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OI'JTABJIEHHUE

[TosicHuTenbHas 3anucka
[1nanupyemsble pe3ybTaThl H3y4eHHs] YYEOHOTr0 MpeaMeTa Ha YPOBHE CPETHETO
oO1ero oOpazoBaHus
Conepxanue yaeOHOro mpeameTa
TemaTndeckoe IIaHUPOBAHHUE
OreHka mIaHuPyEeMbIX pe3yibTaToB oOydeHus. CucteMa OreHUBAHUS
VY4ebHo-MeTonnueckoe U nH(pOpMaIMOHHOE o0ecrieueHrne yueOHOro npeiMera
MarepuanbHO-TEXHUYECKOE 00ecrieueHne yueOHOTo IpeaMeTa
ObecnieueHrie 00pa30BATENBHOrO TMpoIEcca I JUI C OrpaHUYECHHBIMU
BO3MOYKHOCTSIMU 3/T0POBbSI

Ipuioxenus

[Tpunoxxenue 1. AHHOTaIUs y4eOHOTO TpeaMETa



HOACHUTEJIBHASA 3AIINCKA

OBIIAA XAPAKTEPUCTUKA YUEBHOI'O ITPEJIMETA «MATEMATHUKA»

PabGouas nmporpamma no yueGHomy mnpeamery «MaremaTuka» 0a30BOTO YpOBHS
s obOyvaromuxcs 10—I11  kmaccoB paspaboraHa Ha ocHoBe DenepanbHOro
roCyIapCTBEHHOr0 00pa3oBaTENIbHOIO CTaHAapTa CcpelHero oodiero oOpa3oBaHMs, C
y4€TOM COBPEMEHHBIX MHUPOBBIX TPEOOBaHUM, MPEABSIBISEMBIX K MATEeMaTHYECKOMY
0o0pa30BaHUIO, W TPATUIIMNA POCCHICKOTO 0OpazoBaHms. Peanmszaius mporpaMMbl
obecrieunBaeT OBJIaJACHUE KIIOUEBBIMU KOMIIETEHIIMSAMU, COCTABISIOIIMMU OCHOBY JIJIS
CaMOpa3BUTUSI W HEMPEPBIBHOTO 0Opa30BaHUs, LEIOCTHOCTh OOIIEKYJIbTYPHOTO,
JUYHOCTHOTO U MO3HABATEIBLHOTO PA3BUTHSI JIMUHOCTU O0YYAIOITUXCS

B paboueit mporpamMme ydTeHBI HJeU U TOJokeHUs «KoHUENIuu pa3BUTHS
MaTeMaTtuyeckoro ooOpaszoBanusi B Poccuiickoit ®enepanun». B cooTBeTcTBUH C
Ha3BaHUEM KOHIICMIIMK, MaTeMaThdeckoe oOpa3oBaHME [IOJDKHO, B YaCTHOCTH,
MPENOCTaBIATh KKIOMY O0OydYaromemMycsi BO3MOXKHOCTb JOCTHDKCHHSI  YPOBHS
MaTeMaTHYeCKUX 3HAHUM, HEOOXOAUMOro [Uis JajdbHEHIIed YCIENIHOW >KU3HU B
oOmectBe. IMEHHO Ha pelieHre 3Toi 3a1auu HaueneHa Pabodast mporpamma 6a30BOro
YPOBHS

B snoxy mudpoBoit TpaHchopmaliiuu Bcex cdep 4elIoBEUECKON NeATeIbHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YeJIOBeKOM 0e3 0a30Boi
MaTeMaTU4YECKOW MOATOTOBKH. YK€ B IIKOJIE MATEMATUKA CITYKUT OTIOPHBIM MPEIMETOM
JUIT WU3YYEHUS] CMEXKHBIX JUCHUIUIMH, a B JKU3HM TIOCJIE€ IIKOJbl pPeatbHOM
HEOOXOIMMOCTHIO CTAHOBUTCSI HETIPEPHIBHOE 00pa30BaHue, YTO TPEOYET MOIHOIIEHHON
0a30Boil 00IMIC00pa30BaTEIHLHON MOATOTOBKH, B TOM YHCJIE M MaTEMaTHYECKOH. ITO
00yCIIOBJIEHO TEM, YTO B HAIllM JHHU PACTET YUCIO CHEHUATBHOCTEH, CBSI3aHHBIX C
HETOCPECTBEHHBIM IPUMEHEHUEM MaTeMAaTHKU: U B c(hepe SDKOHOMUKHU, U B OU3HECE, U
B TEXHOJIOTMYECKHUX 00JIacTAX, U 1a’Ke B TyMaHUTapHbIX chepax. Takum oOpa3zom, Kpyr
oOyyJaromuxcsi, JUisi KOTOPbIX MaTeMaTHKa CTAHOBHUTCS 3HAUYUMbBIM IIPEIMETOM,
CYILIECTBEHHO PacIIUpPsIETCs

[IpakTuueckasi MOJIE3HOCTh, MaTeMaTHKU OOYCJIOBJICHA TEM, YTO €€ MpPEeaMETOM
SIBISIIOTCS (DyHIaMEHTAJIbHBIE CTPYKTYPBI HAIIIETO MUpPA: MPOCTPAHCTBEHHBIC ()OPMBI H
KOJIMYECTBEHHBIC OTHOILICHHUS OT MPOCTEHUIINX, YCBAaUBA€MbIX B HEMOCPEICTBEHHOM
OMBITE, JO JIOCTAaTOYHO CJOXKHBIX, HEOOXOJUMBIX [JIi Pa3BUTUS HAYYHBIX W
TEXHOJIOTUYECKUX UJeH. be3 KOHKPETHBIX MAaTeMaTUYECKUX 3HAHUW 3aTpyAHEHO
MOHUMAHUE TPUHIMIOB YCTPONCTBA W UCIIOJb30BAHUS COBPEMEHHOW TEXHUKH,
BOCIIpUATHE HM HMHTEPHpPETAus Pa3HOOOpa3HOM COIMAIbHOM, 3KOHOMHUYECKOM,
noiuthdeckor  uHbopmarmu, Manodh(EKTUBHA TOBCETHEBHAS  IMpaKTHUECKas
NeATeNbHOCTh. KaXk/10My UeoBEeKY B CBOEH KM3HU MPUXOUTCS BBITTOIHATh I0CTATOYHO
CJIOKHBIE PACUYETh U COCTABIIATH HECIIOKHBIC aJITOPUTMBI, HAXOJIUTh HY>KHbIE (DOPMYJIbI



U IPUMEHATH UX, BJIAJETh NPAKTUYECKUMU NPUEMAMHU F€OMETPUUECKUX M3MEPEHUM U
NOCTPOEHUHN, YUTaTh MH(POPMALMIO, MPEACTABICHHYIO B BUAY TaOJMI, AUArpaMM H
rpauKOB, )KUTh B YCIIOBUSAX HEONPEACIEHHOCTH U TIOHUMATh BEPOSTHOCTHBIN XapakTep
CIly4aliHbIX COOBITUI

OaHOBpPEMEHHO C pacuIupeHueM cep MPUMEHEHUS MaTEMaTHKU B COBPEMEHHOM
obmectBe BcE Oojee BaXKHBIM CTAaHOBHTCS MAaTEMaTHYECKU CTHJIb MBIIICHUS,
NPOSIBISIIONINIICS B OMpenelIEHHBIX YMCTBEHHBIX HaBBIKax. B mporecce u3ydeHHs
MaTeMaTUKU B apceHall MPUEMOB M METOJOB MBIIUICHUS YEJIOBEKA €CTECTBEHHBIM
00pa3oM BKJIHOYAIOTCS MHIAYKUUS U AeTyKUuUs, 0000LIEHEe U KOHKPETU3allus, aHAJIU3 U
CUHTE3, KJIacCu(PUKalUsg U CUCTEMaTu3alus, abcrparupoBanre u aHainorusi. OOBEKTHI
MaTeMaTHYeCKUX YMO3aKIIOUYeHUN, TMpaBuia HUX KOHCTPYHUPOBAHUS PACKPBIBAIOT
MEXaHU3M  JIOTHYECKHX  TOCTPOEHUH,  CHOCOOCTBYIOT  BBIpAa0OTKE  yMEHHS
dbopMynupoBaTh, 0OOCHOBBIBATH U JOKA3bIBaTh CYXKICHHS, TEM CaMbIM Pa3BUBAIOT
JOruYecKoe MbIUieHne Bemymas ponb mpuHAAIEKUT MaTeMaTuke B GOPMUPOBAHUU
AJITOPUTMUYECKONM KOMIIOHEHTBI MBIIIJIEHUS M BOCIIUTAHUM YMEHUH JEWCTBOBAThH IO
3aJlaHHBIM QJIFOPUTMaM, COBEPILIEHCTBOBATh M3BECTHbIE U KOHCTPYHPOBaTh HOBBIE. B
IpoLEeCcCe PEIICHNUs 3a]Ja4 — OCHOBHOM yueOHO! AesITeIbHOCTH Ha YPOKaX MaTeMaTUKH
— Pa3BUBAIOTCS TBOPUECKAS U MIPUKIIAIHAS CTOPOHBI MBIIIJICHUSI.

OOyyenne mareMaTuke Ma€T BO3MOXKHOCTH Pa3BUBATh y YYAIIUXCS TOYHYIO,
palnMoHANbHYI0 U WH()OPMATUBHYIO pedb, YMEHHE OTOMpaATh Hamboyee MOAXOJSIINE
S3BIKOBBIC, CUMBOJIMYECKUE, TpadUyecKue CpeACTBa A BBIPAKCHHUS CYXKICHHA U
HATJISIHOTO UX MPEACTABICHUS

HeoOxoauMpIlM KOMIIOHEHTOM OOIIEH KyJbTypbl B COBPEMEHHOM TOJIKOBaHHUU
sBNseTCs  oOllee 3HAKOMCTBO C  METOJAaMU  [O3HAHUS  JEMCTBUTEIBHOCTH,
OpEJCTaBICHUEe O TNpPEeaMETe M METOAE€ MAaTeMaTUKH, €ro OTIMYMS OT METOJOB
€CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 0COOEHHOCTSAX MPUMEHEHHUS MATEMAaTUKH IS
pelieHusT Hay4HbIX © TPUKIATHBIX 3a7ad  Takum 00pazoMm, MaTeMaTHYeCKOe
o0pa3zoBaHHe BHOCUT CBOM BKJIaJl B (hOpMUpPOBaHKE OOIIEH KyJIbTyphl YeJIOBEKA

N3ydyenne mareMaTuku CIOCOOCTBYET 3CTETUYECKOMY BOCIUTAHHIO YEIIOBEKA,
NOHMMAHHUIO KpPAacoOThl U H3SIIECTBA MATEMaTHMUECKUX PACCYKIECHUH, BOCIPUSTHIO
reoMeTpUYECKUX GOopM, YCBOCHHIO HJIEU CUMMETPUHN

HEJIM UBYUYEHUA YYEBHOI'O ITPEAMETA «MATEMATUKA»

[IpuopurernpiMu nensiMu oOyuenust Marematuke B 10—11 kiaccax Ha 6a30BoM
YPOBHE SIBIISIFOTCSI:

(opMupOBaHHE UEHTPAJIbHBIX MAaTEMAaTUYECKUX IOHATHH (YUCIIO, BEJINYMHA,
reomeTpuyeckas Qurypa, mnepeMeHHasi, BEpPOATHOCTb, (PYHKIIMs), OOECHEeUMBAIOIINX
IPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTh MAaTEMAaTUYECKOTO 00pa30BaHUs 00yUarOIIUXCS;

NOJBEJCHUE Yy4YalluXcsd Ha JOCTYIHOM JJisi HHUX YPOBHE K OCO3HaHHUIO
B3aMMOCBS3H MAaTEMATHKU U OKPY>KAIOIIEro MUpa, TOHUMaHHEe MaTeMaTHKU KaK YacTH
o011e# KyJIbTyphl YEIOBEUYECTBA;



pa3BUTHE UWHTEIUICKTYaJbHBIX M TBOPYECKUX CHOCOOHOCTEH  ywammxcs,
MO3HABATEJIbHON aKTUBHOCTH, UCCIEA0BATEIBCKUX YMEHHUM, KPUTUYHOCTH MBIIJICHUS,
MHTEpECA K U3YUEHUI0 MaTEMAaTHKH;

dbopmupoBanre GYHKIIMOHATHLHON MAaTEMaTHIECKON TPaMOTHOCTH: YMEHUS
pacno3HaBaTh MATEMATHYECKHUE ACTIEKThI B PEaJIbHBIX KU3HEHHBIX CUTYalUsIX U IPH
U3YYEHUU JAPYTUX YUYEOHBIX MIPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEN U
3aKOHOMEPHOCTEH, POpMYyIHPOBATh UX HA SI3bIKE MATEMATUKH U CO3/1aBaTh
MaTeMaTU4YECKHE MOJIEININ, TIPUMEHITh OCBOEHHBI MaTeMaTUYECKHUI anmnapar AJIs
pelIeHUs MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4, UHTEPIIPETUPOBATH U OLICHUBATh
MOJIyYEHHbIE pe3yabTaThl OCHOBHBIE TMHUM COJIEpkKaHUS Kypca MmaTeMaTuku B 10—11
Kkiaccax: «Uucna u BerYucieHus», «Anredpa» («Anredpandeckue BRIPpOKCHUS,
«YpaBHEHHMsI U HEpABEHCTBa»), «Hauana maTemaTuyeckoro anaiausay», «['eomerpus»
(«'eomerpuueckue purypsl u uX CBOMCTBa», «F3MepeHne reoMeTpuIecKux
BEIUYUHY»), «BEpOATHOCTh U CTaTUCTUKa». J|aHHbIE JIMHUK PAa3BUBAIOTCS MapalijiesIbHO,
Ka)KJ1asi B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM, OJTHAKO HE HE3aBUCUMO OJIHA OT
JPYTOii, a B TECHOM KOHTaKTe U B3aumoieiicTBuu Kpome 3Toro, ux o0beIuHseT
JIOTUYECKask COCTABIISIIONIAS, TPAAULIMOHHO MIPUCYIIas MAaTEMAaTUKE U MPOHU3BIBAIOIIAS
BCE MaTeMaTUYECKUE KypChl U coepkarenabHble TMHUUA. CHOopMyITUpOBaHHOE B
®denepaabHOM rocy1apCTBEHHOM 00pa30BaTEIbHOM CTaHAAPTE CPEIHETO OOIIEro
o0pa3oBaHUs TpeOOBaHUE «BJIAJICHUE METOAAMHU JI0KA3aTENIbCTB, AITOPUTMAMU
penieHus 3a1a4; yMeHue popMyIupoBaTh ONPEIEICHUS, aKCUOMBI U TEOPEMBI,
OPUMEHSTH UX, IPOBOJIUTDH JOKA3AaTEJIbHbBIE PACCYKACHUS B XOJI€ PEIICHUS 3a/1a4»
OTHOCHUTCS KO BCEM KypcaM, a (hOpPMHUPOBAHUE JIOTUYECKUX YMEHHM pacrpeaensaeTcs 1mno
BCEM rojilaM 00y4YeHHS Ha YPOBHE CpEJHETo 001ero oopa3oBaHus.

MECTO YYEBHOI'O ITIPEIMETA «MATEMATHUKA»
B YYEBHOM IIJIAHE

B coorBerctBun ¢ ®DenepanbHbIM TOCYAAPCTBEHHBIM 00pa3oBaTEIbHBIM
CTaHJAPTOM CpEeIHEro oO0IIero 0o0pa3oBaHMs MaTeMaTHKa SIBISETCS 00sA3aTeIbHBIM
IpeIMETOM Ha JIaHHOM YypoBHE o0OpaszoBanus. Hacrosimieit npumepHoit paboueit
IporpaMMoi mpeaycMaTpuBaeTcs HM3ydeHHe ydeOHOro mnpeamera «Maremarukay B
paMKax TpE€Xx Y4YeOHBIX KypCOB: «Auredpa MW Havaja MaTEMaTHYECKOTO aHaJIU3ay,
«I'eomerpus», «BeposTHOCT M cTaTuCTHKA». DOPMUPOBAHUE JIOTMYECKUX YMEHUU
OCYLIECTBIISETCS HA MPOTSHKEHUH BCEX JIET 0Oy4YEeHHs B CTapIlel MIKOJE, a 3JIEMEHTHI
JIOTUKH BKJIIOYAIOTCS B COJEPKAHUE BCEX HAa3BAaHHBIX BBIIIE KypCOB

B yuebHOM muiaHe Ha u3ydeHue marematukud B 10—I11 kmaccax oTBoauTtcs 5
y4eOHBIX YacOB B HEJNENI0 B TEUCHHUE KaXKJOro rojga oOydeHus, Bcero 350 ydeOHBIX
4acoB.

TemaTnyeckoe  IUIaHMpOBaHWE  Y4YEOHBIX  KYpCOB U PEKOMEHIyeMOoe
pacnpeziesieHne yueOHOro BpeMEHHU JUIsl U3yUeHUsl OTAEIbHBIX TeM, MPEIOKEHHbIE B
HACTOSIIEH MporpaMMme, HaJlo paccMaTpuBaTh Kak MPUMEPHbIE OPUEHTHUPHI B MOMOIIb



COCTAaBHUTEINII0 aBTOPCKOM paboueld MmporpaMMbl M TPEXKIE BCETO YUYUTEIIO ABTOD
paboueil mporpaMMbl BIIpaBE YBEJIUYUTh WJIM YMEHBIIUTH MNPEJIOKEHHOE YHUCIIO
y4eOHbIX YacOB Ha TeMy, UYTOOBl YIIIyOHTHhCS B TEMaTHKy, 3aUHTEPECOBABIIYIO
o0ydJaronmxcsi, Wik HAmpaBUTh YCUJIMS Ha TpeojofieHne 3aTpyaHeHuid. [lomyctumo
TaKXKe JIOKAJIbHOE Tepepacipe/ie]iCHUE U TIEPECTaHOBKA AIIEMEHTOB COJICPKAHUS Kypca
BHYTpPH JIaHHOTO KJ1acca

KonudyecTBo mpoBepodYHBIX paldOT (TEMAaTHYECKUH W HTOTOBBI KOHTPOJIb
KauecTBa yCBOCHUS yUeOHOT0 MaTeprasa) U UX TUIl (CaMOCTOATENbHBIE U KOHTPOJIbHbIE
paboThI, TECTHI) OCTAIOTCS HA YCMOTPEHHUE YUUTEIS

Takxke yuuTenb BIpaBe YBEIWYUTh WIM YMEHBIIUTH YUCIO YYEOHBIX YaCOB,
otBeA¢HHBIX B IlpuMepHoil paboueili mporpamMmme Ha 0000IIeHUE, TOBTOPEHUE,
CUCTEMaTHU3aIINIO 3HAaHUH 00y4aromuxcs. EqMHCTBEHHBIM, HO TPUHITUITHATBEHO BaKHBIM
KpUTEPHUEM, SBIISICTCS TOCTIKCHHUE PE3yJIbTaTOB OOYYCHMS, YKa3aHHBIX B HACTOSIICH
nporpamme
[NIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA YYEBHOI'O
[MPEAMETA «<MATEMATUKA»

OcBoenne yueOHOro mpeamera «MaTemMaTuka» JODKHO 00eCIeYuBaTh
JIOCTIDKCHHE Ha YpPOBHE CPEIHEro 00IIero oOpa3oBaHUS CIEAYIONIUX JTUYHOCTHBIX,
METaIpeAMETHBIX ¥ MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE  PE3yNbTaThl OCBOCHHS TPOTPaMMbl  y4eOHOTO  MpeaMeTa
«Marematnkay XapaKTepU3yIOTCS:

['paxxnanckoe BociuTaHue:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMU 00YYAIOMIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCHUUCKOTO OOIIECTBA, MPEACTABICHHEM O MAaTEMAaTHYECKUX
OCHOBax (DYHKITMOHUPOBAHUS PA3TMYHBIX CTPYKTYP, SIBICHUH, TPOIIETYP TPAKTAHCKOTO
oO1iecTBa (BBIOOPHI, OMPOCH U Mp.), YMEHUEM B3aUMOJCHCTBOBATh C COIMAIbHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX (YHKIUSIMH ¥ Ha3HAUYCHUEM

[TatprnoTnyeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKON TPa)KTAHCKON HMICHTUYHOCTH, YBAXKEHUS K
MPOILJIOMY M HACTOSIIIEMY POCCHMCKON MaTEeMaTHUKH, [IEHHOCTHBIM OTHOIICHHEM K
JOCTH)KEHUSAM POCCUUCKUX MATEMATUKOB UM POCCUMCKOW MATEMAaTUYECKOM LIKOJIBI, K
WCIIOJIB30BAHUIO 3TUX JOCTIKCHUN B APYTUX HAYKaX, TEXHOJOTHSIX, C(hepax SKOHOMUKA

JlyXOBHO-HPAaBCTBEHHOTO BOCTIMTAHMS:

OCO3HAHHUEM JTYXOBHBIX IIECHHOCTEH POCCUHCKOTO HAapo1a; Chop- MUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMS, 3THYECKOTO TIOBEICHHS, CBS3aHHOTO C TIPAKTHYCCKUM
MPUMEHEHUEM JTOCTHXKEHUN HAyKW U JIESITEIbHOCTHIO YUYEHOTO; OCO3HAHUEM JIMYHOTO
BKJIaJIa B TOCTPOEHUE YCTOMYUBOTO Oy IyIIETO

DCTETUYECKOE BOCTIUTAHUE:



ACTETUYECKUM OTHOLIEHHEM K MHUpPY, BKIKOYAs D3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aja4, pEUICHUHN, PacCy>KIECHUN; BOCIPUUMUYUBOCTHIO K
MaTeMaTUYECKUM aclleKTaM pPa3jInYHbIX BUJOB UCKYCCTBA

®uU3NYECKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHUSI IPUMEHSITh MaTEMATHICCKIE 3HAHUS B MHTEPECaX
3I0pOBOTO M Oe3omacHOTro oOpasza >KU3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO  (3I0pOBOE MUTAHHUE, COAJTAHCUPOBAHHBIM PEXUM 3aHATHM W OTIbIXa,
perynsipHasi (u3uyeckas AaKTUBHOCTh); (DU3UUYECKOTO COBEPIICHCTBOBAHUS, MPH
3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIbHOCTHIO.

TpynoBoe BOCIUTaHHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IIEHHOCTH TPYIOJIOOWS; HMHTEPECOM K
pasznu4HbIM chepam mpodhecCUOHATHHON JAESTENHHOCTH, CBI3aHHBIM C MATEMAaTUKON H
e NPUIIOKEHUSIMU, YMEHHEM COBEpLIaTh OCO3HAHHBIA BBHIOOp Oyaylen npodeccuu u
peaanu30BbIBaTh COOCTBEHHBIC KM3HEHHBIC IJIaHBI; TOTOBHOCTBHIO M CIIOCOOHOCTHIO K
MaTEeMaTUYECKOMY OOpa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSKEHUU BCEH KU3HU;
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PELIEHUH MTPAKTUYECKUX 3a]1a4 MaTEMAaTUUECKOMN
HaIpPaBJICHHOCTH

DKOJIOTUYECKOE BOCTIUTAHUE:

c(hOPMHUPOBAHHOCTHIO  IKOJIOTHYECKOW  KYJIbTYpPhl, TIOHUMAHWEM BIUSHUS
COIMATbHO-2KOHOMUYECKUX IMPOIECCOB HA COCTOSIHUE NPUPOJHON M COLUAIBHOU
Cpe/ibl, OCO3HAaHUEM TJI00AJILHOTO XapaKTepa IKOJIOTUUECKUX MPoOJieM; OpUeHTaIllUeH
Ha MIPUMEHEHUE MAaTeMAaTUYECKUX 3HAHUH IS pEIIeHM 3a/1a4u B 00JIaCTH OKPYIKaOIIeH
cpenabl, IJIAHUPOBAaHMS MOCTYNKOB M OLEHKA KX BO3MOXHBIX IOCIEACTBHM Jid
OKPY KarOIIEH CPEbI

[HenHoCcTH HAy4YHOTO MO3HAHUSL:

c(hOPMHUPOBAHHOCTHIO MHUPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIECTBEHHON MPAKTUKU, TIOHUMAaHUEM MaTEeMaTU4eCKOM
HayKH Kak cepbl 4eJIOBEUECKON ACATEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYUMOCTHU TSI
Pa3BUTHS IIMBWIM3ALUM, OBJAJCHUEM S3BIKOM MATEMaTUKHM W MaTeMaTHUYeCKOU
KYJIbTYPOU KaK CpeICTBOM ITO3HAHUS MUPA; TOTOBHOCTBIO OCYILECTBIISITH TPOEKTHYIO U
HCCIIEIOBATENbCKYIO JEATENbHOCTh MHANBUYAIbHO U B TPYIIIIE

METAIIPEAMETHBLIE PE3VJIBTATDI

MeranpeaMeTHbIe PE3yJIbTaThl OCBOCHUS MPOTpaMMbl Y4EOHOro MpeaMeTa
«MareMaTuka» XapaKTepHU3yIOTCsl OBJIAICHUEM YHUBEPCAJIbHBIMU HO3ZHABAMETbHBIMU
0eucmeusamMu, YHUGEPCATbHLIMU KOMMYHUKAMUGHBIMU OeliCMBUAMU, YHUBEPCATbHBIMU
PecyiamueHblMu 0eucCmeusMu.

1) YHuBepcaibHbIe MO3HABATEIbHbBIE JICHCTBUSI, 00eCeunBaoT GOpMUPOBAHUE
0a30BbIX KOTHUTHUBHBIX IIPOIIECCOB OOydYarommxcsi (OCBOCHHE METOJIOB IO3HAHUS



OKPYXAIOIIEr0 MHUpPA; NPUMEHEHUE JIOTUYECKUX, HCCIEA0BATENLCKUX OIepalu,
yMeHHM paboTaTh ¢ HUHpOpMaIei)
ba3oBrie ornueckue NenNCTBUS:

BBUSIBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKKM MATEMaTUUYECKUX
00BEKTOB, MOHATHI, OTHOIICHUN MEXAY MOHATUAMH; (HOPMYIUPOBATH ONPEACICHUS
NOHATUH; YCTAaHABIMBATh CYIIECTBEHHbIM MpPU3HAK KiIacCU(pUKAIIMU, OCHOBAHUS IS
000011IeHHS U CPAaBHEHHUSI, KPUTEPUHU TPOBOJUMOI0 aHAIHN3;

BOCIIPUHHUMATH, dbopMynrpoBaTh u npeoOpa3oBbIBATh CY>KJICHUSL:
YTBEPAUTENbHBIE U OTPUIIATENIbHbIC, EAMHUYHbIC, YACTHBIE U OOIIHE; YCIOBHBIE,

BBISIBJISIT MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aHMOCBSI3U M MPOTUBOPEUUS B
dakTax, MaHHBIX, HAOMIONCHUSIX W YTBEPXKICHUSX; NpenIaratb KpPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUM;

JeNaTh BBIBOABI C HCIOJb30BAHUEM 33aKOHOB JIOTMKH, JAEAYKTUBHBIX H
VHJYKTUBHBIX YMO3aKIOUYECHUN, YMO3AKJIFOUCHUH 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITEJIbHO JIOKA3aTelIbCTBA MAaTEMAaTHUYECKUX YTBEPKICHUN
(mpsiMble ¥ OT TPOTHMBHOIO), BHICTpAUBAaTh APTYMEHTAIIMIO, MPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHHUS U BBIBOJIBL;

BBIOMPATH CIIOCO0 penieHus yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BApUAHTOB
pelieHus], BBIOMpaTh HauOOoJIee NOAXOIAIIUN C YUETOM CaMOCTOSATEIBHO BBIIEIEHHBIX
KPUTEPUEB).

ba3zoevie uccneoosamensvckue oeiicmeusn:

UCIIOJIb30BaTh BOIPOCHl KAaK HCCIIEN0BATEIbCKUI HHCTPYMEHT IO3HAHUS;
dbopMyIMpoBaTh BOMPOCH, (UKCUPYIOIIUE MPOTUBOPEYHUE, MPOOIEMy, YCTaHABIUBATh
UCKOMOE U JlaHHO€, (OpPMHUPOBATH TUIIOTE3y, APryMEHTUPOBATh CBOIO IO3MIIMIO,
MHEHUE;

IPOBOJUTH CAMOCTOSITENIBHO CIIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIEAOBAHUE TI0
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4YEeCKOro OOBEKTa, SBJIECHMs, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MKy 00bEKTaMU, SIBICHUSAMU, IPOLIECCAMU;

CaMOCTOSITeNIbHO (OPMYJIMPOBAaTh OOOOIEHHS Y BBIBOJBI MO pe3yjbTaTaMm
POBENEHHOTO HAOJIIOCHUSI, UCCIIE0BAHMS, OIICHUBATH JIOCTOBEPHOCTh MOJYYEHHBIX
pe3yJIbTaTOB, BRIBOJOB M OOOOIICHUI;

IPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLECCA, A TAKKE BBIJIBUTaTh
IPEATNOIO0KEHNS O €r0 PAa3BUTHUH B HOBBIX YCIOBHSIX

Paboma c unghopmauei:

BBISIBIAATh Je(UUUATHI MH(GOPMAIMK, aHHBIX, HEOOXOAMMBIX ISl OTBETAa Ha
BOIIPOC U ISl pEUICHUS 3a]1auu;

BbIOMpaTh MHGOPMALMIO U3 HMCTOYHMKOB PA3IMYHBIX TUIIOB, AHAIMU3UPOBATH,
CUCTEMaTU3UPOBATh M WHTEPHPETUPOBATH MHPOPMALIUIO PA3TUYHBIX BHIOB U (Hopm
IIPE/ICTABIICHHUS;



CTPYKTYpUpPOBaTh HH(OpMaIMIO, TPEACTaBIATh €€ B pa3IMuHbIX (opmax,
WUTIOCTPUPOBATh TpadUuecKy;

OIICHUBAThH HAIEKHOCTh HH(POPMAIIUU TIO CAMOCTOSITEIBHO CHOPMYITUPOBAHHBIM
KpUTEPUSIM

2)  VYHuBepcalibHble =~ KOMMYHUKATHBHbI€  JICHCTBUSA,  OOECIEYUBAIOT
c(hOpMHUPOBAHHOCTH COLIMAJIBHBIX HABBIKOB 00YUYaOIINXCS.

OOwenue:

BOCIIPHHUMATh U (OPMYyIHUpPOBATH CYXJICHHUS B COOTBETCTBHUHU C YCJIOBHSIMHU U
EISIMU OOICHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PCHHS B YCTHBIX U
MMUCBMEHHBIX TEKCTaX, JIaBaTh MOSICHEHUS 10 XOAY PEIISHUs 3aa9l, KOMMEHTHUPOBATh
TOJTYYCHHBIA PE3yNbTaT;

B XOJ€ OOCYXXJEHHUs 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI,
poOIeMbl, peraeMoil 3a/1auu, BbICKA3bIBATh HMJICU, HAIICJICHHbIE HA TIOMCK PEIICHUS;
COTIOCTAaBIISAITh CBOM CYXXJEHUS C CYXIEHUSMH JPYyTHMX YYaCTHUKOB JMAjora,
0OHapyXMBaTh Pa3IMINe U CXOACTBO MO3UIUI; B KOPPEKTHOH hopme popmymupoBaTh
pa3HOTJIaCHsl, CBOU BO3PAKEHUS;

NPEICTABIIATh PE3yJbTAaThl PEIICHHUS 3aJadd, SKCICPUMEHTa, HCCIEIOBAHUSA,
MIPOCKTa; CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHUS ¢ Y4YETOM 3ajad
Mpe3eHTalMK U 0OCOOEHHOCTEHN ay IuTOpUn

CoTpyIHUYECTBO:

MOHUMAaTh W WCIOJB30BaTh NPEHMYIECTBA KOMAHIAHOW M WHIUBUIYATbHOU
paboThI TIpU pPENICHUH y4eOHBIX 3a]a4; MPUHUMATH II€JIb COBMECTHOM JEATEIHHOCTH,
IUTAHUPOBATh OPraHW3alliI0 COBMECTHOM paboOThI, pacmpeneisiTh BHIBI paboT,
JIOTOBApUBATHCSI, OOCYXKJaTh MPOIECC M pe3yJbTar paboThl; 00001aTh MHEHHS
HECKOJIbKUX JIFOACH;

y4acTBOBaTh B TPYNNOBBIX ¢opmax padoThl (0OCyxkneHus, oOMEH MHEHH,
«MO3TOBBIE IITYPMbI» M HHbBIE); BBHIMOJIHATH CBOIO YacTh pabOThl U KOOPIUHUPOBATH
CBOM JICUCTBUS C APYTMMH YJieHAMU KOMAaHJIbl; OIICHMBATh KaueCTBO CBOETO BKJIA/a B
00ITU# TPOTYKT IO KPUTEPHUAM, CHOPMYITUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS

3)  YHUBepcaJbHbIC peryjsiTuBHbIE JeHCTBUS, 00ecreynBaroT
(hopMHUPOBAHUE CMBICIIOBBIX YCTAHOBOK M KU3HEHHBIX HABBIKOB JINUHOCTH

Camoopranu3zanus:

COCTaBJIATH IUIaH, aJITOPUTM PEIICHUS 3a/1a4M, BHIOUPATh CIIOCO0 PEIICHUS C
Y4ETOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEHN, apryMEHTHUPOBAThH U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ yuéTOM HOBOU uHpopmanuu . CamoKoHmpos:

BJIaJIETh HaBBIKAMU MO3HABATEIBHON pediIeKCUU KaK OCO3HAHUS COBEPIIAEMBbIX
JNEeWCTBUH U MBICIUTEIBHBIX IMPOIECCOB, HMX pe3yJIbTaTOB; BIAJIETh CIOCOOaMHU
CaMOITPOBEPKHU, CAMOKOHTPOJS Tpollecca M pe3yjbTara pPEIIeHUs MaTeMaTHYeCKOn
3a71a4u;



NPEABUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPU PELICHHUH 3a/1a4H,
BHOCUTH KOPPEKTUBBI B JICSITEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JaHHBIX,
HAWJICHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJbTAaTa ICIM W YCIOBUSM, OOBSICHSITH MPUYHHBI
JOCTUKEHUS WU HEAOCTHXKEHUSI pPEe3yJIbTaTOB JESITEIbHOCTH, HAXOJUTh OIIHOKY,
JIaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY

IMPEAMETHBIE PE3YJIbTATBI

[IpenmetHble pe3ynbTaThl ocBoeHUs [IpumepHoil paboueil mporpaMmbl IO
MaTeMaTHKe MpeACTaBiIeHbl MO TojaM OOy4YeHHs B paMKaX OTIEIbHBIX KYpCOB B
COOTBETCTBYIOLIMX pa3jeiax Hacrosmen [Iporpammel

PABOYAA ITPOTPAMMA YUYEBHOTI'O KYPCA «AJITEBPA 1
HAYAJTA MATEMATHUYECKOI'O AHAJIN3A»

HEJIN U3YUYHEHUA YUEBHOI'O KYPCA

Kypc «AnreOpa v Hayana MaTeMaTHYECKOrO aHajdu3a» SBJSETCS OJHUM U3
HanOoJiee 3HAUUMBIX B IIPOrpamMMe CTapilel MIKOJIbI, TOCKOIbKY, C OJTHON CTOPOHBI, OH
o0ecreunBaeT MHCTPYMEHTANIbHYIO 0a3y i M3Y4YeHHUS BCEX €CTECTBEHHO-HAayYHBIX
KypCcOB, a C JPYroil CTOpOHBI, (POPMUPYET JOTUYECKOE M aOCTPAKTHOE MBIILJICHUE
yYalMXxCcsi Ha YpOBHE, HEOOXOAMMOM JUIsi OCBOCHHUS KypCOB HWH(OpMATUKH,
OOILECTBO3HAHMSI, HCTOPUHU, CJIOBECHOCTH. B paMKax [daHHOro Kypca ydamiuecs
OBJIAJICBAIOT YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHON HayKku, KoTopas (popMyiaupyeT
CBOM JIOCTH)KEHUSI B MaTeMaTUu4eckoil opme

Kypc anreOpsl m Hauan MaTeMaTMyeCKOro aHajiu3a 3aKJIaJbIBA€T OCHOBY IS
YCHENIHOTO OBJIAJICHUS 3aKOHaMH (DU3UKH, XUMUU, OMOJIOTHH, TOHUMAaHUSI OCHOBHBIX
TEHJECHIIUA SKOHOMUKH U OOINECTBEHHOW >KM3HHU, IO3BOJSET OPHEHTHPOBATHCA B
COBPEMEHHBIX ITU(POBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO UCIIOJIH30BATh UX
B IIOBCEIHEBHOM >XU3HH. B Toxke BpeMsi oBlajieHHEe aOCTPAKTHBIMU M JIOTHYECKH
CTPOTUMH  MATEMATHYECKUMHU KOHCTPYKIMSMHU PA3BUBAET YMEHHE HAXOJHTh
3aKOHOMEPHOCTH, 000CHOBBIBATh UCTUHHOCTD YTBEPKACHUS, HCII0JIB30BaTh 0000IIIeHNE
U KOHKpETHU3allhlo, aOCTparupoBaHWE U aHAJIOTHIO, (OPMHUPYET KpEaTHUBHOE W
KpUTHUYECKOE MbIIIeHuEe B xo/1e n3ydenus anre0psl 1 Hauall MaTeMaTH4eCKOro aHaIu3a
B CTaplICH MIKOJIE YYalIMECS MOJIyYarOT HOBBIM ONBIT PEIICHUS NPUKIAAHBIX 3aj]ad,
CaMOCTOSITEJIBHOTO ITOCTPOCHHUSI MATEMATUYECKUX MOJEJIEH pEANbHBIX CUTyalUd U
VHTEPHPETALNU TTOTYUYEHHBIX PELIEHUM, 3HAKOMSTCS C MPUMEPAMU MaTEMaTUYECKUX
3aKOHOMEPHOCTEW B MPHUPOJIC, HAYKE U B HCKYCCTBE, C BBIJAIOIIUMHUCS
MAaTEMAaTHYECKUMHU OTKPBITUSIMHU U UX aBTOPAMU

Kypc oOnamaer 3HAYUTENbHBIM BOCIHUTATEIBHBIM IMOTEHIIMAIOM, KOTOPBIHA
peanu3yeTcsi Kak dYepe3 Y4eOHbId MaTepHall, CHOCOOCTBYIOUIUN (OPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHMs, TaK W yepe3 cheuuduky ydeOHON AesITeNIbHOCTH,
TpeOyrommeld CcaMOCTOSTEIbHOCTH, AKKypaTHOCTH, MPOJODKUTEIBHON KOHIICHTpAIlUU
BHUMAHUS U OTBETCTBEHHOCTH 34 MOJIYYCHHBIN PE3YJIbTAT



B ocHoBe Meronuku oOydeHus anreOpe M HayajaM MaTeMAaTUYECKOro aHaiu3a
JIEKUT AESITEIbHOCTHBIN MPUHIUI 00yUYEeHUS

B crpykrype Kkypca «Anrebpa M Hayajla MaTeMaTUYECKOTO aHaIN3a» MOKHO
BBIICIIUTH CIIEYIOLIUE COACPKATENBHO-METOANYECKUE TUHUU: «UKCI1a U BBIYMCICHUSD,
«DyHkun u rpadukn», «YpaBHEHUS M HepaBeHCTBa», «Hawama marematmueckoro
aHanuza», «MHOXecTBa M JIOTMKa». Bce OCHOBHBIE COAEPKATEIBHO-METOIANYECKUE
JIMHUU U3YyYaIOTCSl HA MPOTSKEHUU IBYX JIET 00yUYEHUs B CTapIliel IKOJIE, €CTECTBEHHO
JOTIOJIHAS APYT Apyra U MOCTEIEHHO HAChIIAsCh HOBBIMU TEMAaMH U pas3zaesiaMu MoKHO
C YBEPEHHOCTBIO CKa3aTh, YTO JAHHBIA KypC SIBJISIETCS MHTETPATUBHBIM, ITOCKOJIBKY
o0BbeIMHSAET B cebe coJepKaHUEe HECKOJbKMX MAaTeMaTHYeCKUX IUCUUIUIMH: anreopa,
TPUTOHOMETPHSI, MATEMATUUECKUN aHAIIN3, TEOPUSI MHOXECTB U J1p . [To Mepe Toro kak
ydamiecs OBJIaJeBalOT BCE Oojee IMMPOKUM MaTEMaTHUYECKUM ammapaToM, Y HHX
NoCJIeIOBAaTENbHO  (OPMHUPYETCS U COBEPILUEHCTBYETCS  YMEHHUE  CTPOUTH
MaTeMaTHYECKYI0 MOJIENIb PEajJbHOM CUTyalWH, NMPUMEHSTh 3HAHUS, NOJYYEHHBIE B
Kypce «Anredpa u Hadajga MaTEMATUYECKOTO aHAJIN3ay», IJIsl PELLIEHUS] CAMOCTOSITENIbHO
c(popMyJIMPOBAHHON MaTEMaTUYECKOH 3a71auH, @ 3aT€EM UHTEPIPETUPOBATH [TOJTyUECHHBIH
pe3yibTar

CopnepxarenpHO-MeTOAMYECKasd JIMHUS «Yucaa W BBIYKCICHUS» 3aBEpILAET
¢opMupoBaHHE HABBHIKOB HCIIOJIb30BAHUSA JIEUCTBUTENBHBIX YHCEN, KOTOpOE OBLIO
HAa4yaToO B OCHOBHOW mikosne B crapmeil mkojse oco0oe BHUMaHHUE YIENSEeTCs
(GOpMHUpPOBAHUIO TMPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIIUX B ce0s
UCIIOJIb30BAaHUE PA3IMYHBIX (HOpPM 3amuCH  JACHCTBUTENBHOTO 4YHUCIA, YMEHHUE
PALMOHAJIIBHO BBINOJHATH ACHCTBUSA C HUMH, AEJIaTh IPUKUIKY, OLIEHUBATH PE3YJIbTAT.
OOyuaromuecs MOJIY4YalOT HaBBIKM MNPUONKEHHBIX BBIYMCICHUH, BBINOJIHEHUS
JNEUCTBUN C 4YHUCIaMH, 3allMCaHHBIMH B CTaHJIApPTHOW (QopMe, HCIOIb30BAHUS
MaTEMaTUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIOBBIX BBIPAKEHHIM

JInHna «YpaBHEHHsT W HEPABEHCTBA» PEAIM3YETCS Ha IPOTSKEHUH BCETO
oOy4yeHus: B cCTaplied IIKOJE, IOCKOJbKY B KaXJOM pasjelie MporpaMMbl
NPEAYCMOTPEHO PEIICHHE COOTBETCTBYIOIIMX 3aJad  Y4Yalluecs OBJIAJECBAIOT
pa3IMYHBIMM  METOJAMH pEUICHUS LEJbIX, pPALUOHAIBHBIX, HPPALUOHAIBHBIX,
N0Ka3aTeNbHbIX, JOrapu(PMUUECKUX U TPUTOHOMETPUUECKUX YpaBHEHUIN, HEPABEHCTB U
ux cucreM [lomydyeHHbIE yMEHHS HCIOJB3YIOTCS MPU HCCIENOBAaHUM (GYHKIUH C
IIOMOIIBIO TPOU3BOJHOM, PEUICHWM MNPUKIAAHBIX 3a4a4 M 330a4 Ha HAXOXICHHE
HauOOJbIINX M HAUMEHBIIMX 3HAa4eHW (yHKUuU . JlaHHaAs copepraTenbHas JTHUHUS
BKJIIOYAET B ce0s Takke (pOpMUPOBAHHE YMEHHMU BBINOJIHATH Pacdy€Tsl 1o (opmysiam,
npeoOpa3oBaHus UEIbIX, PAMOHAIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX
BBIPQXKEHUM, a TaKKe BBIPAKEHUH, coaepKaluxX creneHu U jorapudmsl. biarogaps
U3YYEHUIO aire0panyeckoro Marepuaja MPOUCXOAWUT JajbHEHIIee pPa3BUTHUE
AITOPUTMUUECKOTO M aOCTPAKTHOTO MBIIUICHUS ydaluxcs, (HOpMHUPYIOTCS HaBBIKH
JENYKTUBHBIX PacCyKJICHHUM, pabOThl C CHUMBOJBHBIMH (hOpMaMu, MPEACTABICHUS



3aKOHOMEPHOCTEM M 3aBHCHUMOCTEMl B BMJI€ PaBEHCTB U HEpPaBEHCTB. Auredpa
npearaeT 3¢p(HEeKTUBHbIE HHCTPYMEHTBI JIJIS1 PEILICHUs IPAKTUYECKUX U €CTECTBEHHO-
HAy4YHBIX 3aJa4, HaIJIAIHO JIEMOHCTPUPYET CBOM BO3MOXHOCTH KakK I3bIKa HAyKU

CopepxarenpHo-MeTOonMYeckass JuHUS «DyHKIUM W TpaduKW»  TECHO
neperieTaeTca ¢ APYrMMHU JUHUSAMU Kypca, MOCKOJIbKY B KaKOM-TO CMBICIE 3aJaéT
IIOCJIEA0BATENBHOCT M3Yy4YEHHs Marepuana. M3ydeHwe CTeNneHHOM, MOKa3aTelbHOM,
JorapuMUYECKOd U TPUTOHOMETPUYECKUX (PYHKUMNA, HUX CBOHUCTB U TpauKOB,
UCIOJb30BaHUE (DYHKUMH UIsl pEelIeHUs 3a1ad U3 JPYruX YYEOHBIX NPEIMETOB U
peaJIbHOM KU3HU TECHO CBSI3aHO KaK C MaTEMaTHUYECKUM aHAJIU30M, TaK U C pelIeHUEM
ypaBHEeHU U HepaBeHCTB. [Ipu 3ToM Oonblioe BHUMaHME yAenseTcss (GOpMUPOBAHUIO
yMEHHsI BbIpaXaTb (opMyramMH 3aBUCUMOCTH MEXAY Ppa3IMYHBIMUA BEIUYUHAMH,
UCCIIEIOBATh TOJMy4YeHHBbIE (YHKIMH, CTPOUTh UX Tpaduku. Marepuan 3Toi
COJIep>KaTeJIbHOM JIMHUM HAUEJIEH HAa pa3BUTHE YMEHUM M HAaBBIKOB, IMO3BOJISIOLIMX
BBIPA)KATh 3aBUCHUMOCTH MEX]y BEJIMYMHAMHU B PA3IM4YHON (QopMe: aHAIUTUYECKOH,
rpa¢guyeckoil u cioBecHOU. Ero n3ydeHue cnocooCcTByeT pa3BUTHIO aJITOPUTMUYECKOTO
MBILUIEHHS, CHOCOOHOCTH K 0OOOOIIEHHUIO U KOHKPETU3alluH, UCIIOIb30BaHUIO aHAJIOTUI

CopnepxarenpHass JinHHA «Hadama mareMaTM4eCKOro aHaiau3a» I03BOJIAET
CYLIECTBEHHO DACIIMpPUTh KpPyr KakK MAaTeMaTHYeCKUX, TaK M IPUKIATHBIX 3a/ad,
JOCTYITHBIX O00YyYarolmuMcs, y KOTOPBIX MOSBIISIETCS BO3MOKHOCTb HCCJENOBATH U
CTpouTh TpaduKu (PyHKUIUH, ONPEAENATh UX HAHOONbIINE W HAUMEHbIIWE 3HAYECHUS,
BBIUMCIIATh IJIOMAau GUryp U OOBEMBI TE€J, HAXOAUTh CKOPOCTH M YCKOPEHHS
npoueccoB. JlaHHas coaepikarenbHas JIMHUAA OTKPbIBAa€T HOBBIE BO3MOXKHOCTH
IOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEN peabHbIX CUTYalluH, HAX0XKACHNS HAUITYUIIero
peuieHuss B NPUKIAJHBIX, B TOM YHCIE COLMAIBHO-DKOHOMHYECKHUX, 3a/ayax.
3HaKOMCTBO C OCHOBAaMHM MAaTEMaTHYECKOI0 aHajlu3a CIOCOOCTBYET PpPa3BUTHIO
abcTpakTHOTO, (POPMATIBHO-IOTUYECKOTO M KPEAaTUBHOTO MBIIIICHUS, (POPMUPOBAHUIO
YMEHUH pacro3HaBaTh IPOSBICHHS 3aKOHOB MaTEMAaTUKH B HAYKE, TEXHUKE U UICKYCCTBE
OOyuaroluecs y3HalOT O BBIJAIOLIMXCS Pe3yJbTaTax, MOJYYEHHBIX B XOAE Pa3BUTHS
MaTE€MaTUKH KaK HayKH, U UX aBTOpax

CopepxarenpHo-MeTOIMYECKAsT JUHUS «MHOXKECTBa M JIOTUKa» B OCHOBHOM
NOCBSILIEHA  DJIEMEHTAM  TEOPUHM  MHOXKECTB. TeopeTnko-MHOKECTBEHHBIE
IIPEICTABICHUS] NPOHU3BIBAIOT BECh KypC IIKOJBHOM MATEMAaTHKXM M IPEAJararoT
HaumOoJiee YHUBEPCAJbHBIN SA3bIK, OOBEIMHSAIOIIMI BCE pPA3LENIbl MATEMATHKU U €€
PWIOKEHUH, OHH CBS3BIBAIOT Pa3HbIE MATEMAaTUYECKHUE TUCLUIUIMHBI B €IMHOE LENO0E.
[ToaToMy BaXHO JaThb  BO3MOXXHOCTh  IIKOJIBHUKY MOHUMAaTh  TEOPETUKO-
MHO>KECTBEHHBIN SA3bIK COBPEMEHHOW MAaTEMAaTHUKH U UCIIOIb30BATh €0 JJIsSl BIPAXKEHUS
CBOUX MBICIIEN

B kypce «Anrebpa 1 Havajga MaTeMaTUYECKOr0 aHAJIN3a» MPUCYTCTBYIOT TaKxkKe
OCHOBBl MaTeMaTHYECKOTO MOJEIUPOBAaHUsA, KOTOpPbIE MpHU3BaHbl C(HOPMUPOBATH
HABBIKM MOCTPOCHMSI MOJIEJIEH PEAIbHBIX CUTYALMi, MCCIECIOBAHUS 3TUX MOJEIEH C



MOMOIIBIO amnmapara ajireOpbl M MaTeMaTHYeCKOro aHaliu3a W HHTEpIpeTaluu
MOJIYYCHHBIX pe3yJbTaToB. Takue 3alaHus BIUIETEHBI B KaXIbli M3 Ppa3/iesioB
pOrpaMMbl, MOCKOJIBKY BECh MaTepual Kypca HIMPOKO HCIHOJIb3YETCA NIl PELICHUS
OPUKIAAHBIX 3a7ad. [lpu permeHun peasbHBIX MPAKTUYECKUX 3a7ad  ydaruecs
Pa3BUBAIOT HaOJIFOAaTETHHOCTD, yMEHHE HaXOJUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCsi, MCIOJB30BATh AaHAJIOTHIO, O0000IAaTh W KOHKPETU3UPOBATH
npobseMy. JlesaTenbHOCTh M0 (OPMHUPOBAHUIO HABBIKOB PELICHUs MPUKIIAHBIX 3a7a4
OpraHu3yeTcss B IIpollecce H3Yy4YeHHs BCEX TeM Kypca «Anrebpa M Hadana
MaTEMaTUYECKOTO aHATTU3a»

MECTO YUYEBHOI'O KYPCA B YYEBHOM IIJTAHE

CormacHo yuebHomy tiaHy B 10—11 xjmaccax wu3ydaercs ydeOHBINH Kypc
«Anrebpa ¥ Hayalla MaTEMaTHMYECKOTO aHaIW3a», KOTOPBIM BKIIOYAaeT B ce0s
CJICAYIOIINE OCHOBHBIE pa3/ieiibl cojiepkanus: «Hucna u BEIYUCICHUSN», « Y paBHEHUS U
HepaBeHCTBa», «DyHkuuu u rpaduxkm», «Havama maremMaTHyecKoro aHaau3zay u
«MHOXeCTBa U JTOTUKA»

B yueOHOM 1utaHe Ha uW3y4YeHHE Kypca aiareOpbl MU Hadajdl MaTeMaTU4ecKOro
aHaJiM3a OTBOJUTCS HE MEHee 2 yuyeOHBIX 4acoB B Hezaenmto B 10 kiacce u He MeHee 3
y4eOHBIX YacoB B Hejienmio B 11 kiacce, Bcero 3a /iBa rojia o0ydenus — He MeHee 175
y4eOHBIX 4acoB

[IJTAHWUPYEMBIE ITPEIMETHBIE PE3VYJIbTATHI
OCBOEHU S IIPUMEPHOU PABOYEN ITPOI'PAMMGBI KYPCA (ITO
I'OAAM OBYYEHUA)

OcBoenue yueOHOro Kypca «Anredbpa U Hayajga MaTeMaTHYEeCKOro aHajlu3a» Ha
YpPOBHE cCpeaHero oOmiero oOpa3oBaHUs JIODKHO OO0eCleunBaTh JOCTHKEHHUE
CJIEIYIOIIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

10 xmacc

Yucna u BBIYUCIICHUS

OnepupoBaTh TOHSATUSIMU:  pPAIMOHAIBHOE W  JICHMCTBUTEIIBHOE  YHCIIO,
OOBIKHOBEHHAS U JICCATUYHAS IPOOb, MPOIICHTHI

BoinonssaTs apudmerrueckue onepanuu ¢ paioHaIbHBIMU U IEUCTBUTEIbHBIMU
YHUCIIAMH

BoinonHsAT TpUOIMIKEHHBIE BBIYUCICHUS, HWCIOJIB3YS NpPaBWIA OKPYIJICHHS,
JenaTh IPUKUAKY U OLICHKY PE3yJIbTaTa BhIYMUCICHUM

OnepupoBatTh MOHATUSIMU: CTEIEHB C LIEJBIM MTOKa3aTelIeM; cTaHaapTHas (Gopma
3aMUCU  JICUCTBUTEIBLHOIO YHCIIA, KOPEHb HATypajdbHOW CTENEHU; HCMOJIb30BaTh
NoAXOAITYI0 (GopMy 3amucu JEeUCTBUTEIBHBIX YMCEN I PEHICHUS MPAKTUYECKHUX
3a/1a4 ¥ NpeJICTaBICHUS TaHHBIX.

OnepupoBath MOHATUSIMU: CHHYC, KOCHHYC M TAHT€HC MPOU3BOJBHOIO YIJIA;
WCIIOJIb30BaTh 3alUCh MPOM3BOJIBHOTO yTIJla 4Yepe3 OOpaTHbIE TPUTOHOMETPUYECKUE

byHKIIUN



YpaBHEHUS U HEPABEHCTBA
OnepupoBaTh MOHATHAMU: TOXKAECTBO, YpPAaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHANIBHOE, HPPALMOHAIBHOE YPABHEHHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHUE;
BreimonasaTh  MpeoOpa3oBaHUS TPUTOHOMETPUYECKUX BBIPAKCHUN W PeIIaTh
TPUTOHOMETPUYECKUE YPABHEHUS
Brimonuate mnpeoOpa3oBaHusi 1EJbIX, PalMOHAIBHBIX W HPpalMiOHAIBHBIX
BBIPAXKEHUW M pElIaTh OCHOBHBIE THUIIbI LEJbIX, PALMOHAIBHBIX U WPPAlMOHAIbHBIX
YpPaBHEHHI U HEPABEHCTB
[IpumeHsTh ypaBHEHHS U HEPABEHCTBA ISl PELICHUS MAaTEeMaTHUYECKHUX 3a1a4 U
3a]1a4 U3 Pa3IMIHbIX 00IacTe HAYKH U PEaTbHOU KU3HU
MopaenupoBaTh peaibHbIe CUTYaIlUU Ha S3bIKE aareOphbl, COCTABISTh BHIPAXKEHUS,
YPaBHEHMSI, HEPABEHCTBA I10 YCIIOBUIO 3a/1a4d, UCCIEAOBATh ITOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM anmapara anreOpsl.
®OyHKIMHU U rpaduKu
OnepupoBath TOHATUSMU: (YHKIHMS, CIMOCOOBI 3ahaHus (PyHKIUHU, 00JIacTh
ompeereH!s] 1 MHOKECTBO 3HaUeHUM PyHKIUH, rpaduk GyHKIIMU, B3AUMHO 00paTHbBIE
byHKITIH
OnepupoBaTh MOHATUSAMH: YETHOCTh U HEYETHOCTh (DYHKITMHU, HYTU (YHKIIAH,
MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA
Ncnonb3oBath rpaduku GyHKIMMA 71 pellieHrs ypaBHEHUN
Crpouth ¥ yutaTh TrpaduKu JUHEHHON (GYHKIIMU, KBaJAPAaTUUYHOW (DYHKIIWU,
CTENIEHHOM (PYHKIIUU C IIeJIBIM TTOKa3aTesieM
Ucnonb3oBatk rpadmku GyHKIIHM 1S UCCIIEIOBAHUS TIPOLIECCOB M 3aBUCUMOCTEH
YU PENICHUH 3a/1ad U3 JPYTUX YYEOHBIX MPEIMETOB U PEATbHON JKU3HU; BBIPAXKATH
dbopMyIamMu 3aBHCUMOCTH MEXKy BEIIMUNHAMUA
Hauana MmaremaTnyeckoro ananusa
OnepupoBaTth  MOHATUSIMU:  TOCIENOBATEIBHOCTb,  apupMeTUyecKas U
reOMETPHUYECKas POrPECCUU
OnepupoBarth  MOHATUAMM: OECKOHEUHO  YOBIBalolas TeoMeTpuyecKas
nmporpeccusi, cyMMa 0€CKOHEYHO YOBIBAIOIIEH T€OMETPUIECKOM Mporpeccuu
3amaBaTh MOCIEAOBATEILHOCTH PA3TMYHBIMU CITIOCOOAMHU.
Hcnonb30BaTh CBOMCTBA MOCIEAOBATEIBHOCTEW W MPOTPECCUUA ISl PELICHUS
peanpHBIX 3a7a4 IPUKIAIHOTO XapakTepa
MHoxecTBa U JOTMKa
OnepupoBaTh NOHATUSIMU: MHOXECTBO, OTIEPALIUM HAJl MHOKECTBAMU
Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar sl ONMHCAHUSA PEalbHBIX
MIPOLIECCOB U SIBJICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yUeOHBIX MPEAMETOB
OnepupoBatTh MOHIATUSIMU: ONIPEJIETIEHUE, TEOPEMA, CIEACTBUE, TOKA3aTEIBCTBO



11 kmacc
Uucna v BEIYUCIICHUS
OrnepupoBatTh NOHATHUSIMU: HATYPAIbHOE, LIEJIOE YHUCIIO; UCIIOJIB30BATh MPU3HAKU
JIEJIAMOCTH LEJIBIX YKCEN, PA3JI0KEHNE YHCIIAa HA TPOCTHIE MHOKUTENU ISl PELICHUS
3a1a4
OnepupoBaTh NOHATUEM: CTENIEHD C PAIIMOHAIBHBIM MTOKA3aTENEM
OnepupoBaTh MTOHATUSAMU: JiorapudM 4YHCIA, JACCATAUYHBIE U HATypaJIbHbBIC
Jorapu@mel
YpaBHEHUS 1 HEPABEHCTBA
[IpumeHsTh CBOWCTBa CTETMEHM /Il MPeoOpa3oBaHUs BhIPAKEHUN; ONEPUPOBATH
MOHATUSIMU: TOKA3aTEJIbHOE YPAaBHEHHWE W HEPABEHCTBO; pPEIIaTh OCHOBHBIC THIIBI
MMOKA3aTEIbHbIX YPABHEHUI U HEPABEHCTB
Beimonuate  mpeoOpa3oBaHusi — BBIPKEHHM,  colepxkalux  Jiorapu@mebl;
OTNIEPUPOBATh TMOHATUSMH: JIOTApUPMUUYECKOE ypaBHEHHE W HEPABEHCTBO; pellaTh
OCHOBHBIE THUIIBI JIOTAPU(PMHUUECKUX YPABHEHUN U HEPABEHCTB
Haxoaute pemienus npocTelmmx TPUrOHOMETPUUYECKUX HEPABEHCTB
OnepupoBaTh MNOHATHSMU: CHCTEMA JIMHEHMHBIX YPaBHEHHH MW €€ pELICHUE;
WCIIOJIb30BaTh CUCTEMY JIMHEUHBIX YPABHEHUM JIJIsl pEIICHUS MPAKTUYECKUX 3a7a4
Haxonute pemeHuss mpocTeMmmx CHCTEM M COBOKYITHOCTEM pPalMOHAIBHBIX
YPaBHEHUI U HEPABEHCTB
MopaenupoBaTh peaibHbIe CUTYaIlUU Ha S3BbIKE aareOphbl, COCTABISATh BHIPAXKEHUS,
YpaBHEHUSI, HEPABEHCTBA M CUCTEMBI IO YCJIOBHUIO 3aJ1a4M, UCCIEA0BATH TOCTPOCHHBIC
MOJIEJIM C UCIIOJIb30BAaHUEM ammapara anreOpsl.
OyHKIMHU U Tpapuku
OnepupoBaTh  TMOHATUSAMH:  NEepUOAMYEcKas  (QYHKIUSA,  ITPOMEKYTKHU
MOHOTOHHOCTH (DYHKIIMH, TOYKH dKCTpeMyMa (DYHKITMHU, HauOOJIbIlIee W HAUMEHBIIEe
3Ha4YCHUS! (PYHKIIMU HA MPOMEXKYTKE; MCIOIB30BaTh UX JJISI UCCIEIOBAHUS (PYHKIINH,
3aJlaHHOM TpaduKomM
OnepupoBaTh NOHATUAMHU: TpadUKH IMOKA3aTEIbHOM, JOrapuMHUUYECKOH U
TPUTOHOMETPUUYECKUX (PYHKIUH; HM300pakaTb MX HA KOOPAMHATHOM IUIOCKOCTH U
MCIIOJIb30BaTh ISl PEIICHUS] YPABHEHU U HEPABEHCTB
N300pakath HA KOOPAMHATHOW TUIOCKOCTH TpadWKH JHUHEHHBIX YpaBHEHUU H
WCIIOJIB30BATh UX JJIS1 PELIICHUSI CHCTEMBI JIMHEMHBIX YPABHCHUHN
Ucnonb3oBatk rpaduku GyHKIUN 17151 UCCIEA0BAHUS TPOLIECCOB U 3aBUCUMOCTEH
U3 IPyTUX YYEOHBIX JTUCHUILIUH
Hauana matemaTrueckoro aHanausa
OnepupoBaTh NOHATHUSAMHU: HENpephiBHAS (PYHKIUS; MNPOU3BOJHAA (YHKIHUU;
UCIIOJIb30BaTh T€OMETPUYECKUNA U (PU3NYECKUN CMBICT MPOU3BOIHON I PEHICHUS
3aja4



Haxonuthe mpou3BOJIHBIE AJEMEHTApHbIX (YHKLIHNA, BBIYUCIATH MPOU3BOIHBIC
CYMMBI, TPOU3BEJCHUS, YACTHOTO (DYHKIIHI
Hcnonp30BaTh MPOM3BOIHYIO 711 MCCIIEAOBAHUSA (DYHKIIMM HA MOHOTOHHOCTb U
HKCTPEMYMBI, TPUMEHSATH PE3yJIbTAaThl UCCIEIOBAHUS K TIOCTPOCHUIO I'paUKOB.
Hcnonp30BaTh MPOM3BOAHYIO JUIA HAXOXKIAEHUS HAWIYYLIErO0 pEUICHUs B
IIPUKJIAJIHBIX, B TOM YHCIIE COIMAIBHO-YKOHOMUYECKHX, 3a1a9axX
OnepupoBath  NOHATUSIMHU:  TEpBOOOpa3Hass UM WHTErpajg;  I[OHUMATh
reoMeTpUYecKuid U (PU3NYECKUN CMBICI MHTErpasia
Haxonute mnepBooOpa3Hble 3eMEHTapHBIX (YHKIWN; BBIYUCIATH MHTETpaji IO
dbopmyne Hrrorona-JleitOHura.
Pemware mnpuknanHele 3amadd, B TOM YHCIE COLMAIBHO-DKOHOMUYECKOTO H
(u3HYECcKOro xapakrepa, CpeICTBaMH MaTEMaTHYECKOr0 aHAJIN3a
COHAEPXXAHUE YUHEBHOI'O KYPCA (ITIO TOAAM
OBYUYEHHNS) 10 kaacc
Hucna v BEIYUCIIEHUS
Panonansubie ymncna. OOBIKHOBEHHBIE U JIECATUYHBIE JpOOH, MPOILIECHTHI,
OecKOHEYHbIE Nepruoguieckre Apoou. ApupMeTHIECKUe Onepaly ¢ paloHaIbHBIMU
quCJIaMH, TTPeoOpa30BaHUs YHCIOBLIX BhipakeHuil [Ipumenenue apobeit u mpoIeHToB
JUISL PEIIEHUS TPUKIIAIHBIX 3a/1a4 U3 PA3IMYHBIX OTPACIIEW 3HAHUM U PEAIbHON KU3HU
JlelicTBuTENbHBIE  uKcia. PanuMoOHaNbHBIE W = WppalMOHAJIbHBIE  YHMCIA
Apudmernueckre omnepalMu ¢ JICUCTBUTENbHBIMU uyucinamMu [IpuOnmxéHHbie
BBIYMCJIEHNUS, IPABUJIA OKPYTJIEHUS, IPUKUAKA U OLIEHKA PE3yJIbTaTa BIYUCICHUN
Crenienb ¢ nensiM nokaszateneMm. CtangapTHas GopMma 3anucu 1eCTBUTEIBHOTO
yucna Vcnonp3zoBanue noaxoasmed (opMbl 3amucH JEHCTBUTENBHBIX 4YHMCET IS
pELICHUS MPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX
ApudmeTrueckuii KOpeHb HATypaJbHOU cTenenu JleicTBus ¢ apudMeTndecKuMu
KOPHSIMHM HaTypaJIbHOU CTETIEHU
CuHyC, KOCUHYC ¥ TaHT'€HC YMCJIOBOr0 apryMeHTa. ApKCHHYC, apKKOCUHYC,
ApPKTAHT€HC YHCIIOBOIO ApTyMEHTA
YpaBHEHUS U HEPABEHCTBA
ToxnecTBa u ToxkaecTBEHHbIE peoOpa3zoBanus. [IpeoOpa3zoBanue
TPUTOHOMETPUUYECKUX BbhIpaskeHUH. OCHOBHbIE TPUTOHOMETPUUECKHE (POPMYIIbI
YpaBHeHHE, KOpeHb ypaBHEeHUs. HepaBeHCTBO, pelieHne HepaBeHcTBa MeTon
WHTEPBAJIOB
Pemenue nensix 1 1poOHO-pALIMOHATBHBIX YPABHEHUH U HEPABEHCTB
Pemenne uppanmoHanbHbIX YpaBHEHUN U HEPAaBEHCTB Pelienue
TPUTOHOMETPUYECKUX YPABHEHUN
[IpumeHeHne ypaBHEHUN U HEPABEHCTB K PELICHUIO MATEMATUYECKUX 3a7ay U
3a/1a4y U3 pa3IudHbIX 00JacCTeil HAYKH U peaJbHOM KU3HU
OyHKIUY U TpaduKu



OynHk1wMs, cnocoObl 3aanus GyHkiuu. ['paduk pynkuun. Bzaumuo obpatHbie
byHKIIIN
OO6nacte ompeneneHus W MHOXKECTBO 3HaueHwid (ynkiuu Hymu dyskmmm.
[TpoMexyTku 3HAaKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PyHKINU
CrenenHasi pyHKIIHS ¢ HATypaldbHBIM U LIETBIM MOoKazareneM. E€ cBoiicTBa n
rpaduk. CBoiicTBa 1 rpadMK KOpHS N-OW CTENEHHU.
Tpuronomerpuyeckas OKpy>XKHOCTb, ONPEIEICHIE TPUTOHOMETPUUECKUX
(GyHKUMNA YUCIOBOTO apryMeHTa
Hauana MaremaTudyeckoro aHanusa
ITocienoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IIOCIEI0BaTEIbHOCTEH MOHOTOHHEIE
NI0CJIEOBATEIBHOCTH
ApudpmMernueckass U reoMeTpuyeckas nporpeccu. beckoHeuHo yObIBaroIas
reomerpuyeckas nporpeccuss CyMma OECKOHEYHO YOBIBAIOLIEH TIE€OMETPUYECKON
nporpeccur  dDopmyna CIOXKHBIX MPOLEHTOB. Vcrmonb30BaHWe MpoOrpeccuu Jist
pEeLIEHUs pealIbHbIX 33/1a4 MIPUKIIATHOTO XapaKTepa
MHoO»xecTBa U JIOTUKa
MHo»xecTBO, onepanuu HaJl MHOKecTBaMu. Jluarpammel Diiniepa—BeHHa.
[IpuMeHeHne TeOpETUKO-MHOKECTBEHHOTO anmapara Jijisi ONMCaHUs peabHbIX
IIPOLIECCOB U SIBJICHUI, IPU PELIEHUU 3a]a4 U3 APYTHX yY€OHBIX IPEAMETOB
Onpenenenue, Teopema, CIeACTBUE, JOKA3aTEIbCTBO.
11 knacc
Yuclia v BBIYUCIICHUS
HarypanbHbie u nensie uncina. [Ipu3Haku 1eIUMOCTH LENbIX YHCEN
CreneHs ¢ palMoHaJIbHBIM MoKa3aresneM. ColicTBa ctenenu. Jlorapupm
ymucna. JleciTuaHbie U HATypadbHBIC JTOTapU(MBI.
YpaBHEHUS U HEPABEHCTBA
[IpeoOpazoBanue BoIpaxXxeHHil, conepxamux Jorapudmsl [IpeodpazoBanue
BBIPAKEHUI, COIEPKAIINX CTEIIEHU C PAIIMOHAIbHBIM MIOKa3aTeeM
[Ipumeps! TpuroHomeTpuueckux HepaBeHCTB [lokazaTenbHble ypaBHEHUS U
HepaBeHcTBa Jlorapudmuyeckue ypaBHeHuUs: U HepaBeHCTBAa CHCTEMbI JTMHEHHBIX
ypaBHEHUM. Pemenne npukiagspix 3a/1a4 ¢ OMOIIBIO CUCTEMBI JIMHEWHBIX YPAaBHEHUN
CucreMbl U COBOKYITHOCTH PAllMOHAJIBHBIX YPABHEHUI U HEPABEHCTB
[IpumeHeHne ypaBHEHMI, CHCTEM M HEPABEHCTB K PELICHUIO MATEeMaTHYECKUX
3a]1a4 1 3a7a4 U3 pa3InyHbIX 00J1acTEel HAYKU U PEAIbHOM KU3HU
@yHKIUU U TpadhUuKu
Oyukuus. [lepuonnueckue Gyukimu. [IpoMexyTku MOHOTOHHOCTH (PYHKIUU.
Makcumymbl 1 MUHUMYMBI GyHKIIMK. Hanbosnpiiee 1 HauMeHblIee 3HaYeHue
GbyHKIUU Ha TPOMEKYTKE TpuUroHOMeTpruecKkre GyHKIIMU, UX CBOMCTBA U TpaduKH.
[TokazarenbHas u norapudmMuueckas GyHKINUU, UX CBOMCTBA U rpaduKu



Ucnonb3oBanue rpadukoB (QYHKIHUN Uil pelleHHus ypaBHEHUH W JIMHEWHBIX
CUCTEM

Ucnonp3oBanne rtpadukoB GYHKIMNA JIS  WCCIACAOBAHHS TMPOIECCOB H
3aBUCUMOCTEH, KOTOpPhIE BO3HUKAIOT MPU pEIICHUH 3a1ad W3 APYTuX YYeOHBIX
IIPEAMETOB U PEATBHOM KU3HU

Hauana maremaTnueckoro ananusa

HenpepriBabie GyHKIIMHU. MeTO MHTEPBAJIOB JIJIsl PEIICHUSI HEPABEHCTB.

[TpousBoanas ¢pyukiuu. ['eomeTprdeckuii U PU3NUECKUNA CMBICI TPOU3BOTHOM.

[IpousBoanHbie AneMeHTapHbIX PyHKIUH. DOpMYITBI HAXOXKICHUS TPOU3BOIHOM
CYMMBI, TIPOU3BEJICHUS U YACTHOTO (PYHKITUH.

[Ipumenenne TPOU3ZBOMAHONW K HCCIEAOBaHHMIO (YHKIHWA HA MOHOTOHHOCTH H
sKcTpeMyMbl HaxoxjaeHue HauOOJbIIEro W HAaUMEHBINEro 3HA4eHWS (DYHKIMM Ha
OTpE3KE.

[IpumeHeHne TPOUZBOAHOM JUIi HAXOXKIACHHUS HAWIY4YIIEro pEIICHUS B
NPUKJIAJAHBIX 3a/1adax, JAJIg ONMpEeJeIeHUs] CKOPOCTH Mpoliecca, 3aJaHHoro (Gopmyioi

WU TpauKoM.

[TepBooOpaznas. Tabnuiia mepBooOpa3HBIX.

WNurerpar, ero reoMeTpudeckuii U GU3NIECKU CMBICI. Brraucienne narerpaia

no popmyne Herotona—1JleitOnuna.
TEMATUYECKOE NNIAHUPOBAHUE YYEBHOT'O KYPCA (ITO TOAM

OBYYEHMUA)

10 knacc (He menee 70 yacoB)

HasBanmue pa3gesa (Tembl)

OcHoBHOe coaep;kaHue pa3aelia

OCHOBHBIE BHIBI

(4ucy10 YacoB) (TembI) AesITeJIbHOCTH
00yyarImmxcs
MHokecTBa pallOHATbHBIX MHOkeCcTBO, ONeparuy Hajl Hcnonp3oBaTh
U JCHUCTBUTEIBHBIX YUCEL. MHOX€ECTBaMHU. JlnarpaMmsl TEOPETUKO-
ParmonansHble ypaBHEHUS U Ditnepa—DBenHa. MHO>KE€CTBEHHBIN

HepaBeHcTBa (14 1)

PanmonaneHble yncna.
OOBIKHOBEHHBIE U
JeCSITHYHBIE TPOOH,
MIPOLIEHTHI, OECKOHEYHBIC
NEePUOANYECKHUE JPOOH.
Apudmernueckue
oreparuu ¢
paloHaIbHBIMU YHUCTIAMH,
npeoOpa3oBaHus
YHCIIOBBIX BBIPA)KEHUI.
[Tpumenenue apobeii u
MIPOIICHTOB IS PELICHUS
MPUKIIAIHBIX 33/1a4 U3
pa3INYHBIX OTpacien
3HaHUH U peaJbHON

anmapar Jjis
OIIMCaHUS X0aa
peuieHus
MaTeMaTU4CCKHUX
3aJ1a4, a TAK¥Ke
peaTbHBIX MPOIIECCOB
U SBJICHUU, U
pELLICHNH 3aj1a4 U3
OPYTUX Y4eOHBIX
MPEAMETOB.
OnepupoBatb
MMOHATHSIMH:
panMoHaIbHOE YUCIIO,
JNIEUCTBUTEIILHOE
YHUCI0, OOBIKHOBEHHAS




JKU3HU. JleHCTBUTELHBIC
yucia. PaiimonanbHbIe 1
HppaLMOHATIbHBIE YHCIIA.
Apudmernueckne
omnepaunuu ¢
JIECTBUTEIbHBIMU
guciaamu. [IpubmmkEHHbIC
BBIUMCIICHUS, TPaBUJia
OKpYTJIEHUS, IPUKUIKA U
OLICHKA pe3ysbTaTa
BbIguciaeHuu. ToxnecTBa
Y TOKJIECTBCHHBIE
npeoOpa3oBaHusl.
VYpaBHeHHE, KOPEHD
ypaBHeHus. HepaBeHcTBO,
pelleHrEe HEPABEHCTBA.
Meto1 HHTEpBAJIOB.
Pemenue nenpix u qpoOHO-
palMOHANbHBIX YPABHEHUH U
HEPABEHCTB

Ipo0b, necsaTHYHAS
Ipo0b, TPOIIEHTHI.
BeimonHsaTh
apudmernyeckue
oTeparuu ¢
parMoHaTbHBIMH H
NIEUCTBUTEILHBIMU
qHClIaMUu;
NpUOTIKEHHBIE
BBIYHCIICHHSI,
UCIIOJNb3Ys TIPaBUIIa
oKpyrJieHus. Jlenars
MIPUKUKY U OIICHKY
pe3yJnbraTta
BBIYUCIICHUI.
OnepupoBarb
MOHSITUSIMHU:
TOXIECTBO,
ypaBHEHHE,
HEPaBEHCTBO; LIEJI0E U
paluoHaIbHOE
ypaBHEHUE,
HEPaBEHCTBO.
BrimonnsaTte
npeoOpa3oBaHus
LENBIX U
paIoHaIbHBIX
BbIpakeHU. Pemars
OCHOBHBI€ THUIIbI
LEebIX
HPpAMOHATIBHBIX
YpaBHEHUU U
HEPaBEHCTB.
[IpumensTh
parroHaIbHbIE
YpaBHEHHUS U
HEpaBEHCTBA JIJIsi
perieHus
MaTeMaTHYeCKUX
3aJa4 U 3a/1a4 u3
pa3IMYHBIX obOJacTen
HayKU U peanbHOU
KU3HU

Apudmernueckuit
KOpEHb I—OH
CTETICHH.

Apudmerndeckuii KOpeHb
HaTypaJIbHON CTEIICHHU.

JleiicTBus ¢ apuMETHUECKUMU

®opMynHMpoOBaTh,
3aIMChIBATh B
CHMBOJINYECKOM




WppannoHanbHble
ypaBHEHUS U
HepaBeHcTBa (18

4)

KOpHsiMU 71-0H cTeneHu.
Pemenue nppanmoHanbHbIX
YPaBHEHUI U HEPABEHCTB.
CoiicTBa 1 rpaduK KOpHS M-0if
CTEIIEHU

dopme u
WJUTIOCTPUPOBATH
npuMepamMu

CBOMCTBA KOpHS N-01
CTENEeHU. BBITTOTHATH
npeoOpa3oBaHUs
UPPaLMOHATILHBIX
BBIPAYKECHHUIA.

Pematb ocHOBHBIE
THUIIBI
HPPALMOHATIBHBIX
YPaBHEHUU U
HEPABEHCTB.
[IpumenaTs s
pelIeHUs pa3InYHbIX
3aa4
UppaluoHaIbHbIC
ypaBHEHUS U
HEPaBEHCTBA.
Ctpouts, UuTaThH
rpaduk KOpHs n-ou
CTETEeHHU.
Hcnonp3oBath
udpoBbIe pecypchl IIst
MTOCTPOCHHUS
rpaduKoB QyHKIUHI 1
W3Y4YE€HUs UX CBOMCTB

®opMyib
TPUTOHOMETPHH.
Tpuronomerpuyeckue
ypaBHeHUs (22 )

CuHyc, KOCUHYC U TaHT€HC
YHCIIOBOTO apryMeHTa.
ApKCUHYC, apKKOCUHYC U
apKTaHT€HC YHUCIIOBOTO
apryMeHra.
Tpuronomerpuyeckas
OKPY>KHOCTb, OIIPEJICIICHHUE
TPUTOHOMETPHUYECKUX (YHKIIUN
YHCJIOBOTO apryMeEHTA.
OcHoBHbIE
TPUTOHOMETPHUECKHE
dhopmysl. [IpeobpazoBanue
TPUTOHOMETPHUECKHUX
BbIpakeHUi. Pemienue
TPUTOHOMETPUUECKHUX
YpaBHEHUU

OnepupoBatb
MOHSTUSIMU: CUHYC,
KOCHHYC U TaHT€HC
MIPOU3BOJIBHOTO yIJa.
Hcnonb3oBath
3aIlnCh
IIPOU3BOJIBHOTO yIila
yepe3 oOpaTHbIE
TPUTOHOMETPUUECKHE
GyHKIUH.
BrinosnHTh
npeoOpa3oBaHus
TPUTOHOMETPUUECKUX
BBIPaKCHUM.

Pematb ocHOBHBIE
THUIIBI
TPUTOHOMETPUUECKHUX
YpaBHEHUI




[TocnenoBarenbHOCTH U
nporpeccuu (6 1)

[TocnennoBaTeabHOCTH, CIIOCOOBI
3aJlaHuUs TI0CIIEI0BATENBHOCTEM.
MoOHOTOHHEBIE
IIOCJIEI0BATEILHOCTH.
Apudmernueckas u
reoMeTpuyecKkas Mporpeccuu.
beckoneuno yonIBaroras
reOMEeTpHUYECKast IPOrPeCcCusl.
CymMa 6eCKOHEUHO
yOBIBaro1Ieil reoMeTpu4ecKoit
nporpeccuu. opmyia
CJIOKHBIX ITPOLIEHTOB.
Hcnonb3oBanue nporpeccuu
JUIS pellieHusl peaibHbIX 3a7a4
IIPUKIJIATHOTO XapaKTepa

OnepupoBarb
MOHSITUSIMH:
MOCIIEZIOBATEILHOCTb,
apudmernyeckas u
reoMeTpHYeCKast
MIPOTPECCHH;
0EeCKOHEYHO
yOBIBaroIas
reoMeTpuuecKas
mporpeccus, CyMMa
OECKOHEYHO
yOBIBaroIIei
r€OMETPUYECKON
MIPOTpECCUu. 3a1aBaTh
MOCJIeI0BATEIbHOCTH
pa3IMYHBIMU
croco0amu.
[Tpumensts Gpopmymy
CJIOKHBIX MPOLIEHTOB
JUTSL PeIlieHus 3a1a4 U3
peayIbHOM MPaKTUKH (C
HCIIOJIb30BaHUEM
KaJIbKYJIATOPA).
Hcnons3oBath
CBOICTBA
noce0BaTeIbHOCTEN
Y TIPOTpeCcCuil st
pEIICeHUs PeabHBIX
3aJ1a4 MPUKIAJTHOTO
Xapaktepa

[ToBTOpEeHME, 0600IICHNE,
cucTeMaru3anys 3HaHui (4

4)

OcHoBHbIE TIOHATHUS Kypca
anreOpbl U Havall
MaTeMaTU4ecKoro ananuza 10
Kiacca, 0000IIeHne U
CHCTEMaTH3aINs 3HAHUH

[IpuMeHATh OCHOBHBIE
MIOHATUSA Kypca
anreOpbl U Haval
MaTeMaTH4eCKOro
aHaIM3a JyIsl peleHus
3a7a4 U3 peaJbHOU
KU3HU U IPYTUX
HIKOJIBHBIX
JTUCUUTUINH

11 xnacc (He menee 105 yacoB)

Ha3Banue pa3aena
(Tembl) (KOJIHYECTBO

OcHoOBHOE coaep:xaHue pa3jiena
(Tembl)

OcHOBHBIE BU/IBI
IeATeJIHLHOCTH




4acoB) o0yyarommxcst
Crenens ¢ CreneHsp ¢ pallMOHAIbHBIM DopMyIMpOBaATSH,
palliOHaJIbHBIM nokazareyeM. CBOHCTBa 3aIIMChIBaTh B
ITOKa3aTENIEM. crenenu. [IpeobpazoBanue CUMBOJINYECKOU popme u
[TokazarenbHas BBIPAYKECHUI, COJIEPIKAILIUX WJUTIOCTPUPOBATH
byHKIHS. palnMoHaIbHbIE CTEICHH. npuMepaMu
[Toka3zarenbHble [Toka3aTenbHble YpaBHEHUS U CBOWCTBA CTEICHH.

ypaBHEHUS U
HepaBeHcTBa (12 4)

HEpaBEHCTBA.
[Toka3zatenpHast GpyHKIMS, €€
CBOWCTBA U TpauK

[IpuMeHnATH CBOMCTBA
CTENEHHU IS
npeoOpazoBaHus
BBIPAKCHUM.
DopMyIMpOBaTH U
WITIOCTPUPOBATh rpauuecKu
CBOICTBA ITOKA3aTEIbHON
¢yHkunu. Pemarb ocHOBHbIE
THUIIBI TOKA3aTEIbHBIX
YPaBHEHUI U HEPABEHCTB.
Hcnonp3oBate mudposbie
pecypesl ISl IOCTPOCHUS
rpaduKoB QyHKIUH 1
HU3y4YE€HUS UX CBOMCTB

Jlorapudmuueckas
byHKIHS.
Jlorapudmuueckue
ypaBHEHUS U HEPABEHCTBA

(12 u)

Jlorapudwm uucna. [lecaruunsie
U HaTypaJbHbIE JOrapuU(PMBbl.
IIpeobpazoBaHue BbIpaKeHHIH,
coJiep KalX JOTapu(pMsbI.
Jlorapugmuueckue ypaBHEHHS U
HEpaBEHCTBA.
Jlorapudmuueckas pyHKuus, €€
CBOIicTBa U rpaduk

DopmyIHpOBaTh,
3aMMchIBaTh B
CHUMBOJIMYECKOU opme u
WUTIOCTPUPOBATH
npuMepaMu

CBOMCTBA Jorapugma.
BrimonssaTh
npeoOpa3oBaHMs
BBIPAXKEHUM, COJIEpIKALIUX
JorapupMsl.
dopmynupoBaTh U
WJLTIOCTPUPOBATH
rpaduyuecku cBOMCTBa
JorapuPpMHIECKON
¢yukun. Pemath
OCHOBHBIE THIIBI
Jorapu(pMHUIECKUX
yYpaBHEHUN U HEPABEHCTB.
Hcnonb3oBate 1iudpoBbie
pecypchl AJis HOCTPOEHUS
rpaduKoB QyHKUUH 1
U3Y4YEHUS UX CBOMCTB.
3HAKOMUTBHCS C UCTOPHUEH
pa3BUTHS MAaTEMAaTUKA




Tpuronomerpuueckne
GYHKIIUU U UX
rpaduKu.
Tpuronomerpruueckue
HepaBeHCcTBa (9 )

Tpuronomerpuueckue GyHKINH,
UX CBOMCTBA U IrpauKu.
[Ipumepbl TPUTOHOMETPUUECKHUX
HEPABEHCTB

OnepupoBaTh MOHATHEM
nepuoudeckas QyHKIIHS.
Crpouts, aHaIM3UPOBATb,
CpaBHUBAThH

rpaduxu
TPUTOHOMETPHUYECKUX
bynakumii. DopMyIupOBaTh
U WJUTIOCTPUPOBATH
rpau4ecky CBOWCTBA
TPUTOHOMETPUUYECKHUX
byHKIUH.

Pewats npocreiiimme
TPUTOHOMETPHUYECKHE
HEPAaBEHCTBA.
Hcnonp3oBathk rpadguku
IVl PeLIeHUs
TPUTOHOMETPUUYECKHUX
HepaBeHCTB. Mcnonb30BaTh
U(POBBIE PECYPCHI IS
MOCTPOCHUS TpauKOB
(GYHKIMN ¥ U3yYEeHUS X
CBOMCTB

[IpousBogHas.
[Ipumenenne
MIPOU3BOTHOM (24 1)

HenpepsiBHble hyHKIINN.
MeTtoa MHTEpBAJIOB IS
pELIEHNs HEPABEHCTB.
[TpousBoaHas GyHKIUH.
I'eomerpuueckuii u puznIecKut
CMBICJI IIPOU3BOIHOM.
[Ipon3BoaHEIE DIEMEHTAPHBIX
¢dbyuknwuii. [IponsBoHas CyMMBI,
MIPOU3BEICHNUS, YACTHOTO
¢bynkuuit. [Ipumenenue
IIPOU3BOJHON K UCCIIEI0BAHUIO
(GyHKIMHA HAa MOHOTOHHOCTh U
3KcTpeMyMbl. Haxoxnenue
HauOOJIBIIIET0 U HAMMEHBIIIETO
3HaYeHUs! PYHKIMHU Ha OTPE3KeE.
[Ipumenenne npou3BOTHOM IS
HaXO0X/ICHUS HAWTy4Ilero
pElIeHUs B MIPUKIAIHBIX
3a/a4ax, JJs ONpeneIcHUs
CKOPOCTH IIpoliecca, 3aJaHHOTO
(bopmyroit unu rpadukom

OnepupoBaTb NOHATHAMMU:
HenpepbIBHAS (QYHKIIMS;
NpOU3BOJIHAS (DYHKIUH.
Hcnonws3oBats
FeOMETPUUECKUHN U
(du3ugecKuit CMbICT
MPOU3BOIHOM JIJIs1 PELICHUS
3a1ad.

HaxoauTs npousBonHbIe
JIEMEHTAPHBIX QYHKIHH,
BBIUNCIIATH IPOU3BOJIHBIE
CYMMBI, IPOU3BEACHMUSI,
YaCcTHOTO (DYHKITHIA.
Hcnonws3oBats
IIPOU3BOJAHYIO JUIS
uccieI0BaHus PYHKIIMU
Ha MOHOTOHHOCTb U
9KCTPEMYMBI, IPUMEHSTh
pE3yJIbTaThl UCCIIEIOBAHUS
K IOCTPOCHUIO I'PaUKOB.
[IpuMeHATH IPOU3BOIHYIO
JUISL HAXOXACHUS
HAWIy4Ilero pelmeHus B
NPUKIIATHBIX, B TOM UHCIE




COLIMAJIBHO-
9KOHOMMYECKUX, 3a/1a4ax.
3HAKOMUTHCA C UCTOPUEN
pa3BUTHS
MaTEeMaTHYECKOro aHaJIN3a

HNuterpan u ero
npumeHenus (9 1)

[TepBooOpasnas. Tabauma
MepBOOOPA3HBIX.

HHurerpai, reOMETpUYECKUN U
(bu3nUecKuil CMBICI UHTETpaa.
Brrurcienue narerpana no
¢dopmyiie Herorona—IJleiibruma

OmnepupoBath MOHATUSIMHU:
nepBOOOpa3Hasi, HHTETpall.
Haxoauts nepBoobpa3sHbie
JJIEMEHTAPHBIX (DYHKIIHA;
BBIYHCIIATH HHTETPA 1O
dopmyne HeroroHa—
JleitOHuna.

3HAKOMUTBCS C UICTOPHUEH
pa3BUTHS
MaTeMaTHYECKOT0 aHaJIN3a

Cucremsl ypaBHEHUI

(12 1)

Cuctembl TUHEHHBIX
ypaBHEeHUH. Penienune
MPUKJIAHBIX 33/1a4 C IIOMOLIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHH.
CucreMbl 1 COBOKYITHOCTH
LIENIbIX, PALIMOHAJIBHBIX,
UPPaLMOHAIIBHBIX,
[I0Ka3aTENbHBIX,
JOrapu(PpMHUUECKUX ypaBHEHUN U
HepaBeHCTB. Mcnonb3oBanue
rpaduKoB QPyHKIUH IS
peuieHusl ypaBHEHUN U CUCTEM.
[IpuMeHeHne ypaBHEHNUH,
CHUCTEM U HEPABEHCTB K
PELICHNI0 MaTEMaTHYECKUX
3a/1a4 ¥ 3aJa4 U3 Pa3In4HbIX
o0JacTeil HayKH U peabHOM
KU3HU

OnepupoBaTh NOHITUSIMU:
CHUCTEMA JIMHENHBIX
YpPaBHEHUH U €€ pELICHHUE.
Hcnonws3oBats cucremy
JIMHEWHBIX YPaBHEHUH IS
pelIeHUS TPAKTHUYECKUX
3anad. Haxoauts perienus
IPOCTEHMILINX CUCTEM U
COBOKYIHOCTEH
palMOHANIBHBIX YpaBHEHUHN
Y HEPaBEHCTB.
Hcnonb3oBars

rpaduku QyHKIMMA

JUISL peIIeHuUs

YpaBHEHUH.
MopenupoBaTh peaibHble
CUTYallUU Ha SI3bIKE
anreOpbl, COCTABIIATH
BBIPKEHMUS, YPAaBHEHUSI,
HEPaBEHCTBA U CUCTEMBI 110
YCIIOBUIO 33J]a4H,
HCCJIEIOBATh MOCTPOCHHbBIE
MOJIEJIH C UCTIOJIb30BaHUEM
amnmapara anreopsl

HarypanbHble u nensie
qucia

(69)

HarypaibHble 1 1iensle yucia B
3a7a4ax U3 peajbHOU KU3HU.
[Ipu3Haky AeNMMOCTH HEIBIX YUCEIT

OnepupoBaTh NOHITUSIMHU:
HaTYpaJIbHOE YHUCIIO, 1IEJI0e
YHCIIO.

Hcrnonbs30BaTh NpU3HAKU
JEITUMOCTH LIETIBIX YnCe,




pa3noKeHHe yncia Ha
MPOCTHIE MHOXKHUTEIHU ISt
pelieHus 3aia4y

[ToBTOpEHME, OcHoOBHBIE TIOHATHS Kypca aireOpsl | Pemrats mpuKIIagHabie 3a1a9n
00001IcHNE, Y Ha4YaJl MAaTEeMaTHYeCKOTO aHAJIN3a, | W3 pa3IMYHBIX oOsacTen
CHUCTEeMaTH3aIus 0000IIeHHEe ¥ CHCTEMAaTH3aIHs HayK{ U PeaIbHOU KU3HHU C
3HaHu# (214) 3HAHUU MTOMOIIBI0 OCHOBHBIX

HOHATHH Kypca anreOpsl U
Hayal MaTeMaTHYeCKOro
aHanu3a. Beiouparp
ONTHUMAaJIbHbIE CLIOCOObI
BBIYMCIICHUM.

Hcnonb30BaTh U1sl peLeHUs]
3ajlay ypaBHEHUS,
HEPaBEHCTBA U CUCTEMbI
YPaBHEHUH, CBOICTBA
¢byHKUMH 1 rpaduKoB

PABOYAA ITPOI PAMMA YUEGHOI'O KYPCA
«'EOMETPUA»
HEJIN U3YUEHUA YUEBHOI'O KYPCA

BaxkHocTh yueOHOT0 Kypca TeOMETpUHN Ha YPOBHE CPEAHETO O0I1IET0 00pa30BaHMs
0o0yCJIOBJIEHa TMPAKTUYECKOM 3HAYUMOCTBIO Me- TampeIMETHBIX U MPEIMETHBIX
pe3ynbTaToB  OOydeHHsT TEOMETPUM B  HANpPABJICHUU JIMYHOCTHOTO  Pa3BUTHUSA
oOydaromuxcsi, (opMUpOBaHUS (PYHKIMOHAIBHONH MaTEeMaTHUYECKOH TIpPaMOTHOCTH,
U3Y4YEHUS JpYrux YyueOHbIX JucUMIIIMH Pa3ButHe y yyammxcsd NpaBUIbHBIX
NPEACTABICHU O CYIIHOCTH U MPOUCXOXKIACHUM TE€OMETPUUYECKUX aOCTpaKLuH,
COOTHOLIEHUM pPEAIBHOTO M MJCAJbHOI0, XapaKTepe OTPa)XECHHUs MaTeMaTU4YECKOH
HAyKOU SIBJICHUU U IIPOLIECCOB PEAJIBbHOIO MHUPA, MECTE N€OMETPUU B CUCTEME HAYK U
poaxM MareMaTH4YeCKOrO0 MOJECIMPOBAaHWSA B HAyYHOM IIO3HAHUM U B IIPAKTHKE
croco0cTByeT (HOPMUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS YUALIUXCS, a TAKXKe KayecTB
MBIIUICHUS, HEOOXOJUMBIX JIJIS aIaliTallii B COBPEMEHHOM OOIIECTBE

I'eomeTpust siBasieTCA OJHUM M3 0A30BBIX MPEIMETOB Ha YPOBHE CPEIHETO OOIIEro
o0pa3oBaHMs, TaK Kak OOECIEYMBAET BO3MOXKHOCTb HW3YYEHHUs KaK JIUCUUILIIMH
€CTECTBCHHO-HAY4YHOM HAIIPABJIECHHOCTH, TaK U TYMaHUTAPHOU

Jlornueckoe MbllUIEHHE, (OPMHUPYEMOE TIPU HU3YYEHHHM OO0YyYaroIMMMCS
IIOHATUMHBIX OCHOB I'€OMETPUU U IIOCTPOCHUM LIEIIOYKHU JIOTUYECKUX YTBEP)KICHHUU B
XOJ€ pelLICHUs T€OMETPUUYECKUX 3a/a4, YMEHHUE BBIIBUraTh U ONPOBEPraTb TMIIOTE3I
HEIIOCPEACTBEHHO UCIIOJIB3YIOTCA IIPU PELICHUU 3aa4 €CTECTBEHHO-HAYYHOI'0 LIMKIIA,
B YAaCTHOCTH U3 Kypca (pU3uKH



YMeHue OpueHTHUPOBATHCS B TPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO BCEX
00JacTsAX ACSITENbHOCTH YenoBeka OpueHTaIus YeJI0BeKa BO BpEMEHH U TIPOCTPAHCTBE
— HE00X0AMMOE YCIIOBUE €r0 COLMAIIBHOTO OBITHS, (POpMa OTpaskeHHUsI OKPYIKAIOIEro
MUPA, YCIOBHE YCIICITHOTO TTO3HAHUS U aKTUBHOT'O IIPe0Opa30BaHuUs IEHCTBUTEIILHOCTH
OnepupoBaHre MTPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEIUHSICT Pa3HbIC BUILI YICOHOU U
TPYJOBOI NESATEbHOCTH, SIBISETCA OJHMM M3 NPO(PECCHOHATBHO Ba)KHBIX KAyeCTB,
MO3TOMY akTyajbHa 3ajada (opmMupoBaHus y oOydaroUIMXcsi MPOCTPAHCTBEHHOTO
MBIIIJIEHUS KaK PA3HOBUIHOCTH 00Pa3HOTO MBIIIUIEHHSI — CYIIECTBEHHOI0 KOMIIOHEHTA
B MTOATOTOBKE K NMPAKTHUYECKOU JEATEeIbHOCTH 10 MHOTUM HAMpPaBICHUSIM

[lenb ocBoeHust mporpammsbl yueOHoro kypca «l'eometpusi» Ha 0a30BOM ypOBHE
oOyueHuss — oOuieo0pa3oBaTeIbHOEe M OOLIEKYJIbTYpPHOE Pa3BUTHE OOYYArOIIUXCS
yepe3 obecreueHne BO3MOKHOCTH TPUOOPETEHHUS U UCIIOJIb30BAHUS CUCTEMAaTHIECKIX
r€OMETPUYECKUX 3HAHUM W JEHUCTBUM, CHEUU(PUYHBIX TE€OMETPUH, BO3MOMXKHOCTH
YCHEHIHOTO MPOJOJKEHUs OOpa3oBaHUsS MO CHEUUATBHOCTSIM, HE CBSI3AHHBIM C
MPUKIIAAHBIM UCIIOIB30BAHUEM F€OMETPUU

[Iporpamma 1o reomMeTpuu Ha ©0a30BOM ypOBHE IMIpeAHA3HAYeHA IS
oOyyaroluxcsl CpeJHEN LIKOJIbI, HE MCIBITHIBABUIMX 3HAUUTEIbHBIX 3aTPyJHEHUI Ha
YPOBHE OCHOBHOTO 0011ero oopazoBanust Takum oOpa3zoM, oOydaromuecss Ha 6a30BOM
YpOBHE JTOJKHBI OCBOUTH O0IIIME MAaTEMaTUIECKUE YMEHUS, CBA3aHHbBIE CO CTIeUU(DUKON
T€OMETPUU U HEOOXOAUMBIE JJIsl )KM3HU B COBpeMeHHOM o0miectBe Kpome 3toro, onu
UMEIOT BO3MOXXHOCTb M3yYWUTh TIE€OMETpUI0 OoJiee TIyOOKO, €ciau B JalbHeiIiem
BO3HMKHET HEOOXOJUMOCTh B TE€OMETPUYECKUX 3HAHUSAX B MNpodhecCHOHATbHOU
TSI TENbHOCTU

JlocTmkeHre 1€ OCBOEHHUS IPOrpaMMbl  OOECIIEUMBAETCS  pEIICHHEM
COOTBETCTBYIOIIMX 3ana4d IIpropuTeTHRIMM 3aayaMu OCBOEHHUs Kypca «l'eomeTpumn»
Ha 0a30BoM ypoBHE B 10—11 knaccax ABIsSIFOTCS:

(opMHpOBaHUE MPEACTABICHUS O TEOMETPUN KAaK YaCTH MUPOBOU KYJIBTYPBI U
OCO3HaHHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

(dbopMHpoOBaHUE MPEACTABICHUSI O MHOTOTPAHHUKAX U TeNlaX BPallleHUs KaK O
BOKHEUIITUX MATEMAaTUYECKUX MOJIEISX, TO3BOJISIFOIIMX ONMKUCHIBATh U U3y4YaTh pa3HbIe
SIBJICHUSI OKPYKarOLIEro MUpa;

(opMupoBaHHE YMEHHUS pPaclO3HABATh Ha YEPTEXKax, MOJEISIX U B PEAbHOM
MUpPE MHOTOTPAaHHUKH U T€JIa BPAILCHHUS;

OBJIAJICHUE METOJaMM pEIICHHs 3aJad Ha NOCTPOEHUS Ha HU300pAKEHUSIX
IPOCTPAHCTBEHHBIX (PUTyD;

dbopMHpOBaHWE  yYMEHHUS  ONEPUPOBATH  OCHOBHBIMHU  TOHSATUSIMU O
MHOTOTpaHHHUKAaX U TeJaX BPAIIEHUsI U UX OCHOBHBIMU CBONCTBaMU;

OBJIAJICHUE AJITOPUTMAMHU PEUICHUS OCHOBHBIX THIIOB 3a/ad; (HOpPMHUpPOBAHUE
YMEHUS MPOBOJUTH HECIOXXHBIE [OKA3aTEJIbHBIE PACCYKIEHUS B XOJAE pELICHUs
CTEPEOMETPUUECKUX 3a7a4 U 33/1a4 C MPAKTUYECKUM COJIEpKAHUEM;



pa3BUTHE WHTEIUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH oOOydaroumxcs,
MO3HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEIIbCKUX YMEHUW, KPUTUYHOCTH MBIIILICHHUS;
dbopmupoBanre (GYHKIIMOHATHHOW TPAMOTHOCTH, PEJIEBAHTHONW TE€OMETPUH:
YMEHUE PpACIO3HABATh TPOSBICHUS TEOMETPUUYCCKUX TIOHITHH, OOBEKTOB W
3aKOHOMEPHOCTEN B pEaNbHBIX KU3HEHHBIX CHUTYalUsX U MPU U3YUYCHHUH APYTUX
y4eOHBIX  MPEIMETOB, MPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
dbopMyIHpOBaTh MX HA S3bIKE T'€OMETPUU U CO3JaBaTh T'€OMETPUUYECKHUE MOJIEIH,
NPUMEHITh OCBOCHHBIM TE€OMETPUYECKUM amnmapar [ pPEHIeHUus NPaKTHKO-
OPHEHTUPOBAHHBIX 33]1a4, UHTEPIIPETUPOBATh U OLIEHUBATh MOJIYYEHHbBIE PE3YJIbTAThI
OTAYUTEeNbHON OCOOEHHOCTBIO TMPOTPAMMBI SIBIIETCS BKIIOUEHHE B KYypC
CTEPEOMETPUM B Hayaje €ro M3y4yeHus 3a/ad, PellaeMbIX Ha YPOBHE MHTYUTHBHOIO
MO3HAHUS, U OMNpEJEIEHHBIM 00pa3oM OpraHu3oBaHHas padoTa HaJ HUMHU, 4YTO
CIOCOOCTBYIOT ~ Pa3BUTHIO  JIOTUYECKOTO UM MPOCTPAHCTBEHHOTO  MBIILICHUS,
CTUMYJIMPYET MNPOTEKAHWE HHTYUTHUBHBIX IPOIECCOB, MOTUBUPYET K JalibHEHUIIEMY
W3YUYCHHIO ITPpEaMETA
[Ipeanourenune OTHAETCS HATISAHO-KOHCTPYKTUBHOMY METOAY OOYYEHHs, TO
€CTh TEOPETHUYECKUE 3HAHUSA HMEIOT B CBOEW OCHOBE YYBCTBEHHOCTh MPEIMETHO-
MMPAKTUYECKOM JAEATEIIbHOCTH Pa3BuTHE MPOCTPAHCTBEHHBIX IMPEJICTABICHUN Y
y4almxcsi B Kypce CTepeOMETPUU MPOBOJAUTCS 3a CUET PEIICHUs 3ajlad Ha CO3/JaHue
MPOCTPAHCTBEHHBIX 0OPA30B U 33J1au Ha ONEPUPOBAHKE MPOCTPAHCTBEHHBIMU 00pazamMu
Coznanue 0obpasa NpoOBOAMUTCS C ONMOPOM HA HATJISIIHOCTD, @ ONIEpUPOBaHUE 00pa3oM —
B YCJIOBUSIX OTBJICUCHHS OT HAIVISIAHOCTH, MBICIEHHOTO HM3MEHEHHSI €TI0 HCXOJHOTO
COJIEpKaHUS
OcHoBHBIE conepxarenbHble TUHUM Kypca «['eomerpum» B 10— 11 kiaccax:
«MHororpanHukm», «lIpssMple M IUIOCKOCTH B NPOCTpaHCTBE», «Teia BpalieHus»,
«BekTopbl M KOoOpaMHAaTBl B mpocTpaHCcTBe» DOpMHUpPOBAaHME JIOTMYECKHX YMEHHU
pacrpenensieTcs He TOJIBKO MO COAEePKaTeNIbHBIM JIMHUSIM, HO U 110 rojiaM 00y4YeHHUs Ha
YPOBHE CpEeAHEro 00IIero 00pa3oBaHus
Conepxanue o00Opa3oBaHUs, COOTBETCTBYIOIEE MPEAMETHBIM pe3yjbTaTaM
ocBoenust [IpumepHoil paboueill mporpaMmbl, paclpeeEéHHbIM MO0 rojlaM 00y4YeHus,
CTPYKTYPHUPOBAHO TaKKUM 00pa3oM, YTOOBI OBJIAJICHUE TEOMETPUUECKUMHU MTOHATUSIMHU U
HABBIKAMH OCYIIECTBIISJIOCH IOCJIEAOBATEIFHO M TMOCTYIMATEIhHO, C COOJIOJEHUEM
MPUHITUIIA MPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKIIOYAIUCH B OOIIYIO0 CHCTEMY
F€OMETPUYECKUX MPEACTABICHUM O0ydYaroIuXcs, paciupss U yrinyonsis e€, oopaszys
MIPOYHBIC MHOYKECTBEHHBIE CBSI3U
MECTO YUYEBHOTI'O KYPCA B YYUEBHOM IIJIAHE
B yueOGHOM 1u1aHe Ha 3y4YEHUE TEOMETPUU OTBOAUTCS HE MEHEE 2 YUEOHBIX YacoB
B Henenmo B 10 kmacce u 1 yuebHoro gaca B Hemenmto B 11 kimacce, Bcero 3a JiBa roja
oOyuenus He MmeHee 105 yueOHbIX YacoB



INTAHUPYEMBIE TIPEJIMETHBIE PE3VYJIBTATBI OCBOEHUA
[MIPUMEPHOU PABOYEU IIPOTPAMMBI KYPCA (IfT0  rogam
OBYYEHUNA)

[IpenmeTHbIe pe3ysabTaThl HW3YYEHUS TEOMETPUUM HAa 0a30BOM  YpOBHE
OpPUEHTUPOBAHbl HA  JIOCTH>)KEHHE  YPOBHS  MAaTEMATHYECKOM  TI'PaMOTHOCTH,
HEO0OXO0IMMOTO ISl yCIEHUTHOTO PEIICHUs 3a/1a4 B peabHOM KU3HU U CO3/IaHUE YCIOBUI
JUTSL UX OOIIEKYJIbTYPHOTO Pa3BUTHS

OcBoenune yuebHoro kypca «I'eomerpus» Ha 6a30BOM ypOBHE CpeHEro oOIIero
oOpa3oBaHusS JIOJDKHO OOECIeYnBaTh JIOCTIDKCHHE CICAYIOIMMX IPEIMETHBIX
o0pa3oBaTeIbHBIX PE3yJIHTaTOB:

10 xmacc

OnepupoBaTh NOHATUSIMU: TOUYKA, MPSIMasi, IIIOCKOCTh

[IpumeHSITh aKCMOMBI CTEPEOMETPUHU W CIEACTBHS HM3 HUX IPHU PEUICHUU
r€OMETPUUECKUX 3a]1a4

OnepupoBaTh MOHATUSAMU: MAPAUIETBHOCTh U NEPIECHAUKYIIPHOCTh MPSIMBIX U
IIOCKOCTEH

KimaccudunupoBaTh B3aMMHOE PACIONIOKECHHE TIPSAMBIX U TUIOCKOCTEH B
MPOCTPAHCTBE

OnepupoBaTh MOHITHAMU: JIBYTPAHHBIA YTOJ, TPaHU IBYTPAHHOTO yTia, peOpo
JIBYTPAHHOTO YTJIa; JIMHEHMHBIA yTOJI ABYTPAHHOIO YTJja; rpagycHas Mepa JIBYTPAHHOTO
yria

OnepupoBaTh MOHATUSIMU: MHOTOTPAHHUK, BBINYKJIBIM W HEBBITYKJIbIMI
MHOTOI'PaHHHUK, 3JIEMEHThl MHOTOTPAaHHHUKA, TPABUJILHBI MHOTOTPAHHUK

Pacrio3zHaBaTh OCHOBHBIE BHJbl MHOTOIPAaHHMKOB (NHUpaMuia; MOpuU3Ma,
PSMOYTOJIBHBIN TTapajuIelIeue]], Kyo)

KnaccudummpoBats MHOTOTpaHHUKHY, BEIOWpAs OCHOBAHUS IS KJIACCU(DUKAINH
(BBIMYKJIbIC U HEBBIMYKJIbIE MHOTOTPAHHUKH; MIPABUIIbHBIE MHOTOTPAHHUKU; MPSMbIC U
HAKJIOHHBIC MPU3MBI, TapaIIeICITUIIC IbI)

OnepupoBaTh NOHATUSIMHU: CEKYIIAs NTIOCKOCTh, CECUEHUE MHOTOTPAaHHUKOB

OOBSACHITH TPUHITUIIBI TOCTPOCHUS CEUYECHUM, UCTIONB3YSI METOJ CJIC/IOB

CTpouTh CeUeHHUs] MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBIMOJHSITH (BHIHOCHBIC)
IJIOCKHE YEePTEkKHU U3 PUCYHKOB ITPOCTBIX 00BEMHBIX (GUTYpP: BUJ CBEPXY, COOKY, CHU3Y

Pemate 3amaun Ha HaXOXJIEHHE T€OMETPUYECKUX BEJIMYUH MO 00pasliaM HIH
aNrOpUTMaM, TMPHUMEHSS W3BECTHHIE AHAIIUTUYECKUE METOAbl MpPU PEIICHUU
CTaHIAPTHBIX MATEMAaTUYECKHUX 3aJa4 HAa BBIYMCICHUE PACCTOSIHUM MEXKIYy IBYMS
TOYKaMHU, OT TOYKHU JI0 MPSIMOM, OT TOYKH JO IJIOCKOCTH, MEXAY CKPEIIMBAIOIIAMUCA
MPSAMBIMU

Pemate 3amaun Ha HaXOXKIACHHE TeOMETPUUYECKUX BEJIWYHMH 1O oOpaslaM HIH
aaropuTMaM, MPUMEHSSI H3BECTHBIC AHAJUTHYECKHE METOAbl IIPU  PEIICHUU
CTaHJAPTHBIX ~ MATEMAaTUYECKMX  3aJa4  HAa  BBIUMCJICHHE  YTJIOB  MEXIY



CKPEIIMBAIOIIMMHUCS MPSAMBIMU, MEXKIY MPSAMON U MIJIOCKOCTHIO, MEXAY MIIOCKOCTSIMH,
JIBYTPAHHBIX YTJIOB

Boruncnsate 00bEMBI M IUIOMIAJIM IOBEPXHOCTEH MHOTIOIPAaHHUKOB (IIpHU3Ma,
NUpaMuaa) ¢ MPUMEHEHHEM (OPMYJI; BBIUUCIATH COOTHOIICHHUS MEXKIY IJIOLIAJsIMU
MOBEPXHOCTEH, 00bEMaMU 1OTOOHBIX MHOTOTPAaHHUKOB

OnepupoBaTh NOHATUSIMHU: CHMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U TIOCKOCTh
CUMMETPHH; LIEHTP, OCh U MIIOCKOCTh CUMMETPUU (QUTYPBI

W3Bnekath, mpeoOpa3oBbIBATH W HHTEPIPETUPOBATH  MHOOpPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, MPEACTaBICHHYI0 Ha 4YepTexax u
PUCYHKaxX

[TpumensiTe reoMerpuueckue (akThl IJIs PEHICHUsS CTEPEOMETPUUYECKUX 3ajad,
IPEANOIaraloIuX HECKOJIBKO I1aroB PEIICHMs], €CJIM YCIOBUS NPUMEHEHHUs 3aJaHbl B
ABHOU (popme

[IpumensaTs  mpocTedine  NpOorpaMMHBIE  CPEACTBA U DBJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1a4

[IpuBoANTH MpUMEpPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U KU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUH B HCKYCCTBE

[IpuMeHATh TOJIy4eHHBIE 3HAHWA HA MPAKTUKE: AHAIU3UPOBAaTh peajbHbIC
CUTYyallUh M TPHUMEHSATh HW3YUYEHHBbIE TIOHATHS B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTU4YeCKu C(HOPMYJIUPOBAHHOW MPOOIEMBI, MOJEIUPOBATh peaIbHbIE CUTyalluU
Ha SI3bIKE TEOMETPHUM, HCCIEN0BaTh TMOCTPOCHHBbIE MOJIETU C HCIOJb30BaHUEM
reOMETPUYECKUX MOHSATUHI U TEOPEM, allliapaTa ajareOphbl; peiaTh NPaKTUYECKUE 3a/1a4Hu,
CBSI3aHHBIEC C HAXOXK/IEHUEM I'€OMETPUUYECKUX BETUYHH

11 xmacc

OnepupoBaTh MOHATUSAMHU: IWIMHAPUYECKAs IOBEPXHOCTh, 0Opa3yromue
UWIMHAPUYECKOM MOBEPXHOCTU; LMIMHIP; KOHWYECKas MOBEPXHOCTb, OOpa3yrolue
KOHUYECKOM OBEPXHOCTH, KOHYC; cpepuueckasi HOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (IUIMHIP, KOHYC, cdepa u map.

OOBACHATH CIIOCOOBI MOJTYUYEHHUS TEJ BpaIllCHUS

KnaccuduimpoBats B3auMHOE pacnoiokeHue chepbl U MI0CKOCTH.

OnepupoBaTh NOHATHUSAMHU: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA
CErMEHTA; LIApOBOM CJIOM, OCHOBaHWE IIAPOBOIO CIJIOS, BBICOTA IMIAPOBOrO CJOS;
IapOBOU CEKTOP

Boruucnsats 00bEMBI U IJIOMIAU TOBEPXHOCTEN TEN BpAICHHs], T€OMETPUYECKUX
TeJ C IpUMEHEeHUEM (HopMyIT

OnepupoBath MOHATUSMU: MHOTOTPAHHUK, BIMCAHHBIA B cepy M ONMMCAHHBIN
okoJ10 cdepsl; cepa, BIMCaHHAS] B MHOTOTPAHHUK WJTU TEJIO BPAIICHUS

BbIYucisaTh COOTHOIIEHUS MEXAY IUIOMAASMU TOBEPXHOCTEH U 00BbEMaMu
10JI0OHBIX Tell



N300paxxkarb wu3ydyaemble (QUIYpsl OT PYKH M C TIPUMEHEHHUEM MPOCTHIX
YepTEKHBIX MHCTPYMEHTOB

BoInonHsATh (BBIHOCHBIE) TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: Buxa cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHHS TEJ BPaLICHHS

W3Bnekatb, WHTEpPOpPETUPOBATH U  NpeoOpa3oBBIBATH  HHPOPMAIHMIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKHX (UTypax, MPEACTaBICHHYI0 Ha 4YepTexax u
pUCYHKaX

OrneprpoBath MOHIATUEM BEKTOP B IPOCTPAHCTBE

BpINONHATH NEWCTBUS CIIOKEHUSI BEKTOPOB, BBIYUTAHHS BEKTOPOB U YMHOKEHUS
BEKTOpA Ha YHCIIO, OOBICHATh, KAKUMH CBOMCTBAMHU OHHU 00J1aJ1at0T

[IpuMeHsTh paBUIIO apajuiesienuneaa

OnepupoBarh MOHATUSAMM: JI€KAPTOBBI KOOPJAMHATHI B MPOCTPAHCTBE, BEKTOD,
MOJ1yJIb BEKTOpA, PABEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOPA, YTOJI MEXK]Ly BEKTOPaMH,
CKaJIIpHOE MPOU3BE/IEHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIIAHAPHBIE BEKTOPbI

HaxoguTe cyMMy BEKTOPOB M NMPOU3BEACHHUE BEKTOpPA HA YHUCIIO, YTOJ MEXKIY
BEKTOpAMH, CKaJIPHOE  IPOU3BEACHUE, PACKIAAbIBATh BEKTOP MO  JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3aaBaTh INIOCKOCTh YPAaBHEHUEM B AEKAPTOBOW CHCTEME KOOPIHHAT

[TpumensiTb reoMerpuueckue (akThl IJIs PEHICHUS CTEPEOMETPUUYECKUX 3ajad,
IPEANOIaralouX HECKOJIBKO IIaroB PEIICHMs], €CIM YCIOBUS MPUMEHEHHUS 3aJaHbl B
ABHOU (popme

Pemate mnpocTeiilivie reoMeTpUYecKHe 3aJayd Ha TMPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/1a

Pemiats 3a1aun Ha 1OKA3aTeIbCTBO MATEMATUYECKUX OTHOIEHUM U HAXOXKJICHHUE
FEOMETPUYECKUX BEIUYMH MO oOpa3laM WIH alroOpuTMaM, IMPUMEHSSI H3BECTHBIE
METO/Ibl IPH PELIEHUH CTaHAAPTHBIX MaTEMAaTHUYECKHX 3a/1a4

[IppumensaTe  mpocTeWiune  IPOrpaMMHBIE  CPEACTBA UM DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1a4

[IpuBoANTH MpUMEpPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U KU3HH,
pacro3HaBaTh NPOSBICHUE 3AKOHOB TEOMETPUU B UCKYCCTBE

[IprMeHSATh TONY4YEHHbIE 3HAHUS HA NPAKTHKE: aHAJIM3UPOBATh pPEabHBIC
CUTyalldd W TPUMEHSTh W3yYCHHbIE TOHATHUA B TMPOLECCE IOUCKA PEIICHUs
MaTeMaTH4ecKu CHOpMYyIUPOBAHHOMN MPOOIEMBbI, MOJAECTUPOBATh pealbHbIE CUTYaIHH
Ha S3bIKE TIEOMETPHM, HCCIEN0BaTh MOCTPOCHHBIE MOJEIU C HCIOJb30BaHUEM
F€OMETPUYECKUX MOHATUN U TEOPEM, allapaTa anreOpbl; pelaTb IPaKTUYECKUE 3a0auH,
CBSI3aHHBIE C HAXOXKJEHUEM T'€OMETPUUYECKUX BEIUUYUH

COAEPXXAHHUE  VYYEBHOI'O KVYPCA (IIO TOAJAM
OBYYEHHUA) 10 kaacc

[IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE



OcHOBHBIE NOHATUA cTepeoMeTpun Touka, mpsimMasi, IUNIOCKOCTh, IPOCTPAHCTBO
[TonsiTue 00 akCHMOMAaTHUYECKOM MOCTPOCHUU CTEPEOMETPHUM: aKCHOMBI CTEPEOMETPUU
U CIHEACTBAS W3 HUX. B3auMHOE pacCIlONIO)KEHHE MPSIMBIX B INPOCTPAHCTBE:
IIEpECEKalOINeECs, NapaulelIbHble M CKpeluBaromuecss npsmele [lapamnensHOCTh
NPSAMBIX M IUIOCKOCTEW B IMPOCTPAHCTBE: NapajuICNIbHBIE NPSMBIE B IPOCTPAHCTBE;
MapaJuIeIbBHOCTh TPEX MPSAMBIX; NAPALIEIBHOCTh NPSIMOM M IUIOCKOCTH. YTJBI C
COHANPaBJICHHBIMA  CTOPOHAMM; yIrOJd  MEXAY MpsSMBIMH B  INPOCTPAHCTBE
ITapanienbHOCTh IIJIOCKOCTEH: MapajlIeIbHbIE INIOCKOCTH; CBOMCTBA IapauIeIIbHBIX
iockocteil [Ipocrelinie npoctpaHCTBEHHbIE (GUTYPBl HA MIIOCKOCTU: TETPadap, KyO,
IapajulelIeNuIe]; TOCTPOCHUE CEUEHU M.

[leprieHIMKYISAPHOCTh NMPAMOM M IUIOCKOCTH: NEPHEHIUKYJIAPHBIE NPSIMBIE B
IIPOCTPAHCTBE, NPSIMBIE MapAJUICIbHBIE U MEPIEHAUKYIAPHBIE K IUIOCKOCTH, IPU3HAK
NEPNEHINKYJIIPHOCTH MPSAMOW M IUIOCKOCTH, TEOpEMa O MPSMOU IMEPIECHINKYISIPHOU
IJIOCKOCTU YTJbl B NMPOCTPAHCTBE: YTrOJd MEXKIY NPSAMON U IUIOCKOCTBIO; ABYTPAHHBIN
yroJl, JMHEHHBIN yrojl ABYIpaHHOro yria IlepneHaukynsp U HaKJIIOHHBIE: PACCTOSHUE
OT TOYKH 10 IJIOCKOCTH, PACCTOSIHUE OT MPSIMOU /10 MJIOCKOCTH, MPOEKIMs (PUryphl Ha
IJIOCKOCTh llepneHauKyIApHOCTh IIJIOCKOCTEN: IMPU3HAK NEPHNEHIUKYJIAPHOCTH ABYX
1ockocTen . Teopema o TpEX NepneHIuKyJIIsApax.

MHoOrorpaHHMKH

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOIDAHHUKA, BBIMYKIBIE H
HEBBIITYKJIBIE MHOTOTPaHHUKH; pa3BEPTKa MHOrorpaHHuka. lIpusma: n-yronpHas
pU3Ma; TPaHUd U OCHOBAHUS MPU3MBbI; MpsMasi U HAKJIOHHAs PU3Mbl; OOKOBas U MOJTHAs
IIOBEPXHOCTh Ipu3Mbl Ilapamienenunesn, NpsAMOYIOJbHBIA MapaJICICIUIIE] U €ro
coiicTBa. [lupamuna: n-yrojapHas nupaMuja, rpaHd U OCHOBaHHE MUPaMUbl; OOKOBas
Y MOJHAs MOBEPXHOCTh NMHUPAMHU[IbI; MPABUIIbHAA U YCEUEHHAs Nupamuaa. DJIEMEHTHI
npu3Mbl M nupamuibl  [IpaBuiabHbIE MHOTOIDAHHUKM: TOHSTHE HPABUIBLHOIO
MHOTOTPAaHHHKA;, TMpaBWIbHAsA MNpPHU3Ma W NPAaBUJIbHAs NUPAMUIA; NPABUIbHAA
TpeyroJibHasi UpamMuaa U NpaBUIIbHbIN TeTpadip; KyO. [IpeacraBienue o mpaBUIbHBIX
MHOTOTPAaHHHUKAX: OKTadIp, HoJAeKadAp U ukocadap CedeHus Npru3Mbl U TUPaMUbI

CuMmmeTpuss B IPOCTPAHCTBE: CHMMETPUS OTHOCUTEIIBHO TOYKH, IIPSIMOM,
IUIOCKOCTH OJIEMEHTBI CHMMETPUH B NHUPAMMJAX, NapaJUICNICNHIENax, NPABUIbHBIX
MHOI'OTPaHHHUKAX

Brluucnenue 31€MEHTOB MHOIOTPaHHUKOB: pEOpa, auaroHanu, yrisl [lmomans
OOKOBOW MOBEPXHOCTHU U MOJHON MOBEPXHOCTHU MPSAMOI PU3MBI, ILIOIIA/ b OCHOBAaHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH MPsIMOU mpu3Mebl. [11o1mans 00KOBOM MOBEPXHOCTH U
IIOBEPXHOCTH IPAaBUIBHOW NUPaMHIbI, TEOpEMa O IUIOLIAAA YCEUEHHOM IUPaMUJIbI
[Tonsatue 06 06béMe OOBEM TUPaMUIBI, TPU3MBI

[lonobuble Tena B mnpoctpaHcTBE COOTHOUIEHMSI MEXAY IUIOLIAASIMU
MOBEPXHOCTEH, 00bEMaMH MTOJOOHBIX TEI



11 knacc

Tena BpaiieHus

Hunuuapuyeckas MOBEPXHOCTh, 00pa3yOIKUe MIJIMHIPUIECKON MOBEPXHOCTH,
OCh MWIMHJIPUIECKON moBepxHOCTH. {umuHap: ocHOBaHWA W OOKOBasi MMOBEPXHOCTH,
0o0pa3yrolas U 0Ch; MIOAs, OOKOBOM U MOJTHOW MOBEPXHOCTH

Konunueckasi moBepXHOCTb, OOpa3ylolle KOHUYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHWYECKOW moBepxHOocTUu KoHyC: oCHOBaHME M BepIIMHA, 0Opa3yromias u
OCh; TUIOIIA b OOKOBOW M IMOJHOM MOBEPXHOCTU. YCEUYEHHBIH KOHYC: 00pa3yIoIue U
BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTh

Cdepa u map: UeHTp, paauyc, IUaMeTp; IUIOMIAAL TMOBEPXHOCTH ChEpHI.
B3aumHoe pacnonokenrne cepbl M IUIOCKOCTH; KacaTelbHas IUIOCKOCTh K cdepe;
IJI01A/1b CEPHI.

N3o0Opakenue Te BpallleHus Ha MJI0CKOCTU. Pa3BépTka uIMHIpa U KOHYyCa

KomOuHauu ten BpallleHUss ¥ MHOTOTPAHHUKOB. MHOTOTpaHHUK, ONMUCAHHBIN
okoJ10 cdepsl; cepa, BIMCAHHAS] B MHOTOT'PAHHUK, WJTM TEJIO BpalleHUs

[Tonsitue 060 06bEMe. OcHOBHBIE CcBOicTBa 00BEMOB Tenl. Teopema 00 00bEME
IPSIMOYTOJILHOTO TMapajuiesienuiena u cieactsus u3 He€ OO0bEM IWIMHApPA, KOHyca
O0bEM mapa u miomanb chepol

[TonoOusie Tema B mnpocTpaHcTBe COOTHOIICHUS MEXAY IUIOMIAISIMHU
MOBEPXHOCTEH, 00bEMaMU TOTI00HBIX TeEI

Ceuenust nuauHApa (MapajyieibHO U MEPICHANKYISIPHO OCH), CEUCHUSI KOHYycCa
(mapasuieIbHOE OCHOBAHMIO M MPOXO/IAIIEE Yepe3 BEPIIUHY ), CEUEHUS IIapa

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockoctd u B mpocTtpaHcTBe CIOKEHHE U BBIYUTAHHUE BEKTOPOB
YMHOKEHHE BEKTOpa Ha 4ucio Pa3inokeHwe BEKTopa MO TPEM HEKOMIUIaHAPHBIM
BekTopam. IIpaBuno mapamnenenunena. Pemenue 3amad, CBSI3aHHBIX C MPUMEHEHUEM
IIpaBUJI JEUCTBUM ¢ BeKkTopamu IIpsmoyrosibHas cucremMa KOOpAMHAT B IMPOCTPAHCTBE
Koopaunatel BekTopa I[Ipocreitimme 3aqaum B KOOpAMHATAX. YTOJI MEXKAY BEKTOPAMMU.
CkansipHoe TPOU3BEJICHHE BEKTOPOB BhIUMClIeHHE YIJIOB MEXKIYy MOPSIMBIMH U
I0CKOCTAMHU KOOpIMHATHO-BEKTOPHBIN METO IPH PELICHUN F'€OMETPUUECKUX 3a]1a4.



TEMATUYECKOE IINIAHUPOBAHUE YYEBHOI'O KYPCA (I1IO TOAAM

OBYYEHUS)

10 xnacc (ue menee 70 gacoB)

Ha3Banmue pa3nena OcHoBHOE
(TembI) Kypca, coep:KaHue
(K0JIM4eCTBO YaCOB)

OcHOBHBIE BHIBI
AeATEeILHOCTH yYaIIUXCs

Benenue B OCHOBHBIE TIOHSATHS
crepeometpuro (10 1) CTEPEOMETPHH: TOUKA,
npsiMasi, MI0CKOCTb,
npoctpancTso. [IpaBuna
M300paKeHMs Ha PUCYHKAX:
M300paxeHHsI TIOCKOCTEH,
MapaJuIeTbHBIX TPSIMBIX
(OTpe3KoB), cepeaHbI
otpe3ka. [lonstus:
nepeceKaronmecs
IJIOCKOCTH,
nepeceKaromecs npsmas u
TJIOCKOCTb.

3HAKOMCTBO C
MHOTOTpaHHUKAMH,
n300paxeHue
MHOTOTPaHHUKOB Ha
pPHUCYHKaX, Ha
MPOEKIIMOHHBIX YePTEkKaX.
HavanbHbie cBeeHus 0
KyOe U mupamue, ux
Pa3BEPTKU U MOJIEIIH.
CeueHnus
MHOTOTPaHHHUKOB.
[TonsiTre 06
aKCHOMATHYECKOM

AKCHOMBI CTCPECOMETPUU U
CICACTBHA U3 HUX

MOCTPOCHHUH CTEPEOMETPHU:

AKTyanu3upoBaTh (aKThl
Y METOJIbI TUTAaHUMETPHH,
pelieBaHTHBIE TEME.
[Tony4ate mpencTaBiIeHUS
0 IIPOCTPAHCTBEHHBIX
¢burypax, pa3ouparsb
IIPOCTEUIINE [TpaBUiIa
M300pakKeHUS ITUX

¢uryp. U3o6paxath
MPSIMYIO U TJIOCKOCTh Ha
PHUCYHKe.

PacnoznaBatb
MHOTOTpaHHUKH,
nupamMuy, KyO, Ha3bIBaTh
HX dJIEMEHTHI. [lenaTh
PHUCYHOK Ky0a, THpaMH/IbI,
HaxO0JIUTh OIINOKH B
HEBEPHBIX U300paKECHUSX.
3HaKOMHUTBCS C CEUCHUSIMH,
C METOJIOM CJIEJIOB;
UCIIOJIb30BaTh JJIs
IIOCTPOECHHUS CEYEHMSI METO/L
CJIEJIOB, KPAaTKO 3allUChIBATh
11aru NOCTPOEHHUS CEUECHHUS.
Pacnio3naBate BHUI ceyeHuUs
Y OTHOILUEHUH, B KOTOPBIX
cedyeHue aenuT pedpa Kyoa,
HAXOJUTh IIOMIAb
ceuenus. Mcnonb3oBaTh
nojio0ue Mpy pereHnu
3a]1a4 Ha IOCTPOEHUE
CeYeHHUI. 3HAKOMUTHCS C
aKCHOMaTUYECKUM
MIOCTPOCHUEM
CTEepEOMETPHH, C
aKCHOMaMH CTEPEOMETPHUU
U CJIEICTBUSIMU U3 HUX.




NnnrocTpupoBaTh aKCUOMBI
PUCYHKaMM U IpUMEpaMu
W3 OKpY>Karoeun
00CTaHOBKH

[IpsiMble M TIOCKOCTH B
IIPOCTPAHCTBE.
[TapannensHOCTH
MPSIMBIX U IIJIOCKOCTEMN

(12 u)

B3aumHoe pacnonoxenue
IPSIMBIX B IPOCTPAHCTBE:
nepeceKaroImecs,
napajuiesibHble U
CKpEILMBaOIIHECS
TpsIMBIE.

[TapanienbHOCTH IPSIMBIX
U TJIOCKOCTEN B
MIPOCTPAHCTBE:
napajuieJbHbIe NPSIMbIE B
IIPOCTPAHCTBE;
MapajuIeIbHOCTD TPEX
MPSIMBIX; MApaJIEIbHOCTh
npsimoii U TINIOCKOCTMU.
Vsl ¢
COHAINPABJICHHBIMU
CTOPOHAMU; YOI MEXIY
IIPSIMBIMU B IIPOCTPAHCTBE.
[TapamiensHOCTD
IIJIOCKOCTEM:
napajuleNbHbIE II0CKOCTH;
CBOMCTBA MapajlIeIbHbIX
mockocrei. [Ipocreitmme
[IPOCTPAHCTBEHHBIE
(burypsl Ha MIIOCKOCTHU:
TeTpa’ip, KyO,
napajulesIenunesn;
MMOCTPOEHUE CEUCHUI

AKTyanu3upoBaTh (aKThl U
METO/bI IIJITAHUMETPUH,
pEJIeBaHTHBIE TEME,
IIPOBOAUTDH aHAJIOTHH.
[TepeunciisiTe BO3MOXKHBIE
CIOCOOBI PaCIIONIOKEHUS
JBYX MPSMBIX B
MIPOCTPAHCTBE,
WJUTFOCTPUPOBATH UX HA
npumepax. JlaBatb
OIpeeIcHUE
CKPEIIHBAIOIINXCS
MPSIMBIX, GOPMYITHPOBATH
MPU3HAK CKPEIIMBAIOIINXCS
MPSAMBIX U IPUMEHSATH €T0
IIPU PELLICHUH 3a/1au.
Pacno3naBate npusmy,
Ha3bIBaTh €€ 3JIEMEHTHI.
Crpouth ceueHus

MPU3MBI HA TOTOBBIX
yeprexax.

[TepeunciisiTe BO3MOKHBIE
CHoco0Obl B3aUMHOT'O
pacIoIokKeHuUs MPSAMOH U
IJIOCKOCTH B IPOCTPAHCTBE,
MIPUBOAUTH
COOTBETCTBYIOILINE
IIPUMEPBI U3 pPeaIbHON
ku3HU. JlaBaTh
onpeeeHue
MapaJuIEIbHOCTH NPSAMOU U
IIJIOCKOCTH.
@opMyIMpOBATH MPU3HAK
napajyieIbHOCTH NMPSMOU U
IJIOCKOCTH, YTBEPKIACHHUE
0 MPsAMOY IepeceyecHus
JIBYX IIJIOCKOCTEM,
MPOXOAIINX Yepe3
napasuiesibHbIe MPsIMBbIE.




Pewate nmpakruueckue
3a/1a4M Ha IOCTPOCHUE
CE€YEHUI MHOTOTPaHHHUKA.
OOBSCHATH CIyyau
B3aMMHOT0 PACIOI0XKEHUS
mIockocte. JlaBaTh
oIpezeyieHue
napaIeIbHbIX
IIJIOCKOCTEH; IPUBOJUTD
MIPUMEPBI U3 pPeaIbHON
JKU3HU U OKpYKaroLIen
00CTaHOBKH,
WJUTIOCTPUPYIOIIUE
11apaJuIeIbHOCTD
MJIOCKOCTEH.
Hcnonp30Bath mpu3HaK
NapajyIeIbBHOCTH JBYX
MJIOCKOCTEM, CBOMCTBA
napajuIeIbHbIX
IJIOCKOCTEM MPH PELIEHUN
3a/1a4 Ha IOCTPOEHUE.
OOBACHATD, YTO
Ha3bIBACTCS
napauIeIbHBIM
IIPOEKTUPOBAHUEM U KaK
BBITIOJIHAETCS
NPOEKTHPOBAaHUE QUTYp HA
IUIOCKOCTh. M300paxkats B
NapajuIeIbHON MPOEKINU
pa3Iu4YHbIC
reoMeTpuYecKue PUrypsl.
MonennpoBaTh peanbHble
CUTYalluu Ha SI3bIKE
TFE€OMETPUH, UCCIIENOBATD
IIOCTPOEHHBIE MOJIEIIN C
UCIIOJIb30BaHUEM
reOMETPUUYECKUX MOHATHUH.
Hcnonb3oBars npu
pelLIeHNH 3a/1a4 Ha
IIOCTPOCHUE CEUCHUN
NOHATHE NapAJUIEIBbHOCTH,
MIPU3HAKU U CBOMCTBA
NapajyIeNIbHbIX IPSIMBIX Ha
IUIOCKOCTH




[lepneHgUKyISAPHOCTD
HPSIMBIX U
iockocteit (12 )

[lepneHqUKyISAPHOCTD
IIPSAIMOM U TUIOCKOCTH:
MEPIEHIUKYIISIPHBIC ITPSMBIE
B IIPOCTPAHCTBE, MPSIMbIE
IapajuleIIbHbIC U
NEPIEHIUKYJISPHBIE K
IJIOCKOCTH, TPU3HAK
NEePIEHAUKYIISAPHOCTH
IIPSIMOM U INIOCKOCTH,
Teopema O NpsIMOM
NEPIEHAUKYISIPHON
mockoctH [leprieHiuKyssap u
HAKJIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 IJIOCKOCTH,
paccTosiHuE OT NPSMOM 10
IIJIOCKOCTH.

AKTyanu3upoBaTh (pakThl 1
METO/1bl IJITAHUMETPUH,
peleBaHTHBIE TEME,
MIPOBOAUTH aHAJIOTHH.
OOBACHATD, KAKOH YTroJl
Ha3bIBAETCS YIJIOM MEXIY
HepeceKaroMMHUCS
IPSIMBIMU,
CKPEIMBAIOIUMUCS
MPSIMBIMU B IPOCTPAHCTBE.
JaBath onpeneseHne
MEPIEeHIUKYISIPHBIX TIPSIMbIX
U IPSMOW,
NEPIEHIUKYJISPHON K
IIJIOCKOCTH.

Haxoauts yriel Mexny
CKPEIMBAIOIUMUCS
NPSIMBIMH B KyOe U
nupamuze. [ IpuBoauts
MIPUMEPBI U3 pPeaTbHON
KU3HU U OKpY KAroIIen
00CTaHOBKH,
WUTIOCTPUPYIOLIUE
NEPIEHIUKYIISIPHOCTD
MIPSIMBIX B IPOCTPAHCTBE U
NEPIEHIUKYISIPHOCTD
MIPSIMOM K IIJIOCKOCTH.
@opMyIMpOBATH NPU3HAK
MePIEeHIUKYISIPHOCTH
MPSAMOU U TUIOCKOCTH,
IIPUMEHATH €r0 Ha
MIPAKTUKE: OOBSICHSTH
NEePIEHAUKYISIPHOCTh pedpa
Ky0a U TuaroHajiy ero
IpaHu, KOTOpast €Ero He
COJIEPKUT, HAXOJIUTh JJIUHY
JMaroHaliy Kyoa.
BoruncisaTe BEICOTY
MPaBWIBLHON TPEYTrOJIbHON U
MPaBUIHLHOMN
YETBIPEXYTOJIBHOU IMUPAMUL
no jyiHaM pédep. PemaTs
3aJ1a4¥ Ha BBIYHUCIICHMUS,
CBSI3aHHBIE C
MEePIEeHIUKYISIPHOCTHIO




IIPSIMOM U TUIOCKOCTH, C
HCIOJIb30BaHUEM TIpU
pelieHun
IUTAHUMETPUUECKHUX (PaKTOB
1 MeToJ10B. OOBACHSATH, YTO
Ha3bIBAOT
NEePHIEHAUKYISIPOM U
HaKJIOHHOM U3 TOYKH K
IUIOCKOCTH; TPOECKLIHEHN
HAaKJIOHHOM Ha IUIOCKOCTb.
OOBACHATH, UTO HA3BIBACTCS
paccTOsTHUEM: OT TOYKH J10
IIJIOCKOCTH; MEXAY
napauieJIbHbIMU
MJIOCKOCTSIMU; MEXKIY
MIPSIMOM U MapaJIIEIbHOU €U
IIJIOCKOCTBIO; MEKY
CKPEILIUBAIOIIMMUCS
npsiMbiMu. HaxoauTe 3T
PaccTOsSIHUS B IPOCTHIX
cilydasix B KyOe, mupamu/e,
npuzMe. MoaenupoBath
peanbHble CUTYalluu Ha
SI3bIKE TEOMETPUH,
HCCIIEN0BATh [IOCTPOCHHBIE
MOJIETH C UCII0JIb30BAHUEM
F€OMETPUYECKUX TTOHATHM.
Hcnons3oBats npu
penieHuy 3a1a4 Ha
MOCTPOEHUE CEUCHUI
teopemy [Iudaropa,
CBOMCTBA MPSAMOYTOJIBHBIX
TPEYIroJIbHUKOB

Vsl MeXy NPSMBIMU U
miockocTsmu (10 u)

VYTIiiBl B IPOCTPAHCTBE:
YIOJI MEXAY IPSIMOU U
IIJIOCKOCTBIO; IBYTPaHHBIN
YIOJI, TUHEUHBIN Yyron
JIByTPaHHOTO yTJIa.
[lepneH UKy ISIPHOCTD
IIJIOCKOCTEM: IIPU3HAK
NEPIEHIUKYISIPHOCTH
JIBYX IIJIOCKOCTEM.
Teopema o Tpéx
MEePIEHAUKYIISIPAX

AKTyanu3upoBaTh (haKThl
1 METOJIbl IUIITAaHUMETPHH,
peleBaHTHBIE TEME,
IIPOBOJMTH aHAJIOTHH.
JlaBaTh omnpenecHue yria
MEXIY MPSAMOU U
IJIOCKOCTBIO,
(bopMyaHpOBATH TEOPEMY O
TPEX NMEepPIEHIUKYIAPAX U
o0paTHYIO K HEH.
Haxonuts yrom mexnay




MIUPAMHU/IBL; IPaBUIIbHAS U
yced€HHas nupamuaa.
DeMeHTHI IPU3MbI U
nupamuisl. [IpaBuiibHbIE
MHOT'OIPAHHUKH: MTOHATHE
MIPaBUIILHOTO
MHOI'OTPaHHUKA;
IIpaBWJIbHAs IpU3Ma U
MpaBUJIbHAS MUPAMUJIA;
IIpaBWJIbHAs TPEYroibHast
MUpaMKJia U NPaBUIbHBIN
TeTpa’ap; KyoO.
[Ipencrasnenue o
MIPaBUJIbHBIX
MHOI'OTrpaHHUKAX:
OKTa3Ip, JOJAEKAdAP U
ukocasip. Cummerpus B
IIPOCTPAHCTBE: CUMMETPHUS
OTHOCHUTEJILHO TOYKH,
IIPSIMOM, TUIOCKOCTH.
DeMeHThl CHMMETPUH B
nvpamuax,
napajienenuneaax,
MpaBUJIbHBIX
MHOTOTpaHHHUKAX.
Brrunciienue anemMeHToB
MHOTOTPaHHHUKOB: p&Opa,
JaroHau, yriibl.
ITmomane OOKOBOM
MOBEPXHOCTHU U MOJTHON
MTOBEPXHOCTHU MPSAMOI
MIPU3MBI, TUIOIIA/1b
OCHOBaHUM, TEOpEMA O
OOKOBOI TOBEPXHOCTH
IIPSAMOM IIPU3MBI.
[Tnomanp 6okoBoOM
MIOBEPXHOCTU U
MMOBEPXHOCTHU MPABUILHON
MMpaMuUbl, TEOpEMa O
Iomaau 0OKOBOM
MIOBEPXHOCTU YCECUEHHOU
MMpaMUIbI

IIPSIMOM U INIOCKOCTBIO B
MHOT'OTpaHHUKE,
paccTosiHuE OT TOYKHU JI0
MPSIMOM Ha TUIOCKOCTH,
HCTIONB3YS TEOPEMY O TPEX
MEepHEHIUKYISApaX.
[IpoBOoaMTH HA UepTEXKE
NEePHEHAUKYIISIP: U3 TOUKH
Ha MpsMYI0; U3 TOYKU Ha
IJIOCKOCTH. /aBaTh
OIpezieNIEHUE JIBYIPaHHOTO
yIja ¥ €ro 3J1€MEHTOB.
OOBACHATH PAaBEHCTBO BCEX
JINHEMHBIX YIJIOB
JIBYT'PAHHOI'O yTJa.
Haxonuts Ha uepTexe
JBYT'PAaHHBIN yroJl pu
pebpe mupaMusIbl, TPU3MBI,
napajuiesienunesaa.
DopMyIMpOBATH TEOPEMY
0 oA OOKOBOK
MOBEPXHOCTH MPABUILHON
yCEUEHHOU MUPAMHU/IBI.
Pemate 3a1aun Ha
BBIYUCIICHHE, CBSI3AHHbIE
C MUPaMUIAMHU, & TAKXKE
3aJ1a4¥ Ha IOCTPOEHUE
CEUYECHUM.

JlaBaTh onpeneseHne
MIPU3MBI, PACIIO3HABATH
BUJIBI TIPU3M, H300pakaTh
MIPU3MBbI HA YEPTEXKE.
Haxoauts minomanp
MOJIHOM 1T OOKOBOMA
MMOBEPXHOCTHU MPU3MBI.
N3y4aTh COOTHOLICHUS
Diinepa ais yucia péodep,
rpaHel U BepIINH
MHOTrorpanHuka. Mzyuarp
BU/IbI IPABUIIBHBIX
MHOT'OTPaHHUKOB, UX
Ha3BaHUA U KOJUYECTBO
rpaseil. 3y4darts
CUMMETPHIO
MHOTOTPaHHUKOB.




OOBACHATD, KAKHE TOYKH
Ha3bIBAOTCS
CUMMETPUYHBIMU
OTHOCHUTEIBHO TAaHHOK
TOYKH, IPSIMOH WUJTH
IIJIOCKOCTH, YTO HA3bIBAIOT
LIEHTPOM, OCBIO WJIN
MJIOCKOCTBIO CUMMETPUHU
¢burypsl.

[IpuBOaUTE IPUMEPHI
CUMMETPUIHBIX QUTYp B
aApXUTEKTYype, TEXHHUKE,
npupozae. MonenupoBarb
peanbHble CUTYalllu Ha
SI3bIKE TEOMETPHUH,
HCCIeA0BaTh NOCTPOCHHBIE
MOJIEJIH C UCTIOIb30BaHUEM
reOMETPUYECKUX TTOHATH,
HCII0JIb30BaTh N01001e
MHOTOTPaHHUKOB

OO6BEMBI
MHOTOTPaHHHUKOB (8 1)

[Tousatue 06 00BEME.
OO0BEM TUpaMHuIbI,
TIPU3MBbI

AKTyanu3upoBaTh (aKThl U
METO/bI IIJITAHUMETPUH,
peJeBaHTHBIE TEME.
OOBACHSATD, KaKk
U3MepsoTCs 00BEMBI Tel,
MIPOBO/IS AHAJIOTHUIO C
U3MEpPEHHEM IUIONIAACH
MHOTOYTOJIbHUKOB.
®opMyIMpPOBATH OCHOBHBIE
CBOMCTBA 00BEMOB.
N3yuatk, BHIBOAUTH
bopmyrsl 00bEMa
MPSIMOYTOJILHOTO
napajuieJenumnes1a, Mpu3Mbl
Y THPaMUIbI.

Brraucasate 00bEM pu3Mbl
Y MUPAMUIBI 10 UX
3JIEMEHTAaM.

[TpumeHsITh 00BEM 115
pelieHus
CTEPEOMETPUUYECKUX 3a/1a4
M IS HaX0XKJICHUS
T€OMETPUUYECKHUX BEITNYHUH.




MopenupoBaTh peajlbHbIE
CUTyAallUH Ha SI3bIKE
TE€OMETPHH, UCCIEA0BATH
IIOCTPOECHHBIE MOJICIIN C
HCIIOJIb30BAHUEM
TFE€OMETPUUYECKUX MTOHATUI

[ToBTOpEeHue: ceuenus,
paccTosiHus U yrisl (8 4)

[TocTtpoenue ceueHuii B
MHOT'OTpaHHHUKE.
Beruucnenue paccTosHum:
MEX/y IByMsI TOUKaMH, OT
TOYKH J0 NPSIMOH, OT
TOYKH JI0 TNIOCKOCTH;
MEXIY
CKPEIINBAIOIIUMUCS
IPSIMBIMH.

Boruncnenue yrios:
MEXAY
CKPEILMBAIOIIUMUCS
MPSIMBIMU, MEX]TY PSAMOM
1 IJIOCKOCTBIO,
JIByTPaHHBIX YIJIOB, YIJIOB
MEXy TUIOCKOCTSMH

Crpouts ceueHue
MHOT'OTpaHHUKA METOJOM
CJIEZIOB.

JlaBaTh onpeneeHne
PacCTOSIHUS MEXIY
¢burypamu.

Haxonute paccrosHue
MEXKy NMapauieIbHbIMU
IJIOCKOCTSIMU, MEKIY
IJIOCKOCTBIO U
NapajuIeIbHOMN €1 IPSIMOH,
MEXy
CKPEIMBAIOIUMUCS
npsiMbiMU. CTPOUTH
JIMHEWHBIN yron
JIBYT'PAHHOIO yTjla Ha
YepTeKe MHOTOTPaHHUKA U
HaXOJUTh €r0 BEIUYHHY.
Haxoauts yriel Mexay
IUIOCKOCTSIMU B
MHOTOTpaHHUKAX

11 knmacc (He meHee 35 yacoB)

Ha3Banue pa3jgesia
(TemBbI) Kypca,
(K0JIMYECTBO YaCOB)

OcHOBHOe coep:kaHue

OcHOBHBIE BHUABI
AeSITeIbHOCTH YYALUXCS

Tena
BpAILICHUS
(12 9)

Cdepa u map: 11eHTp,

pamuyc, AMameTp; IIoNanb
MMOBEPXHOCTH C(ephl.
B3aumMHoOe pacrionoxxeHue
cdephl U TIOCKOCTH;
KacarteybHas IUIOCKOCTh K
cdepe; mromanb chepsl.
N3ob6paxenue chepsl, mapa Ha
TUIOCKOCTH.

Ceuenus mapa

AKTyanu3upoBath (PaKThl 1
METO/bI TFITAHUMETPHH,
peJeBaHTHBIE TEME,
MIPOBOJIUTH aHAJIOTHH.
JlaBathb onpeneneHus chepbl
W 11apa, UuX [eHTpa, paaunyca,
nuamerpa. Onpenensite
cepy kak durypy
BpaIIEHUsI OKPYKHOCTH.
Uccnenosats B3anMuoe




pacrionioskeHue chepsl 1
TJIOCKOCTH, IBYX cdep,
WUTIOCTPUPOBATH 3TO HA
YepTeKax U pUCYHKaX.
DopMyIIHUpPOBATH
OnpeIelIeHUE KacaTeabHON
IJIOCKOCTH K cdepe,
CBOMCTBO U IIPU3HAK
KacaTeJbHOU ITIOCKOCTH.
3HAKOMUTHCS C
re0JIe3MYECKUMHU JIUHUSMU
Ha chepe

Hunuuapuueckas
MMOBEPXHOCTh, 00pa3yroIne
LWIAHAPUYECKON
MMOBEPXHOCTHU, OCh
LWIAHAPUYECKON
nosepxHoctu. Lunuuap:
OCHOBaHUS U OOKOBas
MMOBEPXHOCTh, 00pa3yroIias u
0Cb; IJIOLIAAb OOKOBOM U
MIOJIHOW MTOBEPXHOCTH.
N3o06pakenne nunuHapa Ha
mockocty. Pazséprka
uunuHapa. CedeHus
UUAIUHAPA (TTIOCKOCTBIO,
MapaieIbHON WU
MEePIECHANKYIISPHON OCH
HAJTUHIPA)

OOBICHATD, UTO

HA3BIBAIOT IIWIUHIPOM,
HA3BIBATh €T0

JJIEMEHTHI.

N3y4arh, 00BACHATH, KaK
TOJTYYUTh IVTHHID MyTEM
BpAIICHUS TPSIMOYTOIHHHKA.
BBIBOIUTH, UCTIONB30BaTh
(bopMyJIBI I71S1 BBIYUCIICHUS
womaayu OOKOBOM
MMOBEPXHOCTH IIMIIUHIPA.
N3yuats, pacrio3HaBarthb
pa3BepTKy MUIUH/PA.
N300pakaTh OWIHHID U €T0
CEYCHUS TUIOCKOCTHIO,
MPOXOJIAIIEH Yepe3 ero och,
napajyieaIbHON UIn
MEPIICHUKYJISIPHON OCH.
Haxoauts minomaan STux
ceyeHuil. MoaenupoBarthb
peasbHbIE CUTYyAIlNH Ha
SI3BIKE TEOMETPHH,
HCCJICIOBATh MIOCTPOCHHBIC
MOJIENIN C HUCTIOJ30BAHUEM
reOMETPUYCCKUX MTOHATUH

KoHnunueckas noBepXHOCTb,
o0pa3yronme KOHUIeCKOn
[IOBEPXHOCTH, OCh U
BEpPIIMHA KOHUYECKON
noBepxHoctu. Konyc:

OOBACHATH, KAKOE TEII0
HA3BIBAIOT KPYTOBBIM
KOHYCOM, Ha3bIBaTh €TI0
anemMeHTsl. M3yuars,
OOBSICHATh, KaK TIOJYYUTh




OCHOBaHHE ¥ BEpIINHA,
o0pa3yromias 1 ocCh;
IUIOIIA b OOKOBOM M IOJHOH
MOBEPXHOCTH. Y CEUEHHBIIN
KOHYC: 00pa3yoIiue u
BBICOTA; OCHOBAHUS U
OO0KOBas MOBEPXHOCTb.
N300pakeHne KoHyca Ha
mockoctu. Pazeéprka
KoHyca. CeueHus KoHyca
(TUIOCKOCTHIO, MapalIeIbHON
OCHOBAHHIO, 1 IJIOCKOCTHIO,
MPOXOIAIIEH uepe3
BEPIINHY)

KOHYC MYTEM BpallCHUS
MPSIMOYTOJIBHOTO
TPEYroJbHUKA.

N306paxaTh KOHYC U €ro
CEYEHMS TUIOCKOCTHIO,
MPOXOASAIIEH uepe3 oChb, U
IIJIOCKOCTBIO,
NEePHEHANKYIISIPHON K OCH.
N3yuats, pacrio3HaBarth
pa3BEPTKY KOHYCA.
BrIBOIUTH, HCIIOIB30BAThH
(hopMyJIIBI 17151 BEIYUCIICHHS
Iomaayu OOKOBOH
IMOBEPXHOCTH KOHYCA.
Haxonuts IO AU
CEUEHUH, MIPOXOASIINX
yepe3 BEPIIMHY KOHYCa WIH
MepHEHIUKY IS PHBIX ero
OCH.

OOBACHATDH, KAKOE TEJIO
HAa3bIBACTCS yCCYEHHBIM
KOHYCOM.

N3y4atb, 00BACHATH, KaK
€ro MOJIyYUTh MyTEM
BpalIEHUs MPSIMOYTOJIbHOU
Tparneuuu. BeIBOIUTS,
PUMEHSATH (HOpMyITy ISt
BBIYMCIICHUS TUIOILAIU
OOKOBOI1 MOBEPXHOCTH
YCEUEHHOTO KOHYyCa

KomMOunamus ten
BpAaIICHUS U
MHOTOTPaHHUKOB.
MHoOrorpasHuk,
OITMCAaHHBIM OKOJIO
ctepsr; chepa,
BIIMCAHHAs B
MHOTOTPaHHUK WUJIU B
TEJIO BpallleHUs

AxTyanu3upoBaTh (akThl U
METO/Ibl IJITAHUMETPUH,
pEJIeBaHTHBIE TEME,
IIPOBOAMTDH aHAJIOTHH.
Pemate crepeomerpruueckue
3a/1a4M, CBA3aHHBIE C TEJIAMU
BpaIllCHUs1, IOCTPOCHUEM
CCUEHHUN TeJl BpaIlleHHUs, C
KOMOUHAIMAMU Tel
BpallleHUs U
MHOT'OTpaHHUKOB Ha
HaXO0XJACHHUE
re€OMETPUUYECKUX BEJIIMYMH.
Hcnons30Bate pu pelieHuA




CTEPEOMETPUYECKUX 3a/1a4
TUTAHUMETPUYECKUe (PaKThI U
METO/BI 33/1a4 Ha
BBIUHCIICHHUE U
J0KAa3aTeIbCTBO.
MopenupoBaTh peajibHbIE
CUTYaIlH Ha SI3bIKE
Tre€OMETPHH, UCCIIE0BATh
IIOCTPOEHHBIE MOJIEIH C
HCIIOJIb30BaHUEM
F€OMETPUUYECKUX TOHATUI

OOBEMEI
ten (5 u)

ITonsatue 06 00BEME.
OCHOBHBIE CBOMCTBA 00HEMOB
ten. O0bEM HUIHHIIPA,
KoHyca. O0bEM 1mapa u
mwiomanb chepsr [TomobHBIE
TeJa B MPOCTPAHCTRBE.
CooTHOIIEHUS MEXIY
IJIOIIAJASIMUA TTOBEPXHOCTEM,
00BEMaMU ITOTO0OHBIX TET

AKTyanu3upoBaTh (aKThl U
METObI IIJITAHUMETPUH,
peleBaHTHBIE TEME,
MPOBOJIUTH AHAJIOTUH.
BrIBOAUTDH, HCIIOB30BATh
(hopMyITBI 00BEMOB:
MIPU3MBI, IIWIHH]IPA,
MApaMU/bl, KOHYCA;
YCE€YEHHOM MUPaMUJIbI U
YCEUEHHOTO KOHYCA.
Pemats
CTEPEOMETPUUYECKUE
3a/1auu, CBA3aHHBIC C
BBIYUCIICHHEM 00BEMOB.
®opMyIMpOBATH
OIpeJIETICHUE IAPOBOI0
CErMeHTa, IapoBOro CIIos,
IapOBOIO CEKTOpa.
[TpumensTH POpPMYIIBI IS
HaX0XJICHUS 00bEMOB
IapOBOI'0 CETMEHTA,
1apoBOro cekropa. Pemars
CTEPEOMETPUYECKHUE
3a/1auu, CBSA3aHHBIC C
00BEMOM T1apa u
TIOMIAIBI0 Cephl.
MopenupoBaTh peajibHbIE
CUTYaIlMH Ha SI3bIKE
r€OMETPUHU, UCCIIEA0BATH
MMOCTPOCHHBIE MOJIETU C
HCIIO0JIb30BaHUEM
F€OMETPUUYECKUX TTOHSATHM.




AKTyanu3upoBaTh (pakThl 1
METOBI INITAHUMETPHUH,
pelieBaHTHBIE TEME,
MIPOBOJIUTH AHAJIOTHH.
Pewmate
CTepEeOMETpUUECKHE
3a/1a4u, CBSI3aHHbBIE C
COOTHOILIEHHEM 00BEMOB U
MOBEPXHOCTEN TOJOOHBIX
TEJI B IPOCTPAHCTBE.
MopennpoBaTh peajibHbIE
CUTYyalll{ Ha S3bIKEe
reOMEeTPHHU, UCCIIEIOBATD
MIOCTPOECHHBIE MOJIEIIN C
HCIOJIb30BaHUEM
reOMETPUUECKUX MOHATUI

BekTopsl 1 KOOpAMHATHI
B nipocTtpanctse (10 1)

Bekrtop Ha mimockocTy U B
npoctpanctBe. CloXeHue u
BBIYMTAHUE BEKTOPOB.
YMHOKEHUE BEeKTOpa Ha
yucno. Pa3noxenue Bekropa
10 TPEM HEKOMIUTAHAPHBIM
BekTopam. [IpaBuio
napajulenenumnena. Pemenue
3a/1a4, CBSI3aHHBIX C
MIPUMEHEHUEM ITPABUII
JEUCTBHUN C BEKTOPAMH.
[IpsimoyronbHas cuctema
KOOPJMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa.
[Ipocreiimme 3a1auu B
KOOpAUHATaxX. YTOJ MEXITY
BekTOpamu. CKajsipHOe
IIPOU3BE/IEHNE BEKTOPOB.
Brruucnenue yrios Mexty
MPSIMBIMU U TUIOCKOCTSIMH.
KoopanHatHO-BEKTOPHBIN
METOJ MPU PELICHUHN
T€OMETPUUYECKHX 3a/1a4

AxTyanu3upoBaTh (pakThl 1
METO/IbI TFITAHUMETPHH,
peJieBaHTHBIE TEME,
MIPOBOJIUTH AHAJIOTHH.
OnepupoBaTh NOHATHEM
BEKTOp B MMPOCTPAHCTBE.
®opMyIHpPOBATH PABUIIO
napajiesenumneaa npu
CJI0KEHUH BEKTOPOB.
CknanpiBaTh, BHIYUTATh
BEKTOPbI, YMHOXATh BEKTOP
Ha 4UCIIO.

N3y4aTh OCHOBHBIE
CBOMCTBA ATUX ONEpaIUid.
JlaBaTb onpeneneHue
MPSIMOYTOJIbHOW CUCTEMBbI
KOOpJMHAT B
MPOCTPaHCTBE. BbIpa3uTh
KOOpJMHATHI BEKTOpA Yepes
KOOpJMHATHI €r0 KOHIIOB.
BriBOoauTE, NCIIONIB30BATH
(dbopMyIly IITUHBI BEKTOPA U
pacCTOSTHUS MEXKITY
ToukaMu. BeipaxaTh
CKaJISIPHOE MPOU3BEICHHE
BEKTOPOB YepPe3 UX
KOOPJIMHATHI, BEIYUCTISATH
YTOJ MEXIY ABYMS




BEKTOPaMH, JBYyMs
npsMbIMU. HaxoauTs yroin
MEXKIy NPSMOU U
IJIOCKOCTBIO, YTOJI MEXK Y
IBYMsI INIOCKOCTAMH
AHAIINTUYECKUMU
MeTonaMu. BeiBoguTs,
UCMOJIb30BaTh GOPMYITY
paccTosiHus OT TOYKH 110
IJIOCKOCTH

[ToBTOpEHME,
00001IeHne
CUCTeMAaTH3aIIUs
3HaHu# (8 4

OcHoBHbIE GUTYPHI, (PAKTHI,
TEOPEMBI Kypca TUIAaHUMETPHH.
3amaun MIaHUMETPUU U

METO/IbI UX PEIICHHUS.

OcHoBHBIE UTYPHI, (HAKTH,
TEOPEMBI Kypca CTepEOMETPHUH.
3agaun CTEPEOMETPUN U METObI
WX pEIICHUS

Pemates mpocTteiimme 3agaun
Ha HaXxOKJEeHWE IJIUH U

YIJIOB B TEOMETPUUYECKHUX
¢burypax, npUMeHATh

teopemy Iludaropa,

TEOPEMBI CHHYCOB U
KOCHHYCOB.

Haxoauts nomanab
MHOTOYTOJIbHHUKA, KPYyTa.
Pacno3naBath mogo0HbIE
(burypsl, HAXOAUTb OTHOIICHUS
JUIUH U IIOMIaAcH.
Hcnonbs30BaTh pu peLICHUN
CTEPEOMETPUUYECKHUX 3a/1a4
(haKThl B METOJIBI INITAHUMETPUHN




PABOYAS [TIPOTPAMMA
YUEBHOTI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA»
HEJIN U3YUYEHUA YUEBHOT'O KYPCA

VY4ebnpiii kKypc «BepoATHOCTh M CTATUCTHKa» 0a30BOTO YPOBHS SIBIISICTCS
OPOAOKEHHEM M Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca 0a3oBOro ypOBHS
ocHOBHOM mmKoabl Kypc mpennasHadeH mns (popmMupoBaHus y OO0ydarolIUXcs
CTaTUCTUYECKON KyJbTYypbl M TOHUMAaHUS POJIM TEOPUH BEPOSTHOCTEM Kak
MaTEMaTUYECKOr0 MHCTPYMEHTA ISl M3YUYEHHUs CIyYalHBIX COOBITUM, BEIMYUH U
npoueccoB [lpu um3ydeHum kypca oOoramarorcs MNPEACTaBICHUS Yydaluxcs O
METOJaX UCCIEeI0BaHUs U3MEHUUBOI0 MUpPA, Pa3BUBAETCSI IOHUMAHHUE 3HAYUMOCTHU
U OOIIHOCTHM MaTeMaTUYeCKUX METOJOB MO3HAHHUS KaK HEOThEMJIEMOW dYacTu
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHMS

ConepxaHue Kypca HaIlpaBJICHO Ha 3aKpEIJICHUE 3HAHWM, ITOJyYEHHBIX MIPU
U3YYEHUHU Kypca OCHOBHOM IIKOJbI U Ha Pa3BUTHUE MPEJICTABICHUN O CIyYalHBIX
BEJIMYMHAX U B3aUMOCBA3SIX MEXKy HUMHU Ha BaKHBIX TPUMEPAX, CEOKETHI KOTOPBIX
MOYEPIHYTHl U3 OKpyXkaromero mupa B pesynbrare y oOydaromuxcs AOHKHO
chopMHUpoOBaTbCS TPENCTaBIEHHE O Hauboliee YMOTPEOUTEIbHBIX U OOIIMX
MaTeMaTUYECKUX MOJIEIISIX, UCIIOIb3YEMbIX JJISl OMUCAHUSI aHTPOTIOMETPUYECKUX U
neMorpauueckux BEIUYHMH, TMOTPEUIHOCTEH B Pa3jIMYHOTO poJa H3MEPEHUsX,
JUTATETHHOCTH 0€30TKa3HOM pabOThl TEXHUYECKHX YCTPOMCTB, XapaKTEPUCTHUK
MacCOBBIX SIBJICHUI U MPOLIECCOB B OOIIECTBE

B cooTBeTCTBMM C yKa3aHHBIMU IEJISIMH B CTPYKType y4eOHOro Kypca
«BeposTHOCTh M CTAaTUCTUKA» CpeJHEN IMIKOJIbl Ha 0a30BOM YPOBHE BBIJIEICHBI
CIIeNyIOIME OCHOBHBIE cojepkareiabHble JUHUU: «ClydailHble COOBITHS U
BEPOSITHOCTUY, «ClydailHble BETMYUHBI U 3aKOH OOJBIINX YHCEID)

BaxxHyro dYacth Kypca 3aHMMAaeT HW3YYEHUE T'E€OMETPUYECKOrO0 U
OMHOMUAJILHOTO PacHpeiesieHnid 1 3HAKOMCTBO C MX HENPEPBIBHBIMU aHAJIOraMu
NOKAa3aTeJIbHBIM U HOPMaJIbHBIM paclpeaesIeHUIMU

Copnepxxanue nuHUM «Ciy4ailHble COOBITUSL U BEPOATHOCTU»  CITY>KHUT
OCHOBOM 151 (hOPMHUPOBAHUS TPEJCTABICHUNA O paclpelelIeHUH BepOsITHOCTEN
MEX Iy 3HAUCHUSIMU CITyYailHbIX BETMYMH, a TAKXKE 3Ta JIMHUS HeoOXo1MMa Kak 0a3a
JUIST  M3Y4YeHHS 3aKkoHa OOJpIIMX Yuced — (yHIaMEHTaJbHOTO 3aKOHAa,
JICHCTBYIOIIETO0 B TPUPOJE W OOIIECTBE W HMEIOLIEr0 MaTeMaTHYeCKYIo
dopmanmmzaruio CaMm 3aK0H OOJBIIUX YUCEN MPEAJAraeTcs B O3HAKOMUTEIHHOU
(opMe ¢ MUHUMAJIBHBIM UCIIOJIb30BAHUEM MaTEMATUYECKOTO (hopMain3mMa

Tembl, CBSI3aHHbIE C  HENPEPBIBHBIMU  CIyYallHbIMU  BEJIMYMHAMH,
aKLIEHTUPYIOT BHUMAHUE NIKOJBHUKOB HAa ONUCAHUU M H3YYEHUHU CIIy4alHBIX
SIBJICHUI C TOMOIIBIO HEMpephIBHBIX (yHKIMH OCHOBHOE BHUMAHUE YACNSIETCS



II0KA3aTEJIbHOMY ¥ HOPMAaJbHOMY DPACIIPEACIICHUSAM, IPU 3TOM IPEAIOJIaraeTcs
03HAKOMUTEIHHOE N3YUCHHE MaTepralia 0e3 10Ka3aTeIbCTB IPUMEHIEMbIX ()aKTOB

MECTO KYPCA B YYEBHOM IIJTAHE

B yueOHOM miaHe Ha M3yudeHHE Kypca «BeposTHOCTh M CTaTHCTHKAa» Ha
0a30BOM ypoBHE OTBOAMTCS | ydeOHBI yac B HENENIO0 B TEUEHUE KAXKJOTO roja
o0yuenusi, Bcero 70 yueOHBIX YacoB.

INTAHUPYEMBIE IIPEAMETHBIE  PE3VJIBTATBI OCBOEHUA
ITPUMEPHOI PABOYEI ITPOTPAMMEI KYPCA (TTO TOJIAM OBYUEHMS)

[IpenmMeTHble pe3ynbTaTbl OCBOCHUSA Kypca «BeposATHOCTh U CTATUCTUKA» B
10—I11 kmaccax OpPUEHTHUPOBAaHBI Ha JOCTMIXKEHUE YPOBHS MATEMATHYECKOU
IPAaMOTHOCTH, HEOOXOJUMOTO Jid YCHEUIHOrO peleHus 3axad U mnpodiieM B
peanbHOM KU3HU U CO3/IaHUE YCIOBHM JIJISl MX OOIIEKYJIbTYPHOIO Pa3BUTHS

OcBoenue yueOHOro Kypca «BeposSTHOCT M CTaTHCTHKa» Ha 0a30BOM
YpOBHE cpeaHero oOuero oOpa3oBaHUs JOJDKHO 00ecreuuBaTh JOCTUKEHUE
CJIEIYIOIUX MPEAMETHBIX 00pa30BaTENIbHbBIX PE3YJIbTATOB:

10 kmacc

YurtaTe ¥ CTPOUTH TAOIUIIBI U AUATPAMMBI.

OnepupoBaTh  MOHATHUAMM:  CpeaHee  apupMETUYecKoe,  MeAuaHa,
HauOoJblIee, HAMMEHbIIIEE 3HAUEHUE, pa3MaX MacCUBa YMCIOBBIX JAHHBIX

OnepupoBaTh MOHATUSAMU: CIyYalHBIA 3KCIIEPUMEHT (OMBIT) U CIy4yalHOe
COOBITHE, DJIEMEHTAapHOE COOBITHE (JIEMEHTAPHBIM HMCXOJ) CIy4allHOTO OIIBITa;
HaXOJUTb BEPOSITHOCTH B OMNbBITaX C PABHOBO3MOXHBIMU CITyYailHBIMU COOBITUSMH,
HaxXoJWTb W CpPaBHMUBATh BEPOSITHOCTH COOBITUH B M3YyUEHHBIX CIIy4alHbIX
DKCIIEPUMEHTAX

Haxogute u ¢opMynupoBath COOBITHS: TEpeceueHue W OOBEIMHEHHE
JAHHBIX COOBITUM, COOBITHE, TPOTUBOMOJIOKHOE JAHHOMY COOBITHIO; MOJIb30BATHCS
auarpaMMmamu Jisiepa u (GopMyJIoi CIoKeHHUs] BEPOATHOCTEN TP pELICHUU 3a1a4

OneprpoBaTh MOHATUSIMU: YCIOBHAsl BEPOATHOCTb, HE3aBUCUMBIE COOBITHS;
HaXOJUTh BEPOSATHOCTH C IOMOILNBIO IIpaBUiia YMHOXKEHHS, C MOMOUIBIO JI€pEBa
CIIy4aliHOTO OIIbITa

[IpumeHsITh KOMOMHATOPHOE MIPABUIIO YMHOKEHUS IIPU PEILICHUH 33124

OnepupoBaTh MOHATHSIMU: HCIBITAHUE, HE3ABUCUMBIE HUCIBITAHMS, CEPHS
UCIBITAHUM, yCHeX W HeyJada; HaXOAUTh BEpPOSTHOCTH COOBITUH B CEpUU
HE3aBUCUMBIX MCIBITAHUHN JI0 IEPBOTO yCIEXa; HAXOJUTh BEPOSTHOCTH COOBITHH B
CEepUM UCTIIbITAaHUN bepHyum.

OnepupoBaTh  NOHATUSAMHU:  ClIy4yallHas  BEJIMYMHA, PACIPEICICHUE
BEPOSATHOCTEHU, JUarpamma pacrpeeneHus

11 kmacc



CpaBHUBAaTH  BEPOSTHOCTM  3HAUYEHUM  CIy4YallHOM  BEJIMYHMHBI MO
pacupeAesieHUIO WK C IIOMOIIBIO JUarpaMm

OnepupoBaTh MOHATHEM MATEMATHYECKOTO  OXHUIAHUS; IPUBOAMTH
IIPUMEPBI, KAK NPUMEHAETCA MAaTEMATUYECKOE OXKUIAHUE CIIyYalHOW BEJIVYMHBI
HaXOJUTh MaTEMATUYECKOE 0KUAAHUE IO JTAHHOMY PaCIpPEIEICHAI0

HNMmeTh npeacTaBieHUe O 3aKOHE OONBIINX YHCEIL.

NmeTs npeacTaBieHre 0 HOPMAIbHOM PacIpeacICHUN

COAEPXAHUE YYEBHOI'O KYPCA (I10 TOJAM OBYYEHU )

10 kiace

[IpencraBinenre AaHHBIX C MOMOLIbI0 Tabnuu U guarpamm  CpenHee
apudmMeTnyeckoe, MenuaHa, HaumOoOJblllee M HaUMEHbIIEEe 3HAYCHUs, pa3Max,
JUCIIEPCHS M CTAHIAPTHOE OTKIOHEHUE YUCIOBBIX HAOOPOB

CnyyaliHple  DKCHEpUMEHTHI  (OMBITBI) W ClIy4yallHble  COOBITHS.
DOnemeHTapHble COOBITHS (MCXObI) . BeposTHOCTH citydaitHoro coObITHs. binzocth
YacTOTBl U BEPOSATHOCTU COOBITUH. CirydailHble OIBITHI C PaBHOBO3MO>KHBIMU
JJIEMEHTapHBIMU  COOBITUAMU  BeposiTHocTH  cOOBITMH B ONBITax  C
PaBHOBO3MOXHBIMHU AJIEMEHTAPHBIMU COOBITUSMU

Onepanun HaJl COOBITUSIMU: IepeceyeHune, 0o0BbeIMHEHNE,
IPOTUBOIIOJIOXKHBIE  CcOObITHSA. Jlmarpammbl Oilsiepa. PopMyna  CIOXKEHUS
BEPOSTHOCTEU

VYciioBHass BEPOSTHOCTh YMHOXKEHHE BEPOATHOCTEH /[lepeBo cirydailiHOTO
skcniepuMenTa @opmysia noaHoH BepoaTHOcTH HezaBucumble coObITHS

Komb6unaropaoe npasuno ymHoxxkeHusi [lepecranoBku u axropuan Yucno
coueranuii Tpeyronbuuk [lackans @opmyna 6unoma HeroToHa

buHapHBI City4ailHBIN ONBIT (MCIIBITAHUE), YCIIEX U Heynada. HezaBucumele
ucneiTanus. Cepuss HE3aBHCHMBIX HCHBITaHUN 10 mnepBoro ycmnexa Cepus
HE3aBUCHUMBIX UCTIBITAHUN bepHyinu

Cnyuaiinas BenuuuHa. Pacmpenenenue  BepostHocTed.  Jlmarpamma
pacupenenenus I[Ipumepsl pacnpenencHuil, B TOM 4YHUCIE, F€OMETPUYECKOE U
OMHOMHAIILHO

11 kmacc

UucnoBele  XApaKTEPUCTHUKU  CIyYaMHBIX BEIWMYMH: MaTEMaTU4YECKOE
OKMJAHUE, AUCHEPCUs W CTAHAAPTHOE OTKIOHeHHe [Ipumepsl mnpruMeHeHus
MaTeMaTH4YECKOr0 OXKUIAHWsA, B TOM YHCIIE B 3a/1a4aX U3 IOBCEIHEBHOM >KU3HH.
MareMarnyeckoe OxugaHue OMHAPHOW CllydailHOW BeaW4HMHBI. Maremarnueckoe
0’)KMJIAHUE CYMMBI CITy4ailHbIX BEIUYMH MaTteMaTH4eCcKOe OKUJAHUE U AUCTIEPCUs
reOMETPUYECKOr0 1 OMHOMUAJIBHOTO paclpeesIeHui



3akoH OOJBIIMX YHUCEI M €ro pojb B HayKe, NPUPOAE U OOIIECTBE.
Bu16opouHbIii METOT MCCIISIOBAHMMA

IIprMepbl HENpEephIBHBIX ClOy4YalHbIX BenW4MH [loHATHE O TIUIOTHOCTH
pacrpeneneHus 3anadu, NPUBOIAIINE K HOPMAIBHOMY pactpeneneHuro [lonsarue

0 HOPMAJILHOM PACIIPE/ICIICHUH.
TEMATHUYECKOE ITJTAHUPOBAHUWE YYEBHOI'O
KYPCA (ITO TOAAM OBYUYEHUM )

10 knacc (He MeHee 35 1)

Ha3zBanue pa3nena OcHoBHOe coiep:KaHue OcHOBHBIE BHbI
(TeMbl) (KOJIMYECTBO AeSITeJIbHOCTH 00y4aromuXcs
4acoB)
[IpencraBnenue [IpencraBneHune TaHHBIX C W3Bnekats nHhoOpMaInio us3
TAHHBIX U MTOMOIIBIO TAOIUIL U TaOJIUIl U IUArpaMM,
onucaTesbHas nuarpamm. Cpennee UCIIONIb30BaTh TAOIUIIBI U
cratucTuka (4 u) apupMeTHIeCcKoe, MeIMaHa, JarpaMMsl ISt
HanOoJIbIIIee U HAUMEHBIIIEE MIpEeACTABICHUS
3HAYEHUSs, pa3Max, CTATUCTUYECKUX JTAHHBIX.
JUCTepcusi CTaHIapTHOE Haxonuth onucarenbHbIe
OTKJIOHEHHE YUCIIOBBIX XapaKTePUCTUKH JTaHHBIX.
HabOpOB BoiaBurate, KpUTUKOBAThH

TUIIOTE3bI O XapaKTepe
CIIy4aiiHOM U3BMEHYMBOCTH U
orpenesonux e€¢ hakropax

CrnyualiHbl€ OIIBITHI CiyualiHble SKCIIEpPUMEHTHI BeraensaTs Ha npuMepax

U CIIy4alHbIe (OmBITHI) U CiTy4ailHbIE cllyyaiiHble cOOBITHS B

COOBITHSI, OTIBITHI C COOBITHS. DJIEeMEHTapHbIE OINHMCAaHHOM CIIy4yallHOM

PaBHOBO3MOKHBIMHU coOBITUS (MCXOMBI). onsITe. POPMYIUPOBATH

AJIEMEHTapHBIMU BeposiTHOCTB citydaiiHOTO YCIJIOBUS TPOBECHUS

ucxonamu (3 4) coObITus. BepositTHOCTH CITy4alHOTO OTIBITA.
COOBITHI B OMBITAX C Haxonuts BeposiTHOCTH
PaBHOBO3MOYKHBIMH COOBITHI B OMBITAX C
3JIEMEHTAapHBIMU PaBHOBO3MOXHBIMU
coobITusiMH. [IpakTueckas ucxonamu. MozaenupoBarb
pabota OTIBITHI C PABHOBO3MOKHBIMU

3JI€eMEHTapHBIMU UCXO/IaMH B
X0JI€ PAKTHYECKON pabOThI

Omneparuu Haj Omneparuu HaJ COOBITHIMU: Hcnonp30Bath auarpamMmmsbl
COOBITHSIMU, nepecevyeHue, 00beTMHCHUE Diisiepa U CIIOBECHOE
CIIO)KEHUE COOBITHI, OIMHCaHUEe COOLITUI ISt




BeposiTHOCTEH (3 u)

IIPOTUBOIIOJIOKHBIE
coObITHs. [lnarpaMmel
Diinepa. Gopmyna
CJI0’KEHUS BEPOSATHOCTEN

(bOopMyYIHPOBKH U
HU300paxeHusI OObSTUHEHUS 1
nepeceyeHus COOBITHH.
Pemrate 3agauu ¢
UCTIOJIB30BaHUEM (POPMYITBI
CJIO’KEHUS BEPOSTHOCTEH

YcnoBHas
BEPOSTHOCTb,
JIEPEBO
CJIy4aiiHOT'O OIBITA,
dbopMyIia OTHOM
BEPOSITHOCTH U
HE3aBHUCHUMOCTH
coObITHH (6 1)

YcnoBHas BEpOATHOCTb.
YMHOK€EHNE BEPOATHOCTEH.
JepeBo ciry4aifHOro
skcnepuMmenra. Gopmyiia
IIOJIHOW BEPOSITHOCTH.
He3zaBucumeie coObIThs

Pemars 3amaun Ha
HAXO0XJICHHE BEPOSATHOCTEH
COOBITHIA, B TOM YHUCIIe
YCIJIOBHBIX C IIOMOILIBIO
JlepeBa CIIy4ailHOrO OIbITA.
Ornpenenarb HE3aBUCUMOCTD
coObITUl IO hopmyIie U 1o
OpraHu3aly CIly4aiiHoro
OmbITa

DneMEeHThI
koMOuHaTopuku (4

4)

KomOunaropHoe npaBuiio
ymHOXeHus. [lepecraHOBKH
u paxtopuain. Yucno
coueTaHui. TpeyrosbHUK
[Mackansa. ®opmyna OuHOMA
Herorona

Hcnonp3oBarh npaBuiio
YMHOXXEHUS AJIs
MIEPEYUCIICHUS COOBITHI B
CIIy4alfHOM OIIBITE.
[Tonp3oBatbest hopMyIIOn U
TpeyroyibHUKOM [lackans aiist
OIpEeIEICHUS YUCIIa
COYETaHNUU

Cepun
[I0CJIEOBATEIBHBIX
UCHOBITaHUN

(3 1)

bunapHsIii cIy4alHBIN OIBIT
(ucmpITaHME), yCHEX U
Heynaya. HesaBucumbie
ucneitanus. Cepus
HE3aBHCHMBbIX UCIIBITAHUN 70
nepBoro ycnexa. Cepus
HE3aBHCHMBIX UCIIBITAHUN
bepnyuu. [IpakTnueckas
paboTa ¢ UCIOIb30BaHUEM
AJICKTPOHHBIX TAOJIHUIL

Pa30uBath cioxHbIE
JKCIIEPUMEHTHI Ha
OT/IEJIbHBIE UCIIBITAHMSL.
OcBauBaTh NOHSTHS:
UCIIBITaHUE, Cepus
HE3aBUCUMBIX UCTIBITAHUU.
IIpuBOaUTE IPUMEPHI CEPUIL
HE3aBUCHUMBIX
HUCTIBITAHUH.

Pemrate 3anaun Ha MOUCK
BEPOSITHOCTEH COOBITHI B
CEpHUH MCHBITAHUN J10
MIEpPBOTO ycrexa u B
CEpUsIX UCIIBITAHUI
bepnymnu. U3yuats B
X0J1€ MPAKTUYECKOMN
paboThI C
HCIIOJIh30BaHUEM




AJIEKTPOHHBIX TAOJIHUIL
BEPOSITHOCTH COOBITHI B
CepHUSX HE3aBUCHUMBIX
HACIBITAaHUH

Crny4aitabie
BEJIMYNHBI H
pacrpeeneHus
(6 1)

CrydaitHas BeJTMYHHA.
Pacnpenenenue
BeposTHOCTeH. Jluarpamma
pacmnpeaenenus. Cymma u
MIPOU3BEJICHUE CITyUYalHbIX
BennuuH. [Ipumepst
pacnpenesieHuil, B TOM
4HCJIE TEOMETPUUYECKOE U
OMHOMUAJIBbHOE

OcBauBaTh NOHSTHS:
cly4daiiHas BeJIMYMHA,
pacnpezenenue, Tadauia
pacrpezesieHus, [uarpaMmma
pacnpeaenenus. [IpuBoauth
IIPUMEPBI PaCIIPENCICHUN, B
TOM YHCJI€ TEOMETPUUECKOTO
1 OMHOMUAJIBHOTO.
CpaBHHBaTh pacnpeaeacHus
CIy4YailHbIX BEJIUYUH
Haxonuth 3HaueHUs1 CyMMBI
Y IPOU3BEJCHUS CITyYalHbIX
BennyuH. CTPOUTH U
pacro3HaBaTh
r€OMETPUUYECKOE U
OMHOMHATIBHOE
pacrpeneneHme

O06006meHne u
cucTeMaTu3alus
3HaHUH (6 1)

OmnucarenbHas CTaTUCTHKA.
Cry4aifHbIe ONIBITHI U
BEPOSITHOCTH CITyYaiHBIX
coOpITuii. Oneparu Haa
COOBITUSIMH. DJIE€MEHTHI
KOMOMHATOPHKH, CEPUI
HE3aBUCHUMBIX MCIBITAHUI

[ToBTOPSTH N3y4YEHHOE U
BBICTpauBaTh
CHUCTEMY 3HAHUU

11 knacc (He meHee 35 u)

Ha3zBanue paznena

OcHoBHOE COoICPKaAaHUEC

OcHoBHbBIE BHADBI IeSITEJIbHOCTH

(Tembl) 00y4arouuxcs
(KoJIM4YeCTBO
4acoB)
[ToBTOpEHME, CityyaliHble ONBITHI U [ToBTOpATH N3YyUEHHOE U
o0oO11eHue u BEPOSITHOCTH CITyYalHbBIX BBICTPanBaTh CUCTEMY
cUCTEeMaTu3aIus coObIThii. Cepun 3HaHUUN

3HaHUH (4 9)

HE3aBUCHMBIX UCITBITAHUN.
Crny4daiiHble BETUYUHBI U




pacrpeaeneHus

MaremaTnueckoe
OKUJaHKe
CIIy4aitHOM
BEJIMYUHBI (4 1)

[Ipumepsl npuMeHeHust

MaAaTEMAaTUYCCKOI'O OXXKHUJaHUA

(cTpaxoBaHue, joTepes).

Maremartnueckoe OXXKUgaHue
CYMMBI CIIy4alHbIX BEJIUYHUH.
MaremaTtnueckoe OXXHIaHUE

F€OMETPUUYECKOTO U
OMHOMHUAIIHLHOT'O
pacnpeneneHui

OcBauBaTh MOHATHE
MaTeMaTU4eCKOro

OKHUJIaHUS.

[TpuBoaUTH U 06CYXKIAThH
pUMEPBI TPUMEHEHUS
MaTEMaTHYECKOTO OKUJIaHHUS.
Breramciasate MaTeMaTHIECKOE
oxuganue. Mcnonap30BaTh
MMOHATHE MAaTEMaTHYECKOTO
O’KHMJIaHWSI M €TO CBOMCTBA TIPH
pelIeHu  3a/1a4.

HaxoauTe 1o u3BECTHBIM
dbopMynaM MaTeMaTHYECKOE
0’KHMJIaHUE CYMMBI CITyYailHbIX
BEJINYMH.

HaxoauTk o u3BECTHREIM
dbopmyaM MaTeMaTUYECKHE
OKHMJIaHUS CITy9IalHBIX
BEJIMYHH, UMEIOIIHX
T€OMETPUUYECKOE U
OMHOMMAIIPHOE pacIpeIeIeHUs

Hucniepcus u
CTaHIapTHOE
OTKJIOHEHUE
CITy4aitHOM
BEJIMYUHBI (4 1)

Hucnepcus u ctaHapTHOE

OTKJIOHEHHue. [Jucniepcun
F€OMETPHUUYECKOTO U
OMHOMHUAIBHOTO
pacnpeneseHusl.
[IpakTuyeckas padora c
HCIIOJIb30BAHUEM
AJIEKTPOHHBIX TAOJIHIL

OcBanBaTh NOHATHS:
TUCTIPCHS, CTAaHITAPTHOE
OTKJIOHEHHE CITy4alHON
BeIMYMHBL. HaxoouTh
JUCTIEPCHIO TI0
pacnpenenennto. Haxoauts mo
U3BECTHBIM (popMyam
JTUCIIEPCUIO0 TEOMETPUUECKOTO
1 OMHOMHAJILHOI'O
pacnpe/ieNieHus, B TOM YUCJIC B
X0JI€ PAKTHUYECKOM pabOTHI C
UCIIOJTb30BaHUEM 3JICKTPOHHBIX
Ta0IHII

3aKkoH OONBIINX
gucen (349)

3aKkoH OOJIBIINX YHUCEI.
Br16opounslii MeTOx
HCCIIE0BaHUM.
[IpakTuueckas pabora c
WCTIOJIh30BaHUEM
AJIEKTPOHHBIX TaOJIHUI

3HAKOMHUTHCS C BEIOOPOYHBIM
METOJIOM HUCCIIEI0BAHUS
COBOKYITHOCTH JITaHHBIX.
N3y4ate B X0/1€ MPAKTUYECKOU
paboTHI C UCTIOJIB30BAHUEM
AJICKTPOHHBIX TAOJIUII




pUMEHEHHE BEIOOPOYHOTO
METO/1a UCCIIeI0BAHUS

HenpepriBHble [Ipumeps! HENPEPHIBHBIX OcBauBath NOHATHSA:
CIly4aliHble CIIy4alHbIX BEJINYMH. HEIpEPBIBHAS CITydaiHas
BEJIMYMHBI OyHKIMS IJIOTHOCTH BEJINYMHA, HEIIPEPBIBHOE
(pacmipeneneHus) pacrpeeieHusl. pacripeaenenue, QyHKIus
(24) PaBHOMEpHOE IUIOTHOCTU BEPOSATHOCTH.
pacnpeneseHue 1 ero [TpuBoIUTE IpUMEpPHI
CBOMCTBA. HENPEPBIBHBIX CIyYalHBIX
BEJIMYMH.
Haxonuts BeposTHOCTH
COOBITHI 11O TAaHHON (PYHKIUU
IUIOTHOCTH, B TOM YHCJIIE
PaBHOMEPHOTO paclpeeaeHus
Hopmanbenoe 3agauu, OpUBOASIIUE K OcBauBaTh MOHATHS:

pacripeneneHus (2

4)

HOPMaJIbHOMY
pacnipeaenennro. OyHKIus
IUIOTHOCTH U CBOMCTBA
HOPMaJIbHOTO
pacmpeeseHusl.
[IpakTuyeckas pabora c
HCIIOJIE30BAHHEM
AJIEKTPOHHBIX TAOJIHUIT

HOPMAJIbHOE paclpeeieHHeE.
BoiaensaTe o onucanuio
CIIy4YalHbIC BEJIUYMHBI,
pacrpenesn€HHbIE 110
HOPMAJIBHOMY 3aKOHY.
[IpuBOoaUTE IPUMEPHI 33114,
IIPUBOASAIINX K HOPMAIBHOMY
pacnpenenenunto. Haxoauts
YHUCJIOBBIE XapAKTEPUCTUKH
HOPMAJIBHOTO pacipeesIeHus
10 U3BECTHBIM (OPMYJIaM.
Pemars 3agaun,

CBSI3aHHBIE C

IIPUMEHEHUEM CBOWCTB
HOPMAJIBHOT'O
pacnpeneseHunii, B ToM

YUCJIE C UCTIOJIb30BAHUEM
AIEKTPOHHBIX TaOJIHIL

IToBTOpEHMUE,
00o01eHue u
cucTeMaTH3alus
3HaHui (16 u)

[IpencraBneHune TaHHBIX C
IIOMOILLIO TAOJIUIl 1
JIuarpaMm, onucaTteiabHas
CTaTUCTHUKA, OBITHI C
PaBHOBO3MO>KHBIMU
3JI€MEHTAPHBIMU
COOBITUSIMH, BEIYHUCIICHHE
BEPOSTHOCTEH COOBITHIA C
pUMeHeHneM GopMyI u

IToBTOPATH U3y4YEHHOE U
BBICTPAUBaTh
CUCTEMY 3HAHUU




rpaduuecKux METOJI0B
(xoopauHaTHas npsAMas,
JIEpEBO, UarpaMma
Diinepa), ciydaiHbIe
BEJIMYUHBI U
pacrnpenenesus,
MaTeMaTH4eCKOe OXKUIAHNE
CIIy4allHOM BEIMYMHBI




OLIEHKA IINTAHUPYEMbIX PE3VYJIbTATOB
OBYYEHUA

dopMa KOHTPOJIA

BEJICHUE TETPaIu

KOMOWHHpOBaHHas paboTa

KOHTPOJIbHAsI pab0Ta/IPOMEKyTOUHAs aTTECTaIUs
KOHKYPC

JIOKJIAJT

KOH(bepeHIUs

HezaBucuMas nuarHoctuka (MLIIKO, BITP, ETKP, CTATT'PA/J])
OJINMITHAJIA

IMMCHhMEHHBII OTBET

MaTEeMaTHYECKUU TUKTAHT

mpakTH4ecKkas pabora

YCTHBIN OTBET

0mpoc

pelieHne 3aaa4y

1udpoBoe JoMalIHee 3a1aH1e

KPUTEPUUN BBICTABJIEHA OLIEHKHA
1O ITPEAMETY

1.1. YcTHBIN OTBET 00yYarOIIerocs:

«5» Ecnn yueHuk:

1) monHO M3naraeT WU3y4eHHBI MaTepual, JaeT MPaBUIbHOE OMpEACICHUE
SI3bIKOBBIX MTOHSTHI;

2) oOHapyXuBaeT MOHMMAHUE MaTepuansa, MOXET OOOCHOBAaTh CBOU
CYXXJICHUS, TPUMEHUTH 3HAHUS Ha MIPAKTUKE, TPUBECTH HEOOXOAUMBIC PUMEPHI HE
TOJIBKO TI0 YU€OHUKY, HO U CAMOCTOSITEIbHO COCTABJICHHBIE;

3) uznaraeT MaTepHall MocjieI0BaTeIbHO U MPABUIIBHO C TOUKH 3PEHUSI HOPM
JUTEPATyPHOTO SI3bIKA.

«4» Ecnu y4eHUK 1aeT OTBET, YOBJICTBOPSIONINMA TEM e TPeOOBaHUAM, YTO
U JUUIS OTICHKU «5», HO JOIMyCKaeT 1—2 OmmOKH, KOTOPBIE CaM K€ MCIPABIISIET, U
1—2 HegoueTa B MOCIIEIOBATEIBHOCTH U SI3BIKOBOM O(OPMIICHUH U3JIaraeMoro.

«3» Ecnm yueHMK OOHapy’>KMBaeT 3HAHUE W TIOHUMAHHE OCHOBHBIX
MOJOXKECHUU JAaHHOM TEMBI, HO:

1) mznaraeT mMarepuasn HEMOJIHO W JOIMYCKAET HETOYHOCTH B OINpPEICICHUU
MOHATUHN WK (POPMYIUPOBKE MPABUI;

2) HEe yMeeT IOCTaTOYHO TJIyOOKO M J0Ka3aTelbHO OOOCHOBAaTh CBOH
CY>XJICHUS U IIPUBECTU CBOU MIPUMEPHI;

3) u3naraet Matepuas HEMocCJIeI0BaTEIbHO U JOIYCKAET OIUMOKHU B SI3bIKOBOM
0hOpMIICHUU U3JIaraeMoro.



«2» Ecnum  yueHuk — oOHapyXuBaeT HE3HAaHHWE  OoJNbIIed  YacTH
COOTBETCTBYIOIIETO pa3jiesia HM3y4aeMoro Marepuana, JIOMyCKaeT OIIMOKH B
(bOopMyITHpPOBKE OMPEIEICHUN U TIPABWII, UCKAXKAIOIINE UX CMBICT, O€CTIOPSI0YHO
U HEyBepeHHO m3iaraer marepuai. OreHka «2» OTMeUYaeT TaKhe HEIOCTAaTKH B
MOJITOTOBKE YUEHUKA, KOTOPBIE ABJISIOTCS CEPhE3HBIM MPETATCTBUEM K YCTICIITHOMY
OBJIAJICHUIO TIOCJIEIYIOIINM MaTEPHAIOM.

«1» Ecnum yueHuK OOHapyXuBaeT IOJIHOE HE3HAHWE WM HEIMOHWMaHUE
MaTepuaia.

1.2 OneHka KOHTPOJIBHBIX pabOT U MaTEeMAaTUYECKUX JUKTAHTOB:

«5» 81 % - 100 % ot MakcMMaJIbHOW CyMMBI OaJIOB

«4» 61 % - 80 %

«3» 50 % - 60 %

«2» 20% - 49 %

«1» Menee 20%

YYEBHO-METONYECKOE nu MH®OPMAIIMOHHOE
OBECIIEYEHUME YUYEBHOT O ITPEJIMETA

CHOuCOK UCTOYHUKOB U JIUTEPATYPhI

I'eomeTpusi. 10-11 knaccel: yueOHUK J1s1 00pa30BaTEIbHbBIX YUPEKIACHUM:
6a30Bb1i U ipodunsHbIi ypoBHU / [JI.C. ATanacsH, B.®. byry3os, C.b. Kagomiies
u ap.]. — 22-e uza. — M.: IIpocsemienue, 2022 — 255 c. : ui.

Anrebpa w  Havanma  aHanmza:  ydyeObnmk g 10-11  kmacca
obmeoOpazoBarenbHbIX yupexaeHuin / [LII.A. AmumoB, FO.M. Komsarun, M.B.
TkaueBa u ap. | — 3-e uzn. — M.: IIpocsemenue, 2022. — 463 c. : ui.

HNuTepHer pecypcebl

MATEPUAJIBHO-TEXHUYECKOE  OBECIIEUEHUE  YYEBHOI'O
IMPEJAMETA

Jlocka, MapKepbl, IPOEKTOP, TUJAKTUUECKIE MaTepUalbl.

OBECIIEYEHHME OBPA3OBATEJIBHOI'O ITPOLUECCA J1JIA JIL]
C OI'PAHMYEHHbBIMHU BO3MOXHOCTAMU 3IOPOBbHA

[Tpu HeoOxoauMocTH paboyas mporpaMma yueOHOTO TIPeIMETa MOKET OBITh
aganTUpoBaHa I oOecredeHuss 00pa3oBaTENBLHOTO TIpollecca JUIaM ¢
OTPAaHUYECHHBIMU BO3MOKHOCTSMH 3/I0POBBS, B TOM YHUCJE JJIsI JTUCTAaHIIMOHHOTO
oOyuenus. J{ns sToro ot obOywaroimierocs TpeOyeTcsl MpPeACTaBUTh 3aKIIOYEHUE
ncuxojoro-meauko-nenarorndyeckoi komuccuu (IIMIIK) u nuuynoe 3asiBneHue
(3asiBJIEHUE 3aKOHHOTO MPEJCTABUTENS).

B 3akmouenuu [IMIIK nomkHO OBITE IPOIIHCAHO:

pekoMeHayemasi yueOHasi Harpy3ka Ha o0ydaromierocs: (KOJIM4ecTBO JTHEH B
HEJIEJII0, YaCOB B JICHbB);



000pyI0BaHUE TEXHUUYECKHUX YCIOBUM (ITPU HEOOXOIUMOCTH);

CONpPOBOXJEHHE MW  (WIM) NOPHUCYTCTBUE  POAMUTENEH  (3aKOHHBIX
IPeICTaBUTEINCH) BO BpeMs yueOHOTo mporiecca (Tpu HeOOXOANMOCTH);

OpraHM3aIys ICUXOJIOT0-TIEarOTHIECKOT0 COMPOBOXKACHUE 00yUYarOIerocs
C yKa3aHHWEM CHEIUAINCTOB W JIOMyCTUMOW HArpy3ku (KOJWYECTBA YacoB B
HEJIEIO).

JUist  ocylecTBIEHUsT MPOUEAYp TEKYIIEro KOHTPOJS YCIIEBAEMOCTH W
MPOMEKYTOUYHOM aTTECTAIlMU OOYyYarolmuXcsi MPU HEOOXOJAMMOCTA MOTYT OBITh
co37aHbl (POH/IBI OIIEHOYHBIX CPEJICTB, aIalITUPOBAHHBIC JIJISI JIUI] C OTPAHUYCHHBIMU
BO3MOXKHOCTSIMU  37IOPOBbSI M TIO3BOJISIIOIINAE OIEHUTH JOCTIKEHHWE UMU
3allJJAHUPOBAaHHBIX B OCHOBHOM 00pa30BaTEeNbHOM MpOTpaMMe pe3yiabTaToOB
oOy4eHUS W YpPOBEHb C(HOPMHUPOBAHHOCTH BCEX KOMIICTCHIIMMA, 3asBICHHBIX B
o0pa3oBaTenbHON MporpaMme.

dopMa mpoBeneHUS TEKYIIEd M MTOrOBOW aTTeCTaluu I JHI C
OTPaHUYCHHBIMM  BO3MOXKHOCTSIMU ~ 3JIOPOBbSI  YCTAHABIIMBAETCS C y4YE€TOM
WHINBUIYATbHBIX TMCUXO(PU3NUYECKUX OCOOCHHOCTEH (YCTHO, MHUChbMEHHO (Ha
OyMmare, Ha KOMIIbIOTEpE), B (popme TectupoBanus u T.1.). [Ipu HEoOXOMUMOCTH
CTYZICHTY TIPEIOCTaBJISETCS JTOTOJHUTEIBHOE BpeMs JJIsi MOATOTOBKM OTBETa Ha
3aueTe WU dK3aMeHe.



[Tpunoxenue 1
MHUHOBPHAYKH POCCHH

I‘-._F 5 '\lll

denepanbHOE roCy1apCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YUpEexKICHHE
BBICIIIETO 00pa30BaHus

«Poccuiickuii rocy 1apCTBEHHBIN T'YMaHUTAPHBIM YHUBEPCUTET»
(PT'AOY BO «PITVY»)

Ilpeoynusepcapuii
npoepamma cpedne2o (06ueco 0opa3o6ars)

AHHOTauMs K padoueil mporpaMmme
no npeamery «MaremaTuka

Mecto B yueOHOM TUTaHE 10 kiacc — 5 u/uen.
11 ximacc — 5 4/Hen.

ba3oBelii / yriryOneHHbI ypOBEHb 10 xytacc — 6a30BbIN YPOBEHB
11 xmacc — 6a30BbIi YPOBEHb
JIOKyMEHTBI B OCHOBE [Ipuxkaz MMWHIIPOCBEIIEHUA P® or
cocTaByIeHUs paboyeit 12.08.2022 roma Ne 732 «O BHeceHUU
IIPOrPaMMBbI W3MEHEHUHN B (benepanbHbIl
roCy1apCTBEHHbBIN 00pazoBaTeNbHBIN

CTaHJApT cpexHero oouiero oOpa3oBaHUs,
YTBEP)KJICHHbIM Ipuka3oM MuHHCTEpCTBa
obpa3zoBanus u Hayku P® ot 17 mas 2012r Ne
413.

IIpukas MunucrepcTBa [IPOCBEILECHUSA
Poccuiickoit ®denepamuun ot 18.05.2023 Ne
371 "OO6  yrBepxkueHuu  (¢enepaibHOU
o0pa3oBaTeNbHOM  MPOrpaMMbl  CPEIHEro
obmero oOpaszoBanms" (3aperucTpupoBaH
12.07.2023 Ne 74228)

Y4eOHuKH I'eomerpust. 10-11 kmacesl: yueOHHUK TS
00pa30BaTENbHBIX YUPEIKICHHUN: 0A30BbIA U
npodunsHblid ypoBHU / [JI.C. AtanacsH, B.®.
byrty3os, C.b. KagomiieB u ap.]. — 22-e u3a. —
M.: IIpocBemenue, 2013 — 255 c. : un.
Anre0pa u Hayasla aHanu3a: yYeOHHUK IS

10 KJIacca 0011e00pa3oBaTeIbHBIX
YUPEXKIEHUN / [C.M.Huxkounbckuii,
M.K.IloTamos, H.H.PemeTHUKOB,

A.B.IlleBkuHn.| — 6-e¢ u3a. — M.: [Ipocsemienue,
2013.-428 c. : n.




Anrebpa u Hayaja aHauu3a: yY4eOHHMK
mis 11 xmacca  00meoOpa3oBaTEIbHBIX
YUpEXKIEHUIN / [C.M.Huxkonbckuii,
M .K.IloTamos, H.H.PemeTHUKOB,
A.B.IlleBkuH.] — 6-¢ u3a. — M.: IIpocsenienue,
2013.-460 c. : un.

Crpykrypa yaeOHOTrO0 mpeamera
(MOpsIIOK M3y4YEeHUS

OCHOBHBIX TEM)

10 Kuacc

MHo)kecTBa pallMOHAIIBHBIX U
JEHCTBUTENBHBIX uncen. PanmonaibHble
YpaBHEHUS U HEPABEHCTBA
Apudmerndeckuii KOpeHb T—Oi CTETICHH.
HppanmonanbHbie ypaBHEHUS] U HEPABEHCTBA
®opmyJIbl TPUTOHOMETPHH.
TpuronomeTpuueckue ypaBHEHHsI
[TocnenoBaTenbHOCTH U NPOrPECCUU
[ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS
3HaHUI

BBenenue B crepeoMeTpuro

[IpsiMble M TUIOCKOCTH B IPOCTPAHCTBE.
[TapamienbHOCTD IPSIMBIX U IJIOCKOCTEU
[TepieHAMKYISAPHOCTH MPAMBIX U INIOCKOCTEMN
VYribl MeXAy NPSMBIMU U TUIOCKOCTSIMU
O6bEMBI MHOTOIPaHHUKOB

[ToBTOpEeHME: ceueHusi, pacCTOSHUS U YTJIbI
[IpencraBieHue NJaHHBIX U ONKCATEIbHAS
CTaTUCTUKA

Cry4aifHbIe OTIBITHI M CITy4aiiHbIE COOBITHSI,
OMBITHI C PABHOBO3MO>KHBIMU
3JIEMEHTapPHBIMU HCXOJIaMU

Onepanuu HajJ COOBITHSIMHU, CIIOXKEHHUE
BEPOATHOCTEMN

YcnoBHas BEpOSTHOCTD, IEPEBO CIIy4alHOIO
omnbITa, (hOpMyJia TIOJHON BEPOSITHOCTU U
HE3aBHCHUMOCTh COOBITUH

DneMeHTbl KOMOMHATOPUKH

Cepuu nocnenoBaTenbHbIX

HUCIIBITAaHUN

CrnydaifHble BEIMYUHBI U pacIipeiesIeHUs
O06001IeHre U CUCTEMaTH3aIKs 3HAHUH

11 Knace

CremneHb ¢ palliOHAIBHBIM ITOKA3aTEIEM.
[TokazarenpHas QpyHkmus. [TokasarenbHbIe
YpaBHEHUS U HEPABEHCTBA
Jlorapudgmuueckas QyHKIUS.
JlorapudmMuueckue ypaBHCHUS U
HEpaBEHCTBA

TpuronomeTpuueckre GyHKIIUN U UX
rpaduku. TpuroHOMeTpHUECKHE HEPABCHCTBA
IIpousBognas. IlpumMeHernne npon3BogHON




HHTerpai u ero npuMeHeHUs
CucreMbl ypaBHEHHI
Harypainbzsle u nensie

qucia

[ToBTOpeHME, 0000IIEHNE, CHCTEMATH3AITUS
3HaHUI

Tena BpaeHus

OO6BbEMBI TEN

BekTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE
[ToBTOpEeHnue, 06001IeHNE U cUCTeMaTU3alus
3HAHUU

[ToBTOpeHnue, 06001IeHNE U cUCTeMaTU3alus
3HAHUU

MareMaTtuueckoe 0XKHIaHuEe CIIyYalHON
BEJIMYUHBI

Jlucniepcus ¥ CTaHAAPTHOE OTKIIOHEHUE
CIIy4ailHOM BEJTMYUHBI

3aKoH OOJBIINX YHCET

HenpepbiBHBIE CllyyaliHbIE BEJTMYHHBI
(pacmipeneneHus)

HopmanbHoe pacnpenenenus

[ToBTOpeHue, 06001IeHNE U cUCTeMaTU3alus
3HAHUU

@OpMBI KOHTPOJISA

KonTponbHas paboTa, yCTHBIN OTBET,
MaTeMaTU4ECKUM TUKTaHT, JOKJIa]




