH ISl MOJIEITUPOBAHUS U UCCIIEI0OBAHUS PEalIbHbBIX IPOLECCOB.

Hauvana MaTeMaTH4eCKOro aHAJIU3A:

WCIIOJIb30BaTh MPOU3BOIHYIO ISl MCCeNoBaHUS (DYHKIMHM Ha MOHOTOHHOCTH H
IKCTPEMYMBI;

HAaXOJUTh HAWOOJbIIEC W HaWUMEHbIIEe 3HAUYCHUS (QYHKIMU HENPEepPhIBHON
Ha OTPE3KE;

UCIOJb30BaTh  IMPOU3BOJAHYIO JUISI  HAxXOXACHHUS  HAWIYYIIEro  perIeHUs
B MPUKJIAJHBIX, B TOM YHCJIE COIUATBbHO-DKOHOMUYECKUX, 3a/1auax, ISl ONpeaeIcHUs
CKOPOCTHU U YCKOPEHHUSI MPOIIECcca, 3aJaHHOTO (GOpMYIION UiTu Tpadukom;

CcBOOOZHO OMNEpUpOBaTh MOHATUSIMH: MEPBOOOpa3Has, ONpeneiaEHHbIH HHTErpad,
HAXOJUTh MEPBOOOPA3HBIE ATIEMEHTAPHBIX GYHKIIUN U BBIUUCISATH HHTETpa 1o GopmyJie
Hrrorona—JleiiOuuiia;

HaXOJWTH TUIOMIAIN TUIOCKUX (PUTYp ¥ 0OBEMBI TEJ C TOMOIIBIO HHTETpaa;

UMETh TIPEACTABICHWE O MaTeMaTHYeCKOM MOJCIMPOBAHUNA Ha TMpHUMEpe
cocTaByieHHs U PepeHIINaNbHbIX YPaBHEHUI;

peliath NpUKIAIHBIE 3a7auyd, B TOM YHUCJE COLMAJIbHO-3KOHOMUYECKOTO H
buznIeCcKoro xapakTepa, CpeCTBaMH MaTeMaTHIECKOTO aHaAJIH3a.
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10 KJIACC
Ha3zBanue KosmmuectBo OCHOBHBIE BU/IBI JIEATEIIBHOCTH
OcHOBHOE coAepKaHUE
pazzeina (TeMbl) 4acoB 00yUaroIMXCs
MHO0k€eCTBO 24 MHO0K€eCTBO, OIepanuu Hcnonbs30BaTh TEOPETUKO-
JNEUCTBUTEIIBHBIX YUCEIL. HaJl MHOKECTBAMU U UX CBOWCTBA. MHOKECTBEHHBIN armnapar
MHOro4seHs!. Juarpammel Diniepa — Benna. IUIA OIMCAHUSA XOa PEIICHUS

PanronanbHbIe ypaBHEHUS
1 HEpaBEHCTBA.

CucreMpl TMHEUMHBIX
YPaBHEHUM

[IppumMeHEeHnE TEOPETUKO-
MHO>KECTBEHHOTO arnapara

IUUTA pEIICHUS 3a]1a4.

Parmmonansabie ynciaa. OOBIKHOBEHHBIE
U JICCATUYHBIC APOOH, TIPOLICHTHI,
OCCKOHEUHBIC TIEPUOIUICCKHE APOOH.
[Ipumenenue qpobeit 1 NpOLEHTOB
JUISL PELICHUS TTPUKIAIHBIX 3a]1a4.
JlericTBUTENBHBIC YHUCIIA.
PannonanbHbIe M MppallMOHATIBHBIE
gucaa. ApupMeTHIEeCKHEe ONeparuu

C JIEUCTBUTEIILHBIMU YHUCIIAMH.
Moaynp JEHCTBUATENBHOTO YUCIIA U €T0
cBoiicTa. [Ipubnmxénnbie
BBIUUCIICHUS, IPABUJIA OKPYTJICHHUS,
NPUKHJIKA U OIIEHKA pe3yJibTaTa
BBIYMCIICHUU.

MaTeMaTUYECKHX 3a/a4, a TAKKE
peabHbBIX MPOLIECCOB U SIBIICHU.
OnepupoBaTh NOHATUSIMH:
panMoHaNIbHOE YUCIIO, OECKOHEUHAS
nepuoaANIecKast IpoOb, MPOLIEHTHI;
UpparuoHaIbHOE U ACHCTBUTEIHHOE
YUCJI0; MOAYJIb JE€HCTBUTEIBHOTO
YUCJIa; UCTOJIB30BaTh ATU MOHSATHUS
IIPY [IPOBEACHUU PACCYKIACHUN

U JI0Ka3aTeIbCTB, IPUMEHSThH PO
Y TIPOLIEHTHI JI PELICHUS
MPUKJIAIHBIX 337124 U3 PA3JIMYHbIX
OTpacier 3HaHUN U PEATbHOM KU3HU.
Hcnonb3oBath npuOIMKEHHBIC
BBIYUCJICHUS, IPABUJIA OKPYTJIECHUS,
NPUKHUJKY U OLICHKY pe3yjbTaTa
BBIYMCJICHUU.
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OCHOBHBIE€ METO/IbI PEIICHUS LIEJIBIX

1 TpOoOHO-pAIMOHATFHBIX YPABHCHHMA
Y HEPaBEHCTB. MHOTOUJICHBI OT OJIHOU
IIEpEMEHHOU. JleTleHne MHOro4IeHa
Ha MHOTOYIEH C OcTaTKOM. Teopema
besy. MHOTrO4IEHBI C LIEJIBIMU
kodppunmentamu. Teopema Buera.
Penrenune cucremM TMHEHHBIX
ypaBHEHH. MaTtpuiia CuCTeMbI
JMHENHBIX YpaBHeHUH. OnpeaenuTesb
MATpPULBI 2X2, €ro TEOMETPUUECKUN
CMBICJI ¥ CBOMCTBA; BBIYUCIICHUE €T0
3HAYCHMS; IPUMEHEHUE ONPECTUTEIIS
JJIS1 PELICHUSI CHCTEMBI JIMHEMHBIX
ypaBHEHUM. Pemenne npukiiaaaeix
3aJ1a4 C IOMOIILI0 CUCTEMBI JTMHENHBIX
YPaBHEHUM

[IpuMeHATH pa3IMYHBIE METOIBI
pEIIeHUS pallMOHATBHBIX U IPOOHO-
palMOHAIBHBIX YPABHEHUM; & TAKKE
METOJ UHTEPBAJIOB JIJI PEIICHUS
HEPABEHCTB.

OnepupoBaTh NOHATUSIMUA MHOTOYJICH
OT OJTHOW MIEPEMEHHOM, €r0 KOPHU;
IIPUMEHSATH JEJICHUE MHOTOYJIEHA

HAa MHOTOWIEH C OCTAaTKOM, TEOPEMY
besy u Teopemy Buera miis pemieHust
3a7ad4.

OnepupoBaTh NOHATUSIMU: CUCTEMA
JIMHEVHBIX YPABHEHUM, MAaTPULA,
OIPEICITUTENIb MATPHULIBI.
Hcnonb3oBaTh CBOMCTBA
onpeaenuTes 2 X 2 1Jisi BHIYUCICHUS
€ro 3Ha4YCHUs, TPUMEHSTh
OIPEICITUTEIIH ISl PEIICHUS CUCTEMBbI
JIMHEVHBIX YPABHEHUMU.
MoaenupoBaTh peajbHbIE CUTYAIUU
C IOMOIIILIO CUCTEMBbI JIMHEHMHBIX
YPaBHEHUM, UCCIIEN0BATH
MTOCTPOEHHBIE MOJICIIH C TIOMOIIIBIO
MATPHIL U OTIIPEICITUTEIIE,
MHTEPHPETUPOBATH MTOTYUECHHBIN
pe3ynbTar
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OyHKIUU U TpaduKu.
Crenennast QyHKIUS
C LIEJIBIM [TOKA3aTeIEM

12

OyHKIUSA, CIOCOOBI 3a/1aHus (QYHKIIUH.
B3anmuo oOpaTHbIe QyHKIMH.
Komnozunms ¢ynkmuit. ['paduk
byHKIIUA. DIIeMEHTapHBIC
npeobpazoBanus rpadukoB GyHKIIH.
OGnacTh onpeesieHUs] U MHOYKECTBO
3HaueHui PpyHkmu. Hymu pyHkuumn.
[TpomexxyTKH 3HAKOITOCTOSIHCTBA.
YETHble 1 HEUETHBIC (DYHKITUU.
[Tepuonuueckue GyHKIINH.
[TpomexyTKH MOHOTOHHOCTH
byHKIIA. MakCHMyMBl 1 MUHUMY MBI
¢bynkuuu. Haubomnpliee u HauMeHblIIee
3Ha4YeHHUE (DYHKIMH HA POMEXKYTKE.
JluneiiHas, KBaJApaTHIHAsA U APOOHO-
nuHeHas QyHKIUHA. DIIEMEHTapHOe
WCCJICIOBAaHNE U TIOCTPOCHHE IPaPUKOB
3TUX (PyHKITUH.

CrerneHb ¢ 1eIbIM TTOKA3aTeIIeM.
bunom HeroToHa.

CrenienHast QyHKITUS C HATYPaJTbHBIM
U LIeJIbIM IToKa3atesieM. E€ cBolicTBa

U rpaduk

OmnepupoBaTh MOHATHAMH: (PYHKIIHS,
crocoObI 3a7aHusl (PyHKLINN; B3aUMHO
oOpaTHble (PYHKIIUHU, KOMIIO3UIIMS
byskimii, rpadux pyHKIMH, 006IaCTh
OIpe/ieNIEHUs] U MHOKECTBO 3HAUECHU I
GyHKUMU, HYIH QYHKIUH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA;
JWHEWHas, KBaJlpaTHyHasi, IpoOHO-
JWHEWHAs U CTeTIeHHass (QYyHKIUH.
BbINONMHATE 351eMEHTapHbIE
npeoOpa3zoBaHus rpa@uKoOB (PyHKIIHIMA.
3HaTh U YMETh JOKa3bIBATh YETHOCTh
WIA HEYETHOCTD (PYHKIIMH,
NEPUOANYHOCTD (DYHKIINU, HAXOIUTh
IPOMEXYTKH MOHOTOHHOCTH
(GYHKIIMH, MAKCUMYMBI I MUHUMYMBI
byHKIIMY, HAaUOOJbIIIEe U HAUMEHbIIIEEe
3HaueHue (PyHKIIUU HA TIPOMEKYTKE.
®opMyIUpPOBaTh U WILTIOCTPUPOBATD
rpau4IecKu CBONCTBA JIMHEHHOM,
KBaIpaTUYHOU, APOOHO-TUHEHHON 1
CTENEHHON (QYHKIHI.

BripaxxaTs popmynamu 3aBUCIMOCTH
MEX/1y BETMUMHAMHU.

3HaTh ONpeIeICHNE U CBOMCTBA
CTENEHH C LIEJIbIM NIOKa3aTeNeM;
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noAxoAsIyo Gopmy 3anucu
JEUCTBUTEIb-HBIX YUCEI JJI PEIICHUS
MPAKTUYECKUX 3a]1a4 U MPEICTABICHUS
JTAHHBIX

Apudmernyeckuii KopeHb 15 ApudmMeTnueckuii KOpeHb DopMyIUpOBATH, 3AIACHIBATH
n-Of CTEINEHHU. HaTypaJIbHOM CTENEHU U €ro CBOICTBA. | B CUMBOJIMYECKOU (popme
HppanumonanbHbie [IpeoOpazoBaHUs YUCITOBBIX Y MCIOJIb30BaTh CBOMCTBA KOPHS
YpaBHCHUS BBIPAKEHUI, COJIEpPKAILINX CTETICHH n-0# cTeneHu Jisl peoOpa3oBaHus
U KOPHU. BBIPAKCHUM.
WppanrioHanbHble ypaBHEHHUS. HaxoauTe penienns uppaliiOHAIbHBIX
OCHOBHBIE METO/IBI PELICHUS YpaBHEHUH C NOMOUIBIO
UPpALUOHAIBHBIX YPABHEHUH. PAaBHOCWJIBHBIX NIEPEXOA0B HIIN
PaBHOCUIIBHBIE TTEPEXO/BI B PEIICHUA OCYIIECTBJISISL MPOBEPKY KOPHE.
UppALMOHAIBHBIX YPAaBHEHUI. Crtpouth rpaduk GyHKIIUN KOPHS
CaoiicTBa 1 rpauK KOpHS n-0i n-0il cTeneHu Kak oOpaTHOM
CTENEeHU KaK (PyHKIMU 00paTHOM JUsl QYHKIIUU CTENEHH C HaTypaJibHbIM
CTENIEHU C HATypaJbHBIM [TOKA3aTEIEM NOKa3areyieM
[TokazaTenpHas GyHKIIHS. 10 Crenenp ¢ pauMoOHaIbHBIM @opMyIMPOBATH OINPEICIICHUE

IToka3arenbHbIe ypaBHEHUS

IIOKa3aTeseM 1 €€ CBOMCTBA.
[TokazarenbHast pyHKLUSA, €€ CBOIICTBA
u rpaduk. Mcnons3oBanue rpaduka
byHKINY TSI peIeHUs] YPaBHEHHM.
[TokazarenbHbie ypaBHEeHUS. OCHOBHBIE
METO/Ibl PEIICHUS MTOKa3aTEIbHBIX
YpaBHEHUU

CTEIEHH C PallMOHAJIBHBIM
MIOKA3aTeNEM.

BrimonasaTs mpeobpazoBanus

YU CJIOBBIX BBIPAKEHUH, COJIEPHKALTUX
CTEIEHH C PallMOHAJIBHBIM
MIOKA3aTENEM.

Hcnons3oBath nudpoBbie pecypehl
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JUISl IOCTpOeHUs rpaduka
NoKa3aTeabHON (DYHKITUU U U3YUYEHUS
€€ CBOICTB.

HaxonuTk pelienus moka3aTeabHbIX
YpaBHEHUN

Jlorapudmuyeckas pyHKIUS. 18 Jlorapudwm yucna. CoiicTBa JlaBath onpeneneHue Jorapudma
Jlorapupmuueckue norapudma. JlecssTuuHbIE U 4yHuCIa; JeCATUYHOrO U HATypaabHOrO
ypaBHEHHUS HaTypaJbHbIC JIOTAPU(MBI. jorapudmMa.
[IpeobpazoBaHue BbIpaKEHUH, Hcnonb3oBathk cBOMCTBA ToTapuMoB
coJiep KalluxX Jorapu(pMsbl. JU1s1 TpeoOpa3oBaHus
Jlorapudmuyeckast GyHKIMS, Jorapu(PMUYECKUX BHIPAKECHUM.
e€ cBoiicTBa U rpaduk. Ctpouts rpaduk sorapupmMuyeckoin
Ucnonb3oBanue rpaduka GyHKIUU dbyHKIMM KaKk 00paTHOM
JUISl PELLIEHUS] YPABHEHH. K II0KA3aTeJIbHOW U UCII0JIb30BATh
Jlorapudmuyecknue ypaBHEHUS. CBOMCTBA JIoTapu(PMUIECKON PyHKIIUU
OCHOBHBIE METO/IbI PEIICHUS JUTSL peLIeHUs 3a/1ay.
Jorapu@MUYEcKuX YpaBHEHUH. Haxonute pemenus
PaBHOCUIIBHBIE IEPEXO/IBI B PEHIEHUU jorapuMUYECKUX YpaBHEHU
Jorapu@MUYECcKUX ypaBHEHUN C IIOMOUIbIO PABHOCWIIBHBIX IIEPEX0I0B
WJIU OCYILECTBIISISI TPOBEPKY KOPHEH
Tpuronomerpruueckue 22 Cunyc, KOCUHYC, TAHT€HC U KOTaHTeHC | JlaBaTh ompeneneHus cCuHyca,

BBIPAKCHHUA U YPABHCHUA

YUCJIOBOTO apryMeHTa. APKCHUHYC,
APKKOCUHYC U apPKTAaHT€HC YK CIIOBOTO
apryMeHTa.

Tpuronomerpruueckasi OKpy>KHOCTb,

KOCHHYCa, TAHT€HCA U KOTAHI'€HCa
YHUCJIOBOI'O apryMEHTA; a TaKKe
apKCHHYCa, ApKKOCHHYyCa U
apKTaHI€HCa YUCIIa.
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OTIPEJICTICHHE TPUTOHOMETPHUICSCKUX
(YHKIMI YUCIIOBOTO apryMEHTAa.
OCHOBHBIE TPUTOHOMETPUIECKHEC
dbopmyisl. [IpeobpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKCHHIA.
Pemenre TpUroHOMeTpHYECKUX
ypaBHEHUI

[IprMeHATH OCHOBHBIE
TPUTOHOMETpUUYECKUE (HOPMYJIIBI

JUTsI TIpeoOpa3oBaHMs
TPUTOHOMETPHUUYECKHUX BBIPAKEHUN.
[TpumeHsTh HOPMYITBI TPUTOHOMETPHUH
JUISI pELIEHUSI OCHOBHBIX THUIIOB
TPUTOHOMETPUUECKUX YpPaBHEHUI

IlocnenoBarearHOCTH
1 MPOTPECCUU

10

[TocnemoBaTeIbHOCTH, CITOCOOBI
3aJlaHus MOCJIEI0BATEIBHOCTEM.
Metoa MaTeMaTU4E€CKON MHTYKIHH.
MOHOTOHHBIE U OTPAaHUYEHHBIE
nocaenoBarenbHocTu. Mcropus
aHan3a 0€CKOHEYHO MaJIbIX.
Apudmerrnyeckast U reoMeTpuIecKas
IIPOTPECCUU.

beckoneuHno yobiBaroias
reoMeTpruyecKas nporpeccus.
Cymma 6eckoHeuHO yObIBaromIei
reOMETPUYECKOU IPOTrPECCUM.
JIMHENHBIN U YKCIIOHEHIIUAJILHBIN
pocrt. Hucno e.

dopMyia CIOKHBIX IIPOLIEHTOB.
Hcnonbs3oBaHue mporpeccuu

JUISL pEIICHUs] peabHbIX 3a7a4
MPUKJIAJHOTO XapaKTepa

OnepupoBaTh NOHATUSIMH:
ITOCJIEIOBATEIBHOCTD, CIIOCOOBI
3a1aHus MOCIEN0BATEIbHOCTEN;
MOHOTOHHBIE Y OTpaHUYEHHBIE
MOCJIEI0BATEIbHOCTH; UCCIIEI0BATh
MOCJIeI0BaTEILHOCTH Ha
MOHOTOHHOCTh Y OTPAaHUYEHHOCTb.
[Tosyyats npencrasiieHue

00 OCHOBHBIX HJICSIX aHAJIN3a
OECKOHEYHO MaJIbIX.

JlaBaThb onpeneneHne
apu(pMETHIECKON U TEOMETPUIECKOM
nporpeccuu. JJoka3piBaTh CBOKMCTBA
apu(METHIECKON U TeOMETPUIECKON
POrPECCUN, HAXOAUTH CYMMY YJIEHOB
MPOTPECCUH, a TAKKE CYMMY HJICHOB
OECKOHEYHO yOBIBAIOIICH
reOMETPUYECKON IPOTPECCUM.
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Hcnonw3oBatk nporpeccun

JUTSL pelIeHus 3a/1a4 MPUKIaHOTO
XapaKkTep.

[TpumMeHATH GopMYITy CIIOKHBIX
IPOLIEHTOB JIJIsl peIleHUs 3a]1a4
U3 peajbHOW MPAKTUKH

HenpepriBHble GyHKINN.
[IpousBonHas

20

HenpepriBHbie PyHKIIMU U UX
cBoiicTBa. Touka pa3psiBa.
AcumMnToTsl rpaduKoB PYHKITUH.
CBoiicTBa (DyHKIIMI1 HETPEPHIBHBIX
Ha OTpe3Ke. MeTox HHTEPBAJIOB

JUISl PEILIEHUSI HEPABEHCTB.
[IprMmeHenne CBOMCTB HEPEPBIBHBIX
byHKUMN U penieHus 3a1ay.
[IepBas u BTOpast MpOU3BOAHBIE
dbynkuuu. Onpeaenenue,
reOMETPUYECKUIA U (PU3NYECKUN CMBICIT
IIPOU3BOJHON. Y paBHEHUE
KacaTelbHOH K TpaduKy GyHKIUU.
[Ipou3BOHBIE DTIEMEHTAPHBIX
dbynknuii. [TpousBoaHass CyMMmsl,
IIPOU3BENCHUS, YACTHOTO U
KOMITO3ULIMU (DYHKIIHIA

OnepupoBaTh MOHATUAMH: PYHKIUS
HEIpEpPbIBHAs HA OTPE3KE, TOUKA
pa3pbiBa GyHKLIHUU, aCUMIITOTA
rpaduka QyHKIIUH.

IIpuMeHATH CBOMCTBA HENPEPBIBHBIX
GyHKUMNA 1151 peleHus 3a/1ay.
OnepupoBath MOHATUAMH: NIEPBASI U
BTOpasi IPOU3BOHbIC QYHKINH;
NOHUMATh GU3HYECKUI U
F€OMETPUYECKUN CMBICI IPOU3BOIHOM;
3alMUCBIBaTh YPAaBHEHUE KACATEIBHOM.
BbIyucisTh Npou3BOIHBIE CYMMBI,
IPOU3BEIECHUS, YACTHOTO U CIOXKHOU
GyHKUIUU.

N3yuaTh NpoM3BOIHBIE STIEMEHTAPHBIX
(GyHKUIUH.

Hcnonbs30BaTh reOMETPUYECKUN U
(U3UIECKHUI CMBICH IPOXU3BOTHOM

JUISL pELIEHUS 3a/1a4
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[ToBTOpEeHue, 0000IICHUE, 5
cHCTeMaTHu3aIusl 3HaHUM

OCHOBHBIE TTOHATHSI Kypca aareopbl
M HayaJl MaTEMAaTHYECKOIr0 aHaJIn3a
10 knacca, o6001IeHNE 1
CHCTEeMaTH3aIMs 3HAaHUI

[IpuMeHATh OCHOBHBIE IOHITHS Kypca
anreOpbl U HAYaJl MATEMaTUYECKOTO
aHaju3a JJis peuieHus 3a1a4y

U3 peasIbHOM KU3HU U APYTHUX
IIKOJIBHBIX MPEIMETOB

OBHIEE KOJIMYECTBO 136
YACOB I1O ITPOTPAMME

TEMATHUYECKOE IINTAHUPOBAHHUE
10 KIIACC

Ne
/o

HanmeHoBaHMe pa3jeioB U TeM
NPOrpamMMbl

KoaunuecTBo yacoB

DJIEeKTPOHHbIE

KonTtpoabHubie

Bcero
padoTbI

IIpakTH4eckune
padoThI

(uudposrbie)
o0pa3oBaTe/ibHbIE

pecypcbl

MHOK€eCTBO IEHCTBUTENBHBIX YHCEIL.
MHuorounensl. PalinoHanbHble ypaBHEHHUS U
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
ypaBHEHUH

Oynkuun 1 rpapuku. CreneHHas GyHKIUS C
LIeJIBIM [TOKa3aTeIeM

24 1

12 1

ApudpmeTnueckuii KOpeHb N-0i CTEIEHH.
HppauunoHaibHble ypaBHEHUS

IToka3zarenbHas pyHkius. [TokasarenbHbie
ypaBHEHHUSI

15 1

10 1

Jlorapudmuueckas pyHKIuUS.
Jlorapupmuyeckne ypaBHEHHS

18 1

Tpuronomerpuyeckue BoIpaXXeHUS U

22 1
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YpaBHEHUS
7 [TocnenoBaTeIbHOCTH U IPOTPECCUH 10 1
8 HenpepoiBabie pynkuuu. [IponszBoanas 20 1
9 HOBTOPGHI/IG, 000011IeHNEe, CHCTEMATH3 AU 5 )
3HAHUHN
OBILIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 136 10
11 KJIACC
HazBanue KomnaectBo OcHOBHOE coAepKaHuE pas3ena OcHOBHBIE BUIBI AESITCILHOCTH
paznena (Tembl) 4acoB (Tembr) oOyyJaronmxcs
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UccnenoBanue QyHKIUH
C TIOMOIIIBIO MPOU3BOTHOM

22

[Iprmenenne npon3BOHON

K UCCJIEJIOBAHUIO (DYHKLIUI

Ha MOHOTOHHOCTb M KCTPEMYMBI.
Haxoxienne HanboJpmero u
HaVMEHBIIIETO 3HAYEHUSI HENPEPBIBHOMN
(YHKIIMM Ha OTpE3Ke.

[Iprmenenne mpon3BOIHON

JUTSI HAXOKJICHUSI HAaWJTY YIlIETO
pelIeHus B IPUKJIAIHBIX 33a4ax,

JUTSI OTIPEACIIEHUS] CKOPOCTH U
YCKOPEHHMSI POLECCA, 3aJaHHOTO
(dopmyoii unu rpaduKoMm.
Kommno3unus pyHKUIuM.
I'eomeTpuueckue 00pasbl ypaBHEHUH U
HEPABEHCTB HAa KOOPAMHATHOMN
IUIOCKOCTH

Ctpouth rpadik KOMITO3HUITIH
(GYHKIMI ¢ TOMOIIBIO 3IEMEHTAaPHOTO
VCCIICIOBAHUSI U CBOMCTB KOMITO3UIIUH.
CtpouTth reomeTpruecKkue o0pasbl
YPAaBHEHUI U HEPABEHCTB

Ha KOOPJAMHATHOM MIOCKOCTH.
Hcnonws3oBaTh NpOU3BOAHYIO

JUTs uccnieioBaHust QyHKIUN

Ha MOHOTOHHOCTb U DKCTPEMYMBI;
HAXOJUTh HAUOOJIbIIIEE U HAUMEHBIIIEEe
3Ha4YeHUs (PYHKIIMU HEPEPHIBHON Ha
OTpe3Ke; CTPOUTH rpaduku PyHKITHI
Ha OCHOBAHUM IIPOBEAEHHOTO
UCCJIEIOBAHMS.

Hcnonws3oBaTh NpOU3BOAHYIO

JUISl HAXOKJICHUSI HAWITYYIIIErO
pelLIeHUs B IPUKIIAHBIX, B TOM YHCIIE
COILMAJIbHO-D)KOHOMUYECKUX, 3a/1auax,
JUISL OIPENIEIIEHHUS] CKOPOCTH

Y YCKOPEHUS MPOoLECCca, 3aJaHHOTO
dbopmyoii unu rpad@uKom.

[Tomydarts npeacrasiieHue
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O IIPUMCHCHUU HpOHBBOI{HOﬁ
B pa3JIMYHBIX OTPACIIAX 3HAHUU

ITepBooOpa3Has u UHTErpa 12 [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO OnepupoBaTh MOHITUSIMU:
nepBooOpa3HbIiX. [lepBooOpazHbie nepBooOpasHas U Onpe1eIEHHBIN
aneMeHTapHbIX QyHKIUH. [IpaBuna unrterpai. Haxoaute nepBooOpasHbie
HAXOXCHUS IEPBOOOPA3HBIX. AJIEMEHTAPHBIX PYHKIMN U BBIUYUCIATH
Hurerpan. ['eomeTprudeckuii CMbICIT uHTerpai no gopmyne HeroTona—
MHTETpana. Beraucnenue Jleitbnu1a.

ONPENEIIEHHOTO UHTErpaJIa 1O Haxonuts miomaau miockux Gpuryp
dbopmyne Hetorona— JleliOuuIa. 1 00BbEMBI TEIT C TIOMOIITBIO
[IpumeHenue uHTerpana ONPENEIIEHHOTO UHTETPAJIA.

JUISl HAXOXKIAEHUS TUIOIIAIEN 3HAKOMHTHCS C MATEMaTUYECKUM
IJIOCKUX (GUTYDP B 00BEMOB MOJICTUPOBAaHUEM Ha TIPUMEPE
F€OMETPUYECKUX TEIL IuQdepeHInaIbHbIX YPaBHEHUIA.
[Tpumepsl permeHni [Tony4yaTs npeacTaBiIeHUE O 3HAYCHUU
muddepeHnanbHbIX ypaBHEHUIA. BBEJCHUS MMOHATHS UHTErpaia
MaremaTnyeckoe MOJIEINPOBAHHE B Pa3BUTUU MAaTE€MaTUKHU

peabHBIX IIPOLIECCOB C ITOMOILBIO

nuddepeHuanbHbIX YpaBHEHUN

I'paduku 14 Tpuronomerpuyeckue QyHKIIHH, UX Hcnonb3oBath 1iudpoBbIe pecypchbl

TPUTOHOMETPUUYECKUX CBOMCTBA U TrpaUKH. IUI IOCTPOCHUS TPaPUKOB

GyHKIMiA. OT60p KOpHEH TPUTOHOMETPUIECKUX TPUTOHOMETPUUECKUX (YHKIIUU U

Tpuronomerpuyeckue YPaBHEHUN C IOMOLIBIO WU3YUYEHHUs UX CBOWCTB.

HEpPABEHCTBA TPUTOHOMETPHUUECKON OKPYIKHOCTH. Pemars Tpuronomerpudeckue
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Pemenne TpuroHOMeTpUIECKUX
HEPaBEHCTB

YPaBHEHHUS U OCYIECTBISITh OTOOP
KOpHEH ¢ TIOMOIIIBIO
TPUTOHOMETPUYECKOMN

OKPYKHOCTH.

[TpumeHsTh HOPMYITBI TPUTOHOMETPHUH
JUIS PEIIEHUsI OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB.
Hcnonb3oBath HUGPOBBIE pECYPCHI
JUISI IOCTPOEHHMSI U KCCIIEIOBAHUS
rpagukoB QyHKIMIA

WNppanmonansHsle,
ITOKA3aTEeIbHBIE U
JorapupmMuiecKkue
HEpaBEHCTBA

24

OCHOBHBIE METO/IbI PEILICHHS
TIOKA3aTeJIbHBIX U JIOTApU(PMUICCKUX
HEPaBEHCTB.

OCHOBHBIC METOJIbI PEIICHUS
UPpaMOHATBHBIX HEPABEHCTB.
I'padmueckue MeToabl perieHus
UPpAMOHATBHBIX, TOKA3aTEIBHBIX H
aorapuMHUYECKUX YPaBHCHUH U
HEPaBECHCTB

[IprMeHsTh CBOMCTBA ITOKA3aTEIBHON
U JjorapumMudeckoit GyHKIui

K PELICHUIO TTOKA3aTEIbHbIX U
JorapuMUYECKUX HEPABEHCTB.
OO6ocHOBaTh paBHOCWJILHOCTh
MEePEXO0B.

Pemate nppannonanbHbie U
KOMOMHUPOBAaHHbBIE HEPABCHCTRA,

C IOMOIIbIO PABHOCHIIBHBIX
IIEPEXO0B.

Ucnonb3oBathk rpaduueckre MEeTO bl
Y CBOMCTBA BXOJSAIINX B YpaBHEHUE
WJIM HEPABEHCTBO (DYHKITHIA

JUISL pEILICHUS 3a/1a4d
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KommekcHsle uncna 10 KommekcHsie uncna. Anredpanyeckas | OnepupoBaTh MOHATHSIMU:
U TPUTOHOMETpUYECcKask (OPMBbI 3aMKUCH | KOMIUJICKCHOE YHCIIO0 U MHOYKECTBO
KOMIUIEKCHOT'O YUCJIA. KOMILIEKCHBIX YHCEIL.
ApudmeTrrueckue onepamnuu [IpencraBisiTh KOMILIEKCHBIE YUCTIA
C KOMIUIEKCHBIMU YUCJIaMHU. B anreOpanveckou u
N300pakeHre KOMIUIEKCHBIX YHCET TPUTOHOMETPUUECKOU opme.
Ha KOOPJIUHATHOM IIOCKOCTH. Brimonusats apudmMeTrnueckue
®opwmyina Myaspa. Kopuu n-oit OIlepally C HUMHU.
CTEIIEHU U3 KOMIUIEKCHOI'O YHCJIA. N300paxaTh KOMILJIEKCHBIE YHCTIa
[IprMeHeHE KOMIUIEKCHBIX YU CET Ha KOOPAMHATHOM TIOCKOCTH.
JUI pelieHus: GU3NIECKUux U [Ipumensars Gpopmyiy Myaspa u
reOMETPUYECKUX 3a/1a4 I10JIy4aTh IIPEJCTABICHUE O KOPHAX
n-OU CTENEHU U3 KOMILIEKCHOTO YHCIIA.
3HAaKOMUTBCSA C PUMEPAMHU
IIPUMEHEHUS KOMIUIEKCHBIX YHCEI
JUISl pPELLIEHUS] TEOMETPUUECKUX U
bu3nYecKuX 3a1a4
Harypanbhbie u nensie uncna 10 Harypanbhbie u nenble unca. OnepupoBath NOHATUSIMU:

[IppuMeHeHnEe MPU3HAKOB JICJIMMOCTH
uensix yucen, HOJl u HOK, octatkos
0 MOAYJII0, arroput™Ma EBkinaa

JUTS PEIIECHMS 3a71a4 B [ETbIX YMCIIaxX

HaATypaJbHOE U LIEJI0E YUCIIO,
MHO>KECTBO HATYPaJIbHBIX U IIEJIbIX
YHUCEl.

Hcnons30BaTh NpU3HAKH JETHMMOCTH
LEJIBIX YMCEIT; OCTATKU 10 MOAYJIIO;
HO/I n HOK HarypaJIbHBIX Ynced;
anroput™ EBKiMa Asis pereHus
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3a11ad4.
3anuchIiBaTh HATYpaJibHBIC YK CIIa

B Pa3JIMYHBIX MTO3UIIMOHHBIX CUCTEMAX
CUMCJICHHUS

Cucrembl pallMOHAJIbHBIX, 12 Cucrema 1 COBOKYITHOCTb ypPaBHEHU. OnepupoBaTh MOHATUAMH: CUCTEMA U
UpparMoHaIbHbIX PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI- COBOKYIHOCTb YPaBHEHUU U
MOKa3aTeIbHbIX CJIEICTBHSL. HEPaBEHCTB; PEIIEHUE CUCTEMBI WU
U JIOTApUPMUYECKUX OCHOBHBIE METO/IbI PEIICHUS] CUCTEM U | COBOKYIIHOCTH; PABHOCUJIBHEIE
ypaBHEHUI COBOKYITHOCTEW pallMOHAJIbHBIX, CUCTEMBI U CUCTEMBI-CIIE/ICTBHSI.
UppalMOHAIBHBIX, TOKA3aTEJIbHBIX U Haxonuts penieHus: cuctemM u
JAorapu(pMUYECKUX YpaBHEHUH. COBOKYITHOCTEW LIENBIX
IIpuMeHeHre ypaBHEHHI, CUCTEM U palMOHAIbHBIX, UPPALIMOHATIBHBIX,
HEPABEHCTB K PELICHUIO MOKA3aTeJIbHBIX U JIOTapUPMUUECKUX
MaTEMaTUYECKUX 3a7a4 U 3a1a4 ypaBHEHUI U HEPABEHCTB.
U3 Pa3IMYHBIX 00JaCTel HAYKH U [IprMeHSTh cCUCTEMBI YpABHEHU
peanbHOM KU3HU, UHTEPIIpETalus K PELICHUIO TEKCTOBBIX 3a/1a4
IIOJIYYECHHBIX PE3YJIbTATOB U3 pa3IMYHbBIX 00J1acTeH 3HAHUM U
peanbHOM KU3HU; UHTEPIPETUPOBATH
NOJIyYEHHBIE PEILICHHUS.
Ucnons3oBath mudpoBbie
pecypcel
3agaum ¢ napameTpamu 16 PannonanbHbie, nppanvoOHAIBHBIE, Bri6upats cioco6 pemieHus

MOKa3aTelibHbIE, TOTapu(pMUUECKUE U
TPUTOHOMETPUUYECKUE YPABHEHHS,
HEPABEHCTBA U CUCTEMBI

palMOHAIbHBIX, UPPAIIMOHATIBHBIX,
NOKa3aTeNbHBIX, JJIOrapU(PMUIECKUX U
TPUTOHOMETPUUECKUX YPABHEHUI
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C mapameTpaMu.
[TocTtpoeHnue u uccienoBanue
MAaTEMATUYECKUX MOJIECIICH PEeATbHBIX
CUTYalluM C MOMOUIIBIO YPABHECHUM,
CHCTEM YPAaBHEHUI U HEPABEHCTB

C mapameTpamu

Y HEPABEHCTB, COJAEPKaIINX
MOJYJIA U ITAPaMETPHI.

[TpumensTs rpadudeckue u
AHAJIMTUYECKUE METOMBI ISl PELICHUS
YPaBHEHUI U HEPABEHCTB

C IapaMeTpaMH, a TaKKe
uccienoBanue GyHKIUNA MeToaMu
MaTeMaTH4YECKOr0 aHAJIN3A.

Ctpouts 1 UCCIea0BaTh
MaTeMaTUYECKUE MOJEIU PEAIBHBIX
CUTYyallli C MOMOIIBIO YPaBHEHUH,
HEPABEHCTB U CUCTEM

C mapaMeTpamMu

[ToBTOpEeHue, 06001ICHKE,
cucTeMaTu3anus 3HaAaHUHN

16

OCHOBHBIE TIOHATHSA U METOBI Kypca,
000011IeHrE U cCUCTEMAaTU3AllU 3HAHUI

MonenupoBaTh pealibHbIE CUTyaLIMU
Ha SI3BIKE aNreOpbl, COCTABISATh
BBIpAKEHUSI, YyPaBHEHMS, HEPABEHCTBA
U UX CUCTEMBI 10 YCIIOBUIO 33/1auu,
UCCIIE0BATh MOCTPOEHHBIE MOJIENN

C UCTIOJIB30BaHUEM armapara ajareOpsl,
UHTEPIPETUPOBATH MOJTYyUEHHBII
pe3yibTar.

[TpumenaTs GyHKIMH

JUIS1 MOJICJIMPOBAHMS M UCCIIEIOBAHUS
peantbHBIX MPOLECCOB.

Petate npuknagHbie 3a1auu,
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B TOM YHCJI€ COLIMATIbHO-
SKOHOMHUYECKOTO U (PU3UUECKOTO
XapakTepa, CPpefCTBAMU anreOpsl
¥ MaTEMaTUYECKOTO aHaJIn3a

OBHIIEE KOJIMYECTBO 136
YACOB I1IO ITPOI'PAMME
KosmmmuecTBo yacoB DJIEeKTPOHHbIE
Ne HaumenoBaHue pa3iejioB U TeM (undposbie)
n/n NPOrpaMmbl Bcero Konrpoarurre  Mpakriieckue o0pa3oBaTe/IbHbIE
padoTsbI padoThI pecypesr
1 HCCJ‘IGILOB&HI:IG (GYHKIHI ¢ TOMOIIIBIO 2 1
ITPOU3BOTHOM
2 IlepBooOpazHas 1 UHTETpa 12 1
3 I'paduku TpUroHOMETpHUECKUX (QYHKIUH. 14 1
Tpuronomerpuyeckue HepaBeHCTBA
4 WppanmonanbHble, MoKa3aTelbHbIE U 24 1
JorapupMHUUECKUEe HEPABEHCTBA
5 KommiekcHbie yucna 10 1
6 HarypanbHble U 11e5ble yncina 10 1
CucreMbl palliOHaIbHBIX, HPPALMOHATIBHBIX
7 MOKa3aTeJIbHBIX U JIOTapU()MUIECKUX 12 1
YpaBHEHUI
8 3ajauu ¢ mapameTpamu 16 1
9 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 Al 16 5

3HAHUH
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‘ OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136 10 | 0 |
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PABOYAS TIPOI'PAMMA YYUEBHOI'O KYPCA
«T'EOMETPUS»

MNOACHUTEJIBHASA 3AIIMCKA

['eometpust siBisieTCss OMHUM W3 0a30BBIX KypCOB HAa YPOBHE CPEIHETO OOIIero
oOpa30oBaHUs, TaK KaKk 00ECIIEYNBACT BO3ZMOXKXHOCTh H3yUCHUSI TUCIUILIAH €CTECTBEHHO-
HAyYHOU HAMpaBJIEHHOCTH U MPEAMETOB F'yMaHUTApHOTO 1uKJIa. [lockoabKy Jlornueckoe
MBINIIICHHE, (GOopMUpyeMOe TpH U3YYCHUH OOYYaIOMUMUCS TOHSTUHHBIX OCHOB
TEOMETPUU, TPHU JOKA3aTeIhCTBE TEOPEM U TIOCTPOCHHH IIETIOYKH JIOTHYECKUX
YTBEPKJICHUM MPU PEIICHUH FT€OMETPUUYECKUX 3a]1a4, YMEHUE BbIIBUTATh U OMPOBEPIaTh
TUTOTE3bl HEMOCPEACTBEHHO UCTIONB3YIOTCS MPHU PEIICHUH 33]1a4 €CTECTBEHHO-HAYYHOTO
IIMKJIA, B YaCTHOCTH (PH3UYIECKUX 3a71ad.

[lens ocBoeHusi mporpamMmbl yueOHOTO Kypca «['eomerpusi» Ha yriyOnéHHOM
YPOBHE — pPa3BHTHE WHAWBUAYAJILHBIX CIIOCOOHOCTEH OOydYaronmuxcs NpH H3yYCHHUU
reOMETPHUH, KaK COCTaBJISIONIEH TpeIMeTHON o0acTu «MaTeMaTruka u HH(OOpPMaTHKa»
yepe3 o0ecrieyeHue BO3MOXKHOCTH MPUOOPETEHUS U UCIOJIb30BaHUs Oosiee TiIyOOKUX
TCOMETPUUYCCKUX 3HAHWK W JIEUCTBHM, CHEMU(DPUUHBIX TEOMETPUU, M HEOOXOIUMBIX
JUISL YCHEMIHOTO TMpo¢eCCHOHATBHOTO 00pa30BaHUsI, CBS3aHHOTO C HCIOJIb30BAaHUEM
MaTEeMAaTUKH.

[IpuopuTeTHEIMU 3aJadaMH  Kypca TEOMETpPHUH Ha yIrIyOJIEHHOM YpOBHE,
PaACIIMPSIONIMMH ¥ YCUIUBAIOIIAMH Kypc 0a30BOTO YPOBHS, SIBIISTFOTCS:

pacIMpeHne TMPEACTaBICHUS O TEOMETPHUU KaK YacTH MHUPOBOW KYJIbTYpHl H
dbopMHpOBaHNE OCO3HAHUS B3aMMOCBSI3H T€OMETPHUH C OKPY>KAIOIIIUM MUPOM;

dbopMHpoBaHUEe MPEICTABICHUS O TPOCTPAHCTBEHHBIX (QUTYpax KaK O BAKHEHIIMX
MaTEMaTHYECKUX MOJICTIAX, IMO3BOJISIONIUX OINKMCHIBATh W HM3y4aTh Pa3HBIC SBICHUS
OKPY’KAIOIlero MHpa, 3HAHWE TMOHATUWHOTO afmaparta mo pasaeny «CrepeomeTpusd
y4eOHOT0 Kypca reOMeTpHH;

dbopMHupoBaHWE YMEHHS BIIaJIeTh OCHOBHBIMHU TMOHATUSIMU O MPOCTPAHCTBEHHBIX
durypax m HX OCHOBHBIMH CBOWCTBaMH, 3HaHUE TeopeMm, (QopMyn U yMeHHe
WX TPUMCHSTh, YMEHHUS JOKA3bIBaTh TEOPEMBbI M HAXOJIUTh HECTAHIAPTHBIC CIIOCOOBI
peIIeHUS 3a/a4;

(dbopMHpOBaHNE YMEHHUS paCIlO3HABaTh HA YEPTEIKAX, MOJICIIAX U B PCATBHOM MHPE
MHOTOTPAHHHMKH U TeJla BpaIleHUs, KOHCTPYUPOBATh TEOMETPUICCKIE MOJICIIH;

dbopMHupOBaHWE TIOHMMAaHUS BO3MOXHOCTH aKCHOMATHYECKOTO ITOCTPOCHUS
MaTeMaTUYeCKuX Teopud, (GOpPMHUpPOBAHWE TIOHMMAHUS  POJM  AKCHOMATHUKH
IIPY MPOBEAEHUH PACCYHKIACHUIM;

dbopMHupoBaHWE YMEHHUS BIAACTh METOJaMH JOKA3aTelIbCTB W aJITOPUTMOB
pelIeHus, YMEHUS UX MPUMEHSATh, MPOBOJUTH JTOKA3aTEIbHBIE PACCYXKICHUS B XOJE
pEIICHHs] CTEPEOMETPUYECKUX 3a/1a4 U 33/a4 C MPAKTUYECKUM COJICPKaHHEM,
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dbopMHpoBaHUE MPEACTABICHUSI O HEOOXOAMMOCTH JI0KA3aTENbCTB MPU OOOCHOBAHUU
MaTeMaTUYECKUX YTBEPKICHUN W POJM aKCMOMATUKU B MPOBEACHUU J1€TyKTHUBHBIX
pACCYXICHU;

Pa3BUTHE U COBEPIICHCTBOBAHUE UHTEIUICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEM
oOydJaronmmxcsi,  IMO3HABATCIIbHOW  aKTUBHOCTH,  HMCCIIENOBATEIbCKUX  yYMCHH,
KPUTUYHOCTH MBIIIUICHUSI, HHTEpECca K U3yUYEHUIO T€OMETPHH;

(dopMupoBaHre GyHKIIMOHATHHON TPAMOTHOCTH, PEJICBAHTHON T€OMETPUHN: YMEHUS
pacro3HaBaTh NPOSBICHUS T€OMETPUUYECKUX MOHITUN, OOBEKTOB M 3aKOHOMEpPHOCTEH
B pCalbHBIX JKMU3HEHHBIX CHUTYyallMsX U TPU H3YyUYECHUU TPYTUX y4eOHBIX
IIPEIMETOB, MPOSIBICHMS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEM, MOAEIIMPOBAHUS pPEaTbHBIX
CUTyalluii, HCCIEAOBaHUS TIOCTPOCHHBIX MOJENel, HWHTEPNpPEeTalud MOJTYyYEHHBIX
pe3yabTaTOB.

OCHOBHBIMH  COJIEpKATECIIbHBIMUA ~ JUHUSIMU ~ y4eOHOro Kypca «l'eomeTpusi»
B 10-11 «kimaccax sBastorcsi: «lIpsiMble ©  MIIOCKOCTH B MPOCTPAHCTBEY,
«Mmnororpannukn», «Tena BpameHus», «BEekToppl U1 KOOpIMHATEI B IPOCTPAHCTBEY,
«JIBMKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe B DPI'OC COO TpeboBaHHE «yMETh ONEPUPOBATH
MOHATUSIMUY», PEJICBAHTHBIX T'€OMETPUU Ha YIIIyOJEHHOM ypoBHe 0o0yueHus B 10-11
KJIaccaXx, OTHOCUTCA KO BCEM COJEpXaTelbHbIM JIMHUSM Yy4eOHOro Kypca, a
dbopMHpoBaHUE JTIOTUYECKUX YMEHUN pachpeiesieTCsi He TOJbKO MO COJEPKaTeNbHBIM
JUHUSM, HO W 10 rojam oOyueHus. CoxaepkaHue 0oOpa3OBaHHs, COOTBETCTBYIOIIEE
NpeIMETHBIM  pe3ysibTaraM  ocBoeHus  DenepanbHOl  pabodeil  mporpammel,
pacnpenenéHHbIM 0 rojaM OOyYeHHs, CTPYKTYPUPOBAHO TaKUM 0Opa3oM, YTOOBI
KO BCEM OCHOBHBIM, MPHUHIMIHAIBHBIM BOMpOcCaM oOOyuaromuecs oOpariainuch
HEOJHOKPATHO. DTO MO3BOJISIET OPTaHU30BATh OBJIaICHHE FTEOMETPUUECKUMHU MOHATUIMU
W HaBbIKAMM TIOCJIEIOBATEIbHO U TOCTYMATEIbHO, C COOJIFOJICHHEM TPUHIIMIIA
MIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYaTh B OOIIYI0 CHUCTEMY T€OMETPHUYECKHX
NpEeACTaBICHU OOydYalomMXCcsd, pacupss U yriyonsst €€, o0pasys NpOoYHbIe
MHO>KECTBEHHBIE CBS3H.

[lepexon K U3y4EHHIO FT€OMETPUH Ha yTIyOJEHHOM YPOBHE MO3BOJISET:

co37aTh ycIoBus 11 AuddepeHuanuu 00ydeHus, TOCTPOSHUS WHIUBUTY AIbHBIX
o0pa3oBaTeNbHBIX MPOTPAMM, OOECHEeUUTh YIIIyOJNEHHOE W3YyUYE€HHE TE€OMETPUU
KaK COCTaBJISIONIEH yueOHOTo IpeameTra «MareMaTikay;

MOATOTOBUTH OOYYAIONTUXCS K TMPOJIODKCHHUIO M3YUYCHUS MATEMaTUKH C YYETOM
BbIOOpa Oyaymielr mnpodeccuu, obOecneyuBas MPEEMCTBEHHOCTh MEXIYy OOIIUM
U Ipo(peccoHanbHbIM 00pPa30BaHUEM.

Ha uzyuenue yueOHOro kypca «I'eomeTpus» Ha yriayOJIeHHOM YpPOBHE OTBOJIUTCS
204 gaca: B 10 wxmacce — 102 waca (3 uwaca B Heaemwo), B 11 kmacce — 102 yaca
(3 yaca B HezeIIO).
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COJEPKAHUE OBYUYEHUA

10 KJIACC

IIpsiMmble U VIOCKOCTH B IPOCTPAHCTBE

OcHoBHBIE TIOHATHS cTepeoMeTpuu. Touka, mpsiMasi, IUIOCKOCTb, IMPOCTPAHCTBO.
[TonsiTue 06 aKCMOMATHYECKOM MOCTPOEHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEICTBUS U3 HUX.

B3anmHOe pacnosiokeHue TIpsAMBIX B NPOCTPAHCTBE:  IIEPECEKAIOIINECH,
IapajulesIbHble M CKpelIMBaromuecs npsMsle. [Ipu3Haku CKpEIMBAIOMIMXCS MPSAMBIX.
[TapannenbHOCTh OPSIMBIX M IUIOCKOCTEM B IPOCTPAHCTBE: Mapajuie/IbHbIE IPSMBIE
B IIPOCTPAHCTBE, MTApAJUIEIIBHOCTD TPEX MPSAMBIX, MAPAIIIETBHOCTD IIPSAMOU U IIJIOCKOCTH.
[TapanmienpHOe M LIEHTpPAJIbHOE NPOEKTUPOBaHUE, H300paxkeHue @uryp. OCHOBHbIE
CBOMCTBa MapaJUieIbHOTO MNpPOeKTUpOBaHUsA. M3o0pakeHue Quryp B mHapaylieiabHOU
IPOCKIMHU. YTJIbl C COHANPABICHHBIMHU CTOPOHAMM, YIOJ MEXKIYy HPSIMBIMU
B IpocTpaHCTBE. IlapasuiesbHOCTh IIJIOCKOCTEN: MapaJUIeIbHbIE INIOCKOCTH, CBOMCTBA
napajuiebHbIX MIockocTel. IIpocreiimme mpocTpaHCTBEHHbIE (DUTYpPHl HA IUIOCKOCTH:
TETPadAp, NapALIEIEIHUIIE], IOCTPOCHUE CEYEHNN.

[lepneHAUKYIAPHOCTh NPSMOW H  IUIOCKOCTH: IEPIIEHAUKYJSIPHBIE —MPsIMbIE
B IIPOCTPAHCTBE, MPSAMBIC MTApaJUICIIbHBIE U MIEPIICHINKYIJIIPHBIE K INIOCKOCTH, MTPU3HAK
MEPIIEHAUKYJSIPHOCTH TMPSIMOM U IUIOCKOCTH, TEOPEMA O MPSIMOU IEPIEHAUKYJISIPHOU
I0CKOCTH. OpTOroHambHOE NPOEKTHpOBaHME. [lepneHAMKYIsAp YW HAKIOHHBIE:
PAcCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSHUE OT IMPSAMOM A0 IJIOCKOCTH, IPOCKIUA
buryps Ha IIJIOCKOCTB. [lepnieH UKy ISPHOCTD IIJIOCKOCTEH: IIPU3HAK
MEPIEHAUKYJISIPHOCTH JIBYX IJIOCKOCTEN. TeopeMa 0 TpEX NepreHANKYIIApaXx.

YTrabel B IPOCTPAHCTBE: YroJl MEXAY NPSIMOM U INIOCKOCTBIO, ABYI'PaHHBIA YIOJI,
JIMHEWHBIA yTOJ JBYTrpaHHOTO yria. TpéxrpaHHblii U MHOrOrpaHHbie yribl. CBoiicTBa
IUIOCKUX YTJIOB MHOTOIpaHHOro yria. CBOWCTBA IUIOCKMX W JBYTPAaHHBIX YTIJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB U CHHYCOB JUI TPEXTPAHHOIO YIJa.

MHoOrorpaHHuKH

Buapl MHOTOrpaHHUKOB, pa3BEépTKa MHOTOrpaHHuka. [Ipu3zma: n-yrompHas npusma,
npsiMasi ¥ HaKJIOHHasT TMpu3Mbl, OOKOBas M TOJHAas MOBEPXHOCTb MPU3MBI.
[Tapannenenurnen, npsAMOYTOJIBHBIN NapauieNienune ] u ero cBoctea. Kparuaiimue nmytu
Ha [IOBEpPXHOCTM MHOrorpanHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas TeopeMa
[Mugaropa. [Mupamuna: n-yronbHas nupamuaa, IpaBUIbHAsA M yCE€UEHHAs MUPAMMIIBIL.
CpoiictBa pEébep u OOKOBBIX TpaHed mNpaBWwiIbHOW nUpamuabl. [IpaBuiibHBIE
MHOIOTPAaHHMKHU: IIpaBWIbHAsA MpU3Ma M IpaBWIbHAg NUPAMUA, [PAaBUIIbHA
TpeyroJyibHasi MUpaMua U MPaBUWIbHBIN TeTpasap, KyO. [IpeacTaBienue o mpaBUIIbHBIX
MHOT'OIPaHHUKAX: OKTadp, JOACKAIAP U UKOCADIP.

Boluucienue 31€MEHTOB MHOTOTPAaHHHUKOB: pé€Opa, auaroHanu, yribl. [lmomans
OOKOBOM MOBEPXHOCTU U MOJHOW MOBEPXHOCTH MPSIMOM MPU3MBI, MIIOIIAb OCHOBAHUI,

41



OenepanbHas pabouas nporpamma | Maremarnka. 10—11 kmacceel (yriyOn€HHBIN ypPOBEHB)

TeopeMa 0 OOKOBOI OBEPXHOCTH MpsIMON Npu3Msbl. [lnomans 60koBOI MOBEPXHOCTH U
ITOBEPXHOCTH IIPABUJILHOM NMUPAMUJIBI, TEOPEMA O ILUTONIAAN yCEUEHHON TUPaMU/IbI.

CummeTpruss B OPOCTPAHCTBE.  OJJIEMEHTbIl  CHMMETPHUHM  IIPABHIIBHBIX
MHOTOIrpaHHUKOB. CHUMMETpHsi B  MNPaBUJIBHOM MHOIOTPAHHHUKE: CUMMETpUS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPU3M, CHMMETPUS IPaBUIbHOU
MApaMUJIbIL.

BekTOpbI 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHsTHS: BEKTOP B NPOCTPAHCTBE, HYJIEBOW BEKTOP, INIMHA HEHYJIEBOTO BEKTOPA,
BEKTOpPHl KOJUIMHEAPHBIC, COHANpPABICHHBIE W MPOTUBOIIOJIOKHO HAMNpaBJICHHBIC
BEKTOpBl. PaBEHCTBO BEKTOPOB. [I€WCTBHS € BEKTOpaMHU: CJIOKEHHUE W BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJBKHUX BEKTOPOB, YMHOXKEHHE BEKTOpa Ha umcio. CBoOMCTBa
CJI0KeHUA BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOpa Ha 4ynciio. [IOHsATHE KOMIUIIaHApHbBIC
BeKTOpHI. [Ipu3Hak komiuiaHapHoCTH TpEX BekTOpoB. [IpaBuio mnapamenenumnena.
Teopema 0 pa3iioKEHUH BEKTOPA 110 TPEM HEKOMILTAaHAPHBIM BeKTOpaM. [IpssMoyrosbHas
cucrteMa KoopauHaT B npoctpanHcTBe. KoopauHatel BekTopa. CBsI3b  MEXAY
KOOpJIMHATAMH BEKTOPa W KOOPJAMHATAMHU TOYEK. YTOJ MEXAY BeKkTopamMu. CKaasapHOE
MIPOU3BEJICHUE BEKTOPOB.

11 KJIACC

Tena Bpamenust

[ToHsATHS: TUIMHAPUYECKAS IOBEPXHOCTh, KOHUYECKAsI TOBEPXHOCTH, ChepraecKas
MOBEPXHOCTh, O0Opa3ylomue TmoBepxHOoCcTel. Tena BpallleHUs: MWIMHAP, KOHYC,
yceu€HHBI KOHYC, chepa, map. B3ammnHoe pacnonoskenue cdepsl M TIIOCKOCTH,
KacaTenbHas TIIOCKOCTH K cpepe. M3o0paskeHue Ten BpalleHus Ha IockocTh. Pa3BépTka
uIMHApa U Konyca. CumMeTtpus cepsl U mapa.

O6bEM. OcHOBHBIE cBOMCTBa 00bEMOB Teil. Teopema 00 00bEME MPSIMOYTOIBHOTO
napaenenunena u ciuenctsus u3 He€. OO0bEM NpsMOW W HAKIOHHOW MPU3MBI,
MUIMHAPA, TUpaMuabl U KoHyca. O0BEM 11apa U MapoBOro CErMeHTa.

KomMOuHanuu Ten BpalieHus 1 MHOTOTpaHHUKOB. [Ipu3mMa, BrimcanHas B MHJIUHID,
oIvcaHHas okoJo unuHapa. [lepeceuenne cdepsnl u mapa ¢ miockocThio. Kacanue mapa
U cdepsl WIOCKOCThI0. [loHsATHE MHOTrOTpaHHWKA, OMUCAHHOTO OKOJIO chepshl, chepsl,
BIIMCAHHOW B MHOTOTPAHHHK WJIH TEJIO BPAIICHHUS.

[Tmomaar MOBEPXHOCTU UIUHIPA, KOHYCa, IIOMIaab cheprl u e€ yacteid. [TogoOue
B npoctpanctBe. OTHOIIEHHE O00BEMOB, TUIOMIAACH MOBEPXHOCTEW MOMOOHBIX (GUTYP.
[IpeobpazoBanne  mogobOusi, romMoTeTHs.  PemieHue 3amady Ha  ITUIOCKOCTH
C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoenue cedeHW MHOTOTPAaHHUKOB W TEJI BpAIICHUS: CEUYCHHS IMJIMHIPA
(mapayuienTbHO U TIEPIEHIUKYJISIPHO OCH), CEUeHUsI KOHYca (MapaieibHOE OCHOBAHUIO U
POXOAIIee Yepe3 BEPIINHY), CEUYCHHUs IIapa, METOJbI MOCTPOSHUS CEYCHHIA: METOJ
CJIEJIOB, METOJI BHYTPEHHETO NMPOESKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH MIOCKOCTH.
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BekTOopbI 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropbsl B mpocTtpaHcTtBe. Onepauuy Haj BEKTOpamMH. BeKTOpHOE yMHOKEHHE
BEKTOpOB. CBOICTBAa BEKTOPHOrO yYMHOXkeHUsA. [IpsMoyronpHas cucTeMa KOOPIWHAT
B nipocTpaHcTBe. Koopaunatel BekTopa. Pa3noxkenue Bekropa o 6aszucy. KoopaunatHo-
BEKTOPHBIM METOJ IPU PELICHUU T€OMETPUUECKUX 3a1a4.

JIBMKEeHUS B IPOCTPAHCTBE

JBxenus npoctpancTBa. OtoOpakenus. J[Brwkenns u paBeHCTBO duryp. Oomme
CBOWCTBA JBWKCHUW. BuAbl NBWKEHWUN: NapajUIeIbHbIA TEPEHOC, LEHTpPAJIbHAS
CUMMETpHS, 3€pKallbHasi CUMMETpHS, MOBOPOT BOKpyr mpsimoid. I[IpeoOpazoBanus
nomo6wus. [Ipsimas u chepa Diinepa.

IMPEAMETHBIE PE3YJIBTATbBI

K koniry 10 ki1acca oOydaromuiicss Hay4YuTCs:

CBOOO/IHO OTMIEPUPOBATH OCHOBHBIMU MOHSTUAMH CTEPEOMETPUU TIPU PEIICHUN
3a/1a4 U MPOBEJICHUU MAaTE€MaTUYECKUX PACCYKIACHUM;

MPUMEHATh AKCUOMBI CTEPEOMETPUU U CIEACTBUA U3 HHUX MpPH PEHICHUU
r€OMETPUYECKUX 33]1a4;

KJacCU(UIIMPOBATh B3aUMHOE  PACIIOJIOKEHUE TPSIMBIX B  IPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, NPSIMBIX U INTIOCKOCTEW B IPOCTPAHCTBE;

CBOOO/IHO ONEPUPOBAThH MOHATUSIMU, CBSI3aHHBIMH C yTJIaMH B MIPOCTPAHCTBE:
MEKy IPSAMBIMH B TPOCTPAHCTBE, MEKY MPSAMON U MIIOCKOCTHIO;

CBOOOTHO ONIEPUPOBATH MOHSATUSMU, CBI3aHHBIMU C MHOTOTPAHHUKAMU;

CBOOOJTHO pacro3HaBaTh OCHOBHBIC BUJbI MHOTOTPAHHHMKOB (IIPU3Ma, MUpamMuia,
MPSIMOYTOJIBHBIN TIapaliesienunes, Ky0);

KJ1IacCU(UIIMPOBAThH MHOTOTPAHHUKH, BEIOMPAsi OCHOBAHUSI JIJIs KJIacCU(UKALIUH;

CBOOOJHO OMEPUPOBATh MOHSTUSMHU, CBSI3AHHBIMU C CEYEHUEM MHOTOIPAaHHUKOB
IJIOCKOCTBIO;

BBITIOJIHATH NapaJUIeIbHOE, LICHTPAILHOE U OPTOTOHAIBLHOE MPOEKTUPOBaHUE QUTYDP
Ha TUIOCKOCTD, BBITIOJIHATHh H300paxeHus: (GUryp Ha TIOCKOCTH;

CTPOUTh CEUYCHUSI MHOTOTPAHHUKOB PA3JIUYHBIMU  METOAAaMHU, BBIOJIHSIThH
(BBIHOCHBIE) TIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY,
cOOKY, CHU3Y;

BBIYHCIIATh IUIOIMIAA TOBEPXHOCTEH MHOTOIPAHHUKOB (TpU3Ma, NUPAMHIA),
T€OMETPUYECKUX TeJ C MPUMEHEHUEeM (GOpMYJT;

CBOOOJTHO OMEPUPOBATH TOHITHSIMHU: CHMMETPHUS B TMPOCTPAHCTBE, IIEHTP, OCh
U TJIOCKOCTh CUMMETPUH, IIEHTP, OCh U TIJIOCKOCTh CUMMETPHUU (DUTYPBI;

CBOOOJHO  OMEPUPOBATH  MOHSATUSMU, COOTBETCTBYIOIIMMH  BEKTOpaM U
KOOpJAMHATaM B MPOCTPAHCTBE;

BBITIOJTHATD JEHCTBUS HaJl BEKTOPAMH;

pelmaTh 3a7a4yd Ha JOKa3aTeIbCTBO MAaTEMATHYECKUX OTHOLIEHWWA M HAXOXKICHUE
F€OMETPUYECKUX  BEJIMYMH, MPUMEHSAS HM3BECTHBIE METOAbl MPU  PELICHUH
MaTeMaTHYECKHUX 3a/1a4 MOBBIIIEHHOTO W BEICOKOTO YPOBHS CIIOKHOCTH;
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OPUMEHSATh  MPOCTEHIIMe  MOporpaMMHBIE  CPEICTBA M DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MIPU PEIICHUHN CTEPEOMETPUUECKUX 3a/1a4;

U3BJEKaTh,  MPEOOPa30OBHIBATH u UHTEPIPETUPOBATH uH()OpMAITHIO
O MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPE/ICTABICHHYI0 Ha 4YepTexax Hu
pUCYHKaX;

OPUMEHATh TOJIyYCHHbIC 3HAHUS Ha TMpPaKTUKE: CpPaBHUBATh M aHAIM3UPOBATH
peanbHble CUTYalluM, MPUMEHSTh W3YUYEHHBIC MOHSTHS B MpOIECCe MOMCKA PelleHUs
MaTeMaTu4ecku cHOpMyIUPOBAHHON MTPOOIEMBbI, MOJIEIUPOBATH PEabHbIE CUTYAIIMH Ha
A3bIKE TEOMETPUU, HCCIEAOBaTh IOCTPOCHHBIE MOJEIU C  HUCIOJIb30BAHUEM
reOMETPUYECKUX MOHATUM U TEOpEM, anmnapara ajareophbl, peniaTh NpakTUYECKUE 3a1auu,
CBSI3aHHBIC C HAXOXKJCHUEM F€OMETPUYECKUX BEITUUHH;

UMETh MPEICTABICHUS] 00 OCHOBHBIX dTalax pa3BUTHUSI T€OMETPUU KaK COCTaBHOMU
yacTH (pyH/IaMEHTa Pa3BUTHUSI TEXHOJIOTHUH.

K konity 11 ki1acca o0yyaroniuiics HayqYuTcs:

CBOOOJTHO OTMIEPUPOBATH MOHSITHUIMU, CBSI3aHHBIMU C IIWJIMHIPUYECKOM, KOHUYECKON
U c(hepuveCcKOil MOBEPXHOCTIMU, OOBSACHATH CIIOCOOBI TTOJTYUCHHUS;

OTIEpUPOBATH TOHITHSIMH, CBI3aHHBIMH C TEJIAMU BPAIIICHUS: IIJTHHIAPOM, KOHYCOM,
cdepoii u mapom;

pacno3HaBaTh Tena BpalleHus (IWIMHIP, KOHYC, cepa U 1map) U oObACHITH
CIIOCOOBI MOTYUYEHUs TEJ BpAIllCHHUS,

KJ1acCU(UIIMPOBATH B3aUMHOE PACIIONIOKEHUE ChEephl U INIOCKOCTH;

BBIYHCIIATh BETUYMHBI JIEMEHTOB MHOTOTPAHHUKOB U TeJI BpalleHUs, 00bEMBI U
TJIOMIAM TIOBEPXHOCTE MHOTOTPAHHMKOB W TEJ BpaleHUS, T€OMETPUYECKUX Tell
C MpUMEHEHHEM (HOPMYT;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C KOMOMHAITUSIMU TEJI BpAILICHUS
¥ MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIN B cPpepy M OMUCAHHBIN OKOJIO chephl,
cdepa, BIUCaHHAsi B MHOTOTPAHHUK WJIM TEJIO BPAILICHHUS,

BBIYHCIIATh COOTHONIICHHUS MEXIy IUIOMAIsIMU TOBEPXHOCTEH u 00BbEMaMu
IMOJOOHBIX TEN;

U300pakaTh H3ydaemble (UTYPHI, BBIMOIHATH (BBIHOCHBIC) IUIOCKHUE YEPTEKH
U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (PUTYp: BUII CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJI BpaIlleHUS,

W3BJICKATb, WHTEPIPETUPOBATH u npeoOpa3oBHIBATH uHdopmaIuio
O TIPOCTPAHCTBEHHBIX T€OMETPHUUECKUX (UTypax, MPEICTABICHHYI0O Ha dYepTekKax u
PUCYHKAX;

CBOOOJTHO OMIEPUPOBATH MOHSATHEM BEKTOP B TPOCTPAHCTBE;

BBITIOJTHSATD OIEpallii HaJl BEKTOPaAMU;

3a/1aBaTh IJIOCKOCTh YPABHEHUEM B JIEKAPTOBOW CUCTEME KOOP/IUHAT;

pemiath TeOMETPUUYECKHEe 3aJadyd Ha BBIYUCICHUE YIJIOB MEXKIY MPSAMBIMH U
IJIOCKOCTSIMH, BBIYMCICHUE PACCTOSHUM OT TOYKH JO IUIOCKOCTH, B IIEJIOM,
Ha MIPUMEHEHHUE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
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CBOOOJ/IHO OIEpUPOBATH MOHITUSMHU, CBA3aHHBIMHU C JBUJKEHHEM B MPOCTPAHCTBE,
3HATh CBOMCTBA JIBM)KCHUM;

BBITIOJTHSTh H300paXEHUSI MHOTOTPAHHUKOM M TEJI BpaIlleHUs TIPH MapaiIeIbHOM
MEPEHOCE, [EHTPATbHON CUMMETPHUH, 3€PKATbHOM CUMMETPHUH, IIPU MTOBOPOTE BOKPYT
PSIMOM, MpeoOpa3oBaHMS TOI00MS;

CTPOUTHh CEYEHUSI MHOIOTPAHHUKOB W TEJI BpalICHUS: CEUCHUSA MWIMHIpa
(mapayieTbHO U MEPIEHIUKYJISIPHO OCH), CEYSHHU KOHYca (MapajieIbHOE OCHOBAHHUIO U
MIPOXOJIAIIee Yepe3 BEPIHHY ), CEUCHHUS I1apa;

HCII0JIb30BaTh METO/Ibl OCTPOCHUS CEYEHUM: METO]I CJIEI0B, METOJI BHYTPEHHETO
MMPOEKTUPOBAHUS, METOJ NIEPEHOCA CEKYILEH MIOCKOCTH;

JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHHUS;

IPUMEHSTh TeoOMeTpuueckue (HaKThl Ui PEIICHUS CTEPEOMETPUYCCKHX 3ajad,
MPEIOJaralonMx HECKOJIbKO IIAroB PEIICHUs, €CJIM YCIOBHUS MHPUMEHEHHUS 3aJ1aHbl
B SIBHOU U HeABHOU (hopme;

peliaTh 3a7a4d Ha J0Ka3aTelIbCTBO MAaT€MaTUYECKUX OTHOIIEHWW W HAXOXKICHUE
FeOMETPUYECKUX BEJIMYUUH;

MPUMEHATH MPOrPpaMMHBIE CPEACTBA U JEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI
MIpY PEILICHUN CTEPEOMETPUUECKUX 3a/aY;

INPUMEHATH TOJIYyYCHHBbIC 3HAHUS HA TPAKTHUKE: CpaBHUBATh, aHAIU3UPOBATH U
OIICHUBATh PEAIbHBIC CUTYAIIMH, TPUMEHATh U3YUYEHHBIE TTOHSATHUSI, TEOPEMbI, CBOMCTBA
B IIpOIleCCE€ TOHMCKa pelieHus MaTeMaTHUYeCKd C(OopMyIupoBaHHON MPOOJIEMBI,
MOJICIIAPOBAaTh PEAJbHBIE CUTYyallud HA SI3bIKE T€OMETPHUM, UCCIIENOBATH MOCTPOCHHBIE
MOJIEIM C HUCTOJIb30BAHUEM T'€OMETPUUYECKUX TMOHSITHUH M TeopeM, armapara aireopsl,
peliaTh NPakKTUYECKUE 3a1a4H, CBSI3aHHBIE C HAXO0XICHUEM FeOMETPUUYECKUX BEITUYNH;

UMETh MPEJICTABICHUS 00 OCHOBHBIX dTallax pPa3BUTHS I'€OMETPUH KaK COCTAaBHOM
yacTu (PyHIaMeHTa pa3BUTHUSI TEXHOJIOTHUH.
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10 KJIACC
Haszpanue Komnuectso OcCHOBHBIE BUJIbI JEATEIBHOCTH
OcHoBHOE cozepKkaHne
paszena (TeMbl) Kypca 4acoB y4anmxcst
BBenenune B crepeoMeTprro 23 OcCHOBHBIE IPOCTPAHCTBEHHBIE Onpenensarts MI0CKOCTh Kak GUrypy,

burypsi.
[TonsiTHA cTepeOMETpUU: TOUKA,

npsiMasi, INIOCKOCTh, IPOCTPAHCTBO.
OcHOBHBIE ITpaBUiIa U300paKEHUs

Ha PUCYHKE TUIOCKOCTH, MapaJlIeIbHBIX
OpsSIMBIX (OTPE3KOB), CEPETUHBI
OTpe3Ka.

[lonsTus: nepecekaromuecs MmIoCKOCTH,
nepeceKarouecs mpsiMasi U TUIOCKOCTh;
HOJIyTIPOCTPAHCTBO.

MHoTrorpaHHUKH, H300paxKeHue
POCTEUIITUX MPOCTPAHCTBECHHBIX
¢buryp, HeCyIIeCTBYIOIINX 00BEKTOB.
AKCHOMBI CTEPEOMETPHUHU U TIEPBBIE
CJIEJICTBUS U3 HUX.

CriocoOpbl 3a1aHus IPSIMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TNIOCKOCTEH.
Ceuenus. M3o0paxeHue ceueHuit

B KOTOPOU BBIMOJHACTCS TUIAHUMETPHUSI.
Jlemats mpOCTEUIIINE JIOTUYECKUE
BBIBO/IbI U3 aKCMOMATUKH TJIOCKOCTH.
[IpuBOIUTH MPUMEPHI PEATBHBIX
00BEKTOB, HIcaIn3aIeil KOTOPBIX
SIBJISIFOTCSI aKCOMbBI TE€OMETPUHU.
N3y4darh, NpUMEHSATH NPUHIIUIIBI
MOCTPOCHUS CEUCHUM.

Hcnonp30BaTh 17151 TOCTPOCHUS
CEUEHHUM METO/I CJICJIOB, METO/I
BHYTPEHHETO MPOESKTUPOBAHUS, METO/]
IIEPEHOCA CEKYIIEN ITOCKOCTH.
Pemiats crepeoMeTpruyecKue 3a1a4u:
Ha OMpe/eieHre BUAa CEUCHUS U
HaX0JICHUE €ro IJIONIAIHN.
AKTyanu3upoBaTh (GaKThl U METOJIbI
MJIAHUMETPUH, PEJIEBAaHTHBIC TEME,
MPOBOAUTH aHAJIOTUH.

Hcnonb30BaTh MpU peLICHUH 33724
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nupamMubl, Kyoa v IpU3Mbl, KOTOPbIE
MPOXOJIAT uepe3 ux peéopa.
N3o6paskenune nepecevyeHus
MOJIyYEHHBIX IJIOCKOCTEH.
PackpamivBanue mocTpOEHHbBIX CEUEHHI
Pa3HBIMU LIBETAMH.

Meron cnenoB s IOCTPOECHUS
ceueHnid. CBOMCTBA NIEPECECUEHUN
MPSMBIX U TI0cKOCTer. [locTpoeHune
CEUEHUH B MUpaMue, Kyoe 1o Tpém
ToukaMm Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3aIIUCh IAaroB
OCTPOEHHUS.

[ToBTOpEHNE TUIAHUMETPUH.

TeopeMa 0 MpoONnoOpUHOHATBHBIX
otpeskax. [TogoOue TpeyroarHUKOB.
Teopema Menenast. Pacuérsl

B CEUECHMSIX HA BBIHOCHBIX YEPTEkKAX.
Uctopus pa3BuTus miiaHUMETPUH

U CTEPEOMETPUU

CJIeIyIOIUE MIIaHUMETpUYeCcKre haKThl
Y METOJBI:

Teopembl Qasieca u

O MPONOPLIMOHAIBHBIX OTPE3KAX.
AJITOpUTM JI€JIEHHS OTpE3Ka

Ha n paBHBIX yacTen. Teopema
Menenas.

PaBHOOCAPEHHBIN TPEYTOJbHHUK.
PaBHOCTOPOHHUI TPEYTOJIbHUK.
IIpssMOYTOJIBHBIN TPEYTOJIbHUK.
CBONCTBO CpeiHEN JIMHUU
TpeyrojbHuKa. CBOMCTBO OMCCEKTPUCHI
yria TpeyrojibHuka. CBONCTBO MeIMaH
TPEYTrOJIbHUKA.

[Ipu3Haku no100usl TPEYTOILHUKOB.
[TomyuaTs npenacraBieHus 00
OCHOBHBIX ATallax Pa3BUTHUS TEOMETPUH
KaK COCTaBHOM yacTu ¢pyHIaMEeHTa
Pa3BUTHS TEXHOJIOTUI

BzaunmHoe pacrnosioxxenue
MPAMBIX B IPOCTPAHCTBE

B3auMHOe pacnosioxkeHue npsMbIX

B npocTpancTBe. CKpenmBarmuecs
npsimele. [Ipu3Haky ckpemmBaromuxcs
IPSIMBIX.

[TapannenbHble npsiMble

Knaccuduimposars B3auuMHOe
pacmosoKeHUE MPSIMBIX

B IIPOCTPAHCTBE, WILTIOCTPUPY I
PUCYHKAMH U TIPUBOJSI IPUMEPHI
W3 peabHOU KU3HMU.
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B IIpoCTpaHCcTBE. Teopema

0 CyLIECTBOBAHUU U €IMHCTBEHHOCTH
MIPSIMOU MAPAJIENBHON TAHHOU
MPSIMOU, MTPOXOJAILEH YEPES TOUKY
IIPOCTPAHCTBA U HE JIeKalIeH

Ha IAHHOW MPSIMOM.

Jlemma 0 epecedyeHnu napajuieIbHbIX
MPSIMBIX ITOCKOCTHIO. [[apaiensHOCTD
TpEX mpsAMBIX. Teopema o Tpéx
MapaJuIeIbHBIX MTPSAMBIX.

TeopeMa 0 CKpEIMBAOIINUXCS TPSMBIX.
[TapaiuiennbHOE TPOEKTUPOBAHHUE.
OCHOBHBIE CBOMCTBA MAPAJIIEITBHOTO
npoektupoBanus. M3o0paxenue
pa3HbIX QUTYp B apaIeIbHON
IIPOCKLINH.

[lenTpanpHas mpOECKLUSL.

VYroi ¢ COHanpaBIEHHBIMU CTOPOHAMM.
YTros MeXy NpsIMBIMHU.

3a1aun Ha JOKa3aTEILCTBO U
UCCIIEJOBAHNE, CBS3AHHBIC

C pacMOJI0KEHUEM TTPSMBIX

B IIPOCTPAHCTBE

Jloka3pIBaTh TEOpEMY

O CYILIECTBOBAaHUU U €IMHCTBEHHOCTHU
rapajuieIbHON MPSIMOU, IPOXOIAIIEH
Yepe3 TOUKY MPOCTPAHCTBA U HE
JIe)KaIeH Ha IPYror MPsIMO; JIEMMY

0 MEPECEUECHUH TIIIOCKOCTH ABYMS
MAPAJIICITBHBIMU MPSAMBIMU;, TEOPEMY

0 TPEX MAPAJUICIIBHBIX MPSIMBIX.
Jloxa3pIBaTh NMpU3HAK
CKPEIIMBAIOIINXCS MPSMBIX, TEOPEMY
0 CKPEIIMBAIOIINXCS PSIMBIX.
Jloka3bIBaTh TEOpEMY O PABEHCTBE
YIJIOB C COHAIIPABIICHHBIMU CTOPOHAMM.
OOBSCHSITH, UYTO HA3bIBACTCS
MapasuieNIbHbIM U [IEHTPaJIbHBIM
MIPOCKTUPOBAHUEM U KaK BBITIOJIHSIETCS
MPOEKTUPOBAHKUE (PUTYP HA TIIOCKOCTb.
Jloka3bIBaTh CBOWCTBA MapajjI€IbHOIO
MPOEKTUPOBAHMUSL.

N300pakath B mapauieIbHON
MTPOEKLINU Pa3HbIE TEOMETPUUECKHE
¢burypsl.

Pewats crepeomeTprueckue 3aaauu
Ha JI0Ka3aTeIbCTBO U UCCIIEIOBAHNUE,
CBSI3aHHBIE C PACTIOII0KEHUEM MPAMBIX
B IIPOCTPAHCTBE.
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[IpoBoUTh MOKa3aTeIbHbBIE

pacCy KJIeHUs MPU pELICHUU
r€OMETPUYECKUX 3a/1a4, CBSI3aHHBIX
CO B3aMMHBIM PACIOJIOKECHUEM
OpSIMBIX B IPOCTPAHCTBE.
CpaBHUBaTh, AHAIU3UPOBATH U
OLIEHUBATh YTBEPKICHUS C LEIbIO
BBISIBJICHHSI JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PacCy KICHUI.
MoaenupoBaTh peaabHbIC CUTYaINH,
CBSI3aHHBIE CO B3aUMHBIM
pacroI0KEeHUEM MPSIMBIX

B IPOCTPAHCTBE, Ha SI3bIKE TEOMETPHUU.
HcenenoBarh MOCTPOCHHBIE MOJIETN
C UCIIOJIb30BAHUEM T€OMETPUUECKUX
MOHSATUHI U TEOPEM, amnmapara ajareopsl,
IU(PPOBBIX PECYPCOB.

[lony4ats npeacraBiieHHE

O LICHTPAJIbHOM MPOEKTUPOBAHUU

1 00 ucropun padboT MO TEOPUHU
MIEPCTICKTHBBI

[TapanneabHOCTh MPSMBIX
U TJIOCKOCTEN
B IIPOCTPAHCTBE

[TonsTHs: napamieabHOCTh NPSIMOU U
IJIOCKOCTH B MPOCTPAHCTBE.

[Ipu3Hak napamieabHOCTH MPSIMOU U
mockocty. CBOMCTBA MapallIeIbHOCTH

Knaccudummposats B3auMHOE
PACIIOIOKEHUE TIPSIMOU U TUNIOCKOCTH
B IPOCTPAHCTBE, IPUBOJIS
COOTBETCTBYIOLIME IPUMEPHI
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HpﬂMOﬁ " IIJIOCKOCTH.
FGOMeTpI/I‘-IGCKI/IC 3aJa4n

Ha BbIYMCJICHHUEC U JOKA3aTCJIbCTBO,
CBA3aHHBIC C ITapaJlJICJIbHOCTBIO

NPAMBIX U INIOCKOCTEN B MPOCTPAHCTBE.

ITocTpoeHune cedeHus1, NpOXOAALIETO
4yepe3 JAHHYIO NPSMYIO Ha YEPTEKE U
MApAIUICIIBHOTO APYTOX MPSIMOM.
Pacuér otnomienui. [lapannensHas
IPOEKIUS, IPUMEHEHUE

JUTSI IOCTPOEHHUS CeYEHUM KyOa

U Tapajuielienunesa.

CaoiicTBa napasuiesenuneaa u npu3Mal.

[TapamnensHbie mockocTu. IlpusHaku
MapaJJICIbHOCTH ABYX IIJIOCKOCTEM.
Teopema 0 mapasuiebHOCTH U
€IMHCTBEHHOCTH IUIOCKOCTH,
MPOXOJAIICH Yepe3 TOUKY, HE
MIPUHAJIEKAITYI0 JAaHHOU MUIOCKOCTH U
CJIEJICTBUS U3 HEE.

CBoiicTBa napaieNbHbIX MIOCKOCTE:
0 MapaJyIEIbHOCTHU MPSIMBIX
IepecevyeHus IPU NEPECEUCHUN JIBYX
NapajyIeIbHbIX INIOCKOCTEN TPETHEN;
00 oTpe3kax napajiebHbIX MPSIMBbIX,
3aKJIFOYEHHBIX MEXKY NapaJJICIbHBIMU

U3 pEAIbHOW KU3HH.
@opMyIIMpOBATh ONPEAECIICHUE
MapajuieNIbHbIX IPSIMOM U ITIOCKOCTH.
Jloka3pIBaTh MpU3HAK

0 MMapaJUIEIbBHOCTHU IPSIMON U
IIJIOCKOCTH; CBOWCTBA MAPAJIIIEIbHOCTH
MPSIMOU U TUIOCKOCTH.

Pewiats crepeoMeTpuyecKkue 3a1aun
BBIYMCJIEHUS U TI0KA3aTEIbCTBO,
CBSI3aHHBIE C [TAPAIIICIIBHOCTBIO
IIPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE.
Pewars npaktuyeckue 3a1adu

Ha IIOCTPOCHUE CEUEHUN Ha YepTe)Kax
TeTpa’apa U napajieiaenuIea.
Pewiars crepeoMerpuueckue 3a1aun,
CBSI3aHHBIE C IOCTPOCHUEM CEUYECHUN
IIJIOCKOCTBIO.

IIpoBOAUTE JIOTUYECKU KOPPEKTHBIE
JI0KA3aTeIbHBIE PACCYKICHUS

IIPU PELICHUN T€OMETPUYECKUX 3a/1a4
CBSI3aHHBIX C IAPAJUIEIbHOCTHIO
IJIOCKOCTEM.

CpaBHUBATh U aHAJU3UPOBATH
peanbHbIE CUTYyalluH, CB3aHHBIE

C NMapaJJIEIbHOCTBIO NPSIMOU U
IIJIOCKOCTHU B MPOCTPAHCTBE;
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IIJIOCKOCTAMHU, O IICPECCCUCHUU HpﬁIMOI?I
C AByMsI IapalJICIIbHBIMUA TINIOCKOCTAMUA

MOACIUPOBATH PCAJIBHBIC CUTYAlluU,
CBA3AHHBIC C ITAPAJIJICIIbHOCTBIO
HpﬂMOﬁ " IINIOCKOCTH B IIPOCTPAHCTBC,
Ha SA3BbIKC T'COMCTPUHN

[lepneHANKYISIPHOCTH
MPSIMBIX U TUIOCKOCTEN
B [IPOCTPAHCTBE

25

[ToBTOpenue: Teopema Iudaropa

Ha IUIOCKOCTU, TPUTOHOMETPUS
IPSIMOYTOJILHOTO TPEYTOJIbHUKA.
CaoiicTBa Ky0a U MPSIMOYTOJIBHOTO
napajuienienumnena. Beraucienue aimH
OTPE3KOB B KyO€ U MPSIMOYTOJIHLHOM
napajuieJernunese.
[leprieHIMKYISAPHOCTH NPSIMOM U
110cKOCTH. [Ipr3Hak
NEePHEHIUKYJIIPHOCTH MPSMOU 1
IJIOCKOCTH. TeopeMa o CylecTBOBaHUU
Y €IMHCTBEHHOCTH MPSIMOM,
MPOXOJAIICH Y€pE3 TOUKY
MPOCTPAHCTBA U MEPIICHANKYISIPHOM
K IIocKocTU. [1nockoctu u
NEPIEHIUKYJIIPHBIC UM MpsAMast

B MHOTOTpaHHUKAaX.
[TepnieHauKyIsip U HAKJIOHHAS.
[TocTpoenue nepnenauKyspa

Y3 TOYKHU HA IPSIMYIO.

Teopema 0 TpEX NEPHIEHAUKYJIIAPAX
(npsimast u oOpaTHas).

AKTyanu3upoBath (HaKThl U METObI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
IIPOBOJIUTH AHAJIOTUU.
DopMyIUPOBATH OIIPEACIICHHUS:
MEPIICHAUKYJISIPHBIX MPSIMBIX

B IIPOCTPAHCTBE; ONPEICICHUE MTPAMOI,
MEPIECHAUKYJISIPHON K MJIOCKOCTH.
Jloka3bIBaTh: JIeMMY

0 MEPIECHANKYISIPHOCTH JABYX
MapasuieNIbHBIX MPSAMBIX K TPEThEH
MPSAMOI; TEOPEMBI O CBSI3U MEXKITY
MApAJIICITBHOCTHIO NIPSAMBIX U UX
MEPIIEHAUKYJISIPHOCTHIO K INIOCKOCTH.
Jloka3pIBaTh: TEOPEMY, BHIPAKAIOIILYIO
MPU3HAK NEPIECHINKYISIPHOCTH MPSIMOMN
Y TJIOCKOCTH; TEOPEMY

O CYIIECTBOBAaHUM U €IUHCTBEHHOCTHU
PAMOM, TPOXOISIIEN YEPE3 TAHHYIO
TOYKY Y NEPIEHANKYIJISIPHON K TAHHOMN
IIJIOCKOCTH.

N300pakath B3aMHO
MEPIEHAUKYJIISIPHBIE PAMYIO
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VYToJ1 MeXIy CKpPEeIUBAOIIUMUCS
pssMbIMU. [1OMCK NeprieH INKy IS PHBIX
MPSIMBIX C TIOMOIIBIO
MIEPIIEHIUKYJISIPHBIX TIJIOCKOCTEN
OpTOoroHajibHOE NPOEKTUPOBAHHUE.
[TocTpoenue ceuenuii Kyda, MpU3MBl,
IIPAaBUJIBHOW NMUPAMU/IBI C IIOMOIIBIO
OPTOrOHAJILHOM IIPOEKLIHUH.
CummMmeTpus B IpOCTPAHCTBE
OTHOCUTEINBHO IIIOCKOCTH. ITnockocTu
CUMMETPHUM B MHOTOTPaHHUKAX.
IIpu3Hak nepnesauKyIspHOCTH
PSAMOM M TUIOCKOCTH KaK CIJIEICTBUE
cummeTpuu. IIpaBuiibHbIE
MHOT'OTPaHHUKHU

Pacuér paccrosgauii oT TOUKH

710 TII0CKOCTH. CrIOCOOBI OITYyCTUTh
NEPIEHANKYJIAPBI: CHMMETPHS, CIIBUT
TOYKHU 110 NapajuIeJIbHON MPSAMOM.
Casur 1o HenapaaeabHOU MPSIMOH,
U3MEHEHUE PACCTOSIHUN

U TUIOCKOCTb.
DopMyJIMPOBATH CBOKMCTBO
MEPIICHIUKYJISPA IO OTHOIIEHUO

K IIOCKOCTH.

[Tony4yats npecTaBiIeHUE O 3HAYCHUH
NEepHeHANKYJIApa AJIs APYTuX obnacten
Hayku ((pu3KKa, SHEPreTuKa, Ja3epHble
TEXHOJIOTHH), B peaJIbHON KU3HU
(TexHuKa, OKpy>Karomiasi 00CTaHOBKA).
JloKa3bIBaTh YTBEPKICHHUSI, CBSI3aHHbIE
C MMPOEKIMEN NPSIMOU Ha TIIIOCKOCTb,
HETIEPIICHIUKYJSIPHYIO K 3TOM IIPSAMOM.
Jloka3sIBaTh TEOpEMY O TPEX
MIEPIICHIUKYJISIPAX U TEOPEMY
oOpaTHyIO TeopeMe 0 TPEX
NEPIEHANKYIIApaX.

[lonmy4ats npeacraBiieHHUE

00 OPTOTrOHATLHOM MTPOCKTUPOBAHHH.
Jloka3sIBaTh TEOpEMY O MPOCKLIUU
TOYKHU Ha NPSIMYIO.

Pewars crepeomerpudeckue 3a1adn,
CBSI3aHHBIE C IEPIIEHANKYJIIPHOCTBIO
MPSAMOM U INIOCKOCTH.

Pewats npukinaaHbie 3anauu,
CBSI3aHHBIE C HAXO0XKICHUEM
r€OMETPUYECKHUX BEJINYMH.
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Pemate crepeomeTpuueckue 3amauu,
CBSI3aHHBIEC C IPUMEHEHUEM TEOPEMBI
O TPEX NEPIEHANKYIIAPAX,
HaXO0XKJECHUEM PACCTOSIHUM,
ITOCTPOCHUEM MTPOEKIIMH.

CpaBHUBATH U aHATU3UPOBATH
YTBEPKIACHUS C UEIBIO BBISIBJICHUS
JIOTUYECKN KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKACHUU.
AHanm3upoBaTh U MOACIUPOBATH

HAa S3bIKE TEOMETPUU PEAJIbHBIC
CUTYyalllH, CBSI3aHHBIC

C NEPHEHIUKYJIAPHOCTBIO IIPSIMOM U
IIJIOCKOCTH; UCCIIEI0BATh IIOCTPOCHHBIE
MOJEIH, B TOM YUCIIE U

C MCIOJIb30BaHUEM armapara ajareopbl

VYTbl U pacCTOAHUSA

16

IToBTOpEHHUE: Yyroa Mex 1y NpsAMbIMU
Ha IJIOCKOCTH, TPUTOHOMETPUS

B IIPOU3BOJILHOM TPEYTOJIbHUKE,
T€OpEMa KOCHHYCOB.

[ToBTOpEHHNE: yron Mexay
CKPEILHBAOIIHUMUCS ITPAMBIMU

B IIPOCTPAHCTBE. [ eoMeTpruueckue
METO/bl BBIYMCIICHUS YTJIa MEXIY
IIPSIMBIMU B MHOTOT'PaHHUKAX.

AKTyanmu3upoBaTh (PaKThl U METOBI
IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHH.
DopMyIUpPOBATH OIIPEAECICHUE
JBYTPaHHOTO yIJIa.

Jloka3pIBaTh CBOMCTBO PABEHCTBA BCEX
JIMHEWHBIX YTJIOB ABYTPAHHOTO yIJa.
KnaccuduimpoBats 1ByrpaHHbIE YTIbl
B 3ABUCHMOCTH OT UX I'PagyCHOU MEPBI.
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JIByrpanHsiil yroia. CBOMCTBO
JIMHEWHBIX YTJIOB IBYTPAHHOTO YyTJIa.
[leprieHAMKYISIPHBIE TUNIOCKOCTH.
CBoiicTBa B3aMMHO NEPHEHAUKYIISIPHBIX
mrockocren. [IpusHak
MEPIEHAUKYISIPHOCTHU TIOCKOCTEN;
TE€O-peMa O IPSIMOU MEPECEUCHUS JBYX
IJTIOCKOCTEN MEPHEHIUKYISPHBIX
TPEThEH IIOCKOCTH.

[IpssMOYyTONBHBIN MTapaJUICIICTIUIIE T,
KyO; U3MepeHusi, CBONCTBA
MPAMOYTOJIBHOTO MTApAJIJIECTICIIUIEA.
Teopema 0 nuaroHanau NpsIMOYrOJIbLHOTO
NapajuIeIeuIea U CIIeICTBUE U3 HEE.
CrepeoMeTpUuEeCKHUE U TTPUKIIATHBIC
3a7]a4¥, CBSI3aHHBIEC CO B3aUMHBIM
PACIOJIOKEHUEM NIPSIMBIX U IUNIOCKOCTH.
[ToBTOpEHNE: CKPEIIMBAOIIAECS
IPsIMBIE, MAPAIUICIIBHBIE INIOCKOCTH

B CTaHJAPTHBIX MHOTOIPaHHUKAX.
[Tapa napannenpHbIX ITIOCKOCTEN

Ha CKPEILIMBAOIINXCS MPIMBIX,
PaCCTOSTHUE MEXKTY
CKPELIMBAIOINMUCS PSIMBIMHU

B MIPOCTHIX CUTYaLUSIX.

Onyckanue nepnesauKyaspos,

@opMyIMpPOBATH ONIPEACICHUE B3AUMHO
NEPHEHANKYJIPHBIX MIJIOCKOCTEH.
Jloka3pIBaTh TEOPEMY O IPU3HAKE
MEPIIECHIUKYJISIPHOCTH JIBYX
IIJIOCKOCTEN.

DopMyIHpPOBATH CIEICTBUE

(U3 mpu3HAKA) O MEPHEHAMKYJISIPHOCTH
IJIOCKOCTH, KOTOpasi MEPIEHAUKYJIIpHA
IIPSAMOM, IO KOTOPOM NIEPECEKAKOTCS IBE
IJIOCKOCTH, 3TU MIOCKOCTSM.
JIoKa3bIBaTh YTBEPAKIACHUS O €r0
CBOMCTBAaX; TEOPEMY U CIIEICTBUE

U3 HE€ 0 JUaroHajsaxX MpsIMOYTOJIBHOTO
napajuieienunesaa.

Pemate cTepeoMeTpudeckre 3a1auu,
CBS3aHHBIE C MEPIEHIUKYISIPHOCTD
NPSAMBIX U IJIOCKOCTEN, UCITONb3YS
IJIaHUMETPUUYECKUE PaKThl U METOABI.
[IpoBOIUTH TOTUYECKU KOPPEKTHBIE
JIOKa3aTeJIbHbIE PACCYKAECHUS TIPH
pEIeHUH Te€OMETPUUECKUX 3a/1ad,
CBSA3aHHBIX C IEPIEHANKYIISIPHOCTHIO
IIJIOCKOCTEN.

AHanM3upoBaTh U MOACIUPOBATH

Ha SI3bIKE T€OMETPUU PeaTbHbIC
CUTyalluH, CBSI3aHHBIC
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BBIYMCJIEHUE PACCTOSIHUN OT TOYKH
110 TOYKU; NPSIMOM; TNTOCKOCTH.
Brrunciienue pacCTosSHUN MEXKITY
CKPEIIHUBAIOIIUMUCS MPSIMBIMU

C MOMOILBIO NEPIEHANKYIAPHOMN
TJTIOCKOCTH.

TpéxrpaHHbIi yroJj, HEpaBEeHCTBA
IJ1s1 TPEXTPAHHBIX YTJIOB.

Teopema IMudaropa, Teopemsl
KOCUHYCOB U CUHYCOB

IUISl TPEXTPAHHOTO YTriia. JJIE€MEHTBI
chepuueckoit TeOMETPHH:
reoe3MYEeCKUe JUMHUM Ha 3eMJie

C IEPIIEHAUKYIISIPHOCTBIO MPSMBIX U
IIJIOCKOCTEN.

HccnenoBaTh MOCTPOSHHBIE MOJIEIH,
B TOM YHCJIE U C UCIIOJIH30BAHUEM
anmapara anreOpsbl.

Pemrats npukiagHbie 3a1a4H,
CBSI3aHHBIE C HAXOXKICHHEM
TeOMETPUYCCKUX BEJMYUH

MHOrorpaHHuKH

CucreMaTu3anus 3HAHUM:
MHOrorpaHHuK U €ro 3JIEMEHTHI.
[Tupamuia. Buasl nupamu.
[IpaBunbHas nupamuaa.
[Ipusma. IIpsimMast u HaKIOHHAS
npu3Msbl. [IpaBunbHas npusma.
[Ipsimoyt mapaiutenenumnen,

IPsIMOYTOJIbHBIN Mapaieraenunes, Kyo.

Brinmykisie MHOrOrpanHuku. Teopema
Oiinepa. [IpaBunbHbIE U
MOJIYIIPABUJIbHBIE MHOTOIPAHHUKH

Pabotath ¢ yueOHUKOM: 3a/1aBaTh
BOIIPOCHI, JI€JIaTh 3aMEYaHUs,
KOMMEHTapHHU.

AHaIM3UpOBATH PELICHUE 3a0aUH.
Pucosars BbIITyKJIbIE MHOTOTPAaHHUKH
C 3aJITaHHBIMH CBOMCTBAMU;
BOCCTAHABJIMBAThL OOIIUN BU
BBIITYKJIOTO MHOTOIPaHHUKA T10 IBYM
€ro MPOCKIHSIM.

Jloka3bIBaTh CBOMCTBA BBIITYKJIOTO
MHOTOTPaHHHKA.

PucoBaTp BBIITyKJIbIE MHOTOTPAaHHUKH
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C pa3HOM SHJIEPOBOM XapaKTEPUCTUKOM;
HCCJIEI0BATh BO3MOKHOCTH MOJYYEHHUS
pe3yibTaTa Ipu BapbUPOBAHUM JAHHBIX.
Jloka3pIBaTh CBOMCTBA MPABUIIbHBIX
MHOTOrpaHHHUKOB. [lmaHupoBaTh
IIOCTPOCHUE NTPABUIIBHBIX
MHOTOTPaHHHUKOB Ha MTOBEPXHOCTX
JIPYTUX IMPABUIIBHBIX MHOTOIPAHHUKOB

BekTopsl B mpocTpaHCTBE

12

[TonsaTHE BEKTOpA HA TIOCKOCTH

U B POCTPAHCTBE.

CymMmMma 1 pa3HOCTb BEKTOPOB, IPABUIIO
napajuiesiennunea, YMHOXKEHHUE BEKTOpa
Ha YKUCJI0, Pa3JIOKEHHUE BEKTOpa

1o 0a3ucy Tpéx BEKTOPOB, HE JIEHKAITUX
B OTHOU IIJIOCKOCTH.

CkansipHOo€ TpOU3BEICHUE,
BBIYMCJIEHUE yTJIa MEXKy BEKTOpaMu

B IIPOCTPAHCTBE.

[IpocTeiiue 3a1auu ¢ BEKTOpamMu

AKTyanu3upoBaTh (GaKThl U METOJIbI
IJIAHUMETPUH, PEJICBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTHH.

OnepupoBaTh NOHATUSIMU: BEKTOP

Ha IUIOCKOCTH Y B POCTPAHCTBE;
KOMILIJIAaHApHBIE BEKTOPHI. [[prBOANTH
puMepbl GU3NIECKUX BEKTOPHBIX
BEJIMYUMH.

OcBaunBaTh NMpaBUJia BHIIOJIHEHUS
JIEUCTBUM CIIOKEHUS U BBIYUTAHUSA
BEKTOPOB, YMHOEHHUS BEKTOpa

Ha YUCJIO.

Jloka3bIBaTh MPpHU3HAK KOMILIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3bIBaTh TEOPEMY O PA3IIOKECHUHU
J000T0 BEKTOpa MO TPEM TaHHBIM
HEKOMILUIAHAPHBIM BEKTOpaM
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IToBTOpeHue, 0600IIEHNE
U CUCTEMAaTH3alUs 3HAaHUHU

O0o61aroree TOBTOPEHUE MOHITUH
Y METOJIOB Kypca r€OMETPUH

10 kmacca, cucreMaTH3alis 3HAaHUH.
Hctopus pa3BuTHs cTepeoOMETpUH KaKk
HAYKU U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX MHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUM

Pemats crepeomeTpudeckue 3a1auu
HAa JI0KA3aTeIbCTBO MATEMATUYECKUX
OTHOIICHUN, HAXOXKICHNE
reOMETPUUECKUX BETHYUH (IJINH,
YTJIOB, TUIOIIAICH, 00HEMOB).
Hcnonp30Bath Mpu pelieHUN
CTEPEOMETPUUECKHUX 3a]1a4
TUTAHUMETPUYECKUE (PaKThl K METOIBI.
[TpoBOIUTH TOTHYECKU KOPPEKTHBIE
JI0Ka3aTeIbHBIC PacCyKICHHS

IIPU PEIICHUU CTEPEOMETPHUIECCKIX U
TUTAHUMETPUYECKUX 33/1ad.
CpaBHUBATH M AaHATTU3UPOBATH
peanbHbIe CUTYalluu U BBISBIIATH
BO3MOYKHOCTB €€ MOACIUPOBAHUS Ha
S3BIKE TECOMETPHH.

MozenupoBaTh peasbHy0 CUTYAIHIO
Ha SI3bIKE TEOMETPUHU U HCCIIEA0BATh
MOCTPOCHHBIE MOJIECNIU, B TOM YHCIIE U
C MICTIOJIb30BaHUEM arllapara ajareopsi.
Hcnonb30BaTh KOMITBIOTEPHBIC
IPOTPaMMBI IIPH PEIICHUH 3a/1a.
[Tomy4dats mpeacTaBIeHNE O TEOMETPUHU
KaK 0 pa3BUBAIONICIICS HAayKe,
HCCIENYIOLIEU OKPYKAIOIIUNA MUDP,
CBSI3aHHOM C peabHBIMU O0BEKTAMH,
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IIOMOTAIOLIEN PEIIUTh pEealIbHbIE
JKA3HEHHBIE CUTYallUH O POJIN
CTEPEOMETPUU B PA3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHM.
CpaBHUBATH U aHATU3UPOBATH
YTBEPKIACHUS C LUEIBIO BBISIBJICHUS
JIOTUYECKN KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKACHUM.

Hcnonb3oBaTh HU(POBBIE PECYPCHI

I/ICCJ'ICI[OBaTB IIOCTPOCHHBLIC MOJICIIN.

OBLIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

102

58



OenepanbHas pabouas nporpamma | Maremaruka. 10—11 kmaccewr (yrayOn€HHBIN yPOBEHB)

11 KVIACC
Haszpanue Komnuectso OcHOBHBIE BH/IBI J€ATEIBHOCTH
OcHOBHOE co/iepKaHue
paszzaena (TeMbl) Kypca 4acoB y4aluxcs
AHanuTu4eckasi reoMeTpus 15 [TIoBTOpEHNE: KOOPANHATHI BEKTOPA AKTyanu3upoBaTh GaKThl U METOIbI

Ha MJIOCKOCTHU U B IPOCTPAHCTBE,
CKaJISIpHOE TPOU3BEICHUE BEKTOPOB,
BBIYUCJICHUE yTJIa MEXK]y BEKTOpAMHU
B IIPOCTPAHCTBE. Y paBHEHUE NPSIMOM,
IIPOXOSIEN Yepe3 ABE TOUKHU.
YpaBHEHHE TIIIOCKOCTH, HOPMaJlb,
YPaBHEHHUE IUIOCKOCTU B OTPE3KAX.
BekTopnoe npousseneHue. JInneiinpie
HEPABEHCTBA, JUHEWHOE
IpOrpaMMHPOBAHUE.

AHaIUTAYECKHUE METOJIbI PacyéTa
yIJla MEXK]y PSAMBIMH U TJIOCKOCTSIMH
B MHOTOrpanuukax. ®opmyiia
pPacCTOSHUS OT TOYKH J0 IJIOCKOCTH
B KOOpJIMHATAX.

Haxoxnenue paccTosgHuil OT TOYKH
710 TUIOCKOCTH B KyO€ U MpaBUIIbHOMN
nipaMu/ie

IJIAHUMETPUH, PEIICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.

CBOIUTH NEUCTBUS C BEKTOPAMHU

K aHAJIOTUYHBIM JICUCTBUSAM C UX
KOOpJWHATaAMH.

BcnomMHUTE onipeesieHue CKaasipHOToO
YMHOXEHHS U €r0 CBOMCTBA.
BbrynciisTh ¢ TOMOIIBIO CKAISIPHOTO
YMHOKEHUS IJTUHBI BEKTOPOB, YTJIbI
MEXK1y HUMU, YCTAHABIIUBATh
MEPHEHINKYJISIPHOCTh BEKTOPOB.
Br1BOAUTH YypaBHEHHUE MIIOCKOCTH U
dbopmyIly pacCTOSIHUSI OT TOUKHU

JI0 TIJIOCKOCTH.

Pemiate 3agauu, coueras
KOOPJIMHATHBINA U BEKTOPHBIA METOIBI.
[IpoBOIUTH TOTUYECKH KOPPEKTHBIE
JIOKA3aTEIbHBIC PACCYKICHUS

MIPY PEIICHUU T€OMETPUUYECKUX 3a]1a4
Ha IPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOT'O METO/A.
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AHanM3UpoBaTh U MOJICIIUPOBATH
Ha SI3bIKE TEOMETPUU peaIbHbIC
CUTYAIINH, CBSI3aHHbBIE BEKTOPAMHU U
KOOPJIMHATAMHU.

HccnenoBats MOCTPOCHHBIE MOJEIH,
B TOM YHUCJIE U C UCIIOJIb30BAHUEM
armapara anreopsbl.

Hcnonb3oBaTh KOMIBIOTEPHBIE
IPOTrPaMMBI.

3HaKOMUTKCS C UICTOPUEHN pa3BUTHUSA
MaTEeMaTHKH

[ToBTOpEeHue, 06001IeHNE
U CHCTeMAaTH3alus 3HAaHUHN

15

CedeHuss MHOTOTPaHHUKOB:
CTaHJAapPTHBIE MHOTOTPAaHHUKH, METO/
CJIEIOB, CTaHAAPTHBIE IUIOCKOCTH,
[IEpECEUYECHNUs NPSIMBIX U INIOCKOCTEM.
[TapannensHble NPAMBIE U TIOCKOCTH:
napajuIesIbHbIE CEUYECHHUs], PACUET
OTHOLLIEHUH, YTIIbl MEXIY
CKPEILLHUBAIOIIAMHUCS MTPSIMBIMH.
IleprieHiuKyISIpHBIE NIPSAMBIE U
IJIOCKOCTH: CTAH/IAPTHBIE NAPHI
NEPIEHANKYJIPHBIX INIOCKOCTEN U
PSIMBIX, CHAMMETPHH
MHOT'OI'PaHHUKOB, TEOpEMa O TPEX
NEPIECHANKYJIAPaX, BBIYUCICHUS JUIMH

CtpouTs ceueHusl.

Pemrats crepeoMmeTpruueckue 3agadn
Ha JI0Ka3aTeJIbCTBO MATEMAaTHYECKHUX
OTHOIIICHUM, HAXO0XKJICHUE
reOMETPUICCKHUX BEJIMUUH (JJTHH,
YTJIOB, IUTOMIaAei, 00ObEMOB).
Hcnonb30BaTh npu pemieHnn
CTEPEOMETPUYECKUX 3a/1a4
MJIaHUMETpUuueckue akThl U METOIBI.
[IpoBOANTE TOTMYECKH KOPPEKTHBIC
JIOKA3aTEIbHBIC PACCYKICHUS

MIPU PEIICHUHN CTEPEOMETPUUECKUX
3aj1ad4.

CpaBHUBATh U aHATU3UPOBATH
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B MHOTOTPaHHHKAX.
[ToBTOpEHue: miomanu
MHOT'OYTOJIbHUKOB, (POPMYJIBI

JUTS TUTOIAZIEH, COOOparkeHUs
oJ00us.

[Tmomaau cedeHnit MHOTOrPaHHUKOB:
TJIOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus
Ha 9aCTH, COOOpaKeHUsI O100us

peabHbIE CUTYaIluU U BBISBIISATH
BO3MOYKHOCTH €€ MOJIETUPOBAHUS

Ha SI3bIKE TECOMETPUHU.

MoaenupoBaTh peaibHYIO CUTYaIUIO
Ha S3bIKE TEOMETPUU U UCCIEA0BAThH
MOCTPOCHHBIE MOJIENIU, B TOM YHUCJIE U

C UCIIOJIb30BAHUCM allllapaTa aJIF€6pI>I.

Hcnonp3oBath KOMIIBIOTCPHBIC
IIporpaMMmel IIpH PCIICHUH 3aaa4

O0bEM MHOTOTpaHHUKA

17

O06bEM Tena. O0BEM MPAMOYTOIBHOTO
napajuiesienuIe1a. 3aaadn

00 ynBoeHuu Ky0a, 0 KBajipaType
Ky0a; 0 TPUCEKIINH yTJa.
CtepeoMeTpuyuecKHE 3a1a4u,
CBSA3aHHBIE C 00BEMOM
IPsIMOYTOJIBHOTO MapasuiesenuIe/a.
[IpuknagHbie 3aa4n, CBI3aHHBIC

C BBIUUCIIEHUEM 00BbEMA
OPSIMOYTOJILHOTO MapasuiesenuIe/a.
O06BEM TIPSIMOIA IPU3MBI.
CrepeoMeTprueckue 3a1auu,
CBSI3aHHBIC C BBIUUCIIEHUEM 00BEMOB
psAMOM npu3Msl. IIpuknanseie
3a1a4u, CBSI3aHHBIE C 00BEMOM
MIPSIMOU ITPU3MBI.

CB00OHO ONEpPUPOBATH MOHATUSIMU:
00BEM Temna, 00bEM MPSIMOYTOIBHOTO
napajuieenuneaa.

@opMyJIMPOBAaTh OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3sIBaTh T€OpEMy 00 00BEME
IPSIMOYTOJIHOTO MapajulelIeuIIe A,
CIIEICTBUA U3 HEE.

Pa3zpesaTts MHOrOrpaHHuKH,
NEPEKIIAAbIBATH YACTH.

Pemate cTepeoMerpuueckue 3aauu,
CBSI3aHHBIC C BHIYHMCIEHUEM 00bEMa
IPSIMOYTOJIBHOTO NapaJlIeIenUNena,
PU3MBI.

CpaBHMBaTh U aHAIU3UPOBATH
YTBEPKJICHHUS C LIENIbIO BBISIBICHUSA
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Brraucnenne o06EMOB Ten

C IOMOIIBIO OMPEAETEHHOTO
uHTerpana. O0bEM HaKIIOHHON
IIPU3MBI, TUPAMHUIBL.

dopmyiia 00bEMa TUPaAMU/IBI.
OTtHomieHne 00bEeMOB IMTUPAMUST

¢ OOIIUM YTJIOM.
CrepeoMeTprueckue 3a/1auu,
CBSI3aHHBIE C 00BEMAMU HAKIIOHHOM
PU3MBI, MTUPAMHUIBIL.

[IpuknaaHbie 3a0a4u 110 TEME
«OO0BEMBI TE», CBSI3aHHBIE C 00BEMOM
HAKJIOHHOM MPU3MBbI, TUPAMU/IBI.
[Ipumenenne 00bEMOB. Brruncnenue
pacCTOSTHUS A0 IUIOCKOCTH

JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
AHanM3UpoBaTh U MOJICIIUPOBATh

Ha SI3bIKE TE€OMETPUU pPEaTbHbIC
CUTYyalllH, CBSI3aHHBIE C OOBEMOM
IPSIMOYTOJILHOTO MapasuiesienuIiesa,
PU3MBI, TUPAMHUJIBI.

HccnenoBats NOCTPOCHHBIE MOJIEIH,
B TOM YHCJIE U C UCTIOJIB30BAHUEM
amnmapara anreOpsl.

BBIBOIUTE OCHOBHYIO MHTETPATIBHYIO
dbopmyity ISl BEIYUCICHUS 00bEMOB
Te.

Jloka3sIBaTh TEOpEMy 00 00BEME
HAKJIOHHOW TIPU3MBbI Ha TIPUMEPE
TPEYrOJIbHON MPU3MBI U

IUISl IPOU3BOJIBHOM TIPU3MBL.
JlokasbIBaTh TEOpEMY: 00 00BbEME
nupamMuabl, GOPMYITHPOBATH CIICICTBHS
U3 Hee: 00bEM yCeuEHHOM MUPaMU/IBI.
BriBouTh (hOopMyITy 1711 BEIYUCIICHUS
00BEMOB yCEUEHHOM MUPAMU/IBI

Tena BpaiieHus

24

[unuaapuyeckas MoBEpXHOCTb,
oOpazyrolye UINHIPUIECKON
MTOBEPXHOCTH.

CB00OOHO OMIEpUPOBATH TOHITHUSIMHU:
ITMHIPUYCCKAs TTOBEPXHOCTH,
muHap. U3yyaTts ciocoOsl
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Humunaap. [IpsimMoi KpyroBoi
muuHap. [lnomnans noBepXHOCTH
UIMHAPA.

Konnueckast HoBepXHOCTb,
o0pazyrolme KOHUIEeCKON
noeepxHocTu. Konyc. CeueHne KoHyca
IJIOCKOCTBIO, TapajlieIbHON
IJIOCKOCTH OCHOBAaHUA. Y CEUEHHBIN
KoHyc. 300pakeHrne KOHYyCOB U
YCEUEHHBIX KOHYCOB.

[Tnomaas OOKOBOI MOBEPXHOCTU U
ITOJTHOM MOBEPXHOCTH KOHYCA.
CrepeoMeTpruecKue 3a/1a4n

Ha JJ0Ka3aTeIbCTBO U BHIYUCIICHUE,
MMOCTPOCHUEM CECUCHUW LHJIMHIIPA,
KOHYyca.

[IpuknanHbie 3a1a4u, CBI3aHHbBIC

C IUJIUHAPOM.

Cdepa u map.

[lepeceuenue cdepsnl u mapa

¢ miockocThio. Kacanue mapa u
chepsbl I0CKOCTHIO. By u
U300paKEeHHE Iapa.

VYpaBuaenue chepsl. [Lnomans chephl u
e€ yacrei.

CummeTtpus cepsl 1 mapa.

MOJTYYEHHUS HAJTMHIPUYECKON
MOBEPXHOCTH, [IUIMHAPA.
N3o0paxkaTh HMIIMHIP U €r0 CEUCHUS
IIJIOCKOCTBIO.

CB00OOAHO ONEpUPOBATH TOHATUSIMU:
KOHHMYECKask IOBEPXHOCTh, KOHYC,
yceu€HHbIN KoHyc. 3ydarh criocoObl
MOJIYYEHHUSI KOHUYECKOM MOBEPXHOCTH,
KOHYca.

N300pakaTh KOHYC U €ro CeYeHUS
IJIOCKOCTBIO, MPOXOSIIEN Yepe3 OCh,
Y TJIOCKOCTBIO, IEPHEHAUKYIISPHON

K OCH.

BriBoguTh (hOpMYIIBI 17151 BEIUUCTICHUS
OOKOBOM U TOJIHOW MOBEPXHOCTEH TeI
BpaneHus. Pemarte
CTEpEOMETPUYECKHE 3a/1a4H, CBSI3aHHBIC
C TeJaMU BpaIllCHUSs, HAXOXKICHUEM
oA OOKOBOM U TTOJIHOM
MOBEPXHOCTH, MOCTPOECHUEM CEUCHUIA.
Hcnonb30Bath Mpu penieHny 3aaau
TUTAaHUMETPpUYECKUE (PaKThl U METO/IBI.
CpaBHUBATh U aHAJIU3UPOBATH
YTBEPKIECHUS C LIEJIbIO BBISBJICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUI.
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CrepeomeTpuueckue 3a1auu

Ha JI0Ka3aTeJIbCTBO U BBIUUCIIEHUE,
CBsI3aHHBIE CO c(epoil U mapom,
MOCTPOEHUEM UX CEUCHUN
MI0CKOCTHIO.

[Ipuknanueie 3a1a49u, CBSI3aHHBIC
co cepoil u mapom.

[ToBTOpEHNE: OKPYKHOCTH

HAa TJIOCKOCTH, BBIUUCICHUS

B OKpPY’>KHOCTH, CTAaHIapTHHIC
noo0usl.

Pasznuynbie koMOUHAIMY TEI
BpAIllEHUsI | MHOTOTPAaHHUKOB.
3anaun o Teme «Tesa 1 MOBEpXHOCTH
BpAIICHU

AHanuM3upoBaTh U MOJEIUPOBATH

Ha SI3bIKE TEOMETPUU peaTbHbIC
CUTYaIlNH, CBSI3aHHBIE C KOHYCOM

U WIUHAPOM.

HccnenoBats MOCTPOCHHBIE MOJEIH,

B TOM YHCJIE U C UCIIOJIb30BaHUEM
anmnapara anreopsl

AKTyanmm3upoBaTh (HDaKThl U METOBI
TUTAHUMETPHH, PEJIEBAHTHBIC TEME,
IPOBOIUTH AHATOTHH.

CB00OOAHO ONEpUPOBATH TOHATUSAMMU:
cdepa u map, UEHTp, paguyc, TUaMETP
chepsl u mapa.

HccnenoBaTh B3aMMHOE pacoioKEHUE
chepbl U TIIOCKOCTH.

@opMyIMpOBaTH ONPEICICHUE
KacaTeJbHOM TIOCKOCTH K cepe.
Jloka3bpIBaTh TEOPEMBI O CBOMCTBE U
IpU3HAKe KacaTeJIbHON TIOCKOCTH.
BriBouTh (hOopMyITy M1 BEIYUCIICHUS
riomanu cepsl yepe3 paauyc chepsl.
Pemats crepeoMerprueckue 3a1auu,
CBs3aHHBIE cO c(epoil U mapoM,
HaXO0XKJICHUEM ILIomaau cepsl u eé
yacTell, MOCTPOCHUEM ceueHUi chepsl
U 11apa.
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AHanmm3upoBaTh U MOJEIUPOBATH

Ha S3BIKE TEOMETPUU PEAIbHBIE
CUTYAIlNH, CBSI3aHHBIE C IIApOM U
chepoti.

Pemrars npocTele 3a1aun, B KOTOPBIX
(GUrypupyIOT KOMOMHAIIMH TEJl
BpAILEHHS] U MHOTOIPAHHUKOB.
Hcnonp30Bath npy penieHny 3aaad,
CBSI3aHHBIX CO cepoil U mapom,
IUTAaHUMETPUUYECKUE (PaKThl U1 METO/BI.
Pemars crepeomeTpuueckue 3anauu,
CBsI3aHHBIC C TEJIAMU BpallCHUs,
IIOCTPOCHUEM CEYEHUN TEJ BPALLICHMUS,
C KOMOMHAIMSMU TeJl BpallleHUs U
MHOI'OTPaHHUKOB.

[IpoBOAUTE TIOTUYECKU KOPPEKTHBIE
JIOKa3aTEJIbHbIE PACCYKICHUS

IIPU PELICHUHU T€OMETPUYECKUX 3a/1a4,
CBSI3aHHBIX C NIEPIEHIUKYJIIPHOCTHIO
IIJIOCKOCTEN.

AHanu3npoBaTh U MOJIEIUPOBATh HA
S3bIKE TEOMETPUH PEATIbHBIC CUTYaLUH,
CBSI3aHHBIE C MHOTOI'PAaHHUKAMM.
HccnenoBats NOCTPOCHHBIE MOJIEIIH,
B TOM YHCJIE U C UCITOJIb30BAHUEM
anmnapara aareopsl
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[nomaau moBepXHOCTH
1 00bEMBI KPYTJIBIX TEN

O6BéM nunuuapa. Teopema

00 00bEME TPSAMOTO ITUITUHIpA.
[Imomaan OOKOBOM U ITOJTHOM
MOBEPXHOCTH LUJIUHJPA.
Brruncienne 00bEMOB TEN

C MMOMOUIBIO ONPEAETEHHOTO
uHrerpana. O0bpEM KoHyca.

ITnomanu 60KOBOI U IMOJIHOU
MMOBEPXHOCTHU KOHYCA.
CrepeoMeTpUUeCKHE 3a/1a4H,
CBSI3aHHBIC C BEIYUCIIEHHEM 00HEMOB
IWIMH]Ipa, KOHYyCA.

[Tpuknagnsie 3agaun o Teme «OO0bEMBI
Y TTOIIAIM IOBEPXHOCTEMN TEJI.
OO0BEM mapa U MapoBOro CEKTOpa.
Teopema 00 00bEMe trapa. [Tnomans
cdepsl.

CrepeoMeTpuyueCcKHE 3a/1a4H,
CBSI3aHHBIC C BEIYHCIIEHHEM 00BHEMOB
mapa, apoBOT0 CErMEHTA, IIapOBOT0
cekTopa.

[IpuknagHbie 3a1a4u 110 TEME
«OOBEMEI TEI», CBA3aHHEIC

¢ 00BEMOM TI1apa U TUIOMIAABI0 ChEephI.
CoOTHOIIEHUS MEXKTY TIJIOIIAISIMHU
MOBEPXHOCTEN M 00BEMAMU MO T00HBIX

CB00OOAHO ONEPUPOBATH MOHSATUSIMH:
00BEM Tena, TUIONIA b MOBEPXHOCTH.
dopMyIHpPOBaTH OCHOBHBIE CBOWCTBA
00BbEMOB.

JlokaspIBaTh TEOpEeMBI: 00 00BEME
UIKMHIpa; 00 00BEME KOHYyca.
BriBoguTh (hOpMYIIBI 1JIST BEIYUCIICHUS
00bEMa yCce4€HHOr0 KOHYCa.
HccnenoBats MOCTPOCHHBIE MOJEIH,

B TOM YHCJIE U C UCIIOJIb30BaHUEM
amnmapara anreOpsl.

3HaTh BO3MOXKHOCTH PEIICHUS 33124
Ha IOCTPOEHHE LIUPKYJIEM U JIMHEUKOM,
0 KJIACCUYECKUX HEPa3PEITUMBIX
3a/1ayax.

CB00OOAHO ONEepUPOBATH OHATUSAMMU:
IaPOBOW CETMEHT, IIAPOBOU CJIOH,
IApOBOM CEKTOP, OCHOBAHKE U BHICOTA
CErMEHTa, OCHOBaHHE U BHICOTA
IIAPOBOTO CJIOA.

BriBouTE (hOpMYITBI 715 HAXOXKACHUS
00BEMOB IIAPOBOTO CETMEHTA,
IIApOBOTO CEKTOPA, IUIoHIau chephl.
Jloka3wsIBaTh TeOpeMy 00 00bEME T1apa.
Pemate cTepeomerpudeckue 3amaau,
CBSI3aHHBIE C 00BEMOM I11apa, IAPOBOTO
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TEll.
[TonoOHBIC TENIa B TPOCTPAHCTBE.
N3menenune o0bEMa rpu 1o J00UH.
CrepeoMeTpuuecKue 3a/1auu,
CBSI3aHHBIE C BEIYHUCIIEHHEM 00HEMOB
TEJ U TIOMIAJIEH TTOBEPXHOCTEH

CETrMEHTa, IIapOBOT0 CEKTOPA,
TUIOMAABIO CHEPHI.

CpaBHMBATH U aHATU3UPOBATH
YTBEPKACHUS C LI€JIbIO BBISIBJICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PaCCyKICHUM.
AHanu3UpoBaTh U MOAECIUPOBATH

Ha SI3bIKE TEOMETPUU PEaTbHBIE
CUTYaIlUH, CBSI3aHHBIC C 00BEMOM
1iapa, mapoBOro CErMeHTa, IapOBOTO
CerMeHTa, IJIOIIaAbI0 CPEepHl.
CB000IHO OTIEPUPOBATH TOHSATHEM:
o00HbIE TeIa B MPOCTPAHCTBE.
Brerauciiste 00bEMBI TE€M ¢ ITOMOIILIO
OIIPENIEJIEHHOT O UHTErpala.

Pemats crepeoMeTpuueckue 3agauu,
CBSI3aHHBIC C COOTHOLICHUSIMHU MEXKITY
IJTONIAIMH TTIOBEPXHOCTEHN U
00BbEMaMHU ITOJOOHBIX TEI.
[IpoBOAUTE JTOTUUECKH KOPPEKTHBIE
JIOKA3aTEIbHBIE PACCYKICHUS

MIpY PEIICHUU T€OMETPUUYECKHUX 3aj1ad,
CBSI3aHHBIX C BBIYMCIICHUEM 00BHEMOB
TEJI C TTIOMOILBIO ONPEIEIIEHHOTO
HMHTETpaJla, HAaXOXKJICHUEM
COOTHOUICHHS MEXKTY TUIOIIAAIMU
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MOBEPXHOCTEH U 00BEMaMU M0 TI00HBIX
TEI.

AHaIM3UPOBATh U MOJICIUPOBATH

Ha SI3bIKE TEOMETPUH PEaJIbHbIC
CUTYaIlMH, CBsI3aHHBIC C 00bEMaMU U
MOBEPXHOCTSIMHU TEJl,

Ha J0Ka3aTeJIbCTBO U HA HAXOXKJICHHE
r€OMETPUYECKUX BEJIMUUH

JIBr>xkeHUst

JIBM>KEHUS TPOCTPAHCTBA.
OtoOpaxenusi. JIBuxeHus U
paBeHCTBO puryp. O6mme cBoiicTBa
JIBUKCHUN. BUbl NBUKECHUN:
napasuiesIbHbIA IEPEHOC, LIEHTPalIbHAS
CUMMETpHSI, 3epKallbHast CHMMETPHS,
IIOBOPOT BOKPYT MPSIMOM.
IIpeo6pazoBanms mogoous. [Ipsmas u
chepa Ditnepa.

['eomerpuueckue 3agaumn

Ha TIPUMCHCHHE JIBIKCHUS

[IpumeHsTh paBUiIa BBITIOJHEHUS
JIEUCTBUU CIIOKEHUS U BEIUUTAHUS
BEKTOPOB, YMHOKEHHUSI BEKTOPa

Ha YUCJIO IPU PEUICHUH 33/1a4.
Haxonuts k0OOpauHaThI BEKTOpA

B JJaHHOM 0a3KCce U CTPOUTH BEKTOP
10 €ro0 KOOPIMHATAM.

BcnomHUTE onpenenenne CKaasipHOTo
YMHOKEHUS U €r0 CBOMCTBA.
BpraucasaTs ¢ moMoIbo CKajasspHOro
YMHOKE€HUS JJTMHBI BEKTOPOB, YTJIbI
MEX1y HUMU, YCTAHABIIUBATh
MEPIIEHAUKYJISIPHOCTh BEKTOPOB.
AHaAJIM3UPOBATH U MOJICIIUPOBATH

Ha A3bIKE TEOMETPUU PEATbHBIE
CUTYaIlNH, CBSI3aHHBIE ¢ (PU3UIECKUMU
BEKTOPHBIMH BEJIUYMHAMH.
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Hcnonb30Bath pu pelieHUH 3a1a4,
CBSI3aHHBIX C BEKTOpaMH

B IPOCTPAHCTBE, TUTAHUMETPUUECKUE
(baKThl 1 METOIBI.

CB00OOAHO ONEpUPOBATH TOHATUSIMU:
0TOOpaKeHUEe MPOCTPAHCTBA Ha ceos,
JBUKCHHUE MTPOCTPAHCTBA;
IEHTpaJIbHAsI, OCEBas U 3epKaJIbHAs
CUMMETPHH, MTAPAIJIIENBHBIN ITEPEHOC;
PaBEHCTBO U T0j1001e Puryp.
JlokasbIiBaTh YTBEPXKICHUS O TOM, YTO
IEHTpaJIbHAsI, OCEBas U 3epKaJIbHAS
CUMMETPHH, apaJUIEIbHBIN ITEPEHOC
SIBJISIFOTCSL IBUKEHUSIMU. BBIMOTHATH
npeoOpa3oBaHus MOI00HSI.
OmnepupoBaTh MOHATHUAMU: TIpSIMast U
chepa Ditnepa.

Pemate reoMmerpudeckue 3a1aun

C HCTIOJIb30BAHUEM JIBIKCHHUIM.
Hcrnonp30BaTh pu pelIeHUH 3a/1a4
JIBKEHUS TIPOCTPAHCTBA U UX
CBOMCTBA

[ToBTOpEeHue, 06001ICHNE
U CUCTEMAaTH3allusl 3HaHUMN

17

O6o0maroiee NTOBTOPEHNE TOHATHH U
METOJIOB Kypca Te€OMETPHH
10-11 xnmaccoB, cucTeMaTu3aIus

Pemrats crepeomerpruueckue 3agauu
Ha J0Ka3aTeIbCTBO MAaTEMaTHUECKUX
OTHOIIICHUM, HAXO0XKJICHUE
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3HaHUM.

HcTopust pa3BUTHSI CTEPEOMETPUM KAK
HayKH U €€ poJib B pa3BUTHUU
COBPEMEHHBIX MHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUM

reOMETPUUECKUX BEIUYUH (IUIMH,
YTJIOB, IJIOMIA/IeH, 00BEMOB).
Hcnonb30Bath Npu pelieHnn
CTEPEOMETPUUECKUX 3a]1a4
IUTAaHUMETpHYECKUEe (QaKThI

U METO/BbI.

[TpoBOANTH TOTHYECKH KOPPEKTHBIC
JI0Ka3aTeJIbHbIE PACCYKACHUS

IIPU PEIICHUH CTEPEOMETPUICCKUX
U IJIAHUMETPUYECKUX 3a/1a4.
CpaBHUBAThH U aHATTU3UPOBATH
pealibHbIE CUTYallUH U BBISBIIATH
BO3MOYKHOCTB €€ MOJEIIMPOBAHU
Ha SI3bIKE TEOMETPHUH.
MoienupoBath peaibHYyIO CUTYalHIO
Ha SI3bIKE TEOMETPUU B UCCIIEI0BATh
IOCTPOEHHBIE MOJIENH, B TOM UHUCJIE
U C UCII0JIb30BAHMEM ammapara
anreopshl.

Hcnonb30BaTh KOMITBIOTEPHBIE
IPOrpaMMBbI TIPH PEIICHUH 3a1a4.

[Tosryyats npencTaBiIeHUE O FEOMETPUU

KAaK O pa3BUBAIOILIECHUCS HAyKeE,
VCCIEAYIOUIEH OKPYKAOIIUN MUD,
CBSI3aHHOM C peajibHBIMU O0OBEKTaAMU,
IIOMOTAIOILIEN PELINTD PEATIbHBIE
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YKU3HEHHBIE CUTYaLUU O POJIU
CTEPEOMETPUU B PA3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN

OBUIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

102
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PABOYAS INTPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTB U CTATUCTHUKA»

INOACHUTEJIBHASA 3AIINCKA

VY4eOHblil Kypc «BeposTHOCTh M CTaTUCTUKa» YIIyOJIEHHOIO YPOBHS SIBISETCA
IPOAOHKEHUEM M Pa3BUTHEM OJHOMMEHHOTO Y4eOHOTo Kypca YIIIyOJIEHHOTO YpOBHS
Ha YypOBHE CpelHEro oOmero o0pa3oBaHud. YUeOHBIH Kypc IpeJHa3Ha4yeH
Ui (hOpMHUPOBaHMS y OOYYarOIIMXCS CTATUCTUYECKOW KYJNbTYpbl U NMOHUMAHUS POJIU
TEOPUU BEPOATHOCTEM KaK MAaTEMATHYECKOTO MHCTPYMEHTA Uil MU3YyUYEHUS CIIy4anHBIX
COOBITUH, BEIUUYUH U nporeccoB. [Ipyu n3yyenun Kypca o0oramaroTcsi nIpecTaBlIeHUs
oOy4Jaronmxcs 0 METOAAaX MCCIEI0BaHUs U3MEHUYMBOIO MUpPA, PA3BUBAECTCS IOHUMAHUE
3HaYUMOCTU U OOIIHOCTH MAaTE€MaTHYECKMX METOJIOB IMO3HAHUS KAaK HEOThEMIJIEMOM
4aCTU COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHHUS.

Conepxannue y4eOHOTO Kypca HalpaBJI€HO HA 3aKPEIUICHHE 3HAHUH, MOTYYEHHBIX
IpU WM3YYEHHM Kypca Ha ypOBHE OCHOBHOTO O0IIEero oOpa3oBaHus, U HAa pa3BUTHE
IIPEACTABICHUN O CIIy4alHbIX BEJIMYMHAX M B3aUMOCBA3SX MEXIY HUMU HA Ba)KHBIX
IIPUMEPAX, CHOKETHl KOTOPBIX MOYEPIIHYTHI M3 OKpYyXKarolero mupa. B pesynbrare
y oOydaromuxcs JOJDKHO  chOpMHUpOBAaTbCA  MpEACTaBlIeHUE O  Haubosee
yHOOTPEOUTENBHBIX U OOIIMX MAaTEMATUYECKUX MOJIENSAX, UCIOIb3YEMBIX ISl ONTMCAHUS
AHTPOINOMETPUUECKUX U AEMOrpaUuecKuxX BEJIMUYHH, TOTPEIIHOCTEN B pa3IMUHbIE poJa
U3MEPEHUSX, JUIMTEIbHOCTH  0€30TKa3HOMl  pabOoThl  TEXHUYECKHX  YCTPOWCTB,
XapaKTEPUCTUK MACCOBBIX SIBJIEHUH U MPOIIECCOB B 00IIECTBE. YUEOHBII KypC SBIsSETCS
0a3oif 11 OCBOEHHUS BEPOATHOCTHO-CTATUCTUYECKUX METOAOB, HEOOXOJUMBIX
CIEHHUAINCTAM HE TOJBKO HMH)KEHEPHBIX CIEHHAIBHOCTEM, HO TAKXKE COLMUAJIBHBIX U
MICUXOJIOTMYECKUX, TOCKOJIbKY COBPEMEHHBIE OOIIECTBEHHbIE HAYKH B 3HAYUTENIbHOM
Mepe UCHOJB3YIOT anmnapar aHaius3a OOJbIIMX JaHHBIX. L{eHTpanbHyto yacTh yueOHOTro
Kypca 3aHMMaeT 00CyXJeHUE 3aKOHa OOJIbIIMX 4YKCceNl — (PyHAAMEHTaJIbHOIO 3aKOHa
IPUPOJIbI, UMEIOILIEr0 MAaTEMATUYECKYI0 (hOpMaTH3AIIHIO.

B cooTrBeTcTBUM C yKa3aHHBIMM LIE€NSIMH B CTPYKType Y4YeOHOro Kypca
«BepodaTHOCTh W CTaTUCTHKa» Ha YIIIyOJIEHHOM YpOBHE BBIACIECHBI OCHOBHBIE
conepkatenbuble JUHUU: «CiydailHble COOBITHS U BEpoATHOCTU» W «CiydaiiHble
BEJIMYMHBI U 3aKOH OOJIBIINX YUCET.

[ToMUMO OCHOBHBIX JMHUHM B YUEOHBIH KypC BKIIOUEHBI AJIEMEHTBI TEOPUH TpadoB
U TEOPUU MHOXKECTB, HEOOXOIUMBbIE JIJIsl TIOJTHOIIEHHOTO OCBOEHUSI MaTepHalia JaHHOTO
y4eOHOTr0 Kypca U CMEXHBIX MaTeMaTHUYECKUX YUYEOHBIX KYPCOB.

Copepxanne muHNM «CiyyaiiHble COOBITHSI U BEPOSTHOCTU» CIYKUT OCHOBOM
st (OpMUpPOBaHMS TPEACTABICHUM O paclpeleseHUd BEPOSTHOCTEH MEXKIy
3HAQYECHUSMU CIIyYaWHBIX BEIWYMH. BaXHyl0 4acTb B OTOM CONEPKATEIBHOW JIMHUU
3aHUMAET U3yYEHHE T€OMETPUUYECKOTO U OMHOMUAIBHOTO paclpeiesieHuii U 3HaKOMCTBO
C X HEMPEPBIBHBIMU aHAJIOTAMU — MOKA3aTEIbHBIM U HOPMAJIbHBIM PACTIPEICIICHUSIMU.
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Templ, CBSI3aHHBIE C  HENPEPHIBHBIMU  CIy4YallHBIMM  BEJIMYMHAMU U
pacnpeneNeHns My, aKIEHTUPYIOT BHUMaHue O0ydaroluXcsl Ha ONUCAaHUM U U3YUYEHUU
CIly4allHbIX SIBJICHHUH C IOMOIIBIO HEenpepblBHbIX (QyHKIUH. OCHOBHOE BHHMMAaHHE
yAENAETCs MOKAa3aTEIbHOMY M HOPMAJIbHOMY PACIIPEACICHUSIM.

B yuebGHOM Kypce npeaycMaTpuBaeTCsl 03HAKOMUTEIBHOE U3YyUEHUE CBSI3U MEXKITY
CIIy4ailHbIMH BEJIMYMHAMHU W OIKMCAaHUE 3TOM CBS3W C MOMOIIBI0 Kod(duimeHTa
KOPPEJISIIIK U €r0 BHIOOPOYHOTO aHAJIOTa. DTH 3JIEMEHTHI COACPKaHHS PAa3BUBAIOT TEMY
«/Imarpammbl paccenBaHUs», U3YUCHHYIO Ha YPOBHE OCHOBHOIO 00I1ero oOpa3oBaHus,
¥ BO MHOT'OM OIMPAIOTCs Ha CBEJICHUS U3 KypCOB aJIr€Opbl U TEOMETPHUH.

Emé oauH sneMeHT colepikaHus, KOTOPbIM IpeIaracTcsi Ha 03HaKOMUTEIbHOM
YPOBHE — IOCIJIEJOBATEIBHOCTh CIy4YallHbIX HE3aBUCHUMBIX COOBITHH, HACTyHarOIIUX
B €AUHULY BpeMeHH. O3HAKOMJIEHHE C paCHpelesIEeHHEM BEpPOSTHOCTEM KOJIMYECTBA
TaKUX COOBITHI HOCUT pa3BUBAIOIIMIA XapaKTep U ABIISETCS aKTyalbHBIM JUIS OyIyIInX
aOUTYpUEHTOB,  MOCTYMAIONIMX HA  y4eOHbIE  CHEUUAIbHOCTH,  CBSI3aHHBIC
C 00111eCTBEHHBIMU HAyKaMU, IICUXOJIOTUEH U YTIPaBICHUEM.

Ha uzyyenue yueOHOro kypca «BeposTHOCTP M CTaTUCTHKa» Ha YIiyOJIEeHHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 knacce — 34 yaca (1 yac B Hegenmto), B 11 kimacce —
34 yaca (1 gac B HeAemIO).

COIAEPKAHUE OBYUEHUA
10 KVIACC

I'pad, cBs3ublil rpad, mytu B rpade: muxisl U nenu. CTeneHb (BaJICHTHOCTH)
BepiuHbL. ['padnl Ha miockocTH. JlepeBbsi.

CnyyaliHble SKCIEPUMEHTHI (OMbBITHI) W CiIy4yalHbIe COOBITHSA. DJIEMEHTapHbIC
coOpITHs  (Mcxoabl). BeposaTHOCTh ciydaitHOro coObITHS. bBaM30CTh YacTOThl H
BEPOATHOCTH COOBbITUNA. Cily4ailHble ONBITHI C PABHOBO3MOXKHBIMHM 3JIEMEHTapHBIMU
COOBITHUSIMU.

Onepauun Haj COOBITUSAMU: TEepeceueHue, OOBEIUHEHHE, MPOTUBOMOJIOKHBIC
coObITHs. Jluarpammer Ditnepa. @opMyiia CIOKEHHS] BEPOITHOCTEH.

VYcioBHasE BEPOSITHOCTb. YMHOXEHHE BEpPOATHOCTEH. JlepeBo ciy4alHOro
skcniepuMmenTa. dopmyna nmosHOW BeposTHocTH. Dopmyna baiieca. HezaBucumbie
COOBITHSI.

bunapHblii ciaydyaliHbI ONBIT (KCHBITAaHUE), ycrex U Heyaada. HezaBucumbie
ucnbiTanus. Cepust HE3aBUCHMBIX HCIIBITAHUI 10 mepBoro ycrnexa. IlepectaHoBKH U
¢dakropuan. Yucno coueranuil. Tpeyroasauk I[lackans. ®opmyna Ounoma HeroToHa.

Cepust He3aBucuUMBIX HcnbiTaHui bepuymnu. CiydaiiHblil BBIOOp M3 KOHEUHOM
COBOKYITHOCTH.

Ciyuaitnas BenmnuuHa. Pacripenenenue BepostHocTel. /lnarpamma pacnpeneneHusl.
Onepaunn Haja cilydyallHBIMU BEJIMYMHAMH. bUHapHas ciydaiiHas BenuuuHa. [IpumMepsl
pacrpeiesieHui, B TOM YKCIie TEOMETPUYECKOEe U OMHOMUAIBHOE.
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11 KJIACC

CoBMecCTHOE pacnpeeneHue IByX Cly4aliHbIX BeM4rH. He3aBucumele ciyyanHble
BEJINYNHBI.

MatemaTnueckoe OXUAAHUE ClIy4yailHOW BeiauuuHbl (pacnpezneneHusi). [Ipumepst
NPUMEHEHUSI MAaTEMATUYECKOTO OXHUAaHUS (CTpaxoBaHHe, joTepes). MaTreMaTnyeckoe
OXKuJaHWe OWHAPHOW CIIy4alHOM BeNWYMHBI. MaTeMaTHYeCKOe OXHUIAHUE CYMMBI
CIIy4ailHbIX BEIMYHMH. MaTeMaTH4ecKOoe 05KHUIaHNEe T€OMETPUIECKOr0 1 ONHOMHUAIBLHOTO
pacnpeneneHun.

Jlucriepcust U CTaHAAPTHOE OTKJIOHEHHUE CIy4YallHOW BEJIMYMHBI (paclpeneicHus)).
HMucnepcust OMHApHOM  Cily4yallHOM  BEeJMYMHBI. MaremMarndeckoe  OXHUIAaHHE
IIPOU3BEICHUS U JHUCIIEPCUs CYMMBl HE3aBUCHMBIX CIIyYalHBIX BeJIMUUH. J(ucnepcus u
CTaHJIaPTHOE OTKJIOHEHUE OMHOMHUAJIBHOIO pacipeneiaeHus. Jucnepcust U craHaapTHOE
OTKJIOHEHUE T€OMETPUUECKOTO PACTIPEICIICHHUSI.

HepaBenctBo YeOnimméBa. Teopema UYeOwiméBa. Teopema bepnymnu. 3akoH
OonpIIMX yKcen. BeIOOpOUHBIN MeTOA UcCienoBaHud. BIOOpOUHBIE XapaKTEPUCTUKH.
OueHuBaHuE BEPOSITHOCTU COOBITHS IO BEIOOPOUYHBIM AaHHBIM. [IpoBepka mpocTermmx
TUIIOTE3 C IIOMOLIBIO U3YYEHHBIX PACIIPEACICHUN.

HenpeppiBHble  ciydaiinble  BenuuuHbL.  [Ipumeppl. @OyHKIUSA IUIOTHOCTH
BEPOSITHOCTH paclpesericHus. PaBHOMEpHOE pacnpelesieHue U €ro CBOWCTBa. 3anauu,
IIPUBOAIIME K MIOKA3aTEIIBHOMY PACIIPEAEICHUI0. 3a1a4i, TPUBOAALIME K HOPMAIBHOMY
pacrtpeneneHno. OyHKIUSA IOTHOCTA BEPOSITHOCTH MOKA3aTENBHOTO PACIPEICICHHUS,
(GYHKIUS IOTHOCTH BEPOSITHOCTH HOPMAJIbHOIO pacnpenenenus. OyHKIus MI0THOCTU
Y CBOMCTBA HOPMAJIbHOTO PaCIPEACICHUS.

[TocnenoBaTenbHOCTh OJMHOYHBIX HE3aBUCHUMBIX COOBITUH. 3aiauu, IPUBOJSIINE
K pacnpenenenuto Ilyaccona.

KoBapuanus nByx ciy4ailHeix BenuduH. KoadgduimeHT nuHeHHON KOoppemsiuu.
CoBMecTHbIE HAONIOACHUS JBYX BENWYUH. BhIOOPOUYHBIN KOAIP(OUUIHUEHT KOPPENSALHH.
Paznuumne mexny NMHEHHOM CBA3BIO W IMPUYMHHO-CIEACTBEHHOW CBS3bI0. JIMHENHas
perpeccusi, METOJ] HAMMEHBIIUX KBAIPATOB.

HPEAMETHBIE PE3YJIBTATDBI

K xoniry 10 kiacca oOydaronuiicss HAy4YuTCs:

CBOOOJHO OINEpPUPOBATHh MOHATUSIMU: Tpad, MiIockuil rpad, cBs3HbIA rpad, NyTh
B rpade, 1emnp, MUK, I1epeBO, CTENEHb BEPILIUHDI, I€PEBO CIYYANHOIO IKCIIEPUMEHTA;

CBOOOJIHO ONEpUPOBATh MOHATUSMU: CITyYaHbIN SKCIIEPUMEHT (OTBIT), CIy4YaliHOe
COOBITHE, 3JIEMEHTApHOE ClIy4ailHOe cOObITHE (PIEMEHTapHBIM HCXOJ) CIy4alHOTO
OIbITa, HAXOAWUTh BEPOSTHOCTH COOBITHII B ONBITaX C PaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU,

HaxoIUTh U (OPMYIHPOBATH COOBITHS: TEpPECEUYCHHE, OOBEAMHEHHE ITaHHBIX
COOBITHH, COOBITHE, TPOTUBOIIOIOKHOE AAHHOMY, UCIOJIb30BaTh AMArpaMMbl Duiepa,
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KOOPAMHATHYIO MPSAMYIO AJsl pEeHIeHHus 3a7ad, MOJIb30BaThCS (POPMYJION CIIOXKEHUS
BEPOSTHOCTEH JIJIs1 BEPOATHOCTEH IBYX U TPEX CIyYalHBIX COOBITHI;

ONEPUPOBATh MOHATHAMU: YCIIOBHAS BEPOATHOCTb, YMHOKEHHE BEPOSTHOCTEW,
HE3aBUCUMBIE COOBITUS, JEPEBO CIYyYaHOIO AKCIIEPUMEHTA, HAXOJUTh BEPOSITHOCTU
COOBITHI ¢ TOMOILBIO MTPaBUJIa YMHOXKEHHMS, IEPEBA CIIyYAHOIO OMbITA, UCIOJIb30BaTh
dbopmyny mosHOM BeposiTHOocTH, Gopmyny bailieca mpu pemieHun 3anad, ONPEACNATH
HE3aBHCHUMOCTH COOBITHII 110 POpMYyJIE U IO OpTraHU3aIUH CITyYalHOTO HKCIIEPUMEHTA;

NPUMEHSTh U3YYEHHbIE KOMOMHATOPHBIE (DOPMYJIBI SISl IEPEUHUCIICHUS] SJIEMEHTOB
MHOKECTB, AJIEMEHTAPHBIX COOBITHI CIIy4ailHOTO OMNbITa, PEIICHHs 3aJad N0 TEOpPUHU
BEPOSATHOCTEW;

CBOOOJHO OIEPUPOBATH MOHATHIMHU: OMHAPHBINA CIyYaWHBIN OMBIT (MCIBITAHUE),
yCIIEX U HEY1aua, HE3aBUCUMBIE UCIIBITAHUSA, CEPUS UCIIBITAHUM, HAXOOUTh BEPOATHOCTH
COOBITHII: B CEpUU HCIBITAHUN JO MEPBOTO ycIlexa, B CEPUM UCHBbITaHWN bepHyim,
B OIIBITE, CBSI3aHHOM CO CIIy4ailHbIM BHIOOPOM M3 KOHEYHON COBOKYITHOCTH;

CBOOOZIHO ONEpUpOBaTh MOHATHAMH: CIydyaliHas BEJIMYMHA, pAaCIpeaesieHUe
BEpPOSITHOCTEW, JMarpaMma paclpeiesieHus, OWHapHas cllydailHas BeJIWYMHAa,
reoMeTpuyYecKoe, OMHOMHUAIIBHOE paclpeiesieHue.

K koniry 11 kiacca o0ydaromuiicss HAy4YuTCs:

ONEPUPOBATH MOHATHIMU: COBMECTHOE PACIIPEICTICHUE IBYX CIy4YailHbIX BEJIUYMH,
UCIIOJIb30BaTh TAaOJUIly COBMECTHOTO pACIpECICHHUs] JBYX  CIy4YalHBIX BEJIMYUH
JUIS. BBIACTICHUS] PACIPENCIICHUA KaXXJAOW BEJIMYMUHBI, OINPEICICHUS HE3aBUCUMOCTH
CIIy4aliHbIX BEJIUYUH;

CBOOOJHO OMEPUPOBATH TMOHATHEM MATEMaTUYECKOTO OXHUAAHUS CIydyalHOU
BEJIMUMHBI (pacrpeielieHus), MPUMEHSATh CBONCTBA MAaTEMaTHYECKOrO0  OXKUJAHUS
Ipy PEIIEHWH 3a/1ad, BBIYHMCIATH MAaTEeMaTHYECKOE OXHUIaHUE OWHOMHMAIBHOTO U
r€OMETPUYECKOTO PACIIPENECIEHUM;

CBOOOJTHO OIEpPUPOBATH TOHITHSAMHU: JTUCHEPCHs, CTaHAAPTHOE OTKJIOHEHHUE
CIIy4allHOM BEJMYUHBI, IIPUMEHATH CBOWCTBA JHUCIEPCUU CIIyYalHOM BEJIIMYMHBI
(pactpeneneHus) TpPU PELICHUM 3a/lad, BBIUUCIATH JUCIEPCUI0 U CTaHIAPTHOE
OTKJIOHEHHE T€OMETPUYECKOTO U OMHOMUATILHOTO PACTIPE/ICIICHHM;

BBIYUCIISATh BBIOOPOYHBIE XAPAKTEPUCTUKU MO JAaHHOW BBIOOPKE U OILICHUBATH
XapaKTEPUCTHUKKA  TEHEpPaJbHOM  COBOKYMHOCTH  JAHHBIX 110  BBIOOPOYHBIM
xapaktepuctiukaM. OIICHUBAaTh BEPOATHOCTH COOBITHI W TPOBEPITH MPOCTEHIINE
CTaTUCTUYECKUE TUIOTE3bI, MTOJIb3YSICh M3YUYCHHBIMU PACTIPEICICHUSIMMU.

75



TEMATHUYECKOE IINTAHUPOBAHMUE

OenepanbHas pabouas nporpamma | Maremaruka. 10—11 kmaccewr (yrayOn€HHBIN yPOBEHB)

10 xaacce
HasBanue KonnuectBo OcHOBHBIE BU/IBI JEATEIBHOCTU
pazzeina (TeMbl) 4acoB OcroBHoe conepikanie 00yyJarommxcs
DneMeHThI Teopuu rpadoB 3 I'pad, cBs3HbBIN rpad, peacTaBieHEe [IpeacTaBasiTh OOBEKTHI U CBS3U
3a/1a4M C MOMOIIbIO Tpada. MEKTy HUMH € MOMOIIKI0 rpada,
Crenenb (BaJlEHTHOCTD) BEPIIUHBI. HAXOJUTh MIyTH MEXKy BEpIIMHAMU
[TyTs B rpade. Llenu u uukIibL. rpada.
['padst Ha mtockocTu. JlepeBo Breinenars B rpade nenu v UKk
CIIy4ailHOTO SKCIIEPUMEHTA CrtpouTth IepeBO MO ONMUCAHUIO
CIIy4alHOTO OMbITa, OMUCHIBAThH
Clly4aliHbIe COOBITHS B TEPMUHAX
JepeBa.
Pemnrate 3aga4yu ¢ moMOIIbIO
rpados
Crny4aiiHble OTIBITHI, 3 CryyaiiHble SKCTIEpUMEHTHI (OTIBITHI) Brigenste u onuckBaTh

CiTy4aiiHbIe COOBITHS U
BEPOSTHOCTU COOBITUIA

U CITy4aiiHble COOBITUS. DJIeMEHTapHbIE
coObITHs (Mcxoabl). BepositTHOCTh
ciydaifHoro coObITus. BepostHoctr
COOBITHI B OTIBITaX

C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU

CJIy4aifHbIe COOBITHS B CIIy4YailHOM
OTIBITE.

DopMyJIMPOBATH YCIOBUS IPOBEACHUS
CIIyYalHOTO OIIBITA.

HaxoauThk BeposSsTHOCTH COOBITHI

B OINBITAX C PABHOBO3MOKHBIMU
3JIEMEHTAPHBIMU UCXOAaMU
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Onepanun

HaJl MHOKECTBAMH

U COOBITUSIMU.
CrnoxxeHre 1 yMHOXECHHE
BEPOSTHOCTEM.

Y coBHAsI BEPOATHOCTb.
HesaBucumeie coObITHSA

[Tepeceuenue, 00bEAMHEHNE MHOXKECTB
1 COOBITHH, TIPOTUBOIIOJIOKHBIC
coObITus. PopMyIia CIOKEHUS
BEPOSTHOCTEN Y CJIOBHASA BEPOSTHOCTb.
YMHOKEHHUE BEPOSITHOCTEM.

dopmyia yCIOBHOU BEPOATHOCTH.
dopMyia OJTHON BEPOATHOCTH.
®opmyiia baiieca. HezaBucumeie
COOBITHUSA

Hcnonb3oBath Auarpammel Ditnepa

U BepOajIbHOE OMUCAHUE COOBITHI
P BBITIOJTHEHUU ONepaIui

HaJl COOBITUSIMU.

OueHnBaTh U3MEHEHUE BEPOSTHOCTEN
COOBITHI 1O MEpPE HACTYTLICHUS
JIPYTUX COOBITHI B CIIy4aiiHOM OTIBITE.
Pemate 3a7a4m, B TOM 4HCIIE

C UCTIOJIB30BaHUEM JIEPEBA CITyUYallHOTO
ombITa, POPMYJI CIOKECHUS

Y YMHOKEHUSI BEpOSITHOCTEN

DneMeHTbl KOMOMHATOPUKHU

KombOunaTopHOE MpaBUiio YMHOKEHHUS.
[lepectanoBku u (akropuain. Yucno
coueranuil. Tpeyroneauk [lackans.
®opmyia buHoma HeroToHa

@opMyIMpOBaTh U JOKA3bIBATh
KOMOWHATOpPHBIE (haKTHI.
Hcrnons30BaTh MpaBUiIo YMHOXKEHMS,
U3y4YEHHbIE KOMOMHATOPHBIE (POPMYIIBI
JUISI IEPEYUCIIEHUS JIEMEHTOB
Pa3IMYHBIX MHOKECTB, B TOM YHUCJIE
3JIEMEHTAPHBIX COOBITHUI B CITy4ailHOM
OTIBITE.

[Tonw3oBatbes hopmyoit u
TpeyronbHuKoM Ilackans

JUTSl ONIPENIENICHUS YHCIIa COYETAHU M.
[Ipumensars Gpopmyiry OuHOMA
Hprorona s mpeoOpazoBaHus
BBIPAKEHUN
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Cepuu nocnea0BaTEIbHbIX 5 buHapHbIii CiiydailHbIA OIBIT Pa30uBaTh ClI0XKHBIE SKCIIEPUMEHTHI

ucnbelTaHuid. VcnplTanus (ucmpITaHue), yCrex 1 Heylaya. Ha OT/EJIbHBIE UCTIIBITAHUS.

bepnyinu. He3aBucumele ucnbITanus. Pemars 3ay1aun Ha mouck

Crny4aiiHbli BEIOOD Cepust HE3aBUCHUMBIX UCIIBITAHUN BEPOSITHOCTEH COOBITUI B CEPUU

13 KOHEYHOW COBOKYITHOCTH 1o nepporo ycnexa. Cepus UCIIBITAHUN 10 TIEPBOTO yCIexa u
HE3aBUCHUMBIX UCTIBITAHUN bepHyIuin. B CepUsX UclbITaHUU bepHyim,
Cry4daiiHbli BEIOOP U3 KOHEUHOM a TAK¥K€ B OIBITaX CO CIIyYalHbIM
COBOKYITHOCTH. BBIOOPOM M3 KOHEYHOM COBOKYITHOCTHU
[IpakTuueckas padora C MCIIOJIb30BaHHUEM KOMOMHATOPHBIX
C UCITOJIb30BAaHUEM DJIEKTPOHHBIX (dakToB U (popmyJ1, B TOM UKCIIE B X0/
Ta0JIHIL IPAKTUYECKON pabOThI C TPUMEHEHUEM

CTaHAAPTHBIX (PYHKITUI
CityyaiiHble BETUYMHBI 14 Cnyuaitnas BenuuuHa. Pacnpenenenue OcBauBarh NOHATUS: CITydailHas

U pacrpeaeneHus

BeposiTHOCTEW. Jlnarpamma
pacnpeaenenus. Oneparuu

HaJl CJIy4YalHbIMU BEJIMYUHAMM.
[Ipumepsl pactipenenennii. bunapnas
ClIyyaliHas Belm4yuHa. [ 'eomerpuueckoe
pacn-penenenue. bunoMuaabHOE
pacnpeaenenue. MaremaTuyeckoe
0’KMJIaHUE CIIyYalHOMN BEJINYUHBI.
CoBMecCTHOE pacpeeneHUe IByX
CIly4yaliHbIX BeIMunH. HezaBucumbie
ciay4daiiHble BeIuyuHbl. CBOKCTBA
MAaTEMATUYECKOTO OKUJAHHUS.

BEJIMUMHA, paclpeiesieHre, Ta0auIa
pacrpeneneHus, 1uarpaMma
pacrpeneneHus.

Haxonute 3HaueHuss CyMMBI 1
IIPOU3BEACHUS CIIyYalHBIX BEJIMYNH.
Crtpouth OMHApHBIE paclpeaesIeHUs
110 OITMCAHUIO COOBITUH B CIIy4alHBIX
onbITax. CTPOUTH U pacno3HaBaTh
reOMEeTPUYECKOe U OMHOMUAIILHOE
pacrpeneneHus.

Pemars 3a1aum Ha BEIUMCIIEHNE
MaTeMaTU4YECKOr0 OKUIAHUS.
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MareMatruyeckoe oKuaHue OMHapHOU
CIIy4YallHOW BEJIMYMHBI.
MaremaTn4eckoe 0OXKUIaHuE
reOMETPUUECKOT0 M OMHOMHAILHOTO
pacnpenenenuil. Jlucnepeus u
CTaHJapTHOE OTKJIOHEHHE. [lucniepens
OMHaApHOM CITy4yalHOUM BEJIMYMHBI.
CaoiicTBa ucrepcum.
MareMaTu4ecKkoe 0XKUJaHNuE
IIPOU3BEICHUS U TUCTIIEPCUS CYyMMBI
HE3aBUCHUMBIX CITyYalHbBIX BEJIMYMH.
Jucnepcusi OMHOMHUATILHOTO
pacrpeneneHus.

[IpakTuueckas padora

C HCTOJIb30BAHUEM DJIEKTPOHHBIX
Ta0JIHII

CTpouTh COBMECTHBIE PACIIPENEIICHU.
N3yuaTk CBOMCTBa MaTEMATHYECKOTO
OKHJIaHUS.

Pemate 3a1aum ¢ mOMOIIBIO
W3YUYCHHBIX CBOMCTB.

1o u3yueHHbIM popMyIamM HAXOIUTh
MaTeMaTHYECKHUE OKUTaHUS
CIIyYalHBIX BEJIMYMH, UMEIOIIUX
r€OMETPUYECKOE U OMHOMUAIIBHOE
pacrpeaeneHus

OcBauBarh NOHATHUSA: TUCIIEPCHS,
CTaHJapTHOE OTKJIOHEHUE CIIy4alnHON
BEJINYMHBI.

Haxonuts nucrniepcuto

IO pacIpeeICHUIO.

N3yyaTh cBOMCTBA IUCIIEPCHU.

1o n3ydyeHHbIM popMmyiaM HaXOAUTh
JUCIIEPCUI0 OMHOMHAJIBHOTO
pacrpeneneHus, B TOM YUCIIE B X0/
IPaKTUYECKON pabOThI

OBLIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34
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11 KJIACC
Ha3zBanue KosmuecTBo OcHOBHBIE BUJIBI ACATEIILHOCTH
OCHOBHOE co/iepKaHue
paznena (TeMbl) 4acoB 00yyarommxcs
3aKoH OOJIBIINX YKCET 5 HepasenctBo Uebrniména. Teopema Pa3bupats noka3arensCTBa TEOPEM.

Yeonimépa. Teopema beprym.
3akoH OonbIIKX yncesn. BeiOopouHbIii
METOJI UCCIIEAOBAHUMN.

[IpakTruueckas padbota

C UCTOJIb30BAHUEM DJICKTPOHHBIX
Ta0IuUIL

OcBauBath BEIOOPOYHBIA METO/T
HCCJICIOBAHNM, B TOM YHCJIE B XO/IC
MPaKTHYECKON paboThI

DJeMeHThl MATEMATHUYECKON
CTATUCTUKH

I'enepasibHast COBOKYIIHOCTD U
ciry4aitHasi BBIOOpKa. 3HAKOMCTBO

C BLIOOPOUYHBIMU XapPaKTEPUCTUKAMH.
OueHka cpegHero U JUCIepCcun
TE€HEPAIbHON COBOKYITHOCTH

C TIOMOIIBLI0 BHIOOPOYHBIX
xapaktepucTtuk. O1leHUBaHUE
BEPOSITHOCTEN COOBITUI TTO BHIOOPKE.
Cratuctnueckas runotesa. [IpoBepka
MPOCTEUIINX TUIOTE3 C MOMOIIBIO
CBOMCTB U3yYEHHBIX PACIIPENCIICHUM.
[IpakTrueckas pabora

C HCMOJIb30BAHUEM DJIEKTPOHHBIX
TaOIUIL

OcBauBaTh MOHATHS: T€HEPATbHAS
COBOKYITHOCTb, BEIOOPKA, BLIOOPOUYHOE
cpeaHee ¥ BEIOOpOYHAs JUCTICPCHS.
Brraucasats BEIOOpOUYHBIC
XapaKTEPUCTHKU U HA UX OCHOBE
OIICHUBAThH XapaKTEPUCTUKHU
TEHEPAIbHON COBOKYITHOCTH.
OcBauBaTh MOHATHS: CTATUCTUYCCKAS
TUTIOTE3a.

OrneHrBaTh BEPOATHOCTH COOBITHH U
IIPOBEPATH MPOCTEHUIIINE TUTIOTE3BI
HA OCHOBE BHIOOPOYHBIX JIAHHBIX,

B TOM YHUCJIE B X0JI€ TPAKTUYECKON
paboThI
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HenpepriBHbIE citydaiiHbie
BEJIMYMHBI (pacrpenencHus),
[IOKAa3aTeJIbHOE U
HOPMAJIBHOE pacIpeieICHUs

[IpuMepb! HENPEPBIBHBIX CIIyYaWHbBIX
BeJInurH. OyHKIUSA ITIOTHOCTH
BEepOsATHOCTH. PaBHOMEpHOE
pacupenenenue. [Ipumepsl 3a1ay,
IPUBOSIINX K ITOKA3aTEIILHOMY

Y K HOPMAaJIbHOMY PacIpeIeICHUsM.
@yHKIMS IIOTHOCTH BEPOSITHOCTH
IIOKA3aTeJIbHOIO PACTIPEAECIICHHUS.
@yHKIHS INIOTHOCTU BEPOSATHOCTH
HOPMAJIBHOTO PACTIPEAEICHUS

3HAKOMHTHCS TTOHSATHUSAMU:
HEMpPEpbIBHAA CITy4alHasl BEJINUYHNHA,
HETIPEPBIBHOE PacCIpe/IesICHUE,
(GYHKIUS TTIOTHOCTH BEPOSITHOCTH.
HaxoauTe BeposSTHOCTH COOBITHI
10 JAHHON (QyHKUIUU

IIOTHOCTH.

3HAKOMUTLCS C MOHATHSIMHU:
MOKA3aTeIbHOE PaCIpeICIICHUE,
HOpPMaJIbHOE pacIpeaeICHHE.
BriaensaTh Mo onucaHuio ciiy4yaHbIe
BEJIMYUHBI, PACIIPECTICHHBIC

I10 TTIOKA3aTeJIbHOMY 3aKOHY,

110 HOPMaJIbHOMY 3aKOHY.
Pa3buparts npumepsl 3aaa4,
MPUBOAAIIMX K MTOKA3aTEIIbHOMY
pacCIpeIeIEHUIO U K HOPMAJIbHOMY
pacupeaeaeHuIo

Pacrmipenenenue Ilyaccona

ITocnenoBaTeIbHOCTH OMHOYHBIX
HE3aBHCUMBIX COOBITHH.

[Tpumep 3amaun, NpUBOAAIIEH

K pacupeaenenuro [lyaccona.
[IpakTrueckas pabora

C HCTIOJIb30BAHUEM DJICKTPOHHBIX
TaOIUIL

BpiaensaTe mo onucaHuio Ciry4aiHoro
OITbITA BEJIMYMHBI, PACIIPEICIICHHBIE

1o 3akony Ilyaccona.

Peniate 3aga4yu, B TOM 4YUCJIE B XO4¢€
IPaKTHIECKON pabOThI ¢ IPUMECHEHUEM
CTaHAAPTHBIX (DYHKITHI 2JIEKTPOHHBIX
Ta0JIHIT
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CBs13b MEXy CITy4allHBIMU 6 KoBapuanus I1ByX Ciay4alHbIX OcBanBaTh NOHATHS: KOBapHALKS,
BEJIMYMHAMU BennuuH. Koaduiment koppesium. KOA(POUITUEHT KOPPEISIIIIU, JINHEHHAS
CoBMecTHBIE HAOIOCHUS IBYX 3aBUCUMOCT.
BeJIM4YMH. BpiOopouHsIil kKoapdunmeHT | OleHHUBATH XapakTep CBI3U MEKIY
Koppessanuy. Paznnane Mexay CIIy4YaliHbIMHM BEIUYMHAMHU, UCXOMS
JIMHENHOU CBSA3bIO0 U IPUUYHUHHO- U3 IPUPOABI JAHHBIX U BHIYUCICHHBIX
CJIIEICTBEHHOU CBA3b10. JInHEHAs XapaKTEePUCTHUK.
perpeccust. [Ipaktuueckas pabora Hcrnons30BaTh quarpaMmsl
C UCIIOJIb30BaHNUEM DIEKTPOHHBIX paccenBaHusl U1 U300pakeHUs
Ta0IHI COBMECTHOTO pacCerBaHUs
JAHHBIX.
Haxonuts koapuiuentsr ocu
JUarpaMMbl, B TOM YHUCJIE B XOJ€
IPAKTHYECKON pabOThl C MPUMEHEHHEM
CTaHAAPTHBIX (PYHKIMI
O60061eHnEe U 11 [IpeacraBieHre JaHHBIX C [IOMOILBIO [ToBTOpSITH H3YUYEHHOE U BEICTPANBATH

cucTeMaTH3alus 3HaHUI

TaOJIMI ¥ 1UarpaMM, orucaTeabHast
CTaTUCTHKA, OMBITHI

C pPaBHOBO3MO>KHBIMU
AJIEeMEHTapHBIMU COOBITUSIMU,
BBIYMCJICHUE BEPOATHOCTEMN
COOBITHH C TpUMeHeHueM (popmy u
rpauuecKkux METO0B
(koopauHaTHAas psimasi, 1epeBo,
auarpaMmma Ditiiepa), ciydaiHble

CHUCTEMY 3HAHUU
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BEJIMYMHBI U pACOPEACIICHNS,
MaTeMaTHYECKOE 0KUIAHUE
CJIy4YaliHOM BEJIMYHNHBI

OBUIEE KOJIMYECTBO
YACOB I10O ITPOTPAMME

34
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