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

HOACHUTEJIBHAA 3AITMCKA

OBHIASA XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA
«MATEMATHUKA»

Pabouas nporpamMma no yueOHOMy npeamery «MaTtemaTuka» yriayOaEéHHOTO
ypoBHs1 Jutst ooydatronuxcst 10—11 kimaccoB pazpaborana Ha ocHoBe DenepanbHOTO
roCyJ1apCTBEHHOI'0 00pa30BaTeNbHOrO CTaHAApTa CPEAHEro oOuiero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTEeMaTHUYeCKOMY OO0pa30oBaHUIO, W TPAAMIMN POCCHUICKOTO 00pa3zoBaHUS.
Peanuzanusi mporpamMmbl 00ecTieunBaeT OBIAJEHNUE KIFOYEBBIMU KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMU OCHOBY JJII CaMOpPa3BUTHsSI M HENPEPBIBHOIO 00pa3oBaHUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO MW IIO3HABATEJIBHOIO pa3BUTHS
JUYHOCTH 00yJarOIIMNXCS.

B paboueit nporpamMmme yuTeHbI ujed U nosioxeHus «KoHIenmu pa3BuTus
MaTeMaTuyeckoro oopazoBanusi B Poccuiickoit ®denepanun». B cooTBeTcTBUU €
Ha3BaHUEM KOHIICTIIIMM MaTeMaTH4eCKoe OoO0pa3oBaHWE ITOJKHO, B YACTHOCTH,
pemiath 3amayy oOecrneueHrus HeoOXOJWMOIOo CTpaHE YKCla BBIMTYCKHUKOB,
MaTe€MaTU4yeckass TMOJArOTOBKAa KOTOPBIX JOCTaTOYHA I MPOAOJKEHHS
o0pa3oBaHus MO Pa3IMUHBIM HAMIPABIICHUM, BKJIIOUAs MPENOJaBaHUE MAaTEMATUKH,
MaTeMaTUYeCKHUE UCCIeI0BaHusl, paboTy B chepe nHPOPMAIIMOHHBIX TEXHOJIOTUNA U
JIp., a TAK)Ke 00ECTICUeHHMS JUTS KAKIOTO 00yJaronerocss BO3MOKHOCTH JTIOCTUKEHUS
MaTEeMaTUYeCKOM TOATOTOBKM B COOTBETCTBHUU C HEOOXOJMMBIM €My YPOBHEM.
MiMeHHO Ha pellleHHe STUX 3a7ad HarlelieHa padouas mporpamma yriayOJa&HHOTO
YPOBHS.

B snoxy nudpooii Tpanchopmanuu Becex chep ueaoBeuecKoi 1esITeIbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 Xopoien
MaTE€MaTUYeCKOM MOATOTOBKUA. DTO OOYCIOBJIEHO TEM, YTO B HAIM JHU PACTET
YUCIIO CHEIUAJbHOCTEN, CBSI3aHHBIX C HEMNOCPEACTBEHHBIM MPUMEHEHUEM
MaTeMaTUKH: U B cpepe IKOHOMUKH, M B OM3HECE, M B TEXHOJIOTHYSCKUX 00JIaCTSX,



U Jake B TyMaHUTapHBIX cepax. Takum o0pazom, Kpyr oOydaromuxcs, s
KOTOpPBIX MaTeMaTHUKa CTAHOBUTCS 3HAYUMBIM HPEIMETOM, (PyHIaAMEHTOM
oOpa3oBaHMsl, CYLIECTBEHHO 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, KOMYy MaTeMaTHKa Hy»Ha I UCTIOJIb30BaHus B podeccusx, He
CBSI3aHHBIX HEMOCPEJACTBEHHO C HEH.

[IpuknagHas 3HAYMMOCTh MATEMATHKU OOYCIIOBJIEHA TEM, YTO €€ MPEIMETOM
ABIAIOTCA (PyHIAMEHTAIbHBIE CTPYKTYpbl HAIIEr0 MHpa: IPOCTPAHCTBEHHBIE
(GOpMbl M KOJMYECTBEHHBIE OTHOUIEHUS, (PYHKIMOHAJIbHbIE 3aBUCUMOCTH U
KaTeropuu  HEONpPENeNEHHOCTH,  OT  MPOCTEHIIMX,  YCBaUBAEMbIX B
HEMOCPEACTBEHHOM OIBITE, 10 IOCTATOYHO CIOKHBIX, HEOOXOAUMBIX JI Pa3BUTHUS
HAYYHBIX W TEXHOJOTMUYECKHX Huei. be3 KOHKpEeTHBIX MaTeMaTHYeCKUX 3HAHUH
3aTPyJHEHO MOHUMAaHHUE MPUHIIUIIOB YCTPONCTBA M MCIIOIB30BAHUS COBPEMEHHON
TEXHUKH, BOCHPUATHE W  HMHTEpPHpEeTanusi Ppa3sHOOOPAa3HOW  COIMANbHOM,
HKOHOMUYECKOM, MOJUTHYECKONH HH(pOopManuu, Manod(p@eKTUBHA MOBCETHEBHAS
OpakTHUecKass JAesaTeNpHOCTb. Bo  MHorux cdepax mnpodeccruoHanbHON
JESTEIIbHOCTH TPEOYIOTCSI YMEHHUSI BBINOJIHATh PacuéThl, COCTABIISTh AlITOPUTMBI,
IPUMEHATH (OPMYJIBI, MPOBOAUTH T€OMETPUUYECKUE H3MEPEHHS M TOCTPOCHUS,
YUTaTh, 00pabaThIBaTh, MHTEPIPETHPOBATH U MPEACTABIATh HHPOPMAIIHIO B BUJIEC
TaOIuUI, TUarpaMM U rpauKoB, TOHUMATh BEPOSTHOCTHBIM XapaKTep CIIyJdailHbIX
COOBITUI.

OAHOBpEeMEHHO C pacuupeHueM chep TNPUMEHEHHS MaTeMaTHKd B
COBpPEMEHHOM 00111ecTBE BCE 00Jiee BaXKHBIM CTAHOBUTCS MaTEMaTHUYECKUM CTUIIb
MBILUICHUS], IPOSBIISIOLINIICS B ONpeIeIEHHBIX YMCTBEHHBIX HaBbIKax. B mpouecce
U3y4eHUs MaTeMaTHKH B apceHaj] MPUEMOB M METOJOB MBIIUJICHUS YeJIOBEKa
€CTEeCTBEHHBIM 00pa3oM BKJIIOYAIOTCS WHAYKIUS U ASAYKIUs, 0000IIeHue u
KOHKpETH3aIlis, aHaau3 W CHUHTe3, Kilaccuukamuss © CcHucTeMaTH3aIus,
abctparupoBanne u aHanmorus. OOBEKTHI MaTeMaTHYECKHUX YMO3AKIIOUCHUH,
IpaBUiia UX KOHCTPYUPOBAHUS PACKPHIBAIOT MEXaHU3M JIOTHUYECKHX MOCTPOCHUMH,
CIIOCOOCTBYIOT BBIpAOOTKE yMEHUS (DOpMyITUpoBaTh, 00OCHOBBIBAThH U JTOKA3bIBATh
CYXJCHHS, TEM CaMbIM (DOPMUPYIOT JTOTUYECKUI CTUIIb MbIIeHUS. Benymas poib
OPUHAICKUT MaTeMaTHKe B (HOPMHUPOBAHMM AITOPUTMHUYECKON KOMITOHEHTHI
MBIIUICHASI ¥ BOCIHMTAHWW YMEHHHA JEWCTBOBATh MO 3aJaHHBIM ajTrOpHUTMaM,
COBEpPIIICHCTBOBATh M3BECTHBIC M KOHCTPYHMPOBATh HOBBIC. B mporiecce perieHwus
3aa4 — OCHOBBI /Ui OpraHW3aluy y4eOHOW JesITeNbHOCTH Ha  YpOKax
MaTEeMaTHKU — Pa3BUBAIOTCS TBOpYECKas M MPUKJIAJHAs CTOPOHBI MBILIUICHUS.



OO0yudeHne MaTeMaTUKE JAET BO3MOXHOCTh Pa3BUBATh Yy y4alllUXCsl TOUYHYIO,
paIoHaIbHYI0 U THPOPMATUBHYIO PeUb, YMEHHE OTOMPATh HanOOJIee MOIXOISIIIHIE
SI3BIKOBBIC, CHMBOJIMYECKUE, TPaQUUeCKHe CPEIICTBA IS BRIPAKCHHS CYKICHUN U
HATJISTHOTO WX MPEACTaBICHUS.

HeobxoaumbpIM KOMIIOHEHTOM OOIIEH KYJIBTYPBI B COBPEMEHHOM TOJIKOBAaHUU
ABJIIETCST O0Iee 3HAKOMCTBO C METOJaMHM TO3HAHUS JACHCTBUTEIHHOCTH,
MIPEACTABIICHUE O MPEIMETe W METOJIE MATEeMAaTHKH, €r0 OTIMYHSIX OT METOJ0B
€CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 0OCOOCHHOCTSX MPUMEHEHUS MAaTEMATHKH
JUTSL peICHHs] HAYIHBIX U MPHUKIATHBIX 33a1ad. Takum oOpa3oM, MareMaTH4ecKoe
oOpa3oBaHHE BHOCHUT CBOH BKJIaA B (hopMupoBaHHe 00IIEH KyIbTyphl YeIOBeKa.

W3ydeHne MaTeMaTHKH CITIOCOOCTBYET 3CTETHICCKOMY BOCITUTAHUIO YEJIOBEKa,
MOHMMAHUIO KPACOTHI M M3AMIECTBA MAaTEMAaTHUYECKUX PACCYKICHUHN, BOCTIPUSITHIO
TEOMETPUUYECKHUX (HOPM, YCBOSCHHUIO UJICH CHMMETPHH.

HOEJN N3YYEHUSA YYEBHOI'O ITPEJIMETA «MATEMATHUKA»

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

¢ (hopMUpPOBaAHKE HEHTPAIBHBIX MATEMATHYECKHUX TOHITHI (UM CIIO, BEIIMYMHA,
reomeTpuyeckas (urypa, mepeMeHHasi, BEpOATHOCTb, (PYHKLHs, MPOU3BOJHAS,
UHTETpasl),  OOeclneuyuBaIOUIMX  MPEEMCTBEHHOCTh M MNEPCIEKTHUBHOCTh
MaTeMaTHYECKOTro 00pa3oBaHUsl 00yJaroMINXCS;

® [IO/IBEJICHUE YYalIMXCd Ha JOCTYITHOM J/Jii HHUX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MAaT€MATUKU U OKPYXKAIOIIEr0 MUpa, TOHUMAHUIO MAaTEMATUKH KAk
yacTu oOIell KyJIbTyphl YEIIOBEUECTBA,

® Pa3BUTHE HHTEIUIEKTyaJIbHBIX M TBOPYECKUX CHOCOOHOCTEH yuarmxcs,
MO3HABATEJIbHON  AKTHUBHOCTH, HCCIEAOBATEIbCKUX YMEHHM, KPUTHYHOCTHU
MBIILICHUS, UHTEpPeCca K U3YUCHUIO0 MAaTEMATHKHU;

e (hopmupoBaHre GyHKIUOHATBHOU MaTEMaTUYECKON TPaMOTHOCTH: YMEHHS
pacno3HaBaTh MaTEMaTUYECKUE ACTIEKTHI B PEAJIbHBIX )KU3HEHHBIX CUTYaLUAX U IIPH
U3YYEHUU JIpYTUX Yy4eOHBIX [MPEIMETOB, MpPOSABICHUS 3aBUCUMOCTEH WU
3aKOHOMEPHOCTEH, (OpMyIHpoBaTh MX Ha fA3bIKE MaTeMaTHUKH M CO3/1aBaThb
MaTEeMaTUYeCKUE MOJIETH, TPUMEHATh OCBOCHHBIM MaTeMaTUYECKUW ammapar JJist
pelieHusl MpaKkTUKO-OPUEHTUPOBAHHBIX 3a/a4, MHTEPHpPETUPOBAThH M OIEHUBATH
MOJIyYeHHbIE PE3YJIbTATHI.

OcHOBHBIE JIMHUU coJepxKaHusi Kypca Marematukun B 10 —I11kmaccax
yrayOonéHHoro ypoBHs: «Uucna U BeIYHCIEHUN», «Anredpay («AnreOpandeckue
BBIDAKEHUS», «YPaBHEHHMsT U HEpaBeHCTBa»), «Havama maTemMaTudyeckoro
aHanmu3zay, «I'eomerpus» («I'eomeTpruueckue GUrypsl u uX CBOMCTBaY, «M3mepenue



TEOMETPUUYECKUX BETUYNH»), «BeposiITHOCTh M CcTaTUCTUKA». JlaHHBIE JMHUH
pPa3BHBAIOTCS TapajuIeIbHO, KaXKJash B COOTBETCTBHU C COOCTBEHHOW JIOTHKOM,
OJTHAKO HE HE3aBUCHUMO OJIHA OT JIPYTOi, a B TECHOM KOHTAKTE U B3aUMOJICHCTBHUH.
Kpowme 31010, NX 00 IUHSAET JTOTHUECKAast COCTABIISIONIAS], TPAAUIIMOHHO MPUCYIIAs
MaTeMaTHKe W MPOHU3BIBAIONIAS BCE MATEMATUYECKHUE KYpPCHI U COJEpKATEIbHBIC
auann. ChopmynupoBanHoe B DenepanbHOM rocygapcTBEHHOM 00pa30BaTeIbLHOM
CTaHJApPTE€ CpeAHero o0Iero odpa3oBaHus TpeOOBAHUE «YMEHHE ONEpPUPOBATH
NOHATUSMU: OMNpEJEICHNEe, aKkchuoMa, TeopemMa, CJIEICTBUE, CBOMCTBO, MpPHU3HAK,
JI0Ka3aTeNbCTBO, PABHOCWIIBHBIE (DOPMYIHPOBKH; YMEHHE (OpPMYyIHUPOBATH
oOpaTHOE ¥ TPOTHUBOIIOJIOKHOE YTBEP)KACHHWE, TPUBOAUTH TIPUMEPHl H
KOHTPIIPUMEPHI, MCTOJIH30BaTh METOJI MAaTeMaTHYCCKOW WHAYKIWHW; TPOBOJUTH
JOKa3aTelIbHBIE PACCYXKICHUS TPH PEIICHWH 3a7ad, OICHUBATh JIOTHYCCKYIO
MIPaBUJILHOCTh PACCY)KJICHHI» OTHOCHTCS KO BCEM Kypcam, a (GopMHUpOBaHHUE
JOTUYECKAX YMEHHHA paclpeeseTcss Mo BCeM TojaM OOyYeHHS Ha ypOBHE
CpeaHero oo1ero oopa3oBaHuUsl.

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

B cootBerctBUM ¢ @DenepanbHBIM TOCYIapCTBEHHBIM 00pPa30BATEIbHBIM
CTaHJIaPTOM CPEIHEro 001Iero 00pa3oBaHUsl MaTEMaTHKa SIBISIETCS 00s3aTENIbHBIM
peIMETOM Ha JaHHOM YypoBHE oOpaszoBanus. Hactosimei [IpumepHoit pabGoueit
IporpaMMoil npegycMaTpuBaeTcs u3yueHue yueoHoro npeamera «MaremaTuka» B
pamMKax TpEX y4eOHBIX KypcoB: «Airedpa M Hayajla MaTeMaTHYECKOrO aHalIHu3ay,
«I'eomerpus», «BeposTHOCTB U cTaTUCTHKAY». DOPMHUPOBAHKE JIOTUUECKUX YMEHUI
OCYUIIECTBJISIETCS. HAa NPOTSKEHUU BCEX JIET OOydYeHHs B CTaplled IIKoje, a
AJIEMEHTBI JJOTUKH BKJIKOYAIOTCA B COAEP/KAHUE BCEX HA3BAaHHBIX BBIIIE KYpPCOB.

B VYyebnom mane Ha wusydenue wmarematuku B 10—I11kmaccax Ha
yriIyOIEHHOM YpOBHE OTBOAUTCS 8 Y4EOHBIX YacOB B HEJEIIO B TEUCHHE KaXJI0Tr0
rojia oOydenusi, Bcero S60yueOHbIX 4acoB.

TemaTnyeckoe IUTAaHUPOBAHHWE YYEOHBIX KYpCOB M PEKOMEHAYyeMOe
pacnpeneneHue yueOHOro BpeMEeHH 1Sl U3yU€HHUsI OTAENbHBIX TEM, TPEJIOKEHHbIE
B HACTOAIIEHW MpOrpaMme, HaJAO PacCMaTpuBaTh KAK NPUMEPHBIE OPUEHTHUPHI B
MOMOILb COCTaBUTENIO aBTOPCKOM pabouelt MporpaMmbl, U MPEKIE BCErO YUUTEIIO.
ABTOp pabouell mporpamMmbl BIpPaBE YBEIUYHUTh WM YMEHBUIUTH MPEIJI0KEHHOE
YUCII0O y4yeOHBIX YacoB HA TeMy, UTOObI yIrIayOUThCS B  TEMAaTHKY,
3aMHTEPECOBABIIYI0 OOYYaIOLIUXCsI, WM HANpaBUTh YCWIMS Ha MPEOJI0JICHUE
3aTpyaHeHU. J[OMMyCTUMO TakKe JIOKAJIbHOE MepepaclpeeeHue U NepeCTaHOBKa
AIIEMEHTOB COAEPKaHUs Kypca BHYTPH JTaHHOTO KJIacca.



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

Taxxe yuuTenp BIOpaBe YBEIMUYNUTh WM YMEHBIIUTh YHCIO YYEOHBIX YaCOB,
otBe€HHBIX B [IpumepHoil paboueit mporpamMme Ha 0000IIEHUE, TOBTOPEHUE,
CUCTEMATU3ALMIO 3HAHUU oOydarommxcs. ENMHCTBEHHBIM, HO NPUHLUIIHAAIBHO
BA)KHBIM KPUTEPHEM SIBISETCS JOCTUKEHUE PE3YJIBTATOB 00YUYEHUs, YKA3aHHBIX B
HACTOSIIEN POrPaMME.

IINTAHUPYEMBIE PE3YJIbTATbBbI OCBOEHUSA YYEBHOI'O
HPEAMETA <MATEMATHUKA»

OcBoenne yueOHOro mnpeaMera «MaremaTukay JTOJDKHO OOECIeYuBaTh
JIOCTUKEHHE Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHUsl CICAYIOMIMNX JIUUYHOCTHBIX,
METaIpeAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATbI

JlnyHOCTHBIE pe3yibTaThl OCBOCHUS MPOTPaMMbl Y4eOHOTO TMpeaMeTa
«MaremaTuka» XapakTepu3yrTCs:
['paxkgaHCKOE BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO TPAXKIAAHCKOMN MO3UIIMKA 00YHAIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO YJI€Ha POCCHUUCKOrOo OOIIeCTBa, NPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBIICHUIA,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TIP.), YMEHHUEM
B3aMMO/JICHCTBOBATh C COIIMAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GYHKIUSIMU 1 HA3HAUYCHHUEM.

[laTpuOTHYECKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUHUCKON TPaKIaHCKON UIEHTUYHOCTH, YBAKCHHS K
MIPOLJIOMY Y HACTOAILIEMY POCCUMCKOW MAaTEMAaTUKH, IEHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJh30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOE BOCHUTAHUE:

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



CBA3AHHOI'O C IMPAKTUYCCKHUM ITPUMCHCHUEM I[OCTI/I)KGHI/Iﬁ HAayYKH U OCATCIIbHOCTBIO
y‘{éHOFO; OCO3HAaHUEM JIMYHOTO BKJIaJa B IIOCTPOCHUC YCTOﬁqHBOFO 6YIIYHICFO.
OCTECTUYCCKOE BOCIIMTAHUE:
9CTCTUYCCKUM OTHOIICHHUCM K MHPY, BKIIIOYAd 3CTCTHKY MATCMATHYCCKHX

3aKOHOMEPHOCTEM, 00BEKTOB, 33714, PEILICHUH, PACCYKICHNUI; BOCHIPUHUMYHUBOCTBIO
K MaTEMaTHUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA.
Pu3nIEeCKOEe BOCIIUTAHUE:

cOPMHPOBAHHOCTHIO yMEHHUS TPUMEHITh MAaTEMAaTHYCCKUE 3HAHUSA B
HWHTEpecax 370poBoro u 6e3omacHoro odpasa KHW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOEC INMHUTAHHE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U
OT/IbIXa, peryispHas Gpu3nueckas akTUBHOCTh); (PU3NYECKOTO COBEPIIICHCTBOBAHUS
IIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIBHON JIESITEIBHOCTBIO.

TpynoBoe BOCOUTAHHE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTU TPYJOIIO0US; UHTEPECOM K
pa3nmuuHbiM  cpepam  TPOPECCUOHATIBHOW  NIESITEIBHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPHIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymeit mpodeccud W pealn30BBIBaTh COOCTBEHHBIC J>KU3HCHHBIC IIJIAHBI;
TOTOBHOCTBIO M CIIOCOOHOCTHIO K  MaTreMaTHYeCKOMY OOpa30BaHHIO U
caMOOOpa30BaHUIO0 HA TMPOTSHKEHUM BCEW JKU3HMU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHUIO B PEIICHUU MTPAKTUUECKUX 3a/1a4 MaTeMaTHYECKON HAMPaBICHHOCTH.

OKOJIOTHYE€CKOE BOCIIMTAHHUE:

c(hOPMUPOBAHHOCTBIO HKOJOTMUYECKON KYJIbTYphl, MOHUMAaHUEM BIIHUSHUS
COI[MATIbHO-YKOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpellbl, OCO3HaHUEM TJ00aTBHOTO XapakKTepa HSKOJOTHYECKHX TpoldIem;
OpUEHTAlME Ha NMPUMEHEHHE MATEMAaTHYECKUX 3HAHWM JI1 pelIeHus 3a7ad B
00JIaCTH OKPY’KAIOIIEH Cpe/ibl, ITTAHUPOBAHUS MMOCTYIKOB U OIICHKU X BO3MOXKHBIX
MOCJICICTBUI [T OKPY’KAIOIIEH CPEIbI.

[{eHHOCTH HAYYHOTO MMO3HAHUS:

c(hOpMUPOBAHHOCTHIO MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO  Pa3BUTHS HAyKH W  OOIIECTBEHHOM MPaKTUKH, TMOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeNIbHOCTH, ATAaroB €€
Pa3sBUTUS W 3HAYUMMOCTH JUIsI PA3BUTHUS LMBWIW3ALMHU; OBJIAJCHUEM SI3BIKOM
MAaTEMATUKH W MaTeMaTUYECKOW KyJIbTYpOM KakK CpEICTBOM IMO3HAHUA MHPA;
TOTOBHOCTBIO OCYIIECTBISATh IMPOEKTHYKD M HCCIEHOBATEIBCKYIO JESATEIbHOCTD
WHJIUBUIYAJIbHO U B TPYIIIE.



METAIIPEAMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3yJibTaThbl OCBOCHHUS MPOTPaMMbl y4eOHOrOo MpeaMmeTa
«MartemaTuka» XapaKTEePU3YIOTCS OBJIaJICHUEM VHUBEPCANbHLIMU
NO3HABAMEIbHBIMU  OCUCMBUAMU,  YHUBEPCAIbHbIMU — KOMMYHUKAMUBHBIMU
oeticmeusiMU, YHUBEPCANbHbIMU PeZYAAMUSHBIMU OCUCTBUAMU.

1) Vuusepcanvuvie no3HaeameibHble Oelicmeaus, obecnevusarom
Gdopmuposanue 06a308bIX KOCHUMUBHBIX Npoyeccos ooyuarowuxcsa (oceoeHue
Memo008  NO3HAHUSL  OKPYMCanoweco  Mupa;  HpUMEHeHUe  JI02UYeCKUX,
ucce008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayuetr).

ba3oBble JOrHUeCcKue JCHCTBUSIL:

® BBLISIBJISITh U XapaKTePHU30BaTh CYIIECTBEHHBIC NMPU3HAKA MaTeMaTHYECKHX
OOBEKTOB, TOHSATUM, OTHOIICHUN MEXJy MOHATHUAMU, (POpMYTUpOBATH
OnpeieNIeHUs] TIOHSITUI; yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiacCUPUKaIIH,
OCHOBAHUS /11 000OIIECHUS M CPABHEHHUSI, KpUTEPUU TTPOBOAUMOTO aHAJN3a;

® BOCIIpMHUMATh, (popMynupoBaTh W  TPeoOpa3oOBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPHUIATEIbHbIC, SAMHUYHBIC, YaCTHBIC U OOIIUE; YCIOBHBIC,

® BBLISIBISITH ~ MaTEeMaTUYEeCKUE  3aKOHOMEPHOCTH, B3aMMOCBSI3H |
npoTUBOpeursi B (akTax, NAaHHBIX, HAOMIOJCHUSX U YTBEPKIACHUAX; MpeasiaraTh
KPUTEPHUH I BBISIBIICHUS 3aKOHOMEPHOCTEHN U MIPOTHBOPEUMIA;

e JieJlaTh BBIBOJIBI C MCIIOJIB30BAHMEM 3aKOHOB JIOTHMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

& TIPOBOJIUTH CaMOCTOSTEIBHO JIOKa3aTeJIbCTBA MaTeMaTHYECKNUX
yTBEpXKIEHUM (TIpsIMbIe M OT TMPOTUBHOTO), BBICTpAWBATh AapTryMEHTAIUIO,
MIPUBOJUTH MPUMEPHI M KOHTPIIPUMEPHI; 000CHOBLIBATh COOCTBEHHBIC CYXKJICHHS 1
BBIBOJIBI;

® BHIOMpPATHh CHOCOO perieHus y4eOHOW 3ajauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BLIOUPATh HANOOJIee OAXOISAIINN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

bazoBbie HCCIEIOBATEILCKUE ACHUCTBUS:

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

® IIPOBOJIUTH CAMOCTOSTEIHFHO CTUTAHUPOBAHHBIN AKCIIEPUMEHT, HCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00beKTa, SBJICHHUS, TpOoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SIBJICHUSMH, TIPOIECCAMU;



® CaMOCTOSITEIbHO (hOPMYITHPOBATh OOOOIICHHSI W BBIBOABI TIO PE3YJIbTaTaM
NPOBEJICHHOTO  HAONIONICHUS, WCCICNOBAaHUS, OICHHWBATh  JTOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IICHNUH;

® [IPOTHO3UPOBATh BO3MOXXHOE PAa3BUTHE TIPOIECCA, a TaKKE BBIIBUTATH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

PaboTa ¢ undopmarueii:

® BBIABJIATH A€PUINTH HTHPOPMALIUH, JTaHHBIX, HEOOXOUMBIX I OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4u;

e BEIOHMpaTh HH(OPMALINIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATb,
CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH HHPOPMALIUIO Pa3IUYHbBIX BUAOB U (popM
IpECTaBICHNUS;

® CTPYKTYypUpOBaTh MH(OPMALMIO, IPEICTABIATh €€ B PA3IUUYHBIX (PopMmax,
WUTIOCTPUPOBATH TpaUueCcKH;

® OIICHUBATH HaJEKHOCTD uH(popManuu () CaMOCTOSITENIBHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvnuie KOMMYHUKAmMuUueHbvle oeticmeus, obecnequsarom
chopMUpoBaAHHOCMb COYUAILHBIX HABLIKOG 00YUAIOUUXCAL.

OO6menue:

® BOCHPUHUMATH U (OPMYJIUPOBATH CYXKIACHUS B COOTBETCTBUU C YCIOBUSIMHU
U IeIsIMU OOIIEeHHS; SICHO, TOYHO, TPAMOTHO BBIpa)kaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX M THCBbMEHHBIX TEKCTax, JaBaTh MOSICHEHHWS MO XOJy PEIICHUS 3aJayH,
KOMMEHTHPOBATh MOJIYUYCHHBIN Pe3yJIbTarT;

® B X07Ic 00CYXJI€HHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOM TEMBI,
npoOJieMbl, pelraeMoi 3a7adyu, BBICKA3bIBaTh HJCH, HAICJICHHbIE Ha TOUCK
pEIIeHHUs; COMOCTABIISITh CBOU CYXICHUSA C CYXICHUSIMHU APYTUX YYACTHUKOB
Jajora, oOHapy)XKHUBaTh Pa3IMuue U CXOJCTBO MO3HWIIUHA; B KOPPEKTHOH (opme
bopMyIIMpPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

® MIPE/ICTABIISITh PE3YJIbTaThl PEIICHUS 3a/1a4M, DKCTIEPUMEHTA, UCCIIeI0BaHusI,
MPOEKTA; CaMOCTOATEJIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4e€TOM 3ajad
MpEe3CHTAIMU U OCOOCHHOCTEHN ayIUTOPHH.

CoTpyIHUYECTBO:

® TOHUMATh M WCIIOIH30BATh MPEUMYIIECTBA KOMAaHIHON U UHANBUIYATEHON
paboThl TpW pemieHud Yy4eOHBIX 3a/ad; NPUHUMATh IeJb COBMECTHOMN
NEATEILHOCTH, TJIAHUPOBATh OPTaHHM3AIlMI0 COBMECTHOW PabOThI, pacmpeneisTh
BUJIBI pa0OT, IOrOBApPUBATHCS, 0OCYKIATh MPOIECC U pe3yJIbTaT padoThl; 000011aTh
MHEHUS HECKOJIBKHUX JIIOJICH;



® yYaCTBOBaTh B TPYNHOBBIX Qopmax paboTel (0OCyxaeHus, oOMeH
MHEHHUSMHU, «MO3TOBbI€ INTYpMbD» M T.I.); BBIIOJHSATH CBOIO YacThb pPabOThHl U
KOOPAWHUPOBATh CBOM [JEHCTBHUA C JAPYIMMH YICHAMH KOMAH[BI, OILECHHBATH
KayeCTBO CBOETO BKJaJa B OOILIUI MPOAYKT MO KPUTEPUAM, CHOPMYITHMPOBAHHBIM
y4aCTHUKAMU B3aHMMOJCHCTBHSL.

3) Ynueepcanvnoie pezynamueHle oeticmeus, obecneyusarom
GdopmuposaHue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTNU.
CamoopraHuzanus:

® COCTaBJIATH IUJIaH, AJITOPUTM PEIICHUS 3a/1a4d, BBIOUPATh CIIOCOO PEIICHHUS C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMeHTUPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ yU€TOM HOBOM UH(pOpMAIUH.

CaMOKOHTpPOJIb:

® BJa/IeTh HaBbIKAMM  [IO3HABAaTEIbHOM  pe(dIeKCuu Kak  OCO3HaHUS
COBEPILIAEMBIX JEUCTBHI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB; BIAAETh
croco0aMu CaMONPOBEPKHU, CAMOKOHTPOJS MpOIEcca M Pe3ysbTara PEHICHUs
MaTeMaTUYECKOM 3a7a4u;

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

® OIICHMBAaTh COOTBETCTBHE pE3yJbTaTa LEJIM M YCIOBUSIM, OOBACHSTH
IMPUYHUHBI TOCTUKEHUS WM HEJOCTUXKEHUS PE3YJIbTATOB AEATEIbHOCTH, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHus [IpuMepHoil paGodeil mporpaMmbl MO
MaTeMaTHKe IMPEACTaBICHbl MO rojaM OoOydeHHUs B paMKax OTIEIbHBIX KypcOB B
COOTBETCTBYIOIIMX pa3zeiax Hacrosmen [IporpamMel.



PABOYASA TIPOT'PAMMA YUEBHOI'O KYPCA «AJITEBPA U
HAYAJA MATEMATHYECKOI'O AHAJIU3A» (ID 2225228)

INOACHUTEJIBHASA 3AIINCKA

Y4aeOHsblii Kypc «Anrebpa W Havala MaTEMaTHUYECKOTO aHAIM3a» SBIACTCA
OTHMM W3 HamOoJiee 3HAYMMBIX B TPOrpaMMe CpeaHero oOmiero obpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOEcCHeunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
U3YYEHUS! BCEX €CTECTBEHHO-HAy4YHBIX KYpPCOB, a C JPYroil CTOpPOHBI, (popmupyer
JIOTUYECKOE U a0CTPAKTHOE MBILUIEHUE OOy4YaIOMIMXCSd Ha YPOBHE, HEOOXOAMMOM
JUIsE OCBOCHUS MHGOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U JPYTHX
JUCIMIUIMH. B paMkax paHHOro y4yeOHOro kypca oOydaromiuecs OBJIAJEBAIOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (OpMyIHpyeT CBOU
JOCTHKEHHS B MaTeMaTudeckou popme.

VY4eOHblll Kypc anreOpsl U Hadajdl MaTeMaTUYeCKOI'o aHaJM3a 3aKJaJlbIBaeT
OCHOBY [l YCHENIHOTO OBJaJACHUS 3aKOHAMHM (PU3UKU, XUMHUHU, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHUIUH Pa3BUTUSI SKOHOMHUKH U OOLIECTBEHHON KU3HHU,
MO3BOJIIET OPHUEHTUPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh UX Uil JalbHEHIIEro oOpa3oBaHUS U B
MOBCEIHEBHOMN XU3HU. B TO Xe Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMH ajreOpbl M MaTeMaTUYeCKOro aHajiu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HMCTUHHOCTb, JOKa3bIBAThb
YTBEPKACHUS C MOMOILBIO MHAYKIMM U pacCykIaTh JEAYKTUBHO, HMCIOJIb30BATh
0000IlIeHHEe ¥ KOHKPETH3allhi0, a0CTparupoBaHUE M aHAIOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone uzyuyenus yueOHOro kypca «Asnrebpa u Hayaja MaT€MaTUYECKOTO
aHalln3a» 00ydYarolluecs IMOJTY4aroT HOBBIM ONBIT PEIICHUs NMPUKIAJAHBIX 3ajad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJEIEH PEAbHBIX CUTyaluH,
WHTEPHpPETAllMd  TOJYYCHHBIX  PEHIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTEeMaTUYeCKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIJIAIONTUMUCS MaTEMAaTUYECKUMH OTKPBITHSIMHU U UX aBTOpPaMH.

VY4eOHbIil Kypc o00ianaeT 3HAYUTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbId MaTepuall, CHOCOOCTBYIOUIUI
(GbOpMHUPOBAHHIO HAYYHOTO MHUPOBO33PEHUS, TaK M yepe3 crneuuuky ydeOHou
JEATEeIIbHOCTH, TpeOyroued MpOoAOKUTEILHON  KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOATEIBHOCTH, aKKYPAaTHOCTH U OTBETCTBEHHOCTH 3a MOJIyYEHHBINA pe3yJIbTaT.

B ocHoBe MeToanku 00yueHus anredpe U HauajiaM MaTeMaTH4YeCKOro aHalln3a
JICKUT IEATEIbHOCTHBIA MPUHIUI O0y4EHHUS.



B ctpykType yuebHoro kypca «Anredpa 1 Hauajga MaTeMaTHYECKOTO aHAIHN3a
BBIJICJICHBl  CIIEAYIOIIME COACPKATEIbHO-METOAUYECKME JIMHUK: «Yucna u
BbIuncieHus», «OyHKuu u rpadpukm», «YpaBHEHUS U HepaBeHCTBa», «Hauama
MaTeMaTU4YecKoro aHainusa», «MHo)kecTBa M JOrMKa». Bce OCHOBHBIE
COJIEPKATEIIBHO-METOIMUECKUE JIMHUM HW3Y4aroTCsd Ha NPOTSHKEHHH JBYX JIET
oOyueHust Ha YpOBHE CpEHET0 001Iero 00pa3oBaHusl, €CTECTBEHHO JOMOIHSIS IPYyT
Jpyra ¥ IMOCTENEHHO HACHIIAsICh HOBBIMHM TEMAMHM U pazaenamu. /J[aHHbI yueOHbIN
KypC SBIISIETCS WHTETPaTUBHBIM, IOCKOJBKY OOBEIMHAET B cebe coaepikKaHHe
HECKOJIbKMX MaTeMaTHYeCKHX AUCLMIUIMH, TaKMX KakK anredpa, TPUTOHOMETpUS,
MaTeMaTU4YECKUI aHAJIN3, TEOPUS MHOXKECTB, MaTeMaTHUYECKasi JIOruKa u npyrue. [1o
Mepe TOTO Kak 00ydJaromuecs OBJaJeBaloT BCE Oosee MUPOKUM MAaTeMaTHIECKUM
anmapaToM, y HUX TOCJEI0BAaTEIbHO (GOPMUPYETCS M COBEPIICHCTBYETCS YMEHHUE
CTPOUTb MAaTEMAaTUYECKYyI0 MOJEIb PEAIbHOW CHUTYyallud, NPUMEHATH 3HaHUS,
NOJIyYEHHBIE MpPU H3YYEHHHM Y4eOHOro Kypca, Uil PEIICHHS CaMOCTOSTENIBHO
c(OpMYIMPOBAHHOW MAaTEMAaTHYECKOW 3aJaud, a 3aTe€M HHTEPIPETUPOBATH CBOM
OTBET.

CopepxarenpbHO-MeTOAUYECKas: JMHUA «YUucna ¥ BBIYMCICHHS» 3aBEpLIACT
(GbopMHpOBaHKE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HA4aToO Ha YPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero o0uiero
oOpa3zoBaHus 0co0O€ BHUMaHue  yaenseTcs  (OPMUPOBAHUIO  HABBIKOB
pPalMOHAJIBHBIX BBIYMCIICHUM, BKIIIOYAIOIMIMX B €0 MCHOJIb30BAaHUE Pa3IMYHBIX
dopM 3amucu 4yMciaa, yMEHUE JelaTh NPUKUJKY, BBIIOJHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BbIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYYaroIIMMCsI MHOKECTBa HATypaJbHBIX, LEJNbIX,
palMOHAIBHBIX W JCUCTBUTENBHBIX  YKCENT  JIONOJIHAIOTCS  MHOKECTBOM
KOMILJIEKCHBIX 4Hhceld. B  KaXIoM M3 3THX MHOXECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyecKkue 3aJaud M ONepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTAaTKaMH Ha MHOXECTBE LEJIbIX YHCEN, OCOOble CBOMCTBA
pPalMOHAIBHBIX M MPPALMOHAIBHBIX YUCEN, apU(PMETHUECKUE ONEPALIMH, a TaKKe
U3BJICUEHUE KOPHS HATypaJlbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCElL.
bnaronapsi mocienoBaTeabHOMY PACIIMPEHUIO KpYyra HCIHONb3YEMBIX YHUCET U
3HAKOMCTBY C BO3MOXXKHOCTSIMM WX IPUMEHEHHs Ul PELICHHS Pa3iudHbIX 3a1ad
bopMupyeTcsi peCTaBI€HUE O €IUHCTBE MATEMAaTUKU KaK HayKH U €€ poJH B
MOCTPOEHUU MOJIeNIEH peaJlbHOr0 MHpa, IIMPOKO HCIOJb3YIOTCA 0000IIeHHEe U
KOHKpETU3aIHsl.

JIuaus «YpaBHEHUS UM HEPABEHCTBAa» pPEANU3YETCS Ha MPOTSHKEHHH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHuUs, MOCKOJIBKY B KaXKJIOM
pasznene IIporpamMMbl IpPEenyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3aaad. B
pe3ynbTaTe OoOydYarouiMecs OBJAJEBAIOT PA3IMYHBIMU METOJAAMH  PEIICHUS



palMoHaNbHBIX, HPPAMOHATIBHBIX, TOKAa3aTeNbHbIX, JOTapUPMHUUECKUX H
TPUTOHOMETPUYECKUX YpPAaBHEHMI, HEPABEHCTB M CHUCTEM, a Takke 3ajady,
colepkalux mapaMerpsl. lloydeHHbIE yMEHHS IIMPOKO HCIOJIB3YIOTCA MpPH
UCCJIENOBAaHUM (DYHKIMI C TTOMOIIBIO MTPOU3BOAHON, MPU PEIICHUH MPUKIATHBIX
3a/lay M 3a7a4 Ha HAXOXKJCHUE HAaMOOJBIINX U HAUMEHBIIUX 3HAUCHUN (YHKIIUU.
JanHast copep:karenbHas TUHUS BKIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacuéTtel 1o  (opmymnam, mpeoOpa3oBaHus  PalMOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHUM, a TaKkKe BBIPAXKEHUH,
coJlepKallluX CcTerneHu W Jiorapudmbel. brarogaps u3zydeHuro aiareOpandeckoro
MaTepHaa IpOUCXOIUT ajdbHEeNIIIee pa3BUTHE AITOPUTMHUUYECKOTO U a0CTPAKTHOTO
MBIIUICHUST 00yJarommxcs, (OpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PacCyXKICHUH,
paboThl C CHMBOJBHBIMH (OpMaMH, TMPEICTABICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEH B BUJIE paBEHCTB U HEPAaBEHCTB. Anredpa npeiaraeT 3pPpexTuBHbIC
WHCTPYMEHTBl JUISl PELICHUS MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a7ady,
HaIJISTHO IGMOHCTPUPYET CBOM BO3ZMOXHOCTH KaK A3bIKa HAYKH.

CopepxarenpHo-MeToauueckass JuMHUAA «DyHKIMM W TpaQuKA» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH y4e€OHOTO Kypca, MOCKOJIBKY B KAaKOM-TO
CMBICIIE 337aET MOCIIEI0BATEIBHOCTh U3YUEHUS MaTepuania. V3ydeHue CTerneHHoH,
NOKa3aTeNbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUH, UX CBOICTB
U rpaMKoOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHus 3a7a4 U3 APYIHX Yy4eOHBIX
NPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KaK C MATEMaTHYECKUM aHAJIU30M,
TaK W C pEHICHHEM ypaBHEHHUN U HepaBeHCTB. [Ipu 3TOM Oonblloe BHHUMAaHHE
ynensiercs: (pOpMHpPOBAHUIO YMEHUS BbIpakaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pa3IMYHBIMM BEJIMYMHAMH, HCCJIENIOBAaTh IOJY4YEHHbIE (DYHKLIHMU, CTPOUTH HX
rpaduku. Matepuain 3Toil cojepkaTeaIbHON JIMHUM HAIlEJIEH Ha Pa3BUTHE YMEHUN U
HABBIKOB, MO3BOJIAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXAY BEIMUMHAMH B Pa3IUYHON
dbopme: aHATUTHYECKOM, TpadudecKkoi U clioBecHOW. Ero n3ydenne crocoOCTByeT
Pa3BUTHIO AJITOPUTMHYECKOTO MBIIIIEHUS, CIOCOOHOCTH K O0OOOIICHUI0 U
KOHKPETU3aIMH, UCTIOJIb30BAHUIO aHATIOTHH.

CopnepxxarenpHast nuHug «Hauana MareMaTHyeckoro aHaiu3ay IO3BOJISIET
CYLIECTBEHHO PACIIUPUTh KPYr KaK MAaTeMAaTHUECKUX, TaK U MPUKIAJHBIX 3a/ad,
JOCTYIHBIX OOYyYaIOIIMUMCS, TaK KaK y HUX MOSBISIETCS BO3MOXHOCTh CTPOUTH
rpaduky  CIOXKHBIX (YHKIMMA, OMPEAENATh WX HAWOONbIINE W HAUMEHBIITUE
3HAYEHHUS, BBIYUCIATH MIIOMAanun (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpEeHHsl TpolieccoB. JlaHHasi cojlep)kareiibHasl JIMHHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH IIOCTPOEHUSI MAaTeMaTHYECKUX MOJENIE peajbHbIX CHUTyaluu,
MO3BOJISIET HAXOIUTh HAMJTYIlIEE PEIEHUE B IPUKJIAIHBIX, B TOM YHACIIE COLUATBHO-
PKOHOMHMYECKHUX, 3a/1a4aXx. 3HAKOMCTBO C OCHOBAMHM MaTE€MaTHYECKOTO aHaJIN3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-JIOTHYECKOTO U KPEaTUBHOTO



MBIIUICHUS, (OPMUPOBAHUIO YMEHHH pACO3HABaTh TMPOSBICHUS 3aKOHOB
MaTEeMaTHUKH B HayKe, TEXHUKE U UCKyccTBE. OOyJaronIuecs y3Hat0T O BBIIAFOIIMXCS
pe3ynbTaTtax, MOJYyYCHHBIX B XOJI€ Pa3BUTHS MaTEeMaTHKH KaK HAyKH, U 00 WX
aBTOpax.

ConepxaTeabHO-MeToANYecKast JIMHUS «MHOXKeCTBa M JIOTHKa» BKIIIOYAET B
ceOsl DIIEMEHTHl TEOPUU MHOKECTB M MAaTeMaTHYECKOW JIOTUKH. TeopeTHKO-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBHOM MaTEeMAaTHKHU
W TpejaraloT HamboJiee YHUBEPCATbHBIM S3BIK, OOBEIMHSIOMIMN BCE pa3ieibl
MaTeMaTUKH M €€ TNPWIOKEHUM, OHU CBS3BIBAIOT pa3HbIe MaTeMaTHYECKUE
JUCIMUIUIMHBL W WX TPWIOKEHHS B eauHoe Ienoe. [loaToMy BakHO jJaTh
BO3MOXKHOCTh OOy4YarmeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMECHHOW MAaTEMAaTHUKH W HCIIOJIH30BaTh €TO ISl BBIPAKCHUS CBOMX MBICIICH.
JpyruM BaXKHBIM TIPU3HAKOM MaTE€MaTUKH KaK HAayKd CJIeAyeT TNpPHU3HAThH
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJIOBAHHE ONPEIETEHHBIM
mpaBujaM  TOCTPOCHHSI  JIOKA3aTeIbCTB.  3HAKOMCTBO  C  DJIEMEHTaMH
MaTEMaTUYECKONH JIOTHKH CIOCOOCTBYET PAa3BUTHIO JIOTHUYECKOTO MBIIIJICHUS
OOyYaroIIMXCsl, TIO3BOJISIET UM CTPOUTH CBOM PACCYKIICHUSI HA OCHOBE JIOTHYECKHX
npaBuil, GOPMUPYET HABBIKM KPUTHUYECKOTO MBIIICHHS.

B yueGHOM Kypce «Anrebpa W Havalla MaTEMaTHYECKOTO aHaJn3a
MIPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHUPOBAHUS, KOTOPHIE MPHU3BAaHbBI
criocoOCTBOBaTh (HOPMUPOBAHUIO HABBIKOB TMOCTPOEHUSI MOJIEIEH peabHbIX
CUTyallui, WCCIEAOBAHMS O3TUX MOJIeNIeH C TOMOINIBIO afmaparta airedopbl H
MaTeMaTHYECKOr0 aHajau3a, WHTEPIpPETAIlud IOJYyYCeHHBIX pe3yJIbTaToB. Takue
3aJTaHUS BIUICTCHBI B KQXK/IBIN U3 pa3/eiiOB MPOrpaMMBbI, TTOCKOJIbKY BECh MaTepuall
y4eOHOTO Kypca IIMPOKO HCIOJB3YeTCs I PEeIIeHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUM  pPEabHBIX  TPAKTHYECKUX  3a7ad  OOydJaroniuecss  pa3BHBAIOT
HAOJIOAATEIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe ©  KOHKPETHU3MPOBATH  IPOOJIEMY.
JlesTenpHOCTh MO (OPMHUPOBAHHWIO HABBIKOB PEIICHHUS TPHUKIAAHBIX 3a7ad
OpraHU3yeTCs B MPOIIECCe U3yUEHUs BCeX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTEeMaTHYECKOTO aHATH3ay.

Ha wu3yuenune yueOHOro Kypca «AnreOpa M Hadajla MaTeMaTHYECKOTO
aHanu3a» otBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucia ¥ BBIYHCIEHHUSA

Panmonanpabie uncia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOILICHTHI,
OeckoHeUHbIe TNepuoanyeckue npodu. [lpuMeHeHue apoOe W MPOLEHTOB IS
pellIeHUs MPUKIIAIHBIX 3a7a4 U3 PA3JIMUHbIX OTpaciel 3HAHUM U PeaJTbHOM KU3HM.

JlelictBuTenpHble  yucia. PanuoHalbHBIE W UPpPALMOHAIIBHBIE YHCIA.
ApudmMernueckue  omepanmuy ¢ JCUCTBUTEIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEIBLHOTO YHCIa U €ro cBoicTBa. [IpubnmxEéHHbIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PE3yJIbTaTa BHIUYHNCICHUMH.

Crenenpr C 1ensIM HokazareneMmM. buHom Hpiotona. HMcnosib3oBaHue
noAXosAIEend (GOpMbI 3alMUCH JEHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTABIICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb C palMoOHAJIBHBIM IIOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa jnorapupma. J[leciTuuHble W HATypaJIbHbIE
JorapupMsl.

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

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIMOHATBHBIX YPABHEHUUN U
HEpPaBEHCTB. MHOTOWIeHb OT OJAHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3zy. MHOrouieHs!I ¢ 11e1bIMU KO3(PPUIIUEHTaMU.
Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIINX CTCTICHU M KOPHHU.

HppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHBIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BhIpaXKEHHM, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUH. OcHOBHBIC METO/IbI perieHus

JorapupMUUYECKUX YpaBHEHUH.
OcHOBHBIE TPUTOHOMETPHUUECKHUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpUuroHoMEeTpUYECKUX YPaBHEHU M.



Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHU. OnpenenuTens MaTpUILbl 2X2, ero TEOMETPUUECKH CMBICT U CBOMCTBA,
BBIYKCIICHHE €r0 3HAYEHUs, MPUMEHEHUE ONpPENEIUTENs JJI1 PEUICHUS CUCTEMBbI
JVHEWHBIX ypaBHEHMI. PelleHne NpUKIAagHBIX 3aJad C I[OMOLIBID CHUCTEMBI
JMHEWHBIX YpaBHEHUH. MccnenoBanue NOCTPOCHHOW MOAENH € TOMOIIBIO MaTPHIL
Y OIIPENCIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEAIbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpruMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKHX 3aJ1a4 U 3a/1a4 U3 pa3IMuHbIX 00JaCTel HaAyKU U peaibHOM KU3HU.

DyHKUMH U TPaPUKH

Oynkuusa, crnocoObl 3amganus ¢GyHKIUH. B3anMHO oOpaTHBIE (QYHKIHU.
Komnosumust ¢ynkuuit. I'padux QyHkmmmn. DiaemeHTapHbIe MNpeoOpa3oBaHUs
rpaduKoB QyHKIIHIA.

OO6usacTh ompeneneHuss ¥ MHOKECTBO 3HaueHud (ynkumu. Hymu yskium.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢yskuun. IIpoMexyTKn MOHOTOHHOCTH (PYHKUMU. MakCUMyMbl U MHHHMYMBI
dbyukiuu. HanbonbIiee 1 HauMeHbIllee 3HaueHUs (PYHKIIUU HA TTPOMEKYTKE.

JluneiiHas, KBaapaTHYHas U JAPOOHO-JIMHEHHAas (QYHKIHUH. DJIEMEHTapHOE
UCCIJIEJOBaHUE U IOCTPOCHUE UX IPa(pUKOB.

CrenenHast pyHKIMS ¢ HATypajdbHBIM U II€JIbIM MOKa3areneM. E€ cBolicTBa u
rpaduk. CoiicTBa U rpaduik KOpHs n-0i CTENEHU KaK (yHKIMUHA 0OpaTHOU CTENEHU
C HaTypaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u jorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIeHUs YpaBHEHUH.

TpuroHomeTpuyeckass OKPY>KHOCTb, OIpPENEICHUE TPUTOHOMETPUUECKUX
(yHKUMNA YUCIOBOTO apryMEHTA.

DYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOIECCaX M SBICHUSX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

Havana maTemMaTH4ecKoOro aHajmsa

ITocaenoBaTelbHOCTH, CHOCOOBI 3aJaHUs IOCJIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKOM MHIYKIUHA. MOHOTOHHBIE U OTPaHUYEHHbIE OCTIEA0BATEIbHOCTH.
HcTopusi BOZHMKHOBEHUS MAaTEeMaTHMYECKOTO aHalli3a Kak aHaiu3a OEeCKOHEYHO
MalbIX.

Apudmerrueckas U reoMeTpuUecKas rnporpeccuu. beckoneuHo yoObiBaromas
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMeTpUYeCcKOon
MPOTrpeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno €. @opmyiia CIOKHBIX
npoUeHTOB. Mcnonb30BaHWE MPOTrpeccUy JUIsl PELIEHUs pealbHbIX —3a1ady
IPUKJIAJHOIO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOWCTBA. TOYkHM paspbiBa. ACHMIITOTHI
rpajuxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB JUISl PELICHHWs HEPaBeHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 17151 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble QyHKIUU. Onpenenesne, reOMeTpUIecKuil u
buznyecKuil CMBICI MPOU3BOIHON. YpaBHEHUE KacaTeNbHOU K rpa@uKy (pyHKIHU.

[TpousBogubie  anmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMH W HX CBOMCTBA. JlMarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB M SBJICHUM, NPU PEIICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMAaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKa3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHbie n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJIBIX
yuces, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oOiee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, anropurmMa EBkinuaa 1 penieHus
3a/1a4 B LIEJIBIX YUCIIAX.

Kommnekcuble uucia. Anredpandeckas U TpPUTOHOMETpUYEcKas (POpPMBbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeTrudyeckue omnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAWHATHOW IJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHru U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN IJIs PEIICHHs] (PU3NYECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

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

OTO60p  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHMH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPYKHOCTHU. PelieHne TpuroHoMeTpu4ecKux HepaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAIIbHBIX,
UPPALMOHATIBHBIX, TOKA3aTENbHbBIX U JOTapU(PMUYECKUX YPABHEHUIA.

YpaBHEHUs1, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumMeHeHne ypaBHEHHIA, CUCTEM M HEPABEHCTB K PELIEHUIO0 MaTEMAaTUYECKUX
3a]a4 1 33/1a4 U3 Pa3IMuHbIX 00JacTell HAYKU U PeasbHOM KU3HH, UHTEPIPETAIUs
MOJIyYEHHBIX PE3YyJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHkIUA. ['eomerpuyueckue oOpa3bl ypaBHCHUH H
HEPaBEHCTB Ha KOOPJIMHATHOM ITIOCKOCTH.

TpuronomeTrpuyeckue QyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pellleHUs ypaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHS 3a]1a4 C TapaMETPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT NMpPHU PEUICHUHM 3aJad U3 JPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHUIO (PYHKIIMM HA MOHOTOHHOCTb U
sKkcTpeMyMmbl. HaxoxaeHre HanboabIIero 1 HAMMEHbILIEr0 3HaYEHUI HEeMPEPbIBHON
(yHKUIHUH Ha OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEHIeHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OIpPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJIaHHOTO (HOPMYJION WK TpaduKoM.

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

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

[TpumeHeHne MHTErpaja s HAXOXKICHHUS IUIOIAAeHl MiIockux ¢Guryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOIECCOB C MOMOLIBI0 U depeHIaTIbHbIX
YPaBHEHUM.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA YYEBHOI'O KYPCA
«AJI'EBPA n HAYAJIA MATEMATHYECKOI'O AHAJIU3A»
(YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE CPEJHEI'O OBIIEIO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON TO3WIMK OOYYAroMIerocs Kak aKTHUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCHUUCKOTO OOIECTBA, MPEICTABICHUE O MAaTEeMaTUYECKHUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTYP, SBJICHHUM, TPOIIEAYP IPAKIaHCKOTO
oO1ecTBa (BBIOOPHI, OMPOCHI U JIPYroe), YMEHUE B3aUMOJCHCTBOBATh C COIMATIbHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKIUSMU U HA3HAUCHUEM;

2) NaTPUOTUYECKOTO BOCTIUTAHMS:

c(hOPMUPOBAHHOCTh POCCHUMCKONW TpaKJaHCKOM WIACHTUYHOCTH, YBAXKECHHUS K
MPOIIOMY M HACTOSIIIEMY POCCHUICKOW MaTEMAaTHKH, LIEHHOCTHOE OTHOIIECHHE K
NOCTUKEHUSAM POCCHUICKMX MAaTEMATHKOB M POCCHICKOW MaTEMaTHYE€CKON UIKOJIBbI,
MCIIOJIb30BAaHUE ITUX JOCTHKEHUM B IPYTUX HayKaX, TEXHOJOTUSX, chepax SKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

OCO3HaHWE JyXOBHBIX LIEHHOCTEH PpOCCUIICKOrO Hapoaa, c(HOpMUPOBAHHOCTH
HPAaBCTBEHHOI'O0 CO3HAHUS, STUYECKOTrO TOBEJCHHUS, CBS3aHHOTO C IPAKTHYECKUM
MIPUMEHEHUEM JOCTUKEHUN HAYKH U JEATEIbHOCTBIO YYEHOIO, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOCHUE YCTOMUMUBOTO OYIYIIETO;

4) 3¢TeTHYeCKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHWE K MHPY, BKJIIOUYas OCTETUKY MaTEMAaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ay, PEIICHUN, PACCYKIEHUW, BOCIIPUUMYUBOCTH K
MaTeMaTUYECKUM acCIleKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3uUecKoro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTh YMEHHSI NMPUMEHATh MaTEMaTUUYECKHWE 3HAHUS B HMHTEpecax
3I0pOBOTO M 0O€30MacHOro oOpa3a »KW3HH, OTBETCTBCHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (37I0pOBOE MHUTaHWE, COAJAaHCHPOBAHHBIA PEXKUM 3aHATUH M OT/bBIXa,
peryisipHas pu3nyeckas akTUBHOCTD), (PU3NUECKOE COBEPIICHCTBOBAHNE MPU 3aHATUIX
CIIOPTUBHO-03/I0POBUTEIHLHOUN €SI TEIBHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYZly, OCO3HAHUE IIEHHOCTU TPYAOTIO0HS, HHTEPEC K Pa3InYHBIM
chepaMm TPOPECCHOHAIBHONW NIEATETbHOCTH, CBS3aHHBIM C MAaTeMAaTHKOW U e€
MPUJIOKEHUSIMA, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayiiei mnpodeccun u
peaau30BbIBaTh COOCTBEHHBIC KU3HEHHBIC IIJIaHbI, TOTOBHOCTH M CIOCOOHOCTHh K
MaTeMaTUYEeCKOMY OOpa30BaHUIO U CaMOOOpa30BaHUIO HAa MPOTSIKEHUM BCEU >KU3HH,
TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B PEIICHUM MPAKTUYECKUX 33/1ad MAaTEeMaTUYECKOU
HaIpaBJICHHOCTH;
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7) 3K0JI0OrH4e€CKOro BOCIUTAHUSA

c(hOpPMHUPOBAHHOCTH IKOJOTHIECKON KYJIbTYpbl, TOHUMAHHUE BJIUSHHS COIUATBLHO-
AKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJHOMN U COLIMAIBHOM CpeJbl, 0COZHAHUE
IJI00QJBPHOTO XapakTepa OJKOJOTHYECKUX TPOOJIeM, OpHCHTAIMs Ha TPUMEHEHUE
MaTeMaTHYeCKUX 3HAaHMM JUIsS pelieHus 3ajJad B O00JIaCTH OKpYKalolleW Cpebl,
IJIAHUPOBAHUE TTOCTYIKOB M OLICHKHW MX BO3MOXKHBIX MOCJICICTBUHN JJI OKpY’Karolien
Cpenbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH W OOIICCTBEHHOM MPAKTUKH, MOHMMaHUE MaTEMaTUYECKOM HAyKH Kak
chepbl UeTOBEUSCKOMN JIeATeIbHOCTH, ATAIlOB €€ Pa3BUTHS M 3HAYMMOCTH JJI Pa3BUTHUS
IUBWIN3ALINY, OBJIQJCHUE SA3bIKOM MaTEMAaTUKA M MaTeMaTHYeCKOW KYyJIbTYpOH Kak
CPEACTBOM  T[O3HAHUS  MHUpPA, TOTOBHOCTh  OCYIIECTBJISTH  MPOEKTHYIO U
HCCJICIOBATENIbCKYIO ACATEILHOCTh UHAMBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

Bba3oBble Jiornyeckue AeiicTBUA:

BBISBJISITh U XapaKTepHU30BaTh CYIIECTBEHHbIC MPU3HAKKM MaTEMATHYECKUX
00BEKTOB, TOHSATUHN, OTHOIICHUM MEXIY MOHATUAMH, (POPMYIHUPOBATH OINpPEICICHUS
MOHSITUHM, YCTAHABIMBATH CYIIECTBEHHBIM MPU3HAK KiIacCU(pUKAIIMU, OCHOBAHUS JJIs
000011IeHNS U CPABHEHHUSI, KPUTEPUU TPOBOJUMOTO aHAIH3A;

BOCIIPUHUMATh, (POPMYIUPOBATH U MPEOOPa30BBIBATH CYXKACHUS: YTBEPAUTEIbHBIE
Y OTpULIATETbHBIEC, €AUHUYHbIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITh MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEYUS B
(bakTax, TaHHBIX, HAOJIIOJICHUSAX U YTBEPKACHUSX, PEJIaraTh KPUTEPUH JIJIs BBISIBJICHUS
3aKOHOMEPHOCTEN U MTPOTUBOPEUUH;

JenaTb BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTUKHM, JEAYKTHUBHBIX U
MHJIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

IPOBOJNTh CaAMOCTOSITENIBHO JIOKA3aTEIbCTBA MAaTEMAaTUYECKUX YTBEPKICHUIM
(npsiMble U OT TPOTUBHOTO), BBICTPAUBATh APTYMEHTAIIMIO, NMPUBOJUTH MPUMEPHI H
KOHTPIIPUMEPHI, 000CHOBBIBaThH COOCTBEHHBIE CY>KICHUS U BHIBO/IBI;

BBIOMpaTh coco0 penieHus yueOHOM 3aauu (CpaBHUBATh HECKOJIBKO BapUaHTOB
perieHus, BHIOMPaTh HAauOoJee MOIXOIAIINN ¢ YIETOM CaMOCTOSITEIBHO BBIIETICHHBIX
KPUTEPUEB).

Ba3oBble uccienoBareabcKkue 1eHCTBUA:

UCIIOJIb30BaTh BONPOCHI KaK HCCIEIOBATENbCKUNA HWHCTPYMEHT TIO3HAHMUS,
dhopMyIHpoBaTh BOMPOCHI, (PUKCUPYIOIINE MPOTUBOpEUHE, MPoOJIeMy, YCTaHABIMBAThH
MCKOMOE€ U JaHHO€, (POPMUPOBATH TUIIOTE3Y, APIYMEHTHUPOBATH CBOIO MO3UIINIO, MHEHHE;
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IPOBOJUTH CAMOCTOSITENBHO CIUIAHUPOBAHHBINA 3KCIEPUMEHT, MCCIEIOBAaHUE IO
YCTAaHOBJICHUIO OCOOCHHOCTEM MaTeMaTH4ecKoro oOBeKTa, SBJICHHS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MKy O0OBbEKTaMH, SBIICHUSIMH, TPOLIECCAMU;

CaMOCTOSTENIHO (OpMyIMpOBaTh OOOOIICHWST W BHIBOABI IO pPeE3yJbTaTaMm
POBEIEHHOTO HAOJIOJEHUS, UCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTh MOJYUYECHHBIX
PE3yNbTATOB, BHIBOJOB M 0000IIEHNUI;

IIPOTHO3MPOBATh BO3MOXXHOE pPAa3BUTHE TIpoLEcca, a TakXKe BbIIBUTaTh
MPEANOJIOKEHNS O €r0 PA3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBIISITH Je(UIUTH HHPOPMAIIMH, TAHHBIX, HEOOXOIUMBIX JIJIsSi OTBETA HAa BOIIPOC
U JUJIA pEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMALIMIO W3 HCTOYHHKOB PAa3jMYHBIX THUIIOB, aHAIU3UPOBATH,
CUCTEMATU3HPOBATh U UHTEPNPETUPOBATH MH(POPMALMIO PA3IUYHBIX BUAOB U (Hopm
MIPEICTABIICHHUS;

CTPYKTYpPUpPOBaTh HMHQPOpPMAIIMIO, TMPEACTaBIATh €€ B PA3NIUUHBIX (QopMax,
WJUTIOCTPUPOBATH IpapruecK;

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

KoMmyHMKaTHBHBIE YHMBeEpPCAJbHbIe YueOHbIe NeiCTBHSA

Oo0wmenne:

BOCIIPUHUMATh M (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
ITOJTyYEHHBIA PE3yJIbTaT;

B XOJ€ OOCYXJEHHUs 3aJlaBaThb BOIPOCHI MO CYHIECTBY OOCYKIa€MOH TEMBI,
npo0JieMbl, pelaeMoil 3ai1a4uu, BbICKA3bIBaTh WJEH, HalleJIEHHbIE HAa IOUCK pPELIeHHUS,
CONOCTAaBIIATh CBOM CYXIEHUS C CYXIACHUSAMU JPYTHX YYacTHHUKOB JIMAJora,
oOHapy>KHBaTh pa3IMuue U CXOACTBO IMO3ULIMIA, B KOPPEKTHOU PopMme HopMyIupoBaThH
pa3HOIJIacHsl, CBOU BO3PAKEHUS;

IOPENCTaBIATh PE3yJbTaThl PELICHUS 3a7a4d, SKCIEPHMEHTa, WCCIEI0BAHMS,
IPOEKTa, CaMOCTOATEIbHO BbIOMpaTh (HOpMaT BBICTYIUIEHHS C Y4Y4€TOM 3ajau
Npe3eHTAlU U OCOOCHHOCTEN ayIuTOPUHU.

PeryasiTuBHBIC YHMBeEpPCAJIbHbIC Y4eOHbIe 1elCTBUA

Camoopranusamnus:

COCTABJISITh IJIaH, aJTOPUTM pEUIEHUs 3aJauyM, BbIOMpATh CHOCOO pEelIeHHs C
Y4ETOM HMMEIOIIUXCSI PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ y4€TOM HOBOM HMH(OpMALIUU.

CaMOKOHTPOJIb, SMOLIMOHAJIBbHBIN HHTEJICKT:
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BJa/Ie€Th HABBIKAMM IIO3HABATEJIbHOM peQIIeKCUM KaK OCO3HAHMS COBEpLIAEMBbIX
ACUCTBUM M MBICIUTENbHBIX TPOIECCOB, WX pPE3yJbTaToOB, BIAJAETh CIOCOOAMHU
CaMONPOBEPKH, CAMOKOHTPOJIA Ipollecca W pe3ysibTara PEHIeHUS MaTeMaTUYeCKON
3a/1auu;

OPEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IMpU pPEIICHUU 3a/ayd,
BHOCUTb KOPPEKTUBBI B JEITEIBHOCTb Ha OCHOBE HOBBIX OOCTOATEIBLCTB, IAHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OLICHMBATh COOTBETCTBUE pe3yibTaTa LEIU W YCIOBHSIM, OOBACHATH NPHYHUHBI
JOCTUKEHMSI WIIK HETOCTHKEHUS PE3YJIbTaTOB JAESITEIbHOCTH, HAXOIUTh OIINOKY, 1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEIbHOCTD:

MOHUMATD U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHON U MHAUBUIyaJIbHOM PabOThI
IpU pEHIeHHH Y4eOHbIX 3a]ady, NPUHUMATh LE€Jb COBMECTHOW JESITEIbHOCTH,
IUIAHUPOBAaTh OpPraHU3allMI0 COBMECTHOM paboOThl, paclpeneisTh BHIAbI padoT,
JOTOBapUBaThCs, OOCYXAAaTh MpPOLECC M pe3yapTaT padboThl, 00001aTh MHEHHUS
HECKOJIBKMX JIFO/ICH;

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

HHPEAMETHBIE PE3YJIBTATBI

K xonity oOyuenus B 10 kiacce 00ydaronuics MoayduT Cleayroye NpeaMeTHbIe
pe3ynbTaThl MO OTAEIBHBIM TeMaM paboyell mporpamMmbl ydeOHOro Kypca «Anredpa u
Hayaja MaTeMaTU4eCKOro aHaIU3a»:

Yuciia v BBIYUCTICHUSA:

CBOOOJHO ONEPUPOBATH MOHATUSMU: PALMOHAIBHOE YHUCIO, OECKOHEeYHas
nepuoInyecKkast 1poOb, MPOLIEHTHI, HPPAMOHAIBHOE YU CIIO, MHOKECTBA PAllMOHAIBHBIX
U JEMCTBUTEIBHBIX YMCEII, MOAYJIb IEUCTBUTEIBHOIO YNCIIA;

IPUMEHSTh IPOOU U MPOIEHTHI JIJISl PEIICHUS MPUKIAAHBIX 3a/1ay U3 Pa3TMYHbIX
OTpacien 3HaHUU U PEasbHOU JKU3HU;

MPUMEHATh NPUONMKEHHBIE BBIYMCIICHMS, NPABWIA OKPYIJIEHUS, NPUKUAKY U
OLIEHKY PE3yJIbTaTa BBIUYNCIICHUN;

cBOOO/IHO ONEpUPOBATH MOHITHEM: CTETIEHb C LEIBIM [TOKa3aTeIeM, UCTIOIb30BAaTh
MOJIXOAITYI0 (OPMY 3aMUCH JEHCTBUTEIBHBIX YUCEI ISl peLICHHS TPAKTUUECKUX 33124
Y MIPEJCTABIICHHS TaHHBIX;

CBOOOJHO ONEPUPOBATH TMOHITHEM: apU(PMETHUECKU KOpEHb HaTypajIbHOU
CTEIICHH;

CcBOOO/IHO ONEPUPOBATH MOHATUEM: CTETICHD C PAllMOHAIBHBIM ITOKa3aTelNeM;
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CcBOOOZIHO oOmepupoBaTh NOHATUAMM: JorapuM UucIa, JAECATUYHBIE WU
HaTypaJbHbIE JIOTAPU(PMBI;

CBOOOJIHO OMEpUPOBaTh MOHATHUSMHU: CHUHYC, KOCHHYC, TaHT€HC, KOTAHTEHC
YUCJIOBOTO apryMEHTAa;

ONEpUpOBaTh IOHATHUAMM: APKCHHYC, AapKKOCHHYC M apKTAaHI'€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOZHO OMEPUPOBATh MOHITUSIMH: TOXKIECTBO, YpaBHEHHE, HEPaBEHCTBO,
PaBHOCUJIbHBIC YPABHEHUS U YPABHEHMSI-CIICCTBUS, PABHOCWIbHBIC HEPAaBEHCTBA;

OPUMEHATh  Pa3JIMYHbIE METOJAbl PEIICHHS PpPalUOHAIBHBIX M APOOHO-
pPalMOHAIBHBIX YPAaBHEHUW, IPUMEHATH METOJI HHTEPBAJIOB IS PELICHUS HEPABEHCTB;

CBOOOZHO OMEpUpOBaTh MOHATHSAMH: MHOTOUYJIEH OT OJHOM MEepeMEeHHOM,
MHOTOWIEH C ILEJbIMUA KO3(PPUUMEHTaMU, KOPHU MHOTOWIEHA, NMPUMEHATH JEJICHUE
MHOI'O4JIEHa Ha MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopeMy Buera i penienus
3aj1ad;

CBOOOJHO ONEPHPOBATH MOHATHSAMHU: CUCTEMa JIMHEWHBIX ypaBHEHMI, MaTpuIla,
ONPEAECTUTENIb MATPULIBI 2 X 2 U €r0 TEOMETPUUYECKUN CMBICI, UCIIOIb30BATh CBOKMCTBA
onpenenuTesss 2 X 2 1 BBIYMCICHHS €r0 3HAYEHHs, IPUMEHATH ONPEACIUTENN IS
pEeLIECHNs. CHUCTEMBI JIMHEHMHBIX YPaBHEHUH, MOJECIHMPOBATH PEAIBHBIE CHUTYallUU C
IIOMOLIBI0 CUCTEMBI JIMHEWHBIX YPaBHEHHWH, HCCIEI0BAaTh IIOCTPOCHHBIE MOJEIU C
ITOMOUIBIO MaTPUI] ¥ ONPEIEIUTENICH, NHTEPIIPETUPOBATH ITOJYYEHHBIN pE3yJIbTAT;

MCIIOJIb30BaTh CBOMCTBA JEHUCTBUI C KOPHAMU AJIA IPeoOpa30BaAHMS BhIPAKEHUM;

BBINOJIHATh MPEOOPa30BAHUS YHCIOBBIX BBIPAKEHUHN, COAEpKAIIUX CTEINEHU C
paLMOHAIIBHBIM [T0KA3aTeIIEM;

MCIIOJIb30BaTh CBOMCTBa Jorapu(MoB Al NpeoOpa3oBaHUs JIOrapUPMUUYECKUX
BBIPAKEHHUI;

CBOOOJHO OINEpUPOBAaTh TMOHATUSAMHU: HPpPALMOHAIbHbBIE, [OKa3aTeIbHbIE W
jJorapupMHUUECKUe YpPaBHEHMsI, HAXOJIUTh WX PELICHUS C MOMOUIbI0 PaBHOCHUIIBHBIX
IIEPEX0I0B WIIA OCYIIECTBIISAS [IPOBEPKY KOPHEM;

MPUMEHATh OCHOBHBIE TPHUTOHOMETpUYECKHEe (HOPMYJbl i MpPeoOpa3oBaHUs
TPUTOHOMETPUUECKHUX BBIPAKEHN;

CBOOOIHO ONEPUPOBATh MOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHUE, TPUMEHSTh
HEOoOXOoauMble (OPMYJIbl JJisi PEIHICHHUS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
YPaBHEHHU;

MOJIEJIMPOBAaTh pPealibHble CUTYyalluu Ha SI3bIKE alreOpbl, COCTABJISATh BBIPAKEHUS,
YpPaBHEHMS, HEPABEHCTBA M0 YCJIOBHUIO 33Ja4M, UCCIEAOBATh MOCTPOEHHBIE MOJAEIH C
MCIIOJIb30BaHUEM ammapara ajareOphl.

DYyHKIUU U TPAPUKH:
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CBOOOZHO OIEpPUPOBaTh MOHATUAMU: (YHKIUS, CIOCOOBI 3anaHus (QyHKIUH,
B3aMMHO OOpaTHble (YHKIIMH, KOMIO3ULUs (QYHKUIUN, TpaduK (QYHKIIUH, BBIIOIHITH
aIIeMEHTapHbIe MpeoOpa3zoBaHus rpaduKOB (YHKIIHIH;

CBOOOZHO OIEpPHpPOBaTh MOHATHUSAMHU: OO0JIACTH OIpENeJeHUs] U MHOMXKECTBO
3HaYeHUN QYHKINUU, HYJIH QYHKIINH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOZIHO  ONEpUPOBaTh MOHATUAMHU: YETHBIE M HEUYETHBIE (QYHKLUH,
nepuoanueckue (QyHKIUH, MPOMEKYTKH MOHOTOHHOCTH (DYHKUIHH, MAaKCUMYMBI U
MUHUMYMBbI QYHKIIMH, HAKOOJIbIIICe 1 HAMMEHbIIIee 3HaUeHUE (PYHKIIUN Ha TPOMEKYTKE;

CcBOOO/IHO ONIEPUPOBATh IOHATUSMU: CTETIEHHAs! (PYHKIMSI C HATYypaIbHBIM U IIEJIBIM
noka3aTesneM, rpauk CTENeHHOW (PYHKIMM C HATypaJlbHbIM U LEJNbIM I10Ka3aTeseM,
rpad@uK KOpHS N-OM CTENEHU KaK (PYHKIMM OOpaTHOM CTENEHU C HaTypaJbHbIM
MOKa3aTelIeM;

ONepUpOBaTh MOHATUSAMH: JIMHEWHAs, KBaJpaThUyHas U JPpOOHO-IUHEIHAs
(GyHKIUH, BBIIOJHATE 3JIEMEHTApPHOE MCCIIEA0BAHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOOJIHO ONEpUpOBaTh MOHATHSAMH: TIOKa3aTelbHAas M  Jiorapupmuyueckas
(yHKLIMH, X CBOMCTBA U rpadUKH, UCIOJIb30BATh UX rpauKH JAJI PEIICHNs YPaBHEHHUI;

CBOOOJHO  OMNEpUpPOBATh MOHATUSAMH: TPUTOHOMETPUYECKAS]  OKPYKHOCTD,
OIpe/iesIeHuEe TPUTOHOMETPUUECKHUX (YHKIUI YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh Ipa@UKu (PYHKIMH I UCCIIEOBaHUS IPOLIECCOB U 3aBUCUMOCTEN
IpU PEIICHUH 3a7ad U3 APYTUX Y4eOHbIX NPEIMETOB U PEATbHOM KU3HHU, BBIPAXKaTb
(hopMyramMu 3aBUCUMOCTH MEK/y BEIIMYNHAMU;

Havana mareMaTH4ecKOro aHaju3a:

CBOOOZHO ONEpUPOBaTh MOHATUAMU: apupMeTudeckass U TeoMeTpudecKas
nporpeccusi, OECKOHEYHO YOBbIBaIOIIasi Te€OMETpUYEeCKas NPOrpeccHsi, JTUHEHHBIA U
AKCIIOHEHUUATIBHBIN POCT, (OpMyJia CIO0XHBIX MPOLEHTOB, UMETh MPEACTABICHHUE O
KOHCTAaHTE;

MCIIOJIb30BATh MPOTPECCUU ISl PEILICHUS peabHbIX 3a7a4 MPUKIIAIHOTO XapaKTepa;

CBOOOZIHO ONEpUpOBaTh MOHITUAMM: MOCIEAOBATEIBHOCTh, CIIOCOOBI 3aJaHMs
IIOCJIEIOBATEIbHOCTEW, MOHOTOHHBIE M OTPAHUYEHHBIE NIOCIEA0BATENBHOCTH, TOHUMATh
OCHOBBI 3apO’KJIEHHUS MAaTEMaTHUYECKOT0 aHaJIM3a KaK aHalin3a 0ECKOHEYHO MaJlbIX;

CBOOOJHO OMNEPUPOBATH MOHATHSIMHU: HENpPEphIBHbIE (YHKIHMH, TOYKH pa3pbiBa
rpaduka QyHKIINH, aCUMIITOTHI rpaduka PyHKITUY;

cBOOOZHO omepupoBaTh MOHATHEM: (yHKUHUSA, HENpepbIBHAsS Ha OTpE3Ke,
IPUMEHSTh CBOMCTBA HEMPEPHIBHBIX (DYHKIUH IS peLICHUs 3a/1a4;

CBOOOJHO OMEepUpOBaTh MOHATHUAMM: NEpBasi U BTOpas MPOU3BOAHBIE (PYHKIUH,
KacatelsibHas K Tpaduky QyHKIUY;

BBIYMCIISITh MPOU3BOJIHBIE CYMMBI, IPOU3BEICHNS, YACTHOTO U KOMIIO3HUIIMH JIBYX
GbyHKIUi, 3HaTh IPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKIIMIA;

UCI0JIb30BaTh T€OMETPUUECKUN U (PU3UUECKUI CMBICI MPOU3BOJHOM JIJIsl PEeILICHUS
3ajad.
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MHoskecTBa M JIOTHKA:

CcBOOOIHO ONEPUPOBATH MOHATUSAMU: MHOKECTBO, OTIEpAIlUU HAJl MHOKECTBAMU;

HCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIM anmapar JUisi ONHUCAHUS PEATbHBIX
IIPOLIECCOB U SBJICHUI, TPU PELICHUU 3a]1a4 U3 APYTUX yUYEOHBIX MTPEAMETOB;

CBOOOZIHO ONIEpUPOBATh MOHATUSIMHU: OIPEIEIICHHE, TEOpeMa, ypaBHEHUE-
CJIEICTBUE, CBOMCTBO MATEMaTUYECKOIO0 OOBEKTa, J0Ka3aTeNbCTBO, PaBHOCHUJIbHBIC
YPaBHEHMS U HEPABEHCTBA.

K koniry o0ydenus B 11 kiacce 00yJaronuiics MoIyduT CIEIyIOMNe IpeIMeTHbIS
pe3yJbTaThl 10 OTIACJIBHBIM TeMaM paboyeil mporpamMmsl yueOHOro Kypca «Ainredpa u
HayaJla MaTeMaTHYECKOr0 aHAIU3a»:

Yucia 1 BIYUCICHHUA:

CBOOOJHO OMEpPUpPOBATh MOHATHSIMH: HaTypaldbHOE M LEJI0€ YMCIO, MHOXKECTBA
HaTypaJbHBIX U LENBIX YNCEII, UCIIOJIb30BaTh MPU3HAKU AEIUMOCTH Lenbix uyncesr, HO/I
n HOK HatypanbHbIX 4ncel 11 peuieHus 3a1ad, IPUMEHATh aaroput™ EBkinaa;

CcBOOO/IHO ONEPUPOBATH MOHATUEM OCTAaTKa IO MOAYIIIO, 3alMChIBaTh HATYpaJIbHbIE
YHUCJIa B PA3JINYHBIX MO3UIHOHHBIX CUCTEMAX CUUCIICHNS,

CBOOOJHO OIEpUPOBaTh MOHATHUSAMHU: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUIEKCHBIX YHCEN, MpPEICTaBIATh KOMIUIEKCHBIE YHCia B ainreOpanyeckod Hu
TPUTOHOMETPUUECKON (opme, BBINOIHATH apUPMETHUUECKUE OlepalMd C HUMU H
n300paxaTh Ha KOOPAUHATHOMN TJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO OIEpUPOBATh TMOHATHSAMHU: HPpPALMOHAIbHbBIE, [OKa3aTeIbHbIE H
Jorapu(pMUUECKUe HEPaBEHCTBA, HAXOJUTh UX PEIICHHS C MOMOIIBI0 PaBHOCHUIIBHBIX
IIEPEX0/I0B;

OCYUIECTBJISATH OTOOP KOPHEN NP PELIEHUU TPUTOHOMETPUYECKOTO YPABHEHMUS;

CBOOOJTHO ONIEPUPOBATH OHITUEM TPUTOHOMETPUUECKOE HEPABEHCTBO, MPUMEHSTh
HeoOxoaumble (GOpMYJbl JJI PEIICHHUS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKUX
HEpPABEHCTB;

CBOOOZIHO OINEpPUpPOBaTh MOHATUSMHU: CUCTEMA U COBOKYIHOCTb YPaBHEHHM W
HEPABEHCTB, PAaBHOCWIIBHBIE CHUCTEMBI W CHCTEMBI-CIEACTBUSA, HAXOAUTH PELICHUS
CUCTEMBI M COBOKYITHOCTEW pAalHMOHAIBHBIX, WPPALMOHAIBHBIX, IOKA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUH U HEPABEHCTB;

peliath panuoHaibHble, UPpallMOHAIbHbIE, NTOKA3aTeIbHbIE, JOrapupMUIECKUue U
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COACPKAILIME MOLYIIN U ITapaMeTphI;

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

MOJIETTUPOBATh peasibHble CUTYallMH Ha SI3bIKE aareOpbl, COCTABISATh BBIPAKEHUS,
YPaBHEHMS, HEPABEHCTBA U X CUCTEMBI 110 YCIIOBHIO 3a71a4H, UCCIIEI0BATH IOCTPOCHHBIE
MOJENIA C HCIOJIb30BAHWEM anmnapara aire0pbl, WHTEPIPETHPOBATH MOJYyUYECHHbBIN
pe3yJbTar.



26

DOyHKUUM U TpaduKku:

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

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

CBOOO/IHO ONEPUPOBATH MOHATUSAMU: Tpa)UKU TPUTOHOMETPUUECKUX (PYHKIIHIA;

MPUMEHSTh (PYHKUINU AJI1 MOJCTUPOBAHUS M UCCIIEAOBAHUS PEATBbHBIX MPOIECCOB.

Hayana mareMaTH4ecKOro aHaju3a:

UCIOJIb30BaTh MPOU3BOJHYIO JJII MCCIENOBaHUS (PYyHKIMM Ha MOHOTOHHOCTb U
DKCTPEMYMBI;

HaXOAWTh HauOOJbIlIEE M HAaWMEHbIIEE 3HAYEHUS (PYHKIMM HENpEephIBHOW Ha
OTpE3KE;

UCIIOJIb30BaTh IMPOM3BOJHYIO JUISI HAXOXKIEHUS HAWIYYIIEro peleHus B
IIPUKJIAAHBIX, B TOM YHUCJIE COLUAIbHO-DKOHOMUYECKUX, 337adax, Uil ONpPEICICHUS
CKOPOCTH U YCKOpPEHUS Ipoliecca, 3aJaHHOTO (pOpMyJIoN WK rpadukom;

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

HaXOAMTH IJIOLAIN TUIOCKUX GUTYpP U OOBEMBI TEN ¢ TOMOIIbIO UHTETpaa;

UMETh IMPEACTABICHHE O MAaTeMaTHYeCKOM MOJCIMPOBAHUN Ha IIPUMEPE
cocTaBiieHUs TUPPepeHIInaTbHBIX YPABHEHHUI;

pemiaTh MNPUKIATHBIE 3a/ladyd, B TOM YHCIE COLHUAIBHO-DKOHOMHYECKOTO U
($u3MYECKOTO XapaKTepa, CPeICTBAMU MAaTEMAaTUYECKOT0 aHaIN3a.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoJunuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue

Neo (uudpossbie)

n/n | PA3ACTIOB H TEM Beero Konrtpoasnsbie | [IpakTnueckne 0GpazoBaTeIbHbIe
NporpamMmsbl padoThI padoThI pecypesi
MHoxecTBO
JEHCTBUTENLHBIX YHCET.

MHorouyeHsl.
1 ParmonanbsHbie 24 1

ypaBHEHUS U
HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX YPABHEHUN

OyHKIUYN U TpapuKH.
2 CrenenHast GyHKIIHS C 12 1
L[EJIbIM TIOKA3aTeNIEM

ApudmeTnueckuii KOpeHb
N-0¥ CTENEHHU.

15 1
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Hppauuonanbusie
YPaBHEHHUS

[TokazarenpHas GyHKIHS.
Iloka3zarenbpHbIe
ypaBHEHUS

10

Jlorapupmuueckas
byHKIHUSA.
Jlorapupmuueckue
ypaBHEHUS

18

Tpuronomerpuueckue
BBIPAKCHUS U YPABHECHHUS

22

[TocnenoBarensHOCTH U
HPOrPEeCcCHH

10

HenpepbiBable QyHKITNH.
ITponsBogHas

20

9

[ToBTOpeHME, 0000MIIEHNE,
CHCTeMaTH3alus 3HaHUH

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

136

10

11 KVIACC

Ne
n/n

HaunmenoBanue
pa3aesioB U TeM
NMPOrpaMMbl

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

JJIeKTPOHHbIE
(uudpossbie)
oOpa3oBaTeJibHbIE

pecypchbl

WccnenoBanune GpyHkumii
C IIOMOIIBIO IPOU3BOIHOMN

22

IlepBooGpa3nas u
HHTETpal

12

I'pacduxu
TPUTOHOMETPUUYECKUX
GyHKIUI.
Tpuronomerpuyeckue
HEPABCHCTBA

14

HppauunonaneHsle,
MIOKa3aTeIbHbIE U
norapudmudeckue
HEPAaBEHCTBA

24

KoMmnnexcHbie unciia

10

HatypanbHble u 1ienple
qucia

10

CucreMbl pallMOHAJIBHBIX,
HppaLMOHATIbHBIX
MOKa3aTeIbHBIX U
JIorapu(MUIECKHX
YpaBHEHUI

12
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8 3aia4yu ¢ napameTpamu 16 1
9 [ToBTOpenue, 060061IeHNE, 16 )
cucTeMaTHh3alys 3HaHUi
OBUIEE KOJIMYECTBO 136 10 0
YACOB I10 ITPOI'PAMME

TEMATHUYECKOE IVIAHUPOBAHUE YUEBHOTO KYPCA
(IIO TOAAM OBYYEHUSI)

10 kaacc (He menee 140 yacoB)

Ha3Banue pa3nena

OcHoBHOE€ coacpkaHue pasaejia

OcHoBHbBIE BHABI 1eSITEJIbHOCTH

(TeMbI) (Tembl) o0yvyarmuxcst
(KOJIN4eCTBO YaCOB)
MHoO:KeCTBO MHoX%ecTBO, onepaluy Haj Hcnoab30BaTh TEOPETUKO-
JEHCTBUTEIbLHBIX YHCeJ. | MHOXXCCTBAMHU M UX CBOMCTBA. MHO’KE€CTBEHHBIW anmnapar JJIst
MHoro4jeHsbl. Huarpammsl Ditnepa—BeHnHa. OIMCAHMS X0J1a PELICHUS
PanmonanbHbIe [IpumeneHne TeopeTHKo- MaTeMaTHYCCKHUX 3aJ]a4, a TAKKE

YPaBHEHHUS U
HepaBeHcTBa. CHCTEMBI
JINHEHHBbIX YPABHEHHUI
(28 u)

MHOECTBEHHOT'O anmapara Jajs
peLIeHHs 3a/1a4.

PaunonaneHble uncna.
OOBIKHOBEHHBIC U JICCITUIHBIC
pOoOH, TIPOIIEHTHI, 0ECKOHEUHBIE
MEepUOANYECKHE JPOOH.
ITpumenenue apoGeil 1 MPOLEHTOB
JUISL pEUIeHUs MPUKJIAIHbBIX 3a]1a4.
JlercTBUTENbHBIE YHCIIA.
PanmonanbsHble 1 HppallMOHATIBHBIE
grcna. ApudmMernyeckue
onepanuu ¢ IeUCTBUTEIIbHBIMU
yuciaaMu. Moaynb
JNIEUCTBUTEIILHOIO YHCIIa U €T0
coiicTBa. [Ipubnuxénnple
BBIYMCIICHHUS, TPaBUJIa OKPYTJICHUS,
MIPUKHJIKA U OLIEHKA pe3yJbTaTa
BBIYMCIICHHI.

OCHOBHBIE METO/IbI pEUICHUS
LETBIX U APOOHO-pAIMOHATBHBIX
ypaBHEHUHN U HEPABEHCTB.
MHorouieHsl OT OJTHOU
IepeMeHHOou. Jlenenue MHOro4ieHa
Ha MHOTOWIEH C OCTaTKOM.
Teopema bezy. MHOrousieHsl ¢
LEeIbIMU KOO(PPHUITUEHTAMHU.
Teopema Buera.

Pemenue cucrem JIMHEHHBIX
ypaBHeHU. MaTpuia cucTeMsl

pEAJIbHBIX ITPOLIECCOB U SBJICHUM.
OnepupoBaThb NOHATHIMM:
palroHaIbHOE YUCII0, OECKOHEUHAas
nepuoanydeckas Jpoob, MPOLIEHTHI;
UPPALMOHAIBHOE U ACUCTBUTEIBHOE
YHUCIJIO; MOAYJIb JEHCTBUTEIBHOTO
4KCIIa; UCIO0JIB30BATH T ITOHATHUS
IIPU NIPOBEJICHUU PACCYKICHUM U
JI0Ka3aTeIbCTB, NPUMEHSATH ApoOH U
MIPOLIEHTHI JUIsl peIIeHuUs
IIPUKJIAIHBIX 3a7]a4 U3 pa3IMYHbIX
OTpaciel 3HaHUM U peaabHOU
JKU3HU.

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

IIpumeHSITH pa3au4HbIE METO/IbI
pelLIeHHs pallMOHAIBHBIX U IPOOHO-
paloHaIbHBIX YPABHEHMI; a TaKkKe
METO]I UHTEPBAJIOB JUIsl pEIICHHUS
HEPaBEHCTB.

OnepupoBaTb NOHATHIMHA
MHOTOWIEH OT OJJHOM MTEPEMEHHOI,
€ro KOpHU; NPUMEHSATD JCICHUE
MHOTOYJIEHa Ha MHOTOYJIEH C
0CTaTKoOM, TeopeMy besy u reopemy
Buera nns pewenus 3agad.
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JINHEMHBIX YPaBHCHUH.
Onpenenurens MaTPUII 2X2, €T0
F€OMETPUUYECKUN CMBICT U
CBOICTBA; BEIYUCIICHHUE €TI0
3HAYEHUsI; TPUMEHECHUE
OTPENICTUTEIS 1JIs1 PEIICHUS
CHUCTEMBbI JINHEHHBIX YPABHEHU.
Pemenne npukiiagHeIx 3a1a4y ¢
IMOMOIIILIO CUCTEMBI TIMHEHHBIX
YpaBHEHUH

OnepupoBaTh NOHATHSIMH:
CUCTEMAa JIMHENHBIX YPaBHEHUM,
MaTpuila, ONPEIeTUTEIb MAaTPUIIBI.
Hcnoan30BaTh CBOMCTBA
onpeaeauTens 2x2 st BBIYUCICHUS
€ro 3HaYCHUSI, IPUMEHSATH
ONpEACITUTENH JUISl PEIICHUS
CHUCTEMBI JINHEVHBIX YPaBHEHUM.
MopaenupoBaTh peajibHbIe
CUTYaIMU C TOMOIIBIO CUCTEMBI
JIMHEHHBIX YPaBHCHUH, HCCJIEI0BATH
MOCTPOEHHBIE MOJIETU C TTIOMOIIbIO
MAaTpHUIL U ONPEICTUTEIICH,
HHTEPNPETH-POBATH MOJYyUYCHHBIN
pe3yabTar

DOyHKkuuH ¥ rpaguku.
Crenennas pyHkuus ¢
LeJIBIM I0Ka3aTeJIeM
(12 9)

OyHKIHSI, CIOCOOBI 3aJaHUS
¢bynkun. Bzaumuo obpaTtHbie
¢bynkuuu. Kommnosunus ¢yHKIHM.
I'paduk pynkuuu. dnemMeHTapHbIC
npeoOpa3oBaHus TpaguKoOB
byHKIHi.

O6actpb ornpeeneHus u
MHO’KECTBO 3HAUCHUN (HYHKIUH.
Hynu pynxmun. [TpomexyTku
3HAKOINOCTOSHCTBA. YETHBIE U
HE4ETHBIC PYHKIINH.
[Tepuoanueckue GyHKIUU.
[IpoMexkyTKM MOHOTOHHOCTH
byHKIMH. MakcUMyMBbI U
MUHUMYMBI ()YHKITUH.
HauOonbiiee n HaumeHblee
3HaYeHUe PYHKIMU Ha
IIPOMEXKYTKE.

JIunelHas, kBaapaTU4yHas U
ApoOHO-THHENHHas PYHKIUH.
DneMeHTapHOe UCCIIeIOBAHUE U
MOCTPOEHHE IPapUKOB ITHX
GyHKIUI.

CreneHs ¢ LeIbIM [T0Ka3aTEIEM.
bunom Herorona.

CrenenHast GyHKIIHS C
HATypPaJIbHBIM H [IETBIM
nokasaresem. E€ cBoiicTBa U

rpaduk

OnepupoBaTh NOHATHIMU:
GbyHKIUS, CTIOCOOBI 3a/1aHUS
(GyHKIIMY; B3aUMHO OOpaTHbIE
GbyHKIIHM, KOMITO3UIUS (QYHKITHH,
rpaduk QyHkmuH, 0061acTh
ONpEeIEeTICHUS U MHOXKECTBO
3HAYCHUH QYHKIUH, HYTU QYHKIIIH,
MIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA;
TUHEHAs, KBaIpaTHIHAas1, IPOOHO-
TUHEHAs U cTereHHast PyHKIUU.
BoinoHATH 71€MeHTapHbIC
npeoOpa3zoBaHus TpadUKOB
GyHKIMIA.

3HaTh M yMeTh 10Ka3bIBaTh
YETHOCTh WJIM HEUETHOCTh (DYHKIUH,
NEePUOANYHOCTh (PYHKIINH,
HAXOAUTh ITPOMEKYTKU
MOHOTOHHOCTH (PYHKIIHH,
MaKCUMyMbl U MUHUMYMBbI (DYHKIIHH,
HauOoJbIlIee U HANMEHbIIIee
3Ha4YeHHE (PYHKIIUU HA TIPOMEKYTKE.
®opmyMpOBaTh U
WIIOCTPUPOBATH rpaduyec-Ku
CBOWCTBA JJMHEWHOM, KBAIPaTUYHOU,
JIPOOHO-JIMHEWHON U CTENEHHOMN
GbyHKINH.

Beipaxkats popmynamu
3aBUCUMOCTH MEX1Yy BETUYNHAMU.
3HaTh onpeaesieHre U CBOIiCTBA
CTEIEHU C LEIbIM MMOKA3aTeNeM;
noAXoAAIIyI0 (popmy 3anucu
JIEMCTBUTEIb-HbIX YUCEN JITIs
peIIeHus TPaKTUUECKHX 3a/1a4 1
MIPEACTABICHUS JAaHHBIX

ApudmMernyecKkui
KOpPEeHb 1-0# CTeNeHH.

ApudpmeTnueckuii KOpeHb
HaTypaJIbHOM CTENIEHU U €T0
CBOMCTBA.

DopMyIHPOBATH, 3ANUCHIBATH B
CHMBOJIMYECKOM (popme U
HCIIOJIB30BaTh CBOMCTBA KOPHS 1-OU
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HNppannonanbHbie ITpeoOpa3oBaHus YUCIOBBIX CTEIEHU JUIsl TPeoOpa3oBaHus
YpaBHEHUA BBIPAKCHUM, COIAEPIKALUX CTEIICHU | BBIPAKCHUM.
(18 u) W KOPHHU. HaxoauTh pemenust
HppauunoHanbHble ypaBHEHHUS. UPPALMOHAIBHBIX YPABHEHUN C
OcHOBHBIE METOABI PEIIEHUS IIOMOUIbIO0 PABHOCUJIBHBIX
HppaLMOHAIIbHBIX YpaBHEHUI. [IEPEXO0/I0B WIN OCYIIECTBIIASA
PaBHOCHIIBHBIE IEpEXOBI B IIPOBEPKY KOPHEM.
pELIEHNN UPPALUOHATIBHBIX Ctpoutsb rpaduk QYyHKIIUN KOPHS 7~
YpaBHEHUM. Ol CTeTnIeHU KaK OOpaTHOM JjIst
CoiicTBa u rpaduk KOpHS n-0if (GYyHKINU CTENIEHH C HATypaIbHBIM
CTEINEHH KaK (pyHKIUK 00OpaTHOM IIOKa3aTesneM
CTENEHU C HATYPAJIbHBIM
II0Ka3aTeNleM
IToxka3aTenbHas Crenens ¢ paluoHaIbHbIM ®opMyIMpOBaTH ONpeeIeHHe
dyHkuus. IIOKAa3aTeJIeM U €€ CBOMCTBA. CTEIECHU C PallMOHAIbHBIM
IToxa3aTenbHbIe [TokazarenbHast QyHKIHS, €& IIOKA3aTeJIEM.
YpPaBHeHHS CBOWCTBA U rpaduK. BeinonusaTe npeodpazoBaHus
(10 9) Hcnonp3oBanue rpaduka GyHKIMKA | YUCIOBBIX BBIPAKECHUH, COICPIKAIINX
JUI PELLIEHUS] yPaBHEHUM. CTEIEHU C PallMOHAIbHBIM
[TokazarenabHble ypaBHEHUS. [IOKA3aTeJEeM.
OcCHOBHBIE METOBI PELIECHUS Hcnons3oBats nudpossie
[I0Ka3aTeIbHbIX YPAaBHEHUN pecypcsl Ui IOCTPOEHUs rpaduka
NoKa3aTeabHON QYHKIUHN U
U3y4yeHus €€ CBOUCTB.
Haxoaurh pemeHust
ITOKA3aTEJIbHBIX YPAaBHEHUM
Jlorapudpmuueckas Jlorapudwm yncna. CBoiicTBa JlaBaTh onpeaejeHue jorapupma
¢pyHkuus. norapudma. JlecsTuunble u YKCIIa; IECATUYHOTO U HATYpaJlbHOTO
Jlorapudgmuueckne HaTypajbHbIE JOrapu(PMBl. Jorapudma.
YPaBHEHUSA [IpeoOpazoBanue BhIpaXKEHUH, Hcenonb3oBaTh CBOICTBA
(18 9) COJIep KALINX JIOTapU(PMBI. JorapupmMoB 11 IpeoOpa3oBaHUs
Jlorapudmuueckas GyHKIUsA, €€ Jorapu(pMHUUECKUX BbIPAKEHUH.
CBOMCTBA U rpaduK. CrponTthb rpaduk sorapupMuuecKoi
Hcnonbs3oBanue rpadpuka QyHKIUN | GYHKIIMH KaKk 0OpaTHOM K
JUI PELLIEHUS] ypaBHEHUM. MIOKAa3aTeIbHON U MCIOJIb30BaTh
Jlorapudmuueckre ypaBHEHUS. CBOIICTBa TorapupmMUIecKon
OCHOBHBIE METOABI PELLIEHUS (byHKLIUU 17151 peleHus 3a/1a4.
Jorapu(PMUUECKUX YpaBHEHHH. Haxoaurs pemenns
PaBHOCHIIBHBIE IEpEXOABI B JorapupMHUECKUX ypaBHEHHUH C
pelIeHnH JorapuMuIecKux MTOMOIIbIO0 PABHOCUJIBHBIX
yYpaBHEHUN MIEPEXO0/I0B WIN OCYIIECTBIIASA
IIPOBEPKY KOPHEH
Tpuronomerpnueckne CuHyc, KOCUHYC, TAHTE€HC U JlaBaTh onpeneneHus CUHYycCa,
BbIPaKeHUs U KOTaHT'€HC YHCIIOBOTO apr'yMEeHTa. | KOCHHYCA, TAHT'€HCA U KOTaHIreHca
YPaBHEHHS ApKcHHYC, apKKOCUHYC U YKCJIOBOTO apryMEHTA; a TaKkKe
(22 v) ApPKTAHT€HC YMCIIOBOIO apryMeHTa. | apKCUHYyCa, apKKOCUHYyCa U

Tpuronomerpuyeckas
OKPY>KHOCTB, OTIpe/IeTICHHE
TPUTOHOMETPUYECKHUX (DYHKITUIT
YHCIIOBOTO apTyMEHTAa.
OCHOBHBIE TPUTOHOMETPUIECKUE
dhopmymsl. [IpeobpazoBanue

apKTaHI€HCa YUCIIa.
IIpuMeHATH OCHOBHBIE
TpUTOHOMETpHUYECKHe (HOPMYJIBI TS
npeoOpa3oBaHUs
TPUTOHOMETPUYECKHUX BBIPAXKEHUM.
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TPUTOHOMETPUYECKHUX BBIPAKECHUH.

Perrenue TpuroHoMeTpu4YECKUX
ypaBHEHUU

IIpumeHATH GOPMYITHI
TPUTOHOMETPHH ISl PEIICHUS
OCHOBHBIX THIIOB
TPUTOHOMETPUYCCKHUX ypaBHEHUI

ITocaenoBaTe ILHOCTH U

HOCJ’IGI[OB&TCJ'IBHOCTI/I, CIIOCOOBI

OnepupoBaTh NOHATUIMMU:

Nporpeccuu 3aJlaHus 1I0CIIEA0BaTENbHOCTEN. M0CJIEIOBATEIBHOCTb, CIIOCOOBI
(10 v) MeTtox MaTeMaTHIECKOI 3aJIaHu MTOCIICIOBATEILHOCTEH;
UHIAYKIMH. MOHOTOHHBIE U MOHOTOHHBIE U OI'PaHUYECHHbIE
OrpaHUYEHHbIE I10CJIEI0BATEIBHOCTH; HCCI1e10BATh
nocienosareabHocTu. Mcropus II0CJIEI0BATEIbHOCTH Ha
aHaIn3a OECKOHEYHO MAJIbIX. MOHOTOHHOCTb U OTPAaHUYEHHOCTb.
Apudmernueckas u [Tonyuats npencraBieHue 00
reoMeTpHUECKasi IPOrPECCHH. OCHOBHBIX UJEAX aHAIN3A
Beckoneuno yOsIBaromas 0ECKOHEYHO MaJIbIX.
reoMeTpHUECKasi IPOrpeccHsl. JlaBaThb onpejesieHne
CymMma 6eckoHeuHO yObIBaroImei apu(pMETHYECKON U T€OMETPUIECKOI
reOMETPHUECKON IPOrpeccuu. IIPOrpeccuu.
JIMHEHBIN ¥ YKCTIOHEHIMAIbHBIN Jloka3bIBaTh CBOKCTBA
poct. Yucio e. apu(pMETUYECKONH U reOMEeTPUIECKOMN
®dopmyIia CI0KHBIX IPOLEHTOB. IIPOrPECCUH, HAXOIUTh CYMMY
Vcnonb30BaHue Nporpeccuu 1is YJICHOB IIPOTPECCUH, A TAKXKE CYMMY
pellIeHus peabHbIX 3a7a4 YJIEHOB O€CKOHEYHO yObIBaroIIen
IIPUKIIQJHOTO XapakTepa reoOMEeTPHUYECKON IPOTpecCuu.
Hcnoab3oBath nporpeccuu s
peleHus 3a/1a4 IPUKIIaJAHOTO
Xapakrep.
IIpuMeHaTH GOpMYITy CIOXKHBIX
IIPOLIEHTOB ISl pELIeHUs 3a/1a4 U3
peasbHON MPaKTUKU
HenpepbiBHBIE HenpepriBHblE QYHKIINN U UX OnepupoBaThb NOHATHAMMU:

¢pynxuun. Ilponssoanas
(20 u)

cBoncTBa. Touka paspbiBa.
AcuMnTOTHI rpaQUKOB PYHKIIMH.
CBoiicTBa (DyHKIMN HETPEPHIBHBIX
Ha oTpe3ke. MeTo1 UHTEpBaIoB
JUISl peLIEHUs] HEPAaBEHCTB.
[IpuMeHeHne cBOWCTB
HeNpepbIBHBIX (QYHKIMHA 1151
penieHus 3aaay.

IlepBas 1 BTOpas NpoU3BOAHBIC
¢yskun. OnpeneneHue,
reoMeTpHuecKuil u pu3ndeckuit
CMBICJI ITIPOU3BOJHOMN. Y paBHEHUE
KacaTeJIbHOU K TpaguKy GyHKINU.
[Tpon3BoaHEIE 2IEMEHTAPHBIX
¢bynkuuit. [IpousBogHas cymMmbl,
ITPOU3BEICHNUS, YACTHOTO U
KOMIO3ULUH (PYHKITHI

(byHKLMS HeTIpephIBHAS HA OTPE3Ke,
TOYKa pa3pbiBa QyHKLINU, aCUMIITOTa
rpaduka QyHKIUH.

IIpumeHsaTH CBOMCTBA
HENpepbIBHBIX QYyHKIMHA 17151
peuieHus 3a1ay.

OnepupoBaTh NOHATHAMM: IIEPBAst
U BTOpasi IPOU3BOAHbBIE (QYHKIINH;
NOHUMATh (PU3NYECKUN U
Tr€OMETPUYECKHUI CMBICI
IIPOU3BOHOM; 3aIIUCHIBATh
YpaBHEHUE KacaTEIbHOM.
BbruncasaTs Mponu3BOIHBIE CYMMBI,
IIPOU3BEICHNUS, YACTHOTO U CIIOKHOU
byHKIMN.

H3yuyaTh npon3BoIHbIE
AJIEMEHTAPHBIX (QYHKIUH.
Hcnoab30BaTh reOMETPUYECKAN U
(bu3MYECKU CMBICI POU3BOIHOMN
JUISl peleHns 3a1a4
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IToBTOpEHUE,
00001IEeHMeE,
cUcTeMaTH3alus 3HAHMUI
(24)

OcHOBHBIE TIOHSTHS Kypca anreopbl
Y HavaJl MaTEMaTUYECKOTO aHaIn3a
10 xiacca, 00001IIeHHE U
CHCTeMaTHu3alus 3HaHUH

IIpuMeHATH OCHOBHBIE IIOHATHUS
Kypca anreOpsl U Havyal
MaTEMaTHYECKOT 0 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 1eATETbHOCTH
o0yuyarmuxcsi

HccaenoBanue pyHkumi
¢ MOMOIIbIO
MPOU3BOJAHOM

(24 v)

[IpuMeHeHne Npon3BOJHOM K
UCCIIeIOBaHUIO (PYHKIIHMM Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI.
Haxoxnaenue HaubosbIero u
HaUMEHBIIET0 3HAYEHUs
HenpepbhIBHON (DYHKIIUU Ha
OTpE3Ke.

IIpuMeneHne MPOU3BOTHON JIst
HAaxO0’KJICHUs HAWITy4LIEro
peuieHus B MPUKIIaHbIX 3a/1ayax,
JUISL OTIPEEIIEHUS] CKOPOCTH U
YCKOpPEHHMS IpoLecca, 3aJaHHOT0
bopmyoit i rpaduxom.
Kommo3zumus ¢pyHKImii.
I'eomeTpuueckue o6passl
YpaBHEHUH U HEPABEHCTB Ha
KOOPJAMHATHOW INIOCKOCTH

CtponTh rpaguK KOMIO3UIIUN
(GYHKIHHA ¢ TOMOIIBIO
AJIEMEHTAPHOT'0 HCCIICIOBAHUS U
CBOICTB KOMITO3UIIUH.

Ctpontsh reomMeTpuuecKie oopassl
YpaBHEHUI U HEPABEHCTB Ha
KOOPAMHATHOM INIOCKOCTH.
Hcnonb3oBaTh NPOU3BOIHYIO IS
uccrienoBanus QyHKIMH Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI;
HAXOIUTh HaubOoJIbIICE U
HauMEHbIIIee 3HaYeHUS (PYHKIIHH
HETPEPHIBHON HA OTpPE3Ke; CTPOUThH
rpaduky QyHKIHUNA HA OCHOBAaHUU
MPOBEIEHHOTO UCCIIEIOBAHMUS.
Hcnonb3oBaTh NPOU3BOIHYIO TS
HAXOXKJCHUS HAMTYYIIEro pereHus
B MIPUKJIAJIHBIX, B TOM YHCIE
COLMANBHO-9KOHOMHYECKHX,
3ajjavax, AJs ONpeeseHusl CKOPOCTH
¥ YCKOpPEHHSI ITpoIiecca, 3a[aHHOTO
bopmynoit uimm rpadukom.
IMoayyaTs npeacTaBieHne o
NPUMEHEHUH POU3BOTHOMN B
Pa3JIMYHBIX OTPACISAX 3HAHUU

IlepBooOpa3nas n
HHTerpaji
(12 v)

IlepBooGpasHasi, OCHOBHOE
CBOMCTBO NEPBOOOPA3HBIX.
ITepBooOpazHbIe 21eMEHTAPHBIX
¢ynkuii. [IpaBuia HaxOXIEHUS
NepBOOOPA3HBIX.

NHuterpai. I'eoMeTpu4eCcKnid CMBICI
uHTerpana. Berancnenue
oTpeAeNEHHOr0 HHTErpaa Mo
¢dopmyne Hetorona—JleiiGHuna.
[Ipumenenne nHTErpana s
HaXO0XACHUS MJIOLAAEH MIIOCKUX
¢buryp u 00bEMOB reOMEeTPUYECKUX
TeNl.

[Ipumeps! pemenmit
mudQepeHInanbHbIX YpaBHEHUH.
MaremaTnyeckoe MOAECIMPOBAHNE

OnepupoBaTb NOHATHIMM:
nepBooOpa3Hasi ¥ ONpeeICHHBIN
nHrerpain. Haxogurs
nepBOOOpa3HbIE AIEMEHTAPHBIX
GYHKIUI 1 BBIYUCISATH UHTETPAI 110
dbopmyne Hetotona — JleitOnuia.
HaxoauTth mnomaay miockux Guryp
1 00BEMBI TEJI C ITIOMOILBIO
OTpeIeNIEHHOTO HHTErpaa.
3HAKOMUTBCS C MATEMAaTHICCKUM
MOJICTTMPOBAHUEM HA MIPUMEPE
muddepeHIaTbHbIX ypaBHEHUH.
[TomyuaTs peacTaBICHUE O
3HAYCHUH BBEJACHUS ITOHATHS
WHTETpasia B Pa3BUTUU MAaTEeMaTUKH
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PEaNTbHBIX MPOIIECCOB C TOMOIIBIO
i QepeHranbHbIX YpaBHEHUH

I'padpuxu Tpuronomerpuueckue GyHKIUH, HUcnonb3oBars HuppoBbIE
TPUTOHOMETPHYECKHX WX CBOWCTBA U TpaduKu. pecypchl I TOCTPOCHHUS TpapuKOB
byHkumi. OT160p KOpHEH TPUTOHOMETPUYECCKUX (PYHKIIUU U
Tpuronomerpuveckue TPUTOHOMETPUUECKUX YPABHEHUN C | U3YUCHUS UX CBOMCTB.
HepaBeHCTBa IIOMOILBEO TPUTOHOMETPUUYECKON Pemath TpuronomeTpuyeckue
(16 9) OKPYKHOCTH. YPaBHEHHSI U OCYILIECTBISATH OTOOP
Pemenue TpuroHoMeTpuuecKux KOpHE ¢ TOMOIIbIO
HEPaBEHCTB TPUTOHOMETPUYECKON OKPYKHOCTH.
IIpumensTs Gopmybt
TPUTOHOMETPUH JJIs PEIICHUS
OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB.
HUcnonb3oBarsh Hu(ppoBbIE
pecypcsbl [UIsl IOCTPOEHUS U
uccienoBanus rpauKoB QYHKIHIA
HppaunuonaiabHble, OCHOBHBIE METO/IbI pEIICHUS IIpumeHsATH CBOICTBA
nokasarejibHble H MOKa3aTeIbHBIX U MOKAa3aTeIbHON U JIoTapu(pMUIECKON
Jorapupmuyeckue Jorapu(MUUECKUX HEPABEHCTB. (GYHKIUH K peLIeHUIO
HepaBeHCTBa OCHOBHBIE METO/IbI pELICHUS MOKAa3aTeNbHBIX U JOrapu(PMUUECKUX
(24 9) HWpPAlUOHAIIBHBIX HEPABEHCTB. HEpPABEHCTB.
I'padmyeckue MeToabl pemeHus O0ocHOBATH PaBHOCUIILHOCTD
HUPPAMOHATIbHBIX, IOKA3aTEIBHBIX | TIEPEXOIOB.

1 orapu(MUYECKUX YpaBHEHUN U
HEPaBEHCTB

PemaTtp uppanuoHagbHble U
KOMOMHHPOBaHHbIE HEPABEHCTBA, C
MIOMOILBIO PABHOCUIIBHBIX
HEPEXO/10B.

Hcnoab3oBath rpadpudeckue
METO/Ibl U CBOMCTBA BXOJSIIUX B
YPaBHEHHE WJIM HEPABEHCTBO
GYHKIMH 1715 petieHus 3a1a4u

KoMnuekcHbIe yncia
(10 u)

KomiiekcHele yncna.
Anrebpanyeckas u
TpUTrOHOMETpHUUECKast (POPMBI
3aMnyucy KOMIUIEKCHOIO YHCIa.
Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YHCIIAMHU.
N300pakeHre KOMIUIEKCHBIX YUCell
Ha KOOPJMHATHOM IIJIOCKOCTH.
®opmyna Myaspa. Kopau n-oi
CTETEeHU U3 KOMITJIEKCHOTO YHUCIIA.
IIpMeHEeHNE KOMIUIEKCHBIX YNCEI
JUIs pelieHus: GU3NUecKux U
reOMETPUUECKUX 3a7a4

OnepupoBarb NOHATHAMM:
KOMILIEKCHOE YHCIIO U MHOKECTBO
KOMIUIEKCHBIX YHCEI.
IIpencraBasiTb KOMIUIEKCHBIE YUCIIA
B aJiIre0Opanveckoi u
TPUTOHOMETPHUUYECKOH opMe.
BbInoaHAThL apupmeTHyecKue
orepanuy ¢ HUMHU.

M300paxkaTh KOMIUIEKCHBIE YHCIIA
Ha KOOPJAMHATHOM IIJIOCKOCTH.
IIpumensTe Gopmyny Myaspa u
MOJIy4aTh MPECTaBICHNE O KOPHSIX
n-0M CTENEHU U3 KOMIUIEKCHOIO
yyciaa. 3HAKOMHMTBCS C IPUMEpamMu
IIPUMEHEHHNS] KOMIUIEKCHBIX YHCEI
JUTSI pEIICHUS TEOMETPUUYECKUX U
¢bu3nUecKux 3a1au

HarypajibHble 1 1eJibie
quciaa
(10 v)

HarypanbHble u niensle gucna.
IIpuMeHeHHnEe TPU3HAKOB
neauMocTa nenbix yncen, HOJ u

OnepupoBaTb NOHATHSIMH:
HaTypajbHOE U 1IEJI0€ YHCIIO,
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HOK, octatkoB 1o Moaysto,
anroput™ma EBKiMaa i pereHus
3a/1a4 B LEJIBIX YUCIaX

MHOECTBO HATYPAIbHBIX U IEJTBIX
YHCel.

Hcnonb30BaTh NPU3HAKHU
JICIIMMOCTH IEJIBIX YHCEIT, OCTaTKH
o moayio; HOJl u HOK
HATypaJbHBIX YHCEI; AITOPUTM
EBxnmma mis pemenus 3aaad.
3anuchIBaTh HaTypajbHbIC YKCTIA B
Pa3IMYHBIX MMO3UIIMOHHBIX CHCTEMaX
CUHCJICHHUS

Cucremsl
PanMoOHAJIBHBIX,
HPPALHOHATBHBIX
NMOKa3aTeJbHbIX H
JorapupmMmuyecKknx
yYPaBHEHUI

(12 v)

Cucrema 1 COBOKYITHOCTh
YpaBHEHUH.

PaBHOCHIIBHBIE CHCTEMBI U
CUCTEMBI-CIICICTBHUS.

OcHOBHBIE METOABI PEIIEHUS
CUCTEM U COBOKYITHOCTEH
palOHAaIbHBIX, UPPALUNOHAIIBHBIX,
IIOKA3aTENbHBIX U
Jorapu(pMUUECKUX YpaBHECHHH.
[IpuMeHeHne ypaBHEHUM, CUCTEM U
HEPABEHCTB K PELICHUIO
MaTeMaTH4YeCKHUX 3a/1a4 U 3a]1a4 U3
pa3nuyHbIX 001acTell HayKu u
peanbHOM JKU3HU, MHTEPIIPETALUs
IIOJIyYE€HHBIX PE3yJIbTaTOB

OnepupoBaTh NOHATHUSIMU:
CHUCTEMA U COBOKYITHOCTh YPaBHEHUM
Y HEPaBEHCTB; PEUICHUE CUCTEMBI
WUJIM COBOKYITHOCTHU; PaBHOCUJIbHBIC
CHUCTEMBI U CUCTEMBI-CIIEACTBUSI.
HaxoauTp peuieHus: CucTeM u
COBOKYITHOCTEM LIeJIbIX
palMOHAIBHBIX, UPPALUOHAIBHBIX,
MOKAa3aTeNbHBIX U JOrapu(PMHUUECKUX
YpaBHEHUH U HEPABEHCTB.
IIpuMeHATH cCuCTEMBbI YPaBHEHUM K
PELICHUIO TEKCTOBBIX 3a7a4 U3
pa3IMYHBIX 00J1acTel 3HAHUH U
peanbHOU KU3HU;
HHTEPIPETHPOBATH NIOJIyYCHHbIE
peuieHusl.

Hcnoab3oBaTh Hu(ppoBbIE

pecypchl

3agaum ¢ napameTrpamMu
(16 u)

PanmonaineHble, MppalMOHAIIBHEIE,
MOKa3aTeIbHbIE, IOTapU(PMUUECKHE
U TPUTOHOMETPUYECKHUE
YpaBHEHUs1, HEPAaBEHCTBA U
CUCTEMBI C ITapaMETPaAMHU.
[TocTpoeHue u uccnenoBaHue
MaTeMaTUYeCKUX MOJIEIEH
peanbHBIX CUTYAIMH C IOMOIIBIO
YPaBHEHUH, CUCTEM YPaBHEHUU U
HEPaBEHCTB C ITapaMeTpamMu

Bb10upats criocol perieHus
palMOHAIBHBIX, UPPALMOHAIBHBIX,
MoKa3aTeIbHbIX, JIOrapu(HMUIECKUX
Y TPUTOHOMETPHUYECKUX YPaBHEHUN
Y HEPABEHCTB, COACPKALIUX MOLYJIN
U ITapaMeTpBl.

IIpumensiTh rpadpuyeckue u
AHATMTUYECKUE METOBI JJIs
pelIeHUs ypaBHEHUI U HEPABEHCTB C
IapaMeTpaMHu, a TaKXKe
uccieoBaHue QyHKIMNA METo1aMu
MaTE€MaTU4YeCKOro aHan3a.
CTpoutsh u HccIe10BATH
MaTE€MaTUYeCKUE MOJEIH PEaJIbHbIX
CUTYyalUH C IOMOLIBIO YPABHEHUH,
HEPaBEHCTB U CHCTEM C
napaMeTpamu

IoBTOpEHME,
00001IEHME,
cHCTeMaTH3alus 3HAHUH

(16 4)

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

MoaeanpoBaTh peanabHbIe
CUTYallU{ Ha S3bIKE aJreOpsl,
COCTABJISATD BBIPpAKCHMU,
YpaBHEHHs, HEPABEHCTBA U UX
CHCTEMBI 10 YCIIOBHIO 33]1a4H,
HCCJICA0BATH [TIOCTPOCHHBIE MOJIENIN
C MCII0JIb30BaHUEM ammapara
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anreOpbl, HHTEPNPETHPOBATH
IIOJIyYEHHBIN pe3ysbTarT.
I[IpumensaTe QyHKUINUU 15
MOJIETTMPOBAHUS U UCCIIEI0BAHUS
pealIbHBIX MPOLIECCOB.

PemaTh npukiaaHbie 3a7a4u, B TOM
YHCIie COLUATbHO-I)KOHOMUYECKOTO
1 QU3HYECKOTO XapaKTepa,
CpelCcTBaMu aJreOpsl U
MaTEMaTHYECKOT0 aHaJIn3a
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPU S
(ID 2225296)

IHHOACHUTEJBHASA 3AIINCKA

['eomeTpus siBIsETCS OAHUM W3 0a30BBIX KypCOB HAa YPOBHE CPEIHETO OOIIETO
o0pa3oBaHusl, TaK KaKk 00eCIeYBAET BOZMOKHOCTh U3yUEHHUSI IUCIUILTUH €CTECTBEHHO-
HAy4YHOU HAMPaBIEHHOCTH U PEIMETOB TyMaHUTApHOTO HUKIa. [TocKoNbKY Jornyeckoe
MBIIIIJIEHUE, (QopMuUpyeMoe Mpu H3yYEHUH OOYYAIONIMMUCS TOHATUWHBIX OCHOB
Ir€OMETPUHU, MpU JIO0KA3aTEIbCTBE TEOPEM M IOCTPOECHUU LEMOYKH JIOTUYECKUX
YTBEPKJICHHUM MTPU PELIEHUU T€OMETPUUECKUX 3aa4, YMEHHUE BbIJIBUTaTh U ONPOBEPraTh
TMIIOTE3bl HEMOCPEACTBEHHO HCIIOIB3YIOTCS IIPU PEIICHUH 33]1a4 €CTECTBEHHO-HAY4YHOIO
LIMKJIA, B YACTHOCTU (PU3UYECKUX 3a/1a4.

Llenr ocBoeHust mporpamMmbl ydeOHOro kypca «l'eoMerpusi» Ha yriayOnéHHOM
YpPOBHE — Pa3BUTHE HMHAMBUAYAJIbHBIX CIOCOOHOCTEH OOydYaromMXCA MPU WU3YYECHUU
Ir€OMETPHUH, KaK COCTaBJIAIONIECH TpeaMEeTHON o0nacTu «MareMaTtuka U MH(PpOpMaTUKa»
yepe3 o0ecrieueHue BO3MOXHOCTH MPUOOPETEHUS U UCIOJIb30BaHUS 0oyiee TITyOOKHX
reOMETPUUYECKUX 3HAHUN U JEHCTBUH, CHEU(PUUHBIX T€OMETPUN, U HEOOXOAUMBIX IS
YCHEMIHOTO MPO(ECCUOHAIBHOIO 00pa30BaHMs, CBS3aHHOIO C MCIOJIb30BAaHUEM
MaTE€MAaTHUKHU.

[IpuoputeTHbIMM 3a7ayaMd  Kypca TE€OMETpUM Ha YIriIyOJEHHOM ypOBHE,
pacIIMPSIOUIMMH U YCUJIMBAIOIIMMU Kypc 0a30BOr0 YPOBHS, SIBISIOTCS:

paciiipeHre MpeACTaBICHUsI O T€OMETPUM KaK YacTH MHUPOBOM KYJIbTYpPbl U
(GbopMHUpOBaHHE OCO3HAHUS B3aUMOCBSI3M T€OMETPUH C OKPYKAIOITUM MUPOM;

(opMHpOBaHKE NMPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUTYpaxX KaK O BaXKHEHIINX
MaTEeMaTHYECKUX MOJEISAX, MO3BOJIAIOIIMX OMNHMCHIBaTh M H3y4aTb pPa3HbIC SIBICHUSA
OKPYXAIOIIEro MHUpa, 3HAHWE IMOHATUMHOIO anmapara no pasgeiny «CTepeoMeTpus»
y4eOHOT0 Kypca reOMETPUH;

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

(opMHpOBaHKE YMEHHUS PACIIO3HABATh HA YEPTEXKAX, MOJEISAX U B PEAIbBHOM MHPE
MHOT'OTPAHHUKH U TeJla BpallleHUsl, KOHCTPYUPOBATh T€OMETPUUECKUE MOJIEIIN;

(opMupoBaHUe TOHUMAaHHUS BO3MOXKHOCTH aKCHOMATUYECKOTO MOCTPOCHUS
MaTEeMaTHYECKUX TeOopHui, (OpMHUpPOBaHME MOHMMAHUS POJIM AKCUOMATUKU MpPH
MIPOBEICHUHU PACCYKICHUN;

dbopMHpOBaHHME YMEHHS BIAJETh METOJAaMH JOKa3aTeJbCTB U aJITOPUTMOB
pelIeHusl, YMEHUsI UX MPUMEHATh, MPOBOAUTH JOKA3aTeNIbHbIE PACCYKIECHHUSI B XOJ€
pElIEHUs] CTEPEOMETPUYECKUX 3aJad M 3aJad C MPAKTUYECKHUM COAEpP’KaHUEM,
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(dbopMHUpoBaHUE TPECTABICHUS O HEOOXOJMMOCTH JOKA3aTelIbCTB MpU O0OOCHOBAaHUU
MaTE€MaTUYECKUX YTBEPKICHHM M POJM aKCHOMAaTUKH B IMPOBEJCHHUM JI€TyKTUBHBIX
pacCyXJIeHUN;

Pa3BUTHE U COBEPUIEHCTBOBAHNE MHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
oOydJaronuxcsi,  MO3HABATEJIbHOW  AKTUBHOCTH,  HUCCJEAOBATEILCKUX  YMEHUM,
KPUTHUYHOCTH MBILJIEHUS, UHTEPECA K U3YUYEHUIO TEOMETPHUH;

dopMupoBanre PyHKIHOHAIBHON TPaMOTHOCTH, PEJIEBAaHTHON T€OMETPHUH: YMEHUS
pacno3HaBaTh NPOSBICHUS TEOMETPUUECKUX MMOHATUN, 0OBEKTOB U 3aKOHOMEPHOCTEN B
peaNbHBIX J>KM3HEHHBIX CHUTYyallUsX W TPU HU3YyYEHUU APYTUX Yy4eOHBIX MPEAMETOB,
IPOSIBJIEHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEN, MOJICIIMPOBAHUS PEATIbHBIX CUTYallUN,
UCCIIENOBAaHUS IOCTPOEHHBIX MOJIEIIEH, HHTEPIPETALIMHU TIOJIYYEHHBIX PE3YyJIbTATOB.

OCHOBHBIMU COJIepKaTEIbHBIMU JUHUAMH yueOHoro Kypca «['eomerpusi» B 10—11
KJ1accax ABIstoTCA: «lIpsMble 1 IIOCKOCTH B TPOCTPAHCTBEY, «MHOTOrpaHHUKNY, « Terna
BpauleHusn», «BEKTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBEY, «/IBHKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo DPI'OC COO TpeboBaHME «YMEThb OIEPUPOBATH
MOHATUSIMUY», PEJIIEBAHTHBIMH T'€OMETPUM Ha yriyOJE€HHOM ypoBHEe oOyueHus B 10-11
KJIaccax, OTHOCHUTCA KO BCEM COJEpKaTelbHbIM JIMHUAM Y4e€OHOTrO Kypca, a
(GbopMHpOBaHUE JIOTUUYECKUX YMEHMN pacHpeeseTcss He TOJIbKO MO COAEpKATEIbHbIM
JUHUSAM, HO W 1o roaaM oOyuenus. Coaep:kaHue oOpa3oBaHMs, COOTBETCTBYIOLIEE
IpeIMETHbIM  pe3yibTaraM  ocBoeHMst  DenepanbHON  paboueld  MPOrpaMMbl,
pacupenenéHHbIM M0 rojaM OoOy4eHHs, CTPYKTYpPUPOBAHO TaKUM 00Opa3oM, 4TOOBI KO
BCEM OCHOBHBIM, TMPUHIIMIHKAIBLHBIM  BOIpocaM  oOywaromuecss  oOpalaiuch
HEOJHOKPATHO. DTO MO3BOJISIET OPraHU30BATh OBJIA/ICHHE TEOMETPUUECKUMHU TOHATUSAMU
M HaBbIKAMM IOCJEAOBATEIBHO M IMOCTYNATEIbHO, C COOJIIOJICHHEM MpUHIUIA
MIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO CHCTEMY TI'€OMETPUUYECKUX
MPEACTABICHUM OOydYaomuxcsd, pacmmpsiss W yrayomsas e€, oOpa3ys MpOdYHbIE
MHO>KECTBEHHBIE CBSI3U.

[lepexon Kk M3y4eHHIO T€OMETPUH HA YTIYOIEHHOM YPOBHE MO3BOJISIET:

c03/1aTh ycinoBus A nuddepeHuuaniy 00yueHust, NIOCTPOCHUS WHIANBUAYaTbHbBIX
00pa3oBaTeNbHbIX MPOrpaMM, OOECHEYHUTHh YIIIYOJIEHHOE HM3YyYEHHE T€OMETPUHM Kak
COCTaBJISAIONIEH yueOHOro npeamera «MaremaTukay;

HOJATOTOBUTH OOYYarOUMXCAd K MPOJODKEHHUIO M3YyUEHUS MATEMaTUKU C y4ETOM
BBIOOpa Oynymiedt mpodeccun, obecrieuyrBass MPEEMCTBEHHOCTh MEXKAY OOIUM U
poheCCHOHAIBHBIM 00pa30BaHUEM.

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

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHBIC TIOHSITUS CTepeoMeTpuu. Touka, mpsiMasi, MIOCKOCThb, MPOCTPAHCTBO.
[TonsiTue 06 aKCMOMATHYECKOM MOCTPOEHUU CTEPEOMETPUM: AKCHOMBI CTEPEOMETPUU U
CJIEACTBUS U3 HUX.

B3anmHoe pacnonokeHue NOpsMBIX B IIPOCTPAHCTBE:  IE€pPECEKaroIIHecs,
MapaJUICIIbHBIE U CKPEIIMBAOIIMECS TpsAMbIe. [IpU3HAKKM CKPEIIMBAIOIIUXCA MPSMBIX.
[TapaiennbHOCTh TPSAMBIX M IUIOCKOCTEW B MPOCTPAHCTBE: MAapaUICNIbHBIE NPSIMBIC B
IPOCTPAHCTBE, NAPALIEIbHOCTh TPEX MPSIMBIX, MAPAILIETBHOCTh MPSMON U TJIOCKOCTH.
[lapannensHoe M IEHTpaAJIbHOE MPOEKTUpOBaHME, H300paxeHue ¢uryp. OCHOBHbIE
CBOMCTBA NapajieIbHOro mnpoekTupoBaHusa. M3o0paxkenue ¢uryp B mnapauieIbHOU
MPOEKIMHU. YTIbl C COHAMpPABICHHBIMU CTOPOHAMH, YIOJ MEXIY MOPSMbIMU B
npocTpancTBe. llapamnenbHOCTh IUIOCKOCTEW: IMapajuleNIbHbIE IUIOCKOCTH, CBOWCTBA
napajuielbHbIX MIockocTel. [IpocTeiime mpocTpaHCTBEHHbIE (GUTYPHI HA TJIOCKOCTH:
TETPadAp, MapAJUICIICTIUIIE T, [IOCTPOCHUE CEUCHUM.

[lepneHIUKYASIPHOCTh NOPSIMOM M IUIOCKOCTU: NEPHEHIUKYISPHBIC MPSIMBIE B
MPOCTPAHCTBE, MPSIMbIC MapajuIebHbIE U MNEPHNECHANKYISPHBIC K IUIOCKOCTH, MPHU3HAK
MEPIIEHAUKYIISIPHOCTU MPSIMOM U IUIOCKOCTH, TEOPEMA O MNPSIMOU MEPIEHIUKYISPHOU
mockoctd. OpToroHanbHOE NPOEKTUpOBaHUE. [leprneHIUKylsp W  HAKIOHHBIE:
pacCTOsTHUE OT TOYKH JI0 TIJIOCKOCTH, PACCTOSTHUE OT MPAMOM JO0 IUIOCKOCTH, MPOEKIUA
burypsl Ha TJTIOCKOCT. [TepneHIUKYISPHOCTD TJIOCKOCTEM: IIPU3HAK
MEPIEHAUKYIISIPHOCTHU JIBYX INIOCKOCTEN. Teopema o TpEX NepHeHIUKYISIpax.

YTrapl B IPOCTPAHCTBE: YTOJ MEXKAY IMPSMOM U IUIOCKOCTBIO, ABYI'PAHHBIA YIOJI,
JUHEWHBIA yToJ IBYTpaHHOrO yria. TpéXrpaHHbli U1 MHOrorpaHHsie yribl. CBOKCTBa
IJIOCKUX YTJIOB MHOrorpaHHoro yria. CBOWCTBa IUIOCKMX W JBYTPAHHBIX YIJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB U CUHYCOB ISl TPEXTPAHHOTO YTJIA.

MHororpaHHuKH

Bubl MHOrorpaHHuKOB, pa3BEpTKa MHOrorpanHuka. [Ipusma: n-yrospHas rnpusma,
mpsiMass W HaKJIOHHas TPU3MbI, OOKOBas U TIOJHAs TOBEPXHOCTh MPHU3MBI.
[Tapannenenurnen, npsiMOYTOJIbHBIN MMapajuieJICNUIIe U ero cBoiicTBa. KpaTuaiimme mytu
Ha TOBEPXHOCTH MHOrorpanHuka. Teopema Oiinepa. IIpocTpancTBeHHas Teopema
[Mudaropa. [Mupamuna: n-yrojgpHas nmupamMuia, MPaBHIIbHAS W yCEUEHHAS TMUPAMUJIbIL.
CpoiictBa p&bep u OOKOBBIX TpaHeW mMpaBWIbHOW mnHpamuibl. [IpaBuUnbHBIC
MHOTOTPaHHMKH: TMpaBWIbHAsg TMpuU3Ma W TpaBUJbHAS TNHMpaMuia, MOpaBUIIbHAs
TpeyrojibHasl MUpaMua U IpaBUIbLHBINA TeTpadap, KyO. [IpeacTaBienue o mpaBUIbHBIX
MHOTOTPAaHHHUKAX: OKTA3JIP, NJOJAEKadAp U UKOCAIP.

Brruucnenue »ineMeHTOB MHOTOTPAaHHUKOB: p&Opa, nuaroHanu, yriel. Ilnomans
OOKOBOI TTOBEPXHOCTH U MOJTHOW MOBEPXHOCTH MPSIMOM TIPHU3MBI, TUIONIAAh OCHOBAHHH,
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TeopeMa 0 OOKOBOM MOBEPXHOCTHU MpsiMoN npu3Msbl. [lnomans O0KOBOW MOBEPXHOCTH U
MTOBEPXHOCTU NPABUJIBHOW MUPAMUIbL, TEOPEMA O TUIOLIAJN YCEYEHHOW MUPAMUIBI.

CummeTpust B NPOCTPAHCTBE.  DJIEMEHTBl  CUMMETPUM  MPABHIIBHBIX
MHOTOIpaHHUKOB. CUMMETpUsi B  MPaBWIBHOM  MHOIOTPaHHUKE: CHUMMETPHS
napaJIeJIeNMIea, CUMMETPUS INPABWIBHBIX IPHU3M, CHMMETPHsS IPABUIIBHOM
UPAMUJIBIL.

BekTOopbl M KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHSA: BEKTOp B IPOCTPAHCTBE, HYJEBOM BEKTOD, JJIMHA HEHYJIEBOIO BEKTOPA,
BEKTOPBl KOJUIMHEApHBIE, COHAIIPABICHHBIE W IPOTHUBOIIOJIIOKHO HAIIPABICHHBIC
BEKTOpbl. PaBeHCTBO BEKTOpPOB. JIEWCTBHS C BEKTOpaMH: CJIOKEHHE U BBIYMTAHUE
BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOKEHHE BEKTOpa Ha uucio. CpolicTBa
cJ0XeHus BeKTOpoB. CBOKCTBA YMHOKEHUS BEKTOpa Ha yucio. [loHaTne komiiaHapHbie
BekTOpbl. IIpu3Hak komiuiaHapHocTu TpEX BekTopoB. [lpaBuno mnapanienenunena.
Teopema 0 pa3noKeHUN BEKTOPa 10 TPEM HEKOMILIaHApHBIM BekTopaMm. [IpsMoyronbHas
cucrteMa KoopAauHart B ImpoctpaHcTBe. Koopaunatel BekTtopa. CBsA3b  MEXIYy
KOOPJIMHATaMH BEKTOPA U KOOPAMHATAMH TOYEK. YTOJ MeXay BekTopaMu. CkansipHOe
MIPOU3BEICHUE BEKTOPOB.

11 KITACC

Tesa Bpamenus

[TousATHS: TMIHHAPHUYIECKAS TOBEPXHOCThH, KOHMYECKAas MIOBEPXHOCTD, chepraecKas
MOBEPXHOCTh, OOpasylomue TMoBepxHocTe. Tenma BpamieHus: UUIUHIDP, KOHYC,
yceu€HHbI KOHYC, cdepa, map. BzaumHoe pacmnosiokeHue cdepbl U IIOCKOCTH,
KacaTeibHasl TNIOCKOCTH K cpepe. M3o0paxenne Ten BpalieHus Ha TNIocKocTh. Pa3sépTka
muIuHApa 1 Konyca. CumMeTpust cepsl U mapa.

O6BEM. OcHOBHBIE CBOMCTBA 00bEMOB Tell. TeopeMa 006 00bEME MPSIMOYTOJIBHOTO
napaienenunena U cieactsus u3 He€. OOBEM NpsIMOM W HAKIOHHOW MPHU3MBI,
UWJIUHAPA, TUpaMUIbl U KoHyca. O0BEM 11apa v apoBOro CerMeHTa.

KomMOwnHanuu Ten BpaiieHuss 1 MHOTOTpaHHUKOB. [Ipu3Ma, BircaHHas B MWIAHID,
omucaHHas okouio mHApa. [lepeceuenue cdepsl u mapa ¢ miaockocTeio. Kacanue mapa
U cdepbl WIOCKOCThI0. [oHsATHE MHOTOTpaHHUKA, OMMCAHHOTO OKOJIO C(epbl, cepsl,
BIIMCAHHOW B MHOTOTPAHHUK WJIM TEJIO BPAILICHHUS.

[Tnomaas MOBepXHOCTH IMIIMH]IPA, KOHYCA, TIomaas cdepsl u e€ yacteil. [logobue
B npocTtpaHcTBe. OTHOIIEHHE 00BEMOB, IJIONIAJEH MOBEPXHOCTEH MOAOOHBIX (GUTYP.
[IpeobpazoBanue momoOWsi, romoTeTus. PemieHne 3amad  Ha  TUIOCKOCTH  C
MCIIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenue cedeHHii MHOTOTPAHHUKOB W TEJl BPAIICHUS: CEUYCHUS IHJIMHIpA
(mapayuienbHO M MEPICHANKYIISIPHO OCH), CEUCHUS KOHYyCca (MapaijiebHbIe OCHOBAaHUIO U
MIPOXOJISIIIIAE Yepe3 BEPIIMHY), CEUCHHS IIIapa, METOJBI TIOCTPOCHUS CEUYCHHI: METO/T
CJIEJIOB, METOJI BHYTPEHHETO IPOEKTUPOBAHMS, METO]] TIEPEHOCA CEKYIIIEH TIIOCKOCTH.

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

JABUKEeHMS B IPOCTPAHCTBE

JBrxenus npoctpanctBa. OtoOpaxeHus. J{BuxeHus u paBeHCTBO duryp. O0uue
CBOWCTBA JBIWKECHMM. BHIbl JBWKEHMM: MapajuleIbHbIM IEPEHOC, LEHTpaIbHasd
CUMMETpPHS, 3€pKaJIbHasi CUMMETpHS, IOBOPOT BOKpyr mnpsmoi. IlpeoOpa3oBanus
nono6us. [psimas u cdepa Ditnepa.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHS YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE CPEJHEIO
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON TO3UIMU OOyYaromerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO YJIEHa POCCHICKOTrO O0O0IleCcTBa, MPEACTAaBICHUE O MATEMaTHYECKUX
OCHOBax ()YHKIITMOHUPOBAHUS PA3IMUHBIX CTPYKTYP, ABICHUMN, TPOLIEAYP IPAKIaHCKOTO
oO1iecTBa (BBIOOPHI, OMIPOCHL U APYTro€), YMEHUE B3aUMOJICHCTBOBATh C COIMATIbHBIMU
WHCTUTYTaMH B COOTBETCTBHHM C UX QYHKIUSIMHU U HA3HAUCHHUEM;

2) naTpuoTHYECKOe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTh POCCHUMCKON TIpaXKAaHCKOW WIACHTUYHOCTH, YBAXKEHUS K
MPOIIOMY W HACTOSIIIEMY POCCUHCKOW MaTEMaTHKH, I[IEHHOCTHOE OTHOIICHHE K
JOCTHKEHUSAM POCCUMCKMX MATEMAaTHKOB W POCCHICKOM MAaTEMATUYECKOM IIKOJIbI,
MCIIOJIb30BAaHUE ATUX JOCTHXKEHHUM 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 JEATEIIbHOCTHIO YYEHOTO, OCO3HAHHUE JIMYHOIO
BKJIaJIa B MIOCTPOCHUE YCTOMYUBOTO OYIyIIIETO;

4) 3cTeTH4ecKoe BOCTIUTAHUE:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKJIIOYas OCTETUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, PELIECHUN, PACCYKIECHUW, BOCIPUUMYUBOCTH K
MaTeMaTUYECKUM acIlleKTaM Pa3jInYHbIX BUJOB UCKYCCTBA;

5) pusuyeckoe BocnuTaHKE:

c(hOpPMHUPOBAHHOCTh YMEHHSI MPUMEHSTh MaTeMaTHYECKUE 3HAHUS B MHTEpecax
3I0pOBOTO W 0O€30MacHOro oOpa3a »KW3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3I0POBBIO  (3710pOBOE MHUTaHUE, COATAHCHPOBAHHBIA PEXKUM 3aHATUM M OTIbIXa,
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peryisipHas pu3nyeckas akTUBHOCTD), (PU3NYECKOE COBEPIICHCTBOBAHUE MPHU 3aHATUAX
CHOPTUBHO-037I0POBUTEIBLHON JESITEbHOCTHIO;

6) TpynoBoe BociMTaHue:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTU TPYIOJIO0US, HHTEPEC K Pa3INuHbIM
chepaM MpoPecCHOHAIBHONU JIEATENTbHOCTH, CBS3aHHBIM C MaTeMaTUKOM u e€
NPWIOKEHUSIMU, 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 MaTEMaTUYECKON
HaIPaBJICHHOCTH;

7) 3K0JIOTHYecKOoe BOCTIMTAHNE:

c(hOPMUPOBAHHOCTH FKOJIOTHUYECKON KYJIbTYphl, TOHUMAHNUE BIHMSHUS COI[HAIBHO-
HYKOHOMUYECKHUX MPOLIECCOB Ha COCTOSTHUE MIPUPOTHON M COITMATILHON CpeJibl, OCO3HAHNE
rJI00aJIbHOTO  XapaKTepa JKOJOTMYECKUX MpoOJieM, OpUEHTalMs Ha MPUMEHEHUE
MaTEeMaTUYECKUX 3HAHUM i1 pelleHHs 3aJady B O00JIACTH OKpYKaloIleld Ccpenbl,
TUTAHUPOBAHKE TIOCTYNKOB M OIICHKH WX BO3MOXKHBIX MOCIEICTBUHN ISl OKpY>KaroIien
CpeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHUS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HAYKU U OOILECTBEHHOW MPaKTUKU, TOHUMaHWE MaTEeMaTHYECKON HAyKHU Kak
cdepbl YeIOBEYECKON ACSITEIFHOCTH, STANOB €€ PAa3BUTHA M 3HAYUMOCTHU JIJISl PA3BUTHUS
[UBUJIN3AIMH, OBIAJICHUE SI3BIKOM MaTEMAaTHKH W MaTeMaTHYeCKON KyIbTypoil Kak
CPEICTBOM  IO3HAHUS  MHpA, TOTOBHOCTb  OCYHIECTBIISATh  MPOEKTHYIO U
HCCJIEIOBATENbCKYIO AESTEIbHOCTh HHANBUAYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/IbHBbIEC YHUBEPCAJIbHbIE YUeOHbIE /1eiicCTBUS

ba3oBble j1ornueckue aeiicTBUA:

BBISIBISITD W XapaKTEPHU30BaTh CYIIECTBEHHBIE IIPU3HAKKM MaTEMaTUYECKUX
OOBEKTOB, MOHITHH, OTHOIIEHUN MEXIy MOHATHAMH, (POpPMYIHpOBaTH ONpPEEICHUS
NOHSTUM, yCTaHABIMBATh CYIIECTBEHHBINM MNPU3HAK KilaccU(UKAIMK, OCHOBAHUS IJIs
000011IeHHSs U CPABHEHHUSI, KPUTEPUU TPOBOJUMOTO aHAIM3A;

BOCIIPUHUMATh, (POPMYIUPOBATH U MPEOOPA30BBIBATH CYXKACHUS: YTBEPAUTEIbHBIE
U OTpHIATENbHbIE, EANHUYHBIC, YACTHBIE U OOILIHE, YCIOBHBIE;

BBISIBJIATH MATEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3M M NPOTUBOPEYHS B
(akTax, TaHHbIX, HAOJIIOJICHUSX U YTBEPKACHUX, IPejIaraTb KpUTEPUHU J1JIs1 BBISIBICHUS
3aKOHOMEPHOCTEU U IIPOTUBOPEUN;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKIFOUEHHI 10 aHAJIOTUU;
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IPOBOJUTH CaMOCTOSITENIbHO JO0Ka3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKIACHUM
(IpsiMble ¥ OT MPOTUBHOTO), BHICTPAMBATh apryMEHTAIUIO0, NPUBOAUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYKIEHUS U BHIBOJbL;

BbIOMpaTh cOcO0 pelieHrs yueOHOM 3a1auu (CpaBHUBATh HECKOJIBKO BapUaHTOB
penieHus, BHIOMpaTh HauOoJee MOIXOIAIINN ¢ YYETOM CaMOCTOSITEIbHO BBIJIEIEHHBIX
KPUTEPHUEB).

Ba3oBble uccienoBarebckme 1eiicTBUSL:

HCIIOJI30BaTh BOINPOCHl KaK MCCIEIOBAaTEIbCKUA HMHCTPYMEHT IO3HAHUA,
(dbopMyIupoBaTh BOMPOCHI, (GPUKCUPYIOIIKE MPOTHUBOpPEUHE, MPOOJIeMy, YCTaHABIIUBATh
MCKOMOE U JIaHHOE, (POpMUpPOBaTh TUIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIIUIO, MHEHHE;

IPOBOJUTH CAMOCTOSITEBHO CIUIAHUPOBAHHBINA SKCIEPUMEHT, MCCIEIOBAaHUE TI0
YCTaHOBJICHUIO OCOOCHHOCTEM MAaTeMaTH4ecKoro OObeKTa, SBJICHHs, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMu, SIBJICHUSIMU, IPOLIECCAMU;

CaMOCTOSITENIbHO  (hopMynHpoBaTh OOOOIIEHUS U BBIBOJABI IO pe3yjbTaTaMm
NPOBEAEHHOTO HAOMIOIECHUS, UCCIIEIOBaHMs, OLEHUBATh JOCTOBEPHOCTH IOTYYEHHBIX
pe3yJbTaTOB, BBIBOJOB M O000IICHUH;

MIPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHE TIpoLecca, a TakKKe BbIIBUTaTh
IIPEATOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

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

BBIOMpPATh MH(OPMALMIO W3 HCTOYHHUKOB PA3JIMYHBIX THUIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBATh U WHTEPIPETUPOBATh MH(POPMAIMIO PA3IMUYHBIX BHJIOB U (HOpM
MPEICTABIICHHUS;

CTPYKTYpPUpPOBAaTh HMH(POpPMALIMIO, MPEACTaBIATh €€ B Pa3IMYHbIX (QopMax,
WJUTIOCTPUPOBATH ITpapUUecK;

OLICHUBATh HAJA&KHOCTh MHPOPMALUU MO CAMOCTOSTENIBHO C(HOPMYINPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUSA

Oo0wmenue:

BOCIPUHUMATh M (OPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHUSIMH U
LEJISIMU OOILIEHUSs, SICHO, TOYHO, TPAMOTHO BBIP@XXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
IMACbMEHHBIX TEKCTAX, AABaTh MOSACHEHUS 0 X0y PELICHUS 3a1a4d, KOMMEHTHUPOBATH
IIOJIyYEHHBIU pE3yJIbTaT;

B XO0/€ OOCYXXIEHHs 3a/laBaTh BOIIPOCHI IO CYIIECTBY OOCYKIAaeMOW TEMBI,
npo0JieMbl, pelaeMoil 3a1a4uu, BHICKA3bIBaTh MJEH, HalleJIEHHbIE HAa MOUCK PELIeHMUS,
CONOCTABJATh CBOM CYXIEHHUS C CYXICHHUSAMU JAPYIMX YYaCTHHKOB JUajora,
OoOHapyXKHUBaTh pa3IMuue U CXOACTBO IMO3ULIMMA, B KOPPEKTHOU PopMme (HOopMyIupoBaThH
pa3HOrIacus, CBOM BO3PAXKEHUS;
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IPEACTABIATh pEe3ylbTaThl PELICHUS 3a7a4M, SKCIEPUMEHTa, WCCIEIO0BAHMS,
MPOEKTa, CaMOCTOATEIbHO BbIOMpaTh (OpMAT BBICTYIUIEHHS C Y4€TOM 3ajad
IPE3eHTAlM1 U 0COOEHHOCTEN ay JUTOPHUU.

PeryisiTuBHbIE YHMBepPCAJIbHbIE YueOHbIe 1elCTBUSA

Camoopranusanus:

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

CaMOKOHTPOJIb, SMOUMOHAIbHBII HHTEJJIEKT:

BIIQJICTh HABBIKAMHU TIO3HABATEIHHOW pedICKCHM KaK OCO3HAHUS COBEPIIACMBIX
JNEUCTBUI UM MBICIUTEIBHBIX MPOILECCOB, HX pe3yJIbTaTOB, BIAJETh CHOCOOAMHU
CaMOITPOBEPKH, CAaMOKOHTpPOJISI Tpoliecca W pe3yjbTara PELICHHs MaTeMaTU4eCKOn
3aJlauu;

MPEABUNIETh TPYAHOCTHU, KOTOPbIE MOTYT BO3HHUKHYTh TMPHU PEIICHUU 3aJayH,
BHOCHUTh KOPPEKTHUBBI B JEATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaWJIEHHBIX OMUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yjbTaTa IEJH U YCIOBUSM, OOBSCHATH MPUUYUHBI
JOCTHXKEHUS WM HEJOCTHXKEHUS PE3yJIbTaTOB JIEATeIbHOCTH, HAXOUTh OIINOKY, 1aBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAs 1eATEIBLHOCTD:

MOHUMATh U UCTIOJIb30BaTh MIPEUMYIIIECTBA KOMAHIHON U MHAUBUIYaTbHON PaOOTHI
Npy  peHieHUH Yy4eOHBbIX 3ajady, NPUHUMATh 1eJb COBMECTHOW JIESITEIbHOCTH,
IJIAHUPOBAaTh OpPraHU3allMi0 COBMECTHOM pabOThl, pachpenesisiTh BHABI padoT,
JIOTOBApUBATLCS, OOCYXXJaTh TNpoOILleCC W pe3ynbTaT padoThl, 00001IaTh MHEHUS
HECKOJIBKMX JIFO/ICH;

y4acTBOBaTh B TPYIIOBBIX (opMax paboTel (00CYyX)aeHUs, OOMEH MHEHHA,
«MO3TOBBIE IITYPMbI» U HHBIE), BHITIOJHITH CBOIO YaCTh PA0OTHI U KOOPAMHUPOBATH CBOU
JEUCTBUS C APYTUMU YJICHAMH KOMaH/bl, OLICHUBATh Kau€CTBO CBOETO BKJaja B OOIIUMI
MPOAYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

HHPEAMETHBIE PE3YJIBTATBI

K xoniry 10 kiaacca o0yyaromuiicst HAyquTCs:

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

e TMPUMEHATH AKCUOMBI CTEPEOMETPUM M CIICJICTBUS W3 HHUX MPU PEIICHUU
r€OMETPUYECKUX 3a/1a4;

e KJacCHU(pUIMPOBATh B3aMMHOE PACIIOJIOXKEHUE TIPSMBIX B TPOCTPAHCTRBE,
IJIOCKOCTEW B MPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;
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CBOOOJHO OMEPUPOBATH MOHSATUSMHU, CBA3AHHBIMHU C yTiaMUd B MPOCTPAHCTBE:
MEK]ly TPSIMBIMU B POCTPAHCTBE, MEXKAY MPSAMOU U IMIIOCKOCTHIO;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C MHOTOTPaHHUKAMU;
CBOOOJTHO pacTio3HaBAaTh OCHOBHBIE BUIBI MHOTOTPAaHHUKOB (TIpU3Ma, TUPaMH/Ia,
IPsIMOYTOJIbHBIN Mapasiiesienumne, Kyo);

KJ1acCU(UIIMPOBATH MHOTOTPAHHUKH, BEIOMpPAst OCHOBAHMS JUIsI KJIacCU(UKALINH;
CBOOOTHO OMIEPUPOBATH TOHATHUSIMU, CBSI3aHHBIMH C CEYCHHEM MHOTOTPAaHHUKOB
IJIOCKOCTBIO;

BBITIOJIHATE TapajuIelIbHOE, LEHTPAIBHOE W OPTOrOHAIBHOE MPOECKTUPOBAHUE
¢Guryp Ha MIOCKOCTb, BBIMIOIHATh U300pakeHHsI PUTYP HA TIOCKOCTH;

CTPOUTh CEYEHUSI MHOTOTPAHHHUKOB PAa3JIMYHBIMA METOJAaMH, BBIIIOJIHATH
(BBIHOCHBIE) TJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BHI
CBEpXY, COOKY, CHU3Y;

BBIYMCIIATH IUIONIAIM MMOBEPXHOCTEH MHOTOTPAHHUKOB (TIpHU3Ma, MUpamMuia),
T€OMETPUYECKUX TEJI C TPUMEHEHUEM (hOopMYIT;

CBOOO/IHO ONEPUPOBATH MOHATUSIMU: CUMMETPUS B POCTPAHCTBE, IIEHTP, OCh U
IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U TNIOCKOCTH CUMMETPHUH (DUTYPHI;
CBOOOJTHO  OMEPUPOBATH TMOHSATUSMU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAWHATaM B MPOCTPAHCTBE;

BBITIOJIHATH JICUCTBUS HAJl BEKTOPaMU;

pelIaTh 3a71a41 Ha I0Ka3aTeIbCTBO MATEMATUYECKUX OTHOIICHUN M HAXOXKICHUE
r€OMETPUYECKUX BEJIWYMH, TPUMEHSS M3BECTHBIE METOJbl MPHU PELICHUU
MaTeMaTUYECKHX 3a/1a4 IMOBBIIIEHHOTO U BBICOKOTO YPOBHS CI0KHOCTH;
OPUMEHSTh  MPOCTEUINE  TPOrpaMMHBIE  CPEACTBA U BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a1aY;
W3BJEKaTh, MPeoOpa3oOBbIBAaTh W  HHTEPHNPETUPOBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, MPEACTABICHHYIO Ha YepTexkax
U PUCYHKAX;

IPUMEHSTh MOJIYYEHHBIE 3HAHUSI HA MPAKTUKE: CPABHUBATh U aHAIIM3UPOBATH
pealIbHBIE CUTyallMW, NPUMEHSTh HM3YYEHHBIC MOHSATHUS B MPOLECCE MOMCKA
pelieHus MaTteMaTU4ecKu C(HOpMyIMpOBaHHON MPOOJIEMBbI, MOACIUPOBATH
peaJIbHBIE CUTYALlUH HA A3bIKE T€OMETPUU, UCCIIEI0BATH HOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM TE€OMETPUYECKUX TOHATUNW W TeopeM, ammapara anreOpsl,
pelmaTh NpaKkTUYECKUE 3a7adyM, CBSI3aHHBIE C HAXOXKJICHUEM T€OMETPUUYECKUX
BEJINYWH;

UMETh TIPEJCTaBIICHUS 00 OCHOBHBIX JTamax pa3BUTHUA TEOMETPUM Kak
COCTaBHOW yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.

K konmy 11 kinacca oOyyaronuiicss HayquTCs:

CBOOOJHO OMEPUPOBATh TMOHATUSIMH, CBA3AHHBIMU C LWJIHHIPUYECKOM,
KOHUYECKOHN U ChepruecKOoil MOBEPXHOCTAMHU, OOBICHITH CIIOCOOBI MOTYYESHUS;
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OIEpUPOBATh IOHATUSAMM, CBS3aHHBIMH C TEJIaMH BpALICHUSA: LWJIAHIPOM,
KOHYyCOM, c(pepoii u mapowm;

pacrno3HaBaTh Tela BpamleHus (UWINHIP, KOHYC, cepa U map) u oObSICHATH
CHOCOOBI MOTYYEHUS TE BPALLICHHUS,

KJIaCCU(PHUIMPOBATh B3aUMHOE PACIIOJIOKEHUE CPEPBI U MIIOCKOCTH;

BBIUMCIISTH BEIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB U TEJI BPAIllEHUs, 00BEMBI U
IJIOMIAM MMOBEPXHOCTE MHOTOTPAHHUKOB M TEJ BPAILLEHUSA, T€OMETPHUUYECKUX
TeJ ¢ IpUMEHeHueM (HopMy;

CBOOOZIHO OIEpUpPOBaTh IOHATUSAMH, CBS3aHHBIMU C KOMOHMHAIMSIMH TeJl
BpallleHUsI W MHOTOTPaHHMKOB: MHOIOIPAHHHUK, BIIMCAHHBIM B cdepy WU
ONMHCaHHBIM O0KOJIO cdephl, chepa, BNUCAaHHASS B MHOTOTPAHHUK WM TEJO
BpalIEHUS;

BBIYMCIIITH COOTHOIIECHHUS MEXIY IUIONAAsMU MOBEPXHOCTEH U 00BEMaMH
ITOJIOOHBIX TEI;

n300paxkaTh U3y4aeMble (PUTYpbI, BHIIOJIHATH (BBIHOCHBIE) IIJIOCKHE YEPTEXKH U3
PUCYHKOB TPOCTBIX OOBEMHBIX (UTYp: BUJI CBEPXY, COOKY, CHU3Y, CTPOUTH
CEYEHHUS TeJl BPALCHUS;

U3BJIEKaTh, MHTEPHPETUPOBATH M  MIpPeoOpa3oBbIBaTH HH(pOpMaLMIO O
IPOCTPAHCTBEHHBIX N'€OMETPUUECKUX (UTypax, MPEACTABICHHYIO Ha YepTEXKax
U PUCYHKAX;

CBOOOJIHO OIIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITNIOJIHSTH OIEpaIuy HaJl BEKTOPAMH;

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

pemaTh reOMETPUYECKHUE 33a4¥ HA BBIYMCIICHHE YIJIOB MEXAY NPSAMBIMU U
MJIOCKOCTSIMH, BBIUMCIIEHUE PACCTOSHUNA OT TOYKH JI0 TUIOCKOCTH, B LIEJIOM, Ha
MIPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia MIPU PEIICHUH;

CBOOOJHO  OMNEpUPOBATH MOHATHUSIMH, CBA3AHHBIMM C JIBIDKGHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUXKCHHUM;

BBINOJIHATH N300pakKeHNsI MHOTOTPAHHUKOB U TeJl BpallleHUsI P MapaljIeIbHOM
IIEpEHOCE, LEHTPAIBbHON CUMMETPUH, 3€PKaIbHON CUMMETPHUH, IIPU MOBOPOTE
BOKPYT MPSIMOM, IpeoOpa3oBaHus MOA00US;

CTPOUTh CEYEHHs] MHOIOIPAHHMKOB M TEJ BpALICHUSA: CEYECHMs] LUIUHAPA
(mapajulenbHO U MNEPHEHAUKYISIPHO OCH), CEYEHHUsI KOHyca (mapajuielibHbIe
OCHOBAHUIO U MPOXO/SIIME Yepe3 BEPILNHY), CEUCHHUS 11apa;

UCIIOJIb30BaTh METOJABl IOCTPOCHUS CEUYEHHM: METOH  CIEJ0B, METO]
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MITOCKOCTH;
JIOKa3bIBATh FTEOMETPUYECKHE YTBEPKICHHUS;

NPUMEHSTh TeOMEeTpUUecKre (akKThl AJS PEIICHUs] CTEPEOMETPUUYECKUX 3ajad,
IpEAnoiaralouX HECKOJIbKO IIaroB pEUIeHUsl, €CIU YCJIOBHS MPUMEHEHUs
3a/laHbl B IBHOM U HESIBHOM (hopMme;
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pelaTh 3a/1a4u Ha JOKa3aTeIbCTBO MAaTEMAaTUUYECKUX OTHOLIEHUM 1 HAX0KIEHUE
r€OMETPUYECKHUX BEIUYMH;

MPUMEHATHh MPOTrPaMMHBIE CpPEICTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI PU PEIICHUH CTEPEOMETPUYECKHX 3a]1ay;

OPUMEHATDH MOJTY4YCHHbIE 3HAHUS HA MPAKTUKE: CPABHUBATh, aHAJIM3UPOBATh U
OLICHUBATh pEabHbIE CUTYAllUH, NMPUMEHITh U3YUYECHHBIE NOHSATUSA, TEOPEMBI,
CBOMCTBa B MpOIECCE MOMCKA PEIICHUS MaTeMaTH4ecKu CHOPMYINPOBAHHON
npoOJeMbl, MOJEIUPOBAaTh pEalbHbIE CHUTYallUM Ha S3bIKE TI'€OMETPHH,
UCCIIEZIOBaTh IOCTPOEHHBIE MOJEIU C HCIOJIb30BAHUEM TI'€OMETPUUYECKUX
HNOHATUH M TEOopeM, ammapara aiareOpbl, pelaTh MPAKTUYECKUE 3a/]ayH,
CBSI3aHHBIE C HAXOXJIECHUEM I'€OMETPUUECKUX BEJINYMH;

MMETh TPEJCTaBICHUA OO0 OCHOBHBIX 3Talax pa3BUTUS TEOMETPHHM Kak

COCTaBHOM yacTu (PyHIaMEHTa Pa3BUTHUSI TEXHOJIOTHUH.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJunuectBo 4acoB JJIeKTPOHHBIE
HaumeHoBaHue
Ne a3/1eJI0B U TeM K I (wnpposnie)
w/n ﬁ OI; - Beero OﬁﬂTpo.]IbeIe pﬁaKaneckne 06PA30BATETbHBIE
porp padoThI padoTsI pecypesi
| Beenenue B 23 1
CTEPEOMETPHIO
) B3auMHoe pacnonoxeHnue 6 1
MIPSIMBIX B IIPOCTPAHCTBE
[TapamiensHOCTE IPSAMBIX
3 U TJIOCKOCTEH B 8
IIPOCTPAHCTBE
[IepnenuKyISIpHOCTD
4 MPSIMBIX U IIJIOCKOCTEN B 25
IIPOCTPAHCTBE
5 VYTIIBI U pacCTOSTHUS 16 1
6 MHoOrorpaHHuKH 7 1
7 BekTops! B IpocTpaHCTBE 12
[ToBTOpenue, o6o0IIEHNE
8 U CUCTEMaTHU3aLUS 5 2
3HaHUHI
OBIIEE KOJIMYECTBO 102 6 0
YACOB I10 ITPOI'PAMME
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11 KJIACC
KoaudecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue
Ne a3/1eJ10B M TeM K I (unposbie)
Wi ﬁ Oz; tos 1 Beero OHTPOJIbHbIE PaKkTHYecKue 0GpazoBaTeIbHbIe
porp padoThbI padoTbI pecypes
1 AHanuTHYecKas 15 1
reOMeTpus
[ToBTOpEHME,
) 00001IeHNE U 15 1
cUCTEMATHU3AIHUA
3HAHUH
3 O06BEM MHOTOTpaHHUKA 17 1
4 Tena BpaneHus 24 1
IInomann
5 MMOBEPXHOCTHU U 9 1
00BEMBI KPYTIIBIX TET
6 JBrxeHus 5 1
IToBTOpEHME,
7 000011eHNE U 17 ’
CHUCTEMATHU3aIHA
3HAaHUHU
OBILEE KOJIMYECTBO 102 3 0
YACOB I10 ITPOIT'PAMME

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

10 xaacc (He meHee 105 yacos)

Ha3zBaumue
(TeMBI) Kypca
(KOJIN4eCTBO YaCOB)

pasaeiia

OcHoBHOE cogepkaHue

OcHoOBHbBIE BHUJIBbI J€ATCJIbHOCTH
Yuyamuxcs

BBenenne B
cTepeoMeTpPHI0
(24 9)

OcHOBHBIE IPOCTPAHCTBECHHBIE
(urypsi.

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

[TonsaTus: nepecekaromuecs
IUIOCKOCTH, NT€pPECEKaAroLINecs
npsiMasi ¥ MJI0CKOCTB;
MOJIyIIPOCTPAHCTBO.
MHororpaHHUKH, H300paKeHHe

OmnpenesaTh MIO0CKOCTh KaK
¢burypy, B KOTOPO BBIMOIHSIETCS
MJIAaHUMETPHUSL.

JlenaTe mpocTeuime JIOrnyecKue
BBIBO/JIbI U3 aKCHOMAaTUKH
IJIOCKOCTH.

[IpuBOANTE IPUMEPHI PEATTBHBIX
00BEKTOB, HICATU3AINEH KOTOPHIX
SIBJISIFOTCS. @aKCMOMBI T€OMETPHU.
N3yuaTe, IpUMEHATH IPUHIUIIBI
MOCTPOEHUS CEUCHUH.
Hcnonb30BaTh 1715 MOCTPOSHUS
CEYEHMI METOJ CIEIOB, METO/I
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MPOCTEHIINX MPOCTPAHCTBEHHBIX

¢buryp, HeCymeCTBYIOIMNX OOBEKTOB.

AKCHOMBI CTEPEeOMETPUM H
nepBble CIeICTBUS U3 HUX.
CrniocoOblI 3a1aHUs TPSIMBIX U
IJIOCKOCTEHN B MPOCTPAHCTBE.
O603HaueHus NPSAMBIX U
IIJIOCKOCTEM.

Ceuenus. M300paxenne ceyeHUi
MAPaMHJIBI, Ky0a U IPU3MBIL,
KOTOpBIE MIPOXOJIAT uepe3 ux peopa.
N3o0pakenne nepeceueHus
MOJIYYEHHBIX IJIOCKOCTEM.
PackpammBanue nocTpoeHHBIX
CEYEHMI pa3HbIMU LIBETAMHU.

Metoa cienaoB 1J1s1 MOCTPOCHUSA
ceueHuil. CBoiicTBa nepeceyeHuit
NpsAMBIX U m1ockoctel. [loctpoenue
CeueHUi B mupaMue, Kyoe mo Tpém
Toukam Ha péopax. Co3znanue
BBIHOCHBIX YEPTEKEN U 3aMKUCh
11aroB MOCTPOEHUS.

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

BHYTPEHHETO IIPOCKTUPOBAHUS,
METO/I IIEPEHOCA CEKYIIEN
IJIOCKOCTH.

Pemarhb crepeomeTpuueckue
3aJla4yM: Ha ONpeJCIICHUuE BUaa
CEYEHHUS U HAXOXJIECHUE €r0
IUIOLIAIH.

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

Hcnonb3oBath npu peuieHUU
3aJa4 CIeAyIOLIHe
TUTAHUMETPUYECKUE aKThl U
METO/BI:

Teopemsl Qaneca u 0
IIPONOPLIMOHAIIBHBIX OTPE3KaX.
Anroput™ JeNieHus OTpe3Ka Ha n
paBHBIX yacteil. Teopema
Menenasi.

PaBHOGE1peHHBIN TPEYrOJbHUK.
PaBHOCTOpPOHHMII TPEYTOIBHUK.
ITpssMOYTONBHBIN TPEYTOJIBHHUK.
CBOMCTBO cpeHeN TMHUN
TpeyrojabHuka. CBONCTBO
OMCCEKTPUCHI yIiia TPEYroJbHUKA.
CBOMCTBO MelMaH TPEYrOJbHUKA.
[Ipusnaku nmomgoOus
TPEYrOJIbHUKOB.

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

B3aumnoe
pacnoJjioskeHue MpsiMbIX
B IIPOCTPAHCTBE

( 69

B3aumHoe pacnosnoxeHue npsmMbIx B
npoctpancTBe. CKpelBaroecs
npsmsle. [Ipusnaku
CKPELIUBAIOIINXCS MPSMBIX.
[TapannenpHble MpsMBbIE B
npocTpaHcTBe. Teopema o
CYyILLIECTBOBAHUU U €IMHCTBEHHOCTH
MpsIMOM NapaJIIENbHON TAaHHON
IIPSIMOH, IIPOXOIAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIEXKAIlleH Ha
JTAaHHOU npsimoil. JIemma o
IIePECEUECHUH NapaAJIEIIbHBIX
MPSIMBIX TIOCKOCTBIO.
[TapamiensHOCTB TPEX MPSIMBIX.
Teopema o Tpéx mapanenbHbIX
MPSIMBIX.

TeopeMa 0 CKpeIUBarOIUXCs
MPSIMBIX.

KaaccnduumpoBarts B3auMHoOe
PacIoJIOKEHUE TPSIMBIX B
IIPOCTPAHCTBE, UIUTKOCTPUPYS
PUCYHKAaMH U IPUBOJS IIPUMEPHI U3
peanbHON KU3HU.

Jloka3sIBaTh TEOPEMY O
CYyILLIECTBOBAHUU U €UHCTBEHHOCTH
MapaJyIeIbHON NPSMOH,
MIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKAILEeH Ha
JIpYrou npsAMou; JI1eEMMY O
MIEPECEUECHNH TUIOCKOCTHU JABYMS
NapajuIeIbHbIMU MPSIMBIMY;
TEOPEMY O TPEX MAPAILIECITBHBIX
IIPSAMBIX.

Jloka3bIBaTh NPHU3HAK
CKPEILIUBAIOIINXCS MPSAMBIX,
TEOPEMY O CKPEIIMBAIOIINXCS
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[TapannenbHoe NPOEKTUPOBAHUE.
OcHOBHBIE CBOWCTBA NapaJUIEIBLHOTO
npoekTupoBaHus. M3obpaxenue
pa3HbIX GUryp B mapansienbHOMN
MPOEKIUH.

lenTpanbpHas mpoeKkLus.

VYrou ¢ coHanpaBiieHHbIMU
CTOpOHAMHU. YTOJ MEXIY IPSIMBIMHU.
3ajauu Ha JOKa3aTeNbCTBO U
UCCIIEIOBAaHKE, CBS3aHHbIE C
PacIioyioKeHUEM IIPSIMBIX B
IIPOCTPAHCTBE

MPSAMBIX.

Jloka3pIBaTh TEOPEMY O PAaBEHCTBE
YIJIOB C COHANPABICHHBIMU
CTOPOHAMHU.

OO0BSICHATB, YTO HA3BIBACTCSA
napajuieIbHbIM U [IEHTPATbHBIM
MIPOEKTUPOBAHUEM U KaK
BBITIOJIHSIETCS] IPOSKTUPOBAHKE
¢buryp Ha IIOCKOCTb.
Jloka3pIBaTh CBOMCTBA
MapajyIeIbHOTO IPOEKTUPOBAHUS.
N300paxath B napauieabHON
MIPOEKIUU Pa3HbIE T€OMETPUUECKUE
burypsi.

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

IIpoBoauTh 10Ka3aTEIbHBIC
pacCyXJIeHHUs IPU PEILICHUU
T€OMETPUUYECKUX 3aJ1a4, CBA3aHHBIX
CO B3aUMHBIM PacOJIOKEHUEM
MPSIMBIX B MPOCTPAHCTBE.
CpaBHUBATb, AaHAJIM3MPOBATH U
OlLIEHNBATH YTBEPIKICHHUS C 1IEJIbIO
BBISIBJICHUS JIOTUYECKH
KOPPEKTHBIX U HEKOPPEKTHBIX
pacCyXICHUM.

MogaeanpoBaTh peaiabHbIe
CUTYyalllH, CBSI3aHHBIE CO
B3aUMHBIM PACIIOI0KEHUEM
MPSIMBIX B MPOCTPAHCTBE, HA A3BIKE
T€OMETPHUU.

HccaenoBath NOCTpOEHHBIE
MOJICJIU C UCTIOJIH30BaHUEM
r€OMETPUYECKHUX MOHATUN U
TEOpeM, armapara aireopsl,
U(POBBIX PECYPCOB.

IMonyyaTrs npeacraBjieHue o
LEHTPaJIbHOM NPOEKTUPOBAHUU U
00 ucropuu paboT MO TEOPUH
MEePCIEKTHUBBI

IMapajiesbHOCTH
NPAMBIX U ILIOCKOCTEH
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 MMAPAJUIETBHOCTBIO

Kuaacenpuuuposars B3anMHOE
PacCIOJIOKEHUE TIPSIMOU U
IIJIOCKOCTH B IIPOCTPAHCTBE,
IIPUBOJS COOTBETCTBYIOILIHE
IIPUMEPBI U3 PEATbHOMN )KU3HU.
®opMyIMPOBATH OIPEIEICHUE
MapaJuIeIbHbIX MPAMON U
IIJIOCKOCTH.

Jloka3bIBaTh NPHU3HAK O
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NPSAMBIX U ITIOCKOCTEH B
IIPOCTPAHCTBE.

[Toctpoenue ceueHus, MPOXOISIIIETO
yepe3 JaHHYIO NPSAMYIO Ha YepTexe
Y MapaJJICILHOrO APYTOM NpsiMOH.
Pacuér ornomenui. [lapannensHas
MIPOEKIIHS, IPUMEHEHUE IS
MOCTPOEHHSI CeYeHUH Kyba u
napajuiesienunesa.

CaoiicTBa napajuiesenuneaa u
MIPU3MBI.

[TapannenpHbIE IIIIOCKOCTH.
[Ipu3Haku napaaienabHOCTH JBYX
mrockocreil. Teopema o
NapajuieIbHOCTH U €IMHCTBEHHOCTH
IJIOCKOCTH, MPOXOALIEH uepes
TOUKY, HE IPUHATIEKAIIYIO TaHHOM
IJIOCKOCTH U CIIEACTBUS U3 HEE.
CaolicTBa napauiebHbIX
IJIOCKOCTEH: 0 mapasuieaIbHOCTH
MPSIMBIX TIEPECEUCHUS MIPH
[IEPECEUEHNUH JIBYX MapaljIesIbHbIX
IJIOCKOCTEH TpeTheil; 00 oTpe3kax
MapajuieabHbIX MPSMBIX,
3aKJTFOUYEHHBIX MEX]TY
napajuiebHBIMU IJIOCKOCTSIMU; O
MepeceyeHn  MpsIMOii ¢ IBYyMsI
napajuiebHBIMU MJIOCKOCTSIMU

MapayIeIbHOCTH MPSIMOUN 1
ILIOCKOCTH; CBOMCTBA
MapajyIeIbHOCTH NPSIMOU U
IJIOCKOCTH.

Pemate crepeomerpuueckue
3a71a4M BBIYMCIICHUS U
JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C
MapaIENbHOCTHIO IPSMBIX U
IIJIOCKOCTEM B IPOCTPAHCTBE.
Pemars npaktryeckue 3a1aun Ha
IIOCTPOEHUE CEYEHUH Ha YepTexax
TETpadIpa v MapajieenuIeaa.
Pemate crepeomerpuueckue
3a/1a4M, CBSA3aHHBIE C IOCTPOEHUEM
CEYEHUH II0CKOCTHIO.
IpoBoauTsh JIOTMYECKHU
KOPPEKTHBIE 10Ka3aTeIbHbIC
pacCyXIeHHs IPU PELLICHUN
r€OMETPUYECKHX 3a/1a4 CBA3aHHBIX
C MapaJuIeIbHOCTHIO TIJIOCKOCTEH.
CpaBHMBATBH M aHAJIU3UPOBATH
peanbHbIC CUTYAllH, CBSI3aHHBIE C
MapajIeIbHOCTBIO IPAMOM U
IJIOCKOCTH B ITPOCTPAHCTBE;
MOJeJTHPOBATH PEATIbHBIE
CUTYalllH, CBA3aHHBIE C
MapajIeIbHOCTBIO IPAMOM U
IJIOCKOCTH B IIPOCTPAHCTBE, HA
SI3bIKE€ TEOMETPUU

IMepneHAUKYJIAPHOCT
b NPSAMBIX "
IJIOCKOCTeEl B
NPOCTPAHCTBE
(26 u)

[ToBTOpenue: reopema [ludaropa Ha
IJIOCKOCTH, TPUTOHOMETPHS
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA.
CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajenenurnena. Berancnenue
JUIUH OTPE3KOB B KyOe U
MPSIMOYTOJIbHOM Napajuieienuneie.
IlepnieH IUKYIAPHOCTD NPSMOU U
mockocTy. [Ipru3nak
MEPIEHIUKYIIAPHOCTH IPSIMON U
mwrockoct. Teopema o
CYLIECTBOBAHUM U €JMHCTBEHHOCTH
MPSIMOH, IPOXOIAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U NEPIEHIUKYJIIPHON
K miockoctu. Ilnockocrn n
MEPIEHIUKYIJIIPHBIE UM IIPsSIMast B
MHOTOTpaHHHUKAaX.

[lepnieHIuKynsp U HAKJIOHHAS.
[TocTpoeHne nepneHuKyIIsIpa n3
TOUYKH Ha MPSIMYIO.

Teopema o TpEX nepHeHANKYIIApax
(mpsimast 1 oOpaTHasi).

AKTyanusupoBath (HakThl U
METO/Ibl IJITAHUMETPUH,
pelieBaHTHBIE TEME, IPOBOIUTH
aHAJIOTHH.

®opmMyIMpPOBATH ONpede/IeHU:
NEPIEHIUKYIJISPHBIX TIPSIMBIX B
IIPOCTPAHCTBE; ONPEICIICHHAE
IIPSAMOM, MEPIICHIUKYIIAPHON K
IJIOCKOCTH.

JloKka3pIBaTh: IEMMY O
NEPIEeHIUKYISIPHOCTU ABYX
NapaJUIEIbHBIX IPAMBIX K TPETHEH
MIPSIMOM; TEOPEMBI O CBSI3U MEXTY
NapAJUIEILHOCTBIO NPSAMBIX U UX
MEePIEeHIUKYISIPHOCTHIO K
IIJIOCKOCTH.

Joka3bIBaTh: TEOpPEMY,
BBIPAXKAIOLIYIO IPU3HAK
NEePIEeHIUKYIIPHOCTH IPSIMON U
IJIOCKOCTH; TEOPEMY O
CYILIECTBOBAaHUH U €JUHCTBEHHOCTH
IIPSAIMOM, IPOXOIAIIEN Yepes
JTAHHYIO TOUKY U




51

Yroa Mexay CKpEeIUBAOIIUMHUCS
npsMbiMu. [louck
HEPIECHIUKYJIAPHBIX IPSAMBIX C
IIOMOUIBIO NEPIIEHIUKYISIPHBIX
IIJIOCKOCTEN

OpToroHanbHOE NIPOEKTUPOBAHUE.
[TocTpoenue ceuenunii kyoa, MpU3MBI,
[IpaBWJIbHON NHPaMUbI C IIOMOILBIO
OpPTOTOHAJILHOU ITPOEKLIMH.
CumMmMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IIOCKOCTH.
[InockocTu cummerpuit B
MHororpansukax. [Ipusnak
MEPIEHIUKYJIIPHOCTH IPSIMON U
IIJIOCKOCTH KaK CJIEICTBHE
cummerpuu. [lpaBunbpHele
MHOTOT'PaHHUK!U

Pacuér paccTosHuil OT TOYKHU A0
1ockocTu. CrocoObl OIyCTUTh
MEPIEeHIUKYJIAPBl: CHMMETpPHS,
CZIBUT TOUYKH I10 NapaJlJIEIbHON
npsimoid. CIBUT 110 HenapauienbHON
IIPSIMON, U3MEHEHUE PACCTOSHUN

MEePHIECHANKYJISIPHON K TaHHOU
IIJIOCKOCTH.

HN300paxkaTh B3aMHO
MEePIEHANKYIISIPHBIE TIPSIMYIO U
IIJIOCKOCTb.

DopMyIHPOBATH CBOMCTBO
MEPIEHANKYJISIPA [0 OTHOUIEHUIO K
IIJIOCKOCTH.

IHonyyars npeacraBjieHue o
3HAYEHUH NEPIEHANKYIISPA IS
JIpyrux obiacTeil Hayku ((pu3nKa,
JHEPreTHKa, JIA3EpHbIE
TEXHOJIOTHH), B PEaJIbHOM KU3ZHU
(TexHUKa, OKpYy’Karoas
00CTaHOBKA).

Jloka3bIBaTh YTBEPXKIACHUS,
CBSI3aHHBIE C MPOEKLIMEN MpAMO
HAa IIJIOCKOCTB,
HEMEPIEHIUKYISIPHYIO K 3TOU
IIPSAMOM.

Joka3biBaTh TEOPEMY O TPEX
MEPIEHIUKYISIPAX U TEOPEMY
o0paTHYyIO TeopeMe 0 TPEX
MEPIEHIUKYIISPAX.

IMosxyuaTs npeacrabjienne oo
OPTOrOHAJIBHOM IIPOCKTUPOBAHMH.
Jloka3bpIBaTh TEOPEMY O MIPOCKIIUU
TOYKH Ha MPSAMYIO.

Pemath crepeomerpuueckue
3a/1a4y, CBSI3aHHBIE C
NEePHEHANKYISIPHOCTHIO MPSAMOU U
IIJIOCKOCTH.

Pemaths npuknaaHble 3a/1a4u,
CBSI3aHHBIE C HAXO0XKJICHUEM
TrEeOMETPUYECKUX BEJINYMH.
Pemate crepeomerpudeckue
3aJ1a4M, CBA3aHHbIE C IPUMEHEHUEM
TEOPEMBI O TPEX MEPHEHINKYIISIpax,
HaXO0XJACHUEM PACCTOSHU,
ITOCTPOEHUEM MTPOEKIIUN.
CpaBHMBATH M aHAJIN3UPOBATH
YTBEPKACHUS C LIENbIO BBISABICHUS
JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHHM.
AHaU3HPOBaAThH U

MO/ eJMPOBATh Ha SI3bIKE
Tr€OMETPUHU pealIbHbIE CUTYAIlUH,
CBSI3aHHBIE C
NEePIEeHIUKYISIPHOCTHIO MPSAMO U
IIJIOCKOCTH; UCCIEA0BATH
ITIOCTPOEHHBIE MOJIENH, B TOM YHCIIE
Y C UCIIOJIb30BAHUEM aIlapara
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anreopsl

Yrisl n PacCCTOsIHUSA
(16 4)

[ToBTOpEHME: YrOa MEKAY NPSIMBIMU
Ha IIJIOCKOCTH, TPUTOHOMETPUS B
IIPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB.

[ToBTOpEHME: YTOI MEKIY
CKpELIMBAIOIINMUCS IPSIMBIMU B
npocTpaHcTse. I'eomerpuyeckue
METO/bl BBIYMCIICHUS YIJia MEXY
MPSIMBIMU B MHOTOTpaHHUKAX.
JByrpanubiii yroa. CBOMCTBO
JMHENHBIX YIJI0B JBYTPAaHHOIO yIJa.
[lepnenaukynspHbIe IIIOCKOCTH.
CaoiicTBa B3aMHO
MEePIEHUKYISIPHBIX TNIOCKOCTEH.
[Ipu3Hak neprneHmKyIsspHOCTH
IIJIOCKOCTEH; TeopeMa 0 MpAMOn
IepecedyeHms ABYX IIOCKOCTEN
MEePIEHIUKYISIPHBIX TPEThEU
IJIOCKOCTH.

[IpsiMOyTONBHBIN MapauIeIenuIet;
KyO; U3MEpEHUs1, CBOMCTBA
MPSIMOYTOJIBHOTO MapasuiesenuIea.
Teopema o nuaroHayn
MPSIMOYTOJIBHOTO MapajuielienuIe1a
U CIIEJCTBUE U3 HEE.
CrepeomeTpryuecKre U NpUKIaJIHbIE
3aJ1a4M, CBA3aHHbIE CO B3AUMHbBIM
PaCIOIOAKEHUEM MTPSMBIX U
IJIOCKOCTH.

IToBTOpEHME: CKpEIIMBAOLINECS
MpsiMble, TapajieIbHbIE IUIOCKOCTH
B CTaHJIAPTHBIX MHOTOTPAHHUKAX.
[Tapa napasnienbHbIX IIOCKOCTEHN Ha
CKPEIIMBAIOIINXCS TPAMBIX,
paccTosiHuE MEXY
CKpEUIMBAIOIIMMHUCS TPSIMBIMU B
MIPOCTBIX CUTYaIUsX.

OnyckaHue NepreHIuKyispoB,
BBIUYHCIICHUE PACCTOSHUN OT TOUKH
710 TOYKH; NIPSMOM; IMIJIOCKOCTH.
Brruncnenue paccTossHAN MEXIY
CKPEIIMBAIOIINMUCS IPSIMBIMU C
MTOMOIIBIO NEPIIEHIUKYISIPHOM
IJIOCKOCTH.

TpéxrpaHHslil yroi, HEpaBeHCTBA
JUTSl TPEXTPAHHBIX YTJIOB.

Teopema I[Tudaropa, Teopemsi
KOCHUHYCOB ¥ CHHYCOB ISl
TPEXTPAHHOTO yTJIa. DJIEMEHTHI

AKTyaJIu3upoBaThb (PaxkTsl U
METO/1bI IIJITaHUMETPUH,
pejieBaHTHBIE TEME, TPOBOIUTD
aHaJIOTUHU.

®opmyIMpPOBATH ONPEICICHUE
JIBYTPaHHOIO yIJIa.

Jloka3bIBaTh CBOKCTBO PABEHCTBA
BCEX JIMHEHHBIX yTIJIOB
JIBYT'PaHHOIO yTJIa.
KnaccudpuuupoBarb 1ByrpaHHbIe
YTJIbI B 3aBUCUMOCTH OT UX
rpajyCHOM MEPBHI.
®opmMyaMpoOBaTh ONPEICICHUE
B3aUMHO NEPIECHIUKYIISPHBIX
IJIOCKOCTEM.

Joka3bpIBaTh TEOPEMY O IIPU3HAKE
MEePIEHANKYJIIPHOCTH ABYX
MJIOCKOCTEH.

®opmyaMpoBaTh CIeACTBUE (U3
MpHU3HAKa) O MEPIECHIUKYIIPHOCTU
MIJIOCKOCTH, KOTOpast
MEepHEHAUKYIISIPHA IPSMOH, 110
KOTOPOM MEPECEKAIOTCS IBE
IIJIOCKOCTH, 3TU MJIOCKOCTSIM.
Jloka3bIBaTh YTBEPKIACHUS O €T0
CBOMCTBAX; TEOPEMY U CIIEICTBUE
W3 HEE O TUArOHAIAX
MPSAIMOYTOJIBHOTO
napajuieJenumesa.

Pemath crepeomerpuueckue
3a/1auu, CBSI3aHHBIC C
MEePHEHIUKYISIPHOCTD MPSMBIX U
IIJIOCKOCTEM, UCTIOIB3YS
TUIAaHUMETpUYecKue (PakTol U
METO/IBI.

IIpoBoanTh nOrMYECKH
KOPPEKTHHIE I0Ka3aTeIbHbIC
pacCyXJIeHHUs IPU PEIICHUH
T€OMETPUUYECKUX 3aJ1a4, CBI3aHHBIX
C NEPHEHANKYISIPHOCTHIO
IJIOCKOCTE.

AHanu3HpPOBaAThH U
MO/1eJIMPOBATh Ha SI3BIKE
Tr€OMETPUHU peallbHbIE CUTYalUH,
CBSI3aHHBIE C
MEePHEHIUKYISIPHOCTHIO MPSIMBIX U
MJIOCKOCTE.

HccaenoBath NOCTpOCHHBIE
MOJICIIA, B TOM YHCJIC U C
HCII0JIb30BAaHUEM allrapara
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cheprudecKoit TeOMETPHUH:
reoJIe3N4eCcKue JIMHUHU Ha 3eMIie

anreOpswl.

Pemars npukinagHeie 3a1auu,
CBSI3aHHBIC C HAXO0XKJICHHEM
FEOMETPUYECKUX BEIUYNH

MIPABUJIO NapaJlIeNeuIeaa,
YMHOKEHUE 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 ¢ ydeOHMKOM: 33/1aBaTh
(7 q) MHOrorpaHHuK 1 €ro 3J1eMeHTHI. BOIIPOCHI, JIeNIaTh 3aMEUaHMUsl,
[Iupamupa. Buael nupamu . KOMMEHTApHUH.
[IpaBunpHas nupamua. AHAIU3MPOBATH PEILICHUE 33/1a4U.
[Tpusma. [Ipsimasi 1 HaKJIOHHAA PucoBarthb BhITyKIIbIC
nipusMmsbl. [IpaBuibHas mpusMma. MHOTOIPAaHHUKH C 33JIaHHBIMU
[IpsiMoii napaimenenunen, CBOMCTBAMHM; BOCCTAHABINBATh
MPSIMOYTOJIBHBIN MapajlieIenuIe], 001l BUI BBITYKIIOTO
KYyO. MHOT'OIPAHHHKA IO IBYM €ro
Brinykiibie MHOTOTpaHHUKH. MIPOCKIIUSIM.
Teopema Ditnepa. [IpaBunbHbie U Jloka3pIBaTh CBOMCTBA BBITYKJIOTO
MOJTYIIPaBUIIbHBIE MHOTOIPAaHHUKHU MHOT'OIPaHHUKA.
PucoBaTsb BbIITyKIIbIE
MHOT'OI'PAHHUKH € Pa3HON
SUIEPOBOM XapaKTEPUCTUKOM;
HCCJIeI0BATH BO3MOXKHOCTH
MOJIyYEHUs Pe3yJIbTaTa Mpu
BApbUPOBAHUU JJAHHBIX.
Jloka3pIBaTh CBOICTBA
MPaBUIILHBIX MHOTOTPAaHHUKOB.
IlnanmpoBaTh OCTPOCHUE
MPaBUJILHBIX MHOTOTPAaHHUKOB Ha
MMOBEPXHOCTAX APYTHX MMPABUIbHBIX
MHOTOIPAaHHUKOB
BekTopsbl [TonsiTHE BeKTOpa HA MJIOCKOCTH U B | AKTYalIu3upoBaTh (aKThl U
NPOCTPAHCTBE MIPOCTPAHCTBE. METO/IbI TFITAHUMETPHH,
(13 v) CyMMa 1 pa3HOCTb BEKTOPOB, pEeNEBaHTHBIE TEME, IPOBOAUTD

aHAJIOTHUH.
OnepupoBaTh NOHATHSIMU:
BEKTOP Ha IJIOCKOCTH U B
MIPOCTPAHCTBE; KOMIUIAHAPHBIE
BEKTOPHI. [I[pUBOANTE TPUMEPHI
(bU3MYECKUX BEKTOPHBIX BEIUYHUH.
OcBauBaTh NpaBusa BbITOJTHEHUS
NEUCTBUI CIOXKEHHUS 1 BBIUMTAHUS
BEKTOPOB, YMHOKEHHUS BEKTOpPA HA
YHCJIIO.

Jloka3bIBaTh IPU3HAK
KOMIUIAaHAPHOCTHU TPEX BEKTOPOB.
Jloka3bIBaTh TEOPEMY O
pa3JI0kKEHUH JIF000T0 BEKTOpaA 10
TpEM JTaHHBIM HEKOMIUTaHAPHBIM
BEKTOpaM.

IIpuMeHATH TpaBUJIa BBHITOJHEHUS
JEUCTBUI CIOKEHUS 1 BEIUMTAHUS
BEKTOPOB, YMHOKEHHUS BEKTOpPA HA
YUCJIO MIPU PEIICHUH 3a/1a4.
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HaxoauTh KOOpAMHATHI BEKTOPA B
JAaHHOM 0a3uce M CTPOUTH BEKTOP
10 €ro KOOp/IMHATaM.

BcenomHuUTS OonpeneneHue
CKaJISIPHOTO YMHOXEHUSI U €r0
CBOMCTBA. BEIYHCIATH C HOMOIIILIO
CKQJISIPHOTO YMHOXEHUSI IJIUHBI
BEKTOPOB, YTIJIbl MEXKY HUMH,
YCTaHABJIUBATh
MEPIEHAUKYISIPHOCTh BEKTOPOB.
AHAJIM3UPOBATH U MOAEJNPOBATH
Ha SI3bIKE T€OMETPHUH PeaTIbHbIC
CUTYalllH, CBA3aHHBIEC C
(U3HYECKUMU BEKTOPHBIMU
BEJIMYHMHAMH.

Hcnoab3oBaTh pH penicHun
3aj1a4, CBSI3aHHBIX C BEKTOPAMH B
MPOCTPAHCTBE, INIAHUMETPUYECKUE
(haKThl 1 METOJIBI

JABukeHust
(S9)

JIBM>KEHUS MPOCTPAHCTBA.
OtoOpakenus. J{BuxkeHust u
paBeHCTBO (puryp. ObmIue cBolicTBa
NBIDKEHUN. BUIbI ABMOKEHUN:
NapajuIeIbHbIN IEPEHOC,
LIEHTpalbHasi CHMMETPHS,
3epKaibHasi CHMMETPHSI, TOBOPOT
BOKpYT npsamoii. [IpeoOpazoBanus
nogo6us. [Ipsimas u cepa Ditnepa.
I'eomerpuueckue 3a1aun Ha
MIPUMEHEHUE JIBUKEHUS

CB0001HO onepupoBaTh
NOHSITUSIMU: OTOOpaKeHHE
MIPOCTPAHCTBA Ha ceOsl, IBMKCHUC
MPOCTPAHCTBA; LIEHTPAJIbHAS,
oceBasi M 3epKajbHass CAMMETPHH,
napaJuIeIbHBIN EPeHOC;
paBeHCTBO U Mo700He HuUryp.
Jloka3pIBaTh YTBEPKACHHS O TOM,
YTO LIEHTpPaJIbHAS, OCEBas U
3epKajbHasi CHMMETPHH,
napajuieNIbHBIA IEPEHOC SIBIISTIOTCS
JIBUKEHUSIMH. BBINOJIHATH
npeoOpa3oBaHus T0100Us.
OnepupoBaTh NOHATHAMM:
npsimMas u chepa Ditnepa.

PemaTth reomerprueckue 3a/1auu C
WCIIOJIb30BAaHUEM JBUKCHUM.
Hcnoab30BaTh MpH peLlieHUN
3aj1a4 IBIKEHHS TPOCTPAHCTBA U
HX CBOWCTBA.

CpaBHMBATB U aHAJTU3MPOBATH
YTBEP)KJIEHHUSI C 1IETBI0 BBISBICHUS
JIOTHYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PaCCyXkKJIECHUH.
HccaenoBatb NOCTPOCHHBIE
MO/IEJIH.

Hcnoas3oBath nupposbie

pecypcbl

11 kaacc (He menee 105 )
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Ha3zBanue
(TeMBI) Kypca
(KOJIMYEeCTBO YacoB)

pa3nesa

OcHoBHOe coepkaHue

OcHoOBHBIE BU/IBI JeSITeJIbHOCTH
yuauuxcst

AHaJIMTHYeCKas [ToBTOpeHue: KOOPAMHATHI BEKTOpPa | AKTYyallu3UpPOBaTh (PaKTHI U
reoMmeTpus Ha IUIOCKOCTH U B IIPOCTPAHCTBE, METO/1bI IIJITAHUMETPHH,
(15 49) CKQJISIPHOE MPOU3BEICHUE pENEBAHTHBIE TEME, TPOBOIUTD
BEKTOPOB, BBIUNCJICHHUE yIila MEXKIY | AHAJIOTUU.
BEKTOpPaMH B IIPOCTPAHCTBE. CBoauTh JI€lCTBUS C BEKTOPAMU K
VYpaBHeHHE NPAMOM, IPOXOASAIIEH | aHAJTOTUYHBIM JIEUCTBUAM C UX
yepes J1BE TOUKU. KOOpJMHATaMH.
YpaBHEHME IIIOCKOCTH, HOPMAJIb, BcenomuuTh onpeneneHue
YpaBHEHUE IUIOCKOCTH B OTPE3KaX | CKAJISIPHOTO YMHOKEHUS U €T
BexTtopHoe npousseneHue. CBOMCTBA. BBIYMCIIATE C TOMOIIBIO
JInHelHbIe HEPABEHCTBA, JIMHEWHOE | CKAISIPHOIO YMHOXXEHUS JUIMHBI
IIPOrPaMMHUPOBAHKE BEKTOPOB, YIJIbl MEXy HUMH,
AHanutuueckue METObl pacuéra YCTaHaBIIMBATh
yria MeXIy IpsIMbIMU U NEPIEHIUKYJIIPHOCTh BEKTOPOB.
IJIOCKOCTSIMU B MHOTOTPaHHHUKAX. BbiBoaMTH ypaBHEHUE MIIOCKOCTH
dopmyiia pacCTOSHUS OT TOUKU A0 | U GOPMYILY pacCTOSTHUS OT TOUKU
IJIOCKOCTH B KOOPAMHATAX. JI0 MJIOCKOCTH.
Haxoxzaenue paccrosHuil or Touku | Pemars 3anaun, coderas
710 IIJIOCKOCTH B KyOe U KOOPJMHATHBINA U BEKTOPHBIN
IIpaBWIBHOM NUpaMuze METOJIBI.
IIpoBoauTH JIOTHYECKHU
KOPPEKTHBIE JOKa3aTeJbHbIC
paccysKaeHus IIpU PEeLUICHUH
reOMETPUYECKUX 3a/1a4 Ha
IIPUMEHEHNE BEKTOPHO-
KOOPJMHATHOI'O METOJA.
AHaIU3UPOBATH U
MO/ICJINPOBATD HA SA3BIKE
reOMETPUU pealibHbIE CUTYAlIUH,
CBSI3aHHbBIE BEKTOPAaMHU U
KOOpJUHATaMH.
HccnenoBath nocTpoeHHBIE
MOJIETH, B TOM UHUCJIE U C
HCII0JIb30BaHUEM arrapara
anreOpsol.
Hcnonb30BaTh KOMIIBIOTEPHBIE
IIPOrPaMMBI.
3HAKOMHTBCS C UCTOPHUEN
pa3BUTHS MaTEMATUKU
IToBTOpEHHE, CeueHnst MHOTOIPaHHUKOB: Crpours ceueHus.
00001IeHne U | CTaHJAPTHBIE MHOTOTPAHHHUKH, Pemate crepeomerpuueckre
CHCTeMaTH3alUsA METO/I CJIEJIOB, CTaHJapTHBIE 3aJ1a4M Ha J0Ka3aTeIbCTBO
3HAHUI IJIOCKOCTH, TMIEPECeUEHUs IPSIMbIX U | MaTEMaTUYECKUX OTHOILICHHH,
(15 4acos) IJIOCKOCTEN HaXO0XIEHUE T€OMETPUUECKUX

[TapamensHbIe IpsIMBIE U
IJIOCKOCTH: MapajliebHbIE
CEYEHMS], paCUET OTHOLIEHUH, YIJIbI
MEX/y CKPEIMBAIOIIUMUCS
MPSIMBIMU

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

Hcnoab3oBaTh Ipyu pelieHUN
CTEPEOMETPUUECKHX 3a/1a4
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[lepnieHiuKynsipHBIE IPSIMBIE U
TJIOCKOCTH: CTaHJIAPTHBIE Maphl
MEPIEeHIUKYJISIPHBIX TUIOCKOCTEN U
MPSIMBIX, CHMMETPHH
MHOTOTPaHHUKOB, TEOPEMa O TPEX
MEPICHINKYIISPAX, BRIYUCICHUS
JUIMH B MHOTOTpaHHHUKaX
[ToBTOpenue: miomanu
MHOTOYT'OJIbHUKOB, (DOPMYIIBI JISI
IJIOMIA/IeH, COOOpaKESHHSI TOA00USI.
IInomanu ceuennii
MHOTOTPaHHUKOB: TUIOIIAH
MMOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKECHHUSI TOA00MS

IUIAHUMETPUYCCKHE (HaKThI U
METOABI.

IpoBoOAMTH JOTUYECKU
KOPPEKTHBIC J0Ka3aTeIbHbIC
pacCyXIeHHs TIPU PEIICHUH
CTePEOMETPUYCCKUX 3a/1a4.
CpaBHUBATb U aHAJHM3HPOBATH
PCAJIbHBIC CUTYAalluu WU BBIABJIATH
BO3MOXKHOCTh €€ MOJICIMPOBAHUS
Ha A3bIKC TCOMCTPHUH.
MoaenmpoBaTth peajibHYIO
CHUTYAIIMIO Ha SI3bIKE TCOMETPHH U
HCCJIEI0BATH TIOCTPOCHHBIC
MO/ICJIH, B TOM YHCJIC U C
UCIIOJIb30BAHUEM arapaTa
aJreOpBhl.

Hcnonb30BaTh KOMITBIOTEPHBIC
IIPOrPaMMBI IIPU PELICHUU 3a/1a4.

O0BéM
MHOTOTPaHHUKA
(17 9)

O6béM Tena. Ob6beM
IPSIMOYTOJIBHOTO
napasenenumnena. 3azauu oo
yIBOCHUU Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKLUH yTJa.
CrepeomeTpHuyuecKue 3a1auH,
CBsI3aHHbIE C 00BEMOM
PSIMOYTOJIBHOTO
napasJiesienunea.

[IpuknaaHble 33129, CBSI3aHHBIE C
BbIUUCIIEHUEM 00BEMa
MPSIMOYTOJIBHOTO
napasJiesienunena.

OO6BbEM IpsIMOI TPU3MBI.
CrepeomeTrpuueckue 3aaud,
CBSI3aHHBIE C BEIYMCIIEHUEM
00BEMOB NMPSAMON TPU3MBI.
[IpuknaaHble 33129, CBSI3aHHBIE C
00BEMOM MPSIMOI MPU3MBI.
Boruncnenme 06bEMOB Tel ¢
MIOMOIIBIO OTIPENIEIEHHOTO
uHTerpana. O6bEM HaKJIOHHOMN
MIPU3MBI, TUPAMUJIBI.

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

CB000HO OnIEpHpPOBATH
NOHATUSIMU: 00BEM TeTa, 00BEM
IPSIMOYTOJIBHOTO
napaJiesienue a.
®opMyJIMPOBATH OCHOBHBIE
CBOIiCTBa 0OBEMOB.
Joka3pIBaTh TeopeMy 00 00bEMe
MPSIMOYTOJIBHOTO
napajuieNienumneaa, CiIeCTBUS U3
HEE.

Pa3pe3aTh MHOTOTpaHHUKH,
MIEPEKIIAIbIBATh YACTH.

Pematsb crepeomeTpuieckue
3aJlaud, CBS3aHHBIC C
BBIUHCIICHHEM 00bEMa
MPSIMOYTOJIBHOTO
napajuieNienumnena, IpusMal.
CpaBHUBATH U AHAJTU3HUPOBATH
YTBEPKACHHUS C 1IETbIO BBISIBICHUS
JIOTUYECKH KOPPEKTHBIX H
HEKOPPEKTHBIX PACcCyKICHUM.
AHAIM3UPOBATH H
MO/IeJINPOBATH Ha A3BIKE
TCOMETPHUH PEATbHBIC CUTYAIIHH,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO
napajuieNienumne1a, Ipu3Msl,

MU PAMH/TBI.

HccnenoBath mocTpoeHHBIC
MOJICJTH, B TOM YHCJIC U C
MCIIOJIb30BaHUEM armapaTa
anreopswl.
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[Ipumenenne 0ObEMOB.
Brruncnenue pacCTossHuA 10
TUIOCKOCTH

BbIBOAUTH OCHOBHYIO
HUHTETPATBHYIO (HOPMYITY st
BBIUUCIICHHS] 00bEMOB TEJl.
Jloka3pIBaTh TeOpeMy 00 00bEéMe
HAKJIOHHOM MPU3MBI Ha IIpUMepe
TPEYTOJIbHOU NPU3MBI U JJIS
MIPOU3BOJILHON MTPU3MBI.
Jloka3pIBaTh TEOpeMy: 00 00bEMe
nUpaMuibl, GOPMYIUPOBATH
CJIEZICTBUSA U3 Hee: 00BEM
yCeU€HHOU nmupamuibl. BEIBOIUTH
dbopMyITy 171 BEIYUCIICHUS
00BbEMOB YCEUEHHOM MUPAMMUTBI

Tena BpalleHusl.
Cdepa " map.
KomOunnanus TeJl
BpAIllleHUA u
MHOTOrPAHHMKOB

(24 v)

HunuHapuyeckas MoBEPXHOCTb,
o0pa3yrolne HUIHHIPHIECKON
ITOBEPXHOCTH.

Hwmnap. [pssmont KpyroBoi
unuHap. [nomans noBepXxHoCcTH
UWIHHIIPA.

Konnueckas noBEpXHOCTB,
o0pa3ymolire KOHU4eCKOn
noBepxHocTu. Konyc. Ceuenue
KOHYCa MJI0CKOCTHIO,
MapaieIbHOMN IJIOCKOCTH
OCHOBaHMS. Y CEUEHHBIN KOHYC.
N300pakeHre KOHYCOB U
yCEUEHHBIX KOHYCOB.

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

[Ipuknansble 3a1a4u, CBSI3aHHBIE C
LUIWHIPOM

Cdepa u map.

[lepeceuenue ceps! 1 mapa ¢
mI0cKOCThI0. Kacanue mapa u
cdepsl IIoCKOCThIO. Bua u
n300pakeHue 1apa.

VYpaBuenue coepsl. [Tnomans
cdepsl u e€ yacTeil.

Cummerpus chepsl 1 mapa.
CrepeomeTprieCcKHe 3a/1a4r Ha
JI0Ka3aTeNbCTBO U BBIYUCIIEHUE,
CBSI3aHHBIE CO CEPOH U MIapoM,
IIOCTPOCHUEM UX CEYEHMU
IJI0CKOCTBIO.

[IpuknanHele 3an1a4uu, CBSI3aHHBIE CO
ctepoit u mapom.

[loBTOpEHME: OKPYKHOCTH Ha
IJIOCKOCTH, BBIYHMCIICHUS B

CB0001HO onepupoBaTh
MOHATHAMM: LWIHHPUYECKas
IIOBEPXHOCTh, unuHAp. M3yyarTs
CHOCOOBI MOTyYSHHUS
LMJIMHIPUYECKON TOBEPXHOCTH,
LWIMHIPA.
N3o00panxaTh WIMHID U €70
CEYEHUS III0CKOCTBIO.
CB000/1HO OnIepHpPoOBaThH
MOHATHAMM: KOHUYECKAsI
[IOBEPXHOCTh, KOHYC, YCEUEHHBIN
KoHyc. M3y4ars ciocoOsbl
IIOJIy4eHUSI KOHUYECKON
IIOBEPXHOCTH, KOHYCA.
H300paxkaTrh KOHYC U €ro
CEYEHHUS IJIOCKOCTBIO,
MPOXOJIAIIEH Yepe3 0Ch, U
IJIOCKOCTBIO, TIEPIIEHAUKYIIAPHON
K OCH.
BoiBoauTh hopMyIIbl 115
BbIUKCIICHHS] OOKOBOM U MOJHOM
MIOBEPXHOCTEN TEJ BPAILEHUS.
Pemarsb crepeomerpuueckue
3aJla4M, CBA3aHHbIE C TEIAMHU
BpallleHus1, HaX0XKJIEHUEM
IoImaau 60KOBOM U MOTHOM
MOBEPXHOCTH, IOCTPOEHUEM
CEYCHUN.
Hcnoab3oBath Ipu pelicHUN
3ajjay MJIaHUMETpUUYECKHe (DaKThI
U METOJIbI.
CpaBHUBATB 1 AaHAJIN3MPOBATH
YTBEPKACHHUS C LIENIbIO BBISABICHUS
JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHHM.
AHaIU3UPOBATH U
MO/1eJINPOBAaTh Ha SA3bIKE
TE€OMETPUH PEATIBHBIE CUTYALIUH,
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OKPYXHOCTH, CTaHJapTHBIC
noxoous

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

Bpali€HUA 1 MHOT'OI'PaHHHUKOB.

3amaun o teme «Tema u
MMOBEPXHOCTH BPAILICHUS

CBSI3aHHBIE C KOHYCOM U
LMJIMHIPOM.

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

AKTYyaIu3upoBaTh (axThl U
METO/Ibl IIJITAHUMETPUH,
pesieBaHTHbIE TEME, IPOBOAUTH
AHAJIOTHH.

CB0001HO OnIEpUPOBATH
NOHATUSIMU: cdepa u 1ap, UEHTP,
panuyc, tuamerp chepsl 1 mapa.
HccaenoBarb B3auMHOE
pacriosiokeHue chepsl u
IIJIOCKOCTH.

®opMmyIHpoOBaThH OIpEEIICHUE
KacaTeIbHON TIOCKOCTH K cdepe.
Jloka3bIBaTh TEOPEMBI O
CBONCTBE U IIPU3HAKE
KacaTeJIbHOU IIOCKOCTH.
BeiBoauTh hopmymy ams
BBIUMCIICHUSI IO U cepbl
gepes paanyc chepsl.

Pemats cTrepeomeTpuyeckue
3aJ1a4uM, CBA3aHHbIE CO cepoit U
I1apOM, HaXO0XIE€HUEM IUIOIIAH
chepsl 1 €€ yacTel, TOCTPOCHUEM
ceueHuit cepsl U mapa.
AHaIU3UPOBATH U
MO/IeJINPOBATD HA SA3BIKE
reOMETPUHU pealibHbIE CUTYAlIUH,
CBSI3aHHBIE C IIapOM U c(epoit.
Pemate npocteie 3a1a4u, B
KOTOPBIX (PUTYPUPYIOT
KOMOMHAIIMK TeJ BpaIleHUs U
MHOT'OTPaHHHUKOB.
Hcnoab3oBaTh Ipyu pelieHUN
3ajiay, CBA3aHHBIX CO chepoil u
1apom, MIaHUMETPUIECKUE
(baKThl 1 METOIBI.

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

AHAJIN3UPOBATH U
MO/1eJIMPOBATh HAa SI3bIKE
reOMETPUHU pealibHbIe CUTYAlIUH,
CBA3aHHBIC C MHOT'OI'paHHUKAMMU.
HccnenoBath nocTpoeHHbIE
MO/IeJId, B TOM YHCJIE U C
MCIIOJIb30BAaHUEM arrapaTa
aJIreOpBhl.




60

Ilnomann
MOBEPXHOCTH
00bEMBI KPYIJIBIX TeJl
99

Hu

O6vem mumuHapa. Teopema 06
00BEME MPSAMOTO MIITUHAPA.
IImomany OOKOBOU U ITOJIHOK
MTOBEPXHOCTH IIVITHHPA.
Boruncnenmne 06bEMOB Tel ¢
IMOMOIIBIO ONIPEAECIEHHOTO
unterpana. O6bEéM KoHyca.
[Tnomanu 60xK0BOM U MOTHOM
MMOBEPXHOCTH KOHYCA.
CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C BHIYHUCIICHHEM
00BEMOB IUITMH/IPA, KOHYCA.
[IpukianHele 3a1a4u MO TEMe
«O0BEMBI U TUIOLIATN
MOBEPXHOCTEH Tell.

OO0BEM 11apa ¥ mapoBOTO CEKTOpa.
Teopema 00 00bEMeE 11apa.
[Tnomane chepsr.
CrepeoMeTpuueckue 3aaauu,
CBSI3aHHBIC C BEIYHCIICHHECM
00BEMOB 11apa, IapoBOro
CEerMeHTa, MapOBOT0 CEKTOPA.
[IpukianHble 3a1a4u MO TEME
«O0BEMEI Te», CBI3aHHBIC C
00BEMOM I11apa ¥ IIOMIABI0
cdepsl.

CooTHOIIEHUS MEX Y TLTOMAISIMU
MOBEPXHOCTEH U 00bEMAMHU
HOIOOHBIX TEIL.

[TonoOHEbIE TeNa B MPOCTPAHCTRE.
N3menenne o0bEMa pu mog0oMH.
CrepeomeTpHuuecKue 3a1auH,
CBSI3aHHBIE C BHIYHCIICHHEM
00BEMOB TeJ | IUIONIAICH
IOBEPXHOCTEN

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

HccnenoBath nocTpoeHHBIE
MO/IEJI, B TOM YHCJIE U C
MCIIOJIb30BAaHUEM arrapaTa
aJreOpBhl.

3HATBH BO3MOXHOCTH PEIICHUS
3a/1a4 Ha IOCTPOCHUE LIUPKYJIEM U
JTUHENKOM, 0 KITaCCUYEeCKUX
HEepa3penImMbIX 3a/1a4ax.
CB000HO OnIEpHpoOBaTH
MOHATHSIMMU: [IAPOBOU CErMEHT,
IaPOBOM CJIOM, IIapOBOM CEKTOD,
OCHOBaHHE M BHICOTA CErMEHTA,
OCHOBaHHE U BBICOTA LIAPOBOTO
CJI041.

BoiBoauTh hopMyIbl 15
HAXO0XICHUS 00BEMOB MIAPOBOTO
CErMEeHTa, IIaPOBOT0 CEKTOpa,
Ionaau cepel.

Jloka3pIBaTh TeopeMy 00 00bEMe
mapa.

Pemath crepeomerpuueckue
3aJ1a4M, CBA3aHHbIE C 00BEMOM
mapa, mapoBOro CETMEHTa,
[IIapOBOT'O CEKTOPA, IUIOLIA/IBIO
cdepsl.

CpaBHUBATH U AHAJM3MPOBATh
YTBEPKJICHHUS C LI€JIbIO 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, TUIOMAbI0 Chephl.
CB000HO OnIepHpoOBaTH
MOHSITHEM: TIO00HBIE TeNa B
MPOCTPAHCTBE.

BoruucasaTs 00bEMBI TSN C
MTOMOIIIBIO ONPEAEIEHHOTO
WHTEeTrpaa.




Pemars crepeomerprueckue
3a/lauu, CBSI3aHHBIE C
COOTHOLIEHUSIMU MEXY
IJIOIIAIMU [TOBEPXHOCTEN U
00BéMaMU ITOTOOHBIX TE.
IpoBoauTh JIOTHYECKHU
KOPPEKTHBIE J0Ka3aTe/bHbIe
paccy:KIeHus Npu perieHun
r€OMETPUYECKUX 3a]1a4,
CBSI3aHHBIX C BHIYUCIICHUEM
00BEMOB TeJI C MOMOIIBIO
ONPEAEIEHHOIO HHTETPAIa,
HAax0KJICHHEM COOTHOLLIEHUS
MEXy IJIOIIAIIMH ITOBEPXHOCTEHN
A 00bEMaMH OXOOHBIX TEJL.
AHaU3UPOBATH U

MO/ eJMPOBATh Ha SI3bIKE
T€OMETPUHU PeaIbHbIC CUTYAIIUH,
CBsI3aHHBIE C 00bEMaMU U
MMOBEPXHOCTSAMHM TEJI, HA
JI0OKa3aTeJIbCTBO U HAa HaXOXK/ECHUE
T€OMETPUUYECKUX BETUINH
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IoBTOpEHME,
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 crepeomerprueckue
3aJ1a4M Ha J0Ka3aTeJIbCTBO
MaTE€MaTUYECKUX OTHOIIECHUM,
HaXO0X/IEHUE T€OMETPUUECKUX
BEJIMYUH (JJIUH, YTJIOB, IJIOIIAACH,
00BEMOB).

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

IIpoBoanTh nOrMYECKH
KOPPEKTHBIE JI0Ka3aTEIbHbIE
pacCykJIeHHUs U PELICHUH
CTEPEOMETPUYECKUX U
IJJAHUMETPUYECKHUX 3a/a4.
CpaBHUBATBH U AHAJTU3UPOBATH
peanbHble CUTYalluu U BBISBIATH
BO3MOXHOCTb €€ MOJICIIUPOBAHU
Ha S13bIKE T€OMETPHH.
MoaenupoBaTh peabHYyIO
CUTYAIIUIO Ha SI3bIKE T€OMETPUU U
HCCJIe0BATH [TIOCTPOCHHbIE
MO/IEJIU, B TOM YHCJIE U C
MCII0JIb30BaHUEM arrapaTa
anreOpsol.

Hcnoab30BaTh KOMIIBIOTEPHBIE
[IPOrpamMMBbl IPU PEIICHUH 3a7a4.
ITosyuaTs npeacrasiieHue o
Tr€OMETPUHU KaK O pa3BUBAIOLICHCS
HayKe, UCCIEeAYIoUIeH
OKPY’KaIOIIHUI MU, CBSI3aHHOM C
peabHBIMH OOBEKTAMH,
MIOMOTalOIIEH PEMINTD PeaIbHbIE
KU3HEHHBIE CUTYallUU O POJIU
CTEPEOMETPUN B Pa3BUTHH
COBPEMEHHBIX UH)XCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
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PABOYASA TIPOI'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTD

N CTATUCTUKA»
(ID 2225364)

IHHOACHUTEJBHASA 3AIINCKA

VYueOHbiii Kypc «BeposSTHOCTh M CTaTUCTUKa» YIIyOJIEHHOTO YPOBHS SIBIISIETCS
IPOAOKEHUEM U Pa3BUTHEM OJIHOMMEHHOI'O y4E€OHOI0 Kypca yriiyOJIE€HHOTO YPOBHS Ha
YPOBHE cCpeaHero oOmiero o0pa3oBaHus. Y4eOHBIM Kypc NpeJHa3HadeH JUIsl
dbopMupoBaHUs y 00y4aIOIIUXCS CTATUCTHUECKOHN KYJIbTYPBI M IOHUMaHHSI POJIU TEOPUU
BEPOATHOCTEHM KaK MaTeMaTUYECKOTO MHCTPYMEHTA JIJIsl U3YUCHHS CITy4yallHbIX COOBITUH,
BEMYMH M mnponeccoB. Ilpu wm3yueHum Kypca oOoramarorcs MpeACTaBICHUS
oOyJaroluxcst 0 METoJax UCCIEJOBaHNUSI U3MEHYMBOIO MUPA, Pa3BUBACTCS] TOHUMAHUE
3HAaYUMOCTH U OOIIHOCTH MAaTe€MaTHYECKUX METOJOB IO3HAHHUS KaK HEOTHEMJIEMOMU
Y4aCTU COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHHS.

ConepxaHue yueOHOro Kypca HalpaBlIEHO Ha 3aKpEIUICHUE 3HAHUM, MOJYyYEHHBIX
IpU U3YYEHHHM Kypca Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHMs, U Ha pa3BUTHE
IIPEACTABICHUNM O CIy4YalHBIX BEJIIMYMHAX M B3aHMOCBA3SIX MEXIY HHUMHM HAa BaXKHBIX
IIpUMEpPAx, CIOKEThl KOTOPBIX NOYEPIHYTHI M3 OKPYKAKOLIEro mupa. B pesynprare y
oOy4Jaronmxcst J0JHKHO CPOPMUPOBATHCS MPEACTABICHUE O HanboJiee yIOTPEOUTENbHBIX
M o0mMX  MaTeMaTUYECKUX  MOJENSIX,  HMCHOJb3YEMbIX  JUISl  OMHCAHUS
aHTPOMOMETPUUECKUX U AeMOrpapuueCcKuX BEIUUHH, IOTPEIIHOCTEN B pa3IM4HbIe pojia
U3MEPEHUSIX, JUIMTENBHOCTH  O€30TKa3HOM palbOThl  TEXHUYECKHMX  YCTPOUCTB,
XapaKTEPUCTHK MAaCCOBBIX SIBJIEHUH U MPOLIECCOB B 00IIECTBE. YUEOHBIN KypC SIBISETCS
0a3oi 171 OCBOEHHUS BEPOSITHOCTHO-CTATUCTUUECKUX METOJIOB, HEOOXOAMMBIX
CHenuaIicTaM HE TOJIbKO HMH)KEHEPHBIX CHEUUATIbHOCTEH, HO TaKXe COLUAIbHBIX U
MICUXOJIOTHYECKHUX, MOCKOJbKY COBPEMEHHBIE OOIECTBEHHbIE HAYKU B 3HAUUTEIBHOMN
Mepe UCHOJb3YIOT almnapar aHaiu3a OOJbIINX JaHHBIX. LleHTpanbHy0 4acTh yueOHOro
Kypca 3aHUMaeT OOCYXJCHHE 3aKOHa OOJBIIMX 4YHCesl — (PYHIAMEHTAJIBHOIO 3aKOHa
MPUPOIbI, UMEIOIIETO MAaTEMATHUECKYIO (hOPMATU3AIHIO.

B coorBercTBUM ¢ yKa3aHHBIMH LEIIMH B CTPYKType YyueOHOro Kypca
«BeposiTHOCTP M CTAaTUCTHKA» Ha YriayOJEHHOM YPOBHE BbIIEIEHBl OCHOBHBIC
cojepkarenbHble JUHUU: «CiydyailHble COOBITUSL U BEpOSTHOCTH» U «CiyuyailiHble
BEJIMYMHBI U 3aKOH OOJIBIIUX YHCEID.

[ToMUMO OCHOBHBIX JMHHUI B y4eOHbBIH KypC BKJIIOUEHBI 3JIEMEHThI TEOPUU IpadoB
U TEOPUU MHOKECTB, HEOOXOIMMBIE I TOJHOLIEHHOTO OCBOCHMSI MaTepuaja JaHHOTO
y4eOHOro Kypca U CMEXHBIX MATEMAaTUYECKUX yUYEOHBIX KYpPCOB.

Conepxanue nuHun «CinydaiiHble COOBITUSI U BEPOSITHOCTHY CITY>KUT OCHOBOM IS
(bopMHUpOBaHUs MPEACTABICHUI O paclpeieieHN BEpOSITHOCTEH MEXy 3HAUCHUSIMU
CIyYaWHBIX BEJIMYMH. BaXHyr0 4YacTb B 3TOM COACPKATEILHOM JIMHUM 3aHUMACT
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U3YYEHUE T€OMETPUYECKOr0 W OMHOMMAJILHOTO PACIPENECICHU U 3HAKOMCTBO C HUX
HETPEPHIBHBIMU aHAJIOTaMU — MTOKa3aTEIbHBIM U HOPMAJIbHBIM pacipeaeICHUsIMH.

TeMbl, CBsSI3aHHBIE C  HEOPEPHIBHBIMU  CIAyYalHBIMM  BEJIMYMHAMH U
pacnpeneneHrusIMA, aKIICHTUPYIOT BHUMaHHWE OOYJalomUXCsl Ha OMUCAaHUU U W3YYCHUU
CIIy4ailHBIX SIBJICHUH C TOMOLIBI0O HENmpepbIiBHbIX (yHKIMA. OCHOBHOE BHHUMAHHE
ylieNsieTcs MoKa3aTeIbHOMY U HOPMAJIbHOMY pPacipeieICHUSsIM.

B ygeGHOM Kypce mpeaycMaTpUBaeTCsl 03HAKOMUTEIHFHOE U3YYCHHUE CBSI3U MEXKITY
CIyJallHBIMM BEJIMYMHAMHU W OMHCAHHE 3TOH CBS3M C MOMOIIBI0 KodddumumeHTa
KOPPETSILIMU U €r0 BEBIOOPOYHOTO aHaJIora. DTH JIEMEHTHI COACPKAHUS Pa3BUBAIOT TEMY
«/lnarpammbl paccerBaHus», M3YYEHHYIO HAa YPOBHE OCHOBHOI'O OOIIEro o0pa3oBaHus, U
BO MHOT'OM OIMPAIOTCS HA CBEICHUS U3 KyPCOB alireOpbl U T€OMETPHH.

Emeé onun sneMeHT coliepaHusi, KOTOPBIN MpeasiaraeTcsi Ha 03HAKOMHUTEIHLHOM
YPOBHE — MOCJIEIOBATEIILHOCTh CIIyYalHbIX HE3aBUCUMBIX COOBITHUM, HACTYNAIOIINX B
eauHuIy BpeMeHH. O3HaKOMIJIEHUE C paclpeIeICHUEM BEPOSITHOCTEN KOJTMYECTBA TAKUX
COOBITUM HOCHUT pPa3BUBAIOLIMN XapakTep U SABJISETCS aKTyalbHBIM I OyAayIIuX
aOUTYypHEHTOB, TIOCTYMAIOIIUX HAa Yy4eOHbIE CHEUHAIBHOCTH, CBS3aHHBIE C
00111eCTBEHHBIMU HayKaMU, TICUXOJIOTUEH U YITPABICHUEM.

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

COAEPXAHUE OBYUYEHUA
10 KITACC

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

CrnydaliHble SKCIIEPUMEHTHI (OMBIThI) W CIydalHbIE COOBITHS. DJeMEHTapHbIC
coObITUsI (UCXOAbl). BeposATHOCTH chydailHOTO coObITUs. bBaM30CTh YacToThl U
BEPOATHOCTU COOBITHI. CiydaliHbI€ ONBITHI C PABHOBO3MOXKHBIMHM DJIEMEHTAPHBIMU
COOBITHSIMU.

Onepauuu HaJx COOBITUSMHU: TEepecedeHHe, OOBbEeIUHEHHUE, MPOTHUBOIOJIOKHBIC
coObITus. Jluarpammer Ditnepa. @opmyiia CJI0KEHUS BEPOSITHOCTEH.

VYcioBHasE BEPOSATHOCTb. YMHOMKEHUE BEpOATHOCTEH. JlepeBo  Cily4yaiiHOTO
skcniepuMmenTa. Popmyna nonHou BeposTHOcTH. Dopmyna baneca. HeszaBucrumeblie
COOBITHSI.

buHapHbBI Ciy4allHBII ONBIT (MCHOBITAaHWE), YCIIeX W Heynada. HeszaBucumele
ucnbiTanus. Cepus HE3aBUCHUMBIX HCIBITAHUN 10 mepBoro ycnexa. llepecraHoBKU u
daxropuain. Yucno coueranuid. TpeyroapHuk [lackans. ®opmyna 6unoma HeroToHa.
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Cepust HezaBuCHMMBIX HcnbITaHul bepHynmu. CioydailHblil BBIOOp M3 KOHEYHOM
COBOKYITHOCTH.

Cny4aiiHas BEJINYMHA. Pacnpenenenue BEPOSATHOCTEM. Juarpamma
pactipenenenusd. Omnepanuu Haj Cly4allHbIMA BeJIMUYMHAMU. buHapHas ciy4ailiHas
BenuunHa. [IpuMepsl pactipeiesieHrid, B TOM YUCIie TEOMETPUIECKOe U OMHOMUATBHOE.

11 KUIIACC

CoBMeCTHOE paclpeielIeHHE IBYX CIIy4alHbIX BeJIM4YrH. He3aBucumele ciryyaiHele
BEJINYMHBI.

MaremaTudeckoe OXUJaHUE CIydallHOW BenuM4uHbI (pactpeneneHus). [Ipumepst
MIPUMEHEHUSI MAaTEMAaTUYECKOTO OXUAaHUs (CTpaxoBaHHe, jJoTepes). MareMatnyeckoe
OXHJaHue OWHApHOW cllydailHOM BeTWYMHBI. MaTeMaTU4eCcKOe OXKUJAHHE CYMMBbI
CJIy4alHbIX BEJIMYMH. MaTeMaTuueckoe 0KuJaHle FreOMETPHUUECKOro 1 OMHOMUAIBHOTO
pacrupencieHun.

Jlucnepcust ¥ CTaHAAPTHOE OTKJIOHEHUE CIy4YalHOW BEMYHUHBI (pacHpeaesiCHus).
Hucnepcust OMHAapHOM  cilydailHOM  BeNWYMHBL. ~ MaTeMaTHyeckoe  OKUJaHUe
IIPOU3BEJCHUS U TUCIIEPCUs CYMMBl HE3aBUCHMBIX CIy4alHBIX BeJIMYUH. Jlucrepcus u
CTaHJIapTHOE OTKJIOHEHHE OMHOMMAJIBLHOTO 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 nmpocrenmmx
TUIIOTE3 C IIOMOLIBIO U3YYEHHBIX PACIPEICICHUN.

HenpepeiBable  ciiywyalinple  BenuuuHbl.  [Ipumeppl. @yHKIMS  I[IOTHOCTH
BEPOSATHOCTH pacupeacseHus. PaBHOMEpHOE paclpenesieHne U €ero CBOMCTBA. 3aJaud,
IIPUBOJAILINE K IOKA3aTEIbHOMY PACIIPEACIICHUIO. 3a1a4M, IPUBOIAIINE K HOPMAJIIBHOMY
pactpeneneHno. OyHKIUA IUIOTHOCTH BEPOATHOCTH ITOKA3aTEIBHOIO PAacHpeaciIeHus,
(GyHKIUS IIOTHOCTH BEPOSITHOCTU HOPMaJIbHOIO pacnpeneneHus. OyHKIus MI0THOCTU
Y CBOMCTBA HOPMAJIbHOTO PACIPEACICHUS.

[locnenoBaTeabHOCTh OAMHOYHBIX HE3aBUCUMBIX COOBITHI. 3a/1a4u, MPUBOASAIINE K
pacnpenenenuro Ilyaccona.

KoBapuanus nByx cimydaitHpix BennuuH. KoadduimeHT nmuHelHON Koppensiuu.
CoBMecTHbIC HAOMIOACHUS JBYX BeJIWYUH. BBIOOpOUHBIN KOADOUIIMEHT KOPPESInu.
Paznuume mexnay NUMHEWHOW CBA3BIO M NMPUYMHHO-CIECACTBEHHOM CBA3bIO. JIMHEHHas
perpeccusi, METOJ, HAMMEHBIINX KBAIPATOB.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHS VYYEBHOI'O KYPCA
«BEPOATHOCTHb U CTATUCTHUKA» (YIJIYBJEHHBIM YPOBEHbB) HA
YPOBHE CPEJJHEI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIUMU OOYYAIOMIETOCs KaK aKTUBHOTO WU
OTBETCTBEHHOTO YJIEHA POCCUHCKOr0 OOIIECTBA, MPEACTABICHUE O MAaTEMAaTHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTYD, SBJICHHUM, TPOIIEAYP IPAKIaHCKOTO
oO1iecTBa (BBIOOPHI, OMIPOCHL U APYro€), YMEHUE B3aUMOJICHCTBOBATh C COIIMATbHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C UX QYHKIUAMU U Ha3HAYCHHUEM;

2) IATPHMOTHYECKOT0 BOCITUTAHUSA:

c(hOPMUPOBAHHOCTh POCCHUMCKONW TpaKJaHCKOM WIACHTUYHOCTH, YBAXKECHHUS K
MPOIUIOMY W HACTOSIIIEMY POCCHUHCKOW MaTEeMaTHKH, [IEHHOCTHOE OTHOIICHHE K
JOCTUKEHUSAM POCCHUICKMX MAaTEMATHKOB M POCCHICKOW MaTEMaTHYECKON UIKOJIBI,
MCIIOJIb30BAHUE ATUX JOCTIXKEHUM B IPYTUX HayKaX, TEXHOJOTUAX, chepax SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HaHWE JyXOBHBIX LIEHHOCTEH POCCUIICKOrO Hapoja, Cc(HOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEJCHUS, CBS3aHHOTO C MPAKTHUYECKUM
MIPUMEHEHUEM JOCTUKEHUN HAYKH U JEATEIBHOCTHIO YYEHOTO, OCO3HAHHUE JIMYHOIO
BKJIaJIa B MIOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3¢cTEeTH4eCKOr0 BOCIIUTAHUSA

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKJIIOYas JCTETUKY MaTEMAaTHYECKUX
3aKOHOMEpPHOCTEN, OOBEKTOB, 3aJay, PELICHUN, PACCYXJCHHM, BOCIPUMMYHUBOCTH K
MaTeMaTUYECKUM acTIeKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3uUecKoro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTh YMEHHSI NMPUMEHATh MaTEMaTUUYECKHWE 3HAHUS B HMHTEpecax
3I0pOBOTO W 0€30MacHoro oOpa3a »KW3HU, OTBETCTBEHHOE OTHOIIECHHUE K CBOEMY
3I0POBBIO  (37I0POBOE MHUTaHWE, COAJAaHCUPOBAHHBIA PEXHUM 3aHATHH M OTJIbIXa,
peryisipHas pusnyeckas akTUBHOCTD), (PU3NYECKOE COBEPIICHCTBOBAHUE MPU 3aHATUIX
CIIOPTUBHO-03/I0POBUTENBHOM €SI TEIbHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHUE IEHHOCTU TPYJOTIO0US, UHTEPEC K Pa3IMUHbIM
chepaMm TPOPECCHOHAIBHONW NIEATETLHOCTH, CBS3aHHBIM C MaTEeMaTUKOW U e€
MPWIOKEHUSIMUA, YMEHHE COBEpIIAaTh OCO3HAHHBIA BBHIOOp Oynymiei mnpodeccuu u
peaan30BBIBaTh COOCTBEHHBIC >KU3HEHHBIC IIJIaHbI, TOTOBHOCTH M CIOCOOHOCTHh K
MaTeMaTHYECKOMY OOpa3OBaHUI0O U CaMOOOpa30OBaHUIO Ha MPOTSHKEHUHM BCEHU >KU3HH,
FOTOBHOCTh K aKTUBHOMY YYaCTHUIO B PEIICHUM MPAKTUUECKUX 3aJlad MaTeMaTUYECKOU
HaIPaBJIECHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS
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c(hOPMHUPOBAHHOCTh YKOJIOTHYECKON KYJIbTYPhl, TIOHUMAHUE BIUSHUS COLIMATBHO-
AKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COIUATIBHOM Cpeibl, OCO3HAHUE
IJI00QJBPHOTO XapakTepa OJKOJOTHYECKUX TPoOJIeM, OpHCHTAMs Ha TPUMEHEHUE
MaTeMaTUYeCKNX 3HAHWUW JUIsl pPEIICHHUS 3a7a4 B 00JIaCTH OKpYKAroIIeH Cpesbl,
IJIAHUPOBAHUE TTOCTYIKOB M OLICHKHW MX BO3MOXKHBIX TOCJICICTBUHN JJI OKpY>Karomien
Cpebl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH W OOIICCTBEHHOM MPAKTUKH, MOHMMaHUE MaTEeMaTUYECKOM HAyKH Kak
chepbl 4eTOBEUECKOM JIeATeIbHOCTH, ATAINOB €€ Pa3BUTHSA M 3HAYMMOCTH JIUISI Pa3BUTHS
IIMBWJIM3AlIUM, OBJIQJICHUE SI3BIKOM MaTeMaTHKH W MaTEMaTHYECKON KYJIbTYpOW Kak
CPEACTBOM  T[O3HAHUS  MHUpPA, TOTOBHOCTh  OCYIIECTBJISTh  MPOEKTHYIO U
HCCIIEIOBATENIbCKYIO JIEATEIbHOCTh MHANBUIYAIBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

ba3zoBble 1ornyeckue AefcTBUA:

BBIBJISITh U XapaKTepHU30BaTh CYIIECTBEHHbIC MPU3HAKKM MaTEMATHYECKUX
00BEKTOB, MOHSATUM, OTHOIICHUN MEXKIY MOHATUAMH, (POPMYJIUPOBATH OIpPEACICHUS
MOHSITUHM, YCTAHABIMBATH CYIIECTBEHHBIM MPU3HAK KiIacCU(UKAIMU, OCHOBAHUS IS
000011IeHNs U CPAaBHEHMUSI, KPUTEPUU TTPOBOJIMUMOTO aHAIN3a;

BOCIIPUHUMATh, (HOPMYJIHPOBATH U NMIPEOOPA30OBLIBATH CYXKICHUS: YTBEPAUTEIBHBIC
Y OTpUIIATEIbHbIC, EAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISBJISITh MAaTE€MaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHUBOPEUHUS B
(bakTax, TaHHbBIX, HAOTIOICHUSAX U YTBEPKACHUSIX, IPEIJIaraTh KPUTEPHUH JJI BBISIBJICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUNN;

nenaTh BBIBOJALI C HCIOJB30BAaHMEM 3aKOHOB JIOTMKHW, JCAYKTUBHBIX U
WHJYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3aKIFOUEHUHN 110 aHAJIOTHH;

IPOBOJNTH CaMOCTOSITENIBHO JIOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPXKICHUI
(npsiMble U OT TPOTUBHOTO), BBICTpAUBATh APTYMEHTAIIMIO, NMPUBOJUTH MPUMEPHI H
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BHIBOJIBI;

BBIOMPATh CHOCO0 peleHns yueOHOU 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHusi, BIOupaTh HauboJiee MOAXOIAIIMNA C YIETOM CaAaMOCTOSITEILHO BBIJICIEHHBIX
KPUTEPUEB).

ba3oBble uccienoBaregabcKue 1eHCTBUA:

UCIIOJIb30BaTh BOINPOCHI KaK HCCIAEIOBATEIbCKUNH HMHCTPYMEHT TO3HAHWS,
dhopMyIHpoBaTh BOMPOCHI, (PUKCUPYIOIIUE MPOTUBOpPEUHE, MPoOJIeMy, YCTaHABJIMBAThH
HMCKOMOE€ Y TaHHO€, ((OPMUPOBATH TUIIOTE3Y, ApTYMEHTHUPOBATH CBOIO MO3UITUIO0, MHEHHUE;
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IPOBOJUTH CAMOCTOSITENBHO CIUIAHUPOBAHHBINA 3KCIEPUMEHT, MCCIEIOBAaHUE IO
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBeKTa, SBJICHMS, IMpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MKy O0OBbEKTaMH, SBIICHUSIMH, TPOLIECCAMU;

CaMOCTOSTENIbHO (OopMyIHpOBaTh OOOOIIEHWST W BHIBOABI IO pPE3yJIbTaTaMm
POBEIEHHOTO HAOJIOJEHUS, UCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTh MOJYUYECHHBIX
PE3yNbTATOB, BHIBOJOB M 0000IIEHNUI;

MIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TIpoLecca, a TakKXKe BbIIBUTATh
MPEANOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCIOBHSX.

Pabora ¢ unpopmaumeii:

BBISIBIISITH Je(UIUTH HHPOPMAIIMH, TAHHBIX, HEOOXOIUMBIX JIJIsSi OTBETA HAa BOIIPOC
U JUJIA pEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMALMIO W3 HCTOYHHKOB PAa3JIMYHBIX THUIIOB, aHAIM3UPOBATH,
CUCTEMATU3HPOBATh U HHTEPIPETUPOBATh MH(POPMALMIO PA3NUYHBIX BUAOB U (opm
MPEICTABIICHHUS;

CTPYKTYpPUpPOBAaTh HMHQPOpPMAIIMIO, TMPEACTaBIATh €€ B Pa3IMYHBIX (QopMax,
WJUTIOCTPUPOBATH IpapruecK;

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

KoMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIe NeiCTBHSA

Oo0wmenne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHUSIMH H
LEJISIMU OOILIEHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PELICHUS 3a/1a4yd, KOMMEHTHUPOBATh
ITOJyYEHHBIA PE3yJIbTaT;

B XOJ€ OOCYXJEHHUs 3a/laBaThb BOIPOCHI MO CYIIECTBY OOCYXIa€MOH TEMBI,
npo0OJieMbl, pelaeMoil 3a1ayuu, BbICKA3bIBaTh MJEH, HalleJIEHHbIE Ha IOUCK PELIeHUS,
COMNOCTABIIATh CBOM CYXICHUS C CYXACHUSAMU JIPYTUX YYacTHUKOB JUalora,
OoOHapyXUBaTh Pa3Inuue U CXOACTBO MO3ULIMI, B KOPPEKTHOU PopMme hopMyInpoBaTh
pa3HOIIIACHsl, CBOU BO3PAKEHUS;

IOPEACTaBIATh PE3yNbTaThl PELICHUS 3a7a4d, SKCIEPUMEHTa, WCCIEI0BAHMS,
POEKTa, CaMOCTOATEIbHO BBIOMpaTh (OpMaT BBICTYIUIEHUS C Y4Y€TOM 3ajad
Npe3eHTAlUU U OCOOCHHOCTEN ayIuTOPUN.

PerynsiTuBHBIC YHMBEpPCAJIbHbIE Y4eOHbIe 1elCTBUSA

Camoopranusamnus:

COCTABJISITh IJIaH, aJTOPUTM pEUIEHUs 3a7auyd, BbIOMpATh CHOCOO pEelIeHHs C
Y4ETOM HMMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ yUETOM HOBOW MHPOpPMALIUH.

CaMOKOHTPOJIb, SMOLIMOHAJIBbHBIN HHTEJIEKT:
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BJa/Ie€Th HABBIKAMM IIO3HABATEJIbHOM peQIIeKCUM KaK OCO3HAHMS COBEpLIAEMBbIX
ACUCTBUM M MBICIUTENbHBIX TPOIECCOB, WX pPE3yJbTaToOB, BIAJAETh CIOCOOAMHU
CaMONPOBEPKH, CAMOKOHTPOJI Mpolecca M pe3yjbTaTa pPEIICHHS MaTeMaTH4eCKOU
3a/1auu;

OPEeIBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTb IPU pEIICHUU 3a/1ayH,
BHOCUTb KOPPEKTUBBI B JEITEIBHOCTb Ha OCHOBE HOBBIX OOCTOATEIBbCTB, IaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OLICHMBATh COOTBETCTBUE peE3yJbTaTa LEIH U YCIOBUAM, OOBSCHATH MPUYUHBI
JOCTUKEHMSI WIIK HETOCTHKEHUS PE3YJIbTaTOB JAESTEIIbHOCTH, HAXOAUTh OIIUOKY, AaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eAATEIbHOCTD:

MOHUMATb U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHON U MHAUBUIyaJIbHOM PabOThI
IpU pEHIeHHH Yy4eOHbIX 3a]ady, NPUHUMAaTh LEJb COBMECTHOW JIESITEIIbHOCTH,
IUIAHUPOBAaTh OpPraHU3alMI0 COBMECTHOM pabOThl, paclpeneisTh BHIbI padoT,
JOTOBapUBaThCs, OOCYXJAaTh MpPOLECC M pe3yiapTaT padoThl, 00001aTh MHEHHUS
HECKOJIBKMX JIFO/ICH;

y4acTBOBaTh B TIPYNIOBBIX (opmax padoTel (0OCy)aeHus, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BBIIOIHITH CBOIO YaCTh Pa0OThl U KOOPAUHUPOBATH CBOU
JEUCTBUS C APYTMMHU YI€HAMU KOMaH/Ibl, OLIEHUBATh KaYECTBO CBOETO BKJIaJla B OOIIMIA
IPOAYKT [0 KPUTEPHUSIM, CPOPMYIUPOBAHHBIM YUaCTHUKAMHU B3aUMOJCHCTBHUSL.

IHPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kaacca oOyyaromuiicss Hay4UTCS:

CBOOOJHO ONEPUPOBATh MOHATUSAMU: Tpad, miIockuil rpad, cBsA3HbIN rpad, NyTh B
rpade, 11enb, LUK, 1ePEBO, CTENIEHb BEPIUINHBI, IEPEBO CIYYatHOrO HIKCIIEPUMEHTA;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH: CIIYHYaiHBIN SKCTIEPUMEHT (OTIBIT), CIIydaitHOe
COOBITHE, 3JIEMEHTAPHOE CIIy4ailHOEe COObITHE (PJIEMEHTApHBIA HMCXOJ) CIy4YalHOTO
OMbITA, HAXOJAUTh BEPOSTHOCTH COOBITUM B ONBITAX C PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSMU;

HaxOJUTh M (OPMYJIHMPOBATH COOBITHSA: TIEpecedycHue, OOBCIMHCHUE IaHHBIX
COOBITUH, COOBITHE, POTUBOIOIOKHOE TaHHOMY, MCIIOJIb30BATh JUarpaMMbl Dilepa,
KOOPJIMHATHYIO TNPSIMYIO JJIs pPEIICHUs] 3a/ad, MOJb30BATHCS (POPMYINION CIIOKEHUS
BEPOSITHOCTEH JIJIs1 BEPOATHOCTEHN ABYX U TPEX CIIy4YailHbIX COOBITHI;

ONEpUPOBATh MOHATHAMU: YCIOBHAs BEPOSITHOCTb, YMHOKEHHE BEPOSTHOCTEM,
HE3aBHCHUMBIE COOBITHS, JEPEBO CIy4YalHOTO SKCIIEPUMEHTA, HaXOAUTb BEPOSTHOCTU
COOBITHI C TOMOILBIO MTPaBUJIa YMHOXKEHHS, IEpeBa CIIYYaiHOrO OMbITA, UCHOJIb30BATh
dbopmyny nonHO# BeposiTHOcTH, Gopmyny baileca mpu pemieHun 3agad, ONpeAessTh
HE3aBUCUMOCTh COOBITHI 1O (hOopMyJie ¥ O OpraHu3aly CIIy4aitHOro SKCIIEPUMEHTA;
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IPUMEHATh U3yYEHHbIE KOMOMHATOPHBIE (POPMYJIBI IJISl IEPEUNCIIEHHS] DIIEMEHTOB
MHO’KECTB, AJIEMEHTaPHBIX COOBITUI CIIy4allHOTO OIbITa, PEHICHHs 3aJad MO0 TEOPHUU
BEPOSTHOCTEN;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMU: OWHAPHBIA CIyYalHBIN OMBIT (MCIIBITAaHUE),
yCIIeX U Hey/laya, HE3aBUCUMBIE UCIIBITAaHUS, CEPUsI UCTIBITAHUM, HAXOAUTh BEPOSITHOCTH
COOBITUI: B CEpUU UCHBITAHUHM J0 MEPBOro yclexa, B Cepuu UcHblTaHUuN bepHysiu, B
OTIBITE, CBSI3aHHOM CO CITy4YailHBIM BEIOOPOM M3 KOHEYHON COBOKYITHOCTH;

CBOOOZIHO ONEpUPOBATh MOHATUAMHU: CIlydyailHas BEJIUYUHA, pacIpeiecHe
BEPOATHOCTEW, JuarpaMma pacupeleneHus, OuHapHas ciydyailHas  BeJIMYUHA,
reOMeTpUUYECcKoe, OMHOMHAIIBHOE paclpeiesieHue.

K xonmy 11 kiaacca oOydaromuiicss HayquTCs:

OIIEPUPOBATH NOHATUAMH: COBMECTHOE PACIPEIEIICHHUE IBYX CIy4YalHBIX BEJINYHH,
MCIIOJIb30BaTh TA0JIMIy COBMECTHOI'O pacHpelefeHusl ABYX CIy4YalHbIX BEJIUYUH IS
BBIJICIICHUS pACIPEIEICHUs KaXIO0M BEIWYUHBI, OIPEIEICHUs HE3aBUCUMOCTH
CIIy4alHBIX BEJINYUH;

CBOOOJHO OIEPUPOBATH IMOHATHEM MATEMAaTHYECKOTO OXUAAHUS CIIy4ailHOU
BEJIMYMHBI (pacnpesiesieHus1), IPUMEHAITh CBOMCTBA MATEMAaTHYECKOrO OKUIAHUS MPHU
pEIIEHNH 3aJa4, BBIYUCIATH MAaTEMaTHYECKOE OXKHUJAaHUE OMHOMHUAIBHOIO U
r€OMETPUYECKOI0 paCIIpeICIICHUN;

CBOOOZIHO ONEpUpOBaTh MOHATUSAMM: JUCIEPCHUS, CTAHAAPTHOE OTKIOHEHHE
CIIy4YalHOW BEJIMYMHBI, NPUMEHATh CBOMCTBA JUCIEPCUU CIYyYalHOW BEJIMYHUHBI
(pactipenenenusi) NpU pEUIEHUW 3a/ay, BBIUMCIATH JHMCIEPCUI0 U CTaHIApPTHOE
OTKJIOHEHHE F€OMETPUUECKOI0 U OMHOMHAIILHOTO paclpeeIeHU;

BBIUMCIISATH BBIOOPOYHBIE XAPAKTEPUCTUKHM IO JAHHOW BBIOOPKE M OLICHUBATh
XapaKTEPUCTUKU  TE€HEpPaJbHOM  COBOKYMHOCTH  JAaHHBIX MO  BBIOOPOYHBIM
xapaktepucTukaM. OILIEHMBaTh BEPOSTHOCTH COOBITUHA M MPOBEPSATH MpOCTEHIINe
CTaTUCTUYECKUE TUITOTESBL, TOJIb3YSACh N3YUEHHBIMU PACIIPEACICHUSMH.

TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KoJunuecTBo yacos DJIeKTPOHHbIE
No HaumenoBanue (wndpoBbIe)
h a3/1eJI0B H TEM
pasa Kounrtpoasnbie | [IpakTnueckue 0BPA30BATEILHBIC

n/n
nporpamMmbI Beero padoThI padoTeI pecypebl

DNEeMEHTBI TEOPUH
rpagos

CiyyaliHbI€ OTIBITHI,
2 ciyyaiiHble COOBITHS U 3
BEPOSITHOCTH COOBITUIA
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Onepanuu Haj
MHOKECTBAMH U
coOpITusIMH. COKEHNE
1 YMHOKCHHE
BEPOSITHOCTEH.
YcinoBHas BEpOSITHOCTb.
HesaBucumeblie coObITHS

DJIEMEHTHI
KOMOWHATOPHKHU

Cepun
MOCJICIOBATEIIBHEIX
ucnplTanuii. Mcribitanus
bepnymu. Ciy4aitHsiii
BBIOOP M3 KOHEUHOM
COBOKYITHOCTH

6

Crny4aifHble BETUYUHBI U
pacrpeesieHus

14

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

11 KITACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
NMPOrpamMmMbI

KoaunuecTBo yacoB

Bcero

KonTpoJabHbIe
padoTbI

IIpakT4yeckue
padoThbI

DJIeKTPOHHbIE
(undposbie)

o0pa3oBaTejibHbIE

pecypchl

3aKoH OOMIBIINX YHCENT

OJIEMEHTBHI
MaTeMaTH4EeCKON
CTATUCTUKU

HenpepsiBHbie
CIIy4aiHbIE BEINYNHBI
(pactipenenenus),
IIOKa3aTeIbHOE U
HOpMaJbHOE
pacnpeneseHus

Pacnpenenenune
Ilyaccona

CBsi3b MEXIY
CIIy4alHbIMU
BEJINYNHAMH

O06001IeHne 1
cUCTEMATU3alUSA
3HAHUH

11

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA (I10 'OJAM

OBYUYEHMUA)
10 kaacc (He meHee 35 4)

Ha3Banue pa3nena

OcHOBHBIE BUIBI

(TembI) OcHoBHOE coep:xaHue
(KOJIMYECTBO Yacon) AeSITeJIbHOCTH 00y4aroIuXcs
DJ1eMeHThI Teopuu | ['pad, cBsa3ublil rpad, npeacrasnenue | [IpeacraBiasTb 0OBEKTHI U CBSA3U
rpagos 3a1auu ¢ moMmouibio rpada. CTenenb | MEXAy HUMU C IOMOIIBIO Ipada,
B u) (BasleHTHOCTD) BepiIuHBL. [1yTh B HaxOJHUTh ITyTH MEXIY BepLIMHAMU
rpade. Llenn u nukisl. ['pader Ha rpada.
IJIOCKOCTH. [lepeBo cirydaiftHOro BobieasiTe B rpade nenu v MUK
HKCIIEPUMEHTA CTpouTh /1epeBo M0 OMUCAHHUIO
CIIy4ailHOTO OIIbITa, OMUCHIBATH
CITy4aifHbIe COOBITUSI B TEPMUHAX
JiepeBa.
Pemarsb 3aaun ¢ noMoibio rpagos
Cayuaiinble  onbIThI, | Ciry4yaifHbIe SKCIIEPUMEHTHI (OTIBITHI) | BBIAEJATH 1 ONUCHIBATH CITy4YaifHbIe

cly4yaiiHble COOBITHS H
BEPOSAATHOCTH COOBITHH
@)

U ClIy4aiiHble COOBITHS.
DneMeHTapHbIe COOBITHS (MCXO/IBI).
BeposTHOCTh ciiydyaltHOTO COOBITHS.
BeposTHOCTH COOBITHII B OIIBITAX C
PaBHOBO3MOYXHBIMH JIEMEHTAaPHBIMU
COOBITUSIMU

COOBITHSI B CTTy4aifHOM OTIBITE.
DopMyIHPOBATH YCIOBUS
MIPOBEICHUS CIIYYailHOTO OIIbITA.
Haxoauthb BEpOATHOCTH COOBITHH B
OMBITAX C PABHOBO3MO>KHBIMU
AJIEMEHTAPHBIMHU UCXOJaMU

Onepanun Haj | Ilepeceuenue, oobeauHeHne Hcnoan3oBath auarpaMMsl Diinepa
MHOKeCTBAMU U | MHOXKECTB U COOBITUH, 1 BepOaIbHOE ONKMCAaHNE COOBITUI
COOBITHSIMH. HPOTHBOIOJIOXKHBIE COOBITHS. IIPY BBITIOJIHEHUY OIl€palvi Haj
Caoxenue u | Dopmyiia CIIOKEHHS BEPOATHOCTEMN COOBITHUSMH.
YMHOKECHHE VYcnoBHas BEpOATHOCTb. YMHOKEHNE | OLeHUBATh N3MEHEHNE
BEPOSITHOCTEIA. BeposATHOCTEN. DOopMysia yCIOBHON BEPOSITHOCTEH COOBITHII O Mepe
YciaoBHas BEpOATHOCTH. PopMyJia OTHOU HACTYIUICHUs IPYTUX COOBITUI B
BEPOSAATHOCTD. BeposaTHocTH. Dopmyna baiteca. CIIy4ailHOM OTIBITE.
He3aBucumsle HeszaBucumeble coObITUS Pemarsb 3a1a4n, B TOM 4HCIE C
coObITHUS WCIIOJIb30BAaHUEM JEPEBA CIYYATHOTO
Su) OMBITA, OPMYII CIIOXKEHUS U
YMHO>KEHHS BEPOSITHOCTEN
DJIEeMEeHTBI KomOunaTopHoe npaBuio ®opMyJIMPOBaTh U JOKa3bIBaTh
KOMOUHATOPUKH ymHOeHus. [lepecranoBkM n KOMOMHATOpHbIE (PaKTHI.
By dakropuan. Yucno coueTaHui. Hcnoas3oBath npaBuiio

Tpeyronpnuk [lackana. @opmyna
ounoma Herotona

YMHOXXEHUSI, H3yICHHBIC
KOMOUHATOpHbIE (HOPMYIIBI 115t
MIEPEYUCIICHUS HIIEMEHTOB
Pa3IMYHBIX MHOXECTB, B TOM YHCIIE
AJIEMEHTAPHBIX COOBITHIA B
CJIy4aifHOM OIIBITE.

IMoan3oBaThes hopmynoit u
TpeyroasHuKoM Ilackans ams
ONpEAEIICHUS YHCIa COYETAHMII.
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IIpumensTy Gopmyny 6mHOMA
HeroToHa a5 npeobpazoBaHus
BBIPAXKECHU I

Cepuu
nocJea0BaTeJbHbIX
MCIbITAHUM.
HcnbiTanus
bepnysnu.
Cuayuaiinblii BLIOOpP U3
KOHEYHOH

bunHapHbII Cily4aiiHBINA OIBIT
(ucmpITaHKE), yCIIEX U HEymava.
He3zaBucumeble ucnbitanus. Cepust
HE3aBHCHUMBIX UCIBITAHUHN 10
nepBoro ycnexa. Cepus

HE3aBHCHMBIX MCITBITAHUN BepHYJ'IJ'II/I.

Crny4aiinelii BEIOOp M3 KOHEUHOM

Pa3ouBaTh Ci10XHBIE SKCTIEPUMEHTHI
Ha OT/I€JIbHBIC UCTIBITAHMUS.

Pemars 3a1aun Ha OKCK
BEPOSITHOCTEH COOBITHII B CEpUH
UCIIBITaHUH 10 TIEPBOTO yCIieXa U B
cepusax ucneiTanuii bepuymnnu, a
TaKXe B OIBITAX CO CIIyYalHbIM

BenuuuHaMmu. [Tpumepst
pacnpenenenuii. bunapnas
Cily4yaliHas BEeJIMYMHA.
I'eomerpuyeckoe pacnpenencHue.
bunomuanbHOE pacnpeeneHue.
MaremaTnyecKkoe OKHUIaHuE
ciyyaiiHOM BeauyuHbl. COBMECTHOE
pacupeneneHue IByX CiIy4alHbIX
BenuuuH. HezaBucumele ciydaiinbie
BenuuuHbl. CBOMCTBA
MAaTeMaTUYECKOr0 OKUAAHUS.
MaremaTnyecKkoe OKHUIaHuE
OMHApHOM ciTydaifHON BEJIMYMHBI.
MaremaTnyecKkoe OKHUIaHuE
reOMETPUYECKOTO U OMHOMUATILHOTO
pacnpenenenuil. Jlucnepcus u
CTaHJIApPTHOE OTKJIOHECHHUE.
Jucnepcust OMHapHOU ciy4aiiHON
BeNMYMHBL. CBOICTBA AUCIIEPCUH.
MaremaTnyeckoe OKHUIaHuE
MIPOU3BEIACHHUS U IUCIIEPCUS CYMMBI
HE3aBHUCUMBIX CITyYalHbIX BEJIMYHH.
Jucnepcust OMHOMUATBHOTO
pacupeneneHus.

[TpakTudeckas pabota ¢
WCTIOJIb30BAHUEM DJIEKTPOHHBIX
TaOJINILL

COBOKYNHOCTH COBOKYITHOCTH. BbIOOPOM U3 KOHEUHOMH
Sy [TpakTrdeckas pabota ¢ COBOKYITHOCTH C UCIIOJIb30BAaHUEM
UCIIO0JIb30BAHUEM 3JIEKTPOHHBIX KOMOMHATOPHBIX (akTOB U GOpMYJI, B
TabIHIL TOM YHCJIE B X0JI€ IIPAKTUUYECKOMN
paboThI ¢ IPUMEHEHUEM
CTaHJAPTHBIX (DYHKITHIA
Cayuaiinbie CrnyuaiiHas BeJIMYMHA. OcBauBaTh NOHATHS: CllydailHas
BeJIHYHHBI u | Pacripenenenue BeposiTHOCTEN. BEJIMYMHA, pacrpeeieHne, Tadimna
pacnpejaeieHus Juarpamma pacnpenesneHusl. pacripesiesieHus], [uarpaMma
(16 v) Ornepanuu HaJ CIIy9aitHBIMU pacrpeeneHus.

Haxoaurtp 3HaueHUs1 CyMMBI U
MPOU3BEJCHUS CIIyYalHbIX BEJIMYHH.
CTpouthb OvHapHbBIE pacipeleICHUs
10 OIIMCAHMIO COOBITUH B CITy4yallHbIX
ONBITAX.

CTpouTh 1 pacrio3HaBaTh
reoMeTpUYeCcKoe U OMHOMHATIEHOE
pacupeneneHus.

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

H3y4yarp cBOICTBA MATEMATUYECKOTO
0KUJAHUS.

Pemars 3a1a4n ¢ TOMOIIBIO
M3YYEHHBIX CBOWCTB.

[To u3yueHHbIM (hOpMyIIaM HAXOAUTH
MaTeMaTUYECKUE 0KUTAHUS
CIIyYalHBIX BEIUYUH, UMEIOIINX
reoMeTpUYecKoe U OUHOMUATIBHOE
pacpeneneHus

OcBauBaTh NMOHATUSA: TUCTIEPCUS,
CTaHJIAPTHOE OTKJIOHEHUE CIy4YalHON
BEJINYUHBI.

HaxoauTp nucnepcuto no
pacupeneneHuro.

H3y4yarp cBOMCTBA IHCIIEPCUU.

[To m3y4uenHsIM popMysiaMm HAXOAUTH
JUCTIEPCHUI0 OMHOMHAIILHOTO
pacupeneneHus, B TOM YHCIIE B XOJ1€
MPAKTUIECKON pabOThI
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11 knacc (He menee 35 4)

Ha3zBanmue pa3iena
(TeMbI)
(KOJIM4€eCTBO YaCOB)

OcHoBHOe coepkaHue

OcCHOBHBIE BH/IbI
AeATeJILHOCTH 00y4aI0IIHXCSI

3aK0H 00JBIINX YHCEJ
(5 4)

Hepasencro YeoOnimena. Teopema
Yeorpmena. Teopema beprymn.
3akoH OosbIKX Ynces. BeiOopouHbIii
METOJ UCCIIEIOBAaHU.

[IpakTuueckas padbora c
HCIOJIb30BAHUEM 3JIEKTPOHHBIX
TaOJIHIL

Pa30upatp 10kazarenbcTBa
TEOPEM.

OcBanBaThb BEIOOPOUYHBIN METO
UCCIIIOBAaHUM, B TOM UHUCIIE B X0J1€
MIPaKTU4YECKON pabOThI

DJ1eMeHTBI I'enepanbHast COBOKYITHOCTD U OcBauBaTh NOHATHS: I'eHEPATIbHAS
MaTeMaTH4ecKOoi cilydaiiHas BBIOOpKA. 3HAKOMCTBO € COBOKYITHOCTb, BBIOOpKa,
CTATHCTHKH BbIOOPOYHBIMHU XaPAKTEPUCTUKAMHU. BbIOOPOYHOE Cpe/iHee U
(6v) OreHka cpeiHero U JUCIepCuu BBIOOPOYHASI TUCTICPCHS.
reHepaJbHON COBOKYITHOCTH C BbruucasiTe BEIOOpOUHBIE
MTOMOIIIBIO0 BEIOOPOYHBIX XapaKTEPUCTUKH U HA UX OCHOBE
xapaktepucTuk. OLieHUBaHNe OLICHUBATh XapaKTEPUCTUKHU
BEPOSITHOCTEH COOBITHH 1O BHIOOPKE. | T€HEPAIIbHOM COBOKYITHOCTH.
Cratuctuueckas runoresa. I[Iposepka | OcBanBaTh NOHATHS:
MIPOCTEUIINX TUIOTE3 C IIOMOIIBIO CTaTUCTUYECKAsl TUIIOTE3A.
CBOJMCTB U3Y4YEHHBIX pacupeneieHui. | OueHuBaTh BEPOATHOCTH
[IpakTuueckas pabora c COOBITUI U TIPOBEPSITH
HCII0JIB30BAHNUEM DJIEKTPOHHBIX IIPOCTEHILNE TUIIOTE3bI HA OCHOBE
TabJInLL BBIOOPOYHBIX JIAHHBIX, B TOM YHUCJIE
B X0/1€ IPAKTUYECKOI paboThl
HenpepriBHbIE [Ipumepsl HENIPEPHIBHBIX CIyYallHBIX | 3HAKOMMTbCS MOHATHSMM:
cly4YyaiiHble BeJIMYNHBI | Bean4rH. OyHKINS IUIOTHOCTH HENpPEepbIBHAA CIydaiHast
(pacnpeneJieHus), BEpOSATHOCTH. PaBHOMEpHOE BEJINYMHA, HENIPEPBIBHOE
MoKa3arejibHOe u | pacnpenenenue. [Ipumeps! 3anay, pacrpenenenue, QyHKIUs
HOpMAaJIbHOE MPUBOSANINX K MIOKA3aTEIbHOMY U K IIJIOTHOCTU BEPOSITHOCTH.
pacnpeneneHus HOPMaJIbHOMY PacIpeIEICHUSIM. HaxoanTb BEpOSTHOCTH COOBITHIA
44 @yHKIUA INIOTHOCTH BEPOSATHOCTH 0 JaHHOW (PYHKIIMU TUIOTHOCTH.
[I0KA3aTEJIbHOTO PACIpEACIICHHUS. 3HAKOMHTBCS C NOHATHSAMH:
@yHKIUA ITIOTHOCTU BEPOSTHOCTH IIOKAa3aTeJIbHOE PACIIPEACICHUE,
HOPMAaJIBHOT'O paclpeneiIeHUs HOPMAaJIBHOE PACIIpEEIICHHE.
Bo1aeasiTe 110 ONMCaHUIo
CIIy4alHbIE BEJINYMHBI,
pacrpeneeHHbIE 110
II0Ka3aTeIbHOMY 3aKOHY, I10
HOPMaJIBHOMY 3aKOHY.
Pa30upartb npumMepsl 3a1ad,
MIPUBOANINX K MIOKA3aTEIbHOMY
pacIpenesIeHAI0 U K HOPMAJIBHOMY
pacIpeeIIeHUI0
Pacnpeneienue ITocnenoBaTeIbHOCTh OMHOYHBIX BeigensaTe 110 onucaHuio
Ilyaccona He3aBHCUMBIX coObITH. [Tprimep CIIy4allHOT'O OIbITA BEJINYUHBI,
2yv) 3a/1a4u, IPUBOMSILEH K pacIpeneeHHbIe 110 3aKOHY

pacnpenenenuto [lyaccona.

Ilyaccona.
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[IpakTrueckas padoTa ¢
HCIOJIb30BaHUEM DIIEKTPOHHBIX
TaOJINLI

Pematp 3a1aun, B TOM 4HCiIe B
XO0JIe MPAKTUYECKON pabOTHI C
PUMEHEHHEM CTaHJapTHBIX
(GYHKIMN 3JIEKTPOHHBIX TaOJIHIL

Cea3b mexny | KoBapuanus aByx ciydaliHbBIX OcBauBaTh MOHATHUA: KOBapUaLIUS,
CJIy4aiiHBIMH BenmnunH. Koo duuueHt koppensuuu. | Ko3hHUIUEHT KOPPEsSIHH,
BeJIMYUHAMH CoBMmecTHBIE HAOIIOIEHUS IBYX JIUHENHas 3aBUCUMOCTb.
(6 9) BennuyrH. BeiOopounslii ko3 dunment | OueHMBaTh XapakTep CBI3U
Koppensauuu. Paznuuue mexny MEXIy CllydailHbIMHM BEJITMUYMHAMH,
JUHEHHOH CBSI3bI0 U IPUYUHHO- UCXO/s U3 IPUPOABI TAaHHBIX U
CJIEZICTBEHHOH CBs3b10. JInHeHas BBIYMCIICHHBIX XaPaKTEPUCTHUK.
perpeccusi. [IpakTuueckas pabota ¢ Hcnoab3oBaTh quarpaMmsl
HCIIOJIb30BAHUEM 3JIEKTPOHHBIX paccenBaHus U1 H300pakeHUs
TaOIHII COBMECTHOT'O pacCEUBaHUS
JTAHHBIX.
Haxoantb k03¢ urinenTsr ocu
JarpaMMbl, B TOM YHCJIE B X0J1€
IPAKTUYECKON paboThI €
IPUMEHEHHEM CTaHAAPTHBIX
byHKIMI
O0o6menne u | [IpencraBnenue nanHbix ¢ noMouiplo | IloBTOpPSITH H3yueHHOE U
cucTeMaTu3anus TaOJIHII U IUarpamm, ONrcaTeIbHast BBICTPAaNBaTh CUCTEMY 3HAHHIA
3HaAHMH CTaTUCTHKA, OTIBITHI C
(11 9) PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU

COOBITHSIMH, BBIYMCIICHHUE
BEPOSITHOCTEH COOBITHII C
pUMeHeHHeM hopMyIl U
rpadUyeCcKuX METO/I0B
(xoopauHATHAs MpsiMast, 1EPEBO,
nuarpaMma Ditiepa), ciiydailHbie
BEJIMYMHBI U paclpeesieHus,
MaTeMaTHYeCKOe OXKUAAHNE
CIIy4allHOU BEIMYHHBI
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