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PABOYAS ITPOI'PAMMA
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA
MATEMATHKA
YIJIYBJIEHHBIA YPOBEHD

HOACHUTEJIBHAA 3AIIMCKA

OBHIASA XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA
«MATEMATHUKA»

Pabouast nporpamMma no yueOHOMy npeamery «MaTtemaTuka» yriayOaéHHOTO
ypoBHsI Jutst ooygarontuxcst 10—11 kimaccoB pazpaborana Ha ocHoBe DenepaibHOTO
roCyJ1apCTBEHHOI'0 00pa30BaTebHOIO CTaHAApTa CPEAHEro oOuiero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, MPEABABISIEMBIX K
MaTeMaTUYeCKOMY OO0pa3oBaHUIO, M TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanusi mporpamMmbl 00ecrieunBaeT OBIAJEHNE KIFOYEBBIMU KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMU OCHOBY JJII CaMOPa3BUTHSI M HENPEPBIBHOIO 0Opa30BaHUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO MW IIO3HABATEIBHOIO pa3BUTHS
JUYHOCTH 00yJaIOIINXCS.

B paboueit nporpamMmme yuTeHbI ujed U nosioxeHus «KoHIenmu pa3BuTus
MaTeMaTh4yeckoro oopazoBanusi B Poccuiickoit ®denepanun». B cooTBeTCTBUU €
HAa3BaHUEM KOHIICTIIIMM MaTeMaTH4eCKoe oO0pa3oBaHWE IOJKHO, B YACTHOCTH,
pemath 3amayy oOecrneueHrus HeoOXOJWMOIO CTPaHE YKCla BBIMTYCKHUKOB,
MaTeMaThyeckass TMOJArOTOBKAa KOTOPBIX JOCTaTOYHA JJIA  MPOAOJKEHHS
o0pa3zoBaHus MO Pa3IMUHBIM HAIMIPABIICHUIM, BKJIOUAsl MPENOJaBaHE MAaTEMATUKH,
MaTeMaTUYeCKHUE UCCIeI0BaHusI, paboTy B chepe nHPOPMAIIMOHHBIX TEXHOJIOTUN U
JIp., a TAaK)Ke 00ECTICUeHHMS JUTSI KKIOTO 00yJaronierocss BO3MOXHOCTH JTIOCTUKEHUS
MaTEeMaTUYECKOM TMOATOTOBKM B COOTBETCTBHU C HEOOXOJMMBIM €My YPOBHEM.
MiMeHHO Ha pelleHHue dTUX 3a7ad HarlelieHa pabouas mporpamma yriayOJa&HHOTO
YPOBHS.

B snoxy mudpooii Tpanchopmanuu Beex chep ueaoBeuecKoi 1esITeIbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 Xopoiel
MaTE€MaTUYECKOM MOATOTOBKUA. DTO OOYCIOBJIEHO TEM, YTO B HAIM JHU PACTET
YUCIIO CHEIUAJbHOCTEN, CBSI3aHHBIX C HEMNOCPEACTBEHHBIM IPUMEHEHUEM
MaTeMaTUKH: U B cpepe SIKOHOMUKH, M B OM3HECE, M B TEXHOJIOTHYSCKUX 00JIaCTSX,



U Jake B TyMaHUTapHBIX cdepax. Takum o0pazom, Kpyr oOydaromuxcs, Ijs
KOTOpPBIX MaTeMaTHKa CTAHOBUTCS 3HAYUMBIM NPEIMETOM, (PyHIAMEHTOM
oOpa3oBaHMsl, CYILIECTBEHHO paclupsierca. B Hero BXOZAT HE TOJBKO
oOyuyaroluecs, MJIAHUPYIOIIME 3aHUMATbCS TBOPYECKOM M HCCIIENOBATEIbCKOM
paboToii B 00J1acTH MaTeMaTUKU, MHPOPMATHKH, (DU3UKHU, SKOHOMUKH U B IPYTHX
001acTax, HO U T, KOMy MaTeMaTuKa Hy»Ha I UCTIOJIb30BaHus B podeccusx, He
CBSI3aHHBIX HEMOCPEACTBEHHO C HEH.

[IpuknagHas 3HAYMMOCTh MATEMATHKU OOYCIIOBJIEHA TEM, YTO €€ MPEIMETOM
ABIAIOTCA  (DyHIAMEHTAIbHBIE CTPYKTYpbl HAIIErO0 MHpa: MPOCTPAHCTBEHHbBIE
(GOpMbl M KOJMYECTBEHHBIE OTHOUIEHUS, (PYHKIMOHAJIbHBIE 3aBUCUMOCTH U
KaTeropu  HEONpPENeAEHHOCTH,  OT  MPOCTEHIIMX,  YCBaUBAEMbIX B
HETMOCPEICTBEHHOM OIIBITE, 10 IOCTATOYHO CIIOKHBIX, HEOOXOAUMBIX JJI Pa3BUTHUS
HAYYHBIX W TEXHOJOTHMYECKHX HuAei. be3 KOHKpeTHBIX MaTeMaTHYeCKUX 3HAHUH
3aTPyJHEHO MOHUMAaHHUE MPUHIUIIOB YCTPONCTBA M MCIIOIH30BAHUS COBPEMEHHOU
TEXHUKHU, BOCHPUATHE W  HMHTEpPHpETanusi Ppa3sHOOOPA3HOW  COIMANBbHOM,
HKOHOMUYECKOM, MOJUTHYECKONH HH(POopManuu, Manod3(p@eKTUBHA MOBCETHEBHAS
OpakTHYecKass  JAesITeNpHOCTh. Bo  MHorux cdepax mnpodeccuoHanbHON
JESATEIIbHOCTH TPEOYIOTCSI YMEHHUSI BBIIOJIHATh Pacu€Thl, COCTABISTh alTOPUTMBI,
IPUMEHATH (OPMYJIBI, MPOBOAUTH TEOMETPUUYECKUE H3MEPEHHS M TOCTPOCHUS,
9UTaTh, 00pabaThIBaTh, MHTEPIPETHPOBATH U MPEACTABIATh HHPOPMAIIHIO B BUIEC
TaOIuUIl, TUarpaMM U rpaduKoB, TOHUMATh BEPOSTHOCTHBIM XapaKTep CIIydalHbIX
COOBITUI.

OAHOBpEeMEHHO C pacimupeHueM chep TNPUMEHEHHS MaTeMaTHKd B
COBpPEMEHHOM 00111ecTBE BCE 00Jiee BaXKHBIM CTAHOBUTCS MaTEMaTHUYECKUM CTUIIb
MBILLUICHUS], IPOSBIISIOLINIICS B ONpeeIEHHBIX YMCTBEHHBIX HaBbIKax. B mpouecce
U3y4eHHs MaTeMaTHKHM B apceHaj] MPUEMOB M METOJOB MBIIUJICHUS YeJIOBEKa
€CTECTBEHHBIM 00pa3oM BKJIIOYAIOTCS WHAYKUIUS U ASAYKIUs, 0000IIeHue u
KOHKpETH3allis, aHaau3 W CHUHTe3, Kilaccuukamuss © cucTeMaTh3aius,
abctparupoBanne u aHanmorus. OOBEKTHl MaTeMaTHYECKHUX YMO3AKIIOUCHUH,
IpaBUJia UX KOHCTPYUPOBAHUS PACKPHIBAIOT MEXaHU3M JIOTHUYECKHX MOCTPOCHUMH,
CIIOCOOCTBYIOT BBIpaOOTKE yMEHUS (POpMyITUpoBaTh, 00OCHOBBIBAThH U TOKA3bIBATh
CYXJICHHUS, TEM CaMbIM (DOPMHUPYIOT JJOTUYECKUI CTUIIb MbIIIeHUS. Benymas posib
OPUHAICKUT MaTeMaTHKe B (HOPMHUPOBAHHM aAITOPUTMHUUYECKONW KOMIIOHEHTHI
MBIIUICHASI ¥ BOCIHMTAHWW YMEHHH JEWCTBOBATH MO 3aJaHHBIM ajTrOpHUTMaM,
COBEpPIIICHCTBOBATh M3BECTHBIC M KOHCTPYHMPOBATh HOBBIC. B mporecce pemieHwus
3aJa4 — OCHOBBI JIJIi  OpraHW3alui y4eOHOW JesATeNbHOCTH Ha  YpOKax
MaTEeMaTHKU — Pa3BUBAIOTCS TBOpYECKAs U MPUKJIAJHAs CTOPOHBI MBILIUICHUS.



OOyueHne MateMaTUKE JAET BO3MOXHOCTh Pa3BUBATh Yy y4alllUXCs TOUYHYIO,
paIoHaIbHY0 1 THGOPMATUBHYIO PeUb, YMEHHE OTOMPATh HanOOoJIee MOIXOISIIIHE
SI3BIKOBBIC, CHMBOJIMYECKUE, TPaQUUECKHe CPEIICTBA IS BRIPAKCHHS CYKICHUN U
HATJISHOTO UX MPEICTaBICHHUS.

HeobxoaumMbpIM KOMIIOHEHTOM OOIIEH KYJIBTYPBI B COBPEMEHHOM TOJIKOBAHUU
ABIIIETCST  O0Iee 3HAKOMCTBO C METOJaMHM TO3HAHUS JACHCTBUTEIHHOCTH,
MIPEACTABIICHUE O MPEIMETEe W METOJIE MATEeMAaTHKH, €r0 OTIUYHSIX OT METOJOB
€CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 0OCOOCHHOCTSX MPUMEHEHUS MAaTEMATHKH
JUTSL pelIeHHsI HAyIHBIX U MPHUKIATHBIX 3a1ad. Takum oOpa3oM, MaTeMaTH4ecKoe
oOpa3oBaHHE BHOCHUT CBOH BKJIaA B (popMupoBaHHe 00IIeH KyIbTyphl YeI0BeKa.

W3ydeHne MaTeMaTHKH CITIOCOOCTBYET 3CTETUICCKOMY BOCITUTAHUIO YEJIOBEKa,
MOHUMAHUIO KPACOTHI M M3AMIECTBA MAaTEMAaTUYECKUX PACCYKICHUHN, BOCTIPUSITHIO
TEOMETPUUYECKHUX (HOPM, YCBOSHHUIO UJICH CHMMETPHH.

HOEJIMN N3YYEHUSA YYEBHOI'O ITPEJIMETA «MATEMATHUKA»

[IpuopuretHpiMu nensiMu oOydenuss maremarunke B 10—I11 kmaccax Ha
yrayOJaE€HHOM YPOBHE IPOJOJIKAIOT OCTABATHCA:

¢ (hopMuUpOBaHKE HEHTPAIBHBIX MATEMATHYECKUX TOHITHH (UK CIIO, BEIMYMHA,
reomeTpuyeckas (urypa, mepeMeHHasi, BEpOATHOCTb, (DYHKLIHs, MPOU3BOJHAS,
UHTETpasl),  OOecCHeuYMBAaIOUIMX  MPEEMCTBEHHOCTh M MNEPCIEKTHUBHOCTH
MaTeMaTHUYECKOTro 00pa3oBaHUs 00yJaroINXCS;

® [IO/IBEJICHUE YYalIMXCd Ha JOCTYITHOM J/Jii HHUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MAaT€MATUKU U OKPYXKAIOIIET0 MUpa, TOHUMAHUIO MAaTEMAaTUKH KAk
yacTu oOUIeil KyJIbTYphl YEIIOBEUECTBA,

® Pa3BUTUE HHTEIUIEKTyaJIbHBIX M TBOPYECKUX CHOCOOHOCTEH yuarmxcs,
MO3HABATEJIbHON  AKTHUBHOCTH, HCCIEAOBATEIbCKUX YMEHHM, KPUTHYHOCTHU
MBIIICHUS, UHTEpPeCca K U3YUEHUI0 MAaTEMATHKHU;

e (hopmupoBaHre GyHKIUOHATBHOM MaTEMaTHYECKON TPaMOTHOCTH: YMEHHSI
pacno3HaBaTh MaTEMATUYECKHE ACTIEKTHI B PEAJIbHBIX )KU3HEHHBIX CUTYalUAX U IIPU
U3yYEHUU JIPYyTUX Yy4eOHBIX IMPEJAMETOB, MpPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OpMyIHpoBaTh MX Ha A3bIKE MaTeMaTHUKH M CO3/1aBaThb
MaTEeMaTUYECKUE MOJIETH, TPUMEHSATh OCBOCHHBIM MaTeMaTUYECKUW ammapar JJist
pelieHusl MpaKkTUKO-OPUEHTUPOBAHHBIX 3a/a4, MHTEPHpPETUPOBAThH M OIEHUBATH
MOJIyYeHHbIE PE3YJIbTATHI.

OcHOBHBICE JHHHHM coaepxaHus Kypca wmartematuku B 10 —I1lkmaccax
yrayOonéHHoro ypoBHs: «Uucna U BeIYHCIEHUN», «Anredpay («Anredpandeckue
BBIDAKEHUS», «YPaBHEHHMs] W HEpaBeHCTBa»), «Hauama maTemaTuyeckoro
aHanmu3ay, «I'eomerpusi» («I'eomeTpruueckue GUTyphl 1 UX CBOUCTBAY, «3mepenue



TEOMETPUUYECKUX BEIUYNH»), «BeposTHOCT W cTaTUCTUKA». JlaHHBIE JMHUH
pPa3BHBAIOTCS TapauIeIbHO, KaXKJash B COOTBETCTBHU C COOCTBEHHOW JIOTHKOM,
OJTHAKO HE HE3aBUCHUMO OJIHA OT JIPYTOi, a B TECHOM KOHTAKTE U B3aUMOJICHCTBHUH.
Kpowme 31010, NX 00BEIUHSAET JTOTHUECKAst COCTABJISIONIAS], TPAAUIIMOHHO MPUCYIIAs
MaTeMaTHKe W MPOHU3BIBAIONIAS BCE MATEMATUYECKUE KYpPCHI U COJEPKATEIbHBIC
auann. ChopmynupoBanHoe B DenepanbHOM rocyaapCTBEHHOM 00pa30BaTeIbHOM
CTaHJapTe€ CpeAHero o0Iero odpa3oBaHus TpeOOBAaHUE «YMEHHE ONEpPUPOBATH
NOHATUAMHU: OMpEJEICHNe, aKkchuoMa, TeopeMa, CJIEICTBUE, CBOMCTBO, MpPHU3HAK,
JI0Ka3aTeNbCTBO, PABHOCHIBHBIE (DOPMYIHPOBKH; YMEHHE (OPMYyIHUPOBATH
oOpaTHOE ¥ TPOTHUBOIIOJIOKHOE YTBEPXKACHHWE, TPUBOAUTH TIPUMEPHl H
KOHTPIIPUMEPHI, MCTOJIH30BAaTh METOJI MAaTeMaTWYSCKOW WHAYKIHHW; TPOBOJUTH
JIOKa3aTelIbHBIE PACCYXKIACHUS TPH PEIICHWHM 3a7ad, OICHUBATh JIOTHYCCKYIO
MIPaBUJILHOCTh PACCY)KICHHI» OTHOCHTCS KO BCEM Kypcam, a (OopMHUpPOBaHUE
JOTUYECKAX YMEHHHA paclpeneseTcss Mo BceM TojaM OOyYeHHS Ha ypOBHE
CpeaHero oo1ero oopa3oBaHusl.

MECTO YYEBHOI'O IPEJIMETA «<MATEMATHUKA» B YHEBHOM
IIJIAHE

B cootBerctBUM ¢ @DenepanbHBIM TOCYIapCTBEHHBIM 00pPa30BATEIbHBIM
CTaHJIaPTOM CPEIHEro 001Iero 00pa3oBaHUsl MaTEMaTHKa SIBISETCS 00s3aTENIbHBIM
peMETOM Ha JaHHOM YypoBHEe oOpaszoBanus. Hactosimei [IpumepHoit pabGoueit
IporpaMMoil npegycMaTpuBaeTcs u3yueHue yueoHoro npeamera «MaremaTuka» B
pamMKax TpEX y4eOHBIX KypcoB: «Airedpa M Hayajla MaTeMaTHUYECKOrO aHaJIHu3ay,
«I'eomerpus», «BeposTHOCTP M cTaTUCTHKAY». DOPMHUPOBAHKE JIOTUUECKUX YMEHUI
OCYUIIECTBJISIETCS HAa NPOTSKEHUM BCEX JIET OOydeHHs B CTaplled IIKoje, a
AJIEMEHTBI JJOTUKH BKJIKOYAIOTCA B COAEP/KAHUE BCEX HA3BaHHBIX BBIIIE KYpPCOB.

B VYuyebnom mane Ha wusydenue wmarematuku B 10—1lkmaccax Ha
yri1yOlE€HHOM YpOBHE OTBOAUTCS 8 y4EOHBIX YacOB B HEJAEIIO B TEUCHHE KaXJI0Tr0
rojia oOydenusi, Bcero S60yueOHbIX 4acoB.

TemaTnyeckoe IUIAaHUPOBAHHWE YYEOHBIX KypCOB M PEKOMEHAYyeMOe
pacnpeneneHue yueOHOro BpeMEeHH sl U3y4€HHUsI OTAENbHBIX TEM, TPEAJIOKEHHbIE
B HACTOAIIEHW IMpOrpaMme, HaJAO PacCMaTpyUBaTh KAK NPUMEPHBIE OPUEHTHUPHI B
MOMOIIb COCTaBUTENIO aBTOPCKOM paboyel mporpaMmbl, U MPEKIE BCErO YUUTEIIO.
ABTOp pabouell mporpamMmbl BIpPaBE YBEIUYHUTh WJIM YMEHBUIUTH MPEII0OKEHHOE
YUCIIO y4yeOHBIX YacoB HA TeMy, UTOObI yIrIayOUThCS B  TEMATHKY,
3aMHTEPECOBABIIYI0 OOYYaIOLIUXCs, WM HANpaBUTh YCWIMS Ha MPEOJI0JICHHE
3aTpyaHeHU. J[OMMyCTUMO TakKe JIOKaJIbHOE MepepaclpeeIeHue U IepEeCTaHOBKa
AIIEMEHTOB COAEPKaHUs Kypca BHYTPH JTaHHOTO KJlacca.



KonnuecTBo mpoBepouHbIX paldOT (TeMaTHMYECKUd U HMTOTOBBIM KOHTPOJb
KayecTBa YCBOEHHUs Y4eOHOro Marepuanga) M HMX THUI (CaMOCTOSITENbHBIE U
KOHTPOJIbHBIE pa0OThI, TECThI) OCTAIOTCS HA YCMOTPEHUE YUUTEIIS.

Taxxke yuuTenp BIpaBe YBEIMUUTh WM YMEHBLIUTh YUCIO YYEOHBIX YaCOB,
otBe€HHBIX B [IpumepHoil paboueit mporpamMme Ha 0000IIEHUE, TMOBTOPEHUE,
CUCTEMATU3ALMIO 3HAHUU oOydarommxcs. ENMHCTBEHHBIM, HO NPUHLUIIHAAIBHO
Ba)KHBIM KPUTEPHEM SIBISIETCS JOCTHKEHUE PE3YJITATOB 00YUYEHUs, YKA3aHHBIX B
HACTOSIIEN POrPaMME.

IINTAHUPYEMBIE PE3YJIbTATbBbI OCBOEHUSA YYEBHOI'O
HPEAMETA <MATEMATHUKA»

OcBoenne yueOHOro nmnpeaMera «MaremaTukay JTOJDKHO OOECreuuBaTh
JIOCTUKEHUE Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHUsl CICAYIOMMNX JIUYHOCTHBIX,
METaIpeAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATbDI

JlnyHOCTHBIE pe3yNbTaThl OCBOCHUSI MPOTPaMMbl Y4eOHOTO TMpeaMeTa
«MaremaTuka» XxapakTepu3yrTCS:
['paxkaaHCKOE BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO TPAXKIAHCKOMN MO3UIIMKA 00YJAIOIIETOCs KaK aKTUBHOTO
W OTBETCTBEHHOTO WI€Ha POCCHUUCKOrOo OOIIeCTBa, NPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBIICHUIA,
MpoIeAyp TpaxaaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHI U TIP.), YMEHHUEM
B3aMMOJICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

[TaTpuOTHYECKOE BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUHUCKOM TPaKIaHCKON UISHTUYHOCTH, YBAKCHHS K
MIPOLJIOMY Y HACTOSAILIEMY POCCUMCKOW MAaTEMAaTUKH, IEHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJB30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHUAX, cdepax
SKOHOMUKH.

JIyXOBHO-HPaBCTBEHHOE BOCHUTAHUE:

OCO3HAHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoza;
C(OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, JATHUYECKOrO  IOBEJEHUS,



CBA3AHHOI'O C IMPAKTUYCCKHUM ITPUMCHCHUECM I[OCTI/I)KGHI/Iﬁ HAayYKH U OCATCIIbHOCTBIO
y‘{éHOFO; OCO3HAaHUEM JIMYHOTO BKJIaZaa B IIOCTPOCHUC YCTOﬁqHBOFO 6YIIYHICFO.
OCTECTUYCCKOE BOCIIMTAHUE:
9CTCTUYCCKUM OTHOIICHHUCM K MHPY, BKIIIOYad O3CTCTHKY MATCMATHYCCKHX

3aKOHOMEPHOCTEM, 00BEKTOB, 3314, PELICHUH, PACCYKICHNUI; BOCHIPUUMYHUBOCTBIO
K MaTEMaTHUYECKUM aCIIEKTaM Pa3JIM4YHbIX BUJIOB HCKYCCTBA.
Pu3nIEeCcKOe BOCIIUTAHUE:

cOPMHPOBAHHOCTHIO yMEHHUS TPUMEHITh MATEMAaTHYCCKHUE 3HAHUSA B
HWHTEpecax 370poBoro u 6e3omacHoro odpasa K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOEC INMHUTAHHE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U
OT/IbIXa, peryispHas Gpu3nuecKkas akTUBHOCTh); (PU3NYECKOTO COBEPIIICHCTBOBAHUS
MIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTENBHON JESITEIBHOCTBIO.

TpynoBoe BOCOUTAHHE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTU TPYJOIIO0US; UHTEPECOM K
pa3nmuuHbiM  cpepam  TPOPECCUOHATIBHOW  JIESITEIBHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW W €€ MPHIOKESHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymeit mnpodeccud W pealn30BBIBaTh COOCTBEHHBIC J>KU3HCHHBIC IIJIAHBI;
TOTOBHOCTBIO M  CIIOCOOHOCTHIO K  MaTreMaTHYeCKOMYy OOpa30BaHHIO U
caMOOOpa30BaHUIO0 HA MPOTSHKEHUM BCEW JKU3HM; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHUIO B PEIICHUHU MTPAKTUUECKUX 3aJ1a4y MaTeMaTHYECKON HAMPaBICHHOCTH.

OKOJOTHYECKOE BOCIIUTAHHUE:

c(hOPMUPOBAHHOCTHIO HKOJOTHUYECKON KYJIbTYphl, MOHUMAaHUEM BIIUSHUS
COI[MAIbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpellbl, OCO3HAaHUEM TJ00aJbHOTO XapakKTepa HSKOJOTHUECKHX TpoodIeM;
OpUEHTAlMel Ha NMPUMEHEHHE MATEMAaTHYECKUX 3HAHUMN U1 pelieHus 3a7ad B
00JIaCTH OKPY’KAIOIIEH Cpe/ibl, ITTAHUPOBAHUS MMOCTYIKOB U OIICHKU X BO3MOXKHBIX
MOCJICICTBUI [T OKPY’KAIOIIEH CPEBI.

[{eHHOCTH HAYYHOTO NMO3HAHUS:

c(hOpMUPOBAHHOCTHIO MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO  Pa3BUTHS HAyKHM W  OOIIECTBEHHOM MPAKTUKH, TMOHUMaHUEM
MaTeMaTUYeCKOM HayKd Kak cdepbl UYeIOBEUYECKOW JESITeIbHOCTH, ITAaroB €€
pPa3sBUTUS W 3HAYUMMOCTH JUIsI PA3BUTHUS UMBWIW3ALMHU; OBJIAJCHUEM SI3BIKOM
MAaTEMATUKH W MaT€MaTUYECKOW KyJIbTYpOM KakK CpEICTBOM MO3HAHUA MHPA;
TOTOBHOCTBIO OCYIIECTBISATh IMPOEKTHYK) M HCCIEAOBATEIBCKYIO JESTEIbHOCTD
WHIVUBUIYAJIbHO U B TPYMIIE.



METAIIPEAMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3yJbTaTbl OCBOCHHUS MPOTPaMMbl y4eOHOrO MpeaMeTa
«MartemaTuka» XapaKTEePU3YIOTCS OBJIaJICHUEM VHUBEPCANbHLIMU
NO3HABAMEIbHBIMU  OCUCMBUAMU,  YHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
oeticmeusiMU, YHUBEPCANbHbIMU PeZYAAMUSHBIMU OeUCTBUIMU.

1) Vhusepcanvhule no3HaeameibHble oelicmeaus, obecnevusaom
Gopmuposanue 06a308bIX KOSHUMUBHBIX npoyeccos obyuarowuxcs (ocsoenue
Memo008  NO3HAHUSL  OKpYMcanoweco  mMupa;  HpUMEHeHUe  JI02UYeCKUX,
UCCNe0068aMeNbCKUX ONepayull, yMeHull pabomamso ¢ ungpopmayuei).

ba3oBble JOrHUecKue JCHCTBUSI:

® BBLISIBJISITh U XapaKTepHU30BaTh CYIIECTBEHHBIC NMPU3HAKA MaTeMaTHYECKHX
OOBEKTOB, TOHSATUM, OTHOWICHUH MEXJAy MOHATHUAMU, (POpMYITUpOBaATH
OmpeieSICHUs] TIOHSITHI; yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIaccuPUKaIny,
OCHOBAHUS JiJ1s1 000OIIECHUS M CPABHEHHUSI, KpUTEPUU TTPOBOJAUMOTO aHAJIN3a;

® BOCIIpMHUMATh, (popMynupoBaTh W  IpPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPHUIATEIbHbIC, SAUHUYHBIC, YaCTHBIC U OOIIUE; YCIOBHBIC,

® BBLISIBISITH ~ MaTEMaTUYECKUE  3aKOHOMEPHOCTH, B3aMMOCBSI3H |
npoTUBOpeurss B (akTax, JTaHHBIX, HAOMIOJCHUSX U YTBEPKIACHUAX; MpeasiaraTh
KPUTEPHUH JIJI BBISIBIICHUS 3aKOHOMEPHOCTEH U MIPOTHUBOPEUHIA;

e JieJlaTh BBIBOJIBI C MCIIOJIB30BAHMEM 3aKOHOB JIOTHMKH, ACAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

& TIPOBOJIUTH CaMOCTOSTECIBHO JIOKa3aTeJIbCTBA MaTeMaTHYECKNUX
yTBEpXKIEHUM (TIpsIMble W OT TMPOTUBHOTO), BBICTPAMBATh AapryMEHTAIUIO,
MIPUBOJUTH MPUMEPHI M KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIC CYXKJICHHS U
BBIBOJIBI;

® BBHIOMpPATHh CHOCOO perieHus y4eOHOW 3ajauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HANOOJIee TOAXOIAIINN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

bazoBbie HCCIEIOBATEILCKUE ACHUCTBUS:

® 1CIIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKUM WHCTPYMEHT IO3HAHUS;
dbopMyIMpoBaTh  BOMPOCH,  (PUKCHUPYIONIUE  MPOTHUBOpEUHE,  MpoodsieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH THUIIOTE3y, apryMEHTHPOBATH
CBOIO TTO3UIIUIO, MHCHHC,

® IIPOBOJIUTH CAMOCTOSITEIHFHO CTUTAHUPOBAHHBIN AKCIIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00beKTa, SBJICHHUS, TpOoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHu, SIBJICHUSMH, TIPOIECCAMU;



® CaMOCTOSITEIbHO (OPMYITHPOBAaTh OOOOIIECHHSI W BBHIBOABI TIO PE3yJIbTaTaM
NPOBEJICHHOTO  HAONIONCHUS, WCCICNOBAaHUS, OICHWBAaTh  JTOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IICHNUH;

® [IPOTHO3MPOBATh BO3MOXXKHOE PAa3BUTHE TIPOIECCA, a TaKKE BBIIBUTATH
MIPETOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

PaboTa ¢ undopmarmeii:

® BBIABJIATH A€(PUINUTH HTHPOPMALIUH, JaHHBIX, HEOOXOUMBIX I OTBETa Ha
BOIIPOC U ISl pEUIECHUS 3a/1a4u;

e BEIOHpaTh HH(OPMALIUIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATb,
CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIIUIO Pa3IUYHbIX BUAOB U (popM
IpECTaBICHNUS;

® CTPYKTYypUpOBaTh MH(OPMALMIO, IPEICTABIATh €€ B PAa3IUYHBIX (PopMmax,
WUTIOCTPUPOBATH TpaUueCcKH;

® OIICHUBATH HaJEKHOCTD uH(popmManuu 1o CaMOCTOSITENIBHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

2) Vuueepcanonvie  KOMMYHUKamMUGHble  Oclicmeusi,  0becneyusarom
CHOPpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OVHAIOUWUXCAL.

Ob6uieHue:

® BOCIIPUHUMATH U (DOPMYIHUPOBATH CYXKICHHUSI B COOTBETCTBUU C YCIOBUSIMHU
U 1eIIMU OOIIEeHHS; SICHO, TOYHO, TPAaMOTHO BBIpa)kaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX M THCHMEHHBIX TEKCTaX, JIaBaTh IOSCHEHHUS IO XOAY PCEIICHHS 3aJauH,
KOMMEHTHPOBATH IMOJYyUYCHHBIN pe3yJIbTar;

® B X0/1¢ 00CYXICHUS 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaEMOM TEMBI,
mpoOJIeMBbl, pelaeMol 3aJadd, BBICKA3bIBATh WJCH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS; COIMOCTaBIATh CBOM CYXKICHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
Jvajora, oOHapy)XKHUBaTh Pa3IMuue U CXOJCTBO MO3HUIIUHA; B KOPPEKTHOH (opme
(bopMyIMpPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

® [IPEJICTABIISITh PE3YNIbTAThI PEIICHHS 3aJ1a4H, SYKCIICPUMEHTA, UCCIISIOBAHMUSI,
MIPOEKTa; CaMOCTOSITENIBHO BBIOMpaTh (GOpMaT BBICTYIUICHHS C YYETOM 3a/aad
MIPE3EHTAIMNA U 0COOCHHOCTEH ayTUTOPHH.

CoTpyIHUYECTBO:

® TOHUMATh M WCIIOJIH30BATh MPEUMYIIECTBA KOMAaHIHON U MHANBUIYATEHON
paboThl TpW pemieHud y4eOHBIX 3a/ad; NPUHUMATh IeJb COBMECTHOMN
NEATEeILHOCTH, TJIAHUPOBATh OPTaHHM3AIlMI0 COBMECTHOW PabOThI, pacmpeneiisTh
BUJIBI pa0OT, IOTOBApPUBATHCS, 0OCYKIATh MPOIECC U pe3yJIbTaT padoThl; 000011aTh
MHEHUS HECKOJIBKHUX JIIOJICH;



® yYaCTBOBaTh B TPYNHoOBBIX Qopmax paboTel (0OCyxaeHus, oOMeH
MHEHHUSMHU, «MO3TOBbI€ IITYpMbD» M T.I.); BBIIOJHSATH CBOIO YacThb pPabOThHl U
KOOPJMHUPOBATh CBOU JEHCTBHUA C JAPYIMMH YIEHAMH KOMAH[BI, OLECHHBATH
KayeCTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUAM, CHOPMYITHPOBAHHBIM
y4aCTHUKAMU B3aHUMOCHCTBHSL.

3) Vnusepcanvhvie pezynamueHble oeticmaus, obecneyusarom
Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCTIU.
CamoopraHu3zaiusi:

® COCTaBJIATH IJIaH, AJITOPUTM PEIICHUS 3a/1a4d, BBIOUPATh CIIOCOO PEIICHHS C
y4ETOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C y4€TOM HOBOW UH(pOpMAIUH.

CaMOKOHTPOJIb:

® BJa/IeTh HaBbIKAaMM  [IO3HABAaTEIbHOM  pe(IeKCUUu KaKk  OCO3HaHUS
COBEPILAEMBIX JIEUCTBHI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB; BIAAETh
croco0aMu CaMOINPOBEPKH, CAMOKOHTPOJISI TpoIlecca U Pe3ysibTara pPEIICHHs
MaTeMaTUYECKOM 3a7auu;

® [IpEABUAECTh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPH PEILIEHUH 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

® OIICHUBAaTh COOTBETCTBHE pE3yJbTaTa IEJIH M YCIOBUSIM, OOBACHSTH
INPUYMHBI TOCTUKEHUS WM HEJOCTUXKEHUS PE3YJIbTATOB AEATEIbHOCTH, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY NMPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHus [IpuMepHoil pabodeil mporpaMmbl MO
MaTeMaTHKE IMPEACTaBICHbl MO rojaM OoOy4yeHHUs B paMKax OTIEIbHBIX KypcOB B
COOTBETCTBYIOIIMX pa3zeiax Hacrosmen [IporpamMel.



PABOYASA TIPOT'PAMMA YYUEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHYECKOTI'O AHAJIU3A» (ID 2225228)

INOACHUTEJIBHASA 3AIINCKA

Y4aeOHsblii Kypc «Anrebpa W Havajla MaTEMaTHUYECKOTO aHAIM3a» SBIACTCS
OTHUM W3 HamboJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero obpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
U3YYEHUSI BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroil CTOpPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBILUIEHUE OOy4YarOIIMXCAd Ha YPOBHE, HEOOXOAMMOM
JUISE OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U JPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaroliuecs OBJIAJEBAIOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOH HaykH, KoTopas (OopMyIHpyeT CBOU
JOCTHKEHUS B MaTeMaTu4yeckon popme.

VY4eOHblll Kypc anreOpsl U Hadajdl MaTeMaTUYeCKOI'o aHaJM3a 3aKJaJlbIBaeT
OCHOBY [l YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
NOHMMAaHHS OCHOBHBIX TEHJICHUIUH Pa3BUTUS SKOHOMHUKHU U OOLIECTBEHHON KU3HHU,
MO3BOJIIET OPHUEHTUPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMH KOHCTPYKLMSIMH ajireOdpbl M MaTeMaTUYECKOrOo aHajiu3a pPa3BUBAECT
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HMCTUHHOCTb, J0Ka3bIBATh
YTBEPKACHUS C MOMOILBIO MHAYKIMM U pacCykaaTh JEAYKTUBHO, HCIOJIb30BAThH
0000IlIeHHEe W KOHKPETH3allhi0, a0CTparupoBaHUE M aHAIOTUI0, (OPMHUPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone uzyuyenus yueOHOro kypca «Asnrebpa u Hadaja MaT€MaTUYECKOTO
aHalln3a» 00ydYaroIluecs IMOJTy4aroT HOBBIM ONBIT PEIICHUs NMPHUKIAJHBIX 3ajad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJEIEH PEANbHBIX CUTyaluH,
WMHTEPHpPETAllMd  TOJYYEHHBIX  PEIIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIe, HAYKE U HCKYCCTBE, C
BBIJIAIONTUMUCS MaTEMAaTUYECKUMH OTKPBITHSIMHU U UX aBTOPaMH.

VY4eOHbIil Kypc o0nanaeT 3HAYUTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUMN
(GOpMHUPOBAHHIO HAYYHOT'O MHUPOBO33PEHUS, TaK M yepe3 crneuuuky ydeOHou
JEATEeIbHOCTH, TpeOyromed MpoAOIKUTEILHON KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOATEIBHOCTH, aKKYPAaTHOCTH M OTBETCTBEHHOCTH 3a MTOJIyYEHHBINA pe3yJIbTaT.

B ocHoBe MeToanku 00yueHus anredpe 1 HauajsaM MaTeMaTH4YeCKOro aHalln3a
JIKUT IEATEIbHOCTHBIA PUHIUI O0y4EHHUS.



B ctpykType yuebHoro kypca «Anredpa 1 Hauajga MaTeMaTHYECKOTO aHAIHN3a
BBIJICJICHBl  CIIEAYIOIIME COACPKATEIbHO-METOAUYECKUE JIMHUK: «Yucna u
BbIuncieHus», «OyHKuu u rpadpukm», «YpaBHEHUS U HepaBeHCTBa», «Hauama
MaTeMaTU4ecKoro aHainusa», «MHoxkecTBa M JOTHKa». Bce OCHOBHBIE
COJIEP>KATEIIBHO-METOIMUECKUE JIMHUM HW3Y4aroTCsd Ha NPOTSHKEHHH [JBYX JIET
oOyueHusl Ha YpOBHE CpEHETO 001Iero 00pa3oBaHusl, €CTECTBEHHO JOMOIHSIS IPYyT
Jpyra ¥ MOCTENEHHO HACHIIAsiICh HOBBIMHM TEMAMHU U pazaenamu. /J[aHHbII yueOHbIN
KypC SBJISIETCS MHTETPaTHBHBIM, IOCKOJBKY OOBEIUHAET B cebe coaepikaHHe
HECKOJIbKMX MaTeMaTHYeCKHX AUCLMIUIMH, TaKMX KaK anredpa, TPUTOHOMETpUS,
MaTeMaTU4YECKUI aHAJIN3, TEOPUS MHOXKECTB, MaTEMaTHUYECKasi JIOruka u npyrue. [1o
Mepe TOTO Kak 00ydJaromuecs OBJIaJAeBaloOT BCE Oosee MUPOKUM MaTeMaTHIECKUM
anmapaToM, y HUX TOCTEI0BAaTEIbHO (OPMUPYETCS M COBEPIICHCTBYETCS YMEHHUE
CTPOUTb MAaTEMAaTUYECKYI0 MOJEIb PEAIbHOW CHUTYyallMd, INPUMEHATH 3HaHUS,
NOJIyYEHHBbIE MpPU H3YYEHHHM Y4eOHOro Kypca, Uil PEIICHHS CaMOCTOSITENIBHO
c(OpMYIMPOBAHHOW MAaTEMAaTHYECKOW 33Jaud, a 3aTe€M HHTEPIPETUPOBATH CBOMU
OTBET.

CopepxarenpbHO-MeTOAUYECKas: JMHUA «YUucna ¥ BBIYMCICHHS» 3aBEpLIACT
(bopMUpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HA4aToO Ha YPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero oduiero
oOpa3oBaHus 0co0O€ BHUMaHue  yHensieTcss  (POPMUPOBAHUIO  HABBIKOB
pPalMOHAJIBHBIX BBIYMCICHUM, BKIIIOYAIOMIMX B CE€0s MCHOJIb30BAaHUE Pa3IMYHBIX
dopM 3amucu 4yMcia, YMEHUE JelaTh NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YHUCIIOBbIE BbIpaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYYaroIIMMCsI MHOKECTBa HATYypaJbHBIX, LEJNbIX,
palMOHAIBHBIX W JCHCTBUTENBHBIX  YKCENT  JIONOJIHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4Hnceld. B  KaXaoM M3 53THX MHOXECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M OIepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJIbIX YHUCEN, OCOOble CBOMCTBA
pPalMOHAIBHBIX U MPPALMOHAIBHBIX YUCEN, apU(PMETHUECKUE ONEPALIMH, a TaKKe
U3BJICUEHUE KOPHS HATypaJlbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCElL.
brnaronapsi mocienoBaTeIbHOMY PACIIMPEHUIO Kpyra HCHONb3YEMBIX YHCENT U
3HAKOMCTBY C BO3MOXXKHOCTSIMM WX IPUMEHEHHs U PELICHMS Pa3iudHbIX 3a1ad
dbopMupyeTcsi peACTaBICHUE O €IUHCTBE MATEMAaTUKU KaK Hayku U €€ pojiH B
MOCTPOEHUU MOJIeNIEH peaJlbHOr0 MHpa, IIMPOKO HCIOJb3YIOTCS 0000IIeHHe U
KOHKpEeTU3aIHsl.

JIuaus «YpaBHEHUS M HEPABEHCTBA» PEANU3YETCS Ha MPOTSHKEHHH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
paznene IIporpaMMbl IPELyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3anad. B
pe3ynbTaTe OoOydYarouiMecs OBJAAEBAIOT PA3IMYHBIMU METOJAAMH  PEIICHUS



palMoHaNbHBIX, HPPAIMOHATBHBIX, TOKAa3aTeNbHbIX, JOTapUPMHUUECKUX U
TPUTOHOMETPUYECKUX YPAaBHEHMI, HEPABEHCTB M CHUCTEM, a TakKke 3ajady,
colepkalux mapaMerpsl. lloydeHHbIE yMEHHS IIMPOKO HCIOJIb3YIOTCA MpPH
UCCJENOBAaHUM (DYHKIMI C TIOMOIIBIO MTPOU3BOAHON, MPU PEIICHUH MPUKIATHBIX
3a/lay ¥ 3a7]a4 Ha HAXOXKJECHUE HAaMOOJBIINX U HAUMEHBIIUX 3HAUEHUN (YHKIUU.
Jannast copep:karenbHas JTUHUS BKIIOYaeT B ceOs Takke (OpMUPOBaHUE YMEHUMN
BBIMIOJHATH  pacuéTel 1o  (opmymnam, mpeoOpa3oBaHUs  PalUOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHUM, a TaKkKe BBIPAXKEHUH,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3zydeHuro aiareOpandeckoro
MaTepuaa IpOUCXOIUT ajdbHEeHIIee pa3BUTHE AITOPUTMHUUECKOTO U a0CTPAKTHOTO
MBIIUICHUST 00yJarommxcs, GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PacCyXICHUH,
paboThl C CHMBOJBHBIMH (OpMamMH, TMPEICTABICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEH B BUJIE paBEHCTB U HEpAaBEHCTB. Anredpa npeiaraeT 3pPpexTuBHbIC
WHCTPYMEHTBI JUISl PELICHUS MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a7ady,
HaIJISTHO IGMOHCTPUPYET CBOM BO3BMOXHOCTH KaK A3bIKa HAYKH.

CopepxarenpHo-MeToauuecKass JMHUA «DyHKIMM U TpaQuKA» TECHO
NEperuIeTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIBKY B KAaKOM-TO
CMBICJIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. V3ydeHue CTerneHHoH,
NOKa3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUM, NX CBOICTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUUHN JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IPEIMETOB U PEANbHON MKU3HU TECHO CBS3aHO KaK C MATEMAaTHYECKUM aHAJIU30M,
TaK U C pElIeHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIoe BHUMAaHHE
ynensiercs: (pOpMHpPOBAHUIO YMEHHUS BbIpakaTh (POpMyJaMU 3aBUCUMOCTU MEXKIY
pa3IMYHBIMM BEJIMYMHAMH, HCCJIENIOBaTh IOJTY4YEHHbIE (DYHKLIMU, CTPOUTH HX
rpaduku. Matepuain 3Toil cojepkaTeaIbHON JIMHUM HAIlEJIeH Ha Pa3BUTHE YMEHUN U
HABBIKOB, MO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEIMUMHAMHU B Pa3IUYHON
dbopme: aHaTUTHYECKOM, TpadudecKoi U clioBecHOW. Ero n3ydenne crocoOCTByeT
Pa3BUTHIO AJITOPUTMHYECKOTO MBIIIIEHUS, CIIOCOOHOCTH K OOOOIICHUI0 U
KOHKPETU3AIH, UCIOJIb30BAHUIO aHATIOTHH.

CopepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYLLECTBEHHO PACIIMPUTh KPYr KaK MAaTeMAaTHYECKUX, TaK U MPHUKIAJHBIX 3a/ad,
JOCTYIHBIX OOYyYaIOIIUMCS, TaK KaK y HUX MOSBIISIETCS BO3MOXHOCTh CTPOUTH
rpaduKky  CIOXKHBIX (YHKIHMA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAYEHHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHHsl TpolieccoB. JlaHHasi cojlep)kareiibHasi JIMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH IIOCTPOEHUSI MaTeMaTHYECKUX MOJENIE peajbHbIX CHUTyalUu,
MIO3BOJISIET HAXOIUTh HAWJTYIlIEE PENIEHUE B IPUKJIAIHBIX, B TOM YHCIIE COLUATBHO-
PKOHOMHMYECKHUX, 33/a4ax. 3HAKOMCTBO C OCHOBAaMHM MaTEMaTHYECKOIO aHaJIn3a
CIIOCOOCTBYET pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-IOTMYECKOTO U KPEaTUBHOTO



MBIIUICHUS, (OPMUPOBAHUIO YMEHHM pACO3HaBaTh TMPOSBICHUS 3aKOHOB
MaTEeMaTHUKH B HayKe, TEXHUKE U UCKyccTBe. OOyJaronIuecs y3HatT O BBIIAFOIINXCS
pe3ynbTaTtax, MOJYyYCHHBIX B XOJI€ Pa3BUTHS MaTEeMaTHKH KaK HAyKH, U 00 WX
aBTOpax.

CopnepkaTeapHO-MeToANYecKast JIMHUS «MHOXKeCTBa U JIOTHKa» BKIIFOYAET B
ceOs1 DIIEMEHTHI TEOPUU MHOXKECTB M MAaTEeMAaTHYECKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYypPC IIKOJIPHOM MaTEeMAaTHKH!
W TpejaraloT HamboJjiee YHUBEPCATbHBIM S3BIK, OOBEIMHSIOMIMN BCE pa3ieiibl
MaTeMaTUKH M €€ TNPWIOKEHUM, OHU CBS3BIBAIOT pa3HbIe MaTeMaTHYECKUE
JUCIMIUIMHBL W WX TPWIOKEHHS B eauHoe Ienoe. [loaTroMy BakHO jJaTh
BO3MOXKHOCTh OOy4YarImeMyCs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMECHHOW MAaTEMAaTUKH W HCIIOJIh30BaTh €TO VISl BHIPAKCHUS CBOMX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MAaTE€MaTUKH KaK HAayKd CJeAyeT NpPHU3HAThH
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJIOBAHHE ONPENETEHHBIM
mpaBujaM  TOCTPOCHHSI  JTOKA3aTebCTB.  3HAKOMCTBO  C  dJEMEHTaMH
MaTEMaTUYECKONH JIOTHKH CIOCOOCTBYET PAa3BUTHIO JIOTHUYECKOTO MBIIIJICHUS
0OyYaroIIMXCsl, TTO3BOJISIET UM CTPOUTH CBOM PACCYKIICHUSI HA OCHOBE JIOTHYECKHX
npaBuil, GOPMUPYET HABBIKM KPUTUUYECKOTO MBIIIICHHS.

B yueGHOM Kypce «Anrebpa W Havalla MaTEMaTHUYECKOTO aHaJli3a
MIPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHUPOBAHUS, KOTOPHIE TPHU3BAaHbBI
crioco0CTBOBaTh (HOPMUPOBAHHUIO HABBIKOB TMOCTPOEHUS MOJIEIEH pealbHbIX
CUTYyallui, WCCIEAOBAHMS O3TUX MOJIeNIeH C TOMOIIBIO afmapara aireopbl u
MaTeMaTHYECKOr0 aHajau3a, WHTEPIpPETAIlud IOJYyYCHHBIX pe3yJIbTaToB. Takue
3aJTaHUS BIUICTCHBI B KXK/IBIN U3 pa3eiiOB MPOrpaMMBbI, TTOCKOJIbKY BECh MaTepuall
y4eOHOTO Kypca IIMPOKO HCIOJIB3YeTCs I PEIIeHUs MPUKIaAHBIX 3amad. [lpu
pPEIICHUM  pEabHBIX  TPAKTHYECKUX  3a7ad  oOydJaromiuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTe H  KOHKPETHU3MPOBATH  IMPOOJIEMY.
JlesTenpHOCTh MO (OPMHUPOBAHWIO HABBIKOB PEIICHHS TPHUKIAAHBIX 3a7ad
OpraHU3yeTCs B MPOIIECCe U3yUEHUS BCeX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTEeMaTHYECKOTO aHATU3ay.

Ha wu3yuenune yueOHOro Kypca «AnreOpa ¥ Hadajla MaTeMaTHYE€CKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Hejaeno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIMUHbIX OTpaciel 3HAHUN U PeaTbHOU KU3HM.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PE3yJIbTaTa BHIUYHNCICHUMN.

Crenenpr C 1ensIM  HokazareneMm. buHom Hprorona. HMcnosib3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb C palMoOHAJIBHBIM IOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTAaHT€HC YMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPAaBEHCTB. MHOTOWIEHb OT OJAHOW TepeMeHHOW. JleneHue MHOrowwieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3zy. MHOrousieHs!I ¢ 1es1bIMu KO3 PUIIUEHTaMU.
Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pericHus

JorapupMUUECKUX YpaBHECHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHU. OnpenenuTens MaTpUILbl 2X2, ero TEOMETPUUECKH CMBICT U CBOMCTBA,
BBIYKCIICHUE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs A1 PEUICHUS CUCTEMBbI
JVHEWHBIX ypaBHEHWI. PelleHWe NpUKIAgHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTpOCHHOW MOAENH ¢ TOMOIIBIO MaTPHIL
Y OIIPENICIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEAIbHOM CHUTyalMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HaAyKU U pealibHOM KU3HU.

DyHKUMH U TPaPUKH

Oynkuusa, crnocoOsl 3amanus ¢GyHKIUH. B3anMHO oOpaTHBIE (QYHKIHU.
Komnosumuss ¢ynkuuidt. I'padux QyHkmmmn. DiaemeHTapHbIe NpeoOpa3oBaHUs
rpadukoB GyHKIIHIA.

OO6unacTh ompeneneHuss U MHOKeCTBO 3HaueHud (ynkumu. Hymu yskium.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢byskuun. IIpoMexyTKn MOHOTOHHOCTH (PYyHKUMU. MakCUMyMbl U MHHHMYMBI
dbyukiuu. Hanbonbiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIUH. DJIEMEHTapHOE
UCCIJIEJOBaHUE U IOCTPOCHUE UX IPa(pUKOB.

CrenenHast QpyHKIMS ¢ HATypajIbHBIM U 1I€JIbIM MoKa3areneM. E€ cBolicTBa u
rpaduk. ColicTBa U rpaduK KOpHs nN-0i CTENEHU KaK (yHKIHUHA OOpaTHOU CTENEHU
C HaTypaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 peIICHUs YpaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Havana maTremMaTH4ecKoro aHajimsa

ITocaenoBaTelbHOCTH, CHOCOOBI 3aaHUsl ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTUYeCKOM MHAYKIUH. MOHOTOHHBIE M OTPAaHUYEHHBIE TTOCIEA0BATEIILHOCTH.
HcTopusi BOZHUKHOBEHUS MAaTEeMaTHMUECKOTO aHalli3a KakK aHaiu3a OEeCKOHEYHO
MalbIX.

Apudmernueckas U reoMeTpuuecKas rnporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMeTpUYecKon
MPOTrPEeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucio €. @opmyiia CIOKHBIX
npoLeHTOB. Mcnonb30BaHWE MPOTPEecCUU Uil PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapaKTepa.



HemnpeppiBHbIe GyHKIIMM W WX CBOMCTBA. TOYkHM paspbiBa. ACHMIITOTHI
rpaduxoB ¢yukiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOU K rpa@uKy (pyHKIHU.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, alropurMa EBkiuaa 1 penieHus
3a/1a4 B LIEJIBIX YUCIAX.

Kommnekcuble uucia. Anredpandeckas U TpPUTOHOMETpUYECKas (POpPMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHru u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHHs] (PU3NYECKUX U TEOMETPUUECKUX 3a/a4.

YpaBHeHHS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
Y CUCTEMBI-CIIEACTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTHU. PelieHne TpuroHoMeTpuYecKux HepaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHbBIX U JOTapU(PMUYECKUX YPABHEHUIA.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumMeHeHne ypaBHEHHIA, CUCTEM M HEPABEHCTB K PELIEHUIO0 MaTEMAaTUYECKUX
3a]a4 U1 33/1a4 U3 pa3’IMuHbIX 00JacTell HAYKU U peabHOM KU3HHU, UHTEPIPETaIUs
MOJIyYEHHBIX PE3yJIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMETPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPH PEUICHUU 3a7ad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHUIO (DYHKIIMM HA MOHOTOHHOCTb U
sKkcTpeMyMmbl. HaxoxaeHre HanboapuIero 1 HAMMEHbILIEr0 3HAYEHUI HEeMPEPbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
IPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WuTerpan. ['eomeTprueckuil cMbICI HHTErpasia. Berauciienne onpenenéHHoro
uHTerpana no gopmyne Herotona-Jleionuna.

[TpumeHeHrne uWHTErpaja s HAXOXKICHHUS IUIOIMAAeHl MiIockux ¢Guryp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHS VYYEBHOI'O KYPCA
«AJI'EBPA n HAYAJIA MATEMATHYECKOI'O AHAJIU3A»
(YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJHEI'O OBIIEIO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON TO3WIMK OOYYAroMIerocs Kak aKTHUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUHCKOTO OOIECTBA, MPEICTABICHUE O MATEeMaTUYECKHUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTYD, SBJICHHM, TPOIIEAYP IPAKIaHCKOTO
oO1ecTBa (BHIOOPHI, OMPOCHI U JIPYroe), YMEHUE B3aUMOCHCTBOBATh C COIMATIBHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKIUSMU U HA3HAUCHUEM,;

2) NaTPUOTUYECKOTO BOCTIUTAHMS:

c(hOPMUPOBAHHOCTh POCCHUMCKONW Tpa)KJaHCKOM WIACHTUYHOCTH, YBAXKECHHUS K
MPOIIOMY M HACTOSIIIEMY POCCHUICKOW MaTEMAaTHKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTUKEHUAM POCCHUICKMX MAaTEMATHKOB M POCCHICKOW MaTEMaTHYE€CKON UIKOJIBbI,
MCIIOJIb30BAHUE ATUX JOCTHXKEHUM B IPYTUX HayKaX, TEXHOJOTUSX, chepax SIKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HaHWE JyXOBHBIX LIEHHOCTEH POCCUIICKOTO Hapoja, Cc(HOpMUPOBAHHOCTH
HPAaBCTBEHHOI'O CO3HAHUS, STUYECKOTrO TOBEJCHHUS, CBS3aHHOTO C IPAKTHYECKHUM
MIPUMEHEHUEM JOCTUKEHUW HAYKH U JEATEIbHOCTHIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJa B IOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3¢TeTHYeCKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKJIIOYas JCTETUKY MaTEMAaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, PEIICHUN, PACCYKJEHUW, BOCIPUUMYUBOCTH K
MaTeMaTUYECKUM acCIleKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

5) pu3uUecKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTh YMEHHSI MPUMEHATh MaTEMaTUUYE€CKHWE 3HAHUS B HMHTEpecax
3I0POBOTO W 0O€30macHoro oOpa3a »KW3HH, OTBETCTBCHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (37I0POBOE MHUTaHWE, COAJTAaHCHPOBAHHBIA PEXKUM 3aHATUN M OT/bBIXa,
peryisipHas pusnyeckas akTUBHOCTD), (PU3NUECKOE COBEPIIICHCTBOBAHUE MPU 3aHATUIX
CIIOPTUBHO-03/I0POBUTEIHLHOMN €SI TEIBHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYZly, OCO3HAHUE IIEHHOCTU TPYAOTIO0HS, HHTEPEC K Pa3InYHBIM
chepaMm TPOPECCHOHAIBHONW NIEATETbHOCTH, CBS3aHHBIM C MaTeMaTHKOW U e€
MPUJIOKEHUSIMA, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayiiei mnpodeccun u
peaau30BbIBaTh COOCTBEHHBIC >KU3HEHHBIC IIJIaHbI, TOTOBHOCTH M CIOCOOHOCTHh K
MaTeMaTUYeCKOMY OOpa30OBaHUIO W CaMOOOpa30BaHUIO HAa MPOTSIKEHUM BCEU >KU3HH,
FOTOBHOCTh K aKTUBHOMY YYaCTHUIO B PEIICHUM MPAKTUYECKUX 3a/1a4 MAaTEeMaTUYECKOU
HaIpaBJICHHOCTH;



20

7) 3K0JIOrH4e€CKOro BOCIIUTAHUSA

c(hOpPMHUPOBAHHOCTH IKOJOTHIECKON KYJIbTYpbl, TOHUMAHHUE BJIUSHHS COIUATBLHO-
AKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE MPUPOJHOMN U COLIMAIBHOM CPeJbl, OCOZHAHUE
IJI00QJBPHOTO XapakTepa OJKOJOTHYECKUX TPOOJIeM, OpHCHTAMs Ha TPUMEHEHUE
MaTeMaTHYeCKUX 3HAHMM JUIsS pelieHus 3ajJad B O00JIaCTH OKpYKalolleW Cpebl,
IJIAHUPOBAHUE TTOCTYIKOB M OLICHKHW MX BO3MOXKHBIX MOCJICICTBUHN JJII OKpY>Karomien
Cpenbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH W OOIICCTBEHHOM MPAKTUKH, MOHMMaHUE MaTEeMaTUYECKOM HayKH Kak
chepbl UeTOBEUSCKOM JIeATeIbHOCTH, ATAIIOB €€ Pa3BUTHS M 3HAUYMMOCTH JIJI Pa3BUTHUS
IUBWIN3ALINY, OBJIAJCHUE SA3bIKOM MaTEMAaTUKA M MaTeMaTH4YeCKOW KYyJIbTYpOH Kak
CPEACTBOM  T[O3HAHUS  MHUpPA, TOTOBHOCTh  OCYIIECTBJISATH  MPOEKTHYIO U
HCCJICIOBATENIbCKYIO ACATEILHOCTh UHAMBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIe eiiCTBUSA

Bba3oBble Jlornyeckue AeiicTBUA:

BBIBJISITh U XapaKTepHU30BaTh CYIIECTBEHHbIC MPU3HAKKM MaTEMATHYECKUX
00BEKTOB, TOHSATUMN, OTHOIICHUM MEXIY IMOHATUAMH, (POPMYIHUPOBATH OINpPEICICHUS
MOHSITUHM, YCTaHABIMBATh CYIIECTBEHHBIM MPHU3HAK KiIacCU(UKAIIMU, OCHOBAHUS IS
000011IeHNS U CPAaBHEHHUSI, KPUTEPUU TPOBOJUMOTO aHAIH3A;

BOCIIPUHUMATh, (POPMYJIMPOBATH U MPEOOPA30BHIBATH CYKICHUS: YTBEPAUTEIbHBIC
Y OTpULIATETbHBIEC, €MUHUYHbIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITh MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTHUBOPEYUS B
(bakTax, TaHHBIX, HAOJIIOJICHUSAX U YTBEPKACHUSX, PE/JIaraTh KPUTEPUH JIJIs1 BBISIBICHUS
3aKOHOMEPHOCTEN U MTPOTUBOPEUUI;

JenaTb BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
MHJYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

IPOBOJNTh CaMOCTOSITENIBHO JIOKA3aTEIbCTBA MAaTEMAaTUYECKUX YTBEPKICHUIM
(npsiMble ¥ OT TPOTUBHOTO), BBICTpAUBATh APTYMEHTAIIMIO, NMPUBOJUTH MPUMEPHI H
KOHTPIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CYKICHUS U BHIBO/IbI;

BBIOMpATh CIOCO0 pelieHus: yuyeOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BapHUaHTOB
perieHus, BHIOMPaTh HAauOoJee MOIXO AN ¢ YIETOM CaMOCTOSITEIBHO BBIIETICHHBIX
KPUTEPUEB).

Ba3oBble uccienoBareabcKkue 1eHCTBUA:

UCIIOJIb30BaTh BONPOCHI KAaK MCCIEIOBATEIbCKUNA HWHCTPYMEHT IO3HAHMUS,
dhopMyIHpoBaTh BOMPOCH, (PUKCUpYIOIIKE MPOTUBOpEUHE, MPoOJIeMy, YCTaHABIMBAThH
MCKOMOE€ U JaHHO€, ((OPMHUPOBATH TUIIOTE3Y, APIYMEHTHUPOBATH CBOIO MO3UIINIO, MHEHHE;
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IPOBOJUTH CAMOCTOSITENBHO CIUIAHUPOBAHHBIA 3KCIEPUMEHT, MCCIEIOBAaHUE IO
YCTAaHOBJICHUIO OCOOCHHOCTEM MaTeMaTH4eCKoro oOOBeKTa, SBJICHHS, Mpolecca,
BBISIBJICHHIO 3aBUCUMOCTEN MKy O0BEKTaMH, SIBIICHUSIMH, TPOLIECCAMU;

CaMOCTOSTENIHO (OopMyIMpOBaTh OOOOIIEHWST W BHIBOABI IO pPE3yJbTaTaMm
POBEIEHHOTO HAOJIOJEHUS, UCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTh MOJYUYEHHBIX
PE3yNbTATOB, BHIBOJOB U 0000IIEHNUI;

IIPOTHO3MPOBATh BO3MOXKHOE pPAa3BUTHE TpoLecca, a TaKXKe BbIIBUTATh
MPEATNOJIOKEHNS O €r0 PA3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBIISITH Je(UIUTH HHPOPMAIIMK, TAHHBIX, HEOOXOIUMBIX /Il OTBETA HAa BOIIPOC
U JIJIA pEIIeHUs 3a/1a4H;

BbIOMpaTh WMH(OPMALIMIO W3 HCTOYHHKOB PAa3jMYHbIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMATU3HPOBATh U UHTEPNPETUPOBATH MH(POPMALMIO PA3IMYHBIX BUAOB U (Hopm
MIPEACTABIICHHUS;

CTPYKTYpPUpPOBAaTh HMHQPOPMAIIMIO, TMPEACTaBIATh €€ B Pa3IMYHBIX (QopMax,
WJUTIOCTPUPOBATH IpapUUecK;

OLICHUBATh HAJE&KHOCTh MHPOPMALUU MO CAMOCTOSTENIBHO C(HOPMYIHPOBAHHBIM
KPUTEPUSIM.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe YueOHbIe NeiiCTBHSA

Oo0wmenne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHUSAMH U
LEJISIMU OOILEHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 0 XOAY PEIICHHs 3a7a4yd, KOMMEHTHPOBATh
ITOJTYyYEHHBIA PE3yJIbTaT;

B XOA€ OOCYXIeHHus 3aJaBaTh BOMNPOCHI IO CYIIECTBY OOCYXAaeMOU TEMBI,
npo0JieMbl, peliaeMoil 3a1auu, BHICKA3bIBaTh HJEH, HalleJIEHHbIE Ha MOUCK PELIeHUS,
CONOCTAaBIIATh CBOM CYXIEHUS C CYXIACHUSAMU JPYTHX YYaCTHHUKOB JIMAJora,
oOHapy>XHUBaTh Pa3IMyue U CXOACTBO IMO3ULIMMA, B KOPPEKTHOU PopMe HopMyaupoBaTh
pa3HOIIACHsl, CBOU BO3PAKEHUS;

IOPENCTaBIATh PE3yNbTaThl PELICHUS 337aud, SKCIEPUMEHTa, WCCIEI0BAHMS,
IPOEKTa, CaMOCTOATEIbHO BbIOMpaTh (OpMaT BBICTYIUIEHHS C Y4Y€TOM 3ajay
Npe3eHTAlUU U OCOOCHHOCTEN ayIUTOPUU.

PerynsiTuBHBIC YHMBeEpPCAJIbHbIe Y4eOHbIe 1elCTBUA

Camoopranusamnus:

COCTABJISITh IJIaH, aJTOPUTM pEUIEHUs 3aJadyd, BbIOMpATh CHOCOO pEelIeHHs C
Y4ETOM HMMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ yUETOM HOBOM MH(OpMALIUK.

CaMOKOHTPOJIb, SMOLIMOHAJIBbHBIN HHTEJJIEKT:
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BJa/IeTh HABBIKAMM IO3HABATEJIbHOM peQIIeKCUM KaK OCO3HAHMS COBEpLIAEMBbIX
ACUCTBUM M MBICIUTENbHBIX TPOIECCOB, WX pPE3yJbTaTOB, BIAJAETh CIOCOOAMHU
CaMONPOBEPKH, CAMOKOHTPOJIA Ipolecca W pe3ysibTara PEHIeHUs MaTeMaTUYeCKON
3a/1auu;

OpEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NpU pPEIICHUU 3a/ayd,
BHOCUTb KOPPEKTUBBI B JESTEIBHOCTb Ha OCHOBE HOBBIX OOCTOATEIBLCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYAHOCTEMH;

OLICHHBATh COOTBETCTBUE pe3yjibTaTa LEIUM W YCIOBHSIM, OOBACHATH NPHYHUHBI
JOCTUKEHMSI WIIK HETOCTHKEHUS PE3YJIbTaTOB JAESITEIbHOCTH, HAXOUTh OIINOKY, 1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEIbHOCTD:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMAaHIHON U MHAUBUTyaJIbHOM paOOThI
NpU pEHIeHHH Y4eOHbIX 3a]ady, NPUHUMATh LIE€Jb COBMECTHOW JAESITEIbHOCTH,
IUIAHUPOBAaTh OpPraHU3alMI0 COBMECTHOM paboOThl, paclpeneisTh BHIbI padoT,
JOTOBapUBaThCs, OOCYXJaTh MpPOLECC M pe3yiapTaT padoThl, 00001aTh MHEHHUS
HECKOJIBKMX JIFO/ICH;

y4acTBOBaTh B TIPYNNOBBIX (Gopmax padoTel (0OCYkIeHHs, OOMEH MHEHHI,
«MO3TOBBIE IITYPMbD) U UHBIE), BBIOIHITH CBOIO YaCTh Pa0OTHI U KOOPAUHUPOBATH CBOU
JEUCTBUS C APYTMMHU YI€HaMU KOMaH/Ibl, OLIEHUBATh KaYECTBO CBOETO BKJIaJla B OOIIMIA
IPOAYKT [0 KPUTEPHUSIM, CPOPMYIUPOBAHHBIM YUaCTHUKAMU B3aUMOJCHCTBHUSL.

HHPEAMETHBIE PE3YJIBTATBI

K konity o0yuenus B 10 kjacce 00ydaronuics MoayduT Cleayronye NpeIMeTHbIe
pe3ynbTaThl MO OTAEIBHBIM TeMaM paboyell mporpamMmbl yd4eOHOro Kypca «Anredpa u
Hayaja MaTeMaTH4eCKOro aHaJIU3a»:

Yucia v BBIYUCTICHUSA:

CBOOOJHO ONEPUPOBATH TMOHATUSAMHU: PALMOHAIBHOE 4YHUCIO, OECKOHEYHas
NepuoInyecKkast 1poOb, MPOLIEHTHI, HPPAMOHAIBHOE YU CIIO, MHOKECTBA PALlMOHAIBHBIX
U JEUCTBUTEIBHBIX YNCEII, MOAYJIb JEUCTBUTEIBHOIO YNCIIA;

IPUMEHSTH IPOOU U MPOIEHTHI JIJISl PEIICHUS MPUKIAAHBIX 3a/lay U3 Pa3IMYHbIX
OTpacier 3HaHUU U PeasbHOU KU3HU;

MPUMEHATh NPUONMKEHHBIE BBIYMCIICHMS, NpPAaBWIA OKPYIJIEHUS, MPUKUAKY U
OILIEHKY PE3YJIbTaTa BBIUYNCIICHUN;

cBOOO/IHO ONEpUPOBAThH MOHITHEM: CTETIEHb C LEIBIM [TOKA3aTeIeM, UCTIOIb30BAaTh
MOJXOAITYI0 (OPMY 3aMUCH JEHCTBUTEIBHBIX YUCEI ISl peLICHHS TPAKTUUECKUX 33124
Y MIPEJCTABIICHUS JaHHBIX;

CBOOOJHO ONEPUPOBATH TMOHITHEM: apU(PMETHUECKU KOpEHb HaTypajibHOU
CTEIICHH;

cBOOO/IHO ONEPUPOBATH MOHATUEM: CTETIEHD C PALIMOHAIBHBIM ITOKa3aTelNeM;
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CBOOOZIHO omepupoBaTh HOHATUAMM: JorapudM UucIaa, JAECATUYHBIE WU
HaTypaJIbHbIE JIOTAPU(PMBL;

CBOOOZHO OMEpUPOBaTh MOHATHUSIMHU: CHHYC, KOCHHYC, TaHT€HC, KOTAHTEHC
YUCJIOBOTO apryMEHTAa;

OIEpUpOBaTh IOHATHUSAMM: APKCHHYC, AapKKOCHHYC M apKTAaHI'€HC YHCJIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOZHO OMEpPUPOBATh MOHITHSIMH: TOXKIECTBO, YpaBHEHHE, HEPaBEHCTBO,
PaBHOCUJIbHBIC YPABHEHUS U YPABHEHUSI-CIICACTBHUS, PABHOCWIbHBIC HEPAaBEHCTBA;

OPUMEHATh  pa3JIMYHbIE METOJAbl PEIICHHS PpPalUOHAIBHBIX M JAPOOHO-
PalMOHAIBHBIX YPAaBHEHUW, IPUMEHATH METOJI HHTEPBAJIOB IS PELICHUS HEPABEHCTB;

CBOOOMHO OMEpUpOBaTh MOHATHSAMH: MHOTOUYJIEH OT OJHOM MEepeMEeHHOM,
MHOTOWIEH C LEJbIMUA KO3(PUUUMEHTaMU, KOPHU MHOTOWIEHA, NMPUMEHATH JEJIEHUE
MHOI'O4JIEHa Ha MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopeMy Buera i penienus
3aj1ad;

CBOOOJHO ONEPHPOBATH MOHATHSAMHU: CUCTEMa JIMHEWHBIX ypaBHEHMI, MaTpHIla,
ONPEAECTUTENIb MATPULIBI 2 X 2 U €r0 TEOMETPUUYECKUN CMBICI, UCIIOIb30BATh CBOMCTBA
onpenenuTesss 2 X 2 s BBIYMCICHHS €ro 3HAYEHHUs, IPUMEHATH ONPEACIUTENN IJIs
pELICHNsT CHUCTEMBI JIMHEHMHBIX YPaBHEHUH, MOJEIHMPOBATH PEAIBbHBIE CHUTYallUU C
IIOMOLIBIO CUCTEMbI JIMHEWHBIX YPaBHEHHUH, HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
ITOMOUIBIO MaTPUI] ¥ ONPEIEIIUTENICH, NHTEPIIPETUPOBATH ITOJyYEHHBIN pE3yJIbTAT;

MCIIOJIb30BaTh CBOMCTBA JEHUCTBUIN C KOPHAMU AJI IPeoOpa30BaAHMS BhIPAKEHUM;

BBINOJHATh MPEOOPa30BaHUS YHCIOBBIX BBIPAKEHUHN, COAEpXKAIIUX CTEINEHU C
paLMOHAIIBHBIM [T0KA3aTeIIEM;

MCIIOJIb30BaTh CBOMCTBa Jorapu(MoB Al NpeoOpa3oBaHus JIOrapUPMUUYECKUX
BBIPAKEHHI;

CBOOOJHO OINEpUPOBAaTh TMOHATUSAMHU: HPpPALMOHAIbHbBIE, [OKa3aTeIbHblE H
jJorapupMHUUECKUe YpPaBHEHMsI, HAXOJIUTh WX PELICHUS C MOMOUIbI0 PaBHOCHUIIBHBIX
IIEPEX0JI0B WIIA OCYIIECTBIISAS IPOBEPKY KOPHEM;

MPUMEHATh OCHOBHBIE TPUTrOHOMETpUYECKHe (HOpPMYJbl i NpeoOpa3oBaHUs
TPUTOHOMETPUUECKHUX BBIPAKEHN;

CcBOOOHO ONEpPUPOBATh MOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHHUE, TPUMEHSTh
HEoOXOoauMble (OPMYJIbl JJisi PEHICHHUS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
YPaBHEHHI;

MOJIEJIUPOBAaTh pPealibHbIe CUTYyallMu Ha SI3bIKE alreOpbl, COCTABJIATh BBIPAKEHUS,
YpPaBHEHMS, HEPABEHCTBA [0 YCJIOBHUIO 33Ja4M, UCCIENOBATh MOCTPOEHHBIE MOJAEIH C
MCIIOJIb30BaHUEM ammapara ajareOphl.

DYyHKIUU U TPAPUKH:
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CBOOOZHO OIEpPUPOBaTh MOHATUSAMU: (YHKIUS, CIOCOOBI 3anaHus (QyHKIUH,
B3aMMHO OOpaTHble (YHKIMH, KOMIO3ULUs (QYHKUIUNA, TpaduK (QYHKIHUU, BBIIOIHITH
aJIeMEHTapHbIe MpeoOpa3zoBaHus rpaduKoB (YHKIIHI;

CBOOOMHO OIEpPUpPOBaTh MOHATHSAMHU: OO0JIACTh OIpENeJCHUs] U MHOMXKECTBO
3HaYeHUN QYHKIMU, HYJIH QYHKIINH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOZIHO  ONEpUPOBaTh TMOHATUAMHU: YETHBIE M  HEUYETHBIE (QYHKLUH,
nepuoanueckre (QYHKIUH, MPOMEKYTKH MOHOTOHHOCTH (DYHKUIHH, MaKCUMYMBI H
MUHUMYMBI QYHKIIMH, HAKOOJIbIIICe U HAMMEHbIIIEe 3HaUeHUE (PYHKIIUN Ha TPOMEKYTKE;

CcBOOO/IHO ONIEPUPOBATh OHATUSMU: CTETIEHHAs! (PYHKIMSI C HATYypaIbHBIM U IIEJIBIM
noka3aTesneM, rpauk CTENeHHONW (PYHKIMM C HATypaJlbHbIM M LEJIbIM I10Ka3aTeleM,
rpadUK KOpHS N-OM CTENEHU KaK (PYHKIMM OOpaTHOM CTENEHU C HaTypaJbHbIM
MOKa3aTelIeM;

ONepUpOBaTh MOHATUSAMH: JIMHEWHAs, KBaJApaThUyHas M JPOOHO-IUHEIHas
(GyHKIUH, BBIIOJHATE 3JIEMEHTAPHOE MCCIIEA0BAHUE U IIOCTPOEHUE UX TPAPUKOB;

CBOOOZIHO ONepUpOBaTh MOHATHAMH: TIOKa3aTelbHAas M  Jiorapupmuyueckas
(yHKLIMH, X CBOMCTBA U rpadUKH, UCIIOJIb30BATh UX rpauKH AJI PEIICHUs YPAaBHEHHI;

CBOOOJHO  OMNEpUpPOBATh MOHATUSAMH: TPUTOHOMETPUYECKAS]  OKPYKHOCTD,
OTpe/ieNIeHuEe TPUTOHOMETPUUECKHUX (YHKIUI YUCIOBOTO apryMEHTa;

UCIOJb30BaTh Ipa@UKu (PYHKIMH I UCCIIEOBaHUS MIPOLIECCOB U 3aBUCUMOCTEN
IpU PElIeHUH 3a7ad U3 APYTuX Y4eOHbIX NPEIMETOB U PEATbHOM KU3HU, BBIPAXKaTb
(hopMyramMu 3aBUCUMOCTH MEK/y BEIIMUMHAMU;

Havana mareMaTH4ecKoOro aHajiu3a:

CBOOOZIHO ONEpUPOBaTh NOHATUAMU: apupMeTHdeckass U TeoMeTpudecKas
nporpeccusi, OECKOHEYHO YOBbIBaIOIIass Te€OMETpUYECKas NPOrpeccHsi, JTUHEHHBIA |
AKCIIOHEHUUAIBHBIN POCT, (OpMysa CI0XHBIX MPOLEHTOB, UMETh MPEACTABICHHUE O
KOHCTAaHTE;

MCII0JIb30BATh MMPOTPECCUU ISl PEILICHUS peabHbIX 3a7a4 MPUKIIATHOTO XapaKTepa;

cBOOOZHO ONEpUpPOBaTh MOHITUAMM: MOCIEAOBATEIBHOCTh, CIIOCOOBI 3aJaHMs
IIOCJIEIOBATEIbHOCTEW, MOHOTOHHBIE M OTPAHUYEHHBIE NIOCIIEN0BATENBHOCTH, TOHUMATh
OCHOBBI 3apOKJIEHHUS MATEMaTHUYECKOT0 aHaJIM3a KaK aHalin3a 0ECKOHEYHO MaJIbIX;

CBOOOJHO OMNEPUPOBATH MOHATHSIMHU: HENpPEphIBHbIE (YHKIHMH, TOYKH pa3pbiBa
rpaduka QyHKIINH, aCUMITOTHI rpaduka QPyHKIUY;

CcBOOOZHO oOmepupoBaTh MOHATHEM: (YHKLUSA, HENpepbIBHAsS Ha OTpE3Ke,
NPUMEHSTh CBOMCTBA HEMPEPHIBHBIX (DYHKIUH AJIs1 peLICHUs 3a/1a4;

CBOOOJHO OMEepUpOBaTh MOHATUAMU: NEpBas U BTOpas MPOU3BOAHBIE (PYHKIUH,
KacartelsibHas K Tpaduky QyHKIUY;

BBIYHCIIATH POU3BOJHBIE CYMMBI, IPOU3BEAEHUS, YACTHOTO U KOMIIO3ULIUU JBYX
GbyHKIUi, 3HaTh IPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKIIMIA;

UCIOJIb30BaTh T€OMETPUUECKUN U (DU3UUECKUN CMBICI MPOU3BOJHOM JIJIsl PEILICHUS
3aj1ad.
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MHoskecTBa M JIOTHKA:

CcBOOOIHO ONEPUPOBATH MOHATUSMU: MHOKECTBO, OTIEpAIIUU HAJl MHOKECTBAMU;

HCIIOJB30BaTh TEOPETHUKO-MHOKECTBEHHBIM anmapar JUisi ONHUCAHUSA PEATbHBIX
IIPOLIECCOB U SBJICHUM, TPU PELICHUU 3a]1a4 U3 APYTUX yUYEOHBIX MIPEAMETOB;

CBOOOZIHO ONIEpUPOBATh MOHATUSIMU: ONPENEIICHHE, TEOpeMa, ypaBHEHUE-
CJIEICTBUE, CBOMCTBO MATEMaTUYECKOIO0 OOBEKTa, J0Ka3aTeNbCTBO, PaBHOCUJIbHBIC
YPaBHEHMS U HEPABEHCTBA.

K konity o0yuenus B 11 kiacce 00yJaronuiics MoIyduT CleayIOmue IpeIMeTHbIe
pe3yJbTaThl 110 OTIACJIBHBIM TeMaM paboueil mporpamMmsl yueOHOro Kypca «Ainredpa u
HayaJla MaTeMaTHYECKOr0 aHAIIN3a»:

Yucia 1 BIYUCICHHUA:

CBOOOJHO OMEpPUPOBATh MOHATHIMH: HAaTypaldbHOE M LEJI0€ YHCIO, MHOXKECTBA
HaTypaJbHBIX U LENBIX YNCEII, UCIIOJIb30BaTh MMPU3HAKU ACIUMOCTH Lenbix uyncesr, HO/I
n HOK HatypasibHbIX 4ncel 11 peuieHus 3a1ad, IPUMEHATh aaroput™ EBkinna;

CcBOOO/IHO ONEPUPOBATH MOHATUEM OCTAaTKa IO MOAYIIIO, 3alMChIBaTh HATYpaJIbHbIE
YHUCJIa B PA3JINYHBIX MO3ULIHOHHBIX CUCTEMAX CUMCIICHNS,

CBOOOJHO OINEpUPOBaTh MOHATHUSMHU: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUIEKCHBIX YHCEN, MpPEICTaBIATh KOMIUIEKCHBIE YHCIa B ainreOpanyeckod Hu
TPUTOHOMETPUUECKON (opMe, BBINONHATH apUPMETHUUECKHUE OlepalMd C HUMU H
n300paxaTh Ha KOOPAUHATHOMN TJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA!

CBOOOJHO OIEpUPOBATh TMOHATHSAMHU: HPpPALMOHAIbHbBIE, [OKa3aTeJIbHbIE H
Jorapu(pMUUECKUe HEpPaBEHCTBA, HAXOJUTh UX PEIICHUS C MOMOIIBI0 PaBHOCHUIIBHBIX
IIEPEX0/I0B;

OCYUIECTBJISATH OTOOP KOPHEN NP PELIEHUU TPUTOHOMETPUYECKOTO YPABHEHMUS;

CBOOOJTHO ONIEPUPOBATH OHITUEM TPUTOHOMETPUUECKOE HEPABEHCTBO, MPUMEHSTh
HeoOxoaumble (GOpMYyJbl JJI PEIICHHUS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
HEPABEHCTB;

CBOOOZIHO OINEpUpPOBaTh MOHATUSMHU: CUCTEMA U COBOKYIHOCTb YPaBHEHHM WU
HEPABEHCTB, PABHOCWIIBHBIE CHUCTEMBI W CHCTEMBI-CIEICTBUSA, HAXOAUTH PELICHUSA
CUCTEMBI M COBOKYITHOCTEW palMOHAIBHBIX, WPPALMOHAIBHBIX, IOKA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHHUM U HEPABEHCTB;

peliath paroHaibHble, UPpallMOHAIbHbIE, NTOKA3aTeIbHbIE, JOrapupMUIECKue U
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COACPKALIME MOLYIIN U ITapaMeTphI;

OPUMEHSTh rpaduuecKre METOAbI JIs PEIICHUs YpaBHEHUN U HEPABEHCTB, a TAKXKe
3a/1a4 C MapaMeTpaMH;

MOJIETTUPOBATh peasibHble CUTYallMH Ha SI3bIKE anreOpbl, COCTABISATh BBIPAKEHUS,
YPaBHEHMS, HEPABEHCTBA U X CUCTEMBI 110 YCIIOBHIO 33J1a4H, UCCIIEI0BATH IIOCTPOCHHBIE
MOJENIA C HCIOJIb30BAHUEM anmnapara aireOpbl, WHTEPIPETHPOBATH MOJYyUYECHHbBIN
pe3yJbTar.



26

DOyHKUUM U TpaduKu:

CTpOUTh TpaduKd KOMIO3ULIMK (YHKUMHA C TOMOIIBI0 3JIEMEHTAPHOTO
MCCJIETOBAHMSI U CBOMCTB KOMITIO3UIIUU ABYX (PYHKIIHIA;

CTPOUTh T€OMETPUYECKHE 00pa3bl ypaBHEHUH M HEPABEHCTB Ha KOOPAHHATHOU
IUIOCKOCTH;

CBOOO/IHO ONEPUPOBATH MOHATUSAMU: T'paUKU TPUTOHOMETPUUECKUX (PYHKIIHIA;

MPUMEHSTh (PYHKLIWU AJI1 MOJECTUPOBAHUS U UCCIIEIOBAHUS PEATHbHBIX MPOIIECCOB.

Hayana mareMaTH4ecKOro aHaju3a:

UCIOJIb30BaTh MPOU3BOJHYIO JJII MCCIENOBaHUS (DYHKIMM Ha MOHOTOHHOCTh U
DKCTPEMYMBI;

HaxXOAWTh HauOOJbIlIEE M HAaWMEHbIIEE 3HAYEHUS (PYHKIMM HENpephIBHOW Ha
OTpE3KE;

MCIIOJIb30BaTh IMPOM3BOJHYIO JUISI HAXOXKIEHUS HAWIY4YIIEro peleHus B
IIPUKIAAHBIX, B TOM YHUCJIE COLUAIbHO-DKOHOMUYECKUX, 3a7aydax, Il ONpPEICICHUS
CKOPOCTH U YCKOpPEHUS Mpoliecca, 3aJaHHOTO (POpMyYJION WK rpadukoMm;

CBOOOJHO ONEPHUPOBATH MOHATHUSIMH: MEPBOOOpa3Hasi, ONpeAeIEHHbIM MHTErpa,
HaXOJIUTh EPBOOOPA3HBIE JIIEMEHTAPHBIX (PYHKIUN U BEIUUCIATH HHTErpai 1o (hopmysie
Hrrorona-Jleiibnunna;

HaXOAMTH IJIOLAIN TUIOCKUX GUTYpP U 0OBEMBI TEN ¢ TOMOIIbIO UHTETpaa;

UMETh IMPEACTABICHHE O MAaTeMaTHYeCKOM MOJCIMPOBAHUU Ha IIPUMEPE
cocTaBiieHHs TUPPepeHIInaTbHBIX YPABHEHHI;

pemiaTh MNPUKIATHBIE 3a/adyd, B TOM YHCIE COLHUAIBbHO-DKOHOMHYECKOTO U
(bu3MYECKOTo XapakTepa, CpeICTBAMU MaTEMAaTHYECKOT0 aHaIN3a.

TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJunuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue

Neo (uudpossbie)

n/n | PA3ACTIOB H TEM Beero Konrtpoasnsbie | [IpakTnueckne 0GpazoBaTeIbHbIe
NporpamMmsbl padoThI padoThbI pecypesr
MHoxecTBO
JEACTBUTENBHBIX YHCET.

MHoOrouyeHsl.
1 Panmonansubie 24 1

ypaBHEHUS U
HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX YPABHEHUN

OyHKIUYN U TpapUKH.
2 CrenenHast GyHKIIHS C 12 1
EJIBIM [TOKa3aTesIeM

ApudmeTnueckuii KOpeHb
N-0l CTEIEHH!.

15 1
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Hppauunonainbusie
YPaBHEHHUS

[TokazaTenpHas GyHKIHS.
Tloka3zarenbpHbIe
ypaBHEHUS

10

Jlorapupmuueckas
byHKIHSA.
Jlorapupmuueckue
ypaBHEHUS

18

Tpuronomerpuueckue
BBIPAKCHUS M YPABHECHHUS

22

[TocnenoBarensHOCTH U
HPOrPEeCcCHH

10

HenpepbiBHble QyHKITUH.
ITpousBogHast

20

9

[ToBTOpeHME, 0000MIIECHNE,
CHCTeMaTH3alus 3HaHu!

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

136

10

11 KUIACC

Ne
n/n

HaunmenoBanue
pa3aesioB U TeM
NMPOrpaMMbl

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

JJIeKTPOHHbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchbl

UccnenoBanue GpyHkumii
C IIOMOIIBIO IPOU3BOIHOMN

22

IlepBooGpa3nas u
HHTETpal

12

I'pacduxu
TPUTOHOMETPHUYECKUX
GyHKIU.
Tpuronomerpuueckue
HEPABCHCTBA

14

HppaumnonansHsle,
IIOKa3aTeIbHbIE U
norapudmudeckue
HEPAaBEHCTBA

24

KoMmnexkcHbie unciia

10

HatypanbHble u 1ienble
qucia

10

CucreMbl pallMOHAJIBHBIX,
HppaLMOHATIbHBIX
MMOKa3aTeIbHBIX U
Jorapu(pMUIECKIX
YpaBHEHUI

12
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8 3aia4yu ¢ napameTpamu 16 1
9 [ToBTOpenue, 060061IeHNE, 16 2
cHCTeMaTH3alus 3HaHUi
OBIIEE KOJIMYECTBO 136 10 0
YACOB I10 I[TPOTPAMME

TEMATHUYECKOE IJIAHUPOBAHUE YUEBHOTO KYPCA
(II0 TOAIAM OBYYEHUSI)

10 kaacc (He menee 140 yacon)

Ha3zBanue pa3aena

OcHoBHOE€ coacpkaHme pasaejia

OcHoBHbBIE BHADBI 1eSITEJIbLHOCTH

(TeMbI) (Tembl) o0yvyarmuxcst
(KOJIN4eCTBO YaCOB)
MHOKeCTBO MHoX%ecTBO, onepaiuy Haj Hcnoab30BaTh TEOPETUKO-
JEHCTBUTEIbLHBIX YHCeJ. | MHOXXCCTBAMHU M UX CBOMCTBA. MHOKECTBEHHBIW anmapar JJist
MHoro4jeHsbl. Huarpammsl Ditnepa—BeHnHa. OIMCAHMS X0J1a pELICHUS
PannonanbHbIe [IpumeneHne TeopeTHKo- MaTeMaTHYCCKHUX 3aJ]a4, a TAKKE

YPaBHEHHUS U
HepaBeHCTBa. CHCTEMBI
JINHEHHBbIX YPABHEHHU
(28 u)

MHO>ECTBEHHOT'O anmapara J1js
peLIeHHs 3a/1a4.

PaunonaneHble uncna.
OOBIKHOBEHHBIC U JICCITUIHBIC
JpOOH, TIPOIIEHTHI, 0ECKOHEUHBIE
NEepUONYECKHE JPOOH.
[Tpumenenue apoGeil 1 MPOLIEHTOB
JUISL pEUIEHUs MPUKJIAIHbIX 3a]1a4.
JlericTBUTENIbHBIE YHCIIA.
PanmonansHbIe M HppallMOHAIIBHBIE
grcna. Apudmernyeckue
onepanuu ¢ IeUCTBUTEIIbHBIMU
yuciaaMu. Moaynb
JNIEUCTBUTEIILHOIO YHCIIa U €T0
coiicTBa. [Ipubnuxénnple
BBIYMCIICHHUS, TPaBUJIa OKPYTJICHUS,
MPUKHJIKA U OLIEHKA pe3yJbTaTa
BBIYUCIICHU.

OCHOBHBIE METO/IbI pEUICHUS
LETBIX U APOOHO-pAIlMOHATBHBIX
yYpaBHEHUH U HEPABEHCTB.
MHorouieHsl OT OJTHOU
IepeMeHHOoM. Jlenenue MHOro4JIeHa
Ha MHOTOWIEH C OCTaTKOM.
Teopema bezy. MHOrousensi ¢
LEeIBIMU KO3(PPHUITUEHTAMHU.
Teopema Buera.

Pemenue cucrem JIMHEHHBIX
ypaBHeHU. MaTpuia cucTeMsl

pEAJIbHBIX ITPOLIECCOB U SBJICHUM.
OnepupoBaThb NOHATHIMM:
palnroHaIbHOE YUCII0, OECKOHEUHAas
nepuoanydeckas Jpoob, MPOLIEHTHI;
UPPALMOHAIBHOE U ACUCTBUTEIBHOE
YHUCIJIO; MOAYJIb JEHCTBUTEIBHOTO
YKCIIa; UCIO0JIb30BATh YT ITOHATHS
IIPU NIPOBEJICHUU PACCYKICHUM U
JI0Ka3aTeIbCTB, NPUMEHSATH ApoOH U
MPOLIEHTHI JUIsl pEIICHUs
IIPUKJIAIHBIX 3a7]a4 U3 pa3IMYHbIX
OTpacie 3HaHUM U peaabHOU
JKU3HU.

Hcnonb3oBath npubdamxEHHbIE
BBIUHCJICHMS], IPAaBUIJIa OKPYIJICHUS,
NPUKUAKY U OLIEHKY pe3yJbTaTa
BBIYMCIICHUM.

IIpumeHSITH pa3aIM4HbIE METO/IbI
pelLIeHHs pallMOHAIBHBIX U IPOOHO-
paloHaIbHBIX YPAaBHEHMI; a TaKkKe
METO]I UHTEPBAJIOB JUIsl pEIICHHUS
HEPABEHCTB.

OnepupoBaTb NOHATHSIMHA
MHOTOWIEH OT OJJHOM MTEPEMEHHO,
€ro KOpHU; NPUMEHATDb JCICHUE
MHOTOYJIEHa Ha MHOTOYJIEH C
0CTaTKoOM, TeopeMy be3y u reopemy
Buera nns pewenus 3agad.
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JINHEMHBIX YPaBHCHUH.
Onpenenurens MaTPUII 2X2, €T0
F€OMETPUUYECKUI CMBICT U
CBOICTBA; BEIYUCIICHHE €T0
3HAYEHUsI; TPUMECHEHUE
OTPENICTUTEIS 1151 PEIICHUS
CHUCTEMBbI JINHEHHBIX YPABHEHUM.
Pemenne npukiagHeIx 3a1a4y ¢
IMOMOIILIO CUCTEMBI IMHEHHBIX
YpaBHEHUH

OnepupoBaTh NOHATUSIMM:
CUCTEMAa JIMHEHHBIX YPaBHEHUN,
MaTpuiia, ONpPeIeTUTEIb MAaTPUIIBI.
HMcnoab30BaTh CBOMCTBA
onpeaenauTens 2x2 sl BBIYUCICHUS
€ro 3HaYCHUS, IPUMEHSATH
ONpEACITUTENH JUIsl PEIICHUS
CHUCTEMBI JINHEVHBIX YPABHEHUM.
MopaenupoBaTh peajibHbIe
CUTYAIUU C TOMOIIBIO CUCTEMBI
JIMHEMHBIX YPaBHCHUH, HCCJIEI0BATH
MOCTPOEHHBIE MOJIETU C TTOMOIIBIO
MAaTpHUIL U ONPEICTUTEIICH,
HHTEPNPETH-POBATH MOJTYyUYCHHBIN
pe3yabTar

DOyHkuuM ¥ rpaguku.
Crenennas pyHkuus ¢
LeJIBIM IOKa3aTeJIeM
(12 9)

OyHKIHSI, CIOCOOBI 3aJaHUS
¢bynakun. Bzaumuo obpaTHbie
¢bynkuuu. Kommnosunus ¢yHKIHM.
I'paduk pyHkuunu. dnemMeHTapHbIC
npeoOpa3oBaHus TpaguKoB
GbyHKIHi.

O6uactsb onpeaeneHus u
MHO’KECTBO 3HAUCHUN (HYHKIUH.
Hynu dynkmun. [TpomexyTku
3HAKOIOCTOSHCTBA. YETHBIE U
HE4ETHBIC PYHKIINH.
[Tepuoanueckue GyHKIUU.
[IpoMexkyTKM MOHOTOHHOCTH
¢byHKIU. MakcUMyMBbI U
MUHUMYMBI ()YHKITUH.
HauOonbiiee n HaumeHblee
3HaYeHUe PYHKIMU Ha
IIPOMEXKYTKE.

JIunelHas, kBaApaTU4yHas U
ApoOHO-TMHENHHas PYHKIUH.
DneMeHTapHOe HCCIIeIOBAHUE U
MOCTPOEHHE IPapUKOB ITHX
GyHKIUI.

CreneHs ¢ LeIbIM [TOKa3aTEIEM.
bunom Herorona.

CrenenHast GyHKIIHS C
HATypPaJIbHBIM H IIETBIM
rnokasaresem. E€ cBoiicTBa U

rpaduk

OnepupoBaTh NOHATHIMU:
GbyHKIHS, CIOCOOBI 3a/1aHUS
(GyHKIMY; B3aUMHO OOpaTHbIE
GbyHKIIMHM, KOMITO3UIUS HYHKITHH,
rpaduk QyHkmum, 001acTh
ONpeeTIECHUs U MHOXKECTBO
3HAYCHUH QYHKIUH, HYTU QYHKIIIH,
MIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA;
TUHEHHAs, KBaIpaTHIHAas1, IpOoOHO-
TUHEHAs U cTeneHHast PyHKIUU.
BoinoaHATH 371€eMeHTapHbIE
npeoOpa3zoBaHus TpadUKOB
GyHKIMIA.

3HaTh ¥ yMeTh 10Ka3bIBaTh
YETHOCTh WJIM HEUETHOCTh (DYHKIUH,
NEePUOANYHOCTh (PYHKIINH,
HAXOAUTh ITPOMEKYTKU
MOHOTOHHOCTH (PYHKIIHH,
MaKCUMyMbl U MUHUMYMBbI (DYHKIIHH,
HauOoJIbIlIee U HANMEHbIIIee
3HauYeHHE (PYHKIIMU HA TIPOMEKYTKE.
®opmyIMpOBATH U
WLTIOCTPUPOBATH rpaduyec-Ku
CBOWCTBA JJMHEWHOM, KBAIPaTUYHOU,
JIpOOHO-JIMHEWHON U CTENEHHOMN
GbyHKINH.

Beipaxkats popmynamu
3aBUCUMOCTH MEX1Yy BETUYNHAMU.
3HaTh onpeaesieHle U CBOIiCTBA
CTEIEHU C LEIbIM MMOKA3aTeNeM;
noAXOoAAIIyI0 (popMy 3anucu
JIEMCTBUTEIb-HbIX YUCEN JITIs
peIIeHus MPaKTUUECKHX 3a/1a4 1
MPEACTABICHUS JAaHHBIX

ApudmMernyeckui
KOpeHb N-0# CTeNneHH.

ApudpmeTnueckuii KOpeHb
HaTypaJIbHOM CTENIEHU U €T0
CBOMCTBA.

®opmy/IMpPOBaTh, 3AIMCHIBATH B
CHMBOJIMYECKOM (popme U
HCIIOJIB30BaTh CBOMCTBA KOPHA N-O1
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HppaunuonajabHble IIpeoOpa3oBaHus YUCIOBBIX CTEIEHU JUIsl TpeoOpa3oBaHus
YpaBHEHUS BBIPAKCHUM, COINEPKALUX CTCIICHU | BBIPAKECHUM.
(18 u) W KOPHHU. HaxoauTth pemenust
HppauunoHanbHble ypaBHEHHUS. UPPALMOHAIBHBIX YPABHEHUN C
OcCHOBHBIE METOABI PEIIEHUS IIOMOUIBbIO0 PABHOCUJIBHBIX
UppaLMOHAIIbHBIX YpaBHEHUM. [IEPEXO0/I0B WIN OCYIIECTBIIASA
PaBHOCHIIBHBIE IEpEXOABI B IIPOBEPKY KOpPHEM.
pELIEHNN UPPAUOHATIBHBIX Ctpoutsb rpaduk QyHKIIUN KOpHA N-
YpaBHEHUM. Ol CTeTIeHU KaK OOpaTHOM JjIst
CoiicTBa u rpaduk KOpHS N-0if (GYyHKINU CTENIEHH C HATypaIbHBIM
CTEINEHH KaK (yHKIUN 00OpaTHOM IIOKa3aTesneM
CTENEHHU C HATYPAJIbHBIM
II0Ka3aTelneM
IToxa3aTenbHas Crenens ¢ palMoHaIbHBIM ®opMyJIMpPOBaTH OlpeeIeHHe
dyHkuus. IIOKAa3aTeJIeM U €€ CBOMCTBA. CTEIECHU C PallMOHAIbHBIM
IToxa3atenbHbIC [TokazarenbHast QyHKIHS, €& [IOKA3aTEeJIEM.
YPaBHeHHS CBOMCTBA U IpaduK. BeinonusaTe npeodpazoBaHus
(10 9) Hcnonp3oBanue rpaduka GyHKIMKA | YUCIOBBIX BBIPAKECHUH, COICPIKAIINX
JUIS PELLIEHUS] ypaBHEHUM. CTEIECHU C PallMOHAIbHBIM
[TokazarenabHble ypaBHEHUS. [IOKA3aTeJEeM.
OcCHOBHBIE METOABI PELLIECHUS Hcnons3oBats nudpossie
[I0Ka3aTeIbHbIX YPAaBHEHUN pecypcsl Ui TIOCTPOEHUS rpaduka
1oKa3aTeabHON PYHKIUHN U
U3y4yeHus €€ CBOUCTB.
Haxoaurh pemeHust
ITOKA3aTEJIbHBIX YPAaBHEHU
Jlorapudpmudeckas Jlorapudwm yncna. CBoiicTBa JlaBaTh onpeaejeHue jorapupma
¢pyHkuus. norapudma. JlecsiTuuHble U YKCIIa; IECATUYHOTO U HATYpaJIbHOTO
Jlorapudgmuyeckne HaTypajbHbIE JOrapU(PMBl. Jorapudma.
YPaBHEHUSA [IpeoOpazoBaHue BhIpAXKEHUH, Hcenonb3oBaTh CBOICTBA
(18 9) COJIep KALINX JIOTapU(PMBI. JorapupmMoB 11 IpeoOpa3oBaHUs
Jlorapudmuueckas pyHKIUSA, €€ Jorapu(pMUUECKUX BbIPAXKEHUH.
CBOMWCTBA U rpaduK. CrponTtsb rpaduk sorapupmMuuecKoi
Wcnonp3oBanue rpadpuka GyHKIUN | GYHKIIMHU KaK 0OpaTHOM K
JUI PELLIEHUS] ypaBHEHUM. IIOKAa3aTeIbHON U MCIOJIb30BaTh
Jlorapudmuueckre ypaBHEHUS. CBOICTBa TorapupmMuIecKon
OCHOBHBIE METOABI PELLIEHUS (byHKLINU 1715 peleHus 3a1ad.
Jorapu(PpMUUECKUX YpaBHEHHH. Haxoaurs pemenns
PaBHOCHIIBHBIE IEpEXOABI B JorapupMHUECKUX ypaBHEHHUH C
pelIeHnH JorapupMUIecKux MTOMOUIbIO0 PABHOCUJIBHBIX
YpaBHEHUN NIEPEXO0/I0B WIN OCYIIECTBIIASA
IIPOBEPKY KOPHEH
Tpuronomerpnueckne CuHyc, KOCUHYC, TAHTE€HC U JlaBaTh onpeneneHus CUHYyca,
BbIPaKeHUS U KOTaHT'€HC YHCIIOBOTO apr'yMEeHTa. | KOCHHYCA, TAHT'€HCA U KOTaHIreHca
YPaBHEHHS ApKcHHYC, apKKOCUHYC U YKCJIOBOTO apryMEHTA; a TaKkKe
(22 v) ApPKTAHT'€HC YMCIIOBOI0 apryMeHTa. | apKCUHYyCa, apKKOCUHYyCa U

Tpuronomerpuyeckas
OKPY)KHOCTB, OTIpe/IeTICHIE
TPUTOHOMETPUYECKHUX (DYHKITUI
YHCIIOBOTO apTyMEHTA.
OCHOBHBIE TPUTOHOMETPUUIECKHE
dhopmymsl. [IpeobpazoBanue

apKTaHI€HCa YUCIIa.
IIpuMeHATH OCHOBHBIE
TpPUTOHOMETpHUUYECKHe HOPMYJIBI TS
npeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHUH.
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TPUTOHOMETPUYECKHUX BBIPAKECHUI.

Perrenue TpUuroHoMeTpU4YECKUX
ypaBHEHUU

IIpumeHATH GOPMYITHI
TPUTOHOMETPHH ISl PEIICHUS
OCHOBHBIX THIIOB
TPUTOHOMETPUYCCKHUX ypaBHEHUIN

ITocaenoBaTe ILHOCTH U

HOCJ’IGI[OB&TCJ'IBHOCTI/I, CIIOCOOBI

OnepupoBaTh NOHATUIMMU:

Nporpeccuu 3aJlaHus 1I0CIIE10BaTENbHOCTEN. M0CJIEIOBATEIBHOCTb, CIIOCOOBI
(10 v) MeTtox MaTeMaTHIECKOMI 3aJIaHus MTOCIIEIOBATEILHOCTEH;
UHIAYKIMH. MOHOTOHHBIE U MOHOTOHHBIE U OI'PaHUYECHHbIE
OrpaHUYEHHbIE II0CJIEI0BATEILHOCTH; HCCI1e10BATh
nocienosareiabHocTu. Mcropus II0CJIEZI0BATEIbHOCTH Ha
aHaIn3a OECKOHEYHO MAJIbIX. MOHOTOHHOCTb U OTPAaHUYEHHOCTb.
Apudmerndeckas u [Tonyuats npencraBieHue 00
reoOMeTPHUECKas IPOrPECCHH. OCHOBHBIX UJEAX aHAIN3A
Beckoneuno yosiBaromas 0ECKOHEYHO MaJIbIX.
reoMeTpHUECKasi IPOrPeccHsl. JlaBaThb onpejesieHne
CymMma 6eckoHeuHO yObIBaroIei apu(pMETHYECKON U T€OMETPUIECKOI
reOMETPHUECKON IPOrpeccuu. [IPOTrpeccuu.
JIMHEHBIN U YKCTIOHEHMAIbHBIN Jloka3bIBaTh CBOKCTBA
poct. Yucio e. apu(pMETUYECKONH U reOMEeTPUIECKON
dopmyIa CI0KHBIX TPOLEHTOB. IIPOrPECCUH, HAXOIUTh CYMMY
Vcnonb30BaHue Nporpeccuu 1is YJICHOB IPOTPECCUH, A TAKXKE CYMMY
pellIeHus peabHbIX 3a7a4 YJIEHOB O€CKOHEYHO YObIBaroIIen
IIPUKIIQJHOTO XapakTepa reoOMEeTPHUYECKON IPOTrpecCuu.
Hcnoab3oBath nporpeccuu s
peleHus 3a/1a4 IPUKJIIaJIHOTO
Xapakrep.
IIpuMeHsaTH GOPMYITy CIOXKHBIX
IIPOLIEHTOB ISl pELIeHMs 3a/1a4 U3
peasbHON MPaKTUKU
HenpepbiBHBIE HenpepriBHble QYHKIINN U UX OnepupoBaTh NOHATHAMMU:

(pynxuun. Ilponssognas
(20 v)

cBorcTBa. Touka paspbiBa.
AcuMnTOTHI rpa@UKOB QYHKIIHH.
CBoiicTBa (DyHKIMI HETIPEPHIBHBIX
Ha oTpe3ke. MeTo1 UHTEpBaIoB
JUISl pEeLIEHUs] HEPAaBEHCTB.
[IpuMeHeHne cBOWCTB
HeNpepbIBHBIX (DYHKIMHA 17151
penieHus 3anay.

IlepBas 1 BTOpas NIpOU3BOAHBIC
¢yskun. OnpeneneHue,
reoMeTpHuecKuil 1 pu3ndeckuit
CMBICJI TIPOU3BOJHOMN. Y paBHEHUE
KacaTeJIbHOU K TpaguKy GyHKINU.
[Tpon3BoaHEIE IEMEHTAPHBIX
¢bynkuuit. [IpousBogHas cymwmbl,
ITPOU3BENICHNUS, YACTHOTO U
KOMIO3ULIUH (PYHKITHI

(byHKLMS HeTIpephIBHAS HA OTPE3Ke,
TOYKa pa3pbiBa QyHKLUNH, aCUMIITOTa
rpadpuka QyHKIUH.

IIpumeHsaTH CBOMCTBA
HENpepbIBHBIX QyHKIMHA 17151
penieHus 3a1ay.

OnepupoBaThb NOHATHAMM: TIEPBAs
Y BTOpasi IPOU3BOHbIE (QYHKIINH;
NOHUMATh (PU3UYECKUN U
T€OMETPUYECKHUI CMBICT
IIPOU3BOHOM; 3aIIUCHIBATh
YpaBHEHUE KacaTEIbHOM.
BbruncasTs Mponu3BOIHBIE CYMMBI,
MIPOU3BEICHNUS, YACTHOTO U CIIOKHOU
byHKIMN.

M3yuyaTh npon3BoHbIE
AJIEMEHTAPHBIX (QYHKIUH.
Hcnoab30BaTh reOMETPUYECKAN U
(bu3MYECKU CMBICI POU3BOIHOMN
JUISl peleHns 3a1a4
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IToBTOpEHUE,
00001IEeHNE,
cUcTeMaTH3alus 3HAHMI
(24)

OcHOBHBIE TIOHSTHS Kypca anreopbl
¥ HavaJl MaTEMaTUYECKOTO aHaIn3a
10 xiacca, 000011IeHHE U
CHCTeMaTHu3alus 3HaHUI

IIpuMeHATH OCHOBHBIE MIOHATHUS
Kypca anreOpsl U Haval
MaTEMaTHYECKOT0 aHAJIN3a JUIs
pelIeHus 3a/1a4 U3 PeaIbHON KU3HU
U IpYTUX IIKOJIbHBIX IPEIMETOB

11 kaacc (He menee 140 yacoB)

Ha3Banue pa3nena
(TembI)
(KOJIMYECTBO YACOB)

OcHoBHoOe coJep:kaHue pa3jeia
(TembI)

OcHOBHBbIE BH/IbI T1eATEIbHOCTH
o0yuyarmuxcsi

HccaenoBanue pyHkumi
¢ MOMOIIbIO
MPOU3BOJAHOM

(24 v)

IIpuMeHeHne Npon3BOJHON K
UCCIIeIOBaHMIO (PYHKIIHMM Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI.
Haxoxpaenue Hau6obIero u
HaMMEHBIIETO 3HAUYEHUs
HenpepbIBHON (QYHKIIUU HA
OTpE3KE.

[IpuMeneHne MPOU3BOTHON IJIst
HAax0’KJICHUs HAWJTy4LIEro
pelieHus B PUKIIAHbIX 3a/1a4ax,
JUISL OTIPEEIIEHUS] CKOPOCTH U
YCKOpPEHHMS IpoLecca, 3aJaHHOI0
bopmyoit wiu rpaduxom.
Kommozumus ¢pyHKImii.
I'eomeTpuueckue o6passl
YpaBHEHUH U HEPABEHCTB Ha
KOOPJAMHATHOW INIOCKOCTH

CtponTh rpaguiK KOMIO3UIIUN
(GYHKIHHA ¢ TOMOIIBIO
AJIEMEHTAPHOT'0 HCCIICIOBAHUS U
CBOICTB KOMITO3HIIUH.

Ctponth reomMeTpuueckie oopassl
YpaBHEHUI U HEPABEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.
Hcnonb3oBaTh NPOU3BOIHYIO IS
uccieoBanus QyHKIMH Ha
MOHOTOHHOCTb ¥ 9KCTPEMYMBI;
HAXOIUTh HauOoJIbIIEE U
HauMEHbIIIee 3HaYeHUS (PYHKIINH
HETPEPHIBHON HA OTpPE3Ke; CTPOUThH
rpaduky QyHKIHUNA HA OCHOBAaHUU
MPOBEIEHHOTO UCCIICIOBAHMUS.
Hcnonb3oBaTh NPOU3BOIHYIO IS
HAXOXKJCHUS HAMTYYIIETro pereHus
B IIPUKJIAJIHBIX, B TOM YHCIE
COLMABHO-9KOHOMHUYECKHUX,
3ajjauax, AJs ONpeeseHusl CKOPOCTH
¥ YCKOpPEHHMSI ITpoIiecca, 3alaHHOTO
bopmyoit umm rpadukom.
IMoayyaTs npeacTaBJieHne o
NPUMEHEHUH POU3BOTHOMN B
Pa3JIMYHBIX OTPACISAX 3HAHUU

IlepBooOpa3nas n
HHTerpaji
(12 v)

IlepBooOpa3Hasi, OCHOBHOE
CBOMCTBO NIEPBOOOPA3HBIX.
ITepBooOpazHbIe H1eMEHTAPHBIX
¢byskuii. [IpaBusa HaxoXIEHUS
NepBOOOPA3HBIX.

NHuterpai. I'eoMeTpu4eCcKnid CMBICI
uHTerpana. Berancienue
oTpeAeNIEHHOr0 HHTErpaa Mo
¢dopmyne Herorona—JleiiOHuna.
[Ipumenenne nHTErpaia s
HaXO0XACHUS MJIOIAAEH MIIOCKUX
¢buryp u 00bEMOB reOMEeTPUYECKUX
TeN.

[Ipumeps! pemennit
muddepeHIranbHbIX YpaBHEHUH.
MaremaTnyeckoe MOAECIMPOBAHUE

OnepupoBaTb NOHATHAMM:
nepBooOpa3Hast ¥ ONpeeICHHBIN
uHrerpain. Haxogurs
nepBOOOPa3HbIE AIEMEHTAPHBIX
GYHKIUH 1 BBIYUCISATH UHTETPAI IO
dbopmyne Hetotona — JleitOnura.
HaxoauTth miomaay miockux Guryp
1 00BEMBI TEJI C ITIOMOILBIO
OTpeIeNIEHHOTO HHTErpaa.
3HAKOMUTBCS C MATEMAaTHICCKUM
MOJICTTMPOBAHUEM HA MIPUMEPE
muddepeHIaTbHBIX ypaBHEHUH.
[TomyuaTs mpeacTaBICHUE O
3HAYCHUH BBEJACHUS ITOHATHS
WHTETpasia B Pa3BUTUU MAaTEeMaTHUKH
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PEaTbHBIX MPOIIECCOB C TOMOIIBIO
Qg QepeHIranbHbIX YpaBHEHUH

I'padpuxu Tpuronomerpuueckue GyHKIUH, HUcnonb3oBars Hu(ppoBbIE
TPUTOHOMETPHYECKHX WX CBOWCTBA U TpaduKu. pecypcsl Ui TOCTPOCHHUS TpauKoB
byHkumi. OT160p KOpHEH TPUTOHOMETPUYECKUX (PYHKIIUU U
Tpuronomerpuveckue TPUTOHOMETPUYECKUX YPAaBHEHUN C | U3YUCHUS UX CBOMCTB.
HepaBeHCTBa IIOMOILBIEO TPUTOHOMETPUUYECKON Pemath TpuronomeTpuyecKkue
(16 9) OKPY’KHOCTH. YPaBHEHHSI U OCYILIECTBISATH OTOOP
Pemenue TpuroHoMeTpuuecKux KOpHE ¢ TOMOIIbIO
HEPaBEHCTB TPUTOHOMETPUYECKON OKPYKHOCTH.
IIpumensTs Gopmybt
TPUTOHOMETPUH JJIS PEIICHUS
OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB.
HUcnonb3oBars Hu(ppoBbIE
pecypcsbl [Uisl IOCTPOEHUS U
uccienoBanus rpa@uKoB QYHKIMIA
HppaunuonaibHble, OCHOBHBIE METO/IbI pEIICHUS IIpumeHsATH CBOMCTBA
nokasareJibHble H MOKa3aTEeIbHBIX U MOKa3aTeIbHON U JIoTapupMUIECKON
Jorapupmuyeckue Jorapu(MUUECKUX HEPABEHCTB. (GYHKIUH K peLICHUIO
HepaBeHCTBa OCHOBHBIE METO/IbI pELICHUS MOKAa3aTeNbHBIX U JOrapu(PMUUECKUX
(24 9) HWPPALMOHAIIBHBIX HEPABEHCTB. HEPABEHCTB.
I'pacdmyeckue MeToabl pereHus O0ocHOBATH PaBHOCUIILHOCTD
HUPPAIMOHATIbHBIX, IOKA3aTEbHBIX | IEPEXOIOB.

1 orapu(pMUYECKUX YpaBHEHU U
HEPaBEHCTB

PemaTtp uppanyoHaabHble U
KOMOMHHPOBaHHbIE HEPABEHCTBA, C
MOMOILBIO PABHOCUIIBHBIX
HEPEXO/10B.

Hcnoab3oBath rpadpuueckue
METO/Ibl U CBOMCTBA BXOJSIIUX B
YPaBHEHHE WJIM HEPABEHCTBO
GYHKIMH 1715 penieHys 3a1a4u

KoMniekcHbIe yncia
(10 u)

KomiiekcHele yncna.
Anrebpanyeckas u
TpUTrOHOMETpHUECcKast (POPMBI
3aMnyucy KOMIUIEKCHOTIO YHCIa.
Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YHCIIAMHU.
N300pakeHre KOMIUIEKCHBIX YnCell
Ha KOOPJMHATHOM IIJIOCKOCTH.
®opmyna Myaspa. Kopau n-oi
CTETEeHU U3 KOMILJIEKCHOTO YHUCIIA.
IIpMeHEeHNE KOMIUIEKCHBIX YNCEI
JUIs pelieHus: GU3NYecKux U
reOMETPUUECKUX 3a7a4

OnepupoBaTb NOHATHAMM:
KOMILIEKCHOE YHCIIO U MHOKECTBO
KOMIUIEKCHBIX YHCEI.
IIpencraBasiTb KOMIUIEKCHBIE YUCIIA
B aJIre0Opanveckoi u
TPUTOHOMETPHUUYECKOH (opMe.
BbInoaHAThL apupmeTnyeckue
orepanuy ¢ HUMHU.

M300paxkaTh KOMIUIEKCHBIE YUCIIA
Ha KOOPJIMHATHOM IIJIOCKOCTH.
IIpumensTe Gopmyny Myaspa u
MOJIy4aTh MPECTaBICHNE O KOPHSIX
N-01 CTENEHU U3 KOMIUIEKCHOTO
yyciaa. 3HAKOMHMTBCS C IPUMEpamMu
IIPUMEHEHHS KOMIUIEKCHBIX YHCEI
JUTSI pEIICHUS TEOMETPUUYECKUX U
¢bu3nUecKux 3a1au

HarypajibHble 1 1eJibie
yuciaa
(10 v)

HarypanbHble u niensie gucna.
IIpuMeHeHHEe TPU3HAKOB
neauMocTa nenbix yncen, HOJ u

OnepupoBaTh NOHATUSIMM:
HaTypajibHOE U 1I€JI0€ YHCIIO,
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HOK, ocTatkoB 1o Moaysto,
anroput™ma EBKiMaa i pereHus
3a/1a4 B LEJIBIX YUCIaX

MHOECTBO HATYPAIbHBIX U IETBIX
YHCel.

Hcnonb30BaTh NPU3HAKU
JICIIMMOCTH IEJIBIX YUCEIT, OCTaTKH
o moayio; HOJl 1 HOK
HATypaJbHBIX YHCET; AITOPUTM
EBxnmma mis pemreHus 3aaad.
3anucpIBaTh HaTypajbHbIC YKCTIA B
Pa3IMYHBIX MTO3UIIMOHHBIX CHCTEMaxX
CUHCJICHHS

Cucremsl
PanMOHAJIBLHBIX,
HPPALHOHATBbHBIX
NMOKa3aTeJbHbIX H
JorapupmMmuyecKknx
yYPaBHEHUI

(12 v)

Cucrema 1 COBOKYITHOCTh
YpaBHEHUH.

PaBHOCHIIBHBIE CHCTEMBI U
CUCTEMBI-CIICICTBHUS.

OcCHOBHBIE METOABI PEIIEHUS
CUCTEM U COBOKYITHOCTEH
palOHAaIbHBIX, UPPALMOHAIIBHBIX,
IIOKA3aTENIbHBIX U
norapu(pMUUECKUX YpaBHECHHH.
[IpuMeHeHne ypaBHEHUM, CUCTEM U
HEPABEHCTB K PELICHUIO
MaTeMaTH4YeCKHUX 3a/1a4 U 3a]1a4 U3
pa3nuyHbIX 001acTell HayKu u
peanbHON JKU3HU, MHTEPIIPETALUs
IIOJIyYE€HHBIX PE3yJIbTaTOB

OnepupoBaTh NOHATHAMMU:
CHUCTEMA U COBOKYITHOCTh YPaBHEHHM
Y HEPaBEHCTB; PEUICHUE CUCTEMBI
WUJIM COBOKYITHOCTHU; PAaBHOCUJIbHBIC
CHUCTEMBI 1 CUCTEMBI-CIIEACTBUSI.
HaxoauTp peuieHus CucTem u
COBOKYITHOCTEM LIeJIbIX
palMOHAIBHBIX, UPPALUOHAIBHBIX,
MOKAa3aTeNbHBIX U JOrapu(PMHUUECKUX
YpaBHEHUH U HEPABEHCTB.
IIpuMeHATH CuCTEMBbI YPaBHEHUH K
PELICHUIO TEKCTOBBIX 3a7a4 U3
pas3IMYHBIX 00J1acTel 3HAHUH U
peanbHOU KU3HU;
HHTEPIPETHPOBATH NOJIyYCHHbIE
peuieHusl.

Hcnoab3oBaTh Hu(ppoBbIE

pecypchl

3agaum ¢ napamerpamMu
(16 u)

PanmonaneHble, HppalMOHAIIBHEIE,
MOKa3aTeIbHbIE, IOTapU(PMUUECKHE
U TPUTOHOMETPUYECKUE
YpaBHEHUs1, HEPABEHCTBA U
CUCTEMBI C ITapaMETPaAMHU.
[TocTpoeHue u uccnenoBaHue
MaTeMaTUYeCKUX MOJENIEH
peaNbHBIX CUTYALIMH C IOMOIIBIO
YPaBHEHUH, CUCTEM YPAaBHEHUU U
HEPABEHCTB C ITapaMeTpamMu

Bui0upats criocol perieHus
palMOHAIBHBIX, UPPALMOHAIBHBIX,
MoKa3aTebHbIX, JIOrapu(HMUIECKUX
Y TPUTOHOMETPHUYECKUX YPaBHEHUHN
Y HEPABEHCTB, COACPKALIUX MOLYJIN
Y ITapaMeTpBl.

IIpumensiTh rpadpuyeckue u
AHAIIMTUYECKUE METOIBI JJIs
pelIeHUs ypaBHEHUI U HEPABEHCTB C
IapaMeTpaMHu, a TaKXKe
uccieoBaHue QyHKIMNA METo1aMu
MaTE€MaTHYeCKOro aHan3a.
CTpoutsb 1 HUcciIe10BATH
MaTEeMaTU4YeCKUE MOJIEIH PEaJIbHbIX
CUTYyalUH C IOMOLIBIO YPABHEHUH,
HEPaBEHCTB U CHCTEM C
napaMeTpamu

IMoBTOpEHME,
00001IEHME,
cCHCTeMaTH3alus 3HAHUH

(16 4)

OCHOBHbBIE TIOHSATHS U METO/IbI
Kypca, 000011eHue 1
cUCTEeMaTH3aInsI 3HaHUH

MogaeanpoBaTh peanbHbIe
CUTYallUU Ha A3bIKE aJreOpsl,
COCTABJISAITDH BBIPAKCHMU,
YPaBHEHHs, HEPABEHCTBA U UX
CHCTEMBI 10 YCIIOBHIO 33]1a4H,
HCCJIEA0BATH [TIOCTPOCHHBIE MOJIENIN
C MCII0JIb30BaHUEM ammapara
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anreOpbl, HHTEPNPETHPOBATH
IIOJIyYEHHBIN pe3ysbTarT.
IIpumensaTe QyHKUINUU 15
MOJIETIMPOBAHUS U UCCIIEI0BAHUS
pealIbHBIX MPOLIECCOB.

Pemath npukiaaHbie 3a7a4, B TOM
YHClie COUATbHO-IPKOHOMUYECKOTO
1 QU3HYECKOTO XapaKTepa,
CpelCcTBaMu aJreOpsl U
MaTEMaTHUYECKOI 0 aHaJIn3a
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PABOYAS IPOTPAMMA YYEBHOI'O KYPCA «'EOMETPHSI»
(ID 2225296)

IHHOACHUTEJBHASA 3AIINCKA

['eomeTpus siBAsIETCS OAHUM W3 0a30BBIX KypCOB HAa YPOBHE CPEIHETO OOIIETo
o0pa3oBaHusl, TaK Kak 00eCIeYrBaET BOZMOKHOCTh U3yUEHHUSI IUCIUIUTUH €CTECTBEHHO-
HAy4YHOU HAMPaBIEHHOCTH U PEIMETOB TYMaHUTAapHOTO KA. [TocKobKy Jornyeckoe
MBIIIIJIEHUE, (QopMuUpyeMoe Mpu H3yYEHUH OOYYAIONIMMUCS TOHATUWHBIX OCHOB
Ir€OMETPUHU, MpPU JI0KA3aTEIbCTBE TEOPEM M IOCTPOECHUU LENOYKH JIOTUYECKUX
YTBEPKJICHUI MIPU PEIIEHUU T€OMETPUUECKUX 3aa4, YMEHHUE BbIIBUTaTh U ONPOBEPraTh
TMIIOTE3bl HEMOCPEACTBEHHO UCIIOIB3YIOTCS IIPU PEILIEHUH 33]1a4 €CTECTBEHHO-HAYYHOIO
LIUKJIA, B YACTHOCTU (PU3UYECKUX 3a/1a4.

Llens ocBoeHust mporpamMmbl ydeOHOro kypca «l'eoMmerpusi» Ha yriayOaéHHOM
YPOBHE — Pa3BUTHE HMHAMBUAYAJIbHBIX CIOCOOHOCTEH OOydYaromMXcA MPU WU3YYEHUU
Ir€OMETPHUH, KaK COCTABJIAIONIECH TpeaMEeTHON o0nacTu «MareMaTtuka U MH(PpOpMaTUKa»
yepe3 olecrieueHue BO3MOXHOCTH MPUOOPETEHUS U UCIOJIb30BaHUS Ooyiee TITyOOKUX
reOMETPUUYECKUX 3HAHUN U JEHCTBUM, CHEIU(PUUHBIX T€OMETPUN, U HEOOXOAUMBIX IS
YCHEMIHOTO MPO(ECCHOHAIBHOIO O00pa30BaHMs, CBSI3aHHOIO C MCIOJIb30BAaHUEM
MaTE€MAaTHUKHU.

[IpuoputeTHbIMM  3aayaMd  Kypca TE€OMETpUHM Ha YIIIyOJEHHOM ypOBHE,
pacIIMPSIIOUIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOr0 YPOBHS, SIBISIOTCS:

paciiipeHre MPeACTaBICHUs] O T€OMETPUM KaK YacTH MHUPOBOM KyJIbTYpPBl U
(bopMHpOBaHKUE OCO3HAHUS B3aUMOCBSI3M T€OMETPUH C OKPYKAIOITUM MUPOM;

(opMHpOBaHKE MPEACTABICHUS O TPOCTPAHCTBEHHBIX (PUTYpaxX KaK O BaXKHEHIINX
MaTEeMaTHYECKUX MOJEISAX, MO3BOJIAIOIIMX ONHMCHIBATh M HM3y4aTb pPa3HbIC SIBICHUSA
OKPYXKAIOIIEro MHpa, 3HAHWE IMOHATUMHOIO anmapara mno paszgeiny «CrepeoMeTpus»
y4eOHOT0 Kypca reOMETPUH;

(opMHpOBaHHE YMEHHUS BJIaJE€Th OCHOBHBIMU TMOHATHUSAMH O MPOCTPAHCTBEHHBIX
¢urypax u UX OCHOBHBIMHU CBOWMCTBaMH, 3HAaHHE TeopeM, (OpMYJI U yMEHHUE HUX
NPUMEHSATh, YMEHHUS JIOKa3bIBaTh TEOPEMbl M HAaXOJUTh HECTaHAAPTHBIE CIIOCOOBI
penieHus 3a1ay;

(opMHpOBaHKE YMEHUS PACIIO3HABATh HA YEPTEkKAX, MOJEIAX U B PEAIbBHOM MHPE
MHOT'OTPAHHUKH U TeJla BpallleHUsl, KOHCTPYUPOBATh T€OMETPUUECKUE MOJIEIIN;

(opMupoBaHHe TMOHUMAaHHUS BO3MOXKHOCTH aKCHOMATUYECKOTO MOCTPOCHUS
MaTEeMaTHYECKUX TeOopHuil, (OpMHUpPOBaHHE TMOHMMAHUS POJIM AKCUOMATUKU TMPH
MIPOBEICHUHN PACCYKICHUN;

dbopMHpOBaHHME YMEHHS BIAJETh METOJAaMH JOKa3aTeJbCTB U aJITOPUTMOB
pelIeHusl, YMEHUsI UX MPUMEHATh, MPOBOAUTH JOKA3aTelIbHbIE PACCYKIECHHUSI B XOJI€
pElIEHUs] CTEPEOMETPUYECKMX 3aJad M 3aJad C MPAKTUYECKUM COJIEpP’KaHUEM,
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(dbopMHUpoOBaHHE TPECTABIECHUS O HEOOXOJMMOCTH JOKA3aTelIbCTB MpU OOOCHOBAaHUU
MaTE€MaTUYECKUX YTBEPXKICHHA M POJM aKCHOMAaTUKH B IPOBEJCHHUM JI€TyKTUBHBIX
pacCyXJIeHUN;

Pa3BUTHE U COBEPUIEHCTBOBAHNE MHTEIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
oOydJaronuxcsi,  MO3HABATEJIbHOW  AKTUBHOCTH,  HCCJEIOBATEILCKUX  YMEHUMH,
KPUTUYHOCTU MBIIIICHUSI, UHTEPECA K U3YUEHUIO TE€OMETPUU;

(dopmupoBanre PyHKIHOHAIBHON TPaMOTHOCTH, PEJIE€BAaHTHON T€OMETPHUH: YMEHUS
pacno3HaBaTh NPOSBICHHUS] TEOMETPUUECKUX MOHATUN, 0OBEKTOB U 3aKOHOMEPHOCTEN B
peaNbHBIX J>KU3HEHHBIX CHUTYyallUsX W TPU HU3YyYEHUU APYTUX Yy4eOHBIX MPEAMETOB,
MPOSIBJIICHUS 3aBUCUMOCTE M 3aKOHOMEPHOCTEH, MOJIETUPOBAHUS PEAIbHBIX CUTYAIIHH,
MCCJIeIOBAHUS IOCTPOCHHBIX MOJIENIEeH, UHTEPIPETALIMH MOTYyYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMU COJIepKaTEIbHBIMU JUHUAMH yueOHoro kypca «I'eomerpusi» B 10-11
KJ1accax BIstoTCeA: «lIpsMble 1 IIOCKOCTH B TPOCTPAHCTBEY, «MHOTOrpaHHUKNY, « Terna
BpauleHusn», «BEKTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBEY, «/IBHKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo DPI'OC COO TpeboBaHME «YMETh OIEPUPOBATH
MOHATUSIMUY», PEJIICBAHTHBIMU T'€OMETPUM Ha yriyOJ€HHOM ypoBHEe oOyueHus B 10-11
KJIaccax, OTHOCHUTCA KO BCEM COJEpKaTelbHbIM JIMHUAM Y4e€OHOTrO Kypca, a
(GbopMHpOBaHNE JOTHUYECKUX YMEHHMN paclpeesseTcs He TOJIbKO MO COAEpKATEIbHbIM
JUHUSAM, HO W 1o roaaM oOydenus. Coaep:kaHue oOpa3oBaHMs, COOTBETCTBYIOLIEE
IOpeIMETHbIM  pe3yibTaraM  ocBoeHMst  @DenepanbHON  paboueld  MpPOrpaMMbl,
pacupenenéHHbIM M0 rojaM OoOy4eHHs, CTPYKTYpPUPOBAHO TaKUM 00Opa3oM, 4TOOBI KO
BCEM OCHOBHBIM, MPUHIIMIHUAIBHBIM  BOIpocaM  oOywaromuecss  oOpalaiuch
HEOJHOKPATHO. DTO MO3BOJISIET OPraHU30BATh OBJIA/ICHHE TEOMETPUUECKUMHU OHATHUAMU
U HaBbIKAMHM IOCJEAOBATEIBHO M MOCTYNATEIbHO, C COOJIIOJIGHHEM MpUHIUIA
MIPEEMCTBEHHOCTH, a HOBBIE 3HAaHUS BKJIIOYAThb B OOLIYI0O CHCTEMY TI'€OMETPUUYECKUX
MPEACTABICHUM OOydYalommxcsd, pacmmpsiss W yrayonsas e€, oOpa3ys MpOdYHbIE
MHO>KECTBEHHBIE CBSI3H.

[lepexon Kk M3y4eHHIO T€OMETPUH HA YTIYyOIEHHOM YPOBHE ITO3BOJISIET:

co3/aTh ychnoBus A nuddepeHuuaniy 00yueHust, HIOCTPOCHUS WHINBUAYAIbHbBIX
00pa3oBaTeNbHbIX MPOrpaMM, OOECHEYHUTh YIIIYOJIEHHOE HM3YyYEHHE T€OMETPUM Kak
COCTaBJIsAIONIEH yueOHoro npenaMera «MartemaTukay;

HOJATOTOBUTH OOYYarOUMXCAd K MPOJODKEHUIO M3YyUEHUS MATEMaTUKU C y4ETOM
BBIOOpa Oynymiedt mpodeccun, obecriedyrnBas MPEEMCTBEHHOCTh MEXKAY OOIUM U
podheCCHOHAIBHBIM 00pa30BaHUEM.

Ha usyuenne yueOHOro Kypca «l'eomeTpus» Ha yriryOJIEHHOM YPOBHE OTBOJUTCS
204 gaca: B 10 xnacce — 102 ygaca (3 gaca B Hegento), B 11 knacce — 102 gaca (3 yaca B
HEJIEITIO).



38

COJEPKXAHUE OBYYEHUA
10 KJTACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoOBHBIC TIOHSITUS CTepeoMeTpuu. Touka, mpsiMasi, MIOCKOCThb, MPOCTPAHCTBO.
[TonsiTe 06 aKCMOMATHYECKOM MOCTPOEHUU CTEPEOMETPUM: AKCHOMBI CTEPEOMETPUU U
CIEACTBUS U3 HUX.

B3anmHOe pacnonokeHue NOpsMBIX B IIPOCTPAHCTBE:  IE€pECEKaroluecs,
MapAJUICIIbHBIE U CKPEIIMBAOIIMECS TpsAMbIe. [[pU3HAKM CKPEIIMBAIOIIUXCA MPSMBIX.
[TapaiennbHOCTh TPSAMBIX M IUIOCKOCTEW B MPOCTPAHCTBE: MApaJUICIIbHBIE NPSIMBIC B
IPOCTPAHCTBE, NAPALIEIbHOCTh TPEX MPSIMBIX, MAPAILIETBHOCTh MPSMON U MJIOCKOCTH.
[lapannensHoe M UEHTpaAJIbHOE MPOEKTUpOBaHME, H300paxeHue ¢uryp. OCHOBHbIE
CBOMCTBa TNapajieIbHOro MNpoekTupoBaHusa. M3o0paxkenue ¢uryp B mnapauielbHOU
MPOEKIMH. YTIbl C COHAMPABICHHBIMU CTOPOHAMH, YrOJ MEXIYy MNPSMbIMU B
npocTpancTBe. llapamnenbHOCTh IUIOCKOCTEW: IMapajuleNIbHbIE IUIOCKOCTH, CBOWCTBA
napajuielbHbIX MIockocTel. [IpocTeiime mpocTpaHCTBEHHbIE (GUTYPHI HA TJIOCKOCTH:
TETpad AP, MApAIUICIICTIUIIE T, [IOCTPOCHUE CEUYCHUM.

[lepneHIUKYASIPHOCTh MOPSIMOM M IUIOCKOCTH: NEPHEHIUKYISPHBIC MPSIMBIE B
MPOCTPAHCTBE, MPSIMbIC MapajuIeNbHbIE U NEPHNECHAUKYISPHBIE K IUIOCKOCTH, MPHU3HAK
MEPIEHAUKYISIPHOCTU MPSIMOM U IUIOCKOCTH, TEOPEMA O MNPSIMOU MEPIEHIUKYISIPHOU
m1ockoctd. OpToroHanbHOE NPOEKTUpOBaHUE. [lepreHIUKyNIsp W  HAKIOHHBIE:
pacCTOsTHUE OT TOYKH JI0 TIJIOCKOCTH, PACCTOSTHUE OT MPSAMOM JO0 IUIOCKOCTH, MPOEKIUA
burypsi Ha TJTIOCKOCT. [TepnieHIUKYASPHOCTD TJIOCKOCTEM: IIPU3HAK
MEPIEHAUKYIJISIPHOCTHU JIBYX INIOCKOCTEN. Teopema o TpEX NePHEHIUKYISIpax.

YTrael B IPOCTPAHCTBE: YOl MEXKAY IMPSMOM U IUIOCKOCTBIO, ABYI'PAHHBIA YIOJI,
JUHEWHBIA yTroj IBYTrpaHHOro yria. TpéXrpaHHbli U1 MHOrorpaHHbie yribl. CBOKCTBa
IJIOCKUX YTJIOB MHOrorpaHHoro yria. CBOWCTBa IUIOCKMX W JBYTPAHHBIX YIJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB M CUHYCOB ISl TPEXTPAHHOTO YTJIA.

MHoOrorpaHHuKH

Bubl MHOrorpaHHuKOB, pa3BEpTka MHOTOrpanHuka. [Ipusma: n-yrospHas npusma,
mpsiMasis W HaKJIOHHas TPU3MbI, OOKOBas U TIOJHAs TOBEPXHOCTh MPHU3MBI.
[Tapannenenurnen, npsiMOYTroJIbHBIN MapajuiesIeNuUIIe] U ero cBoiicTBa. KpaTuaiimme mytu
Ha TOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. IIpocTpancTBeHHas Teopema
[Mudaropa. [Mupamuna: n-yroipHas nmupamuja, MPaBHIIbHAS W yCEUEHHAS MUPAMUJIbIL.
CpoiictBa p&Obep W OOKOBBIX TpaHEW MpaBWIbHOW mHpamuibl. [IpaBuUnbHBIC
MHOTOTPaHHMKH: TMpaBWIbHAsg TMpU3Ma W TpaBUJIbHAS TNHMpaMuia, MOpaBUIIbHAs
TpeyrojibHasl MUpaMua U IpaBUIbLHBINA TeTpadap, KyO. IIpeacTaBienue o mpaBUIbHBIX
MHOTOTPAaHHHUKAX: OKTA3JIP, NJOJAEKadAp U UKOCAIP.

Brruucnenue »ineMeHTOB MHOTOTPAaHHUKOB: pEOpa, nuaroHanu, yriel. Ilnomans
OOKOBOI TTOBEPXHOCTH U MOJTHOU MOBEPXHOCTH MPSIMOM MIPHU3MBI, TUIONIAAh OCHOBAHUH,
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TeopeMa 0 OOKOBOM MOBEPXHOCTHU MpsiMoN npu3Msbl. [lnomans 00KOBOM MOBEPXHOCTH U
MTOBEPXHOCTU NPABUIIBHOW MUPAMUIbL, TEOPEMA O TUIOLIAJN YCEYEHHOU MUPAMU/IBI.

CummeTpuss B NPOCTPAHCTBE.  DJIEMEHTBl ~ CUMMETPUM  MPABHIIBHBIX
MHOTOIrpaHHUKOB. CUMMETpUsi B  MPaBWJIBHOM  MHOIOTPAaHHUKE: CHUMMETPHS
napaJiesIeNuIela, CUMMETPUS NPABWIBHBIX INPHU3M, CHMMETPHsS IPABHIBHON
UPAMUJIBIL.

BekTOopbl M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHSA: BEKTOP B IPOCTPAHCTBE, HYJEBOM BEKTOP, JJIMHA HEHYJIEBOTO BEKTOPA,
BEKTOPBl KOJUIMHEApHBIE, COHAIIPABICHHBIE W IPOTHUBOIIOJIIOKHO HAIIPABICHHBIC
BEKTOpbl. PaBeHCTBO BEKTOpPOB. JIEWCTBHSA C BEKTOpPaMH: CJIOKEHHE U BBIYMTAHUE
BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOKEHHE BEKTOpa Ha uucio. CpoiicTBa
CJI0eHUs BEeKTOpoB. CBOKCTBA YMHOKEHUS BEKTOpa Ha yucio. [loHaTre komIianapHbie
BekTOpbl. IIpu3Hak koMmiuiaHapHocTH TpEX BekTopoB. [lpaBuno mnapanenenunena.
Teopema 0 pa3nokeHUN BEKTOpa 10 TPEM HEKOMILIaHApHBIM BekTopaMm. [IpsMoyronbHas
cucrteMa KoopAauHart B mpoctpaHcTBe. Koopaunatel BekTtopa. CBsA3b  MEXIYy
KOOPJIMHATAMH BEKTOPA U KOOPAMHATAMM TOYEK. YTOJ MeXay BekTopaMu. CkansipHOe
MIPOU3BEICHUE BEKTOPOB.

11 KITACC

Tesa Bpamenus

[TousATHS: TUIHMHAPHUYIECKAS TOBEPXHOCTh, KOHMUYECKAas IOBEPXHOCTh, chepraecKas
MOBEPXHOCTh, OOpasylomue TMoBepxHocTe. Tenma BpameHus: UUIUHApP, KOHYC,
yceu€HHbIM KOHYC, cdepa, map. BzaumHoe pacmnosiokenue cdepbl W IMIOCKOCTH,
KacaTebHasl TNIOCKOCTH K cpepe. M300paxenne Ten BpaieHus Ha TiockocTh. Pa3sépTka
muIuHApa 1 Konyca. CumMeTpust chepsl U mapa.

O6BEM. OcHOBHBIE CBOMCTBA 00BbEMOB Tell. TeopeMa 006 00bEME MPSIMOYTOJIBHOTO
napauienenunena U cieactsus u3 He€. OOBEM NpsIMOM W HAKIOHHOW MPHU3MBI,
UJIUHAPA, TUPaMUIbl U KoHyca. O0BEM 11apa v MapoBOro CErMEeHTa.

KomMOwnHarnuu Ten BpaiieHuss 1 MHOTOTpaHHUKOB. [Ipu3Ma, BrcaHHas B MWIAHID,
omucaHHas okouio mHApa. [lepeceuenue cdepsl u mapa ¢ maockocTeio. Kacanue mapa
U cdepbl WIOCKOCThI0. [oHsATHE MHOTOrpaHHUKA, OMMCAHHOTO OKOJIO C(epbl, chepsl,
BIIMCAHHOW B MHOTOTPAHHUK WJIM TEJIO BPAILICHHUS.

[Tnomans MoBepXHOCTH ITMIMH]IPA, KOHYCA, TIomaas cdepsl u e€ yacteil. [logobue
B npoctpaHcTBe. OTHOIIEHHE 00BEMOB, TIONIAAEH MOBEPXHOCTEH MOAOOHBIX (GUTYP.
[IpeobpazoBanue momoOmsi, romoTeTus. PemieHne 3amad  Ha  TUIOCKOCTH  C
MCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenue cedeHHii MHOTOTPAHHUKOB W TEJl BPAICHUS: CEUYCHUS IHJIMHIpA
(mapayuienbHO M MEPICHANKYIISIPHO OCH), CEUCHUS KOHYyCa (MapaijieibHbIe OCHOBAaHUIO U
MIPOXOJISIIIIAE Yepe3 BEPIIMHY), CEUCHHS IIIapa, METOJbI TIOCTPOCHHS CEUYCHHM: METO]T
CJIEJIOB, METOJI BHYTPEHHETO IPOEKTUPOBAHNS, METO]] TIEPEHOCA CEKYIIEH TIIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE
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Bektopel B npoctpaHcTBe. Omnepauuu HaJl BEKTOpamMu. BeKTOpHOE YMHOKEHHUE
BEKTOpOB. CBOICTBAa BEKTOPHOIO YMHOXeHUs. [IpsMoyronbHas cucteMa KOOpAUHAT B
npoctpadcTBe. Koopaunatel Bektopa. Paznoxenue BekTopa no 6asucy. KoopaunatHo-
BEKTOPHBII METOJ IPH PELIEHUU T€OMETPUUECKUX 3aa4.

JABUKEeHMS B IPOCTPAHCTBE

JBrxenus npoctpanctBa. OtoOpaxeHus. JIBuxenus u paBeHCTBO ¢uryp. O0uue
CBOWCTBA JBWKECHMM. BHIbl IBWKEHMM: MapajuleIbHbIM IIEPEHOC, LEHTpaIbHas
CUMMETpPHS, 3€pKaJIbHAsi CUMMETpHs, IOBOPOT BOKpyr mnpsmoi. IlpeoOpa3oBanus
nono6us. [psmas u cepa Ditnepa.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMS VYYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE CPEJHETO
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIMU OOyYaromerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO WJIEHa POCCHICKOTrO O0O0IleCcTBa, MPEACTAaBICHUE O MATEMaTHYECKUX
OoCHOBax ()YHKIIMOHUPOBAHUS PA3JIMUYHBIX CTPYKTYP, ABICHUMN, TPOLIEAYP I'PAKIaHCKOTO
oO1iecTBa (BBIOOPHI, OMIPOCHL U APYTro€), YMEHUE B3aUMOJICHCTBOBATh C COIIMATIbHBIMU
MHCTUTYTaMH B COOTBETCTBHH C UX QYHKIUSIMHU U Ha3HAUCHHUEM;

2) naTpuoTHYeCKOe BOCIIUTAHME:

c(hOPMUPOBAHHOCTh POCCUMCKON TpaxAaHCKOW WIACHTUYHOCTH, YBAXKEHUS K
MPOIIOMY W HACTOSIIIEMY POCCUHCKOW MaTEMaTHKH, I[IEHHOCTHOE OTHOIICHHE K
JOCTHKEHUSAM POCCUMCKHX MATEMAaTHKOB W POCCHMCKOM MAaTEMATUYECKOM IIKOJIbI,
MCIIOJI30BAaHUE ATUX JOCTIXKEHHUM B IPYTUX HayKaX, TEXHOJOTUAX, chepax SKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHWE JIyXOBHBIX LIEHHOCTEH POCCUHCKOrO0 Hapoja, CcHOpMUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUS, OSTUYECKOTO TOBEJCHUSI, CBS3AHHOTO C MPAKTHUYECKUM
MIPUMEHEHUEM JOCTUKEHUN HAYKH U JEATEIbHOCTHIO YYEHOTO, OCO3HAHHUE JIMYHOIO
BKJIaJIa B MOCTPOCHUE YCTOMYUBOTO OYIyIIIETO;

4) 3cTeTH4YecKoe BOCTIUTAHUE:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKJIIOYas OCTETUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEN, OOBEKTOB, 3aJay, PELICHUN, PACCYKIECHUW, BOCIPUUMYUBOCTH K
MaTeMaTUYECKUM acIleKTaM pa3jInuHbIX BUJOB UCKYCCTBA;

5) pusuyeckoe BocnuTaHKE:

c(hOPMHUPOBAHHOCTh YMEHHSI MPUMEHSTh MaTeMaTHYECKUE 3HAHUSI B MHTEpecax
3I0pOBOTO W 0O€30MacHOro oOpa3a »KW3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0POBBIO  (37I0pOBOE MHUTaHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATUM M OTIbIXa,
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peryisipHas gu3nyeckas akTUBHOCTD), (PU3NYECKOE COBEPIICHCTBOBAHUE MPHU 3aHATUAX
CHOPTUBHO-037I0POBUTEIHHON JESITENbHOCTHIO;

6) TpynoBoe BociMTaHue:

TOTOBHOCTh K TPYZIY, OCO3HAHHE IIEHHOCTU TPYIOJIOO0US, HHTEPEC K Pa3IMuHbIM
chepaM MpopecCHOHAIBHONU JIEATETbHOCTH, CBS3aHHBIM C MaTeMaTUKOM U eé
NPUIOKEHUSIMU, YMEHHE COBEplIaTh OCO3HAHHBIM BbIOOp Oyayiied mnpodeccun u
peall30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC IIJIaHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTHYEeCKOMY OOpa30BaHMIO M CaMOOOpA30BAaHUIO HA MPOTSHKEHUHM BCEHl >KU3HM,
TOTOBHOCTh K aKTUBHOMY YYacTHIO B PEUICHUU MPAKTUYECKUX 3aJla4 MaTEeMaTUYECKON
HaIPaBJICHHOCTH;

7) 3K0JIOTHYecKOoe BOCTIMTAHNE:

c(hOPMUPOBAHHOCTH FKOJIOTHUECKON KYJIbTYphl, TOHUMAHNUE BIHUSHUS COI[UAIBHO-
HYKOHOMUYECKHUX MPOLIECCOB Ha COCTOSTHUE MIPUPOTHON M COITMATILHOM CpeJibl, OCO3HAHNE
rJI00aJbHOTO  XapaKTepa OJKOJOTMYECKUX MpoOJIeM, OpUEHTAlMs Ha MPUMEHEHUE
MaTEeMaTUYECKUX 3HAHUM i1 pelleHHs 3aJad B O00JIaCTH OKpYKaoIleld Ccpenbl,
TUTAHUPOBAHKE TIOCTYNKOB M OIICHKH WX BO3MOKHBIX MOCIEICTBUHN ISl OKpY>KaroIien
CpeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HAYKH U OOILECTBEHHOW MPaKTUKU, TOHUMaHUE MaTEMaTHYECKON HAyKHU Kak
cdepbl YeIoBEYECKOM ACSITEFHOCTH, STANOB €€ PAa3BUTHSA M 3HAYUMOCTHU JIJISl PA3BUTHUS
[UBUJIN3AIMH, OBJAJICHUE SI3IKOM MaTEMaTHKH U MaTeMaTHMYeCKON KyIbTypoil Kak
CPEICTBOM  IO3HAHUS  MHpaA, TOTOBHOCTb  OCYHIECTBISATh  MPOEKTHYIO U
HCCJIEIOBATENCKYIO A TEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHBbIEC YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISIBISITD W XapaKTEPHU30BaTh CYIIECTBEHHBIE IIPU3HAKKM MaTEMaTUYECKUX
OOBEKTOB, MOHITHH, OTHOIIEHUN MEXIY MOHATHAMH, (POpPMyIHpOBaTH ONpPEEICHUS
MOHSTUM, yCTaHABIMBATh CYIIECTBEHHBINM NPU3HAK KilacCU(PUKAIMK, OCHOBAHUSA IJIf
000011IeHHS U CPAaBHEHHUSI, KPUTEPUU TPOBOJUMOTO aHAIN3A;

BOCIIPUHUMATh, (POPMYJIHPOBATH U MPEOOPA30BHIBATH CYKICHUS: YTBEPAUTEIbHBIC
U OTpHIATeNbHbIE, EANHUYHBIC, YACTHBIE U OOILIHE, YCIOBHBIE;

BBISIBJISITH MAaT€MATHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTHUBOPEYUS B
(bakTax, TaHHbIX, HAOJIIOJICHUSAX U YTBEPKACHUAX, IPejIaraTb KpUTEPUHU J1J1s1 BBISIBICHUS
3aKOHOMEPHOCTEU U IIPOTUBOPEYN;

JenaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
WHJYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKIFOUEHHI 10 aHAJIOTUH;
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IPOBOJUTH CaAMOCTOSITENIBHO JOKa3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKIACHHM
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIUIO0, NPUBOAUTH MPUMEPHI U
KOHTPIPHUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CYKIEHUS U BHIBOJBL;

BbIOMpaTh coco0 pelnieHus yueOHOM 3a1auu (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHus, BHIOUpaTh HauboJee MOIXOAIINN ¢ YYETOM CaMOCTOSITEIbHO BBIJIETIEHHBIX
KPUTEPHUER).

Bba3oBble uccienoBarebckme 1eiicTBUS:

HCIIOJIB30BaTh BOIPOCHl KaK MCCIEIOBATEIbCKUA HMHCTPYMEHT IO3HAHUA,
(bopMyIUpOBaTh BOMPOCHI, (PUKCUPYIOIIKE MPOTHUBOPEUHE, MPOOJIEMYy, YCTaHABIIUBATh
MCKOMOE U JIaHHOE, (POpMUpPOBaTh TUIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIIUIO, MHEHHE;

IPOBOJUTH CAMOCTOSITENBHO CIUIAHUPOBAHHBINA SKCIEPUMEHT, MCCIEIOBAHUE TI0
YCTaHOBJICHUIO OCOOCHHOCTEM MaTeMaTH4ecKoro OObeKTa, SBJICHHs, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMU, SIBJICHUSMU, IPOLIECCAMU;

CaMOCTOSITENIbHO (D OopMynHpoBaTh OOOOIEHUS M BBIBOJABI IO pe3yjbTaTaMm
IPOBEAEHHOTO HAOMIOIECHUS, UCCIIEIOBaHMs, OLEHUBATh JOCTOBEPHOCTh IOITYYEHHBIX
pe3yJbTaTOB, BBIBOJOB M O000IICHUH;

MIPOTHO3MPOBaTh BO3MOXKHOE pa3BUTHE TIpolLecca, a TaKXKe BbIIBUTATh
IIPEATIOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora c nndopmanmueii:

BBISIBIISITH Je(UIIUTH HHPOPMAIIMH, TAHHBIX, HEOOXOIUMBIX JIJIsSi OTBETA HAa BOIIPOC
U JUISL pelIeHUs 3a]1au;

BBIOMpPATh MH(OPMALMIO W3 HCTOYHHKOB pPA3JIMYHBIX THUIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBATh U HHTEPNPETUPOBATh MH(POPMAIMIO PA3MUYHBIX BHIOB U (HOpM
MPEJCTABIICHHUS;

CTPYKTYPUPOBAaTh HMH(POpPMALIMIO, TPEACTaBIATh €€ B Pa3IUYHbIX (QopMax,
WJUTIOCTPUPOBATH IpapUuecK;

OLICHUBATh HAJA&KHOCTh MH(POPMALUU MO CAMOCTOSITENBHO C(HOPMYINPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIC YHHMBeEpPCaAJIbHbIC y4eOHbIE JeHCTBUSA

Oo0wmenue:

BOCIIPUHUMATh M (OPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHUSAMH U
LEJISIMH OOILIEHUS, SICHO, TOYHO, TPAMOTHO BBIP@XXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
IMACbMEHHBIX TEKCTAX, AABaTh MOSACHEHUS 0 X0y PELICHUS 3a1a4d, KOMMEHTUPOBATH
IIOJIyYEHHBIN pE3yJIbTaT;

B XO0J€ OOCYXJEHMsS 3aJaBaTh BOIPOCHI MO CYLIECTBY OOCYXIaeMOW TEMBI,
npo0OJieMbl, pelaeMoil 3a1a4uu, BHICKA3bIBaTh HJEH, HalleJIEHHbIE HAa MOUCK PELIeHUS,
CONOCTABJATh CBOM CYXIEHHUS C CYXICHHUSAMU JAPYIMX YYacCTHHKOB JUajora,
OoOHapyKHUBaTh pa3Inuue U CXOACTBO IMO3ULIMMA, B KOPPEKTHOU PopMe (HOopMyIupoBaThH
pa3HoOrIacus, CBOM BO3PAXKEHNUS;
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IPEACTABIATh pEe3ylbTaThl PELICHUS 3aa4M, SKCIEPHMEHTa, WCCIEIO0BAHMS,
MpOEKTa, CaMOCTOATENIbHO BbIOMpaTh (OpMaT BBICTYIUIEHHS C Y4€TOM 3ajad
IPE3EeHTAlM U OCOOEHHOCTEN ay JUTOPHUU.

PeryisiTuBHbIE YHMBepPCcAJbHbIE YueOHbIe 1elCTBUSA

Camoopranusanus:

COCTABJISITh IUJIAH, aJTOPUTM pEIICHUs 3a7a4d, BBIOMpPATh CIOCOO pEIIeHHS ¢
y4€TOM HMMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOU MH(OpMAIUK.

CaMOKOHTPOJIb, SMOUMOHAIbHBII HHTEJJIEKT:

BJIQJICTh HABBIKAMHU TIO3HABATEIHHOW pedICKCHH KaK OCO3HAHUS COBEPIIACMBIX
JNEUCTBUI W MBICIUTEIBHBIX MPOILECCOB, HX pe3yJIbTaTOB, BJAJNETh CHOCOOAMHU
CaMOITPOBEPKH, CAaMOKOHTPOJISI Tpoliecca W pe3yjbTaTra PELICHHs MaTeMaTU4eCKOU
3aJlauu;

MPEABUNIETh TPYAHOCTHU, KOTOPbIE MOTYT BO3HHUKHYTh MPHU PEIICHUU 3aJayH,
BHOCHUTh KOPPEKTHUBBI B JEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaWJIEHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pe3ysibTaTa IEIH U YCIOBUSM, OOBSCHATH MPUUUHBI
JTOCTHKEHUS WM HEJOCTIKEHUS Pe3yJIbTaTOB JIEATeIbHOCTH, HAXOUTh OIIMOKY, 1aBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAs 1€ATEIBLHOCTD:

MOHUMATh U UCTIOJIb30BaTh MPEUMYIIIECTBA KOMAH/IHON U MHAUBUIYaTbHON PaOOTHI
Npy  pEeHIeHUH Yy4eOHBbIX 3ajady, NPUHUMATh 1eJb COBMECTHOW JIESITEIbHOCTH,
IJIAHUPOBAaTh OpraHU3allMi0 COBMECTHOM pabOThl, pachpenessTb BHABI padoT,
JIOTOBApUBATLCS, OOCYXXJaTh TNpoIlleCC W pe3ynbTaT padboThl, 00001aTh MHEHUS
HECKOJIBKMX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (opMax paboTel (00CYyX)IeHUS, OOMEH MHEHH,
«MO3TOBBIE IITYPMbI» U HHBIE), BHITIOJHITH CBOIO YaCTh PAOOTHI U KOOPAMHUPOBATH CBOU
JEUCTBUS C APYTUMU YJICHAMH KOMaH/bl, OLICHUBATh KaU€CTBO CBOETO BKJaja B OOIIUN
MPOAYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM YYACTHUKAMU B3aUMO/ICHCTBUSI.

HHPEAMETHBIE PE3YJIBTATBI

K xoniry 10 kiaacca oOyyaromuicss HAyquTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU TMOHATHUSMHU CTEPEOMETPUU TPU PEIICHUU
3a/1a4 U MPOBEJICHUN MAaTEMAaTUUECKUX PACCYKICHUII;

e TMPUMEHATh AKCUOMBI CTEPEOMETPUM M CIICJICTBUS W3 HUX IPU PEIICHUU
r€OMETPUYECKUX 3a/1a4;

e KJacCHU(pUIMPOBATh B3aMMHOE pACIIONIOXKEHUE TIPSMBIX B TIPOCTPAHCTRBE,
IJIOCKOCTEW B MPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTENW B IPOCTPAHCTBE;
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CBOOOJHO OMEPUPOBATH MOHSATUSMHU, CBA3AHHBIMHU C yTJlaMUd B MPOCTPAHCTBE:
MEK]1y TPSIMBIMU B POCTPAHCTBE, MEXKIY NMPSIMOU U MIIOCKOCTHIO;

CBOOOTHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C MHOTOTPaHHUKAMU;
CBOOOJTHO pacTio3HaBATh OCHOBHBIE BUIBI MHOTOTPAaHHUKOB (MIpU3Ma, TUPaMH/Ia,
IPsIMOYTOJIbHBIN Mapajijiesienumne, Kyo);

KJ1acCU(UIIMPOBATH MHOTOTPAHHUKH, BEIOMpPAs OCHOBAHMSI JUTsI KJTacCU(UKALINH;
CBOOOTHO ONIEPUPOBATH TOHATUSIMU, CBSI3aHHBIMH C CEYCHHEM MHOTOTPAaHHUKOB
IJIOCKOCTBIO;

BBITIOJIHATH TapajuIelIbHOE, LEHTPAIBHOE W OPTOrOHAIBHOE MPOECKTUPOBAHUE
¢Guryp Ha MIOCKOCTb, BBIMIOIHATh U300paKeHHs PUTYP HA TIOCKOCTH;

CTPOUTh CEYEHUS MHOTOTPAHHHUKOB PAa3JIMYHBIMA METOJAMH, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BHI
CBEpXY, COOKY, CHU3Y;

BBIYKCIIATH IUIONIAIA MMOBEPXHOCTEH MHOTOTPAHHUKOB (TIpHU3Ma, NMUpamuia),
T€OMETPUYECKUX TEJ C TPUMEHEHUEM (HOopMyTT;

CBOOO/IHO OTEPUPOBATH MOHSATUSIMU: CUMMETPUS B MPOCTPAHCTBE, IIEHTP, OCh U
MJIOCKOCTh CUMMETPUH, LIEHTP, OCh U TNIOCKOCTH CUMMETPHUH (DUTYPHI;
CBOOOJTHO  OMEPUPOBATH TMOHSATUSMU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAWHATaM B MPOCTPAHCTBE;

BBITIOJIHATH JEUCTBUS HAJl BEKTOPaMU;

pelIaTh 3a71a41 Ha I0Ka3aTeIbCTBO MATEMATUYECKUX OTHOIICHUN M HAXOXKICHUE
F€OMETPUYECKUX BEJIWYMH, TPUMEHSISI HM3BECTHBIE METOJbl MPHU PELICHUU
MaTeMaTHYECKHX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS CI0KHOCTH;
OPUMEHSATh  MPOCTEUINE  NPOrpaMMHBIE  CPEACTBA U BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a1aY;
W3BJIEKaTh, MPeoOpPa3oOBBIBATh W  HHTEPHNPETUPOBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, MPEACTABICHHYIO Ha YepTexax
U PUCYHKAX;

NPUMEHSTh MOJIYYEHHbIE 3HAHUSI HA MPAKTUKE: CPABHUBATh U aHAIU3UPOBATH
pealIbHBIE CUTyallMW, NPUMEHSTh HM3YUYCHHBIC MOHSATHUS B MPOLECCE MOMCKA
pelieHus MaTteMaTU4ecKu C(HOpMyIUpOBaHHON MPOOJIEMBbI, MOACIUPOBATH
peabHbIE CUTYAIlUU Ha SI3bIKE TEOMETPHUU, UCCIIEIOBATH IOCTPOEHHBIE MOJIEIH C
UCIIOJIb30BAHUEM TE€OMETPUYECKUX TOHATUNW W TeopeM, ammapara anreOpsi,
pelmaTh NpaKkTUYECKUE 3aJadyM, CBSI3aHHBIE C HAXOXKJACHUEM T€OMETPUUYECKUX
BEJINYWH;

UMETh TIPEJCTaBIICHUS 00 OCHOBHBIX JTamax pa3BUTHUA TEOMETPUM Kak
COCTaBHOM yacTu (hyHAaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K konmy 11 kinacca oOyyaromuiicss HayquTCs:

CBOOOJHO OMEPUPOBATh TMOHATUSIMH, CBA3AHHBIMU C LWJIHHIPUYECKOM,
KOHUYECKOH U CheprueCKOi MOBEPXHOCTAMHU, OOBICHITH CIIOCOOBI MOIYYESHUS;



45

OIEpUPOBATh IOHATUSAMH, CBS3aHHBIMH C TEJIaMH BpALICHUA: LWJIMHIPOM,
KOHYyCOM, c(pepoii u mapowm;

pacrno3HaBaTh Tejla BpamleHus (UWINHIp, KOHYC, cepa U map) u oOBSICHATH
CIOCOOBI MOTYYEHUS TE BPAILICHHUS;

KJIaCCU(PUIIMPOBATh B3aUMHOE PACIOJIOKEHUE CPEPBI U MITOCKOCTH;

BBIUMCIISTH BEIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TEJI BpaIllEHUs, 00BEMBI U
IJIOMIAM MMOBEPXHOCTE MHOTOTPAHHUKOB M TEJl BPAILLEHUS, FT€OMETPHUYECKUX
T€J ¢ IpUMEHeHueM (hopMy;

CBOOOZHO OIEpUpPOBaTh IOHATUSMH, CBS3aHHBIMU C KOMOMHAIMSIMH Tel
BpallleHUsI W MHOTOTPaHHMKOB: MHOIOIPAaHHHUK, BIIMCAaHHBIM B cdepy WU
OMHCaHHBIM OKOJIO cdephl, chepa, BNMCAaHHASS B MHOTOTPAaHHUK WM TEJO
BpalLICHUS;

BBIYMCIIITh COOTHOIIECHHUS MEXIy IUIONAAs MU MOBEPXHOCTEH U 00BEMaMH
ITOJIOOHBIX TEI;

n300paxkaTh U3y4aeMble (PUTYpbI, BHIIOIHATH (BBIHOCHBIE) IIJIOCKHE YEPTEKH U3
PUCYHKOB TPOCTBIX OOBEMHBIX (UTYp: BUJI CBEPXY, COOKY, CHU3Y, CTPOUTH
CEYEHMS TeJI BPAIlCHUS;

U3BJIEKaTh, MHTEPHPETUPOBATH M  MNpPeoOpa3oBbIBaTH HH(OpMaLMIO O
IPOCTPAHCTBEHHBIX N'€OMETPUUECKUX (UTYypax, MPEACTABICHHYIO Ha YepTEXKax
U PUCYHKAX;

CBOOOJTHO OIEPUPOBATH MMOHATUEM BEKTOP B MPOCTPAHCTBE;

BBIMIOJIHSTH OIlEpaIuy HaJl BEKTOPAMH;

3a/1aBaTh INIOCKOCTh YPABHEHUEM B JICKaPTOBOW CHCTEME KOOPJIHMHAT;

penaTh reOMETPUYECKHUE 33a4¥ HA BBIYMCIICHHE YIJIOB MEXAY NPSAMBIMU U
MJIOCKOCTSIMH, BBIUMCIIEHUE PACCTOSHUIA OT TOYKH JI0 TUIOCKOCTH, B LEJIOM, Ha
MIPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/IA MIPU PEIICHUH;

CBOOOJHO  OMEPHUPOBATh TMOHATHUSIMH, CBA3AHHBIMM C JIBIDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUXKCHHUM;

BBIMOJIHATH U300pakeHNsI MHOTOTPAHHUKOB U TeJl BpalleHUsI P MapaljIeIbHOM
IIEPEHOCE, LEHTPATBHON CUMMETPUH, 3€PKaJIbHON CUMMETPHUH, IIPU MOBOPOTE
BOKPYT MpPSIMOM, peoOpa3oBaHus MOA00US;

CTPOUTh CEYEHHMs] MHOIOIPAHHMKOB M TEJ BpALICHUSA: CEYECHMs] LUIUHAPA
(mapajulenbHO U MNEPHEHAUKYISIPHO OCH), CEUYeHHUs1 KOHyca (TmapasuielibHbIe
OCHOBAHUIO U MPOXO/SILKE Yepe3 BEPILNHY), CEUCHHUs 11apa;

UCIIOJIb30BaTh METOJABl IOCTPOCHUS CEUECHHM: METOJH  CIEJ0B, METO]
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEeH MITOCKOCTH;
JIOKa3bIBATh FTEOMETPUUYECKHUE YTBEPKICHHUS;

NPUMEHSTh TeOMEeTpUUecKre (akThl AJS PEIICHUs] CTEPEOMETPUUYECKUX 3ajad,
IpEeAnoiaraloluX HECKOJIbKO IIaroB pEeUIeHUsl, €CIU YCJIOBHS MPUMEHEHUs
3a/laHbl B IBHOM U HESIBHOM (hopMme;
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pelaTh 3a/1a4 Ha JOKa3aTeIbCTBO MAaTEMAaTUUYECKUX OTHOLIEHUHM 1 HAX0XKIEHUE
r€OMETPUYECKHUX BEJIUYMH;

MPUMEHATHh MPOTrPaMMHBIE CPEJICTBA U 3JEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI PU PEIICHUH CTEPEOMETPUYECKHX 3a]1ay;

OPUMEHATDH MOJTY4YCHHbIEC 3HAHUS HA MPAKTUKE: CPABHUBATh, aHAJIM3UPOBATh U
OLICHUBATh peajbHbIC CUTYAllUH, NPUMEHITh M3YUYECHHBIE NOHSATHSA, TEOPEMBI,
CBOMCTBa B MpOIECCE MOMCKA PEIICHUS MaTeMaTU4ecKu CHOPMYINPOBAHHON
npoOJEMbI, MOJEIUPOBAaTh pEalbHbIE CHUTYallUM Ha S3bIKE TI€OMETPHH,
UCCIIEZIOBaTh IOCTPOEHHBIE MOJEIU C HCIHOJIb30BAHUEM TI'€OMETPUUYECKUX
HNOHATUH M TEOopeM, ammapara aiareOpbl, pelaTh MPAKTUYECKUE 3a/]ayH,
CBSI3aHHBIE C HAXOXJIECHUEM I'€OMETPUUECKUX BEJINYMH;

MMETh TPEJCTAaBICHUA OO0 OCHOBHBIX 3Talmax pa3BUTUS TEOMETPHHM Kak

COCTaBHOM yacTu (PyH/IaMEeHTa Pa3BUTHUSI TEXHOJIOTHUH.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJunuectBo yacos JJIeKTPOHHBIE
HaumeHoBaHue
Ne a3/1eJI0B U TeM K I (wnpposnie)
w/n ﬁ Oi on it Beero OﬁﬂTpo.]IbeIe pﬁaKaneckne 0GpazoBaTETbHbIC
porp padoThI padoThI pecypebi
1 Beenenue B 23 1
CTEPEOMETPHIO
2 Bsaumnoe pacnonoxenue 6 1
MPSIMBIX B TIPOCTPAHCTBE
[TapamiensHOCTE IPSAMBIX
3 U TJIOCKOCTEH B 8
MIPOCTPAHCTBE
[IepneHuKyISIpHOCTD
4 MPSIMBIX U IIJIOCKOCTEN B 25
MIPOCTPAHCTBE
5 VYTIIBI U pacCTOSTHUS 16 1
6 MHOTOrpaHHUKH 7
7 BekTops! B IpocTpaHcTBE 12
[ToBTOpenue, o6o0IIEHNE
8 1 CUCTEMATHU3aINA 5 2
3HaHUI
OBIIEE KOJIMYECTBO 102 5 0
YACOB I10 ITPOTPAMME
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11 KJTIACC
KosmnuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBanue
Ne a3/1eJI0OB U TeM (L ppoBIe)
w/n ?1 OI; on Beero KonTpoabubie | [IpakTuueckue 06PA30BATETBLHBIE
porp padoThI padoTshI pecypeb
1 AHanuTH4YeCKast 15 1
reOMeTpus
[ToBTOpEHME,
2 00001IeHNE 1 15 1
cucTeMaTu3aus
3HAHUN
3 O06BEM MHOTOTpaHHHKA 17 1
4 Tena Bpamenus 24 1
IInomann
5} MMOBEPXHOCTHU U 9 1
00BEMBI KPYTIIBIX TET
6 JIBrOKCHUS 5 1
IToBTOpEHME,
7 00001IeHNE 1 17 5
CUCTEMaTH3aIus
3HAHUU
OBIIEE KOJIMYECTBO 102 8 0
YACOB I10 [TPOIT'PAMME

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA
(I10 I'OJAM OBYYEHMUA)

10 xaacc (He menee 105 yacos)

Ha3zBanmue

(TeMBI) Kypca
(KOJIN4eCTBO YaCOB)

pasaejia

OcHoBHOE cogepkaHue

OcHoBHbBIE BHUJIBbI 1€ATCJIbHOCTH
Yyamuxcs

BBenenne
cTepeoMeTpPHI0

(24 1)

OcHOBHBIE IPOCTPAHCTBECHHBIE
(urypsi.

[TonsTa crepeoMeTpun: TOUKa,
npsiMasi, I0CKOCTh, IPOCTPAHCTBO.
OcHOBHbIE MpaBUIIa U300paXKEeHUs Ha
PHUCYHKE MJIOCKOCTH, MapalIeIbHbIX
MPSMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka.

[TonsTus: nepecekarommecs
IUIOCKOCTH, NE€PECEKaAIoINecs
IpsiMasi ¥ MJI0CKOCTB;
MOJIyIIPOCTPAHCTBO.
MHororpaHHUKH, H300paKeHHe

OmnpenessaTh MIOCKOCTh KaK
¢burypy, B KOTOpO BBINOIHIETCS
MJIAaHUMETPHSL.

JlenaTe nmpocTeuime JIOrnyecKue
BBIBOJIbI U3 aKCHOMAaTUKH
IJIOCKOCTH.

[IpuBOANTE IPUMEPHI PEATTBHBIX
00BEKTOB, HICATU3AIEH KOTOPHIX
SIBJISIFOTCS aKCMOMBI T€OMETPHU.
N3yuaTe, IpUMEHATH TPUHIUIIBI
MOCTPOEHUS CEUCHU M.
Hcnonb30BaTh [ MOCTPOESHUS
CEYEHMI METOJ CIEIOB, METO/I
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MPOCTEHIINX MPOCTPAHCTBEHHBIX

¢buryp, HeCymeCTBYIOIMNX OOBEKTOB.

AKCHOMBI CTEPeOMETPUH H
nepBble CIeICTBUS U3 HUX.
CrniocoOblI 3a/1aHUs TPSIMBIX U
IJIOCKOCTEHN B IPOCTPAHCTBE.
O603HaueHus NPSAMBIX U
IIJIOCKOCTEM.

Ceuenus. M300paxenne cedyeHUi
MAPaMHJIBI, Ky0a U IPU3MBIL,
KOTOpBIE MPOXOJIAT uepe3 ux peopa.
N300pakeHne nepeceueHust
MOJTYYEHHBIX [JIOCKOCTEM.
PackpammBanue nocTpoOeHHBIX
CEYECHMI pa3HbIMU LIBETAMHU.

Metoa cieaoB 1JIs1 MOCTPOCHUSA
ceueHuii. CBoiicTBa nepeceyeHuit
HpsAMBIX U m1ockocTel. [loctpoenue
CeueHui B mupaMue, Kyoe mo Tpém
ToukaMm Ha péopax. Co3znanue
BBIHOCHBIX YEPTEKEN U 3aMKUCh
11aroB IOCTPOEHUS.

IToBTOpEHUE IIAHUMETPHH.
Teopema 0 TpONOPLHOHAIBHBIX
otpeskax. [lomoOue TpeyroibHUKOB.
Teopema Menenas. Pacuérel B
CEYECHMSIX Ha BBIHOCHBIX YEPTEkKAX.
Ucropus pa3ButTUs MIaHUMETPUU U
CTEpPEOMETPUU

BHYTPEHHETO IIPOCKTUPOBAHUS,
METO/I IIEPEHOCA CEKYIIEN
IJIOCKOCTH.

Pemathb crepeomeTpuueckue
3aJla4yM: Ha ONpeJeIICHUuE BUaa
CEYEHHUS U HAXOXJIECHUE €r0
IUIOLIAIH.

AKTyanu3upoBaTh (pakThl U
METO/Ibl IIJITAHUMETPUH,
pEJIEBaHTHBIE TEME, IPOBOIUTH
aHAJIOTHH.

Hcnonb3oBath npu penieHUU
3aJa4 CICyIOLIHe
TUTAHUMETPUYECKUe aKThl U
METO/BI:

Teopemsr Qaneca u 0
IIPONOPLIMOHAIIBHBIX OTPE3KaX.
Anroput™m JeseHns oTpe3Ka Ha N
paBHBIX yacteil. Teopema
Menenasi.

PaBHOOGE1peHHBIN TPEYrOJbHUK.
PaBHOCTOPOHHMII TPEYTOJIBHUK.
ITpssMOYTONBHBIN TPEYTOJIBHHUK.
CBOMCTBO cpeHEeN TMHUN
TpeyrojabHuka. CBONCTBO
OMCCEKTPUCHI yIiia TPEYroJbHUKA.
CBOMCTBO MeluaH TPEYrOJbHUKA.
[Tpusnaku nmomgoOus
TPEYrOJIbHUKOB.

IMosyuaTs npeacrasiienust 00
OCHOBHBIX JTanax pa3BUTH
reOMEeTPUU KaK COCTaBHOM yacTH
byHaaMeHTa pa3BUTHS TEXHOJIOTUI

B3aumnoe
pacnoJjioskeHue mpsiMbIX
B IIPOCTPAHCTBE

( 69

B3aumHoe pacnosnoxeHue npsmMbix B
npoctpancTBe. CKpenBaronecs
npsmsle. [Ipusnaku
CKPELIUBAIOIINXCS MPSMBIX.
[TapannenpHble IpsMBbIE B
npocTpaHcTBe. Teopema o
CYyILLIECTBOBAHUU U €IMHCTBEHHOCTH
MpsIMOM NapaJlIeIbHOW TaHHON
IIPSAIMOH, IIPOXOIAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeXKAallled Ha
JTAaHHOM npsimoit. JIemma o
IIepECEUECHUH NapAJIIEIIbHBIX
MPSIMBIX TIOCKOCTBIO.
[TapamiensHOCTB TpEX MPSIMBIX.
Teopema o Tpéx mapanenbHbIX
MPSIMBIX.

TeopeMa 0 CKpeIUBarOIUXCs
MPSIMBIX.

KaaccnduumpoBars B3auMHoOe
PacIoJIOKEHUE NPSIMBIX B
IIPOCTPAHCTBE, UIUTKOCTPUPYS
PUCYHKAaMH U IPUBOJS IIPUMEPHI U3
peanbHON KU3HU.

Joka3bIBaTh TEOPEMY O
CYyILLIECTBOBAHUU U €UHCTBEHHOCTH
MapaJyIeIbHOMN NPSMOH,
MIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKAIEH Ha
JIpYrou npsAMou; JIeMMy O
MIEPECEUECHNH TUIOCKOCTHU ABYMS
NapajuIeIbHbIMU IPSIMBIMY,
TEOPEMY O TPEX MAPAILICITBHBIX
IIPSAMBIX.

Jloka3bpIBaTh NpHU3HAK
CKPELIUBAIOIINXCS MPAMBIX,
TEOPEMY O CKPEIIMBAOIINXCS
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[TapannenbHoe NPOEKTUPOBAHUE.
OcHOBHBIE CBOWCTBA NapaAJUIEIBLHOTO
npoekTupoBaHus. M3o0paxenue
pa3HbIX GUryp B mapansienbHOMN
HPOEKIUH.

HenTpanpHas mpoeKLus.

VYrou ¢ coHanpaBiIeHHbIMU
CTOpOHAMHU. YTOJ MEXIY IPSIMBIMHU.
3ajauu Ha JOKa3aTeNbCTBO U
UCCIIEIOBAaHNE, CBS3aHHbIE C
pacIoyioKeHUEM IPSMBIX B
IIPOCTPAHCTBE

MPSMBIX.

Jloka3bpIBaTh TEOPEMY O PAaBEHCTBE
YIJIOB C COHANPABICHHBIMU
CTOPOHAMU.

OO0BSICHATB, YTO HA3BIBACTCS
napajuieIbHbIM U [IEHTPATbHBIM
MIPOEKTUPOBAHUEM U KaK
BBITIOJIHSIETCS] TPOSKTUPOBAHKE
¢buryp Ha IIO0CKOCTb.
Jloka3pIBaTh CBOMCTBA
MapajyIeIbHOTO IPOEKTUPOBAHHUS.
N300paxkath B napauieabHON
MIPOEKIUN Pa3HbIE T€OMETPUUECKUE
burypsi.

Pemate crepeomerpuueckue
3a/1auy Ha J0Ka3aTeIbCTBO U
HCCJIEI0BAHUE, CBSI3AHHBIE C
PacIoJIOKEHUEM TIPSIMBIX B
MIPOCTPAHCTBE.

IIpoBoauTh 10Ka3aTEIbHBIC
pacCyXJIeHHUs IPU PEILICHUU
T€OMETPUYECKUX 3aJ1a4, CBI3aHHBIX
CO B3aUMHBIM PacOJIOKEHUEM
MPSIMBIX B IIPOCTPAHCTBE.
CpaBHUBATb, AaHAJIM3MPOBATH U
OlLIEHNBATH YTBEPIKICHHUS C 1IEJIbIO
BBISIBJICHUS JIOTUYECKH
KOPPEKTHBIX U HEKOPPEKTHBIX
pacCyXICHUM.

MoaeanpoBaTh peaiabHbIe
CUTYyalllH, CBSI3aHHBIE CO
B3aUMHBIM PACIIOIO0KEHUEM
MPSIMBIX B POCTPAHCTBE, HA A3BIKE
T€OMETPHUU.

HccaenoBatb NOCTPOEHHBIE
MOJICJIU C UCTIOJIh30BaHUEM
r€OMETPUYECKHUX MOHATUN U
TEeOopeM, arrapara aireopsl,
U(POBBIX PECYPCOB.

IMonyuars npeacraBjieHue o
LEHTPaIbHOM IPOEKTUPOBAHUU U
00 ucropuu paboT MO TEOPUH
MEPCIEKTHUBBI

IMapajieabHOCTH
NPAMBIX U ILNIOCKOCTEH
B IPOCTPAHCTBE

(CRY)

[TonsATHS: MapamIenbHOCTh NPSAMOKN
U IIJIOCKOCTH B IIPOCTPAHCTBE.
[Ipu3Hak napaynenbHOCTH NPSMON U
mockoctu. CBoiicTBa
MapajuIeIbHOCTH NPSIMOU 1
IIJIOCKOCTH.

I'eomeTpuueckue 3amaun Ha
BBIYHCIIEHUE U JJOKA3aTENbCTBO,
CBSA3aHHBIE C MTAPAJLIETBHOCTBIO

Kuaacenpuuuposars B3anMHOE
PacIoJIOKEHUE TIPSIMOU U
IIJIOCKOCTH B IIPOCTPAHCTBE,
IIPUBOJS COOTBETCTBYIOILIHE
IIPUMEPBI U3 PEATBbHOMN )KU3HU.
®opMyIMPOBAThH OIPEIEICHUE
MapaJuIeIbHbIX MPAMON U
IIJIOCKOCTH.

Jloka3bIBaTh NPHU3HAK O
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MPSAMBIX U ITIOCKOCTEH B
IIPOCTPAHCTBE.

[TocTpoenue ceueHus, MpOXOSIIETO
yepe3 JaHHYIO NPSAMYIO Ha YepTexe
Y MapaJJICILHOrO APYTOM NpsiMOH.
Pacuér ornomenui. [lapannensHas
MIPOEKIIMSL, TPUMEHEHUE AJIs
MIOCTPOEHHSI CeUeHUH KyOa u
napajuiesienunesa.

CaoiicTBa napasuiesenuneaa u
MIPU3MBI.

[TapannenpHbIE IIIIOCKOCTH.
[Ipu3Haku napaaienabHOCTH JBYX
miockocreil. Teopema o
MapayuieIbHOCTH U €IMHCTBEHHOCTH
IJIOCKOCTH, MPOXOALIEH uepes
TOUKY, HE IPUHAATIEKAIIYIO TaHHOU
IJIOCKOCTH U CIIE/ICTBUS U3 HEE.
CaolicTBa napauiesbHbIX
IJIOCKOCTEH: 0 mapauieIbHOCTU
MPSIMBIX TIEPECeUYCHUs MPH
[IEpPECEUEHNUH JIBYX MapaljIeJIbHbIX
IJIOCKOCTEH TpeTheil; 00 oTpe3kax
MapajuieIbHbIX MPSMBIX,
3aKJTIOUEHHBIX MEX]TY
napajuleIbHBIMU IJIOCKOCTSIMU; O
MepeceyeHn  MpsMOi ¢ IBYyMs
NapajuiebHBIMU IJIOCKOCTSIMU

MapayIeIbHOCTH MPSIMOUN 1
IUIOCKOCTH; CBOMCTBA
MapaJuyIeIbHOCTH NPSIMOU U
IJIOCKOCTH.

Pemate crepeomerpuueckue
3a71a4M BBIYMCIICHUS U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapaIENbHOCTHIO IPSMBIX U
IIJIOCKOCTEM B IPOCTPAHCTBE.
Pemars npaktryeckue 3a1a4n Ha
IIOCTPOEHUE CEYEHUH Ha YepTexax
TETpadIpa U MapajieenuIeaa.
Pemate crepeomerpuueckue
3a/1a4M, CBSA3aHHBIE C IOCTPOECHUEM
CEYEHUH II0CKOCTHIO.
IMpoBoauTsh JIOTHYECKHU
KOPPEKTHBIE 10Ka3aTeIbHbIC
pacCyXIeHHs IPU PELLIEHUN
r€OMETPUYECKHX 3a/1a4 CBA3aHHBIX
C MapaJuIeIbHOCTHIO TIJIOCKOCTEH.
CpaBHHBATBH M aHAJIU3UPOBATH
peanbHbIC CUTYAlU, CBSI3aHHBIE C
MapajIeIbHOCTBIO IPAMON U
IJIOCKOCTH B ITPOCTPAHCTBE;
MO/JIeJTHPOBATH PEATIbHbIE
CUTYalllH, CBA3aHHBIE C
MapajyIeIbHOCTBIO IPAMOMN U
IJIOCKOCTH B ITPOCTPAHCTBE, HA
SI3bIKE TEOMETPUU

IMepneHAUKYJIAPHOCT
b NPSAMBIX "
IJIOCKOCTeEl B
NPOCTPAHCTBE
(26 u)

[ToBTOpenue: reopema [ludaropa na
IJIOCKOCTH, TPUTOHOMETPHS
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA.
CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napasenenumnena. Berancnenue
JUIUH OTPE3KOB B KyOe U
MPSIMOYTOJIbHOM Napasuleenuesie.
IlepnieH IUKYIAPHOCTD NPSMOU U
mockocty. [Ipru3nak
NEPIEHIUKYJIAPHOCTH IPSIMON U
mwrockoct. Teopema o
CYLIECTBOBAHUM U €JMHCTBEHHOCTH
MPSIMOM, IPOXOIAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U NEPIEHIUKYIIPHON
K miockoctu. Ilnockocrn n
MIEPIEHIUKYIJIIPHBIE UM IIPSIMast B
MHOTOTpaHHHUKAaX.

[lepneHIuKynsp U HAKJIOHHAS.
[TocTpoenne nepneHuKyIIsIpa n3
TOUYKH Ha MPIMYIO.

Teopema o0 TpEX nepHeHANKYIApax
(mpsimast 1 oOpaTHasi).

AKTyanusupoBath (HakThl U
METO/Ibl IJITAHUMETPUH,
peeBaHTHBIE TEME, TPOBOIUTH
aHAJIOTHH.

®opmyIMPOBATH OIpede/IeHU:
NEPIEHIUKYIJIPHBIX TIPSIMBIX B
IIPOCTPAHCTBE; ONPEACIICHHUE
IIPSAMOM, MEPIICHIUKYIIAPHON K
IIJIOCKOCTH.

Joka3bIBaTh: IEMMY O
NEPIEeHIUKYISIPHOCTH ABYX
NapaJUIEIbHBIX IPSAMBIX K TPETHEH
IIPSIMOM; TEOPEMBI O CBSI3U MEKIY
NapAJUIEILHOCTBIO NPSAMBIX U UX
MEPIEHAUKYIISIPHOCTBIO K
IIJIOCKOCTH.

Joka3bIBaTh: TEOpPEMY,
BBIPAXAIOLIYIO IPU3HAK
NEePIEeHIUKYIIPHOCTH IPSIMON U
IIJIOCKOCTH; TEOPEMY O
CyILIECTBOBAaHUM U €AMHCTBEHHOCTH
IIPSIMOM, IPOXOIAIIEN Yepes
JTAHHYIO TOUKY U
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Yroa Mexay CKpEeIUBAOIIUMHACS
npsMbeiMu. [louck
HEPIECHIUKYJIAPHBIX IPSAMBIX C
IIOMOUIBIO NEPIIEHIUKYIISIPHBIX
IJIOCKOCTEN

OpToroHanbHOE IPOEKTUPOBAHUE.
[TocTpoenue ceuenuii kyoa, MpU3MBI,
[IpaBWJIbHON MHPaMUbI C IIOMOILBIO
OpPTOTOHAJILHOU IPOEKLIMH.
CumMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IIOCKOCTH.
[InockocTu cummerpuit B
MHoOrorpaniukax. [Ipusnak
NEPIEHIUKYJIIPHOCTU IPSIMON U
IIJIOCKOCTH KaK CJIEICTBHE
cummertpuu. [lpaBunbpHele
MHOTOTPaHHUKU

Pacuér paccTosHMi OT TOYKHU A0
m1ockoctu. CrocoObl OIyCTUTh
MEPIEHIUKYJIAPBl: CHMMETpPUS,
CZIBUT TOUKH I10 NTapaJIJIEIbHON
npsimoid. CIBUT 110 HenapauieabHON
IIPSIMON, U3MEHEHUE PACCTOSHUN

MEePIECHANKYJISIPHON K TaHHOU
IIJIOCKOCTH.

HN300paxkaTh B3aMHO
MEePHEHANKYIISIPHBIE TIPSIMYIO 1
IIJIOCKOCTb.

DopMyIHPOBATH CBOMCTBO
MEPIEHANKYJISIPA [0 OTHOUIEHUIO K
IIJIOCKOCTH.

IHonyyars npeacraBjieHue o
3HAYEHUH NEPIEHANKYISPA IS
JIpyrux o0iacTeil Hayku ((pu3nKa,
JHEPreTHKa, JIA3EPHbIE
TEXHOJIOTHH), B PEaJIbHOM KU3HU
(TexHUKa, OKpYy’Karoas
00CTaHOBKA).

Jloka3bIBaTh YTBEPXKIACHUS,
CBSI3aHHBIE C MPOEKLIMEN MPAMON
HAa IIJIOCKOCTb,
HEMEPIEHIUKYISIPHYIO K 3TOU
IIPSAMOM.

Joka3biBaTh TEOPEMY O TPEX
MEPIEHIUKYIISIPAX U TEOPEMY
o0paTHyIO TeopeMe 0 TPEX
MEPIEHIUKYIISPAX.

IMosyuyaTs npeacrabjienne oo
OPTOrOHAJIBHOM IIPOCKTUPOBAHMH.
Jloka3bpIBaTh TEOPEMY O IIPOCKIIUU
TOYKH Ha MPSAMYIO.

Pemath crepeomerpuueckue
3a/1a4u, CBSI3aHHBIE C
NEePHEHANKYISIPHOCTHIO MPSAMOU U
IIJIOCKOCTH.

Pemaths npuxianHble 3a/1a4u,
CBSI3aHHBIE C HAXO0XKJICHUEM
TrEOMETPUYECKUX BEJINYMH.
Pemats crepeomerpudeckue
3aJla4, CBA3aHHbIE C IPUMEHEHUEM
TEOpPEMBI O TPEX MEPHEHINKYIISIpax,
HaXO0XJAECHUEM PACCTOSIHUM,
ITOCTPOEHUEM MTPOEKIIUN.
CpaBHMBATH M aHAJIN3UPOBATH
YTBEPKACHUS C LIENIbIO BBISBICHUS
JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHHM.
AHanu3upPOBaTh U
MO/eJIMPOBATh HA SI3bIKE
Tr€OMETPUHU peallbHbIE CUTYAIIUH,
CBSI3aHHBIE C
NEePIEeHIUKYISIPHOCTHIO MPSAMOI U
IIJIOCKOCTH; UCCIEA0BATH
ITIOCTPOEHHBIE MOJIENH, B TOM YHCIIE
Y C UCIIOJIb30BAHUEM allapara
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anreopsl

Yrisel u PaCCTOSIHUSA
(16 4)

[ToBTOpEHME: YrOa MEXKAY NPSIMBIMU
Ha IJIOCKOCTH, TPUTOHOMETPUS B
IIPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB.

[ToBTOpEHME: YTOI MEKIY
CKpELIMBAIOIINMUCS IPSIMBIMU B
npocTpaHcTBe. I'eomerpuyeckue
METO/bl BBIYMCIICHHS YIJia MEXY
MPSIMBIMU B MHOTOTpaHHUKAX.
JByrpanubiii yroa. CBOMCTBO
JMHENHBIX YIJI0B JBYTPAaHHOIO yIJa.
[lepnenqukynspHbIe MIIOCKOCTH.
CaoiicTBa B3aIMHO
MEPIEHIUKYISIPHBIX TIIOCKOCTEH.
[Ipu3Hak nepneHuKyIsspHOCTH
IIJIOCKOCTEH; TeopeMa o MpAMOn
IIepeCceyeHms ABYX IIIOCKOCTEN
MEePIEHIUKYISIPHBIX TPEThEU
IJIOCKOCTH.

[IpsiMOyTONBHBIN MapaIeaenume;
KyO; U3MEpEeHusl, CBOMCTBA
MPSIMOYTOJIBHOTO MapasuiesenuIe 1a.
Teopema o nuaroHayu
MPSIMOYTOJIBHOTO MapasuielienuIe1a
U CIIEJICTBUE U3 HEE.
CrepeomeTpuuecKue U NpUKIaJIHbIE
3aJ1a4M, CBA3aHHbIE CO B3AUMHbBIM
PaCIIOIOAKEHUEM MTPSAMBIX U
IJIOCKOCTH.

IToBTOpEHME: CKpEIMBAOLINECS
HpsiMble, TapajieIbHbIE IUIOCKOCTH
B CTaHJIAPTHBIX MHOTOTPAHHUKAX.
[Tapa napasienbHbIX IIOCKOCTEN Ha
CKPEIMBAIOIINXCS TPAMBIX,
paccTosiHuEe MEXY
CKPELIMBAIOIINMHUCS TPSIMBIMU B
MIPOCTBIX CUTYaIUsX.

OnyckaHue NepneHIuKyisIpoB,
BBIYHCIICHUE PACCTOSHUN OT TOUKH
JI0 TOYKH; NIPSIMOM; IMIJIOCKOCTH.
Brruncnenue paccTosHUN MEXKIY
CKPEIIMBAIOIINUMUCS IPSIMBIMU C
MTOMOIIBIO MIEPIIEHIUKYISIPHOM
IIJIOCKOCTH.

TpéxrpaHHslil yroi, HEpaBeHCTBA
JUTSl TPEXTPAaHHBIX YTJIOB.

Teopema I[Tudaropa, Teopemsi
KOCHUHYCOB ¥ CUHYCOB ISl
TPEXTPAHHOTO yTIJIa. DJIEMEHTHI

AKTyaJau3upoBaThb (PaxkTel U
METO/1bI IIJITAHUMETPUH,
pejieBaHTHBIE TEME, TPOBOIUTD
aHaJIOTUU.

®opmyaMpPoOBaTh ONPEJICICHUE
JIBYT'PaHHOIO yIJIa.

Jloka3bIBaTh CBOKCTBO PAaBEHCTBA
BCEX JIMHEHHBIX yTJIOB
JIBYT'PaHHOIO yTJIa.
KnaccudpuuupoBars 1ByrpaHHbIC
YTJIbI B 3aBUCUMOCTH OT UX
rpajyCHOU MEPBHI.
®opmMyMpPOBaATH ONPEJICICHUE
B3aUMHO NEPIECHIUKYIISPHBIX
IJIOCKOCTEM.

Jloka3bpIBaTh TEOPEMY O IPU3HAKE
MEePHEHANKYJIIPHOCTH ABYX
MJIOCKOCTEH.

®opmyaMpoBaTh CIeACTBUE (U3
MpHU3HAKa) O NEPIECHIUKYIIPHOCTH
MIJIOCKOCTH, KOTOpast
MEepHEHAUKYIISIPHA IPSMOH, 110
KOTOPOU MEPECEKAIOTCS IBE
IIJIOCKOCTH, 3TU MJIOCKOCTSIM.
Jloka3bIBaTh YTBEPKIACHUS O €TO0
CBOMCTBAX; TEOPEMY U CIIEICTBUE
W3 HEE O IUArOHAIAX
MPSIMOYTOJIBHOTO
napajuieJenumesa.

Pemath crepeomerpuueckue
3a/1auu, CBS3aHHBIC C
NEePHEHIUKYISIPHOCTD MPSMBIX U
IIJIOCKOCTEM, UCTIOJIB3YS
TUIAaHUMETpUYecKue (PakTol U
METO/IBI.

IIpoBoanTh nOrMYECKH
KOPPEKTHBIE I0Ka3aTeIbHbIC
pacCyKJIeHHUs IPU PEIICHUH
T€OMETPUUYECKUX 3aJ1a4, CBI3aHHBIX
C IEPHEHANKYISIPHOCTHIO
IJIOCKOCTE.

AHau3UpPOBaAThH U
MO/1eJIMPOBATh Ha SI3BIKE
Tr€OMETPUHU peallbHbIE CUTYallUH,
CBSI3aHHBIE C
MEePHEHIUKYISIPHOCTHIO MPSIMBIX U
MJIOCKOCTE.

HccaenoBatbh NOCTpOEHHBIE
MOJICIIA, B TOM YHCJIC U C
MCIIOJIb30BAaHUEM arlfapara
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cheprudecKoit TeOMETPHUH:
reoJIe3N4eCcKue JIMHUU Ha 3eMIie

anreOpsol.

Pemars npukinagseie 3a1a4u,
CBSI3aHHBIC C HAXOXKJICHHEM
F€OMETPUYECKUX BEIUYUH

IIPABUJIO NapaJlIeenuIeaa,
YMHOKEHHUE BEKTOpa Ha YHUCIIO,
pa3iokeHue BeKTopa o 6asucy Tpéx
BEKTOPOB, HE JISKAIIUX B OJHON
IUIOCKOCTH.

CkansipHO€E TPOU3BENICHHE,
BBIUMCIIEHUE yTiIa MEX]Ty BEKTOpaMHU
B IIPOCTPAHCTBE.

[Ipocreiimme 3aga4n ¢ BEKTOpaMH

MHororpaHHMKH CucreMaTu3anus 3HaHUH: PaboraTthb ¢ yueOHMKOM: 33/1aBaTh
(7 q) MHOrorpaHHuK 1 €ro 3J1eMeHTHI. BOIIPOCHI, JIeNIaTh 3aMEUaHMUsl,
[Iupamupa. Buael nupamu. KOMMEHTApHH.
[IpaBunpHas nupamua. AHATU3MPOBATH PEILICHUE 33/1a4U.
[Tpuszma. [Ipsimasi 1 HaKJIOHHAA PucoBarthb BbITyKIIbIC
npusMmsbl. [IpaBunbHas mpusMma. MHOTOIPAHHUKH C 33JIaHHBIMU
[Ipsimoii napaimenenunen, CBOMCTBAMHM; BOCCTAHABIMBATh
MPSIMOYTOJIbHBIN MapajuieIenuIe], 00ITHi1 BUI BBITYKIIOTO
KYyO. MHOT'OIPAHHHKA IO IBYM €TI0
Brinykiibie MHOTOTpaHHUKH. MIPOCKIIUSIM.
Teopema Ditnepa. [IpaBunbHbie U Jloka3pIBaTh CBOMCTBA BBITYKJIOTO
MOJTYIIPaBUIIbHBIE MHOTOIPAaHHUKHU MHOT'OIPaHHUKA.
PucoBaTsb BbIITyKIIbIE
MHOT'OI'PAHHUKH C Pa3HON
SUNIEPOBOM XapaKTEPUCTUKOM;
HCCJIeI0BATH BO3MOXKHOCTH
MOJIyYEHUs Pe3yJIbTaTa Mpu
BApbUPOBAHUU JAHHBIX.
Jloka3pIBaTh CBOICTBA
MPaBUIILHBIX MHOTOTPAaHHUKOB.
IlnanmpoBaTh OCTpOCHUE
MPaBUJILHBIX MHOTOTPAaHHUKOB Ha
MOBEPXHOCTAX APYTHX MPABUIBHBIX
MHOTOIPAaHHUKOB
BekTopsbl [TonsiTHe BeKTOpa HA MJIOCKOCTH U B | AKTYalnu3upoBaTh (HaKThl U
NMPOCTPAHCTBE MIPOCTPAHCTBE. METO/IbI TTITAHUMETPHH,
(13 v) CyMMa 1 pa3HOCTb BEKTOPOB, pEeNEeBaHTHBIE TEME, TIPOBOAUTD

aHAJIOTHUH.
OnepupoBaTb NOHATHAMM:
BEKTOP Ha IJIOCKOCTH U B
MIPOCTPAHCTBE; KOMIUIAHAPHBIE
BEKTOpHI. [IpUBOIUTE IpUMEPHI
(bU3NYECKUX BEKTOPHBIX BEIUYHUH.
OcBauBaThb NpaBuia BbITOJTHEHUS
NEUCTBUI CIOXKEHUS 1 BBIUMTAHUS
BEKTOPOB, YMHOKEHHUS BEKTOpA HA
YHCJIO.

Jloka3bIBaTh IPU3HAK
KOMIUIAaHAPHOCTHU TPEX BEKTOPOB.
Jloka3bIBaTh TEOPEMY O
pa3I0kKEHUH JIF000T0 BEKTOpaA 1O
TpEM JTaHHBIM HEKOMIUTaHAPHBIM
BEKTOPaM.

IIpuMeHATH TpaBUJIa BBHITOJTHEHUS
JEUCTBUI CIOKEHUS 1 BEIUMTAHUS
BEKTOPOB, YMHOKEHHUS BEKTOpPA HA
YUCJIO MPU PEIICHUU 3a/1a4.
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HaxoauTh KOOpAMHATHI BEKTOPA B
JAaHHOM 0a3uce M CTPOUTH BEKTOP
0 €ro KOOpJIMHATaM.

BcenomHuUTS OonpeneneHue
CKaJISIPHOTO YMHOXEHUSI U €r0
CBOMCTBA. BEIYHCIATH C HOMOIILIO
CKQJISIPHOTO YMHOXEHUSI IJIUHBI
BEKTOPOB, YIJIbl MEXKY HUMH,
YCTaHABJIUBATh
MEPIEHAUKYISIPHOCTh BEKTOPOB.
AHAJIM3UPOBATH U MOAEJNPOBATH
Ha S13bIKE T€OMETPHUH PEaATIbHbBIC
CUTYalllH, CBA3aHHBIE C
(U3HYECKUMU BEKTOPHBIMU
BEJINYHHAMH.

Hcnoab3oBaTh pH penicHun
3a/a4, CBSI3aHHBIX C BEKTOPAMH B
MPOCTPAHCTBE, INIAHUMETPUYECKUE
(haKThl 1 METOJIBI

JABukeHust
(S9)

JIBM>KEHUS MPOCTPAHCTBA.
OtoOpakenus. J{BuxeHus: u
paBeHCTBO (puryp. ObmuIMe cBOlicTBa
NBIKEHUN. BUabI ABMOKEHUN:
NapajuIeIbHbIN IEPEHOC,
LIEHTpalbHasl CHMMETPUS,
3epKaibHasi CHMMETpPHSI, TOBOPOT
BOKpYT npsamoii. [IpeoOpazoBanus
nogoous. [Ipsimas u cepa Ditnepa.
I'eomeTpuueckue 3a1aun Ha
MIPUMEHEHUE JIBUKEHUS

CB0001HO onepupoBaTh
MNOHATUSIMHU: OTOOpaKEHHE
MIPOCTPAHCTBA Ha ceOs1, IBMKCHUC
IPOCTPAHCTBA; LIEHTPAJIbHAS,
oceBasi M 3epKajbHast CAMMETPHH,
napaJielibHbli IepeHoc;
PaBEHCTBO U MOJ00He HuUryp.
Jloka3bIBaTh YTBEPKICHUS O TOM,
YTO IIEHTpPaJIbHAS, OCEBas U
3epKaJIbHasi CHMMETPUH,
napajuieNIbHBIA IEPEHOC SIBIISTIOTCS
JBYOKEHUSMU. BbINOTHATH
npeoOpa3oBaHus T0100Us.
OnepupoBaTb NOHATHAMM:
npsiMas u cepa Ditnepa.

PemaTth reomerprueckue 3aj1auu C
HCIOJIb30BAaHUEM JBUKECHUM.
Hcnoab30BaTh MpH peLieHUN
3aj71a4 IBIKEHHS TPOCTPAHCTBA U
MX CBOWCTBA.

CpaBHMBATB U aHAJTU3MPOBATH
YTBEPXKJIEHHUSI C 1IETbIO BBISBICHUS
JIOTHYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PacCyXkKJIECHUH.
HccaenoBarb NOCTPOEHHBIE
MO/IEJIH.

Hcnoas3oBath nupposbie

pecypcbl

11 xkaacc (He menee 105 )
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Ha3Banue
(TeMBI) Kypca
(KOJIMYEeCTBO YaCoOB)

pa3nesa

OcHoBHOe coepkaHue

OcHoOBHbBIE BU/IBI IeSITeJIbHOCTH
yualuxcst

AHaJMTHYeCKas [ToBTOpEeHUe: KOOPAMHATHI BEKTOpPa | AKTYyaJIu3UpPOBaTh (PAKTHI U
reoMmeTpus HAa IUIOCKOCTH U B IIPOCTPAHCTBE, METO/1bI IIJITAHUMETPUH,
(15 49) CKQJISIPHOE MPOU3BEICHUE pEIEBAHTHBIE TEME, TPOBOIUTD
BEKTOPOB, BBIUNCIICHHUE yIila MEXKIY | AHAJIOTUU.
BEKTOpPaMH B IIPOCTPAHCTBE. CBoauTh JIHCTBUS C BEKTOPAMU K
VYpaBHeHHE NPSAMOM, IPOXOASIIECH | aHAJIOTUYHBIM JIEUCTBUAM C UX
yepes BE TOUKHU. KOOpJMHATaMH.
YpaBHEHME IIIOCKOCTH, HOPMAJIb, BcenomuuTh onpeneneHue
YpaBHEHHUE IUIOCKOCTH B OTPE3KaX | CKAJISIPHOTO YMHOKEHUS U €T0
BexTtopHoe npousseneHue. CBOMCTBA. BBIYMCIIATE C TOMOILBIO
JInHelHbIe HEPABEHCTBA, JIMHEWHOE | CKAISIPHOIO YMHOXXEHUS JUIMHBI
IIPOrpaMMHUPOBAHKE BEKTOPOB, YIJIbl MEXy HUMH,
AHanutuueckue METObl pacuéra YCTaHaBJIMBATh
yria MeXIy IpsIMbIMU U NEPIEHIUKYJIIPHOCTh BEKTOPOB.
IJIOCKOCTSIMU B MHOTOTPaHHHUKAX. BbiBoaMTH ypaBHEHUE MIIOCKOCTH
dopmyia pacCTOSHUS OT TOUKU A0 | U GOPMYILY pacCTOSTHUS OT TOUKU
IJIOCKOCTH B KOOPAUHATAX. JI0 MJIOCKOCTH.
Haxoxzaenue paccrosHuil or Touku | Pemars 3anaun, coderas
710 IIJIOCKOCTH B KyOe U KOOPJHMHATHBINA U BEKTOPHBIN
IIPaBWIBHOM NUpaMuUe METOJIBI.
IIpoBoaMTH JIOTHYECKHU
KOPPEKTHBIE JOKa3aTeJbHbIC
paccysKAeHHus [IpU PEeLUICHUH
reOMETPUYECKUX 3a/1a4 Ha
IIPUMEHEHNE BEKTOPHO-
KOOPJMHATHOI'O METOJA.
AHaIU3UPOBATH U
MO/IeJINPOBATD HA S3BIKE
reOMEeTPUHU pealibHbIe CUTYAlIUH,
CBSI3aHHbBIE BEKTOPAMHU U
KOOpJMHATaMH.
HccnenoBath nocTpoeHHBIE
MOJIEH, B TOM UHUCJIE U C
MCII0JIb30BaHUEM arrapara
anreOpsol.
Hcnonb30BaTh KOMIIBIOTEPHBIE
IIPOrPaMMBI.
3HAKOMHTBCS C UICTOPHUEH
pa3BUTHS MaTEMATUKU
IToBTOpEHHE, CeueHnst MHOTOIPaHHUKOB: Crpours ceueHus.
00001eHNE U | CTaHJAPTHBIE MHOTOTPAHHHUKH, Pemate crepeomerpudeckre
CHCTeMaTH3alUs METO/]I CJIEJIOB, CTaHJapTHBIE 3aJ1a4M Ha J0Ka3aTeIbCTBO
3HAHUI IJIOCKOCTH, IEPECeUEHUs IPSIMbIX U | MAaTEMAaTUYECKUX OTHOILICHHH,
(15 4acos) IJI0CKOCTEN HaXO0XIEHUE T€OMETPUUECKUX

[TapamiensHbIe IpsIMBIE U
IJIOCKOCTH: MapajliebHbIE
CEYEHMs], paCUET OTHOLIEHUN, YTIJIbl
MEX/y CKPEIMBAIOIIUMUCS
MPSIMBIMU

BENTWYUH (JUTMH, yTJIOB, IUIOIIAJICH,
00BEMOB).

Hcnoab3oBath IpH pelieHUN
CTEPEOMETPUUYECKHX 3a/1a4
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[lepnieHiuKynspHBIE IPSIMBIE U
TJIOCKOCTH: CTaHJIAPTHBIE Maphl
MEePIEeHIUKYISAPHBIX TUIOCKOCTEH U
MPSIMBIX, CHMMETPHH
MHOTOTPaHHUKOB, TEOpEMa O TPEX
MEPICHIUKYIISAPaX, BRIYUCICHUS
JUIMH B MHOTOTpaHHHUKaX
[ToBTOpenue: miomanu
MHOTOYT'OJIbHUKOB, ()OPMYJIIBI JISI
IJIOMIA/IeH, COOOpaKESHHSI TOA00USI.
IImomanu ceuenunii
MHOTOTPAaHHUKOB: TUIOIIATH
MMOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKECHHUSI TOA00MS

IUIAHUMETPUYCCKHE (HaKThI U
METOABI.

IpoBoOAMTH JTOTUYECKU
KOPPEKTHBIC J0Ka3aTeIbHbIC
pacCyXIeHHs TIPU PECIICHUH
CTePEOMETPUYECKUX 3a/1aY.
CpaBHUBATb U aHAJHM3UPOBATH
PCAJIbHBIC CUTYAallUU WU BBIABJIATH
BO3MOXKHOCTh €€ MOJICIMPOBAHUS
Ha A3bIKC TCOMCTPHUH.
MoaennpoBaTth peabHyIO
CHUTYAIIMIO Ha SI3bIKE TCOMETPHH U
HCCJIEI0BATH TIOCTPOCHHBIC
MOJCJIN, B TOM YHCJIC U C
UCIIOJIb30BAHUEM arapaTa
aJreOphl.

Hcnonb30BaTh KOMITBIOTEPHBIE
[porpamMmsl Ipyu pCIICHUH 3a4a4.

O0BéM
MHOTOTPaAHHUKA
(17 9)

O6béM Tena. ObbeM
IPSIMOYTOJIBHOTO
napasenenumnena. 3azauu oo
yIBOCHUU Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKLUH yTJa.
CrepeomeTpHuuecKue 3a1auu,
CBsI3aHHbIE C 00BEMOM
IPSIMOYTOJIBHOTO
napasJiesienunesa.

[IpuknaaHble 33129, CBSI3aHHBIE C
BbIUUCIIEHUEM 00BEMa
MPSIMOYTOJTBHOTO
napasiesienunena.

O06BbEM IpSIMO TPU3MBI.
CrepeomeTrpuueckue 3aaud,
CBSI3aHHBIE C BEIYMCIIEHUEM
00BEMOB NMPSAMON TPU3MBI.
[TpuknaaHble 33129, CBSI3aHHBIE C
00BEMOM MPSIMOI MPU3MBI.
Boruncnenme o6bEMOB Tel ©
MIOMOILBIO OTIPENIENEHHOTO
nHTerpana. O6bEM HaKJIOHHOMN
MIPU3MBI, TUPAMUJIBI.

®opmyna 00bEMa MUpaMUIbIL.
OTHo1eHne 06bEMOB MUPAMUJL C
00IIM yTIIOM.
CrepeomeTrpuueckue 3a1aud,
CBsI3aHHBIE C 00BEMAMU HAKIIOHHOH
MIPU3MBI, TUPAMUJIBI.
[IpukiiagHele 3aga4u 10 TEME
«OOBEMBI TEN», CBA3aHHBIE C
00BEMOM HAKJIOHHOM MPU3MBI,
UPaMUIbL.

CB0001HO OnIEpHpPOBATH
MOHATUSIMU: 00BEM Tela, 00bEM
PSIMOYTOJIBHOTO
napaieNenue/a.
®opMyJIMPOBATH OCHOBHBIE
cBOIicTBa 0OBEMOB.
Jloka3pIBaTh TeopeMy 00 00bEMe
MPSIMOYTOJIBHOTO
napajuieNienunea, CiIeCTBUS U3
HEE.

Pa3pe3aTh MHOTOTpaHHUKH,
MIEPEKIIAIbIBATh YACTH.

Pemathb crepeomeTpuieckue
3aJla4d, CBS3aHHBIC C
BBIUHCIICHHEM 00bEMa
MPSIMOYTOJIBHOTO
napajuieNienumnena, IpusMbl.
CpaBHUBATH U AHAJTU3UPOBATH
YTBEPKACHHUS C 1IETbIO BBISIBICHUS
JIOTUYECKH KOPPEKTHBIX H
HEKOPPEKTHBIX PACCYKICHUM.
AHAIM3UPOBATH H
MO/IeJINPOBATDH Ha SA3BIKE
TC€OMETPHUH PEATbHBIC CUTYAIIHH,
CBsI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO
napajuieNienumne1a, Ipu3Msl,

MU PAMH/TBI.

HccnenoBath mOCTpOSHHBIC
MOJICJTH, B TOM YHCJIE U C
MCIIOJIb30BaHUEM ammapaTa
anreopswl.
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[Ipumenenne 0ObEMOB.
Brruncnenue pacCcTosHuA 10
TUIOCKOCTH

BbIBOAUTH OCHOBHYIO
HUHTETPATBHYIO (HOPMYITY st
BBIUHCIICHUS 00bEMOB TEJl.
Jloka3pIBaTh TeOpeMy 00 00bEéMe
HAKJIOHHOM MPU3MBbI Ha IIpUMepe
TPEYTOJIbHOU NPU3MBI U JJIS
MIPOU3BOJIBLHON MTPU3MBI.
Jloka3pIBaTh TEOpeMy: 00 00bEMe
nUpaMuibl, GOPMYIUPOBATD
CJIEZICTBUSA U3 Hee: 00BEM
yCE€UE€HHOU nmupamuibl. BEIBOIUTH
dbopMyITy 1S BEIYUCIICHUS
00BbEMOB YCEUEHHOM MMUPAMMUTBI

Tena BpalleHusl.
Cdepa U map.
KomOunanus TeJl
BpallleHUA u
MHOTOrPAHHMKOB

(24 9)

Hunuaapuyeckas oBEpXHOCTb,
o0pa3yrolne HUIHHIPHIECKOI
MTOBEPXHOCTH.

Hwmnap. [pssmont KpyroBoi
unuHap. [nomans noBepxHocTH
UWIHH]IPA.

Konnueckas noBEpXHOCTB,
o0pa3ymolire KOHU4eCKOn
noBepxHocTu. Konyc. Ceuenue
KOHYCa MJIOCKOCTHIO,
MapaieabHOM IJIOCKOCTH
OCHOBaHMS. Y CEUEHHBIN KOHYC.
N3006pakeHne KOHYCOB U
yCEUEHHBIX KOHYCOB.

[Inomanp 60KOBOM MOBEPXHOCTH U
TMIOJIHOM MMOBEPXHOCTH KOHYCA.
CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
MOCTPOEHUEM CEUCHUH LUIINH]IPA,
KOHYyca.

[Ipuknansble 3a1a4u, CBSI3aHHBIE C
LHWINHAPOM

Cdepa u map.

[lepeceuenue cheps! 1 mapa ¢
II0CKOCThI0. Kacanue mapa u
cdepsl I0CKOCThIO. Bua u
n300pakeHue 1apa.

VYpaBuenue coepsl. [Tnomans
cdepsl u e€ yacTeil.

Cummerpus chepsl 1 mapa.
CrepeomeTpryeCcKHe 3a/1a4r Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO CEpOi U MapoM,
IIOCTPOCHHUEM UX CEYEHUU
IJI0CKOCTBIO.

[IpuknanHele 3a1a4uu, CBI3aHHBIE CO
cdepoit u mapom.

[ToBTOpPEHME: OKPYKHOCTH Ha
IJIOCKOCTH, BBIYHMCIICHUS B

CB0001HO onepupoBaTh
MOHATHAMM: IWIHHPUYECKas
IIOBEPXHOCTh, LUIuHAp. M3yyaTs
CHOCOOBI MOTyYSHUS
LMJIMHIPUYECKON OBEPXHOCTH,
LWIMH]IPA.
N300panxaTh WIMHID U €70
CEYEHHUS II0CKOCTBIO.
CB000/1HO OnIepHpPoOBaTH
MOHATHAMM: KOHUYECKAsI
[IOBEPXHOCTb, KOHYC, YCEUEHHBIN
KoHyc. M3y4ars ciocoOsbl
IIOJIy4EeHUSI KOHUYECKON
IIOBEPXHOCTH, KOHYCA.
H300paxkarh KOHYC U €ro
CEYEHHUS IIJIOCKOCTBIO,
MPOXOJIAIIEH Yepe3 0Ch, U
IJIOCKOCTBIO, IEPIIEHAUKYIIAPHON
K OCH.
BoiBoauTh hopMyIIbl 1715
BbIUKCIIEHHS] OOKOBOM U MOJTHOM
MIOBEPXHOCTEN TEJI BpaILlEHUSI.
Pemarsb crepeomerpuueckue
3aJla4M, CBA3aHHbIE C TEIAMHU
BpallleHHUs1, HaX0KJIEHUEM
IoImaau 60KOBOM U MOTHOM
MOBEPXHOCTHU, TOCTPOEHUEM
CEYCHUN.
Hcnoab3oBatrh Ipu pelicHUN
3ajlay MJIaHUMETpUUYECKHe (DaKThI
U METOJIBI.
CpaBHUBATB 1 AaHAJIN3MPOBATH
YTBEPKACHHUS C LIENIbIO BBISBICHUS
JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHHM.
AHaIU3UPOBATH U
MO/1eJINPOBAaTh Ha A3bIKE
TrE€OMETPUH PEATIBHBIE CUTYALIUH,




58

OKPYXHOCTH, CTaHJapTHBIC
noxoous

Pazauunsie KOM6I/IH3,I_[I/II/I TCII

Bpali€HUA 1 MHOT'OI'PaHHHUKOB.

3amaun o teme «Tema u
MTOBEPXHOCTH BPAILICHUSD

CBSI3aHHBIE C KOHYCOM U
LUIMHIPOM.

HccaenoBath NocTpoeHHbIE
MOJIEIH, B TOM UHUCJIE U C
UCIOJIb30BaHUEM allnapara
anreOpbl

AKTYyanu3upoBaTh (axThl U
METO/Ibl IIJITAHUMETPUH,
pesieBaHTHbIE TEME, IPOBOAUTH
AHAJIOTHH.

CB0001HO OnIEpUpPOBATH
NOHATUSIMU: cdepa U 1map, UEHTP,
panuyc, tuamerp chepsl 1 mapa.
HccaenoBarb B3auMHOE
pacriosiokeHue chepsl u
IIJIOCKOCTH.

®opMyIHpoOBATH OIpeCIICHUE
KacaTeIbHON TIOCKOCTH K cdepe.
Jloka3bIBaTh TEOPEMBI O
CBONCTBE U IIPU3HAKE
KacaTeJIbHOU IIOCKOCTH.
BuiBoauTh hopmymy ams
BBIUMCIICHUS IIJI0LIAIU cepsl
gepes paanyc chepsl.

Pemats cTrepeomeTpuyeckue
3aJ1a4M, CBA3aHHbIE CO cepoit U
I1apOM, HaXOXIE€HUEM IUIOIIA M
chepsl 1 €€ yacTel, TOCTPOCHUEM
ceueHuit cepsl U mapa.
AHaIU3UPOBATH U
MO/ICJINPOBATD HA SA3BIKE
reOMETPUHU pealibHbIE CUTYAlIUH,
CBsI3aHHBIE C IApOM U c(epoit.
Pemate npocteie 3a1a4u, B
KOTOPBIX (PUTYPUPYIOT
KOMOMHAIIMK TeJ BpaIleHUs U
MHOTOTPaHHHUKOB.
Hcnoab3oBath Ipyu pelicHUN
3ajiay, CBA3aHHBIX CO chepoil u
1apom, MIaHUMETPUUYECKUE
(baKThl 1 METO/IBI.

Pemarhb crepeomerpuueckue
3aJla4M, CBA3aHHbIE C TEIAMHU
BpallleHus1, TOCTPOEHUEM CeUeHU I
TeJ BpalleHHsl, C KOMOMHALUSAMHU
TeJ BpalleHHs] © MHOTOTPaHHHUKOB.
IIpoBoanTh NOTrMYECKH
KOPPEKTHBIE JI0Ka3aTeIbHbIE
paccyX/1eHUs IIPU pelIeHUN
reOMETPUYECKUX 3a/1a4,
CBSI3aHHBIX C
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MEePIEeHIUKYISIPHOCTHIO
IJIOCKOCTEM.

AHAJIN3UPOBATH U
MO/1eJIMPOBATh Ha SI3bIKE
reOMEeTPUHU pealibHbIe CUTYAlIUH,
CBA3aHHBIC C MHOT'OI'paHHUKAMMU.
HccnenoBath nocTpoeHHbIE
MO/ICJI, B TOM YHCJIE U C
MCIIOJIb30BAaHUEM arrapaTa
aJIreOpBhl.
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Inomann
MOBEPXHOCTH

00bEMBI KPYIJIBIX TeJl
09

Hu

O6vem mumuHapa. Teopema 00
00BEME MPSAMOTO MIITUHAPA.
IImomany OOKOBOH U ITOJIHOK
MTOBEPXHOCTH IIVITHHIPA.
Brruncnenmne 06bEMOB Tel ¢
IIOMOIIBIO ONIPEAECIEHHOTO
unterpana. O6bEM KoHyca.
[Tnomanu 60xK0BOI M MOTHOM
MIOBEPXHOCTH KOHYCA.
CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C BHIYUCIICHHEM
00BEMOB IUITUH/IPA, KOHYCA.
[IpukianHele 3a1a4u MO TEMe
«OO0BEMBI U TUIOLIATN
MOBEPXHOCTEH Tell.

OO0BEM 11apa ¥ MapoBOTO CEKTOPA.
Teopema 00 00bEMeE 11apa.
[Tnomane chepsr.
CrepeoMeTpuueckue 3aaauu,
CBSI3aHHBIC C BEIYHCIICHHEM
00BEMOB 11apa, MapoBOro
CErMeHTa, AapOBOT0 CEKTOPA.
[IpuknanHelie 3a1a4u MO TEME
«O0BEMEI Te», CBI3aHHBIE C
00BEMOM I1apa ¥ IIIOMIABI0
cdepsl.

CooTHOIIEHUS MEX 1Y TLTOMAISIMHI
MOBEPXHOCTEN U 00bEMAMHU
HOIOOHBIX TEIL.

[TonoOHEbIE TeNa B MPOCTPAHCTBE.
N3menenne o0bEMa pu Mog00MH.
CrepeomeTpHuuecKue 3a1auu,
CBSI3aHHBIE C BHIYHCIICHHEM
00BEMOB TeJN U IUIOMIAIeH
MOBEPXHOCTEN

CB0001HO OnIepUpoOBaTH
MOHATHAMM: 00BEM Tea,
IJIOLIA/1b TOBEPXHOCTH.
®opmyMpPOBaTH OCHOBHBIC
CBOIiCTBa 0OBEMOB.
Jloka3pIBaTh T€OPEMBI: 00
00béMe nuIMHIpa; 00 00BEME
KoHyca. BBIBOAUTH (HOPMYITBI JUIS
BBIYHUCIICHHS 00BEMA YCEUEHHOTO
KOHYca.

HccnenoBath nocTpoeHHbIE
MO/IEJId, B TOM YHCJIE U C
MCIIOJIb30BAaHUEM arrapaTa
aJreOpBhl.

3HATh BO3MOKHOCTH PEIICHUS
3a/1a4 Ha IOCTPOEHUE IIUPKYJIEM U
JTUHENKOM, 0 KITaCCUYEeCKUX
Hepa3pennmMbIX 3a/1a4ax.
CB0001HO OnIEpHpPOBaTH
MOHATHSMMU: [IAPOBON CEIrMEHT,
IaPOBOM CJIOM, IIApOBOM CEKTOD,
OCHOBaHUE M BHICOTA CErMEHTA,
OCHOBaHHE U BBICOTA LIAPOBOTO
CII041.

BoiBoauTh hopMyIbl 1
HAXO0XJICHUS 00BEMOB MIAPOBOTO
CErMEeHTa, IIapPOBOT0 CEKTOPa,
ionaau cepel.

Joka3pIBaTh TeopeMy 00 00bEMe
niapa.

Pemath crepeomerpuueckue
3aJ1a4M, CBA3aHHbIE C 00BEMOM
mapa, IapoBOro CETMEHTa,
IIapOBOTO CEKTOPA, TUIOLIA/IbIO
cdepsl.

CpaBHUBATH U AaHAJM3UPOBAThH
YTBEPKJICHHUS C LIEJIbIO BBISIBICHUS
JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKJICHUM.
AHaIU3UPOBATH U

MO/ eJMPOBATh Ha SI3bIKE
T€OMETPUHU PeaIbHbIC CUTYAIIUH,
CBsI3aHHBIE C 00BEMOM I1apa,
IapOBOT'0 CErMEHTA, IIIAPOBOTO
CErMEeHTa, TIOIMABI0 C(hEephl.
CB000HO OnIepupoOBaTH
MOHSITHEM: TIOF00HBIE TeNa B
MPOCTPAHCTBE.

BoruucasaTs 00bEMBI TS C
MOMOIIIBIO ONPENEIEHHOTO
WHTEerpasa.




Pemars crepeomerpruueckue
3a/1auu, CBSI3aHHBIE C
COOTHOLIEHUSIMH MEXY
IJIOIIASIMU [TOBEPXHOCTEN U
00BéMaMU ITOTOOHBIX TEI.
IpoBoauTh JIOTHYECKHU
KOPPEKTHBIE J0Ka3aTeJbHbIe
paccy:KIeHus Npu perieHun
r€OMETPUYECKUX 3a]1a4,
CBSI3aHHBIX C BBIYUCIICHUEM
00BEMOB TeJ C MOMOIIBIO
ONPEAECIEHHOIO HHTETPAIa,
HAax0JICHHEM COOTHOLLIEHUS
MEXy IJIOIIAIIMH ITOBEPXHOCTEHN
A 00bEMaMi OXOOHBIX TEJL.
AHaU3UPOBAThH U

MO/ eJMPOBATH Ha SI3bIKE
T€OMETPUHU pealIbHbIC CUTYAIIUH,
CBsI3aHHBIE C 00bEMaMU U
MMOBEPXHOCTSAMHM TEJl, HA
JI0OKa3aTeJIbCTBO U HAa HaXOXK/CHUE
T€OMETPUUYECKUX BETUINH
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IMoBTOpEHME,
00001IeHNE
cucTeMaTH3alus
3HAHUM

(25 4)

O6o0maroriee MOBTOPEHHE
MOHSTUH U METOJIOB Kypca
reomerpuu 10-11 knaccos,
cucTeMaTu3alus 3HaHHM.
Hcropus pa3BUTHS CTEPEOMETPUU
KaK HayKU U €€ pojib B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Pemars crepeomerpruueckue
3aJ1a4M Ha J0Ka3aTeIbCTBO
MaTE€MaTUYECKUX OTHOILIECHUH,
HAXO0XJEHUE T€OMETPUUECKUX
BEJIMYUH (JJIUH, YTJIOB, IJIOIIACH,
00BEMOB).

Hcnoab3oBath IpHu pelicHUU
CTEPEOMETPUYECKUX 3a/1a4
IUTAaHUMETpUYecKue (PakTol U
METO/JIbI.

IIpoBoanTh nOrMYECKH
KOPPEKTHBIE JI0KA3aTEIbHbIE
pacCyXJIeHHUs IIPU PELICHUH
CTEPEOMETPUYECKUX U
IJJAHUMETPUYECKUX 3a/a4.
CpaBHUBATBH U AHAJTU3UPOBATH
peabHble CUTYalluu U BBISBIIATH
BO3MOXHOCTb €€ MOJICIIUPOBAHUS
Ha S13bIKE T€OMETPHH.
MoaenupoBaTh peabHYIO
CUTYAIIUIO Ha SI3bIKE T€OMETPUU U
HCCJIe0BATH [TIOCTPOCHHbBIE
MO/IEJI, B TOM YHCJIE U C
MCII0JIb30BaHUEM arrapaTa
anreOpsl.

Hcnoab30BaTh KOMIIBIOTEPHBIE
[IpOrpaMMBbl IPU PEIICHUH 3aa4.
ITosyuaTs npeacrasiieHue o
Tr€OMETPHUHU KaK O pa3BUBAIOLICICS
HayKe, UCCIEeAYIoUIeH
OKpPY’KaIOIIHI MUP, CBSI3aHHOU C
peabHBIMH OOBEKTAMH,
MIOMOTalOIIEH PEIINTD PeaIbHbIE
KU3HEHHBIE CUTYallUU O POJIU
CTEPEOMETPUN B Pa3BUTHH
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
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PABOYASA TIPOI'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTD

U CTATUCTHUKA»
(ID 2225364)

IHHOACHUTEJBHASA 3AIINCKA

YueOHsiii Kypc «BeposSTHOCTP M CTaTUCTUKa» YIIyOJIEHHOTO YPOBHS SIBIISIETCS
IPOAOKEHUEM U Pa3BUTHEM OJIHOMMEHHOI'O yU4EOHOI0 Kypca yriiyOJIEHHOTO YPOBHS Ha
YPOBHE cCpeaHero obmiero o0pa3oBaHus. Y4eOHBIM Kypc NpeJHa3HadeH JUis
dbopMupoBaHUs y 00y4aIOIIUXCS CTATUCTHUECKOHN KYJIbTYPBI M IOHUMaHHSI POJIU TEOPUU
BEPOATHOCTEH KaK MaTeMaTUYECKOTO MHCTPYMEHTA JIJIsl U3YUCHHS CITy4allHbIX COOBITUH,
BeMYMH M mnponeccoB. Ilpu wm3yueHum Kypca oboramarorcs MpeACTaBICHUS
oOyJaroluxcst 0 METOJax UCCIEOBaHUsI U3MEHYMBOTO MUPA, Pa3BUBACTCS TOHUMAHUE
3HaYUMOCTH U OOIIHOCTH MaTE€MaTHYECKUX METOJOB IO3HAHHUS KaK HEOThEMJIEMOM
Y4aCTU COBPEMEHHOI'O €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

ConepxaHue yueOHOro Kypca HalpaBlIEHO Ha 3aKpEIUICHUE 3HAHUM, MOJYyYEHHBIX
IpU HU3YYEHHH Kypca Ha YpOBHE OCHOBHOIO 0O0IIero oOpa3oBaHMs, U Ha pa3BUTHE
IIPEACTABJICHUNM O CIy4YalHBIX BEJIIMYMHAX M B3aMMOCBS3SIX MEXIYy HHUMHM Ha BaXKHBIX
IIpUMEpPAX, CIOKEThl KOTOPBIX NMOYEPIHYTHI M3 OKPYKAKOUIEro mupa. B pesynprare y
oOy4Jaronuxcst J0JHKHO CPOPMUPOBATHCS MPEACTABICHUE O HanboJiee yoTpeOUTENbHBIX
M o0mMX  MaTeMaTUYECKUX  MOJENSX,  HMCHOJB3YEMbIX Uil  ONHCAHUS
aHTPOMOMETPUUECKUX U AeMOrpapUuecKuX BEIUUHH, IOTPEIIHOCTEN B pa3IM4HbIe pojia
U3MEpPEHUSX, JUIMTENBHOCTH  O€30TKa3HOM palbOThl  TEXHUYECKHMX  YCTPOUCTB,
XapaKTEPUCTHK MAaCCOBBIX SIBJIEHUH U MPOLIECCOB B 00IIECTBE. YUEOHBIN KypC SIBISETCS
0azoif 171 OCBOEHHUS BEPOSITHOCTHO-CTATUCTHUUECKUX METOJIOB, HEOOXOAMMBIX
CHeuaIicTaM HE TOJIbKO HMH)KEHEPHBIX CHEUUATIbHOCTEH, HO TaKXe COLUAIbHBIX U
MICUXOJIOTMYECKHUX, MOCKOJIbKY COBPEMEHHBbIE OOIECTBEHHbIE HAYKH B 3HAUUTEIbHOMN
Mepe UCHOJB3YIOT ammnapar aHaiu3a OOJbIINX JaHHBIX. LleHTpanbHy0 4acTh yueOHOro
Kypca 3aHUMaeT OO0CYXJCHHE 3aKOHa OOJBIIMX 4YHCesl — (PYHIAMEHTAJIBHOIO 3aKOHa
MPUPObI, UMEIOIIETO MaTEMAaTHUECKYIO (hOpPMATU3AIHIO.

B coorBercTBUM ¢ yKa3aHHBIMH LEIIMH B CTPYKType YyueOHOro Kypca
«BeposiTHOCTP M CTAaTUCTHKA» Ha YIriOyOJEHHOM YPOBHE BbIIEIEHBl OCHOBHBIC
cojepkarenbHble JUHUU: «CiydyailHble COOBITUSI U BEpOSITHOCTH» U «CiyuyailiHble
BEJIMYMHBI U 3aKOH OOJIBILIUX YHCEID.

[ToMUMO OCHOBHBIX JMHHUI B y4eOHBIH KypC BKJIIOUEHBI 3JIEMEHTHI TEOPUU IpadoB
¥ TEOPUU MHOKECTB, HEOOXOIMMBbIE I TIOJHOLIEHHOTO OCBOCHMS MaTepuasa JaHHOTO
y4eOHOTro Kypca U CMEXHBIX MATEMAaTHYECKIX yUYEOHBIX KYpPCOB.

Conepxanue nuHun «CinydaiiHble COOBITUSI U BEPOSITHOCTHY CITY>KUT OCHOBOM ISt
(dbopMHUpOBaHUs MPEACTABICHUN O paclpeieieHud BEpOSITHOCTEH MEXy 3HAUCHUSIMU
CIyYaWHBIX BEJIMYMH. BaXHyr0 4YacTb B 3TOM COACPKATEILHOM JIMHUM 3aHUMACT
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U3Y4YEHUE T€OMETPUYECKOr0 W OMHOMMAIBHOTO PACIPENESICHU U 3HAKOMCTBO C HUX
HETPEPHIBHBIMU aHAJIOTaMU — MTOKa3aTEIbHBIM U HOPMAJIbHBIM pacipeaeICHUsIMH.

TeMbl, CBsSI3aHHBIE C  HEOPEPHIBHBIMU  CIyYalHBIMM  BEIMYMHAMH U
pacnpeneneHusIMA, aKIICHTUPYIOT BHUMaHHWE OOYYalomUXCsl Ha OMUCAHUU U U3YYCHUU
CIIy4ailHBIX SIBJICHUH C TIOMOUIbI0O HENmpepbIiBHBIX (yHKIMHA. OCHOBHOE BHHUMAHHE
ylIeNsieTcs MOKa3aTeIbHOMY U HOPMAJIbHOMY pacipeieICHUsIM.

B ydeGHOM Kypce mpeaycMaTpUBAETCsl O3HAKOMUTEIHFHOE U3YYCHHUE CBSI3U MEXKITY
CIIyJallHBIMM BEJIMYMHAMHU W OMHCAHHE 3TOH CBS3M C IMOMOIIBIO0 KodddumuerTa
KOPPEJSLMU U €r0 BBIOOPOYHOTO aHaJIora. DTH JIEMEHTHI COACPKAHUS Pa3BUBAIOT TEMY
«/lnarpamMmbl paccerBaHuUs», M3YUYEHHYIO HA YPOBHE OCHOBHOI'O OOIIEro o0pa3oBaHus, U
BO MHOT'OM OIMPAIOTCSI HA CBEICHUS U3 KYPCOB aJireOpbl U T€OMETPUH.

Emeé onun sneMeHT cojliepaaHusi, KOTOPBIN MpeasiaraeTcsi Ha 03HAKOMHUTEIHLHOM
YPOBHE — MOCJIEIOBATEILHOCTh CIIyYalHbIX HE3aBUCUMBIX COOBITUM, HACTYNAIOIINX B
eauHuIy BpeMeHH. O3HaKOMIJIEHUE C PaclpeIeICHUEM BEPOSITHOCTEN KOJIMYECTBA TAKUX
COOBITUI HOCHUT pPa3BUBAIOLIMN XapakTep U SABJISETCS aKTyalbHBIM I OyAayIIuX
aOUTYypHEHTOB, TIOCTYMAlOIIUX HAa Yy4eOHbIE CIEUHAIBHOCTH, CBS3aHHBIE C
00111eCTBEHHBIMU HayKaMU, TICUXOJIOTUEH U YITPABICHUEM.

Ha wuzydenne yueOHOTO Kypca «BepoATHOCTh M CTAaTUCTHKA» Ha YTiIyOJIEHHOM
ypoBHe oTBoAUTCS 68 yacoB: B 10 knacce — 34 yaca (1 yac B Hegemo), B 11 kiacce — 34
yaca (1 4ac B Hezemo).

COAEPKXAHUE OBYUYEHUSA
10 KITACC

I'pad, cBssubIl rpad, mytu B rpade: mukiabl ¥ nenu. CTeneHb (BaJCHTHOCTH)
BepinHbL. ['padsl Ha TToCcKOCTH. JlepeBbsi.

CrnydailiHple SKCIIEPUMEHTHI (OMBIThI) W CIydalHbIe COOBITHS. DJeMEHTapHbIC
coObITUsl (UCXOAbl). BeposATHOCTH chydailHOTO coObITUS. bBaM30CTh YacToThl U
BEPOATHOCTU COOBITHI. CiydaliHbl€ ONBITHI C PABHOBO3MOXKHBIMHM DJIEMEHTAPHBIMU
COOBITHUSIMU.

Omnepauun HaJx COOBITUSMHU: TepecedeHHe, OOBbEeIWHEHHUE, MPOTHUBOIOJIOKHBIE
coObITus. Jluarpammer Ditnepa. @opmyiia CJI0KEHUS BEPOSTHOCTEH.

VYcioBHasE BEPOSATHOCTb. YMHOMKEHUE BEpOATHOCTEH. JlepeBo  Ciiy4yaiiHOTO
skcniepuMenTa. Popmyna nonHouM BepoATHOCTH. Dopmyna baneca. HeszaBucumeblie
COOBITHSI.

bunHapHbBI Ciy4allHBII ONBIT (MCHOBITAaHWE), YCIeX W Heynada. HeszaBucumele
ucneiTanus. Cepus HE3aBUCUMBIX HCIBITAHUN 10 mepBoro ycmexa. llepecraHoBKU U
(daxropuain. Yucno coueranuid. Tpeyroapuuk [lackans. @opmyna 6unoma HeroToHa.
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Cepust HezaBuUCHMMBIX HcTibITaHuld bepHynmu. CioydailHblil BIOOp U3 KOHEYHOM
COBOKYITHOCTH.

Cny4aiiHas BEJINYMHA. Pacnpenenenue BEPOSATHOCTEM. Juarpamma
pactpenenenusa. Omnepanuu Haj Cly4allHBIMA BeJIMUMHAMU. buHapHas ciy4aiiHas
BenuunHa. [IpuMepsl pacnpeenieHrid, B TOM YUCIie TEOMETPUYECKOe U OMHOMUATBHOE.

11 KUIIACC

CoBMeCTHOE pacIpeielIeHHE IBYX CIIy4alHbIX BeJIM4YrH. He3aBucumele ciyyaiiHble
BEJINYMHBI.

MaremaTuyeckoe OXUJaHUE CIydallHOW BenuM4uHbI (pactpeneneHus). [Ipumepst
MIPUMEHEHUSI MAaTEMATUYECKOTO OXUAaHUA (CTpaxoBaHHE, jJoTepes). MaTreMatnyeckoe
OXHJaHue OWHApPHOW cllydailHOM BeTWYUHBI. MaTeMaTU4eCKOe OXKUJAHUE CYMMBbI
CJIy4alHbIX BEJIMYMH. MaTeMaTuueckoe 0KuJaHle FreOMETPUUECKOro 1 OMHOMUAIBHOTO
pacrupencineHun.

Jlucnepcust ¥ CTaHAAPTHOE OTKJIOHEHHE CIy4YallHOM BEJWYHUHBI (paclpeesieHus).
Hucnepcust OMHApHON  cilydailHOM  BeNWYMHBL. ~ MaTeMaTuyeckoe  OKUJaHUE
IIPOU3BEJCHUS U IUCIIEPCUsl CYMMBl HE3aBUCHMBIX CIy4alHBIX BeJIMYUH. Jlucrepcus u
CTaHJIapTHOE OTKJIOHEHHE OMHOMMAJIBHOTO pacipeneiaeHus. Jucnepcus U craHAapTHOE
OTKJIOHEHUE F€OMETPUYECKOIO PACIIPEIEIICHHUS.

HepaBenctBo YeObiméBa. Teopema YeOniméBa. Teopema bepnymau. 3akoH
OonpIMX yKces. BeIOOpoUHBIA METOJ McciaeaoBaHuil. BeIOOpOUHbIE XapaKTEpPUCTUKHU.
OrneHnBaHNe BEPOATHOCTU COOBITHUS IO BEIOOPOYHBIM JaHHBIM. [IpoBepka nmpocrenmx
TUIIOTE3 C IIOMOLIBIO U3YYEHHBIX PACIIPEICICHUN.

HenpepeiBable  ciiywyalinple  BenuuuHbl. [Ipumeppl. @yHKIMS  IIOTHOCTH
BEPOSATHOCTH pacupeacseHus. PaBHOMEpHOE pacnpenesieHue U €ero CBOMCTBA. 3aJayd,
MIPUBOJALLINE K OKA3ATEIbHOMY PACIIPEAEIICHUIO. 3a1a4H, IPUBOIAIINE K HOPMAIIBHOMY
pactpenenenno. OyHKIUA IUIOTHOCTH BEPOSATHOCTH ITOKA3aTEIBHOIO PacIpeaciIeHus,
(GYHKIUS IIOTHOCTH BEPOSITHOCTU HOPMaJIbHOIO pacnpeneneHus. OyHKIus MI0THOCTU
Y CBOMCTBA HOPMAJIBHOTO PACIPEAECIECHUS.

[TocnenoBaTenbHOCTh OAMHOYHBIX HE3aBUCUMBIX COOBITHI. 3a/1a4u, MPUBOASIINE K
pacnpenenenuro Ilyaccona.

KoBapuanus nByx cimydaitHpix BennuuH. KoadduimeHT nuHeidHON Koppensiuu.
CoBMecTHBIC HAOMIOACHUS JABYX BEIWYUH. BBIOOpOUHBIN KOADOUIIMEHT KOpPEISAInu.
Paznuume mexnay NUMHEWHOW CBA3BIO M NMPUYMHHO-CIECACTBEHHOM CBA3bIO. JIMHEHHas
perpeccusi, METOJ, HAMMEHBIINX KBAIPATOB.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHS YYEBHOI'O KYPCA
«BEPOAATHOCTb U CTATUCTHUKA» (YIJIYBJEHHBIM YPOBEHbB) HA
YPOBHE CPEJJHEI'O OBLIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaaIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIUMU OOYYAIOMIEToCs KaK aKTUBHOTO WU
OTBETCTBEHHOTO YJIEHA POCCUHCKOr0O OOINECTBA, MPEACTABICHUE O MAaTEMATHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTYD, SBJICHHM, TPOIIEAYP IPAKIaHCKOTO
oO1iecTBa (BBIOOPHI, OMIPOCHL U APYroe€), YMEHUE B3aUMOJICHCTBOBATh C COI[MATbHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C UX QYHKIUAMH U Ha3HAUCHHUEM;

2) IATPMOTHYECKOT0 BOCITUTAHUSA:

c(hOPMHUPOBAHHOCTh POCCHUMCKONW TIpa)KJaHCKOM WIACHTUYHOCTH, YBAXKECHHUS K
MPOIIOMY W HACTOSIIIEMY POCCHUHCKOW MaTEeMaTHKH, I[IEHHOCTHOE OTHOIICHHE K
JOCTUKEHUSAM POCCHUICKMX MAaTEMATHKOB M POCCHICKOW MaTEMaTHYECKON UIKOJIBI,
MCIIOJIb30BAaHUE ATUX JOCTIXKEHUM B IPYTUX HayKaX, TEXHOJIOTUAX, chepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHWE JyXOBHBIX LIEHHOCTEH POCCUIICKOrO Hapoaa, Cc(HOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEJCHUS, CBS3AHHOTO C MPAKTHUYECKUM
MIPUMEHEHUEM JOCTUKEHUN HAYKH U JEATEIbHOCTHIO YYEHOTO, OCO3HAHHUE JIMYHOIO
BKJIaJIa B MIOCTPOCHUE YCTOMYUBOTO OYIyIIIETO;

4) 3¢cTEeTH4eCKOr0 BOCIIUTAHUSA

ACTETUYECKOE OTHOIICHWE K MHpPY, BKJIIOYas JCTETUKY MaTEMAaTHYECKUX
3aKOHOMEpPHOCTEHN, OOBEKTOB, 3a1ay, PELICHUN, PACCYKJCHHM, BOCIPUMMYHUBOCTH K
MaTeMaTUYECKUM acTIeKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puzuyecKkoro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTh YMEHHSI MPUMEHSATh MaTEMaTUUYECKHWE 3HAHUS B HMHTEpecax
3I0pOBOTO W 0O€30MmacHoro oOpa3a »KW3HU, OTBETCTBEHHOE OTHOIIECHHUE K CBOEMY
3I0POBBIO  (37I0POBOE MHUTaHWE, COAJTAaHCUPOBAHHBIA PEXHUM 3aHATHM M OTJIbIXa,
peryisipHas pusnyeckas akTUBHOCTD), (PU3NYECKOE COBEPIIICHCTBOBAHME MPU 3aHATUIX
CIIOPTUBHO-03/I0POBUTENBHON €SI TETbHOCTHIO;

6) TPy10BOIr0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHUE LEHHOCTU TPYJOTIO0US, UHTEPEC K Pa3IMUYHbIM
chepaMm TPOPECCHOHAIBHONW NIEATETLHOCTH, CBS3aHHBIM C MaTEeMaTUKOW u e€
MPWIOKEHUSIMHA, YMEHHE COBEpIIAaTh OCO3HAHHBIA BBHIOOp Oynymiei mnpodeccuu u
peaau30BbIBaTh COOCTBEHHBIE >KU3HEHHBIC IIJIaHbI, TOTOBHOCTH M CIOCOOHOCTHh K
MaTeMaTHYeCKOMY OOpa30BaHUI0 U CaMOOOpa30BaHUIO Ha MPOTSHKEHUHM BCEU >KU3HH,
FOTOBHOCTh K aKTUBHOMY YYaCTHUIO B PEIICHUM MPAKTUUECKUX 3aJlad MaTeMaTUYECKOU
HaIpPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS :
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c(hOPMHUPOBAHHOCTh YKOJIOTHYECKON KYJIbTYpPhl, TIOHUMAHUE BIUSHUS COIIMATBHO-
AKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COI[UAIBLHOM Cpeibl, 0CO3HAHUE
IJI00QJBPHOTO XapakTepa OJKOJOTHYECKUX TPoOJIeM, OpHCHTAMs Ha TPUMEHEHUE
MaTeMaTUYeCKNX 3HAHWUW JUIsl pPEIICHHUS 3a7ad B 00JIACTH OKpY)KAroIIeH Cpepl,
IJIAHUPOBAHUE TTOCTYIKOB M OLICHKHW MX BO3MOXKHBIX TOCJICICTBUHN JJI OKpY>Karomien
Cpebl;

8) HeHHOCTH HAYYHOI'0 IMO3HAHMS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH W OOIICCTBEHHOM MPAKTUKH, MTOHUMaHUE MaTEeMaTUUECKOM HAyKH Kak
chepbl 4eTOBEUECKOMN JIeATeIbHOCTH, ITANOB €€ Pa3BUTHSA M 3HAUMMOCTH JIUISI Pa3BUTHS
IIMBWJIM3AIIUM, OBJIQJICHUE SI3BIKOM MaTeMaTHKH W MaTEMaTHYECKON KYJIbTYpoW Kak
CPEACTBOM  T[O3HAHUS  MHUpPA, TOTOBHOCTh  OCYIIECTBJISTH  MPOEKTHYIO U
HCCIIEIOBATENIbCKYIO JIEATEIIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

ba3zoBble 1ornyeckue AecTBUA:

BBIBJISITh U XapaKTePHU30BaTh CYIIECTBEHHbIC MPU3HAKKM MaTEMATHYECKUX
O00OBEKTOB, MOHSATUM, OTHOIICHUN MEXKIY MOHATUAMH, (POPMYJIUPOBATH OIpPEACICHUS
MOHSITUHM, YCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KiIacCU(UKAIIMU, OCHOBAHUS JIJIs
000011IeHNs U CPAaBHEHMUSI, KPUTEPUU TTPOBOJIMMOTO aHAIN3a;

BOCIIPUHHUMATh, (DOPMYJIHPOBATH U MIPEOOPA30BLIBATH CYXKJICHUS: YTBEPAUTEIbHBIC
U OTpUIIATEIbHbIC, EAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISIBJISITh MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHUBOpPEYHUS B
(bakTax, TaHHbIX, HAOTIOICHUSAX U YTBEPKACHUSIX, IPEIJIaraTh KPUTEPHUHU JJI BBISIBJICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEUNN;

JenaTh BBIBOJALI C HCIOJB30BAaHWEM 3aKOHOB JIOTMKHW, JCAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHUHN, YMO3aKIFOUEHUHN 110 aHAJIOTHH;

IPOBOJNTH CaMOCTOSITENIBHO [I0KA3aTEbCTBA MATEMATUUYECKUX YTBEPXKICHUI
(npsiMble ¥ OT TPOTUBHOTO), BBICTpAWBATh APTYMEHTAIIMIO, NMPUBOJUTH MPUMEPHI H
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BHIBOJIBI;

BBIOMpATh croco0d penieHus yueOHOM 3a/auu (CpaBHUBATh HECKOJBKO BapUAHTOB
pelieHusi, BbIOupaTh HauboJiee MOAXOIAIINNA C YYETOM CAMOCTOSITEILHO BBIJICIEHHBIX
KPUTEPUEB).

ba3oBble ucciaenoBaregabcKue 1eHCTBUA:

UCIIOJIb30BaTh BOINPOCHI KaK HCCIEIOBATEIbCKUNW HMHCTPYMEHT TO3HAHWS,
dhopMyIHpoBaTh BOMPOCH], (PUKCUpYIOIIUE MPOTUBOpEUHE, MPOOJIeMy, YCTaHABIMBAThH
HMCKOMOE€ 1 TaHHO€, (GOPMHUPOBATH TUIIOTE3Y, ApTYMEHTHPOBATH CBOIO MO3UITUIO0, MHEHHUE;
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IPOBOJUTH CAMOCTOSITENBHO CIUIAHUPOBAHHBIA 3KCIEPUMEHT, MCCIEIOBAaHUE IO
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBeKTa, SBJICHHS, IMpolecca,
BBISIBJICHHIO 3aBUCUMOCTEN MKy O0BEKTaMH, SIBIICHUSIMH, TPOLIECCAMU;

CaMOCTOSTEIIHO (OpMyIMpOBaTh OOOOIICHWST W BHIBOABI IO pPE3yJIbTaTaMm
POBEIEHHOTO HAOJIOJEHUS, UCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTh MOJYUYEHHBIX
PE3yNbTATOB, BHIBOJOB U 0000IIEHNUI;

IIPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHE INpoLecca, a TaKXKe BbIIBUTATh
MPEANOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCIOBHSX.

Pabora ¢ unpopmaumeii:

BBISIBIISITH Je(UIUTH HHPOPMAIIMK, TAHHBIX, HEOOXOIUMBIX /Il OTBETA HAa BOIIPOC
U JIJIA pEIIeHUs 3a/1a4H;

BbIOMpaTh WMH(OPMALMIO W3 HCTOYHHKOB PAa3IMYHBIX THUIIOB, aHAIH3UPOBATH,
CUCTEMATU3HPOBATh U HHTEPIPETUPOBATh MH(POPMALMIO PA3NUYHBIX BUAOB U (opm
MIPEACTABIICHHUS;

CTPYKTYpPUpPOBAaTh HMHQPOPMAIIMIO, TMPEACTaBIATh €€ B Pa3IMYHBIX (QopMax,
WJUTIOCTPUPOBATH IpapUUecK;

OLICHUBATh HAJAE&KHOCTh MHPOPMALUU MO CAMOCTOSTENIBHO C(HOPMYyINPOBAHHBIM
KPUTEPUSIM.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe YueOHbIe NeiiCTBHSA

Oo0wmenne:

BOCIPUHUMATh U (OPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHUSIMH U
LEJISIMU OOILEHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XO/AY PELICHUS 3a/1a4yd, KOMMEHTHUPOBATh
ITOJTYyYEHHBIA PE3yJIbTaT;

B XOA€ OOCYXIeHHus 3aJaBaTh BONPOCHI IO CYHIECTBY OOCYXIAae€MOW TEMBI,
npo0JieMbl, peliaeMoil 3a1auu, BHICKA3bIBaTh HJEH, HalleJIEHHbIE Ha MOUCK PELIeHUS,
CONOCTABIISATh CBOM CYXICHUS C CYXACHUSAMU JIpYTUX YYacCTHUKOB JHaJlora,
OoOHapyXKUBaTh pa3Inuue U CXOACTBO IMO3ULIMM, B KOPPEKTHOU PopMme hopMyInpoBaTh
pa3HOIIACHsl, CBOU BO3PAKEHUS;

IOPENCTaBIATh PE3yNbTaThl PELICHUS 337aud, SKCIEPUMEHTa, WCCIEI0BAHMS,
IPOEKTa, CaMOCTOATEIbHO BBIOMpaTh (OpMaT BBICTYIUIEHUS C Y4Y€TOM 3ajad
Npe3eHTAlUU U OCOOCHHOCTEN ayIUTOPUU.

PerynsiTuBHBIC YHMBeEpPCAJIbHbIe YueOHbIe AelCTBUSA

Camoopranusamnus:

COCTABJISITh IJIaH, aJTOPUTM pEUIEHUs 3aJadyd, BbIOMpATh CHOCOO pEelIeHHs C
Y4ETOM HMMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ yUETOM HOBOW MH(POpPMALIUH.

CaMOKOHTPOJIb, SMOLIMOHAJIBbHBIN HHTEJJIEKT:
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BJa/IeTh HABBIKAMM IO3HABATEJIbHOM peQIIeKCUM KaK OCO3HAHMS COBEpLIAEMBbIX
ACUCTBUM M MBICIUTENbHBIX TPOIECCOB, WX pPE3yJbTaTOB, BIAJAETh CIOCOOAMHU
CaMONPOBEPKH, CAMOKOHTPOJI Mpollecca M pe3yJbTaTa pPEIICHHS MaTeMaTH4eCKOU
3a/1auu;

OPEeIBUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTb IIPHU pPEIICHUU 3a/ayH,
BHOCUTb KOPPEKTUBBI B JESTEIBHOCTb Ha OCHOBE HOBBIX OOCTOATEIBLCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYAHOCTEMH;

OLICHUBATh COOTBETCTBUE pE3yJbTaTa LEIH U YCIOBUAM, OOBSCHATH HPUYUHBI
JOCTUKEHMSI WIIK HETOCTHKEHUS PE3YJIbTaTOB JAESTEIIbHOCTH, HAXOAUTh OIIUOKY, AaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEIbHOCTD:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMAaHIHON U MHAUBUTyaJIbHOM paOOThI
NpU pEeHIeHHH Yy4eOHbIX 3a]ady, NPUHUMAaTh LEJb COBMECTHOW JIESTEIIbHOCTH,
IUTAHUPOBAaTh OpPraHU3allMI0 COBMECTHOM pabOThl, paclpeneisTh BHIbI padoT,
JOTOBapUBaThCs, OOCYXJaTh MpPOLECC M pe3yiapTaT padoThl, 00001aTh MHEHHUS
HECKOJIBKMX JIFO/ICH;

y4acTBOBaTh B TIPYNINOBBIX (opmax padoTel (0OCy)aeHus, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD) U UHBIE), BBIIIOIHITH CBOIO YaCTh Pa0OTHI U KOOPAUHUPOBATH CBOU
JEUCTBUS C APYTMMHU YI€HaMU KOMaH/Ibl, OLIEHUBATh KaYECTBO CBOETO BKJIaJla B OOIIMIA
IPOAYKT [0 KPUTEPHUSIM, CPOPMYIUPOBAHHBIM YUaCTHUKAMU B3aUMOJCHCTBHUSL.

HHPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kaacca oOyvaromuiicss HAy4UTCS:

CBOOOJHO ONEPUPOBATh MOHATUSAMU: Tpad, MiIockuil rpad, cBsA3HbIN rpad, NyTh B
rpade, 11enb, LUK, 1ePEeBO, CTENIEHb BEPUIMHBI, IEPEBO CIYYatHOrO HKCIIEPUMEHTA;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH: CIIYYaiHBIN SKCTIEPUMEHT (OTIBIT), CIIydaitHOe
COOBITHE, 3JIEMEHTAPHOE CIIy4ailHOEe COOBITHE (PJIEMEHTApHBIA HMCXOJ) CIy4YalHOTO
OMbITA, HAXOJAUTb BEPOSITHOCTH COOBITUM B ONBITAX C PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSMU;

HaxOJUTh M (OPMYJIHMPOBATH COOBITHSA: TIEpeceucHue, OOBCIMHCHUE IaHHBIX
COOBITUH, COOBITHE, TIPOTUBOIOIOKHOE TaHHOMY, MCIIOJIb30BaTh JUarpaMMbl Dilepa,
KOOPJIMHATHYIO NPSIMYIO JJIs PEIICHHs 3a/ad, MOJb30BAThCS (POPMYINION CIIOKEHUS
BEPOSITHOCTEH JIJIs1 BEPOATHOCTEHN ABYX U TPEX CIIy4YailHbIX COOBITHI;

ONEpUPOBATh MOHATHIMU: YCIOBHAs BEPOSITHOCTb, YMHOXEHHE BEPOSTHOCTEM,
HE3aBHCHUMBIE COOBITHS, JEPEBO CIy4YalHOTO SKCIIEPUMEHTA, HaXOAUTb BEPOSTHOCTU
COOBITHI C TOMOILBIO MTPaBUJIa YMHOXKEHHS, IEpeBa CIIYYaliHOTO ONbITA, UCHOJb30BATh
dbopmyny nonHO# BeposiTHOcTH, Gopmyny baiteca mpu pemieHun 3agad, ONpenessTh
HE3aBUCUMOCTh COOBITHI 1O (hOpMyJie ¥ O OpraHu3aly CIIy4aifHOro SKCIIEPUMEHTA;
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OPUMEHATh U3yYEHHbIE KOMOMHATOPHBIE (POPMYJIBI IJISl IEPEUNCIIEHHS] DIIEMEHTOB
MHO’KECTB, AJIEMEHTAPHBIX COOBITHI CIIy4ailHOTO OIbITAa, PEHICHHs 33Jad MO0 TEOPHUU
BEPOSITHOCTEN;

CBOOOJTHO OIEPUPOBATH MOHSATHUSIMH: OWHAPHBIA CIy4alHBINA OMBIT (MCIIBITAHUE),
yCIIEX U Hey/laya, HE3aBUCUMBIE UCIIBITAaHUS, CEPUsI UCTIBITAHUM, HAXOAUTh BEPOSITHOCTH
COOBITUI: B CEpUU UCHBITAHUM J0 MEPBOro yclexa, B Cepuu UcnblTaHui bepHysiu, B
OTIBITE, CBSI3aHHOM CO CIy4YailHBIM BEIOOPOM M3 KOHEYHON COBOKYITHOCTH;

CBOOOZIHO ONEpUPOBATh MOHATUAMHU: CIlydyailHas BEJIWYUHA, pacIpeaecHe
BEPOATHOCTEW, JuarpaMma pacupelelneHus, OuHapHas ciyyailHas BeJlIMYUHA,
reoMeTpUUYecKoe, OMHOMHAIIBHOE paclpeiesieHue.

K xonmy 11 kiaacca oOydaromuiicss HayquTCs:

OIEPUPOBATH MOHATUAMH: COBMECTHOE PACTIIPENEIICHUE IBYX CIy4YalHBIX BEJIUYHH,
MCIIOJIb30BaTh TA0JIMIly COBMECTHOI'O pacHpeleseHusl ABYX CIyYalHbIX BEJITUYUH IS
BBIJICIICHUS pACIPEIECICHUs KaXIO0M BEIWYUHBI, OIPEIEICHUs HE3aBUCUMOCTH
CIIy4alHBbIX BEJINYUH;

CBOOOJHO OIEPUPOBATH IOHATHEM MATEMAaTHYECKOTO OXUAAHUS CIIy4alHOU
BEJIMYMHBI (pacnpesiesieHus1), IPUMEHSITh CBOMCTBA MATEMAaTHYECKOTO OKUJAHUS IMPHU
pEIIEHNH 3aJa4, BBIYUCIATH MAaTEMaTHYECKOE OXXKHUJAaHUE OMHOMHUAIBHOTO U
r€OMETPUYECKOI0 paCIIpeICIICHUN;

CBOOOZIHO ONEpUpOBaTh MOHITUSAMM: JUCIEPCHUS, CTAHAAPTHOE OTKIOHEHHE
CIIy4YalHOW BEJIMYMHBI, NPUMEHATh CBOMCTBA JUCIEPCUU CIYyYaWHOW BEJIMYHUHBI
(pactipenenenusi) NOpU pEUIEHUW 3a/ad, BBIUHMCIATH JHCHEPCUI0 U CTaHIApPTHOE
OTKJIOHEHHE F€OMETPUUECKOI0 U OMHOMHAIILHOTO pacIpeeICHU;

BBIUMCIISTH BBIOOPOYHBIE XAPAKTEPUCTUKH IO JAHHOW BBIOOPKE M OLICHUBATh
XapaKTEPUCTHUKU  TE€HEpPaIbHOM  COBOKYMHOCTH  JAaHHBIX MO  BBIOOPOYHBIM
xapaktepucTukaM. OILIEHHBaTh BEPOSTHOCTH COOBITUHA M MPOBEPSATH MPOCTEHIINE
CTaTUCTUYECKUE TUITOTE3BL, TTOJIb3YSACh N3YUEHHBIMU PACIIPEACICHUSMH.

TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJunuecTBo yacos DJIEeKTPOHHbIE
HaumenoBanue
Ne a3/1eJ10B U TeM K 1 (unposnie)
/i E e Beero ongpo.m,Hble %aKanecxne 06pa30BATETBHbIC
ThI ThI
porp pado pado pecypebi
1 DJIEMEHTHI TEOPUU 3
rpagos
CiyyaliHbI€ OTIBITHI,
2 CITy4aifHbIe COOBITUS U 3
BEPOSITHOCTH COOBITHUIA
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Onepanuu Haj
MHOKECTBAMH U
coObITusIMH. COKEHNE
1 YMHOKCHHE
BEPOSITHOCTEH.

VYcnoBHas BEPOATHOCTD.

HezaBucumeie coObITHSA

DJIEMEHTHI
KOMOWHATOPHKHU

Cepun
II0CJIEI0BATEIbHBIX

ucnbplTanuii. McnoplTanus

bepnymu. CiyqaitHbiii
BBIOOD 13 KOHEUHOU
COBOKYITHOCTH

6

Crny4aifHble BETUYUHBI U

pacipCaciICHuA

14

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

11 KIIACC

Ne
n/n

HaumenoBanue
pa3iesioB u TeM
MPOrpamMMbI

KoaunuecTBo yacoB

Bcero

KonTpoabHbIe
padoTbI

IIpakT4yeckue
padoThbI

DJIeKTPOHHbIE
(undposbie)

o0pa3oBaTejibHbIE

pecypchl

3aK0H OOIBIINX YHCENT

OJIEMEHTHI
MaTeMaTH4eCKON
CTATUCTUKU

HenpepsiBHbie
CIIy4aiHbIE BEJINUNHBI
(pactipenenenus),
II0KAa3aTeIbHOE U
HOpMaJbHOE
pacnpeneseHus

Pacnpenenenue
Ilyaccona

CBsi3b MEXIY
CIIy4alHbIMU
BEJIMYNHAMH

O06001IeHNe 1
cCUCTEMATU3ALUA
3HAHUH

11

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA (I10 'OJAM

OBYUYEHMUA)
10 kaacc (He meHee 35 4)

Ha3Banue pa3nena

OcHOBHBIE BUIBI

(TembI) OcHoBHOE coep:kaHue
(KOJMYECTBO Yacon) AeSITeJIbHOCTH 00y4aroIuXCs
DJ1eMeHThI Teopuu | ['pad, cBsa3ublil rpad, npeacrasnenue | [IpeacraBiasTb 0OBEKTHI U CBSA3U
rpagos 3a1auu ¢ moMmonibio rpada. CTenenb | MEXAy HUMU C IOMOIIBIO Ipada,
B u) (BasieHTHOCTD) BepiIuHEL. [1yTh B HAaxOJHUTh ITyTH MEXIY BepLIMHAMU
rpade. Llenn u nukisl. ['pader HA rpada.
IJIOCKOCTH. [lepeBo cirydaiitHOro BobieasiTe B rpade nenu 1 MUK
HKCIIEPUMEHTA CTpouTh 1epeBo M0 OMUCAHUIO
CIIy4ailHOTO OIIbITa, OMUCHIBATH
CITy4aifHbIe COOBITUS B TEPMUHAX
JiepeBa.
Pematsb 3aaun ¢ noMomibio rpagos
Cayuaiinple  onbIThI, | Ciy4yaifHbIe SKCIEPUMEHTHI (OTIBITHI) | BBIAENATH 1 ONUCHIBATH CITy4YaifHbIe

cly4yaiiHble COOBITHS H
BEPOSAAITHOCTH COOBITHH
B u)

U Cclly4yaiiHble COOBITHS.
DneMeHTapHbIe COOBITHS (MCXO/IBI).
BeposaTtHOCTh ciiydyaitHOTO COOBITHS.
BeposTHOCTH COOBITHII B OIIBITAX C
PaBHOBO3MOXHBIMH JIEMEHTAapPHBIMU
COOBITUSIMU

COOBITHSI B CTy4aifHOM OTIBITE.
DopMyIHPOBATH YCIOBUS
MIPOBECHUS CIIy4ailHOTO OIIbITA.
Haxoauthb BEpOATHOCTH COOBITUH B
OMBITAX C PABHOBO3MO>XHBIMU
AJIEMEHTAPHBIMHU UCXOJaMU

Onepanun Haj | Ilepeceuenue, oobeauHeHne Hcnoab3oBath auarpaMMsl Diinepa
MHOKeCTBAMU U | MHOXKECTB U COOBITUH, 1 BepOabHOE ONHUCAaHNE COOBITUI
COOBITHSIMH. IPOTHBOMNOJIOXKHBIE COOBITHS. IIPY BBITIOJIHEHUY OIIEpalvi HaJ
Caoxenne u | Dopmyia CIIOkKEHHS BEPOATHOCTEN COOBITHUSMH.
YMHOKECHHE VYcnoBHas BEpOATHOCTb. YMHOKEHNE | OleHuBATh U3MEHEHNE
BEPOSITHOCTEIA. BeposATHOCTEN. DOopMysia yCIOBHOMN BEPOSITHOCTEH COOBITHII O Mepe
YciaoBHas BepOoATHOCTH. PopMyJia OTHOU HACTYIUICHHsI IPYTUX COOBITHUI B
BEPOSATHOCTD. BeposaTHocTH. Dopmyna baiteca. CIIy4ailHOM OTIBITE.
He3aBucumsle HeszaBucumeble coObITUS Pemarsb 3a1a4n, B TOM 4HCIE C
coObITHUS HCIIOJIb30BAaHUEM JEPEBA CIYYANHOTO
(S OTIbITA, OPMYII CIIOXKEHUS U
YMHO>KEHHS BEPOSITHOCTEN
DJIEeMEeHTBI KomOunaTopHoe npaBuiio ®opMyJIMPOBaTh U JOKa3bIBaTh
KOMOUHATOPUKH ymHOeHus. [lepecraHoBKY 1 KOMOMHATOpHbIE (PaKTHI.
By dakropuan. Yucno coueTaHui. Hcnoan3oBath npaBuiio

Tpeyronpauk [lackaa. @opmyna
ounoma Herotona

YMHOXXEHUSI, U3y9ICHHBIC
KOMOUHATOpHbIE (HOPMYIIBI 115t
MIEPEYUCIICHUS AIIEMEHTOB
Pa3IMYHBIX MHOXECTB, B TOM YHCIIE
AJIEMEHTAPHBIX COOBITHIA B
CJIy4aifHOM OIIBITE.

IMoab3oBaThes hopmynoit u
TpeyroasHuKoM Ilackans ams
ONpEAEIICHUS YHCIIa COYETAHMII.
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IIpumensTey Gopmyny 6mHOMA
HeroToHa a5 npeoOpazoBaHus
BBIPAXKECHUI

Cepuu
nocJea0BaTeJbHbIX
MCIbITAHUM.
HcnbiTanus
bepnyJsu.
Ciyuaiinblii BHIOOpP M3
KOHEYHOH

bunHapHBII Cly4aiHBINA OIBIT
(ucmpITaHKE), yCIIEX U HEymava.
HezaBucumeble ucnbitanus. Cepust
HE3aBHCHUMBIX UCIBITAHUHN 10
nepBoro ycnexa. Cepus

HE3aBHCHMBIX MCITBITAHUH BepHYJ'IJ'II/I.

Crnyvaiinelii BEIOOp M3 KOHEYHOM

Pa3ouBaTh Ci10XHBIE SKCTIEPUMEHTBI
Ha OT/I€JIbHBIC UCIIBITAHMUS.

Pemars 3a1aun Ha OKCK
BEPOSITHOCTEH COOBITHI B CEpUH
UCIIBITaHUH 10 TIEPBOTO yCIiexXa U B
cepusax ucneiTanui bepuymnu, a
TaKXe B OIBITAX CO CIIyYalHbIM

BenuuuHaMmu. [Tpumepst
pacnpenenenuii. bunapuas
CilyvyaliHas BEeJIMYMHA.
I'eomerpuyeckoe pacnpenencHue.
bunomuanbHOE pacnpeeneHue.
MaremaTnyecKkoe OKHUIaHuE
ciyyaiiHOM BennyuHbl. COBMECTHOE
pacupeneneHue ByX Cly4alHbIX
BennuuH. HezaBucumele ciydaiinbie
BennuuHbl. CBOMCTBA
MaTeMaTUYECKOr0 OKUIAHUS.
MaremaTnyecKkoe OKHUIaHuE
OMHApHOM CiTydaifHON BEJIMYMHBI.
MaremaTnyecKkoe OKHUIaHuE
reOMETPUYECKOTO U OWHOMUATILHOTO
pacnpenenenuil. Jlucnepcus u
CTaHJIAPTHOE OTKJIIOHECHHUE.
Jucnepcust OMHapHOU ciy4aiiHON
BeNMYMHBL. CBOMCTBA AUCIIEPCHUH.
MaremaTnyecKkoe OKHUIaHuE
MIPOU3BEIACHHUS U IUCIIEPCUS CYMMBI
HE3aBHCUMBIX CITyYalHBIX BEJIMYHH.
Jucnepcust GMHOMUATBHOTO
pacupeneneHus.

[TpakTudeckas pabota ¢
WCTIOJIb30BAHUEM AJIEKTPOHHBIX
TaOJIAILL

COBOKYNHOCTH COBOKYITHOCTH. BbIOOPOM U3 KOHEUHOMH
Sy [TpakTrdeckas paboTa ¢ COBOKYITHOCTH C UCIIOJIb30BAaHUEM
UCIIOJIb30BAHUEM 3JIEKTPOHHBIX KOMOMHATOPHBIX (akTOB U GOpMYJI, B
TabIHIL TOM YHCIIE B X0JI€ IIPAKTUUYECKOMN
paboThI ¢ IPUMEHEHUEM
CTaHJAPTHBIX (DYHKITHIA
Cayuaiinbie CnyuaiiHas BeJIMYMHA. OcBauBaTh NOHATHS: CllyyailHas
BeJIHYHHBI u | Pacripenenenue BeposiTHOCTEN. BEJIMYMHA, pacrpeaeieHne, Tadimna
pacnpejaeieHus Juarpamma pacnpeneneHus. pacripesiesieHus1, [uarpaMma
(16 v) Ornepanuu HaJ CIIy9aifHBIMU pacrpeeneHus.

Haxoaurthb 3HaueHUs1 CyMMBbI U
MPOU3BEJICHUS CIIyYalHbIX BEJIMYHH.
CTpouthb OvHapHbBIE pacipeeICHUs
10 OIIMCAHMIO COOBITUH B CITy4allHbIX
ONBITAX.

CTpouTh 1 pacrio3HaBaTh
reoMeTpUYeCcKoe U OUHOMHATIEHOE
pacupeneneHus.

Pematp 3a1aun Ha BBIYUCIICHUE
MaTE€MaTHYECKOTO OXKUIAHUS.
CTpouTh COBMECTHBIE
pacnpeneneHus.

H3y4yarp cBOICTBA MATEMATUYECKOTO
0KUJAHUS.

Pemars 3a1a4u ¢ TOMOIIBIO
W3Y4YEHHBIX CBOWCTB.

[To u3yueHHbIM (hOpMylIaM HAXOAUTH
MaTeMaTUYECKUE 0KUTAHUS
CIIyYalHBIX BEIUYUH, UMEIOIIUX
reoMeTpuYecKoe U OUHOMHUATIBHOE
pacrpeneneHus

OcBauBaTh MOHATHUSA: TUCTIEPCUS,
CTaHJIAPTHOE OTKJIOHEHUE CIy4YaliHON
BEJINYUHBI.

HaxoauTp nucnepcuto no
pacupeneneHuro.

H3y4arh cBOICTBA IUCIIEPCUMU.

[To m3y4uenHsIM popMysIaM HAXOAUTH
JUCTIEPCHI0 OMHOMHAIILHOTO
pacupeneneHus, B TOM YHCIIE B XO/1€
MPAKTUYECKON pabOThI
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11 knacc (He menee 35 4)

Ha3zBanmue pa3jiena
(TeMbI)
(KOJIM4€eCTBO YaCOB)

OcHoBHOe coepkaHue

OcCHOBHBIE BH/IbI
AeATeJILHOCTH 00y4aI0IIHXCSI

3aK0H 00JBIINX YHCEa
(54)

Hepasencro Yebnimena. Teopema
Yeorpimena. Teopema beprymn.
3akoH OosbKX Yncel. BeiOopouHbIit
METOJ UCCIIEJOBAaHU.

[IpakTnueckas pabora c
HCIIOJIb30BAHUEM 3JIEKTPOHHBIX
Ta0IUIL]

Pa30upatp 10kazarenbcTBa
TEOPEM.

OcBauBaTh BEIOOPOUYHBIN METO
UCCIIeIOBAaHUM, B TOM YHUCIIE B X0J1€
MIPaKTU4YECKON pabOThI

DJ1eMeHThI I'enepanbHast COBOKYITHOCTD U OcBauBaTh NOHATHS: TeHEPATIbHAS
MaTeMaTH4eCKOoi cilydaiiHas BbIOOpKa. 3HAKOMCTBO C COBOKYITHOCTb, BBIOOpKa,
CTATHCTHKHU BbIOOPOUYHBIMHU XaPAKTEPUCTUKAMHU. BbIOOPOYHOE Cpe/iHee U
(6 v) OreHka cpeiHero u JUCIepCuu BBIOOPOYHASI TUCTICPCHS.
reHepaJbHON COBOKYITHOCTH C Bbruucasite BEIOOpOUHBIE
MTOMOIIIBIO0 BEIOOPOYHBIX XapaKTEPUCTUKH U HA UX OCHOBE
xapaktepucTtuk. OLieHUBaHNe OLICHUBATh XapaKTEPUCTUKHU
BEPOSITHOCTEH COOBITHH 1O BHIOOPKE. | T€HEPAIbHOM COBOKYITHOCTH.
Cratuctuueckas runoresa. IIposepka | OcBanBaTh NOHATHS:
MIPOCTEUIINX TUIOTE3 C IIOMOIIBIO CTaTUCTUYECKAs TUIIOTE3A.
CBOJCTB U3Y4YEHHBIX pacupeneieHui. | OueHuBaTh BEPOSATHOCTH
[IpakTuueckas pabora c COOBITUI U TIPOBEPSITH
HCIIOJIB30BAHNUEM DJIEKTPOHHBIX IIPOCTEHINE THIIOTE3bI HA OCHOBE
TabJInL BBIOOPOYHBIX JIAHHBIX, B TOM YHUCJIE
B X0/1€ IPAKTUYECKOI paboThl
HenpepriBHbIE [Ipumeps! HENIPEPBIBHBIX CIIyYallHbIX | 3HAKOMMTbCS MOHATHSMM:
cJy4yaiiHble BeJIMYMHBI | Bean4rH. QyHKINS IUIOTHOCTH HENPEepbIBHAA CIydaiiHast
(pacnpeneJieHus), BEpOSATHOCTH. PaBHOMEpHOE BEJINYMHA, HENIPEPBIBHOE
MoKa3arejibHOe u | pacnpenenenue. [Ipumeps! 3anay, pacrpenenenue, QyHKIHs
HOpMAaJIbHOE MIPUBOJAIINX K MIOKA3aTEIbHOMY U K IIJIOTHOCTU BEPOSITHOCTH.
pacnpeneneHus HOPMaJIbHOMY PacIpeIEICHUSIM. HaxoanTb BEpOSTHOCTH COOBITHIA
(44 @yHKIUA INIOTHOCTH BEPOSTHOCTH 0 TaHHOW (PYHKIMU TUIOTHOCTH.
[I0KA3aTEILHOTO PaCIpEACIICHHUS. 3HAKOMHTBCS C NOHATHAMM:
@yHKIUA ITIOTHOCTH BEPOSTHOCTH IIOKAa3aTeJIbHOE PACIIPEACICHHE,
HOPMAJIBHOT'O paclpeeIIeHUs HOPMAaJIBHOE PACIIPEIEIICHUE.
BolaeasiTe 110 ONMCaHUIO
CIIy4alHbIE BEJINYHHBI,
pacrpeneeHHbIe 10
II0Ka3aTeIbHOMY 3aKOHY, 110
HOPMaJIBHOMY 3aKOHY.
Pa30upartb npumMepsl 3a1ad,
MIPUBOIANINX K MIOKA3aTEIbHOMY
pacIpenesIeHAI0 U K HOPMAJIBHOMY
pacIpeaesIeHUIO
Pacnpeneiienue ITocnenoBaTeIbHOCTh OMHOYHBIX BeigensaTe 110 onucaHuio
Ilyaccona He3aBHCUMBIX coObITH. [Tprimep CIIy4allHOT'O OIIbITA BEJIMYUHBI,
2yv) 3a/1a4u, IPUBOSILEH K pacIpeneeHHbIE 110 3aKOHY

pacnpenenenuto [lyaccona.

Ilyaccona.
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[IpakTrueckas padoTa ¢
WCIOJIb30BaHUEM DIIEKTPOHHBIX
TaOJINLI

Pematp 3a7aun, B TOM 4HCiIe B
XO0JIe MPAKTUYECKON pabOTHI C
PUMEHEHHEM CTaHJapTHBIX
(GYHKIMN 3JIEKTPOHHBIX TaOIHIL

Cea3b mexny | KoBapuanus aByx ciydallHbBIX OcBauBaTh MOHATHUA: KOBapUALIUS,
CJIy4aiiHBIMH BennunH. Koo duuueHt koppensauuu. | Ko3hHUIUEHT KOPPEsIHH,
BeJIMYUHAMH CoBMmecTHBIE HAOIIOIEHUS IBYX JUHENHas 3aBUCUMOCTb.
(6 9) BennuuH. BeiOopounslii ko3 dunment | OueHMBaThH XapakTep CBSI3U
Koppensauuu. Paznuue mexny MEXIy CllydallHbIMH BEJTMUYMHAMH,
JMHEWHOH CBSI3bI0 U IPHYUHHO- UCXO/s U3 PUPOABI TAaHHBIX U
CJIEZICTBEHHOH CBs3b10. JInHeHas BBIYMCIICHHBIX XaPaKTEPUCTHUK.
perpeccus. [IpakTrueckas pabota ¢ Hcnoab3oBaTh quarpaMmsl
HCIIOJIb30BAHUEM 3JIEKTPOHHBIX paccenBaHus JUIsl H300paskeHUs
TaOIHII COBMECTHOT'O pacCEUBaHUs
JTAHHBIX.
Haxoantb k03¢ urimentsr ocu
JarpaMMbl, B TOM YHUCJIE B X0J1€
IPAKTUYECKON paboThI €
IPUMEHEHHEM CTaHAAPTHBIX
byHKIMI
O0o6menne u | [IpencraBnenue nanHbix ¢ noMouiplo | IloBTOpPSITH H3yuyeHHOE U
cucTeMaTu3anus TaOJIHIl U IUarpamm, OorrcaTeIbHast BBICTPAaNBaTh CUCTEMY 3HAHHIA
3HaAHMH CTaTUCTHKA, OTIBITHI C
(11 9) PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU

COOBITHSIMH, BBIYMCIICHHUE
BEPOSITHOCTEH COOBITHII C
pUMeHeHHeM GopMyIl U
rpaduyecKux METO/I0B
(koopauHATHAs MpsiMast, 1EPEBoO,
nuarpaMma Diiepa), CirydailHbie
BEJIMYMHBI U paclpeesieHus,
MaTeMaTHYeCKOe OXKUAAHNE
CIIy4allHOM BEIIMYHHBI




