MWHUCTEPCTBO IMPOCBELIEHUS POCCUIICKOI ®EJIEPALIUUA

MunuctepcTBo oopazoBanus Ky3oacca
AamuHucTpanus ropoaa Kemeposo
MBOY «I'umna3zus Ne 71» («Pagyray)

PACCMOTPEHO
Ha 3aCEaHNUHU NIEeJarornyecKoro
COBETa

[TpoTokon Nel

ot «30» aBrycra 2023 r.

COI''TACOBAHO
3aM. JqupekTopa no Y BP

E.B Kpasnosa

ot «31» aBrycra 2023 r

PABOYASA TIPOT'PAMMA

YTBEPXJIEHO

ABOPACIDBA e sorvcosnomn
ONnNA e HAAATHOE SIOMKETHOE
BUKTOPOBHA =i

1O.B. bopucosa

ot «31» aBrycra 2023 r.

yueOHoro npeamera «MaremaTuka. Yriay0JeHHbIA YPOBEHb»

u1st ooyuaroruxcs 10 -11 knaccos

Kemeposo — 2023



COJIEPKAHUE

TTOSACHUTEITIBHAS BATITICKA «.eneevneeneeneeeeeeeeeeeeeeeteeeeseaeeenaeeaaesenesenasanseneseneeaneesesenesenasenaeeen 3

[InaHnpyemble pe3ynbTaTbl OCBOEHUS IIPOTPAMMBI 10 MATEMATUKE HA YPOBHE

CPEIHETO OOIIETO OOPABOBAHMSI .....veeeeuerreeeeereeeaereeeassrreeeasseeeessssseeassseeeesssseesssssseessssseens 7
JIMIHOCTHBIC PE3YITBTATBI .....veeeuveeeereeereeessreeesseeasesessseeessesssssessssssessseessssessssesssseens 7
METANIPEAMETHBIC PEBYIIBTATE ....c.vvveevreeeereeesereeereeenreeeeseeesseeessseesseeessseessssssssseennns 8

pabouas mporpaMmma y4eOHOTro Kypca «Anredpa 1 Hadana MaTeMaTHIeCKOTO

212 B2 1) 1 7 1 RSP 11
(101 (<07 %202 07 (SR 010 A (5121 6 SR 14
1O KITACC evvientieeniiee ettt e eitee ettt ettt e bt e st e e ekt e s st e et e e e nte e e s nbeeanbneesnnee s 14
| 01 o SR RPPPPRR 16
[IPEAMETHBIC PE3YIIBTATDBL ......vveeeeeeuerrreeeeesnnnnrrereeesaanrseseeesaasrseeseessanssseeesssssnsnneeeeens 18
TEeMATUUECKOE THTAHUPOBAHHE ....cceerruerrrreeeeeennrreeeeessanrreeeessssnnseeeesssssssseeeessssnmnseeees 22
10 KITACC wvteutieeeieeeitieeiiteette e etee et e st te et esatte e eabeeessbeesnsaeennseesnsaeesnseeeanseesnsaeans 22
L1 KITACC weeeutieeiiieeitee et eeette e etee et e st te et e e s abae e eabeeessbeesnsaeenseesnsaeesnseeeanseeensaeens 30
paboyas mporpaMMa yIeOHOTO KYPCa «I'COMETPHID) ...cvvveeeeiiiiiieiiiiieesiieeeeeniieeesensneas 37
COIEPHKAHNUE OOYUCHUST ...vvveeerreeeruerieeasreeeeaitseeeassseeeesssseeessssseessssssseessssssessssseessssnens 39
1O KITACC vveeeietieeeeiieeeetite e et e e e et e e e eeaa e e et b e e et e e e e sbe e e e e bbe e e s snbe e e e s anbeeeeanneeeeenes 39
| 01 o RSP PPPTR 40
TTPEAMETHBIC PE3YIIBTATDI ....uvvvveeeeeserrreeeeeeeaiarreeeeeenaeraeeeeeesassssrseeesssasssseeesssnsssseees 41
TeMaTHUECKOE TITTAHUPOBAHHUE ....ccceeruvrrrreeeeeierrrreeeeeaisrreeeeeesssssseeessassssseeesssssssssesens 44
LO KITACC wvveeeiiiieeetieeeeite e e ettt e e ettt eeesitaeeeesttaeeeeseaeeeensssaeeennsaeeeesssaeesnssseeennsnseeeens 44
| 01 o RSP PPPTR 57
pabouast mporpamma y4eOoHoro Kypca «BeposiTHOCTh U CTATUCTUKA ....vvvenvenn..... 70
COIEPHKAHNUE OOYUCHUS ..vvvreenerreeenereeeesrreesesssneessssseeesasseesasssseesssssseessssseessnnseesssnsees 71
LO KITACC wvteeeniiiieeeiiee ettt ettt e et e e ettt e e ettt e e et e e e e abeeessaneeaesnnsaeeennnneaeanns 71
| 01 o T TP P R PP PPPPPPPP 12
TIPEAMETHBIE PEBYIIBTATBL ....eeueiiiiiiiiiirieeeeeeeeeseseesaaiiiireeereteeeeeeeesesssssssnnnsssssreeeeeeeess 72
TeMaTHUECKOE TITTAHUPOBAHHIE ....ccceeruvrrrreeeeeiurrrreeeeeaissreeeesesisssseesseasssssesesssnssssseeeens 74
LO KITACC wvteeeniiiieeeiiee ettt e et e e ettt e e ettt e e et e e e e atee e e s bt e e e s nnsaeeennneeaaenns 74
59 €2 T TP 78



PaGouas mporpamma mno ydyeOHOMYy mnpenmetry «Martematuka» (yriayOJaEHHBIN
ypoBeHb) (mpeamerHas oOmacte «Martematuka W uHpoOpMatuka»)  (majee
COOTBETCTBEHHO — IIporpamMma 1o MaTeMaTHKe, MaTeEMaTHKa) BKIIOYAET MOSCHUTEIbHYIO
3aMKCKY, COAEPKaHUE 00y4YEHUs, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHHS MPOrPaMMBbI IO
MaTeMaTHKe, TEMATHYECKOE IIJITAHUPOBAHHME.

[TosicHuTenbHAs 3aMucKa OTpaXkaeT OOLIUE LN U 33/1a4d U3YYEeHHs] MAaTEeMAaTHKH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX MPEANOCHIIOK K €€ HM3YYeHHIO O00y4aroluMUCH,
MECTO B CTPYKType Y4eOHOro IUIaHa, a TakKe MOAXOAbI K OTOOpYy CONepKaHus, K
ONpEIECICHUIO IJIAHUPYEMBIX  PpE3yJbTaTOB M K CTPYKType TEMaTUYECKOro
TUTAHUPOBAHMUS.

Conepxxanue OOydeHHsI PacKpbhIBAaeT COJAEpXKATEIbHbIE JIMHUHM, KOTOPbIE
npeIaralTcs uig 00s3aTEIbBHOTO M3YyUEHHUsl B KaXKIOM KJIAcCe HAa YPOBHE CPEIHEro
ob11ero oOpa3oBaHus.

[InanupyeMble pe3ysbTaTbl OCBOEHHUS MPOTrpamMMbl MO MATEMATHKE BKIIOYAOT
JUYHOCTHBIE, METAlpeIMETHbIE PEe3yNbTaThl 3a BECh IMEPUOJ OOyYEHHUS Ha YPOBHE
CpeaHero oo1ero oOpa3oBaHus, a TaKXKe MPEIMETHBIE JOCTHXKEHUs 00yJarolerocss 3a
KaXXIbIN TO1 00y4YEeHHUS.

HOACHUTEJDBHAA 3AIIMCKA

[Iporpamma o MaTeMaTuKe YriIyOJIEHHOTO YPOBHSI JIJIsl OOyUYarOIIMXCs HA YPOBHE
cpeaHero obmero oOpa3zoBaHusi pa3padboraHa Ha ocHoBe DPI'OC COO c¢ yuérom
COBPEMEHHBIX MHPOBBIX TpeOOBaHU, TMPEABSIBISIEMBIX K  MaTeMaTHYECKOMY
00pa3oBaHMIO, U TPAaULUNA poccuiickoro oOpaszoBaHus. Peanuzauusi mporpamMmbl IO
MaTeMaTHKe 00CCIICUNBACT OBJIAJCHUE KITFOUCBBIMH KOMIICTCHIIUSAMH, COCTABIISIOIINMHU
OCHOBY JUIsl CaMOpa3BUTUSI W  HENPEPHIBHOTO  00pa3oBaHMs, IEIOCTHOCTH
OOIIEKYyIbTYpHOTO, JIUYHOCTHOTO W  TO3HABAaTEJIBHOTO  Pa3BUTHS  JIUYHOCTU
00yJaroImXxcs.

B mporpamme mo mMaTemMaTHKe yUTEHBI HJIeH U TTooxeHus: «KoHmenmuu pa3BuTHs
MaTeMaTtudeckoro obOpasoBanus B Poccuiickoit ®enepanun». B coorBercTBUM ¢
Ha3BaHUEM KOHIICTIIIMM MaTeMaTHueckoe oOpa3oBaHME JOKHO, B YACTHOCTH, PEIlaTh
3a7a4y oOecreyeHrss HEOOXOJAUMOTO CTpaHe Yucjia oOydJaroluxcsl, MaTeMaTH4ecKas
MOJITOTOBKA KOTOPBIX JOCTATOYHA JUIS TMPOJODKCHHS 00pa3oBaHUS 10 Pa3TUIHBIM
HaIpaBJICHUSAM, BKJIIOYAs MPENoaBaHUE MaTEeMAaTHKH, MAaTEMAaTUUECKUE UCCIICI0BAHMS,
paboty B cdepe nHPOPMAITMOHHBIX TEXHOJIOTUH U IPYTUX, a TAKKE 00€CTICUCHUS IS
KKJIOTO 00YyJaromerocss BO3MOKHOCTH JTOCTHDKCHHS MaTeMaTHYeCKON IOATOTOBKU B



COOTBETCTBHH C HEOOXOIUMBIM €My ypOoBHeM. MIMEHHO Ha pemieHwe 3THX 3a7ad
HalleJIeHa MporpaMmMa 1Mo MaTeMaTHUKe YIITyOJIEHHOTO YPOBHSI.

B snoxy mmdpoBoii Tpancpopmanuu Bcex cdep 4HeTOBEUECKON NeATebHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3  XOopolei
MaTEMaTUYECKON MOATOTOBKUA. DTO OOYCIOBJICHO TEM, YTO B HAIIM JHHU PACTET YUCIIO
CIEIUATILHOCTEH, CBSI3aHHBIX C HEMOCPEJICTBEHHBIM MPUMEHEHUEM MATEMaTUKH: U B
chepe SKOHOMHMKH, U B OHU3HECE, U B TEXHOJOTMYECKUX OOJNACTSIX, U JaXKe B
ryMaHWTapHbIX cdepax. Takum o0pazoM, Kpyr oOydYarOMMXCSA, JII KOTOPBIX
MaTeMaThKa CTAaHOBHUTCS 3HAYUMBIM MpeaMeToM, (yHIaMEHTOM 00pa3oBaHWS,
CYILIECTBEHHO pacuiupsercs. B Hero BXoAsaT HE TOJbKO 00ydYaroluecs, MiIaHupyrolme
3aHUMAThCS TBOPYECKOW M HCCIEIOBATEIbCKON paboTo B 0OJACTH MaTeMaTHKH,
nHOpMaTHKH, (HU3UKH, IKOHOMHUKH U B JAPYTUX OOJACTAX, HO M T€, KOMYy MaTeMaTHKa
HY’KHA JIJIS1 UICTIOJIb30BaHMS B IPO(ecCHsiX, He CBI3aHHBIX HEMOCPEICTBEHHO C HEM.

[IpuknagHass 3HAYUMOCTh MATEMATHKH OOYCJIOBJIIEHA TE€M, 4YTO €€ MpPeIMETOM
SBJIAIOTCS (DyHIaMEHTAIbHBIE CTPYKTYPhI HAIIETO MUpPA: MPOCTPAHCTBEHHBIE (POPMBI U
KOJMYECTBEHHBIC  OTHOIIEHHUS, (YHKIUOHAIBHBIE 3aBUCUMOCTH W  KaTCTOPHUH
HEONPeeAEHHOCTH, OT MPOCTEUITNX, YCBAUBAEMBIX B HEIIOCPEICTBEHHOM OTBITE, 0
JIOCTaTOYHO CJIOXKHBIX, HEOOXOJUMBIX JIi PA3BUTHS HAYYHBIX U TEXHOJOTHYECKUX
uzeil. be3 KOHKpEeTHbIX MaTEeMaTUYECKUX 3HAHHUM 3aTPyIHEHO MOHWMAaHWE MPUHIIUIIOB
YCTPONCTBA W MCIOJIb30BAaHUSI COBPEMEHHOW TEXHHWKH, BOCTIPHUATHE W WHTEPIPETALIHS
pPa3HOOOpa3HOW  COIMANbHOW, HKOHOMHYECKOW, MOJMTHYECKOW  HH(pOpManuu,
ManodpQexkTuBHA TIOBCEIHEBHAsI TMpaKTUYECKasl NeaTeNbHOCTh. Bo MHoOrux cdepax
npoecCHOHANBHON ~ JEATEIbHOCTH  TPEOYIOTCS  YMEHHSI  BBINIOJHATH — PACUEThI,
COCTaBJISTh ANTOPUTMBI, TPUMEHSATEH (DOPMYJIBI, IPOBOJIUTH T€OMETPHUCCKUE U3MEPEHUS
U TIOCTPOCHHS, YWTaTh, o0O0OpadaThiBaTh, WHTEPHPETHPOBATL W  IPEACTABIIATH
uHdopMaIMI0O B BHJE TaOiWil, JUarpaMM W TpaduKoB, MOHUMATH BEPOSTHOCTHBIN
XapaKkTep CIy4alHbIX COOBITUM.

OmHOBpPEMEHHO ¢ pacmupeHueM chep MpUMEHEHUST MaTEMaTHKH B COBPEMEHHOM
obmecTBe BcE Ooyiee BaKHBIM CTAaHOBHUTCS MaTEMaTHYECKUN CTHJIb MBIITUICHHUS,
MPOSIBJISIIONTUICS B ONpPENENEHHBIX YMCTBEHHBIX HaBBbIKax. B mporiecce wuzyueHus
MaTeMaTUKH B apceHaja MpUEéMOB W METOJIOB MBINLICHUS YEJIOBEKa €CTECTBEHHBIM
00pa3oM BKITFOYAIOTCS MHIYKIUS U JSAYKITUS, 0000ICHIUE U KOHKPETU3AIINS, aHAIHN3 U
CUHTE3, Kjaccuukamus U cucteMarusanus, adcrparupoBanue U aHayorusi. OOBEKTHI
MaTEMaTUYECKUX YMO3AKIIOUCHHM, TpaBWiia MX KOHCTPYWPOBAHUS PACKPBHIBAIOT
MEXaHU3M  JIOTHYECKUX  IOCTPOCHHUM,  CIOCOOCTBYIOT  BBIPAOOTKE  YMEHHUS
dbopmyMpoBaTh, 0OOCHOBBIBATh W JOKa3bIBAaTh CYXKJICHHS, TEM CaMbIM (OPMHPYIOT
JIOTUYECKUNA CTWJIb MBIIUIICHUS. Begymas ponb TPUHAMICKUT MATEMAaTHKE B
bopMHpPOBaHUN ANTOPUTMUYECKON KOMIIOHEHTHI MBINIJICHUS W BOCIUTAHUM YMEHUU
JNEUCTBOBAaTh IO  3aJlaHHBIM  aJITOPUTMAM, COBEpPLICHCTBOBATH HM3BECTHBIE W
KOHCTPYHpOBaTh HOBbIE. B mporecce pemieHus 3amad — OCHOBBI JUJISi OpraHU3al|u
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yueOHOW JEsITeNbHOCTH Ha YpPOKaX MaTeMaTHKH — pPa3BUBAIOTCA TBOpYECKas M
IPUKJIAJHAs] CTOPOHBI MBIIICHUS.

OOyueHne MaTeMaTHKE 1a€T BO3MOYKHOCTb Pa3BUBATh y OOy4YaIOIIMXCS TOYHYIO,
palMoHaIbHYI0O U MH()OPMATHBHYIO peyb, YMEHHE OTOMpaTh Haubosee MOAXOASIINE
S3BIKOBBIC, CHMBOJHUYECKHE, TpaHuuecKkue CpeAcTBa JUIsl BBIPAKEHUSA CYXICHUN U
HarJsAHOTO UX MPEICTaBICHUS.

HeoOxoauMpIM KOMIIOHEHTOM OOLIEH KyJbTYypbl B COBPEMEHHOM TOJIKOBAaHUU
ABIIA€TCA  OOIIee 3HAKOMCTBO C  METOJaMH  TO3HAaHUS  JICWCTBUTEIBHOCTH,
NPEACTABICHUE O NPEIMETe W METOJE€ MATEMAaTHKH, €ro OTIWYUAX OT METOOB
€CTECTBEHHBIX U TYMaHUTAPHBIX HAyK, 00 0OCOOEHHOCTSAX MPUMEHEHUS MATEMAaTUKU JUIs
pelleHHsT Hay4YHbIX UM TPUKIAAHBIX 3a7ad. TakuMm oOpa3oM, MaTeMaTUYECKOe
00pa3zoBaHKHe BHOCUT CBOM BKJIAJ B (DOPMUPOBAHKE OOIIEH KYJIbTYpPhI YEJIOBEKA.

N3yueHne mareMaTHKd CHOCOOCTBYET 3CTETHUYECKOMY BOCHHUTAHHUIO YEJIOBEKA,
NOHUMAHUIO KpacoTbl M U3SIIECTBA MAaTEMaTHYECKUX PaCCYKICHHUH, BOCIPHUATHUIO
F€OMETPUYECKHUX (POPM, YCBOEHUIO UJIEU CUMMETPHUHU.

[IpuopurerHpiMu  1ess MM o0yueHus Marematuke B 10-11 kjmaccax Ha
yIIyOJIEHHOM YPOBHE MPOJOJIKAIOT OCTaBAThCA:

dbopMHUpOBaHHE LEHTPAIbHBIX MATEMATUYECKUX TOHSITHM (YUCIO, BEIWYMHA,
reomerpuyeckas ¢Gurypa, TEpEeMEHHas, BEPOSTHOCTb, (DYHKIHUS, MPOU3BOIHAS,
MHTErpai), 00eCneynBaoIIUX MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMAaTUYECKOTO
oOpa3zoBanusi 00yYaronIMXCsl; MOABEACHUE OOYYAIOIIMXCS Ha JOCTYMHOM IS HHUX
YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MaTEeMaTUKU U OKPYKAIOIIEro MUpa, MOHUMAHUIO MaTEeMaTUKHU KaK 4acTu
oOmel KylabTypbl YEJIOBEYECTBA; pPA3BUTUE WHTEIUIEKTYaJbHbIX U TBOPYECKHUX
CIOCOOHOCTEN 00yUarImxcs,

MO3HABATEILHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHHUM, KPUTUYHOCTH MBIIUICHUS,
UHTEpeca K  H3YYEHUI0O  MareMartuku;  ¢GopMmupoBaHue  GyHKIHOHATHHON
MaTeMaTUYECKONU rPaMOTHOCTH: YMEHUS

pacro3HaBaTh MaTEMaTUYECKUE ACMEKThl B PEalibHbIX JKMU3HEHHBIX CUTYyallUsX | IMpU
U3YYCHUU  JIPYTUX  Y4EOHBIX  TPEIMETOB, TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (opmymupoBaTh HX Ha A3BIKE MaTeMaTUKA MW CO3/1aBaTh
MaTeMaTHYECKUEe MOJCIH, MPUMEHSATh OCBOCHHBIM MaTeMaTHYECKUM ammapar s
pelleHus] TMPaKTUKO-OPUEHTUPOBAHHBIX 3a/a4, WHTEPIPETUPOBATH M OILICHUBATH
MOJIyYeHHbIE PE3YJIbTATHI.

OCHOBHBIMM JIMHUSAMH cojiepkaHusi MaTemMaTuku B 10—11 kimaccax yrimy0ia&HHOTO
YpOBHS  SBISAIOTCS: «Yucna W BBIUMCIHCHUS», «Anrebpa» («Anrebpanyeckue
BBIpAXKEHUS», «YPaBHEHUS] U HEpPaBEHCTBa»), «Hayama mareMaTM4yeckoro aHaianzay,
«T'eometpusi»  («['eomerpuueckue ¢urypel u uX CcBoHMcTBa», «l3mepenue
Ir€OMETPUYECKUX BEIMYMHY»), «BeposATHOCT, W cTaTUCTHKa». JlaHHbIE JHMHUH



pa3BUBAIOTCS MApaJICNIbHO, KaK/asi B COOTBETCTBUH C COOCTBEHHOMW JIOTUKOMW, OJHAKO
HE HE3aBUCHMO OJIHA OT APYrOM, a B TECHOM KOHTAaKTE€ W B3aumopeuctBuu. Kpome
TOr0, HUX OOBEAMHSIET JIOTUYECKas COCTAaBIAIONIAsA, TPAJAULHUOHHO TMPHUCYIIAS
MaTeMaTWKe W TMPOHU3BIBAIONIAS BCE MaTEMaTUYECKHE KYpPChl U COJEpKaTeibHbIC
muHuu. CoopmynupoanHoe Bo PI'OC COO TtpeboBaHME «yMEHUE OINEPUPOBATH
MOHATUSIMU: ONpeJeNieHne, aKCHUoMa, Teopema, CIIEJICTBUE, CBOMCTBO, IMPHU3HAK,
JI0Ka3aTelIbCTBO, PABHOCHIIbHBIE (hOPMYIUPOBKH, YMEHHE (POPMYIUPOBATH 0OpAaTHOE U
MPOTUBOMOJIO)KHOE  YTBEPXKICHHUE, NPUBOAUTHL MPUMEPHI U  KOHTPIPUMEPHI,
UCIIOJB30BaTh METOJ MAaTeMaTUYeCKOW WHAYKIWU, TMPOBOJUTH JOKAa3aTelbHbIC
pacCyXJieHus Tpu pEIIeHUH 3aJa4d, OIEHUBATh JIOTUYECKYI0 IPABWIBHOCTh
pacCykJIeHU» OTHOCUTCA KO BCEM Yy4eOHBIM Kypcam, a (POPMUPOBAHHUE JIOTHUYECKUX
YMEHUM pacnpenensercss Mo BCeM rojaM OOy4YEeHHUsS Ha YPOBHE CpEIHEro OOIIEero
00pa3oBaHUs.

B cootBercTBUM ¢ ®PI'OC COO maTteMaTuka sBISETCS 00s3aTeIbHBIM MPEIMETOM
HAa JIJaHHOM YypoBHe o0Opa3oBanus. Hacrosmeln mnporpamMmoil 1o MaTeMaTHKE
npeaycMaTpuBaeTcsl M3ydeHue yudeOHoro mpeamera «MaremaTthka» B paMKax TpEX
y4eOHBIX KypcOB: «AnireOpa u Hayajga MaTEeMaTUYECKOTO aHaiu3a», «l'eoMerpus»,
«BeposATHOCTh U cTaTUCTHKa». POPMHUPOBAHUE JOTUUECKUX YMEHHUH OCYILIECTBIISIETCS
Ha TPOTSHKEHUU BCeX JIET OOyYeHHs Ha YPOBHE CpeIHero oOmiero oOpa3oBaHHs, a
AJIEMEHTHI JIOTMKM BKJIIOYAIOTCS B COJIEP’KAHHE BCEX HA3BAHHBIX BBINIE YYEOHBIX
KYPCOB.

OOmiee KONMMYECTBO 4YacOB, HaNpaBJIEHHBIX HAa HM3y4YEHHE MAaTEMaTUKHU

Ha yriy6neHHoMm ypoBHe — 544: B 10 kmacce — 272 yaca (8 4dacoB B Heneno), B 11
KJacce — 272 yaca (8 4acoB B HEJIETIO).



IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110
MATEMATHUKE HA YPOBHE CPE/IHET'O OBLIET'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAKIAHCKOW TO3UIIMU OOYyYaromerocs Kak aKTUBHOTO M
OTBETCTBEHHOTO WIEHA POCCHUUCKOr0 OOIIECTBA, MPEACTABICHHE O MaTeMaTHYEeCKUX
OCHOBaX (DYHKIITMOHMPOBAHUSA PA3IMYHBIX CTPYKTYD, SIBJICHUM, IPOLIETYP FPAKIAHCKOTO
obmecTBa (BBIOOPHI, OMPOCKHI M APYTOE), YMEHUE B3aUMOJICHCTBOBAThH C COIMATBHBIMH
WHCTUTYTaMH B COOTBETCTBHUHM C UX (DYHKIUSIMU M HA3HAUYCHUEM; 2) MAaTPHUOTHYECKOTO
BOCIIUTAHUA:

c(hOPMUPOBAHHOCTh POCCUMCKOM TpakTaHCKOW HJICHTUYHOCTH, YBAXKEHUA K
IPOLJIOMY M HACTOALIEMY POCCHUMCKOM MAaTEMaTUKH, LIEHHOCTHOE OTHOUIEHHE K
JOCTHKECHUAM POCCHUMCKUX MATEMATUKOB U POCCUUCKOM MAaTEMaTUYECKOW IIKOJIbI,
UCIIOJB30BaHUE HATUX JOCTW)KEHUW B JIPYTMX HayKax, TEXHOJOTUsX, cdepax
SKOHOMHUKH; 3) TyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUA:

OCO3HAHME TyXOBHBIX IIEHHOCTEW POCCUICKOTO Hapo/1a, CHhOPMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, 3TUYECKOIO IIOBEIACHHMS, CBS3aHHOIO C IPAKTUYECKUM
IIPUMEHECHUEM JIOCTHXKEHUM HAyKU U JIESITEIBHOCTBIO YUYEHOTO, OCO3HAHUE JIMYHOIO
BKJIaJla B IOCTPOEHNE YCTOMYUBOTO OYIyIIero; 4) 3¢TETHYECKOTr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIrOYast 3CTETUKY MaTEMaTUYECKUX

3aKOHOMEpPHOCTEN, 0OBEKTOB, 3a/lay, PEIIeHUH, pacCyKIeHUH, BOCIPUUMYUBOCTh K
MAaTEMATUYECKUM  aCIIeKTaM pa3JUYHBIX BHUJOB MCKYCCTBa; S) (PU3HYECKOro
BOCIIUTAHUA:

c(OpPMHUPOBAHHOCTh YMEHHUS MPHUMCHATh MAaTEMAaTHYCCKUE 3HAHUS B HMHTEpecax
3JI0pOBOTO U 0Oe30macHoro oOpasza >KM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3JI0POBBIO  (3IOPOBOE TMHTaHWE, COAJaHCUPOBAHHBIM PEKHUM 3aHITHH W OTABIXA,
perynspHas Gundeckas akKTHBHOCTD), (PU3HYECKOES COBEPIICHCTBOBAHUE NP 3aHATHIX
CIIOPTHUBHO-03/I0POBUTEILHON JEATCIIEHOCTHIO; 6) TPYA0BOT0 BOCITUTAHUSI:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH TPYAOTIO0MS, HHTEPEC K Pa3TMIYHBIM

chepam TpoPeCCHOHATBHONW JEATSIBHOCTH, CBS3aHHBIM C MaTeMaTHKOW W &
MPWIOKEHUSIMA, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP Oymymie mnpodeccun u
peaTn30BbIBaTh COOCTBEHHBIC >KM3HEHHBIC IUTaHBI, TOTOBHOCTH W CIIOCOOHOCTH K
MaTEeMaTHYeCKOMY OOpa30BaHHI0 M CaMOOOpPa30BaHUIO Ha TMPOTSHKCHWHM BCEH JKW3HM,
TOTOBHOCTh K aKTUBHOMY yYacCTHIO B PEIICHUU MPAKTHYCCKHX 337a4 MaTeMaTHYCCKOU
HaIPaBJICHHOCTH;
7) 3K0JIOrH4eCKOro BOCIIMTAHMS:

Cq)OpMI/IPOBaHHOCTB 9KOJIOTUYECKOM KYyJbTYPbI, IOHUMAaHHUEC BIUAHUA COOMAIBHO-



PKOHOMHYECKMX INPOLECCOB HA COCTOSHUE MPUPOJHOM W COLUMAIBHOW Cpenbl,
OCO3HaHUE TIJI00aJbHOrO XapakTepa 3KOJOTMYECKHX Npo0JieM, OpHUEHTalMs Ha
NpPUMEHEHUE MAaTEMaTUYECKUX 3HAHUM JJI1 penieHus 3ajlad B 00JIaCTU OKPY’KaroIIeH
cpenbl, IJIAaHUPOBAHHE TMIOCTYNKOB W OLEHKHM KX BO3MOXHBIX TMOCIEICTBUNA IS
OKpY>Karolen cpeibl; 8) HeHHOCTH HAYYHOr0 MO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTUKHU, TOHUMAHUE MAaTEMaTUYECKON HAyKH Kak
cdepbl UeT0BEYECKOM NeSTEIIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUMMOCTH ISl Pa3BUTHUS
IMBUIIM3AIINK, OBJIAJICHUE SI3bIKOM MaTEeMaTHKU M MAaTeMaTHYeCKOW KyJIbTYpol Kak
CPEICTBOM  IO3HAHHMS  MHUpPA, TOTOBHOCTb  OCYIIECTBIATH  MPOEKTHYIO |
MCCJIEOBATENBCKYIO IEATEIBHOCTD HHANBUAYAJIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJ/IBTATDBI

B pe3ynbpTaTe n3ydeHuss MaTeMAaTUKU HA YPOBHE CPEAHEr0 O0IIEro o0pa3oBaHusl y
oOyyarorierocss OyayT chOpMHpPOBaHBI TO3HABATENbHBIE YHUBEpPCAJIbHbIC Y4YEOHBIC
JEUCTBUS, KOMMYHUKATHUBHBIE YHUBEpCAJbHbIC Y4YEOHBIC ICHCTBHUSA, PETYJISITUBHBIC
YHUBEPCAIbHBIC YUCOHBIC IEUCTBUS, COBMECTHAS JI€SITEIHLHOCTD.

Ilo3HaBaTeIbHbIEC YHHUBEPCAJIbHbIE Y4eOHbIe JeiicTBUS bazoBbie
JIOTHYeCKHe 1eHCTBUSA:

BBISIBIISATH M XapaKTepU30BaTh CYIICCTBCHHBIC TPU3HAKA MaTEMaTHYCCKUX
00BEKTOB, TOHSATHH, OTHOIICHUH MEXKIY MOHATHUSAMHU, (HOPMYIHUPOBATH OIMpPEACIICHUS
MOHSATUH, YCTaHABIMBAThH CYIIECTBEHHBIM MPU3HAK KIACCH(PUKAIIMK, OCHOBAHUSA IS
0000IIeHNsT U CpaBHEHUS, KPUTEPUHM TMPOBOJUMOTO aHalIM3a; BOCHPUHUMATH,
dbopMyIMpoBaTh U MPEOOPA30BHIBATH CYXKJICHUS: YTBEPIAUTEIIHHbBIC
U OTpUlLIaTeNbHBIC, E€IWHUYHBIC, YaCTHbIE U OOIIHUe, YCIOBHBIC; BBISBISATH

MaTEeMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEHUHSI
B (akTax, MaHHBIX, HAOMIONEHUAX U YTBEPKICHUSAX, MpeajiaraTb KPUTECPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEH M MPOTUBOPEUHil; JeJaTh BBIBOJBI C HCIIOJIH30BAHUEM
3aKOHOB JIOTHKH, JICTYKTUBHBIX U MHIYKTHBHBIX
YMO3aKJIIOUCHU, YMO3aKIIOUEHUH 1O aHaJOTUU, TMPOBOJAWTH CAaMOCTOSTEIHHO
JIOKA3aTelIbcTBA MaTEMaTHYCCKUX YTBEPKICHWU (MpsMBbIE HW OT TPOTHUBHOTO),
BBICTpPaWBaTh apTyMEHTAIINIO, TIPUBOIUTh MPUMEPhl U KOHTPIPHUMEPHI, 000CHOBHIBATH
cOOCTBEHHBIC CYKJICHHMsI W BBIBOJBI, BBIOMpATh CIOCOO pelieHus: y4deOHOW 3amadu
(cpaBHMBATh HECKOJIBKO BAapUAHTOB PEIIEHUs, BbIOMpATh HamboJee MOAXOAIINN ¢
y4E€TOM CaMOCTOSITENIbHO BBIJICTICHHBIX KPUTEPHUEB).

Bba3oBrlie ucciienoBarejbCKue 1eCTBUA.



WCIONB30BaTh BOMPOCHl KAaK  MCCIEAOBATEIbCKUII HMHCTPYMEHT I[IO3HAHUA,
bopMyIMpOBaTh BOMPOCHI, (DUKCUPYIOIIHE MPOTHBOpPEUNE, MPOOIeMy, yCTaHABIMBAThH
HUCKOMOE U JlaHHO€, (OpPMHUPOBATH TUIOTE3Y, APTYMEHTHUPOBATh CBOIO MO3HIIMIO,
MHEHHUE; MPOBOJIUTH CAMOCTOSITENILHO CIJIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEI0BaHUE
[0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaThuueckoro oOBbeKTa, SBIEHUS, IMpollecca,
BBISIBJICHUIO  3aBUCUMOCTEM  MEXIy  OOBEKTaMHu,  SBICHUSIMHU, IPOLECCAMU;
CaMOCTOSITEIbHO  (OPMYIHpPOBAaTH OOOOIICHWS W  BBIBOJBI IO  PE3yJIbTaTaMm
MPOBENEHHOTO HAOJIO/ICHUS, UCCIEIOBAaHUS, OIEHUBATH JIOCTOBEPHOCTH IMOJYYEHHBIX
pe3ynbTaToB, BBIBOJOB M O0OOIIEHUN; MPOTHO3UPOBAThH BO3MOXKHOE pPa3BUTHE
mpoliecca, a Tak’Ke BbIJIBUTATh
MPEANOJIOAKEHHUS O €T0 Pa3BUTUU B HOBBIX yclioBUsX. PaboTa

¢ uHpopMaLMei:

BBISBJIATH Ae(DUIIUTH UHPOPMAIUU, JAHHBIX, HEOOXOAUMBIX JIJIsl OTBETA Ha BOIIPOC
U JUIS pEIICHUS 3a/aud; BbIOMpPATh MH(OPMAILUIO U3 UCTOUYHUKOB Pa3JIMYHBIX THUIIOB,
aHAJIM3UPOBaTh, CHUCTEMATU3UPOBATh W WHTEPIPETUPOBATH MH(POPMALUIO PA3IAYHBIX
BUJIOB U (POpPM MPEACTABICHUS; CTPYKTYPUPOBATh MHGOPMAIINIO, MPEACTABIATh €€ B
pa3nuyHbIX hopmax,
WUTIOCTPUPOBATh  Tpaduueckd;  OIEHMBATh  HAAEKHOCT,  WMHOOpPMAIMU  TIO
CaMOCTOSTENbHO COPMYITHUPOBAHHBIM

KPUTEPUSIM.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHBIC YUeOHbIE IeHCTBUSA:

BOCIPUHUMATh U (POPMYIHPOBATH CYXK/IECHUS B COOTBETCTBUU C YCIOBUSMU
U LEIsIMU OOILEHHUS, SICHO, TOYHO, TPAMOTHO BbIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
IIUCbMEHHBIX TEKCTaX, AaBaTh IOSCHEHUS 10 XOAy PELICHUs 3a4a4yd, KOMMEHTUPOBATH
NOJlyYEeHHBIH pe3yibTaT, B XOJe OOCYXKIEHHUS 3aJaBaTb BOMNPOCHl IO CYIIECTBY
oOcyx1aeMoil TeMbl, IpoOJIeMbl, periaeMoi 3a/1auM, BbICKa3bIBaTh UJAEH, HAllEJICHHbIE
Ha IIOMCK PELIEHHUs], COIIOCTABIIATh CBOU CYXKICHUS C CYKACHUIMU APYTUX YYACTHUKOB
nuanora, OOHapyKuMBaTh pa3IMuYM€ M CXOACTBO MO3UIMH, B KOPPEKTHOH ¢dopme
(dbopMyIupoBaTh pa3HOTIAcHs, CBOM BO3PAKEHUS; MPEACTABIATh PE3yIbTaThl PEIICHUS
3a/layM, SKCIIEPUMEHTA, UCCIENOBAaHUs, MPOEKTa, CaMOCTOSTENIbHO BBIOMpATh popmar
BBICTYIUICHUS C YYETOM 3aJ1ay MPE3EHTAIMU U OCOOEHHOCTEN ayAUTOPHUH.

PerynsiTuBHbI€ YHUBEpPCAJIbHBbIE YUeOHbIE T1eHCTBUS
Camoopranuzamnus:

COCTaBIIATh IUIAH, aJTOPUTM PEIICHHS 3aJlaud, BBIOMPATh CIIOCOO PEIICHHS C
y4€TOM HMMEIONIUXCSI PECYpCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH M
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOUM MH(OPMAITUH.



CaMOKOHTPOJIb:

BJa/IeTh HAaBbIKAMHU I103HABATEJIBHOW PEQIIEKCUM KaK OCO3HAHUS COBEPILAEMBIX
JNEUCTBUA W MBICIUTENBHBIX IPOIECCOB, WX PE3yNbTaTOB, BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CaMOKOHTPOJI IIpoLecca U pe3yibTara pPEIIeHHs MaTeMaTU4eCKOn
3aJ1a4M; PEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTb [P PEIICHUN 33J]auH,
BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB, JAHHBIX,
HallICHHBIX OLIMOOK, BBISBJIECHHBIX TPYJHOCTEH; OLIEHUBATh COOTBETCTBUE pE3yJIbTaTa
LEJIN U YCIOBUSIM, OOBACHATH IPUUUHBI
JOCTH)KEHHSI WJIH HEIOCTH)KEHHUS] pPE3yJIbTaTOB JEATEIbHOCTH, HAXOAHMTHh OIIUOKY,
JaBaTh OLEHKY IPHUOOPETEHHOMY OIBITY.

CoBMecTHaA ACATCJIBbHOCTD:

MOHUMAaTh M UCIOJb30BaTh MPEUMYIIECTBA KOMAHJIHONW W WHAMBUAYaJIbHOU
paboThl MpU pEHIeHUH YYEOHBIX 3a]ad, MPUHUMATH 11€Jb COBMECTHOM J1eATEebHOCTH,
IJIAHUPOBATh OPTaHMU3AIMI0O COBMECTHOM pabOThI, pacmpenensaTb BHABI padoT,
JIOTOBapUBaThCs, OOCYXKAaTh TMPOIECC U pe3ylbTrarT paboThl, 0000IaTh MHEHUS
HECKOJIbKUX JIIOJICH; y4aCTBOBATh B IPYyMIoOBBIX opmax paboThl (00Cyx)aeHUSI, OOMEH
MHEHUW, «MO3TOBbIE€ IITYPMb» U HWHBIC), BBIIOJHITH CBOIO 4YacTh pabOThHl H
KOOPJIMHUPOBATh CBOW JIEUCTBHSI C IPYTUMHU 4YJICHAMU KOMAaHJbI, OIICHUBATH KA4ECTBO
CBOETO BKJIaJa B OOIIMIA MPOIYKT MO KPUTEPHAM, CPOPMYIUPOBAHHBIM YIaCTHUKAMU
B3aUMOJCHUCTBUA.

IIpeaMeTHble pe3yJabTaThl OCBOCHHA pabodeil MporpaMMbl IO MAaTEMAaTHUKE
MPEACTaBICHbBl MO ToJaM OOy4YeHHsT B paMKax OTACIbHBIX YYEOHBIX KypCOB B
COOTBETCTBYIOIIUX pa3zesiaX HACTOSIIEH MpOrpaMMBl.

PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIN3A»

HOACHUTEJBHAA 3AIIMCKA

VY4ebnblil Kypc «Anrebpa W HaYalla MaTEeMaTUYECKOTO aHau3a» SBISETCS OTHUM
u3 HambOoJee 3HAYMMBIX B MPOTPaMME CPEIHEro OOIIero o0pa3oBaHus, MOCKOIbKY, C
OJIHOM CTOPOHBI, OH OOCCIEYMBACT WHCTPYMCHTAJIBHYIO 0a3y I W3Y4YEHHUS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYrod CTOPOHBI, (DOPMUPYET JIOTHYECKOE H
aOCTpaKTHOE MBIIUICHHE OOyYaronuxcsi Ha YpOBHE, HEOOXOJUMOM JJisi OCBOCHUS
nH()OpPMATHKH, OOIIECTBO3HAHMS, MCTOPHH, CIIOBECHOCTH WM JPYIrUX JWCHMIUIMH. B
paMKax JJAaHHOTO y4eOHOTO Kypca 0OydYarolIrecs OBJaJCBalOT YHHUBEPCAIBHBIM SI3bIKOM
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COBPEMEHHOW HAyKH, KOTOpas (HOPMYITUPYET CBOM JOCTMIKEHUS B MAaTeMAaTHYECCKOU
dbopwme.

VY4eOHbpIN Kypc anreOpsl ¥ HadaJl MAaTEMAaTHICCKOTO aHAIM3a 3aKJIaIbIBAa€T OCHOBY
JUISL  YCTICIIIHOTO OBJAACHUS 3aKOHaMH (U3UKUA, XUMUHU, OWOJOTUH, TTOHUMAHHUS
OCHOBHBIX TEHJEHIUN pa3BUTHUS SKOHOMUKH W OOUIECTBEHHON »KHU3HM, MO3BOJISET
OPUEHTHUPOBATHCS B COBPEMEHHBIX UHU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HMCIIOIL30BATh UX ISl JAIbHEHUINIEr0o 00pa30BaHUs U B IOBCETHCBHON JKU3HH.
B 10 ke Bpemst oBnajieHue abCTpaKTHBIMU U JJOTUYECKU
CTPOTUMHU KOHCTPYKIUSIMU anreOpbl M MaTEMaTHYECKOTO aHalIM3a pPa3BUBACT YMEHHE
HAXOJIUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATh UCTUHHOCTD, TOKA3bIBATh YTBEPKIACHUS C
MOMOIIBI0 MHAYKIIMM U pacCyXJaTh JACAYKTHBHO, HCIOJIb30BaTh 0000IIEHUE U
KOHKpETH3aIMio, abCTparupoBaHWEe W AaHAJIOTHIO, (OPMHUPYET KpEeaTUBHOE u
KPUTHUYECKOE MBIIIIJICHUE.

B xonme wu3yueHuss yueOHOTO Kypca «Anrebpa M Hadala MaTEMaTUYECKOTO
aHanu3a» oO0ydyarolluecs IMOJIy4alOT HOBBIA OMBIT PEIICHUS MNPUKIAAHBIX 3ajad,
CaMOCTOSITENIBHOTO TMOCTPOEHUS MATEMAaTHYECKUX MOJENEH pealbHbIX CUTYalluH,
WHTEPIPETANHA TIOJYICHHBIX PEIICHUM, 3HAKOMSATCS C MPUMEpaMU MaTeMaTHYCCKUX
3aKOHOMEPHOCTEHN B MPUPOJIEC, HAYKE U UCKYCCTBE, C BHIIAIOIIMMUICS MaTEeMAaTUYECKUMHU
OTKPBITUSMH U UX aBTOPAMH.

VYueOHbiii Kypc o007agaeT 3HAYUTEIBHBIM BOCHHUTATEIBHBIM  IMOTEHIIMAIIOM,
KOTOpBIM  peanu3yeTcss Kak uepe3 y4eOHBbIM  marepuan, CHOoCOOCTBYHONIUMN
GbOpMHpPOBAHUIO HAYYHOTO MHPOBO33PEHHUS, TaK W depe3 crnenuPuky ydeOHOMH
NEeATEIbHOCTH,  TpeOyrolied  MPOJODKUTENIbHONM — KOHIICHTpAallUM  BHUMAHMS,
CaMOCTOSITEIBHOCTH, aKKYPaTHOCTH U OTBETCTBCHHOCTH 3a MOTYUCHHBIA pe3yibTarT.

B ocnoBe meTomuku 00y4deHUs1 anreOpe W HavajlaM MaTEeMaTHYeCKOTro aHaIu3a
JISKUT IEATETbHOCTHBIA TPUHITUT O0OyUEHHUS.

B cTpyktype ydeOHOrO Kypca «Anrebpa M Havajla MAaTeMaTHUYECKOTO aHaIU3a»
BBIZICIICHBI  CJICAYIOIIAE  COAEP)KATeIbHO-METOMWYeCKkne  JuHuM: «UYucma w
BEIYHCIICHUSY, «DyHKIMM W Tpapukm», «YpaBHEHUS H HepaBeHCTBa», «Hagama
MaTEeMaTUYeCKOro aHanu3a», «MHokecTBa U JIoruka». Bce OCHOBHBIE cofepKaTeIbHO-
METOJMYECKHE JMHUM HW3Y4aloTCs Ha TMPOTSHDKCHHHM JBYX JIeT OOYyYEeHHsS Ha YPOBHE
cpemHero oOImero oOpa3oBaHUs, €CTECTBEHHO IOMOJHSS APYT JApyra W IMOCTETICHHO
HACBIINAACh HOBBIMM TeMaMH U pasfenamu. J[aHHBIA y4eOHBIH Kypc SBIISETCS
WHTETPATUBHBIM, TOCKOJBKY OOBEAWHSIET B cebe COoAepKaHUE HECKOJBKUX
MaTEeMaTUYECKUX TUCIUIUINH, TaKUX Kak aiareOpa, TPUTOHOMETPHS, MAaTeMaTHYECKH
aHaNM3, TCOPUS MHOXKECTB, MaTeMaTHYeCKas JioThka W japyrue. Ilo mepe Toro kak
oOyuJaromrecs: OBJIaICBalOT BCE 0o0Jiee MIMPOKMM MaTeMaTHUYECKUM anmnapaToM, y HUX
MocJIeIoOBaTeIbHO  (OpMUPYETCSI M COBEPIICHCTBYETCS  yMEHHUE  CTPOWTH
MaTEMaTUYECKYI0 MOJIENIb PEeaIbHOM CHUTYyaIlud, MPUMEHATh 3HAHWS, MOJYYCHHBIC TIPH

11



U3y4YEHUU Yy4eOHOro Kypca, [UIsl PpEHIeHHS CaMOCTOSATENbHO C(HOPMYINPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIPETUPOBATL CBOM OTBET.

ConepxxarenpHO-MeTOUYeCKass JIMHUS «Yucina W BBIYUCICHHS» 3aBEpIIACT
dbopMHpOBaHUE HABBIKOB MCIOJIB30BAHMS JICUCTBUTENIBHBIX YHCEN, KOTOpOE ObLIO
HA4YaTO Ha ypOBHE OCHOBHOTO oOmiero ooOpaszoBanusi. Ha ypoBHe cpemHero oobiero
oOpa3oBaHusi 0cob0e BHUMaHHUE yaenseTcs (pOpMHUPOBAHUIO HABHIKOB PallMOHAIBHBIX
BBIYKCIICHUM, BKIIIOYAIOMIMX B C€Osl MCHOJIB30BAHUE PA3IMYHBIX (OPM 3amlKcH 4ucia,
yMEHUE JIeNlaTh NPUKUAKY, BBIIOJHIATh NPUOMMKEHHBIE BBIUMCICHUS, OLICHUBATDH
YHUCIIOBBIE BBIPAKEHUS, pabOTaTh C MAaTeMaTUYECKUMH KOHCTAaHTaMH. 3HAKOMbIE
o0Oy4aromuMcsi MHOKECTBA HATyPaJbHBIX, IEJBIX, PAIMOHATIBHBIX U JEHCTBUTEIBHBIX
YHCesl TOMOJIHIIOTCS MHOKECTBOM KOMIUIEKCHBIX YKcel. B Kaxa0M U3 3TUX MHOKECTB
paccMaTpuBalOTCS CBOMCTBEHHBIE €My CHEIH(PUUECKHE 3aadd U OTEpaliu: JEJICHHE
HAIeJIO, OMEPHPOBAHHE OCTATKAMU HAa MHOXECTBE IIENBIX YHCE, 0coOble CBOWCTBA
pallMOHANBHBIX M UPPALMOHAIBHBIX YHCEN, apu(PMETHUYECKHE OIepaluu, a TaKkKe
U3BJICUCHUE KOPHSI HATypalbHOM CTENEHM Ha MHOXKECTBE KOMIUIEKCHBIX YHCEIL.
bnarogapss mocnenoBaTeNbHOMY pACIIUPEHHUIO Kpyra HCIOJNb3yeMbIX YHCENT U
3HaKOMCTBY C BO3MOXHOCTSIMH WX MPHUMEHEHHUS IS PEIICHUS pPa3jINYHbIX 3aaa4
(dopMupyeTcsi NMpEeACTaBICHUE O EIMHCTBE MATEMaTUKU KaK HAayKd U €€ poiau B
IOCTPOCHUU MOJENEH pealbHOrO MHUpa, UIMPOKO HCIHOJB3YIOTCS 0000IIeHne u
KOHKPETH3aIIHS.

Jluaust «YpaBHEHUSI W HEPABEHCTBA» pEaTU3yeTcss Ha MPOTSHKEHUH BCETro
oOydeHHUs1 Ha ypOBHE CpEIHEro oOIero o0pa3oBaHUs, TOCKOJIbKY B KaXKJIOM pazjelne
[TporpaMMbl TpPEeayCMOTPEHO pEILIEHHE COOTBETCTBYIOIIMX 3afady. B pesynbrare
oOydaromiyecss OBJQJCBAIOT PAa3IMYHBIMH METOJAaMU PEHICHHS] PalMOHATbHBIX,
UppAIMOHATIbHBIX, TIOKA3aTENbHBIX, JIOTAPUPMHUUECKUX U TPUTOHOMETPHUUECKHUX
YpaBHEHUN, HEPABEHCTB M CHUCTEM, a TakkKe 3a7ad, COJEp)KallUuX IapaMeTphl.
[ToryueHHblE yMEHMSI IIUPOKO HCIONB3YIOTCS MpPH HUCCIENOBAaHUM (QYHKIMHA C
MIOMOIIBIO TIPOM3BOIHOM, MPHU PEIICHUH MPUKIAIHBIX 33/a4 W 3a/ad Ha HaXOXKJIeHUE
HanOONBIINX ¥ HAMMEHBIIWX 3HaueHWH (GyHkumu. [laHHas coaepikaTenbHas JTUHUS
BKJIFOYAET B ceOsl Takke (HOPMHUPOBAHME YMEHHI BBIOJHITH Pacd€Thl 1Mo (popMyiam,
npeoOpa3oBaHus  pallMOHATBHBIX, UPPANUOHAIBHBIX W  TPUTOHOMETPHUYECKHUX
BBIPOKEHUM, a TaKXKe BBIPAXEHHH, colepKallluX CTerneHu u Jorapudmsel. braromaps
U3YYCHUIO aireOpanveckoro MmaTepuana TMpPOUCXOAWUT JajbHEWIIee pa3BUTHE
AITOPUTMHYECKOTO U a0CTPAKTHOTO MBIIUICHHS 00yJaronuxcs, GOPMUPYIOTCS HAaBBIKU
JNEAYKTUBHBIX PACCyKIIEHUU, pabOThl C CHUMBOJBHBIMU (OpMaMu, MPEICTABICHHUS
3aKOHOMEPHOCTE ¥ 3aBUCHMOCTE B BHIE pPAaBEHCTB M HEPaBEHCTB. AJjrebpa
npeiaraeT 3 HEeKTUBHBIE MHCTPYMEHTBI ISl PEIICHHS MTPAKTHUECKUX U €CTeCTBEHHO-
HAYYHBIX 33724, HATJSAHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KakK sI3bIKa HAYKH.
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ConepxxarenpHOo-MeTOqUYecKass JuHUS «DyHKIMM W TpaQuKW»  TECHO
MIEPETUIeTaeTCA C APYTUMH JIMHUSAMH Y4eOHOTO Kypca, MOCKOJIBKY B KAKOM-TO CMBICIIE
3a4a€T  TOCJIENOBATEIbHOCTh  W3YyYECHHS  Marepuaiia. V3ydeHue  CTENEeHHOW,
MOKa3aTeJIbHOM, JIorapu(PMUUYECKON U TPUTOHOMETPUUYECKUX (DYHKIMM, UX CBOMCTB U
rpauKoOB, HCHOJb30BaHUE (YHKIUK IS pEmIeHWs 3adad W3 JPYruX y4eOHBIX
MPEAMETOB U PEATbHOM JKU3HU TECHO CBSI3aHO KaK C MAaTEMATUYECKUM aHAJIN30M, TAK U
C pelIeHHeM YypaBHEHM W HepaBeHCTB. [Ipu 3ToM Oosibllloe BHUMaHHUE YJEseTCs
GbOpMHUPOBAHUIO YMEHHUS BBIpAXaTh (POPMYyJIAMH 3aBUCUMOCTH MEXKIY Pa3THIHBIMU
BEITMYMHAMH, WCCIEAO0BATh MONy4YeHHBbIC (YHKIIUH, CTPOUTh MX rpaduku. Matepua
ATOM COJEPKATEIbHON JINHUY HAllEJICH Ha Pa3BUTHE YMEHUN U HABBIKOB, MIO3BOJISOIINX
BBIPQKATh 3aBUCUMOCTH MEXIY BEJIMYMHAMH B Pa3IMYHON (opMe: aHATUTUYECKOM,
rpaguueckoil u cioBecHor. Ero nzydyenue cnocoOCTBYET pa3BUTHIO AITOPUTMHYECKOTO
MBIIIUICHUSI, CHOCOOHOCTH K OOOOIIEHHWIO U KOHKPETU3AIMH, HCIOJIb30BAHUIO
aQHAJIOT U .

ConepxarenpHas uHuA «Hayana wMaremMaTHYecKoro aHalin3a» IO3BOJISET
CYLIECTBEHHO PACIIUPUTh KPYTI KaK MAaTEMATHYECKUX, TaK W NPUKIAAHBIX 3a]ad,
JOCTYMHBIX O0YyYarOIUMCS, TaK KaK Y HUX MOSIBJISETCS BO3MOXHOCTh CTPOUTH rpaduku
CJIOKHBIX (PYHKITUH, OTIPEAEIISITh MX HAaMOOIBIINE U HAMMEHBIIINE 3HAYCHUSI, BBIYUCIIATh
wiomaan GUryp u oObEMBI TeJl, HAXOAUTh CKOPOCTH U YCKOPEHHs mporieccoB. [lanHas
CoIEepkKaTelIbHAs JINHUSA OTKPHIBAET HOBBIE BO3MOYKHOCTH ITOCTPOEHHSI MATEMATUYECKUX
MOJICNIE pEAIbHBIX CHUTyallMid, TMO3BOJSET HAXOJAWTh HAWIIy4llee pPEUICHUE B
NPUKIIAIHBIX, B TOM YHUCJE COLUMAIBHO-3KOHOMHYECKHX, 3aJadax. 3HAKOMCTBO C
OCHOBaMHM MaTE€MaTHYECKOTO aHajiM3a CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTO,
GbopMaTbHO-JIOTHYECKOTO W KPEaTUBHOI'O  MBINUICHUS, (POPMUPOBAHUIO YMEHUI
pacno3HaBaTh MPOSBJIECHUS 3aKOHOB MAaTEMAaTUKUW B HAyKe, TEXHHKE U HCKYCCTBE.
OOyuaroiuecs y3HAaIOT O BBIIAIOIIMXCSA Pe3yibTaTaX, MOJTYYEHHBIX B XOJ€ Pa3BUTHUS
MaTeMaTUKH KaK HayKd, U 00 UX aBTOpax.

ConepxarenpHO-MeTOAUYECKass TUHUA «MHOXECTBA U JIOTHKa» BKIIIOYAET B ceOs
AJIEMEHTBHI TEOPUU MHOXKECTB U MAaTEMaTUYECKOU JIOTUKHU. TE€OpEeTUKO-MHOKECTBEHHBIE
MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpC IIKOJbHOM MATEMAaTHUKU M MPEIJIararT
HauOoJiee YHUBEPCAJIbHBIN S3bIK, OOBCAMHSIONIMK BCE pas3/esibl MaTeMaTUKH U €&
MPUJIOKEHHUM, OHM CBS3BIBAIOT pA3HbIE MATEMATUYECKUE JUCLMIUIMHBL M UX
NpWIOKEHUsT B enuHoe 1enoe. [loaTomy BakHO JaTh BO3MOMKHOCTH OOYyYarOIIEMYCs
MOHUMAaTh  TEOPETUKO-MHOXECTBEHHBIM  SI3bIK  COBPEMEHHOW  MaTEMAaTUKU U
MCMOJIb30BaTh €ro IS BBIPAXKEHUS CBOMX MbICJICH. J[pyruM BaKHBIM MPU3HAKOM
MaTEeMaTUKH KaK HayKH CIIEyeT NMPU3HATh CBOMCTBEHHYIO €l CTPOroCcTh 0OOCHOBAHUM
U CIIEIOBAHUE ONpPEACIEHHBIM IMpPaBUIaM MOCTPOEHUS JOKa3aTEIbCTB. 3HAKOMCTBO C
AJIEMEHTaMM  MaTEeMaTHYE€CKOW JIOTUKHM CHOCOOCTBYET PAa3BUTHIO  JIOTHUYECKOTO
MBIIJIEHUs O00yYaronuxcsi, MO3BOJSET UM CTPOUTh CBOM PACCY>KJIEHHUS Ha OCHOBE
JIOTUYECKUX TPABWI, (HOPMUPYET HABBIKA KPUTUUECKOTO MBITTUICHHUSI.
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B yue6HOM Kypce «Anrebpa u Hadaima MaTEMaTHIECKOTO aHAN3a» MPUCYTCTBYIOT
OCHOBBI MAaTE€MaTHYECKOTO MOJEIUPOBAHUsA, KOTOpPbIE MPHU3BAaHbI CIOCOOCTBOBAThH
(GbOpMHpPOBAaHUIO HABBIKOB TMOCTPOCHHUS MOJEJIEH peasibHbIX CUTYallUi, HCCIeOBaHUS
ITUX MoOJeNied C TOMONIbI0 amnmapara aiareOpbl W MaTeMaTHYeCKOro aHalu3a,
MHTEpIIPETAlUK MOJYYCHHBIX PE3yJbTaToOB. Takue 3aJaHus BIUIETEHBI B KaXIbIM U3
pa3liesoB MpOrpaMMbl, IOCKOJBKY BECh MaTepHall Y4YeOHOro Kypca MIHPOKO
UCIIOJIB3YETCSl NIl PEIIeHHs] TMPUKIAIHBIX 3adad. [lpu  pemieHuu  peanbHbIX
MPAaKTHYECKHUX 33/1a4 00ydJaronrecs: pa3BuBaloT HaOII0JaTeIbHOCTh, YMEHUE HAaXOAUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, HUCIONIB30BaTh aHAJOrHI0, 0000maTh u
KOHKpPETU3UPOBaTh MpodseMy. [lesreabHOCTh 0 (DOPMUPOBAHUIO HABBIKOB PEIICHUS
NPUKJIAJAHBIX 33724 OPraHU3YyeTCs B MpOIlecce M3YYCHHUsS BCEX TeM Y4eOHOro Kypca
«Anrebpa 1 Hayaa MaTeMaTUYeCKOTO aHAIN3ay.

Ha usyuenue ydyeOHOro Kypca «AnreOpa M Hayajda MaTEMaTHYECKOTO aHAIU3a»
otBonutca 272 vaca: B 10 kiacce — 136 yacos (4 yaca B Hegenmo), B 11 kiacce — 136
qacoB (4 4aca B HEJIEJIO).

COJEP/KAHHUE OBYUEHUS 10 KJIACC Ynciaa v BbIYMCIEHUS
Panmonanbhubie yncia. OOBIKHOBEHHBIE U IECATUYHBIE IPOOH, IPOLICHTHI,

OeckoHeuHble ieproaudeckue Apoou. [lpumenenne npoOel u MPOLIEHTOB JUIsl pelICHUs
MIPUKJIAJIHBIX 3a]1a4 U3 PA3JIMYHbIX OTPACIICH 3HAHUW U PEAJIbHOM KU3HMU.

JleliCTBUTENBHBIE YUCIIA. Panmonanensie  u HMPPALMOHAIIBHBIE YHCIIA.
Apudmernueckue onepanuu ¢ IeMCTBUTENbHBIMU YUCIAMU. MOAyJb AEMCTBUTEIBHOTO
yucia u ero cBorictsa. [IpuOmk€HHbIE BEIUUCIECHUS, TPaBUila OKPYTJICHUS, TPUKUIKA
Y OIIEHKA PE3yJIbTATa BEIYMCIICHUM.

Crenenb ¢ 1eiabpiM nokazareiieM. bunom Hprorona. Vcmonb3oBaHue MOAXOOSIEN
(GopMbI 3amUCH JIEHCTBUTENBHBIX YHUCEN U pEHIeHUs TMPaKTUYeCKUX 3aaady |
IIPEACTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOICTBA.

CreneHp ¢ paluoOHANBHBIM IOKa3aTelleM MW €€ CBOMCTBA, CTEIECHb c
JICUCTBUTEIBbHBIM OKA3aTCIICM.

Jlorapupm uucna. CpoiictBa Jsorapudma. JlecsiTUuHbIE W  HATypaJibHbIE
JorapupMsl.

CuHyCc, KOCHMHYC, TAHI€HC, KOTAHT€HC YHCIOBOIO apryMeHTa. ApKCHHYC,
APKKOCHHYC M APKTAaHI'€HC YUCJIOBOTO apryMEHTA.

YpaBHEHUS 1 HEPABEHCTBA.

ToxaecTBa M TOXIECTBEHHbIE MPeoOpa3oBaHUsl. YpaBHEHUE, KOPEHb YpaBHEHMUS.
PaBHOCWIBHBIE ypaBHEHMSI M ypaBHEHHUS-CIEACTBUA. HepaBeHCTBO, peunieHue
HEPaBEHCTBA.
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OcHOBHbIE METOJbI PEUICHHs] LENbIX U JIPOOHO-pAIlMOHAJBHBIX YpPaBHEHUN U
HEpPaBEHCTB. MHOIO4YJIEHBI OT OJTHOM ITIEPEMEHHOM. /[eTleHne MHOrowieHa Ha MHOTO4JIEH
¢ ocratkoM. Teopema be3y. Muorowiensl ¢ neinsiMu kodpdunuenramu. Teopema
Buera.

[IpeoOpazoBaHus UNCIOBBIX BBIPAKEHUMN, COIEPKAIIMX CTEIIEHU U KOPHH.

Hppaunnonaneueie ypaBHEHHS. OCHOBHBIE METOJbl PELICHHUS WPPalMOHAIbHBIX
YPaBHCHUU.

[TokazarenbHble ypaBHEHUS. (OCHOBHBIE METOABI PEUIEHUSA IOKA3aTENbHBIX
YPaBHEHUM.

[IpeoOpazoBaHue BbIpaXeHU, COAEpKALTUX JTOTapU(MBI.

Jlorapupmuueckue ypaBHeHUs. OCHOBHBIE METOJbI PEIICHUS JIOTapUPMHUUECKUX
YPaBHEHUM.

OcHOBHBIE TPUTOHOMETPUUECKHUE bopMyIIbI. [IpeoGpa3oBanue
TPUTOHOMETPHUYECKUX BBIPAXKEHUN. PellIeHre TPUrOHOMETPUYECKUX YPABHEHUM.

Pemienne cucrteM JMHEHWHBIX YpaBHEHUMHA. Marpuma CHCTEMBI JIMHEWMHBIX
ypaBHeHui. Onpeaennurens MaTpulpl 2X2, ero reOMETPUYECKU CMBICI U CBOWCTBA,
BBIYMCJIEHUE €r0 3HA4YE€HUS, NPUMEHECHHE ONPEACIMTENS [ PEUICHUS CUCTEMBI
JIMHEWHBIX ypaBHEHHUW. PenieHne npukiaaHbixX 3a1a4 ¢ MOMOIIBIO CUCTEMBI JIMHEWHBIX
ypaBHeHMH. lccnenoBaHue IOCTPOEHHOM MOJENM € IIOMOLIBIO MaTpull U
OIPEICITUTEIICH.

[ToctpoeHne MareMaTHYECKUMX MOJEIIEN pEAIbHOM CHUTyallud C TOMOULIBIO
YPaBHEHUM U HEPABEHCTB. lIprMeHEHHE ypaBHEHUNM W HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3aJ]1a4 U 3aa4 U3 pa3InyHbIX 00JacTel HAYKU U peabHOM KU3HU.

@OyHkuuu U rpadpuku

OyHkIuUs, cnocodbl 3amaHus  GyHKUMM. B3aumMHO 00paTHble  (QYHKIUH.
Kommnozumms pyskuit. I'paduk Gynkmum. DnemMenTapHbie mpeoOpa3oBanus rpadukoB
(GyHKUIHH.

OO6nacth ompeneneHusi WU MHOXKECTBO 3HaueHwi ¢GyHkuuu. Hymu QyHkiuw.
[IpomexyTku 3HaKomocTossHCTBa. UYETHBbIe W HeuéTHble GyHkiuu. l[leproanueckue
byaknuu. IIpoMexyTKu MOHOTOHHOCTH (PyHKIMH. MaKCUMyMbl W MUHUMYMBI
dbyukiuu. Hanbonbinee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU HA TTPOMEKYTKE.

Jlunelinas, KBaJpaTU4Hass U JPOOHO-JIIMHEWHAs (QYHKUUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX rpauKOB.

Crenennas (yHKIMS C HaTypaJlbHbIM M IIeJbIM Moka3areneMm. EE€ cBolicTBa u
rpaduk. CBolicTBa U rpaduK KOpHS n-0il cTeneHu Kak (PyHKIMU OOpaTHOM CTENEHU C
HATypaJbHBIM MOKa3aTeJIeM.

[lokazaTenbHass W Jorapudmuueckas Q(YHKUMHA, HUX CBOWCTBA M IpaUKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pellIeHUs YpaBHEHUH.
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TpuroHomerpuyeckass OKpy>KHOCTh, ONIPEICIICHNE TPUTOHOMETPUIECKUX (DYHKITHIT
YHICJIOBOT'O apT'yMEHTA.

OYHKITMOHAIBHBIC 3aBUCHUMOCTH B pEaJbHBIX MpoIeccax W sBICHUAX. | paduxu
pEaIbHBIX 3aBUCUMOCTEM.

Hauana MaTeMaTH4eCKOro aHajamn3a

IlocimenoBaTenbHOCTH, CIOCOOBI  3aJaHUS  IOCjeaoBaTelIbHOCTEH. MeTton
MAaTEMATHYECKOW HWHAYKUWH. MOHOTOHHBIE M OTrPaHWYCHHBIE IOCIEI0BATEIbHOCTH.
HcTopusi BOSHUKHOBEHHSI MATEMaTHYECKOTO aHAJIM3a KaK aHalln3a 0ECKOHEYHO MaJIbIX.

Apudmernueckass W reoMeTpudueckas mporpeccuu. beckoHedHO yOBIBaromias
reomerpudeckas mnporpeccus. Cymma OeCKOHEUHO YOBIBAIOIIECH T€OMETPUYECKOM
IpOrpeccuu. JIMHEMHBIM U 3KCHOHEHLUUAIbHBIA pocT. Yucino e. PopMyna CI0XKHBIX
MpouUeHTOB. Vcnonb30BaHWE MPOTPECCUU [T PEIIEHUS PEATbHbIX 3a7ay MPUKIATHOTO
Xapakrepa.

HenpepoiBable QyHKIIMU U UX cBoWcTBa. Touku pa3pbiBa. ACUMOTOTHI IpapuKOB
¢dbynkuuii. CBolicTBa (DYHKIMI HENPEPHIBHBIX Ha OTpe3ke. MeToj WHTEpBajoB IS
peleHusi HepaBeHCTB. [IpuMeHeHue CBOMCTB HEMPEPHIBHBIX (PYHKIMN 7 peIIeHUs
3a7a4.

[lepBas u BTOpas mnpousBojHble GyHKUIMU. OmnpeaeneHre, T€OMETPUUYECKUN U
(bu3MYecKuil CMBICI TPOU3BOIHON. Y paBHEHHUE KacaTeabHOM K Tpaduky QyHKIUH.

[IpousBoaHbie 37MeMeHTapHBIX (QyHKIUN. [Ipow3BogHas CyMMBbI, TIPOU3BEIACHUS,
YACTHOT'O U KOMIO3ULIMY (DYHKIIHIA.

MHo:xecTBa M JIOTHKA
MHO»XeCcTBO, Olepalny HaJ, MHOKECTBAMU M UX CBOWCTBA. /lmarpammel Ditnepa—
Benna. [IpumMeHeHne TEOPETUKO-MHOKECTBEHHOTO aImapara i ONUCAHUS PEajbHbIX
MPOIIECCOB U SIBIICHUMN, TIPY PEIICHUU 3a]1a4 U3 APYTUX YUSOHBIX IPEIMETOB.
Onpenenenue, TeopeMa, CBONCTBO MaTEMaTHYECKOTO OOBEKTa, CIEJCTBUE,
JI0KAQ3aTeNbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KJIACC Yuciaa v BbIYHCIEHUA

Harypanbhabie u nensie yncia. [[puymeHenre npu3HakoB JA€IMMOCTHU LEJIbIX YHUCE,
HauOobIIMi 001mmi nenutens (nanee — HOJl) u HaumeHnbIee oOlee kpaTHOE (J1anee —
HOK), ocrarkoB mo momaymnto, anroputvma EBKiIuga sl pemieHus] 3a1ad B IIEbIX
YHCIIax.

Komnekcuple ymncia. AnreOpandeckas M TpUTOHOMETpUYecKas (OPMBI 3aIlich
KOMIUIEKCHOTO 4YHCJIa. ApUPMETHYECKHE OINEepalid ¢ KOMIUICKCHBIMH YHCJIaMHU.
N300paskeHrne KOMIUIEKCHBIX YHCENl Ha KOOpAMHATHOM miockoctu. @opmyia Myaspa.
Kopau n-oii cTeneHn u3 KOMIUIEKCHOTO 4ucia. [[puMeHeHne KOMIUIEKCHBIX YHUCEN JJIsSt
peteHust GU3NYECKUX U TEOMETPUYECKUX 3a/1ad.
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YpaBHeHUs U HEPABEHCTBA

CucreMa U COBOKYITHOCTh YPaBHEHHI M HEPAaBEHCTB. PaBHOCUIIBHBIE CUCTEMBI U
CHUCTEMBI-CIIEICTBHS. PABHOCHIIbHBIE HEPABEHCTBA.

Ot60p KOpHEHN TPUTOHOMETPUYECKUX YpaBHEHHUI c OMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PerieHne TpuroHoMeTpUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS TTOKA3ATENbHBIX U JOTapU(MUUYECKUX HEPABEHCTB.

OcCHOBHBIE METO/IbI PEIICHUSI UPPALIUOHATBHBIX HEPABEHCTB.

OcCHOBHBIE METOJABl pELIEHUS CHUCTEM W COBOKYIHOCTEH palMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHeHUs, HEPABEHCTBA U CUCTEMBI C MapaMeTPaMHU.

IIpuMeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMaTUYECKUX
3a/lady U 3a]a4 W3 PAa3IUYHbIX 00JlaCTE HAYKH W pEeajbHOM KU3HHM, MHTEpIpeTanus
MOJyYEHHBIX pe3yibTaToB. WYHKIHUM U rPpauKu

I'padpux xommosuuum QyHkuuid. ['eomerpuueckue o00pa3bl YpaBHEHUH U
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue PyHKIIUU, X CBOMCTBA U IPAPUKH.

['padprueckue MeToabl pelIeHus] YpaBHEHU U HEPAaBEHCTB. [ 'paduyeckre MeToabl
peILIeHUs 3a1a4 C TapaMeTPaMH.

Ucnonb3oBanue rpadukoB (PyHKIMA IS UCCIEIOBAHHUS  MPOLIECCOB U
3aBUCHUMOCTEH, KOTOpbIE€ BO3HUKAIOT NpPHU PELIEHUH 3a1ad U3 JPYrux YydeOHBIX
IIPEAMETOB U peanpHoM ku3HU. Hayana MmaTeMaTH4eCKOro aHajausa

[IpumeneHnrue TPOW3ZBOMHONW K HCCIENOBAaHUIO (PYHKIIMA HAa MOHOTOHHOCTH U
skcTpeMymbl. Haxoknenne HamOOJbIIEr0 W HAaWUMEHBIIETO 3HAYE€HUW HEMpPephIBHOM
(yHKLIHUU Ha OTPE3KE.

[IpumeHeHrne TPOWM3BOAHOM Ui HAXOXKICHUS HAWIYYIIero peuieHus B
MPUKIIAIHBIX 3aJ1a4ax, I ONpEIeTIeHUs CKOPOCTH U YCKOPEHMS IPOLECCa, 3aJaHHOTO
(bopmynoii unu rpaduKoMm.

IlepBooOpa3Hasi, OCHOBHOE CBOMCTBO  mepBooOpa3HbiX. IlepBooOpasHbie
arieMeHTapHbIX pyHkuuid. [IpaBuna HaxoxIeHUS TEPBOOOPa3HBIX.

WNurerpan. I'eomMeTpuyeckuid CMBICI HWHTErpajga. BpruucieHue onpencneéHHOro
uHTerpana no gopmyne Herotona—Jlenonuna.

[IpumeneHne uHTErpana sl HAXOXKJICHUS TUIOMIAeH TUIOCKUX PUTYyp U 00bEMOB
r€OMETPUYECKUX TEIL.

[Ipumepst  pemenuidt  nuddepeHIUANIBHBIX  ypaBHeHWH.  MaTtemaTtudeckoe
MOJIEJIMPOBAHUE PEATTbHBIX MPOLIECCOB C MOMOIIIbIO AU(PdHepeHIIMaATbHBIX YPABHEHHI.
INPEAMETHBIE PE3YJIBTATBI

K konity o6ydyenus B 10 kjacce 00y4aroniuiics moxy4uT ciaeayIonife npeaMeTHbIe
Pe3yJIbTaThI 110 OTAENIbHBIM TEMaM
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paboueii mporpamMmbl ydeOHOTO Kypca «Anredpa ¥ Hadajga MaTeMaTHYECKOTO
aHanu3a»: Yucia ¥ BBIYUCICHHSA:

CBOOOZHO OMEpPUPOBATh TOHATHUAMHU: pPAIMOHATBHOE YHUCIO, OECKOHEYHas
nepuoanyeckas 1poOb, MPOLIEHTHI, UPPALUOHATBHOE YUCII0, MHOKECTBA PALIMOHAIBHBIX
U JICHCTBUTENBHBIX YHCEN, MOAYJIb JEHCTBUTEIBHOIO YHWCIA; NMPUMEHATH IpPOOH U
IPOLICHTHI I PELICHMS NPUKIAIHBIX 3a1a4 U3 Pa3InYHbIX
oTpacield 3HAaHUW W PEATbHOM >KU3HU; MPUMEHITh NPUOIMKEHHBIE BBIUYUCICHUS,

MpaBujia OKPYIJICHUS, TPUKUIKY U
OILICHKY pe3yJibTaTa BHIYMCICHUI; CBOOOAHO ONEPUPOBATH MOHATHEM: CTEIIEHB C LIEJIbIM
I0Ka3aTeleM, UCTIOIb30BaTh MOAXOAAIIYI0 (GOpPMY 3alliCU AEHCTBUTEIBHBIX YUCEI IS
pelIeHUs] TMPaKTUYECKUX 3a/lady W TNPEJCTABICHUS JaHHBIX; CBOOOJHO ONEpUPOBATH
HNOHATHEM: apU(PMETUUECKUN KOPEHb HAaTypalbHON
CTENEeHH; CBOOOHO ONEPUPOBATH MOHATHEM: CTENEHb C PALMOHAIBHBIM NOKAa3aTEeNIeM;

CBOOOZIHO  ONEpUpPOBaTh MOHATUSAMHU: JIorapudM 4HCla, JECATUYHBIE U

HaTypaJbHbIC
jorapupMbl; CBOOOHO ONEPUPOBATH MOHATUIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC
YUCJIOBOTO apTyMEHTa; ONEPUPOBATH MOHATUSAMHA: aPKCUHYC, APKKOCUHYC U apKTAHI€HC

YHUCJIOBOTO
apryMeHTa. Y paBHEHHS H

HEpPaBeHCTBA:

CBOOOJIHO OIEPUPOBATH MOHATUAMU: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO,
PAaBHOCWIbHBIE YPAaBHEHUS WM YPAaBHEHUA-CIECIACTBHs, PAaBHOCWIbHBIE HEPABEHCTBA,
OPUMEHATh  Pa3IMYHblE METOJbl  PEIICHUS pPAlMOHAIBHBIX U JAPOOHO-
PaLMOHAIIBHBIX
YpaBHEHUH, NPUMEHATh METOJ HMHTEPBAJIOB JJIsi PEUICHUs HEpPaBEHCTB; CBOOOIHO
ONEPUPOBATH MOHATHSIMU: MHOTOWIEH OT OJHOM INMEPEMEHHOW, MHOTOWIEH C LEIbIMHU
kKoa(puiieHTaMi, KOPHU MHOTOWIEHAa, TMPUMEHSATh JEJIeHHWEe MHOIro4YleHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy besy u Teopemy Buera ains pemenus 3agaq; cBOOOIHO
ONEPUPOBATH IOHATUSAMHU: CUCTEMA JIMHEHMHBIX YPAaBHEHHUM, MaTpHULA, OINpPEAEIUTEID
MATpPUIBI 2 X 2 U €r0 TEOMETPUUECKUN CMBICI, UCIIOIb30BAaTh CBOMCTBA ONPEACTUTENS 2
X 2 sl BBIYACIICHUS €0 3HAYEHUS, IPUMEHSATh ONPENCIUTENN ISl PELIECHUS] CUCTEMBI
JIMHEWHBIX YPaBHEHUM, MOJEIUPOBATH PEAJbHbIC CUTYallUd C IOMOIIBIO CUCTEMBI
JIMHEWHBIX YPAaBHEHWM, MCCIENOBATh IIOCTPOCHHBIE MOJEIM C IIOMOLIBIO MATpHUIl U
OIIpPEAEIIUTEIIEN, UHTEPIIPETUPOBATH MOJIYYECHHBINM PE3YJbTaT; UCIOJIb30BaTh CBOMCTBA
JNEUCTBUN C KOPHAMHM JUIsl IpeoOpa30BaHUs BBIPAKEHUI; BBIMOJIHITH MPEOoOpa30BaHUs
YUCJIOBBIX BBIPAKEHHM, COAEPKAIIUX CTENICHU

C palHoHAJIbHBIM IIOKa3aTeleM; HCIOJb30BaTh CBOWCTBA  JIOTapU(PMOB IS
npeoOpa3oBaHus JJOrapuhMUUECKUX
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BBIPQXXEHHIT; CBOOOTHO ONEPUPOBATh MOHATUSMU: HpPpPALMOHAIBHBIC, IOKa3aTelbHbIC
U
JgorapuMuyeckue ypaBHEHHS, HAXOJIUTh WX PELIEHUS C IMOMOIIBI0 PABHOCHIBHBIX
IIEPEXOI0B WM  OCYIIECTBIISIA  IIPOBEPKY  KOPHEW; IPUMEHSATH  OCHOBHBIE
TPUTOHOMETPHUUECKHE (POPMYIIbI IS MPE0Opa30OBaHUS
TPUTOHOMETPUYECKUX BBIPAKEHN; CBOOOJIHO ONEPUPOBATH ITOHSATHEM:
TPUTOHOMETPUUYECKOE YpPaBHEHHE, MPUMEHATh HEOOXOIUMBbIe (POPMYIBI IJi peIIeHUs
OCHOBHBIX THUIIOB TPUIOHOMETPUYECKUX YPAaBHEHUH; MOJIEIUPOBATh peajbHbIE
CUTYALIMH Ha SI3bIKE aNreOpbl, COCTABIISATH BBIPAKEHUS,

YPaBHEHUs, HEPABEHCTBA [0 YCJIOBUIO 33/1a4M, UCCIIEIOBATh MTOCTPOCHHBIE MOJIEIN C
UCITI0JIb30BAaHUEM armapara areopbl. @yHKUMU U rPauKH:

CBOOOZIHO ONEpUPOBATh MOHATHUAMHU: (YHKIUS, CHOCOOBI 3anaHus (yHKLUH,
B3aMMHO OOpaTHbIe (PYHKIMU, KOMIIO3ULUS (PYHKUUN, Tpa@uK (QYHKIMHU, BBIITOIHSITH
AJIEeMEHTapHble MpeoOpa3zoBanus rpadukoB (PyHKUIMI; CBOOOAHO OMEPUPOBATH
MNOHATUSAMU: 00JIaCTh ONPEIETICHUS U MHOKECTBO 3HAUECHHI
byHKIMM, HYyTU (QYHKIHH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA; CBOOOJHO ONEPHUPOBATH
MNOHATUAMU: YETHBIC U HEUETHBIC (PYHKINHU, TEpHOAMYECKHE (YHKIIUHU, TPOMEKYTKU
MOHOTOHHOCTH (PYHKIIMM, MakCUMyMbl M MHUHHUMYMbl (YHKUUH, HauOoJblIee U
HauMEHbIllee 3HaueHue (PYHKIUU Ha IPOMEXKYTKE; CBOOOJHO ONEPUPOBATH MOHATHAMMU:
CTeTmeHHass (YHKIHS C HaTypaJbHBIM M IEJNBIM TOKa3aTeneM, rpauK CTEHeHHON
(GYHKIIMM C HATypaJbHBIM M IEJBIM TOKa3aTeneM, rpaduK KOpHsS N-0il CTETEeHH Kak
(GYHKIIMM OOpaTHOM CTENEHU C HaTypaJlbHbIM MOKa3aTelieM; ONEepUpOBATh MOHITHIMMU:
JVHENHas1, KBaipaTUYHasi U IpoOHO-THHEHas QyHKIINH,

BBITMIOJIHATh 3JIEMEHTApPHOE HCCIEIOBAaHUE M IOCTPOCHHE HX TIpadukoB; CBOOOAHO

ONepUpOBaTh NOHATUAMU: MTOKa3aTeNIbHAs U JTorapudpMuyecKas
(GyHKUMMA, WX CBOMCTBA W TpaduKu, HCHOIB30BATh HX TrpaduKu s peleHus

ypaBHEHUH; CBOOOAHO  ONEpPUPOBATH  MOHITUSAMH:  TPUTOHOMETpPUYECKAs

OKpPY>KHOCTB,

OTpe/iesieHue TPUTOHOMETPUYECKUX (GYHKIMI YHMCIOBOIO apryMeHTa; HCIOJIb30BATh
rpaduku GyHKIUI A MCCIIeI0OBaHUS IPOLIECCOB M 3aBUCMMOCTEN MPHU PELICHUH 3aa4
U3 Jpyrux YYeOHBIX TIPEIMETOB M pEaNbHON JKU3HH, BBIpaXaTh QGopMyIaMu
3aBUCHUMOCTH MeX1y BenuunHamy; Havajia MaTeMaTH4ecKoro anajmsa:

CBOOOJHO OMNEpUpOBaTh TMOHATUAMU: apudMeTHdeckass U TeoMeTpUyecKas
nporpeccusi, OECKOHEYHO YyObIBalOIIas TeOMETpUYEcKas MPOrpeccusi, JIMHEUHBIA WU
HKCIIOHEHIIMATIBHBIM POCT, (OpMyJia CIOXKHBIX MPOLEHTOB, UMETh MPECTaBJICHUE O
KOHCTaHTE;

HCIIOJIB30BaTh IIPOIrpCCCUn AJId PCIICHUA PCAJIBbHBIX 3aAa4 IIPHUKIAIHOTO
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XapakTepa; CBOOOAHO OMEPUPOBATH TMOHATHUSAMH: TIOCIEAOBATEIHHOCTh, CIOCOOBI

3aJlaHus TTOCJIEIOBATEILHOCTEH, MOHOTOHHBIC W OTPAaHUYCHHBIC MOCIIEIOBATEIHLHOCTH,

MOHMMAaTh OCHOBBI 3apOXJICHUS MaTEeMaTHYEeCKOTO aHaIM3a Kak aHanm3a OECKOHEYHO

MaJIbIX; CBOOOTHO OTIEPUPOBATH MOHATUSIMHU: HETIPEPHIBHBIC (DYHKITUN, TOUYKH pa3phiBa

rpaduka QyHKIIMHM, aCUMOTOTHI Tpaduka QyHKIIMHU;, CBOOOTHO ONEPUPOBATH MOHSATHEM:
(byHKITHS, HETIPEPBIBHASI HA OTPE3KE,

NPUMEHSTh CBOMCTBA HEMPEPHIBHBIX (QYHKIMWA IS pPEIICHUs 3aaad; CBOOOIHO
OTIEpUPOBATH MOHITUAMU: TIEPBasi U BTOPas MPOU3BOIHBIC (PYHKITHH,

KacareinbHas K rpaduky (pyHKIIUH; BBIYHCIATH MPOW3BOIHBIC CYMMBI, MMPOU3BEICHHS,
YaCTHOTO ¥ KOMITO3HITHH JIBYX

byHKIMHA,  3HATh  TPOW3BOAHBIC  DJIEMEHTAPHBIX  (YHKIWHA,  HCIIOIH30BaTh
T€OMETPUYECKUNA U (PU3NIECKUN CMBICI MPOU3BOHOM ISl pEIICHUS

3ajad.

MHo:kxecTBa M JIOTHKA:

CBOOOJHO ONEpPUPOBATH MOHSATUSIMU: MHOKECTBO, OMEpaIlMu HaJ MHOKECTBAMU;
HCTI0JIb30BATh TEOPETUKO-MHOKECTBEHHBIN arrapar JJis OMUCAHUS PEATTbHBIX
IIPOIICCCOB M SIBJICHUH, IIPH PEIICHUH 3a/1a4 U3 APYTUX y4eOHBIX MPEIMETOB; CBOOOHO

OIIEpUPOBATH MOHSATUSIMU: OIpPEJICIICHHUE, TEOpEMa,  ypaBHECHHE-
CJICACTBHUE, CBONCTBO MAaTEMaTHYECKOTO OOBEKTa, J0KA3aTeIbCTBO, PABHOCHJIbHBIC
YPaBHEHHUS U HEPABEHCTRBA.

K konity o0ydyenus B 11 kiaacce oOy4aroniuiicss HOJy4duT CIAEAYIOIINE MPEIMETHbIE
pe3ynbTaThl MO OTAENIBHBIM TeMaM padoueil mporpaMMbl y4eOHOro Kypca «Anredpa u
Hayaja MaTeMaTU4YeCKOro aHaIn3a»: Yunceia v BbIYMCJICHHS

CBOOOJIHO OIEPUPOBATH MOHATUAMU: HATYPAIBHOE U LEJ0€ YUCIIO, MHOKECTBA
HATYpaJbHBIX U LEJIBIX YHCEN, UCIIOJIb30BaTh IPU3HAKU ACIUMOCTH Lenbix yucesn, HOJ|
n HOK HaTypanmbHBIX yucen Il pelieHus 3aj1ad, MPUMEHATh alroputMm EBkinupa;
CBOOOJHO ONEPUPOBATH MOHATHEM OCTATKA MO MOAYJIIO, 3aIIUChIBATH HATypaJIbHbIE
yucia B Pa3MYHbIX TO3UIMOHHBIX CHUCTEMAax CYHCICHHUS; CBOOOJHO OINEpPUPOBATH
MOHATHUSIMU: KOMIUIEKCHOE YHCIIO U MHOXECTBO KOMIUIEKCHBIX YHUCEN, NMPEICTABIATh
KOMIUIEKCHBIE YHCJIa B aJreOpanvyeckoil U TPUTOHOMETPUUECKON (popme, BBINONHATH
apu(mMeTHyecKue omepaldd ¢ HUMU U H300pakaTb Ha KOOPAUMHATHOW ITOCKOCTH.
YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO ONEpUPOBATh TMOHATUSMHU: HPPALMOHAIbHBIE, TOKa3aTelbHbIE U
JorapuMuyuecKkre HEepaBEHCTBA, HAXOJIUTh UX PEUICHHUS C MOMOIIbIO PABHOCHIIBHBIX
NEepPeXoA0B; OCYILIECTBISATh OTOOP KOpHEH TMpU pEHIeHUH TPUTOHOMETPUUYECKOTO
ypaBHEHUS; CBOOOJHO ONEPUPOBATH IMOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
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OPUMEHATh  HeoOXoaumble  (QOpMyJabl AN pEHIeHHSs  OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX
HEPABEHCTB; CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYITHOCTh YPAaBHEHUMN
U
HEPABEHCTB, PAaBHOCWIIBHBIE CHUCTEMBl W CHUCTEMBI-CIEACTBHS, HAXOIWUTh PEIICHUS
CUCTEMBbl M COBOKYIHOCTEH palMOHAIBHBIX, HPPALMOHAIBHBIX, [OKAa3aTEIbHBIX U
jJorapu(pMUUECKUX ~ YpaBHEHMM WM HEPaBEHCTB,  pellaTb  pallOHaJbHBIE,
UppaloHaJIbHbIE, IOKa3aTENbHbIE, JoTapu(pMUUECKUe U
TPUTOHOMETPUYECKUE YPABHEHHsI U HEPABEHCTBA, COJAEPKALME MOAYJIN U IapaMeTphl,
NPUMEHSATh TpadUyecKue METOAbl IJIsl PEIICHUs YpaBHEHUN M HEPaBEHCTB, a
TaKXe
3aJa4 C NapaMeTpaMM; MOJEIMpPOBaTh pEAJbHBIE CUTyallUM Ha S3bIKE airedpsl,
COCTaBIIATh BBIPAKECHUS, YPABHEHNs, HEPABEHCTBA U UX CHCTEMBI 110 YCIOBHUIO 3aJa4H,
UCCIIEOBaTh IIOCTPOCHHBIE MOJEIM C MCHOJB30BAHUEM ammapara ajreopsl,
WHTEPIIPETUPOBATH MMOJTYYECHHBIN pe3ybTaT. @YHKIUM U IPauKu:
CTpOUTH TpaduKu KOMIO3UIMH (YHKUUH C TOMOILBIO  3JIEMEHTapHOTO
UCCJIEIOBAHNUSI W CBOWCTB KOMIIO3MLIMM JBYX (YHKUUH; CTPOUTh TI'E€OMETPUUYECKUE
oOpa3bl ypaBHEHU U HEPABEHCTB Ha KOOPJIMHATHOU
IUIOCKOCTH; CBOOOJHO OINEPUPOBATH MOHATUSAMU: TpapUKd TPUTOHOMETPUUECKHUX

(GyHKUMNA; TPUMEHSTh (PYHKUMU Ui MOJEITMPOBAHHUS W HCCIEIOBAHUS pPeajbHBIX
npoueccos. Hayaia MareMaTH4ecKoOro aHajimsa:

UCIIOJI30BATh MIPOU3BOIHYIO VISl UCCIIEIOBaHUS (PYHKITMU HA MOHOTOHHOCTD U
HKCTPEMYMBbI; HAXOUTh HAUOOJIbIIIEEC U HAUMEHbIIIEE 3HAUCHUS (PYHKITUU HEMPEPHIBHOM
Ha OTpE3KE;

UCIIOJb30BaTh  MPOU3BOJHYIO  [JI1  HAXOXKIEHUS  HAWJIy4dllero  pelieHus
B MPUKJIAJIHBIX, B TOM YHCJI€ COIMAIbHO-d)KOHOMHUUYECKHUX, 3ajavax, JJIsi ONpeacIcHus
CKOPOCTH W YCKOPEHHUs TMpollecca, 3aJaHHoro ¢opmysiod uiu rpagukoM; cBoOOIHO
OTICpUPOBATh TOHATUSIMH: TEPBOOOpa3Hasi, OMPEACNEHHBI WHTETpall, HAXOAHTh
nepBOOOpa3HbIE JIEMEHTAPHBIX (DYHKIMHA U BBIYUCISITH HHTETpall 1o Gopmysie
Herorona—JleitoHuna; HaxoAUTh TIOMIAIA TUIOCKUX (PUTYP U OOBEMBI TEJI ¢ MOMOIIBIO
UMHTErpajga; WMETh IMPEJCTAaBICHHE O MAaTEMAaTHYECKOM MOJICIUPOBAaHUU Ha
npumepe
coctaBieHus AuddepeHIuaIbHBIX ypaBHEHUH; peliaTh NMPUKIATHBIC 337a4d, B TOM
YHCIIe COLUATbHO-3KOHOMUYECKOTO U
(bu3nUecKoro xapakrepa, CpeJICTBaMi MaTEMATHYECKOTO aHAJN3A.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HasBanue KonuuectBo OCHOBHBIE BU/IBI JICATECIIBHOCTH
OcHOBHOE coJepKaHHe
paznena (TeMbl) 4acoB 00yJaronuxcs
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MHO0XeCTBO
JIICUCTBUTEIILHBIX YHCEI.
MHOro4ieHsbl.
PannonanbHble ypaBHEHUA U
HEPABCHCTBA.

CucTeMpl TMHEUHBIX

YpaBHEHUU

24

MHO)KGCTBO, OIICpal Hax
MHO>XECTBAMH 1 UX CBOMCTBA.

Huarpammsl Diinepa — Benna.
[Iprumenenue
TEOPETUKOMHOKECTBEHHOTO

arriapara i peuICHUs 3aJa4.

Paumonansubie yncina. OOBIKHOBEHHBIE

U JECATUYHBIE APOOH, MPOLEHTHI,

OECKOHEUHBIE IEPUOUIECKUE IPOOH.
[Ipumenenue ApoOeil v MPOIEHTOB IS

pELIEHNS MPUKIIAAHBIX 3a/a4.
JlericTBUTENbHBIC YUCIIA.
PanmonanbHbie 1 HppalliOHATIbHBIE

gucaa. ApudMeTHIECKHUE ONepaliui ¢
JNEUCTBUTEIBLHBIMY YicIaMu. Moaysb

JNENUCTBUTEIBLHOTO YHCIIA U €T0
cBoicTBa. [Tpubnmxeénnbie
BBIYKCIICHUS, ITpaBUila OKPYTJICHHUS,
OPUKUIKA U OLIEHKA PE3yJIbTaTa
BBIUNCIICHUH.

Hcnonp3oBath

TEOPETUKOMHOKECTBEHHBIN
anmapar  JJid ONHCAaHUA XOoJa
peLICHUS MaTEeMaTHYECKUX
3aJa4, a TaKke peallbHbIX

IMpoHccCoOB U SIBJICHUI.

OnepupoBaTh NOHATUSAMH:
paloHaIbHOE YUCII0, OECKOHEUHAs
nepuonyeckast 1poOb, TPOLIEHTHI;
UPPALMOHATIBHOE U IEHCTBUTEIbHOE
YHCJIO; MOAYJb IEUCTBUTEIBHOIO
YKCIIA; UCTIOJIb30BATh 3TU NOHITHUS
IIPU MIPOBEJICHUU PACCYKACHUN U
JI0Ka3aTeNIbCTB, IPUMEHATH IPOOU U
MPOLICHTHI AJI PELICHUS
NPUKIAAHBIX 337124 U3 Pa3IMYHbIX
OTpaciiel 3HaHUW U peallbHOU
*u3HU. Mcrions3oBaTh
npUOIMKEHHBIE BEIYUCIICHMUS,
npaBuiia OKPYIJICHUS, TPUKUIKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUN.
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OCHOBHBIE METO/IbI PEIICHUS LIETbIX U
IpOOHO-pallMOHANIEHBIX YPaBHEHUN U
HEpPaBEHCTB. MHOTOUYJIEHBI OT OJHOMN
IIepEeMEHHOMU. [leleHne MHOrowieHa
Ha MHOTOYJIEH C OCTaTKOM. Teopema
besy. MHOTO4JIEHBI € LIEJIBIMU

ko3 unrentamu. Teopema Buera.
Pemienue cucrem JIMHEMHBIX
ypaBHEHU. MaTpuia CUCTEMBI
JIMHEWHBIX ypaBHEHUW. OnpeenuTenb
MaTpULbl 2X2, €ro TEOMETPUUECKUIM
CMBICJI U CBOMCTBA; BBIYUCIICHHUE €T0
3HAYEHUS; IPUMEHEHUE ONPEACIIUTEIIS
JUISL PEIICHUSI CUCTEMbI IMHEUHBIX
ypaBHEHUM. Penienne npukinaaHbix
3a/1a4 C MOMOUIBIO CUCTEMBI
JIMHEWHBIX YPABHEHUN

[IpuMeHATh pa3InYHbIE METOBI
pelIeHns paluOHAIIBHBIX U
JTpOOHOPALIMOHATIBHBIX YPABHEHMI; a
TAKK€ METOJ UHTEPBAIOB JJIs
pEILIECHUsI HEPABEHCTB.

OnepupoBaTh NOHATUSIMA MHOTOYJICH
OT OJHOM NEPEMEHHOM, €r0 KOPHU;
MIPUMEHATH JAECJICHUE MHOTOWICHA Ha
MHOT'OYJIEH C OCTATKOM, TEOPEMY
besy u Teopemy Buera qis permieHus
3az7ad4.

OnepupoBatTh MOHATUSMHU: CUCTEMA
JIMHEMHBIX YPAaBHEHUM, MATPULIA,
ONpPEIEIIUTENb MATPHULIBI.
Hcnonp30BaTh cBOMCTBA
OmpenenuTesns 2 X 2 1Jisl BBIYUCICHUS
€ro 3Ha4YeHUs, MPUMEHSITh
ONPEAETUTEIN I PELICHUS CUCTEMBI
JIMHENHBIX YPABHECHUM.
MoaenupoBaTh peajbHbIE CUTyallul C
MTOMOIIBIO CUCTEMBI JINHENHBIX
YPaBHEHUM, UCCIIEOBATh
MMOCTPOEHHBIE MOJEIU C TOMOILIBIO
MATPUL U OIIPEACIIUTEIIEH,
HHTEPIIPETUPOBATH MOTYUCHHBIH
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pe3ynbTar
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@OyHKIUU U TpadUKH.
CrenenHas QyHKIUSA
C LIEJIBIM [TOKA3aTeJIeM

12

DyHKITUSA, CTIOCOOBI 3aaHus QYHKITUU.
B3anmMHuo oOpaTHBIC DYHKITHH.
Komnoszumus ¢pynxmmii. ['padux
byHKUIMUU. DIIeMEHTapHbIE
npeobpazoBanus rpaduKoOB PYHKITUM.
OO6acTh onpeIeNieHuss © MHOKECTBO
3HaueHud PpyHkuu. Hynm pyHkuun.
[TpoMexyTKH 3HAKOTIOCTOSIHCTBA.
UETHbie 1 HEYETHBIE PYHKIIUH.
[lepuoanueckue QyHKINU.
[TpoMexyTKi MOHOTOHHOCTHU
dbyHkud. MakcUMyMbl 1 MUHUMYMBI
¢ynkuuu. Hanbosnpiuee 1 HauMeHblIee
3HaYeHUe (PYHKIIMH Ha IPOMEXKYTKE.
JluneriHas, KBaJpaTuyHas v
OpOOHOJIMHEWHAs PYHKIUY.
DJIeMEHTapHOE UCCIIeIOBAaHUE U
nocTpoeHue rpauKoB 3TUX (QYHKIIHM.
CreneHs C LETbIM [TOKa3aTeIeM.

bunom HeroToHa.

CrenenHas pyHKIHS C HATypaJIbHBIM
U eJIBIM 1TokasareiieM. E€ cBoiicTBa n

rpaduk

OmnepupoBaTh MOHATUIMH: QYHKIINS,
criocoObI 3aaHust (PYHKIIUN; B3aHMHO
oOpaTtHble (QYHKITUN, KOMITO3UIIHS
dbyHuKIui, rpaguk GyHKIMH, 007IaCTh
OTnpeeeHUs] 1 MHOKECTBO 3HaUCHUN
GbyHKIUU, HYJIA QYHKIINH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA;
JUHENHAas1, KBapaTu4yHasl,
JTpOOHOJIMHEWHAs U CTETIeHHAs
byHKIun. BBIMOTHATE 37IeMEHTapHbIE
npeoOpa3zoBaHus rpauKoB (PyHKIIUIA.
3HaTh U YMETh JOKa3bIBaTh YETHOCTH
WA HEYETHOCTH (PYHKIIHH,
NePUOANYHOCTD (PYHKLINU, HAXOJUTh
POMEXYTKH MOHOTOHHOCTH
GyHKIMHA, MAKCUMYMbl 1 MUHUMYMBI
byHKIIMK, HanOoJIbIlIee U HAUMEHBIIIEEe
3HaYeHUe PYHKIMU HA IPOMEXKYTKE.
dopmyIMpoBaTh U WIUTFOCTPUPOBATH
rpaduyecKu CBONCTBA JIMHEHHOM,
KBaJpaTUYHOU, TPOOHO-JIMHEWHON U
CTENEHHOW PYHKIUH.

Breipaxkats (GopmynamMu 3aBUCUMOCTH
MEX1y BEIMYMHAMH.

3HaTh ONpe/ieICHNE U CBOMCTBA
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CTCIICHHU C L CJIBbIM IIOKA3aTCIICEM,
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MOAXOISIIYI0 (hOpMY 3amUCH
JICHCTBUTEIb-HBIX YMCEI [T PCIICHHSI
MPAKTUYCCKHUX 3a71a9 U TPEICTABICHHUS
JTAaHHBIX

Apudmerrnueckuit KopeHb N-
OH CTEIEHHU.

HppannonanbHbie
ypaBHEHHUS

15

ApudmMernueckuii KOpeHb
HaTypaJbHOMU CTENEHU U €T0
cBoricTBa. [IpeoOpazoBaHus YUCTOBBIX
BBIPAKECHUM, COIEpKAIIMX CTEIIEHU U
KOPHH.

HppanroHanbHble ypaBHEHHUS.
OCHOBHBIE METOJIbI PEIICHUS
UPPaLMOHAIBHBIX YPABHEHUI.
PaBHOCHIIbHBIE IEPEXO/IbI B PEILICHUH
UPpPaLMOHAIBHBIX YPABHEHUM.
CaoiicTBa 1 rpaduK KOpHs N-0ii
CTENEHU KaK PyHKIMU 00paTHOM
CTENIEHU C HaTypaJIbHBIM [T0OKA3aTEJIEM

®opMyIHpOBaTh, 3aMUCHIBATH B
CUMBOJIMYECKOU popme U
MCIIOJIb30BaTh CBOMCTBA KOPHA N-
O CTeNeHu Jyisl MpeoOpa3oBaHUs
BBIPAKEHU.

Haxonuts perieHus uppauuoHaIbHbIX
YPaBHEHHU C TOMOIIBIO
PaBHOCWJIBHBIX IIEPEXOI0B UIIU
OCYUIECTBJISISI IPOBEPKY KOPHEH.
Ctpouts rpaduk QyHKIIUK KOPHS N-
O cTerneHu Kak oOpaTHOM 1St
(YHKUMH CTETIEHU C HATypaJbHbIM
IIOKa3aTeseM
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[ToxazarenbHast PyHKUIMSL.
Iloka3arenbHbIE YPaBHEHUS

10

Crernensb ¢ palluOHAIbHBIM
OKa3aTeJIEM U €€ CBOUCTBA.

[TokazarenbHas GyHKIHUS, €€ CBOWCTBA
u rpaduk. Mcnonb3oBanue rpaduka
GYHKIIAY JUTsI peIeHUs] yPaBHCHHM.
[TokazarenbHble ypaBHEHUSI. OCHOBHBIE
METO/Ibl PEIICHUS MOKA3aTEIbHBIX
YpaBHEHUM

®opMyaMpoBaTh ONpeEICHUE
CTEIEHHU C palllOHAIbHBIM
MIOKAa3aTeJIEM.

BoInonHTh NpeoOpa3oBaHus
YHCJIOBBIX BBIPAXKEHUMN, COEPKALINX
CTENIEHU C PallMOHAIbHBIM
IIOKa3aTeJIEM.

Hcnonb3oBaTh HU(POBBIE pECypChl

JUTsl IOCTPOEHHUS rpaduka
MoKa3aTesIbHOM (DYHKLIMH U U3YUYEHUS
€€ CBONCTB.

HaxonuTe pemenns noka3aTeabHbIX
YpaBHEHUI
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Jlorapudmuueckas QyHKIHS. 18 Jlorapudm yucna. CroiicTBa JlaBath ompejernenue gorapudma
Jlorapupmuyeckue norapudma. JlecaTnyasle 1 YUCIIA; TECATUYHOTO U HATYPaJIbHOTO
ypaBHEHUS HaTypaJbHbIE JIOTApUDMBI. norapudma.
IIpeobpasoBanme BEIPaKCHHIL, Hcnonb3oBathk cBoOMCTBA J0orapuMoB
CoJIeprKalIuX JorapupMsl. JUTSE IPE0Opa30OBaHUS
Jlorapudmuyeckast pyHKIus, €€ JoTapu(PpMUYECKUX BBIPAKCHHUH.
CBOWCTBA U TpaduK. CrpouTtb rpaduk jgorapumMuieckon
Hcnonbe3oBanue rpapuka GQyHKIUN (yHKIMH KaK 0OpaTHOH K
JUISL PELLICHHS YPaBHEHHUI. NOKa3aTeIbHON U HCIIONIb30BAaTh
Jlorapudmuueckue ypaBHEHHUs. CBOMCTBA JIOTapU(PMHUICCKOM PyHKIHM
OCHOBHBIE METO/IBI PEIICHUS Ui pemenus 3anad. Haxonuts
JOrapu(pMUUECKUX YPABHEHU. pelieHus JorapHPMUIECKIX
PaBHOCHIIBHBIE IIEPEXOMBI B PEILIEHUH YPAaBHEHHH C TIOMOIIBIO
JA0rapu(pMUYECKUX YPABHEHHM PaBHOCHJIBHBIX IIEPEXOZIOB MIIH
OCYUIECTBJISISI IPOBEPKY KOpPHEHN
TpuronoMmerpuueckue 22 CHHYC, KOCHHYC, TAHTEHC H KOTAHTEHC JaBaTh ompenelneHHs CHUHYcCA,
BBIPKEHUS M YPAaBHCHUS JHCIOBOrO apryMeHTa. APKCHHYC, KOCHHYCa, TaHreHca u
KOTaHreHca YHUCJIOBOIO

APKKOCUHYC U apKTaHI€HC YUCIIOBOTO
apryMeHTa.
Tpuronomerpruueckasi OKpyKHOCTb,

apryMeHTa; a TakXe apKCHHyca,
apKKOCMHyca M  apKTaHreHca
YHCIIA.
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ompeeeHNe TPUTOHOMETPUICCKUX
(GyHKIUNA YUCIOBOTO apryMEHTA.
OCHOBHBIE TPUTOHOMETPUIECKUE
dbopmynel. [IpeobpazoBanue
TPUTOHOMETPUUECKUX BBIPAKCHHI.
Pemenne TpuroHoMeTpUYECKIX
YpaBHEHUM

[IprMeHATH OCHOBHBIE
TPUTOHOMETPUUYECKUE (POPMYJIBI IS
npeoOpa3oBaHus
TPUTOHOMETPUYECKHUX BBIPAKEHUM.
[TpumensTh POpMyIIBI
TPUTOHOMETPHHM IS PELLIECHHUS
OCHOBHBIX TUIIOB
TPUTOHOMETPUYECKUX YPaBHEHUN
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IlocienoBaTenbHOCTH U
IpOrpeccuu

10

[TocnemoBaTeIbHOCTH, CITOCOOBI
3aJ1aHUs TIOCJIE0BATEIbHOCTEMH.
Metoa MaTeMaTU4eCKOM MHTYKIIUH.
MOHOTOHHBIE U OTPAaHUYECHHBIE
rocueaoBaTeabHoCTH. Mcropus
aHanu3a 0ECKOHEYHO MaJlbIX.
Apudmernueckas 1 reoMmeTpruuecKas
MPOTPECCUM.

beckoneuno yObiBatoias
reomerpudeckas nporpeccus. Cymma
OEeCKOHEUHO yObIBarolen
r€OMETPUYECKON MPOTPECCHH.
JIMHENHBIN U YKCIIOHEHIIUAJILHBIN
pocrt. Hucno e.

dopmyia CI0KHBIX MTPOIIEHTOB.
Hcnonp30oBanne nporpeccun s
pelIeHus pealibHbIX 3a7a4
MPUKJIAJHOTO XapaKTepa

OmnepupoBaTh NOHATHAMMU:
NOCJIEI0BATEIBHOCTD, CIIOCOOBI
3aJJaHus MOCJIEeI0BaTENbHOCTEM;
MOHOTOHHBIE Y OTPaHUYEHHBIE
MOCJIEI0BATEIBHOCTH;

HCCJIEN0BATH ITOCIIEN0BATEIBHOCTH
Ha MOHOTOHHOCTb U
OrpaHu4eHHOCTh. [loydars
npejcTaBieHue 00 OCHOBHBIX
u7esX aHanu3a 0ECKOHEUHO

MasblX. J[aBaTe onpeneneHue
apu(pMeTHYeCKO U reOMeTPUUECKON
nporpeccu. JJoka3zpiBath CBOMCTBA
apu(pMETUIECKON U TeOMETPUIECKOM
MPOTPECCUH, HAXOIUTh CYMMY YJIEHOB
IIPOTPECCHUH, A TAKKE CYMMY YJICHOB
O0ECKOHEYHO yOBIBAIOIIEH
r€OMETPUYECKON ITPOTPECCHH.
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Hcnonp30BaTh IpOrpeccuu st
pelieHus 3aa4 NpUKIaJHOTO
Xapakrep.

[TpumeHsTH dopmyny
CIIO)KHBIX  IPOLIEHTOB  JJIs
pelmeHns 3a7a4 M3 pealbHOU
IPAKTUKU
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HenpepsiBHble QyHKIINH. 20 HenpepoiBHble GyHKIIMM U UX OnepupoBath MOHATUAMU: PYHKITUS
HpOI/IBBOI[HaH cBOMCTBA. Touka pas3peiBa. HCTIPCPBIBHAA HA OTPC3KE, TOUYKA
AcuMnTOTHI rpaduKOB (QYHKITUH. pa3pbiBa (GyHKIUH, ACHMIITOTA
CBoiicTBa QyHKIUH HETPEPHIBHBIX rpaduKa QyHKIHH.
Ha OTpe3ke. MeTol HHTePBaIOB [IpuMeHsTh CBOMCTBA HEMIPEPHIBHBIX
ISl PEILICHUS HEPABEHCTB. bymKumii Jis perenns 3anad.
[IpuMmeHeHne CBOMCTB HETIPEPBIBHBIX OneprpoBaTh NOHATHAMH: NIEpBas H
yHKUMIt 119 pemenus 3anau. [lepsag | BTOPaA MPOUBOIHLIC (beHKHHH;
¥ BTOpasi POU3BOAHEIE (PYHKIIHH. MOHMMATD GH3HIECKUH 1
OrmpeziesieHue, TeOMETPUIECKHUIA 1 T€OMETPUYECKUH CMBICT
(bu3HUeCcKuil CMBICI TPOU3BOHOM. TNPOM3BOJHOM; 3aUCHIBATh yPaBHCHHE
VYpaBHeHHE KacaTeabHON K rpauKy KacaTeJIbHON. Berunciars
¢ynkun. [IpousBoaHbie MPOM3BOJHBIC CYMMBI, POU3BEIACHMUS,
DJIEMCHTAPHBIX (DYHKIIHIA. YaCTHOTO M CJIOKHON (QYHKIHU.
IIpoussonnas cymmbl, TPOM3BEACHUA, | }13yuaTh MpoM3BOIHBIE HIEMEHTAPHBIX
YaCTHOTO ¥ KOMITO3ULIUHU (QYHKIUH {y KL,
Hcnonp30BaTh reOMETPUUYECKHUN U
(bu3MYECKUIl CMBICI TPOU3BOAHOM
JUISL pEeIIeHuUs 3aa4
[ToBTOpenue, 0600IICHNE, 5 OcHOBHBIE IOHATHSI Kypca anreOpsl U

cUcTeMaTHu3alus 3HaHU!

Ha4daJl MaTEMAaTHYICCKOI'O aHaJIu3a

10 Kjacca, 00001IeHNE
cucTeMaTHu3alys 3HaHU!

)51

IIprMeHSITh OCHOBHBIE TOHATHS Kypca
anreOpbl U Ha4YaJl MATEMATUYECKOTO
aHaJIN3a JJIs PELICHUs 3aa4 U3
pPEAIIbHOM KU3HU U IPYTUX IIKOJIbHBIX
MIPEAMETOB
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OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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11 KIJACC

Ha3zBanue
pazjena (TeMbl)

KomuyecTBO
YacoB

OcHoOBHOE COACPIKAHUC pPa3Jaciia

(TembI)

OCHOBHBIE BUJIBI IEATEIHHOCTH
00yJarommxcs
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HccnenoBanne QyHKIMIMA
C IOMOIIBIO IPOU3BOTHOU

22

[IpuMeHeHne NpOU3BOIHON K
UCCIIeT0BaHuI0 QYHKIIUNA Ha
MOHOTOHHOCTb Y SKCTPEMYMBI.
Haxoxaenue HauboJbIIero u
HAaUMEHBIIEr0 3HAYCHUS
HEeMpepbIBHON (YHKIIMU HA OTPE3KE.
[IpumeHeHune Mpou3BOJHON ISt
HaXO0/ICHUSI HAWJTY4ILIETr0 PEIICHUS B
MPUKIIAJIHBIX 3a/lauax, s
ONPEJEIEHUS CKOPOCTU U YCKOPEHHUS
mpoiiecca, 3aJIaHHOTr0 (HOpPMYJIION Hin
rpadukom.

Kommnozumus ¢hyHKIUH.
['eomeTpuyeckue 00pa3bl ypaBHEHUH U
HEPABEHCTB HA KOOPAUHATHOU
MJIOCKOCTH

Ctpouts rpadvk KOMIO3UITUU
(GYHKIIHI ¢ TOMOIIBIO JIEMEHTAaPHOTO
UCCIIEOBAHUS U CBOICTB
KoMno3uuuu. CTpOUTH
reoMeTpuueckre o0pas3bl ypaBHEHUN U
HEPABEHCTB Ha KOOPJAWHATHOMU
10ckocTu. Mcnonap3oBaTh
IPOU3BOIHYIO ISl HCCIIEIOBAHUS
(YHKIIMM Ha MOHOTOHHOCTb U
AKCTPEMYMBI; HAXOAUTHh HAMOOJbILIEE U
HauMEHbIlIee 3HaYCHUS (PYHKIINH
HEIPEPBIBHOM Ha OTPE3KE; CTPOUTH
rpaduku GYyHKIIMH HA OCHOBAaHUU
IIPOBEAEHHOTO UCCIIEAOBAHYS.
Hcnons30BaTh MPOU3BOAHYIO IS
HAXOXKIEHUS! HAaWTYYIlIEero peleHus B
IPUKJIAJHBIX, B TOM YUCIIE
COLIMAJIbHO-PKOHOMHYECKUX, 3a/1a4ax,
JUTSL ONIPEAEIIEHHS] CKOPOCTH H
YCKOPEHHMSI MPOLECCA, 3aJaHHOTO
dbopmyoii unu rpaduKom.

[Tonydats npencrasieHue
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O IPUMEHEHNUH NPOU3BOAHON B
PA3JIMYHBIX OTPACISAX 3HAHUN

[TepBooOpasHast u UHTErpa

12

[TepBooOpazHasi, OCHOBHOE
CBOMCTBO MIEPBOOOPA3HBIX.
[TepBooOpa3HbIe F7IEMEHTAPHBIX
bynkuui. [TpaBuia HaxoxaeHUS
nepBooOpa3HbIx. MHTErpail.

FGOMeTpI/I‘-IGCKI/Iﬁ CMBICII MHTCTpalia.

Brruncienue onpenesn€éHHoro
uHTerpana no gopmyne Herorona—
Jleitonuia. [IpuMenenue naTerpana
JUIS HaXOKIEHUS TUIOIaaed
IJIOCKUX (pUryp u 00bEMOB
reomeTpudeckux tei. [Ipumepsr
pemieHnit nudpepeHanbHbIX
ypaBHeHuUl. MaremaTtuueckoe
MOJIEJTMPOBAHUE peabHbIX
IPOLIECCOB € MTOMOILBIO
muddepeHnnanbHbIX ypaBHEHUN

OnepupoBaTh MOHATUSIMHU:
nepBooOpa3Has U ONpeIeIAEHHBIN
uHrterpai. Haxoauts nepBooOpasHbie
AIIEMEHTAPHBIX (PYHKITUH U BEIYUCIISATH
uHTerpai no gopmyne Herotona—
JleliOHumna.

HaxonuTh momaay miockux Guryp
A 00BEMBI TEJI C IIOMOILLIO
OIIPEIEJIEHHOTO UHTErpaia.
3HaAKOMUTHCS ¢ MATEMATHIECKUM
MOJICIUPOBAHUEM Ha TIPUMEPE
nudepeHIanbHbIX YPaBHEHUH.
Ilony4ats npencraBieHue o
3HAYCHUU BBEJCHUS MOHSTHS
WHTErpajia B Pa3BUTUHA MaTEMAaTUKHU
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I'paduku
TPUTOHOMETPUUECKUX
GbyHKIHA.
Tpuronomerpuyeckue
HEPaBEHCTBA

14

Tpuronomerpudeckue QyHKINH, UX
CBOMCTBa U IpauKH.

OT60p KOpHEHN TPUTOHOMETPUUECKUX
YPaBHEHUN C TOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH.

Hcnonp3oBath HUPPOBLIE
pPECYPCHI ISl TOCTPOEHUS
rpauKOB TPUTOHOMETPHUECKUX
(GYHKIUM U U3YYEHUS UX CBOMCTB.
Pemats Tpuronomerpuyeckue

Pemenne TpuroHomMeTpuyecKux
HEPABCHCTB

YpaBHEHUS U OCYIIECTBISTH OTOOP
KOpPHEH C ITIOMOIIBIO

TPUTOHOMETPHUIECKOMN

OKPYXHOCTH.

[IpumensTh (dopMyIibl
TPUTOHOMETPUH LTSt pereHus
OCHOBHBIX THUIIOB
TPUTOHOMETPUUECKUX  HEPABEHCTB.

Hcnonb3oBaTh LHUQPPOBBIE PECYPCHI
JUISL TIOCTPOCHMS Y UCCIIENOBAHNUS

rpadukoB QyHKIHIMA
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WppanmonansHeie,
MOKa3aTeNbHbIC U
norapupMuyecKue
HEPaBEHCTBA

24

OCHOBHBIE METO/IBI PEIICHUS
MOKa3aTeIbHBIX U JOTapu(OMUUECKUX
HEPABEHCTB.

OCHOBHBIE METOJBI PELIEHUS
MPPALMOHATIBHBIX HEPABEHCTB.
['paduueckue mMeTobI pereHus
MPPALMOHAIBHBIX, TOKA3aTEIbHbIX U
aorapu(pMUUECKUX YpaBHEHUM U
HEPaBEHCTB

IIpuMeHsTH CBOMCTBA
MOKa3aTeIbHON U TIOTapu(PMUIECKON
(GYHKIUI K pEelIeHHIO
MOKa3aTeNbHbBIX U JOrapu(pMUYECKUX
HepaBeHCTB. O0O0OCHOBATH
PaBHOCWJIBHOCTb IEPEXO/IOB.
Pemats uppannoHanbHbIE U
KOMOMHUPOBaHHbIE HEPABEHCTBA, C
MOMOILBIO PABHOCUJIBHBIX
HEPEXOJI0B.

Hcnonb3oBaTh rpaduyeckue
METOJbI M CBOMCTBA BXOJSIIUX B
YPaBHEHUE WJIM HEPABEHCTBO
GyHKIUN 1181 peleHust 3a1auu
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KommiekcHble yncna

10

KomriekcHbie yncna.
AnreOpandeckas u
TPUTOHOMETpUUYECKasi POPMBI 3aIUCU
KOMILJIEKCHOT'O YHuCIIa.
ApudmeTnueckue onepanuu ¢
KOMITJIEKCHBIMU YU CJIAMH.
N300paxeHne KOMIUIEKCHBIX YUCEN
Ha KOOPJAMHATHOM MIOCKOCTH.
®opmyna Myaspa. Kopuau n-oit
CTENEHHU U3 KOMIUIEKCHOTO YKCIIa.
[IpumMeHeHne KOMIUIEKCHBIX YHCE
JUIsl perieHust GU3nYECKuX u
r€OMETPUYECKHX 3a]1a4

OnepupoBatb
KOMILJIEKCHO® YHCIIO0 u

IIOHATHUAMM.:

MHOKCCTBO KOMIINIICKCHBIX YHUCCII.

[IpeacTaBisiTh KOMIUIEKCHBIE YUCTIA B
anreOpanyecKkou u
TPUTOHOMETPHUUYECKOU (hopme.
Breimonusate apudmernyeckue
orepaluy ¢ HUMHU.

N300pakaTh KOMIUIEKCHBIEC YUCIa Ha
KOOPJUHATHOM TIOCKOCTH.
[Ipumensate popmyny MyaBpa u
MOJIy4aTh MPECTABICHUE O KOPHAX N-
Ol CTENEHH U3 KOMIUIEKCHOTO YHCIIA.
3HaKOMUTBCA C PUMEPAMU
MPUMEHEHU ST KOMITJIEKCHBIX YHCEeI
JUISl peLIEHUS] TEOMETPUUYECKUX U
bu3nIecKuX 3a1a9
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HaTypaJILHI)IC H O CJIbIC YUCJIa

10

HarypanbHuble u 11eb1e ynca.
[IpuMmeHeHue MPU3HAKOB JIETUMOCTH
uensix unces, HOJ u HOK, octaTtkoB
0 MOJIyJII0, anroputMma EBkinia

JUISL PEIICHUS 3a/1a4 B LIEJIBIX YUCIax

OnepupoBath NOHATUAMU: HATYPAIBHOE

1 11€JIO€ YHCII0, MHOKECTBO
HaTypaJbHBIX U LEJIBIX YHCEL.
Hcnonw3oBaTh MIPU3HAKH
JIETAMOCTH IICJIBIX YHCEJI; OCTAaTKH
no wmoaymo; HOJA wu HOK
HaTypaJibHBIX  YHCENI;  aJITOPUTM
EBknuna niis pemeHus

3aaay.

3anuceIBaTh HaTypaJIbHBIC YHCJIda B
Pa3INYHbIX ITO3MIOMOHHBIX CHCTCMAX
CUMCJIICHHUA
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Cucremsbl
pallMOHAJIbHBIX,
UPpALMOHAIBHBIX
MOKA3aTEIbHbIX U
JorapupMUIECKUX
YPaBHECHUI

12

Cucrema 1 COBOKYITHOCTh YPAaBHEHHM.

PaBHOCHIIBHBIE CUCTEMBI M
CHUCTCMBICJIICACTBHUA.

OCHOBHBIE METO/IBI PELIEHUS] CUCTEM
Y COBOKYITHOCTEU pPAlIMOHAIBHBIX,
UPPALMOHAJIBHBIX, [TI0KA3aTEIbHBIX U
norapu(pMUUECKUX YPAaBHEHUH.
[IprMmeHenne ypaBHEHH, CUCTEM U
HEPABEHCTB K PEILLCHUIO
MAaTeMaTUYECKUX 3a7a4 U 3a71a4 U3
pa3IMyYHbIX 00JacTel HayKu U
peaNbHOM KXU3HU, HHTEPIIPETALUS
MIOJIyYEHHBIX PE3YJIbTAaTOB

OnepupoBatTh MOHATUSAMU: CUCTEMA U
COBOKYITHOCTb YPaBHEHUH U
HEPABEHCTB; PELICHUE CUCTEMBI WIIH
COBOKYITHOCTH; PABHOCHJIbHBIE
CUCTEMBI U CUCTEMBI-CIIC/ICTBHSI.
Haxonute pemenus cucrem u
COBOKYITHOCTEM 1IEJIBIX
paLMOHAIBHBIX, UPPALUOHAIBHBIX,
MOKA3aTeJbHBIX U JIOTapu(HMUIECKUX
YPaBHEHUU U HEPABEHCTB.
IIpuMeHsTh CUCTEMBI YPABHEHUN K
PEIICHUIO TEKCTOBBIX 33/1a4 U3
Pa3IMYHBIX 00JIacTel 3HAHUN U
pEAIbHOM )KU3HU; UHTEPIIPETUPOBATH
MOJTY4YEHHBIC PEIICHUS.
Hcnonb3oBath 1iudpoBbIe pecypchbl

3agauu ¢ mapameTpamu

16

PannoHnanpeHble, HppalOHAJIBHEIE,
MOKa3aTelIbHbIE, JIOTapu(PMHUUECKUE U
TPUTOHOMETPUUYECKHUE YPaBHEHHUS,
HEPABEHCTBA U CHUCTEMBI

Br16upats criocob perieHus
paIMOHAIBHBIX, UPPAIIMOHATBHBIX,
MOKAa3aTeJIbHBIX, TIOTAPU(DMHUIECKUX U
TPUTOHOMETPHYECKUX YPaBHEHUN
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C IapamMeTpamH.
[TocTtpoenue u nccie0BaHue
MAaTEMATUYECKUX MOJETICH
PEAIBHBIX CUTYAllU C TOMOIIBIO
YPaBHEHUI, CUCTEM YPABHEHUM U
HEPABEHCTB C MMapameTpaMu

Y HEPABEHCTB, COACPKANX MOIYJIN
u napaMmeTpsl. [Ipumensars
rpauyecKkue U aHaJIUTHYECKUE
METO/bI I pELICHNs YPABHEHUU U
HEPABEHCTB C ITapaMETPaMH, a TAKKE
uccienoBaHue PyHKINUNE MEeTo1aMu
MaTeMaTn4yeckoro ananusa. CTpouTh
Y UCCIIEI0BATh MATEMATUYECKUE
MOJIEJIN PEAIBHBIX CUTYALUN C
IIOMOLIBIO YPaBHEHUN,

HEPABEHCTB U CUCTEM C
rapaMeTpaMu
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[ToBTOpenue, 06061IeHNE,
CHCTEMAaTHU3aIHs 3HAHUN

16

OcHOBHBIE MMOHSTHUSI U METOJIBI Kypca,
000011IeHNE U CUCTEMATH3Al 3HAHUHN

MO,IIGJ'H/IpOBaTB PCAIIBHBIC CUTyalluU

Ha s3bIKe  aireOpbl, COCTaBJISATh
BBIPQKEHUSI, YPAaBHEHHUS, HEPABEHCTBA
U UX CHCTEMbl MO YCJIOBHIO 3aJlayW,
UCCJIEI0BATh MMOCTPOEHHBIE MOJIEIH C
UCIIOJIb30BAaHUEM armapara ajireopsl,
HMHTEPIIPETUPOBATH MOJTYYCHHBIN
pe3yJbTar.

[IpumensaTs QyHKIIIU

JUIS MOJICTTUPOBAHUS u
UCCJIEIOBAHUS PEAIBHBIX MPOLIECCOB.

Pemars IIPUKIIAIHBIC 3ad4H,

B TOM YHCJIE
COIMAIbBHOAKOHOMHYECKOTO U
(dbu3nyecKoro xapakrepa,
CpeliCTBaMH aJireOpbl U
MaTEeMaTUYeCKOro aHaIn3a

OBIUEE  KOJIMYECTBO
YACOB I10 ITPOTPAMME
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPU S

MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBIsETCS OJHUM M3 0a30BBIX KypCOB Ha YPOBHE CPEIHEro 0OILEero
oOpa3oBaHMs, TaKk KaKk OO€CIIEYMBAaeT BO3MOXHOCTb M3YYEHHUS JUCIUIUIUH
€CTECTBEHHOHAYYHON HANpPABJICHHOCTH W MPEAMETOB T[yMAHUTApHOrO  ILIMKJIA.
[TockonpKy JOrHMYeckoe MbIIIICHHE, (opMHUpyeMoe MpH H3yUYeHUH OOyYaroIUMUCS
HNOHSTUWHBIX OCHOB T'€OMETPUH, IIPU J0KA3aTEIbCTBE TEOPEM U MOCTPOCHUM IEMOYKU
JIOTHYECKUX YTBEPKACHUM MPU PELLICHUU T€OMETPUYECKUX 3a7a4, YMEHHUE BBIBUTATH U
ONMpOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO HCIOIb3YIOTCA TMPH PEIIEHUU 3aaad
€CTECTBEHHO-HAYYHOI'0 IIUKJIa, B YACTHOCTH (PU3HYECKUX 3a/1a4.

Llens ocBoeHusi mporpaMmbl yuyeOHOro kKypca «l'eoMerpusi» Ha YIriIyOJIEHHOM
YPOBHE — pa3BUTUE HHAMBHIYaAJIbHBIX CIHOCOOHOCTEH OOy4aromuxcs MpH HU3YUYEHUU
reOMETPUH, KaK COCTaBISAIOUIEH MpeaMeTHON obnacTu «MaremaTtuka u uHpopMaTuka»
yepe3 o0ecleueHrue BO3MOXKHOCTU IPUOOPETEHHUS. M HCIOJIb30BaHUA OoJiee IiyOOKHX
F€OMETPUYECKHUX 3HAHUM U JEeUCTBUM, CIEIU(PUUHBIX TEOMETPUU, U HEOOXOAUMBIX IS
YCIIEIIHOTO0  MpOo(ecCHOHATIBHOTO 00pa30BaHus, CBS3aHHOTO C MCIIOJIb30BAaHUEM
MaTE€MAaTUKH.

[IpuoputeTHBIMM 3aJauaMu  Kypca TEOMETPUM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacUIMpeHne MPEACTABICHHS O TEOMETPUN KaK YaCTH MUPOBOU KYJIBTYpPbI U
dbopMHpOBaHHE OCO3HAHUSI B3aUMOCBSI3M TE€OMETPHUH C OKPYKAIOIMIMM MHUPOM;

(opMHpOBaHKE IPEACTABICHUS O TPOCTPAHCTBEHHBIX (PUTypax KaK O BAXKHEUILINX
MaTEMaTUYECKUX MOJIENAX, IMO3BOJSIOIIMX OINUCHIBaTh M HM3ydaTb pPA3HBIE SBIICHHUS
OKpPYXAaIoLEro MHUpa, 3HAHWE MOHATUMHOrO amnmapara no paszaeiny «CTepeoMeTpusi»
y4eOHOro Kypca reoMeTpuu; (OpMUPOBAHUE YMEHUS BJIAJE€Th OCHOBHBIMHU MOHATUSIMU
O MPOCTPAHCTBEHHBIX
durypax M UX OCHOBHBIMHU CBOMCTBAMHM, 3HAHUE TeopeM, (QOpMyl M YMEHHE HX
NPUMEHATh, YMEHHUS JOKa3bIBaThb TEOPEMbl W HAXOAUTh HECTAHJAPTHBIE CHOCOOBI
pemieHusi 3aaad; (GOPMUPOBAHME YMEHHUS paclo3HaBaTh Ha UYEpTEkax, MOJCISIX U B
peaNbHOM MHUpE
MHOTOIPAaHHMKM M TeJla BpalleHUs, KOHCTPYUPOBATb TI'E€OMETPUYECKHE MOJIENH;

(dbopMHpOBaHKE TOHUMAHUS BO3MOKHOCTH AKCHOMATHYECKOTO TOCTPOCHUS
MaTeMaTUYeCKUX TeOopul, (PopMUpPOBaHHE TOHMMAHUS POJU AKCUOMATHUKUA  TPHU
IPOBEJCHUH PACCYXJIEHUM; (OpMUPOBAHUE YMEHUSI BIaJ€Th METOAAMHU J0KA3aTeIbCTB
U aITOPUTMOB
pELIeHUs,, YMEHUS UX NPUMEHATH, MPOBOAMTH JOKA3aTENIbHBIE PACCYXKIECHHUS B XOJ€
pELIEHUs] CTEPEOMETPHYECKMX 3aJad M 337a4 C HPAKTUYECKUM COJAEPHKAHUEM,
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dbopMHupOBaHUE TPEICTABICHUS O HEOOXOAMMOCTH JI0KAa3aTEIhCTB MPU OOOCHOBAHUU
MaTEMaTUYECKUX YTBEPXKICHUW M POJIM AKCMOMATUKU B TPOBEICHUU JI€TyKTHUBHBIX
pacCyXJIeHU; pa3BUTHE M COBEPIICHCTBOBAHUE HHTEIICKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEW OO0ydYaromMXCs, ITO3HABATEIIBHOW aKTHUBHOCTH, WCCICIOBATEIHCKUX
YMEHUH, KPpUTUIHOCTH MBINIJICHUS, MHTEpeca K U3yUeHUI0 reoMeTpur; popMupoBaHue
(GYHKIIMOHATIBHON TPAMOTHOCTH, PEJIEBAHTHON T€OMETPHH: YMEHUS

pacro3HaBaTh MPOSBICHUS TEOMETPUUECKUX MOHATUH, 0OBEKTOB U 3aKOHOMEPHOCTEH B
pEaNbHBIX >KU3HEHHBIX CHUTYaIlUSX W TPU W3YYEHUU APYTHX YYEOHBIX MPEAMETOB,
MPOSIBJIICHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEH, MOJIETUPOBAHUS PEAIbHBIX CUTYAIIHH,
UCCJICIOBaHMSI IOCTPOCHHBIX MOJIeNICH, MHTEPIPETAIIMH ITOTYYCHHBIX PE3YIbTAaTOB.

OCHOBHBIMU COJIepKaTeIbHBIMU JTUHUSIMU yueOHoro Kypca «['eomerpusi» B 10-11
kiaccax sBisitorcs: «lIpsiMble W IUIOCKOCTH B TMPOCTPAHCTBE», «MHOTOTrpaHHUKNY,
«Tema Bpamenus», «BeKTOpbl M KOOPAMHATHI B MPOCTPAHCTBE», «/[BH>KeHHS B
IIPOCTPAHCTBEY.

ChopmymupoBannoe B DPI'OC COO TpeboBaHME «YMETh ONEPUPOBATH
MOHATUSIMU», PEJIEBAHTHBIX T'€OMETPUU Ha YIIIyOJIEHHOM ypoBHe oOyuenus B 10-11
KJlaccaX, OTHOCUTCA KO BCEM COJEpP)KATEIbHBIM JIMHUSAM Y4YeOHOro Kypca, a
dbopMHUpOBaHUE JTOTUYECKUX YMEHUHN paclpeensieTcsi He TOJbKO MO COEPKATEIbHBIM
JUHUSM, HO W 1o roaam oOyuenus. CoaepxaHue oOpa3oBaHHUs, COOTBETCTBYIOIIEE
pEeIMETHBIM pe3yJbTaTaM OCBOEHUS paboueii mporpaMMBbI, pacpeAeIEHHBIM M0 TO1aM
oOy4eHHUs, CTPYKTYPUPOBAaHO TaKUM OOpa3oM, YTOOBI KO BCEM OCHOBHBIM,
NPUHIIMIHATBHBIM ~ BOIMIpOocaM  oOydwaromuecs oOpamaiuch HEOJAHOKPATHO. ITO
MO3BOJISIET OpPraHWU30BaTh OBJIAJICHUE TCOMETPUUCCKUMH TIOHATHUSIMHW W HaBBIKAMHU
MOCIIEZIOBATEIbHO U MOCTYMATEIbHO, C COOJIIO/ICHUEM TPHUHIINIIA MMPEEMCTBEHHOCTH, a
HOBBIC 3HAHMS BKJIIOYATh B OONIYI0 CHUCTEMY TE€OMETPUUYECKUX MPEACTABICHHM
OOyYarOIINXCS, PACHIMPSS U YIIIyosisast €€, 00pa3ys MPOYHbIE MHOKECTBEHHBIC CBSI3U.

[lepexon K HU3y4EHHIO T€OMETPUU Ha YIUIyOJEHHOM YpOBHE IO3BOJISET: CO3/1aTh
ycnoBuss s auddepeHupanuu  oOydeHHS, TOCTPOSHHUS  MHIAMBUIYATBHBIX
o0pa3oBaTeNbHBIX MpOrpaMM, OOECIEeUUTh YIIyOJIEHHOE H3YyYEHUE T'€OMETPUU Kak
COCTaBIsIONIeH ydeOHOTO TpeameTa «MaTemaTHKay; MOATOTOBUTH OOYYArOIIMXCS K
POAODKCHUIO U3YUCHHSI MATEMAaTUKU C YIETOM
BbIOOpa Oynaymier mnpodeccuu, obecreuynBas MPEEMCTBEHHOCTh MEXKIY OOIIMM U
poheCCHOHAIBHBIM 00pa30BaHUEM.

Ha u3yuenune yuebHOTO Kypca «I'eomeTpus» Ha yriayOJIeHHOM ypOBHE OTBOAMUTCS
204 gaca: B 10 kmacce — 102 ygaca (3 yaca B Hezento), B 11 kimacce — 102 gaca (3 yaca B
HEJIETTIO).
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COJEPKXAHUE OBYUYEHUA

10 KJIACC IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE MOHATUSL cTepeoMeTpuH. Touka, mpsiMasi, IUIOCKOCTh, MPOCTPAHCTBO.
[ToHsiTHE 00 AKCMOMATHYECKOM NOCTPOEHUHU CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUU H
CJICJICTBHSI U3 HUX.

B3anmHOoe pacnosiokeHue IpsAMBIX B IIPOCTPAHCTBE:  MEPECEKAOIIUECH,
IapajuleNIbHble U CKpeluBaromuecs npsamele. [Ipu3Haku CKpemumBarOmuUXCcs MPSMBbIX.
[TapajuienbHOCTD NMPSAMBIX U IUIOCKOCTEW B IIPOCTPAHCTBE: NapaJuleibHBIE MPSMBIE B
IIPOCTPAHCTBE, NapAIIIEIIBHOCTD TPEX MPSAMBIX, NAPAIEIBHOCTD IIPSAMOM U IJIOCKOCTH.
[lapamnenbHoe W LEHTPATBHOE NPOEKTHUPOBaHUE, H300pakeHue ¢uryp. OCHOBHbIE
CBOMCTBa MapajuieIbHOr0 MpoeKTupoBaHus. M3o0paxkeHue ¢Guryp B mapaiieiabHON
IPOCKIUHU. YIVIBI C COHANPAaBICHHBIMHU CTOPOHAMM, YTOJI MEXAY MNpSAMBIMA B
npocTpadcTBe. [lapanenbHOCTh IUIOCKOCTEM: MapajulesibHbIE IUIOCKOCTH, CBOWCTBA
napajuieNbHbIX MIockocTel. [IpocTeiimye npocTpaHCTBEHHbIE (PUTYpPHI HA MJIOCKOCTH:
TETpasap, NapaICICIUIIEe]], TOCTPOCHUE CEUCHUM.

[lepneHANKYISIPHOCT TPSIMOM U TUJIOCKOCTH: MEPHNEHIAUKYISIPHBIE OpsIMbIE B
IIPOCTPAHCTBE, MPSMBIC MAPAIUIENBbHBIE U NEPNEHAUKYJSAPHBIE K IUIOCKOCTH, IMPHU3HAK
NEPHEHANKYJIIPHOCTH NPSIMOA U IIJIOCKOCTH, TEOPEMA O NMPSAMON NMEPHEHANKYIIIPHON
II0CKOCTH. OpTOroHajnpHOE MPOEKTUpOBaHWE. IlepneHAMKYyJIsp U  HAKJIOHHBIE:
pPAcCTOSIHUE OT TOYKM JI0 TUNIOCKOCTH, PACCTOSIHUE OT NPSIMOM 0 MJIOCKOCTH, MPOEKIUS
burypsl Ha IJIOCKOCTb. [leprieHIMKYISIPHOCTD IIJIOCKOCTEH: IIPU3HAK
IIEPIICHIUKYJIAPHOCTH IBYX IJIOCKOCTEN. Teopema o0 TpEX NeprneHIUKYIIpax.

Yrael B IPOCTPAHCTBE: YroJI MEXAY NPSIMOW M IUIOCKOCTHIO, ABYTPAHHBIM YIOJI,
JIMHEWHBIA yToJ IBYTPaHHOTO yria. TpéXrpaHHblii U MHOTOrpaHHble yribl. CBOMCTBa
IUIOCKUX YTJIOB MHOTOTpaHHOro yria. CBOMCTBAa IUIOCKMX W JABYTPAaHHBIX YTJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB U CUHYCOB ISl TPEXTPAHHOTO YTJIA.

MHoOrorpaHHuKHu

Byl MHOTOrpaHHUKOB, pa3BEPTKAa MHOTOrpaHHUKa. [Ipu3ma: n-yrosibHas npusma,
npsiMasi U HaKJIOHHas IpU3Mbl, OOKOBasl U MOJIHAS IOBEPXHOCTh MPU3MBI.
[Tapayutenienumiesr, TPSAMOYTOJIBHBIA Tapajulesenune] U ero cBoucrBa. Kpargaiimme
MyTH Ha MOBEPXHOCTU MHOTOorpaHHuka. Teopema Oiinepa. [IpocTpancTBeHHas Teopema
[Tudaropa. [Mupamuga: n-yroiapHas nupamuja, NpaBWIbHAas U yCEUEHHAs MUPAMUIBIL.
CpoiictBa pEébep u OOKOBBIX TIpaHed mpaBWIbHOM mnupaMuabl. [IpaBunbHbIe
MHOIOTPAaHHMKHU: TIPaBUJIbBHAs IpU3Ma M IIpaBWIbHAsA NUPaMULA, IpPaBUIbHAA
TpeyroJibHasi MUpaMUa U MPAaBWIbHBIN TeTpasp, KyO. [IpeacTaBienue o npaBUIIbHBIX
MHOT'OIPaHHUKAX: OKTadIp, JOACKAYAP U UKOCAIP.
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Boruncnenue 31€MEHTOB MHOTOTPAaHHUKOB: p&Opa, nuaroHanu, yriel. I[lnomans
OOKOBOI MOBEPXHOCTH U MOJIHOM MOBEPXHOCTU MPSAMON MPU3MBI, IIONIA/Ib OCHOBAHUM,
TeopeMa 0 OOKOBOM MOBEPXHOCTU MPAMON npu3Mbl. [lnomans 60KOBOW MOBEPXHOCTH U
ITOBEPXHOCTH NIPaBUJIBHOW MMUPAMUJIBI, TEOPEMA O IUIOIIAAN YCEUEHHON MUPAMUIBI.

CummeTpuss B IPOCTPAHCTBE.  DJIEMEHTBl ~ CUMMETPUM  IPaBUJIBHBIX
MHOTOTpaHHUKOB. CHMMeTpuss B  NPaBWIBHOM  MHOTOTPAHHHUKE: CHUMMETPUS
napajulelienunena, CUMMETPUsS MPABWIBHBIX IPU3M, CHUMMETPHUS NPaBUIBHOU
MAPaAMHU/IBI.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

[TonsATHA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOTO BEKTOPA,
BEKTOPBl KOJUIMHEAPHBIE, COHANPABJICHHBIE U MPOTUBOIOJIOXHO HANPABICHHBIE
BEKTOpBl. PaBeHCTBO BEKTOPOB. JIEHWCTBHS C BEKTOPAMU: CIIOKEHUE WM BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJBKHX BEKTOPOB, YMHOXK€HHE BEKTOpa Ha uucyio. CBOHCTBa
CIOXXEHUsSI BEKTOpoB. (CBOWCTBa YMHOXXEHUsSI BeKTOopa Ha uwucio. llonstue
KOMIUIAHApHbIE BEKTOPHI. l[Ipu3Hak komruiaHapHocTH TpEX BEKTOpoB. [IpaBuiio
napajienenunena. Teopema O pa3lokEHHH BEKTOpAa MO TPEM HEKOMILIAHAPHBIM
BekTOopaMm. IIpsiMoyroipHass cucremMa KOOpJAMHAT B MpocTpaHcTBe. KoopauHathl
BekTOpa. CBs3b MEXAY KOOpAMHATAMU BEKTOpa M KOOPJAMHATAMH TOYEK. YTOJ MEKIY
BekTOpamMu. CKaJISIpHOE IPOU3BECHUE BEKTOPOB.

11 KJIACC Teaa
BpaleHust

[TonsaTHsA:  TMIMHApPWYECKAas  TMOBEPXHOCTh,  KOHHMYECKAas  IOBEPXHOCTH,
chepuueckasi MOBEPXHOCTh, OOpa3yrolire MmoBepxHocTel. Tena BpallleHus: HUIUHIP,
KOHYC, YyCeu€HHBIN KOHYC, cdepa, map. B3anmHoe pacnonoxenue cepbl U MIOCKOCTH,
KacaTelbHas IUIOCKOCTh K cdepe. M300pakeHrWe Ten BpalieHWs Ha TUIOCKOCTH.
Pa3sépTka nununapa u konyca. CummeTrpus cepsl u mapa.

O0bEM. OcHOBHBIE CBOICTBA 00BbEMOB Tenl. TeopeMa 00 00BEME MPIMOYTOIHLHOTO
napaienenunena U ciuenctsus u3 He€. OO0BEM mpsMON W HAKIOHHOW MPHU3MBI,
UJIMHAPA, TUPaMHUIbI U KoHyca. O0BEM I1apa U MapoBOro CErMEHTa.

KomMOwnHanuu e BpaiieHuss 1 MHOTOTpaHHUKOB. [Ipu3ma, BnricaHHas B ITUIHMHJIP,
omucaHHas okoJyio IuiuHApa. [lepeceduenne cdepsl U mapa ¢ Miockoctbio. Kacanue
mapa u cdepbl TWIOCKOCThI0. [loHATHE MHOTOrpaHHMKA, OMHUCAHHOTO OKOJIO c(dephl,
cdepsl, BIMCAHHOW B MHOTOTPAHHHK WJIH TEJIO BPAIICHUS.

[Inomaas TMOBEPXHOCTH UWJIMHJIpA, KOHYyca, IUIOmaas cdepsl M e€ vacTeu.
[Tonobue B nmpoctpancTBe. OTHOIIEHHE 00BEMOB, TUIOMIAEH TTOBEPXHOCTEH MOI0OHBIX
¢uryp. IlpeoOpa3oBanue momoOusi, romoreTusi. PemieHue 3agad Ha MIIOCKOCTH €
WCITOJIb30BAHUEM CTEPEOMETPUIECKUX METOIOB.
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[TocTpoeHne cedyeHWil MHOIOTPaHHUKOB M TEJl BpPAILCHMS: CEYEHUsS LUIUHApA
(mapasuienbHO U MEPHEHANKYIISIPHO OCH), CEYEHHUsl KOHyca (MapajijieIbHOE OCHOBAHUIO
U TIPOXOJIAIIEe Yepe3 BEPIIUHY), CEUSHUS I1apa, METOJIbI MOCTPOCHUS CEUCHUN: METO/T
CJIEJIOB, METOJI BHYTPEHHETO TPOCKTUPOBAHMUSI, METOJ MIEPEHOCA CEKYIIEeH MITOCKOCTH.
BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekropsl B mpoctpancTBe. Onepauny Haj BEKTOpamMu. BeKkTOpHOE yMHOKEHHE
BekTOpOB. CBOMCTBAa BEKTOPHOTO YMHOXeHUs. [IpsiMmoyronpHas cucreMa KOOpJMHAT B
npoctpanctBe. Koopaunatel  BekTtopa. Pasnoxkenue  BekTopa 1o  Oasucy.
Koop/inHaTHOBEKTOPHBIN METO] IPU PEIICHUH T€OMETPUUECKUX 3a/1a4.

J{BUKeHUs B IPOCTPAHCTBE

JIBxkenus: npoctpanctBa. OtoOpaxkeHnus. JBuxenust u paBeHcTBo duryp. O0uue
CBOMCTBa JBW)KCHHMH. BuAbl JIBUXKEHUWI: MapauleIbHBIA MEPEHOC, LEHTPAJIbHAS
CUMMETpHUSI, 3€pKajdbHas CHUMMETpPHUs, IOBOPOT BOKpyr mpsmoi. I[IpeoOpazoBanms
noaoous. [Ipsimas u cepa Ditnepa.

HPEIMETHBIE PE3YJIbTATDBI

K xoniry 10 kiaacca o0yyaromuicst HAyquTCs:
cBOOO/IHO OIEPUPOBATh OCHOBHBIMU NOHSTUSIMU CTEPEOMETPUHU TP PEIICHUN
3aJlad W MPOBEJCHUM MATEMAaTHYECKUMX PACCYXKACHUI; IPUMEHATH aKCHOMBI
CTEPEOMETPHUU U CIIEACTBHS U3 HUX MPU PEILIEHUN

reOMETPUYECKUX 3a7ay; KIacCU(UUUPOBATh B3aMMHOE PACIOJIOKEHHE IMPSMBIX B
MIPOCTPAHCTBE,

IJIOCKOCTE B MPOCTPAHCTBE, MPSAMBIX M IJIOCKOCTEW B MPOCTPAHCTBE; CBOOOIHO
OMepUpOBaTh MOHITUSIMU, CBA3aHHBIMU C YTJIAMHU B IPOCTPAHCTRE:

MEXAy TMpsSMBIMA B THPOCTPAHCTBE, MEXAY MPAMOM U IUIOCKOCTHIO; CBOOOIHO
ONEpUPOBATh TMOHATUSMHU, CBSI3AHHBIMM C  MHOTOTPaHHHUKAaMH; CBOOOJHO
pacno3HaBaTh OCHOBHBIE BUAbl MHOTOIPAaHHUKOB (MpU3Ma, MUPaMHU/Ia,

NPsIMOYTOJIBHBIM  Mapajuienenune], Ky0); KiIacCUPUIMpPOBaTh MHOTOIPAHHUKH,
BBIOWpass OCHOBaHWS JUIsl Kiaccu(HUKaIMy; CBOOOTHO OMEpUPOBAThH TOHSATUSIMH,
CBA3aHHBIMH C CEYEHUEM MHOTOTPAHHUKOB

IUIOCKOCTBIO;  BBIMOJHATH — NApaJUIENbHOE,  LEHTPAJIBHOE U OPTOrOHAJIBHOE
NpOEKTUpOBaHUE HUryp

Ha TUIOCKOCTb, BBIMIOJIHATH HM300paxeHusi (Uryp Ha IJIOCKOCTH;, CTPOUTH CEUEHHUS

MHOTOTPaHHUKOB PA3JIMYHBIMU METOJAMHU, BBITIOJHATH (BBIHOCHBIE) MJIOCKHE YEPTEKU

U3 PUCYHKOB TMPOCTHIX OOBEMHBIX (UTYp: BHJI CBEpXy, COOKY, CHU3Y; BBIYUCIATH

IUIONIA/IM IOBEPXHOCTEN MHOTOIPaHHUKOB (MpU3Ma, MTUPAMUIA),

o1



T€OMETPUUECKUX TeJ C MpUMEHEHHEeM (OpMyIl; CBOOOIHO ONEPUPOBATH MOHITHIMMU:
CUMMETpPHS B IPOCTPAHCTBE, UEHTP, OCh
U TUJIOCKOCTh CUMMETPHUH, LEHTP, OCh M IJIOCKOCTh CHUMMETPHH (PUTypbI; CBOOOIHO
ONIEPUPOBATh NOHATUAMH, COOTBETCTBYIOIIMMHU BEKTOPAM U
KOOpPJIMHATaM B IPOCTPAHCTBE; BBIMOIHATh
NEUCTBUS HAJl BEKTOPAMU;
pelmarh 3aa4yd Ha JOKA3aTeIbCTBO MAaTEMAaTUYECKHX OTHOLICHHN W HAXOXKJICHHE
r€OMETPUYECKUX BEJIMYMH, IPUMEHSSI U3BECTHBIE METOIbI IIPU PEIICHUN
MaTEMaTUYECKHX 33]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS CIIOXKHOCTH;
OPUMEHATh  IMPOCTEHIINE  INPOTPAaMMHBIE  CpPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CHUCTEMBI IIPU PEIICHUH CTEPEOMETPUYECKUX 3alad; M3BJICKaTh,
peoOpazoBbIBaTh U MHTEPIIPETUPOBATH HH(POPMALIHIO
O TPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUrypax, MPEACTABICHHYIO Ha 4YepTeKax U
pPUCYHKaX; MPUMEHATh TMOJIYYEHHbIE 3HAHMS Ha TMPaKTUKE: CPaBHUBATH W
aHAJIU3UPOBATh
peanbHble CUTyallUH, NPUMEHATh M3YYECHHBIC IOHATHS B IPOLIECCE NOMCKA PEUICHUS
MaTeMaTU4YeCcKu CHOPMYIHPOBAHHON MPOOJIEMBI, MOJEIUPOBATh PEAIbHBIE CUTyalluu
Ha S3bIKE TEOMETPUM, HCCIEA0BATh IOCTPOECHHBIE MOJIEIM C HCIOJIb30BAHUEM
reOMETPUYECKUX TOHATUH M TEOopeM, ammapara airedpbl, peliarbh MPaKTHUYEeCKHUe
3aJlauy, CBSI3aHHBIC C HAXOXJACHUEM I'€OMETPUYECKUX BEJIIMUMH; UMETh IIPEICTABICHHUS
00 OCHOBHBIX 3Tallax pa3BUTHUs F€OMETPUH KaK COCTABHOM

yacTH (PyHJIaMEHTa Pa3BUTHS TEXHOJIOTHH.

K xoniry 11 kiaacca oOyyaromuicst HAyquTCs:

CBOOOJHO  OMEpUPOBaATh  TMOHSATUSMHU, CBS3aHHBIMH C  IHJIMHIPUYECKOM,

KOHUYECKOUN
u cheprudeckol MOBEPXHOCTAMH, OOBSICHATH CIOCOOBI TOJYYEHHS; OINEPUPOBATH

MOHATHUSMH, CBSI3aHHBIMH C TEJIaMH BPAIICHUS: IUJIMHIPOM, KOHYCOM,
cdepoil 1 MapoM; pacro3HaBaTh Tejia BpamieHus (IWIMHApP, KOHYC, cdepa u map) u

OOBSICHATH
CHOCOOBI TIOJIyYEHHUsI TeNl BpalICHUS, KIacCH(UIMPOBAThH B3aUMHOE

pacnosoxeHue cepsl U TIIOCKOCTH;

BBIYHCIIATH BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BPAIICHHs, 00hEMBI U
TJIOMIAN TIOBEPXHOCTEM MHOTOTPAHHUKOB W TEJI BpAIlCHUS, TEOMETPUYECKUX TET C
npuMeHeHneM ¢GopMyl; CBOOOAHO ONEPUPOBATH TOHATHUSAMH, CBSI3aHHBIMH C
KOMOHWHAITMSAMH TEJl BpaIICeHHS ¥ MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B
chepy M OMHCAHHBIN OKOJIO cdephl, chepa, BIMCAHHAS B MHOTOTPAHHUK WJIM TEJIO
BpAIEHUS; BBIYUCIATh COOTHOUIEHUSI MEXAY TIOMIAIMU TOBEPXHOCTEN U 00BEMaMuU
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NoTOOHBIX Tes; M300paxaTrh M3ydaemble (PUTypblI, BHIIOIHATH (BBIHOCHBIE) TUIOCKHE
YEPTEKU
U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP: BUJl CBEPXY, COOKY, CHU3Y, CTPOUTH CECUCHUS
TEJl BpallEHNUs,
W3BJIEKATh, VMHTEPIPETUPOBATH U npeoOpa3oBLIBAThH uH(pOpPMAIUIO
O TPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (PUTypax, MPEACTABICHHYIO Ha 4YEpTEKax U
PUCYHKax; CBOOOJHO OIEpPUPOBATH IMOHATHEM BEKTOP B IMPOCTPAHCTBE; BBINOIHSTH
Onepanuu HaJ BEKTOPAMU;
3a1aBaTh IUJIOCKOCTHh YPAaBHEHHWEM B JEKAPTOBOW CHUCTEME KOOPAMHAT; pPeEIlaTh
r€OMETPUYECKHE 3aJ1a4i HA BBIYMCIICHUE YTIIOB MEXKY IIPSAMBIMU U
IJIOCKOCTSIMM, BBIYMCJIIEHUE PACCTOSIHUM OT TOYKM 10 IUIOCKOCTH, B LEJIOM, Ha
IIPUMEHEHUE BEKTOPHO-KOOPANHATHOIO METO/1A IIPU PELIECHUU;

CBOOO/IHO ONEPUPOBATH MOHATUSAMU, CBSI3aHHBIMU C JBH)KEHUEM B IPOCTPAHCTBE,
3HaTh CBOMCTBA JBM)KEHUN; BBINOJHATh H300paK€HHsT MHOTOIPAaHHUKOM U Tell
BpAaIllCHHUsI TpU NApPAUICIbHOM IIEPEHOCE, LEHTPAIBHOW CHUMMETPHUH, 3E€PKaJIbHOU
CUMMETPHUH, TMPU TOBOPOTE BOKPYr MPAMOW, IpeoOpa3zoBaHus MOAO0US; CTPOUTH
CEUEHUs] MHOTOTPAaHHUKOB M TEJl BpAIllEHUS: CEYEHMs LMIUHApa (MapajieibHO U
NEPIEHIUKYJIIPHO OCH), CEYEHUs KOHYyca (IapajulebHOE OCHOBAHUIO U MPOXOIIEe
Yyepe3 BEpPLIMHY), CEUEHHUs I11apa; UCIOJIb30BATh METO/bI IOCTPOEHUSI CEUYEHUN: METO
CJIEI0B, METOJI BHYTPEHHETO
IIPOEKTUPOBAHMS,  METOJ  IEPEHOCAa  CEKyleW  IUIOCKOCTH;

JIOKa3bIBaTh FT€OMETPUUYECKUE YTBEPIKICHMUS;
NPUMEHSTH TeOMETpUYeCcKre (DAKTHI sl pELIEHUsI CTEPEOMETPUUECKUX 3a]1aY,

MPEANOIAraloInX HECKOJBKO IIAaroB PEIICHUS, €CIU YCIOBUS IIPUMEHEHHS 3aJIaHbl B

SBHOM W HEsSBHOM (opMe; pemarh 3aJadud Ha JOKa3aTebCTBO MAaTeMaTHYSCKHUX

OTHOIIICHUN U HAaXO0XKJICHHUE

F€OMETPUYECKUX BEJIMYMH; IPUMEHATh NPOrPaMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIUOHHBIE CUCTEMBI

IIPU PEUIEHUH CTEPEOMETPUUECKUX 3aJ1a4; MPUMEHATh MOJYYCHHBIE 3HAaHUS Ha
MPaKTUKE: CPAaBHUBATh, AHAIU3UPOBATH U

OLICHUBATh PEabHbIC CUTYallMU, IPUMEHITh U3yYEHHbIC MOHSATHUS, TEOPEMBI, CBOMCTBA

B TIPOIlIECCE TIIOMCKAa peIIeHUsT MaTeMaTH4YecKu CHOopMyIupoBaHHOW MPOOIEMBI,

MOJIEIIMPOBAaTh PEAJbHbIE CUTYyallMH Ha A3bIKE N'€OMETPHUM, UCCIEN0BATH IMOCTPOCHHBIE

MOJIEIM C MCMOJIb30BAHUEM T'€OMETPUUECKUX TMOHSITHH W TeopeM, armapara ajareophl,

pelIaTh TPaKTUYECKUE 3a7a4H, CBSI3AHHBIE C HAXOXKIECHUEM T€OMETPUUYECKUX BEJIUYMH;

UMETh MPEICTaBICHUS 00 OCHOBHBIX dTalax pa3BUTHS N'€OMETPUU KaK COCTaBHOM

4yacTH (yHJIaMEHTa Pa3BUTHUS TEXHOJIOTUH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC

Hazpanue paznena
(Temsl) Kypca

KomnuuectBo
4acoB

OcHOBHOE coJepKaHHe

OcHOBHEBIE BUABI AESITCILHOCTH
y4almxcs
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BBGI[GHI/Ie B CTCPCOMCTPHUIO

23

OcHOBHBIC IMPOCTPAHCTBCHHBIC

burypsl.

[TonaTus cTepeoMeTpUn: TOUKA,
npsiMasi, III0CKOCTb, IPOCTPAHCTBO.
OcHOBHBIE TIpaBUIIa U300pKEHUS Ha
PHUCYHKE TTOCKOCTH, TapalIeIbHBIX
IPSMBIX (OTPE3KOB), CEPETUHBI
OTpe3Ka.

[TonsaTHs: MepeceKaromuecs MmI0CKOCTH,
nepeceKaronmecs npsiMasi ¥ MiIO0CKOCTD;
HOJYIIPOCTPAHCTBO.

MHororpanHuKH, n300paskeHue
MPOCTEUIINX MPOCTPAHCTBEHHBIX
buryp, HeCyIeCTBYIOIUX 00BEKTOB.
AXCHOMBI CTEPEOMETPHH U TIEPBBIC
CJICZICTBUS U3 HUX.

CniocoObl 3a/1aHus MPSMBIX U

IIJIOCKOCTEN B MPOCTPAHCTBE.

O0603HaYeHUS TPSIMBIX U TUIOCKOCTEH.
Ceuenus. 300paxeHue ceueHuit

OrnpenensiTh IIIOCKOCTh Kak GUrypy, B
KOTOPOM BBIMOJIHAETCS TIJIAHUMETPHS.
JlemaTe mpoCTEUIINE JIOTUYECKUE
BBIBOJIBI M3 aKCHOMATHUKH IIIOCKOCTH.
[IpuBOIUTH MpUMEPHI PEATLHBIX
00BEKTOB, UjCATU3AIUENH KOTOPBIX
SIBJISIFOTCSI aKCMOMBI T€OMETPHHU.
N3y4yarh, NpUMEHSATHh MPUHITUIIBI
MIOCTPOEHHUS CEYCHUM.

Hcnonb30Bath 1711 HOCTPOCHUS
CEUYCHUI METOJI CJIEIOB, METO/I
BHYTPEHHETO MPOCKTUPOBAHUSI, METO/T
MEepEeHOca CEKYIIEH MIOCKOCTH.
Pemate crepeomeTpruueckue 3a1a4uu:
Ha OIpeJieJICHUE BUAa CEUCHUS U
HaXO0KICHUE €T0 IUIOMAIH.
AKTyaIn3upoBaTh PaKkThl U METOJIbI
MJIAaHUMETPUH, PEJIEBAHTHBIC TEME,
MPOBOUTH AHAJIOTHUH.

Hcnonws30BaTh npu pelieHnn 3a1a4d
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NUPaMUJIbL, KyOa U IPU3MBI, KOTOPBIE
IPOXOJAT uepe3 ux peéopa.
N306paxeHue nepeceueHus
ITOJTYYEHHBIX IIJIOCKOCTEN.
PackpammBanue MOCTPOCHHBIX CEUYECHUM

Pa3HbIMH LIBCTAMH.

Merton cnenoB s HOCTPOEHUS
ceyeHui. CBOMCTBA NepeceueHU
pSAMBIX U TIOoCcKoCTeN. IlocTtpoenue
CeUeHUM B MUpaMuje, Kyoe 1o Tpém
ToukaM Ha péopax. Cozmnanue
BBIHOCHBIX YEPTEKEM U 3aIIUCh I1aroB
MOCTPOEHUS.

[loBTOpEHNE NTAHUMETPUH.
Teopema 0 mponopIrOHATBHBIX
otpe3kax. [logoOue TpeyrobHUKOB.
Teopema Menenas. Pacuétel B
CEYECHMSIX HAa BBIHOCHBIX YEPTEXkKaX.
HcTtopust pa3BUTHS TUIAHUMETPUU U
CTEPEOMETPUH

cleyIouue IiaHUMEeTpUuIecKue (hakThl
Y METOJBI:

Teopembr @aneca wu 0
MPONOPLMOHAIBHBIX ~ OTPE3Kax.
AJITOpUTM JI€JIEHUSI OTPE3Ka Ha

N paBHBIX 4acreh. Teopema
Menenasi.

PaBHOOEpEHHBIN TPEYTOJBHUK.
PaBHOCTOpOHHMII TPEYTOJIBHUK.
IIpssMOYTOJIBHBIN TPEYTOJIBHUK.
CBOUCTBO CpeAHEN JIMHUU
TpeyrojbHuKa. CBOICTBO OMCCEKTPUCHI
yria TpeyrojibHuKa. CBOMCTBO MeAUaH
TPEYTOJIbHUKA.

[IpusHaku 1OmOOMSI TPEYroJIbHUKOB.
[TonyyaTh MIPEICTABICHUS 00
OCHOBHBIX JTanax pa3BUTHSA
reOMETpUH KakK COCTaBHOM dYacTu
dbyHIaMeHTa pa3BUTHS TEXHOJIOTHIA

B3aumMHoe pacnonoxenue
MPSAMBIX B IPOCTPAHCTBE

B3auMHOe pacnoioxkeHue npsameix B
npocTpadcTBe. CKpenmBarommecs
npsamele. [IprusHaku
CKPEIIMBAOIINUXCS TPSMBIX.

[TapaiutenbHbIE IPSMBIE

Knaccudummposats B3auMHoe
pPacnoJIOKEHHUE MPSMBIX B
IIPOCTPAHCTBE, WITIOCTPUPYS
PUCYHKaMHU U TPUBOJS
MIPUMEPBI U3 PEATTBHOM KU3HMU.
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B IIpOCTpaHcTBE. Teopema o
CYILIECTBOBAHUM U €IMHCTBEHHOCTH
MPSIMOU MApAJIICIIbHOM TAHHOU
MPSIMOU, IPOXOSAIIEH YEPE3 TOUKY
MIPOCTPAHCTBA U HE JIekKAIIEH Ha
JTAHHOW MPSIMOM.

Jlemma 0 epecedyeHun napajuiesIbHbIX
MPSAMBIX MIIOCKOCTHIO. [TapaienbHOCTh
TpEX MpsAMBIX. Teopema o TpEx
MAPAJIICITBHBIX MPSIMBIX.

Teopema 0 CKpeIUBAOIIUXCS MPSIMBIX.
[TapaiennbHOE TPOEKTUPOBAHHUE.
OCHOBHBIE CBOMCTBA NapaIEILHOTO
npoekTupoBanus. M3o0paxenue
pa3HbIX GUryp B mapauiesibHOM
MIPOEKIUH.

LlenTpasibHAs TIPOCKIIHUSL.

VYTro1 ¢ coHanpaBJIECHHBIMU CTOPOHAMU.
Yron Mexay HOpsIMbIMM.

3amaun Ha JOKA3aTeIbCTBO

Y UCCIIEIOBAHUE, CBS3aHHbBIC

C PAacCIOJOKEHUEM TPAMBIX

B IPOCTPAHCTBE

Jloka3pIBaTh TEOpEMY

O CYLIECTBOBAHUHU U €IMHCTBEHHOCTHU
MapaAJIIETBHON NPSMOU, MPOXOASAIIEH
4yepe3 TOYKY IPOCTPAHCTBA U HE
JIe)Kale Ha IPYrou MpsIMO; JIEMMY

0 MEPECEUECHUU TIIOCKOCTH ABYMS
napasuieIbHbIMU MPSIMBIMU; TEOPEMY O
TPEX MapajuieIbHBIX MPSIMBIX.
Jloxa3pIBaTh MpHU3HAK
CKPEILUBAIOIIUXCA MPAMBIX, TEOPEMY O
CKPEILUBAIOIIUXCS MPSIMBIX.
Jloka3bIBaTh TEOPEMY O PABEHCTBE
YIJIOB C COHANPABICHHBIMU
ctopoHamu. OOBSICHSATD, YTO
Ha3bIBACTCA MAPAJIICIBHBIM U
LEHTPaJIbHBIM IPOEKTUPOBAHUEM U KaK
BBITIOJIHSETCS POEKTUPOBaHUE HUTYP
Ha TJI0CKOCTh. JloKa3bIBaTh CBOKCTBA
MapajuIeIbHOTO TPOEKTUPOBAHMSL.
N300pakats B mapayiebHON
MPOEKIINU PAa3HbIE TEOMETPUUECKHUE
burypsl.

Pematp CTCPCOMCTPUUCCKHUC 3a0a4Y Ha
J0Ka3aTcJIbCTBO U UCCICAOBAHUC,
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CBSI3aHHBIE C PACIOJIOKEHUEM MPSMBIX
B [IPOCTPAHCTBE.
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IIpoBOAUTE NOKa3aTEIbHBIE
paccyXAeHuUs NPU PELICHUN
r€OMETPUYECKUX 3a/1a4, CBSI3aHHBIX
CO B3aMMHBIM PaCIIOJIOKEHUEM
MpsIMBIX B ITPOCTpaHCcTBe. CpaBHUBATS,
aHaJM3UPOBATh U OLICHUBATH
YTBEPKIACHUS C LIENIbIO BBIABICHUS
JIOTUYECKN KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKACHUMU.
MopenupoBaTh peaibHbIE CUTYAINH,
CBSI3aHHBIC CO B3aUMHBIM
PACIIOJIOKEHUEM IIPSIMBIX B
IIPOCTPAHCTBE, HA A3bIKE T€OMETPUHU.
HccenenoBath NOCTPOEHHBIE MOJENHN C
MCIIOJIb30BaHUEM I€OMETPUYECKUX
MOHSTUH U TEOPEM, aIrapara
anreopbl, HUGPOBBIX PECYPCOB.
ITomyuaTe npencraBieHUE O
LHEHTPAJIbHOM MIPOEKTUPOBAHUHU U 00
HUCTOpUU PabOT MO TEOPUHU
MEePCIIEKTUBBI
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HapaJIHCJILHOCTI) IMPAMBIX

U TUIOCKOCTEN B
MIPOCTPAHCTBE

[lonsiTus: MapaJuICJIbHOCTDb HpHMOﬁ 151
IIJIOCKOCTH B IIPOCTPAHCTBC.

[Ipy3Hak mnapamienbHOCTH NPSIMOU H
I10CcKOCTH. CBOMCTBA NapAJIIEIbHOCTH

Knaccuduimposats B3auMHoe
PACIIOJIOKEHUE IPSIMOM U TIJIOCKOCTH B
MPOCTPAHCTBE, IPUBOIA
COOTBETCTBYIOIIUE TPUMEPBI
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IIPSAMOM U IIOCKOCTH. ['eomeTpuueckue
3a/la4yd Ha BBIYMCIICHUE U
JI0Ka3aTeJIbCTBO, CBA3aHHBIC C
NapaJLIETbHOCTBIO IPSIMBIX U
IJIOCKOCTEW B POCTPAHCTBE.
[locTpoeHue ceuenus, MpOXOAAIIETO
4yepe3 TaHHYIO MPSMYIO Ha YEPTEkKE U
MAPAJIIEITBHOTO APYTrOM MPSIMOM.
Pacuér otHomenui. [lapannensHas
IIPOEKLUS, IPUMEHEHUE IS
NOCTPOEHUS CEYEHUN KyOa U
napasuleJIenuneaa.

CBoiicTBa MapayyenenuIesa u Mpu3Msl.
[TapayutenbHble 10CKOCTH. [Ipr3Haku
MapaJIIEIIbHOCTHU JBYX IJIOCKOCTEH.
Teopema 0 nmapajieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH,
MIPOXOAIIEN YEPE3 TOUKY, HE
PUHALIEKALTYO TaHHOW IIJIOCKOCTH U
CJIICACTBUS U3 HEC.

CBoiicTBa MapayIeNbHbIX INIOCKOCTEM:
O MapaJUIETBHOCTH MPSAMBIX
NepeCceueHUs! MPU MEPECECUCHHUH JIBYX
napajuieNbHbIX IIIOCKOCTENW TPETHEN;
00 OoTpe3Kax napajjiesbHbIX MPSIMBbIX,
3aKTIOYEHHBIX MEXAY MapajuieIbHbIMU

U3 pEAIbHOW JKU3HU.
@opMyIMpOBATH ONPEAECTICHUE
MapajuieNIbHBIX MPSMOU U ITIOCKOCTH.
Jloka3pIBaTh NMpU3HAK O
MapajuieIbHOCTH IPSIMOM U
IIOCKOCTH; CBOMCTBA
MapAJIIEIIBHOCTH IIPSMOU U
IIJIOCKOCTH.

Pewrats crepeoMeTpruecKue 3a1a4u
BBIUHCIICHUS U 10KA3aTEIbCTBO,
CBSI3aHHBIE C MMAPAIIENBHOCTHIO
MPSAMBIX U IUIOCKOCTEHN B
npocrpancTBe. Pemare npakruyeckue
3a7]a4M Ha MOCTPOCHUE CEUCHUH Ha
yepTeKax TeTpa’apa u
napasuienenuiena. Pemars
CTEPEOMETPUYECKHE 3a1aUH,
CBSI3aHHBIE C IOCTPOCHUEM CEYECHUN
IIJIOCKOCTBIO.

IIpoBONUTE JIOTHUYECKH KOPPEKTHBIE
JIOKAQ3aTeIbHbIE PACCYXKICHUS NPHU

pElIEHNH TIeOMETPUYECKUX  3aJ1ay

CBSI3AHHBIX  C  TApaUIEIbHOCTHIO
IJIOCKOCTEMN.

CpaBHUBATH U aHAIU3UPOBATH
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pPCaJIbHBIC CUTYyalluHl, CBA3aHHBIC
C IIapaJuICIbHOCTBIO HpHMOﬁ 151
IIJIOCKOCTH B ITPOCTPAHCTBE;
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IJIOCKOCTSIMH; O MIEPECEUEHHUH MPSAMOU C
JBYMsI ITapajIeNbHBIMU IJIOCKOCTSMHU

MOACIUPOBATh PCAJIbHBIC CHTYyalluU,
CBJ3aHHBIC C NnapaJuiCJIbHOCTBIO
HpﬂMOfI )41 IINTOCKOCTH B
IMPOCTPAHCTBE, HA SA3bIKC I'COMCTPUHU
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[TepnieHIUKYISTPHOCTD
MPSIMBIX 5|
IIOCKOCTEH B
MIPOCTPAHCTBE

25

[ToBTOpenue: Teopema [Iudaropa Ha
IIJIOCKOCTH, TPUTOHOMETPUS
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
CpoiicTBa Ky0a U IpSAMOYTOJIEHOTO
napajuienenuneaa. Beranuciaenue
JUTMH OTPE3KOB B Ky0e U
IPSIMOYTOJIBHOM IapaJlIeIeTUIENAE.
[leprieHIUKYIISIPHOCTD NPSIMON U
miockoctu. [Ipu3Hak
NEPHEHANKYJIAPHOCTH MPSIMON U
TUIOCKOCTH. Teopema o
CYILLIECTBOBAHUM U €AUHCTBEHHOCTH
MPSAMOU, MTPOXOJALIEN YEPES TOUKY
IIPOCTPAHCTBA U MEPIECHIUKYISIPHOU K
miockoctu. [1nockoctu n
NEPIEHANKYJIIPHBIE UM MpsMasi B
MHOTOI'PaHHHKAX.

[lepneHaAuKyIIsIp ¥ HAKJIIOHHAS.
[locTpoeHue nepneHauKyssipa us3
TOYKH HA MPAMYIO.

Teopema o0 TpéX NEpHEHAUKYIISIpaX
(mpsimast 1 oOpatHas).

AKTyanu3upoBaTh (GaKThl U METOIbI
IJJAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTUM.
@OopMyIMpPOBATH ONPEAECICHUSA:
IIEPIICHIUKYJISPHBIX IIPAMBIX B
IIPOCTPAHCTBE; OIIPEACIICHUE IIPAMOM,
IIEPIICHIUKYJIAPHOU K IUIOCKOCTH.
Jloka3pIBaTh: IeMMy O
MIEPIICHIUKYJIIPHOCTH JIBYX
MapaJuIeNIbHBIX MPSMBIX K TPEThEU
IIPSIMOW; TEOPEMBI O CBSI3U MEKIY
[1apaJuIeIbBHOCTBIO MPSMBIX U UX
IIEPIICHIUKYJIAPHOCTBIO K INIOCKOCTH.
Jloxa3pIBaTh: TEOPEMY, BBIPAXKAIOILYIO
IIPU3HAK MEPIECHINKYIISIPHOCTH
MPSAMOM U TNIOCKOCTH; TEOPEMY

O CYLIECTBOBAHNH U €IMHCTBEHHOCTHU
MPAMOM, TPOXOAIIEH YEPE3 TaHHYIO
TOYKY U NEPIECHIAUKYIAPHOU K JAaHHOU
IIJIOCKOCTH.

N3obpaxats
IIEPIICHIUKYJIAPHBIE MTPSMYIO

B3aMHO
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Yron Mexly CKpeIMBAIOIINMUCS
npsambeIMU. [IoNCK epHeHIUKYISPHBIX
MPSAMBIX C HOMOIIBIO
MIEPIICHIUKYJIIPHBIX TIJIOCKOCTEN
OpToroHanbHOE MPOEKTUPOBAHHUE.
[TocTpoeHue ceueHuii ky0a, MpU3MBlI,
IIPaBUJIbHOU ITUPAMHUJIBI C IIOMOIIBIO
OpPTOTOHAIBHOM MpoeKunnu. CUMMETpPHS
B IIPOCTPAHCTBE OTHOCUTEIBHO
mIockocTu. Ilmockoctn cummeTpuit B
MHOrorpaHHukax. [Ipuznax
MEPIEHAUKYIISIPHOCTH MPSIMOU U
IIJIOCKOCTH KakK CIEICTBUE CUMMETPHH.
[IpaBuiIbHBIE MHOTOTPAaHHUKHI

Pacuér paccTossHul OT TOYKHU 110
miockocT. CriocoObl ONyCTUTD
MEePIECHIUKYJISAPbI: CHMMETPHS,
CABUT TOYKH IO NapaJieIbHON
npsMor. CABUT IO HENapaJuIEIbHON
MPSAMOM, U3MEHEHUE PACCTOSTHUN

Y TUJIOCKOCTb.
DopMyJIMPOBATH CBOMCTBO
NepHeHANKYIIsIpa o
OTHOUIEHUIO K MJIOCKOCTH.

[Tomy4aTs npeacTaBaeHuE O 3HAUCHUH
MEPICHIUKYJIApa ISl APYTUX
oOnacteit HaykH (pu3MKa, SHEPreTHKA,
JIa3epHbIE TEXHOJIOTUH), B PEaJIbHON
YKU3HM (TEXHUKA, OKPYKaIOIas
obcTtaHoBKa). [[oka3pIBaTh
YTBEPKIECHUS, CBA3aHHBIE C

MPOEKIMEN NPSMOU Ha TIJIOCKOCTB,

HETIEPIICHIUKYISIPHYIO K OTOM MPSMOM.

Jloka3pIBaTh TEOPEMY O TPEX
NEPIEHIUKYIIApaX U TEOpEMY
oOpaTHyI0 TeopeMe 0 TPEX
neprneHaukyspax. [lomydats
npeacTaBlieHne 00 OPTOrOHATLHOM
MPOCKTUPOBAHUHU. JIOKAa3bIBATH
TEOpeMy O MPOEKIUU TOUKU Ha
PSIMYIO.

Pemate cTepeoMeTpuyeckre 3aiauu,

CBSI3aHHBIE C
MEPIIEHAUKYJISIPHOCTHIO TIPSMOU U
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IJIOCKOCTHU. Pemars npukinagsele
3a/1auy, CBSA3aHHBIC C HAXOXKICHUEM
Ir€OMETPUYECKHUX BEIUYMH.
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Pemats cTepeoMeTpudecKkue 3anauy,
CBSI3aHHBIE C IPUMEHEHUEM

TEOPEMBI O TPEX MEPIEHAUKYIIPAX,
HAax0>JICHUEM PACCTOSHUM,
IIOCTPOEHUEM IIPOEKIUH.

CpaBHHBaTh ¥ AaHAIM3UPOBATH
YTBEPKIACHHUS C LIENIbIO BBIABICHUS
JIOTUYECKN KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyXKIACHUM.
AHaIM3UpOBATh U MOJEIUPOBATh Ha
A3bIKE TEOMETPUU PEATIBHBIE

CUTyalluH, CBSI3aHHbIC

C IEPIEHIUKYJAPHOCTBIO IPAMOU M
IIJIOCKOCTH; UCCJIEN0BATH
IIOCTPOECHHBIE MOJIENIN, B TOM YHUCJIE U

C MCTIOJIb30BaHUEM arrmapara aareopsbl
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VYrael n PaCCTOAHUA

16

[loBTOpEHNE: Yyroy MexXI1y
IPSMBIMH  HA INIOCKOCTH,
TPUTOHOMETPHS B IIPOU3BOJIBLHOM

TPEYTrOJIbHUKE, TEOPEMA KOCUHYCOB.

[ToBTOpEHME: YrOa MEXKIY
CKPEIIHUBAIOIIUMHUCS IPSIMBIMUA B
npocTpancTBe. ['eomeTpuueckue
METO/Ibl BEIYMCIICHUS YTJIa MEXKIY
MPSIMBIMH B MHOTOTPaHHUKAX.

AKTyanu3upoBath (PaKThl U METO/bI
IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
MIPOBOAUTH AHAJIOTHH.

@opMyIMpOBaTh ONPEAECTICHUE
JIBYTPaHHOTO yTJIa.

Jloka3bIBaTh CBOMCTBO PaBEHCTBA BCEX
JIMHEMHBIX YTJIOB JABYIPAaHHOIO YIJIA.
KrnaccuduimpoBatb 1ByrpaHHbIE YTIIbI
B 3aBUCHMOCTHM OT WX TIpagyCHOHU
MEpBL.

69



JIByrpaHssIit yroJ. CaoiicTBO

JIMHEWHBIX YTJIOB ABYIPAHHOIO YIJja.

[leprieHIUKYIJISIPHBIE TNTIOCKOCTH.
CBoiicTBa B3aUMHO MEPIECHANKYISIPHBIX
wiockocten. [Ipuznak
MEPIIEHINKYJIIPHOCTH INIOCKOCTEN;
TE€0-peMa O MPSIMOU IepeceYeHus IByX
IJIOCKOCTEN MEPIIEHINKYISIPHBIX
TPEThEN IIOCKOCTH.

[IpsAMOYTOJIBHBIN MTAPAIIIENETTUIIET;
KyO; U3MEpEHus1, CBOWCTBA
MPSAMOYTOJIBHOTO MapaIJIENEeIUIIE A,
Teopema o nuaroHanu
MPSAAMOYTOJIBHOTO MapaJIJIENenuIle1a U
cnencTBue n3 He€. CTepeoMeTpruyecKue
Y MIPUKJIAJIHBIE 3a/1a41, CBSI3AHHBIE CO
B3aMMHBIM PACIIOJIOKEHUEM MPAMBIX U
rockocTu. [loBTopenue:
CKpEILMBAIOIINECS NPSIMBIE,
NapajuiesIbHbIE INIOCKOCTH B
CTaHJApPTHBIX MHOTOTpaHHKKax. [Tapa
MapajuleNIbHbIX IJIOCKOCTEN Ha
CKPEIIMBAIOIIUXCS MPAMBIX,
PAcCTOSIHUE MEXIY
CKPEIHUBAIOIIUMHUCS TIPSIMBIMUA B
MPOCTHIX cuTyanusx. OnyckaHue

DopMyJIMPOBATH
B3aMMHO

OTIpENICIICHHE
MEPIEHINKYJIIPHBIX
IockocTer. JlokaspiBaTh TEOpEMY O
NPU3HAKE TEPIEHIUKYISIPHOCTH JABYX
IJIOCKOCTEMN.

@opMyIMpOBaThH CIECICTBUE

(U3 mpu3HaKa) O MEePIEHAUKYIIPHOCTH
IJIOCKOCTH, KOTOPAsl EPIICHAUKYIISIpHA
MPAMOM, IO KOTOPOH MEPECEKAIOTCS
JIB€ MJIOCKOCTH, 3TH TUIOCKOCTSM.
Jloka3bIBaTh YTBEPKACHHS O €r0
CBOMCTBAaX; TEOPEMY U CIEJCTBUE U3
HEE 0 IUArOHAIAX NPSIMOYIOJIBHOTO
napasuieJIenuneaa.

Pemate cTepeoMeTpudeckre 3a1auu,
CBS3aHHBIE C MEPIEHIUKYISIPHOCTD
MPSAMBIX U TUIOCKOCTEH, UCITONb3YS
IUTAHUMETpUYECKHE (PaKThl U METOBI.
[IpoBONTE JTOTMYECKH KOPPEKTHBIE
JIOKa3aTelIbHbIE PACCYXKACHUS IPU
pELICHUHN TreOMETPUUECKUX 3a/1ad,
CBSA3aHHBIX C NEPIIEHINKYISIPHOCTHIO

IJIOCKOCTEH.
AHaNu3upoOBaTH U
MOJIEJIUPOBATh Ha  A3BIKE
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NEePHEHANKYIISIPOB,

reoMCTpun pCajlbHBIC CUTYAIIUH,
CBs3aHHBIC
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BBIYUCJICHUE PACCTOSIHUM OT
TOYKH J0 TOYKH; MPSIMOMU;
IJIOCKOCTHU. Brruncienue
PACCTOSTHUM MEXY
CKPEIUBAIOIIUMHUCS TIPSIMBIMHA C
MTOMOIIIBIO TMEPIICHAUKYJISIPHOU
MIJIOCKOCTH.

TpéxrpaHHbIi yroj, HEPAaBEHCTBA
JUISL TPEXTPAHHBIX YTJIOB.
Teopema Iludaropa, Teopemsl
KOCHHYCOB M CHHYCOB

JUIs1 TPEXTPAHHOTO yIJIa. DJIEMEHTHI
chepruuecKoi TeOMETPUH:

reoac3ndcCKuc JIMHNNU Ha 3emiie

C ICPICHANKYIIIPHOCTBIO IIPSAMBIX U

IIOCKOCTEH.

HccnenoBaTh MIOCTPOCHHBIC
MOJEIIH, B TOM 4YHCIE H C
HCITOJIb30BAHUEM arrmapara
anreOpsl.

Pemrate MIPUKJIATHBIC
3aJ1a4u, CBsI3aHHBIC c
HaXO0KJICHHUEM

IrCOMCTPHUUCCKHX BCIIMUYNH
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MHOrorpaHHuKH

CucremMartuzanus 3HaHH:
MHOrorpaHHHK U €ro 3JEMEHTBHI.
[Tupamupa. Buasl nupamu/.
[IpaBwibHas nupamuaa. [Ipusma.
[Ipsimast 1 HAKJIIOHHAS] IPU3MBL.
[IpaBwibHas nmpusma. [Ipsmon
napasulieJIenunes], IpsIMOYyTOJIbHbIN
napajuienenunesn, Kyo.

Brimykiibie MHOTOTPaHHUKH.
Teopema Oiinepa. IlpaBunbHbIE U
MOJTYNPaBUIbHBIE MHOTOIPaHHUKHI

Paborath ¢ yueOHUKOM: 3a/1aBaTh
BOIIPOCHI, JI€JIaTh 3aMEYaHusl,
KOMMEHTapHHU.

AHaIM3UpPOBATh PELICHUE 3aJaUH.
PurcoBath BBINTYyKJIbIE MHOTOTPAHHUKH C
3aJITaHHBIMHM CBOMCTBAMHM;
BOCCTAHABJIMBATh OO BT
BBIITYKJIOTO MHOTOIPAHHUKA 110 IBYM
€r0 MPOEKIUIM.

Jloka3pIBaTh CBOMCTBA BBIITYKJIOTO
MHOTOI'PaHHHKA.

PucoBaTh BBINTYKJIbIE MHOTOTPAHHHUKHU

c pasHoOM SUJIEPOBOU
XapaKTEePUCTUKOM; HCCIIEI0BATh
BO3MOXXHOCTH TOJYyUYCHHS] pe3yJibTara
npu BapbUPOBAHUU JAHHBIX.
Jloka3pIiBaTh CBOMCTBA MPaBUJIbHBIX
MHOT'OTPaHHUKOB. [InanupoBath
MOCTPOEHUE MPaBUIbHBIX

MHOTOIrpaHHHMKOB Ha IIOBCPXHOCTAX
APYTUX MMPaBUJIIbHBIX MHOT'OTPAHHUKOB
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BekTopsl B mpocTpaHCTBE

12

[lonsiTue BeKTOpa Ha IJIOCKOCTH

U B POCTPAHCTBE.

CyMMa 1 pa3HOCTb BEKTOPOB, IIPABUJIO
napajuieienumneaa, yMHOKEHHE
BEKTOpa Ha YHCII0, PA3JIOKEHHE
BeKTOpa 1o 0a3zucy TpEX BEKTOPOB, HE
JeXKaIUX B OTHOU IUIOCKOCTH.
CkansipHoe pOU3BEICHUE,
BBIYMCJICHUE yTJIa MEXKIY BEKTOpaMu B
MIPOCTPAHCTBE.

[Ipocreiimue 3a1a4u ¢ BEKTOpaMu

AKTyanu3upoBath (GaKThl U METOJIbI
TJTAHUMETPHH, PEJIEBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUU.

OnepupoBath MOHATUSIMHU: BEKTOP
Ha TUIOCKOCTH M B HPOCTPAHCTBE;
KOMILJITAaHAPHBIE BEKTOPHI.
[IpuBoauTh TIpUMEPHl (HUINIECKUX
BEKTOPHBIX BEJIMYMH.

OcBauBaTh MpaBUJia BBITTOJTHEHUS
JICUCTBUM CJIOKCHUS u
BBIUMTAHUS BEKTOPOB,
YMHOXEHHUS BEKTOpPA Ha YHUCJIO.
Jloka3pIiBaTh MPU3HAK KOMILJIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3bpIBaTh TEOpPEMY 0
pPa3JIoKEHUU JIFOOOTO BEKTOpa Mo
TpEM JaHHBIM HEKOMILUIAHAPHBIM
BEKTOpaM
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[ToBTOpeHue, 0600IIEHUE W
cucTeMaTH3alus 3HaHU!

Oo6o01aroree MOBTOPEHUE MTOHATHIM
¥ METOJ0B Kypca reomerpuu 10
Kjacca, CuCTeMaTH3alus 3HaHUH.
Hctopus pa3BUTHS CTEPEOMETPUH KaK
HAYKHU U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTHI

Pemats crepeomeTprueckue 3anadn
Ha JI0Ka3aTEIbCTBO MATEMATUYECKUX
OTHOULIEHUH, HAXO0XKICHHUE
reOMETPUUYECKUX BEJIMYMH (IJIMH,
YTJIOB, IIOIIaAcH, OOBEMOB).
Hcnonb30BaTh NIpU pELLICHUN
CTEPEOMETPUYECKHX 3a7a4
IJIAaHUMETPUYECKUE (PAKThl U METOIBI.
[IpoBOAUTE TOTUYECKU KOPPEKTHBIE
JI0Ka3aTeIIbHbIC PACCYKIACHUSA IIPU
pELIEHNUN CTEPEOMETPUYECKUX U
IJIJAHUMETPUYECKUX 3a/1a4.
CpaBHHBaTh M AaHAIM3UPOBATH
peanbHbIE CUTYyallu! U BBIABISATH
BO3MOYKHOCTB €€ MOJIEJIMPOBAaHMs Ha
A3bIKE TEOMETPHH.

MopaenupoBaTh peanbHyI0 CUTYaLHIO
HAa A3bIKE TE€OMETPUU U UCCIIEN0BATh
ITOCTPOECHHBIE MOJIENIN, B TOM YHUCJIE U C
UCIIOJIb30BaHUEM arrapaTa anreopbl.
Hcenonp30BaTh KOMIIBIOTEPHBIE
IIPOTPaMMBI [IPY PENIEHUN 3a4a4.
Ilomyyats npencraBiaeHue 0 TEOMETPUU
KaK O pa3BUBAIOLIECHCS HAyKe,
HCCIIENAYIOLIEH OKPYKarOIIUN MUD,

75



CBSI3aHHOM C pCaJIbHbIMU 06’bCKTaMI/I,
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ITIOMOTaIOIIEH PEIIUTh PEAIbHbIE
’KU3HECHHBIC CUTYAIIUH O POJIU
CTEPEOMETPHUU B PA3BUTHH
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHH.
CpaBHHBaTh ¥ aHAJIU3UPOBATH
YTBEPKIAEHUS C LIEJIbIO BBIABICHUS
JIOTUYECKN KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyXKIACHUM.
HccenenoBarh NOCTPOSHHBIE MOJEH.
Hcnonp30Bath HUPPOBBIE PECYPCHI

OBIIEE KOJMYECTBO | 102
YACOB I10 ITPOTPAMME
11 KIIACC
HasBanue paznena KonuuectBo OcHOBHBIE BUBI JEATEIHHOCTU
OcHOBHOE cojiepKaHuE
(Tembl) Kypca 4acoB y4ammxcs
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AHanutndeckas rcoOMCTpPHA

15

[ToBTOpEHHKE: KOOPIUHATHI BEKTOPA
Ha IJIOCKOCTHU U B IPOCTPAHCTBE,
CKQJISIPHOE MPOU3BEIAECHNUE BEKTOPOB,
BBIYMCJIEHUE YTJIa MEK]1y BEKTOpAMU
B [IPOCTPAHCTBE. Y PaBHEHUE MPSMOM,
MPOXOISALIEN YEPE3 NBE TOUKH.
YpaBHEHHE IIIIOCKOCTH, HOPMaJlb,
YPaBHEHHUE IUIOCKOCTU B OTPE3KAX.
BekropHoe npousseaenue. JInnernbie
HEPABEHCTBA, JJUHEMHOE
MpOrpaMMHUPOBAHHUE.

AHaJINTUYECKHE METO/IBI pacyéTa
yriia MEXly IPSIMBIMU U
IJIOCKOCTSIMU B MHOT'OI'PaHHUKAX.
®opmyJsia pacCTOSHUS OT TOYKH J10
IJIOCKOCTH B KOOpPJIMHATAX.
Haxoxnenue pacctosiHuii OT TOYKU 10
IJIOCKOCTH B KyO€ U TPaBUIILHOM
MAPAMUJIE

AKTyanu3upoBath (PaKThl U METOABI
IJJAHUMETPUH, PEJICBAHTHBIE TEME,
IIPOBOJUTH AHAJIOTHH.

CBOAUTH AEUCTBHS C BEKTOPAMH K
AHAJIOTUYHBIM JICICTBUSIM C UX
KOOpJAMHATaAMH.

BcnomuuTh onpenenenue
CKaJISIPHOTO YMHOKEHHUS U €r0
CBOMCTBA. BBIYUCIIATE C TOMOIIBIO
CKaJISIPHOI'O YMHOYEHHUS JJIUHBI
BEKTOPOB, YIJIbl MEKTy HUMH,
YCTaHABJIMBATh MEPICHANKYISIPHOCTh
BEKTOPOB. BBIBOIUTH ypaBHEHUE
IJIOCKOCTH U (DOPMYITy pacCTOSTHUSA
OT TOYKH [10 TNTIOCKOCTH.

Pemars 3agauu, coueras
KOOPAWHATHBIN U BEKTOPHBIN
MeToibl. [IpoBOIUTE TOTHYECKH
KOPPEKTHBIE IOKA3aTEIbHbIE
pacCyXJIeHus MPU PEIICHUN
reOMETPUYECKUX 3a]1a4 HA
MPUMEHEHHE
BEKTOPHOKOOPIMHATHOT'O METO/IA.
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AHaHI/ISI/IPOBaTI) H MOACINPOBATH
Ha sA3BIKEC TCOMCTPHH PCAJIBHBIC
CUTyalu, CBA3aHHBIC BCKTOPAMH
" KOOpJWHAaTaMU.

HccnenoBaTh HOCTPOCHHBIE
MO/IEIH, B TOM 4YHCIE U C
UCIIOJIb30BaHUEM anrmapara
anreops.l.

Hcnonb30BaTh KOMIBIOTEPHBIE
IPOTrPaMMBI.

3HAKOMHTHCS C I/ICTOpI/Ieﬁ pa3BUTHUA
MaTEMAaTHUKH
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IToBTOpEeHue, 0600IICHNE 1
cucTeMaTH3alus 3HaHU!

15

CeueHrs MHOTOTPaHHUKOB:
CTaHAAPTHBIE MHOTOI'PAaHHUKH, METOJ
CJIEIOB, CTaHAAPTHBIE IUIOCKOCTH,
NIEPECEUYCHHUS NPSIMBIX U IIJIOCKOCTEM.
[TapannensHble NPsIMBbIE U TUIOCKOCTH:
I1apajulesIbHbIE CEUYECHHUs], PACUET
OTHOILIEHUH, YTJIbI MEXKIY
CKPEILUBAIOIIAMUCS IIPSAMBIMH.
IleprieHIUKyIISIpHBIE NIPAMBIE U
IJIOCKOCTH: CTAaHAAPTHBIE MTAPHI
NIEPIEHAMKYJIAPHBIX IUIOCKOCTEN U
MPSIMBIX, CHMMETPHH
MHOT'OI'PaHHUKOB, TEOpEMa O TPEX
NIEPIIEHANKYJIAPAX, BBIYUCICHUS JJIUH

CtpouTh ceueHus.

Pemats cTepeomerpudeckre 3amauu
Ha JI0Ka3aTeIhCTBO MAaTEMaTHICCKUX
OTHOIIICHUM, HAXO0XKICHUE
T€OMETPHUSCKUX BEIUYUH (IJTHH,
yTJIOB, IUIONIA/IeH, 00bEMOB).
Hcrnonb3oBath mpu perieHun
CTEPEOMETPUYECKUX 3a]1a4
TUTAHUMETPUYECKHE (PaKThl U
MeTobl. [IpoBOAUTE JIOTHYeCKH
KOPPEKTHBIC TOKA3aTEIbHbIC
pacCyKJIeHUus TpU pelIeHUn
CTEPEOMETPUICCKUX 3a71aY.

CpaBHUBaTh U aHATU3UPOBATH

B MHOTOTPaHHHKAX.
[ToBTOpEHUE: TUTOIIA AN
MHOT'OYTOJIbHUKOB, (POPMYJIBI

JUIS TUIOIIAJICH, COOOpaKCHHS
I10JI00HSI.

[Lnomaay ceyeHnit MHOTOTPAHHUKOB:
TJIOIIAIA TIOBEPXHOCTEH, pa3pe3aHus
Ha 9aCTH, COOOPaKeHHS TIOI00MSI

peabHbIE CUTYallH U BBISABIIATH
BO3MOKHOCTB €€ MOJECIUPOBAaHUS Ha
SI3bIKE TEOMETPUM.

MonennpoBaTh peaibHyIO CUTYaLUIO
Ha SI3bIKE TEOMETPUU B UCCIIEIOBATH
OCTPOEHHBIE MOJEIH, B TOM YUCIIE U
C WCTIOh30BaHUEM allapara ajareopsl.
Hcnonb30BaTh KOMIBIOTEPHBIE
IpOrpaMMBbI IIPH PELICHUH 33]1a4
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O0BEM MHOTOTpaHHUKA

17

O0beM Tema. O0BEM
MPSIMOYTOJIBHOTO TIapaJUIeIICTIHITC 1A,
3amaun 00 y/IBOeHUHU KyOa, O

KBaJpaType Ky0a; 0 TPUCEKITUH yIiia.

CrepeomeTpruyeckue 3aa4u,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJILHOTO MapaJiieenuIea.
[IpuknaaHbie 3a7a4M, CBA3aHHbBIE C
BBIYUCIICHUEM 00BEMA
MPSIMOYTOJILHOTO MapaJlieenuIe/ia.
O0BEM NPAMON TTPU3MBI.
CrepeoMeTpuueckue 3a1auu,
CBSI3aHHBIC C BHIYUCIICHHEM 00BEMOB
psAMOM nipu3Mel. [IpuknagHbie
3aJ1a4M, CBSI3aHHBIC C 00BEMOM
IIPSIMOU TIPU3MBI.

CB00OOAHO ONEepUPOBATH TOHATUSIMU:
00BEM Tena, 00bEM MPAMOYTOIBHOTO
napasuieJenumne na.

®opMyIHpOBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3piBaTh TeopemMy 00 00bEME
IPSIMOYTOJIBHOTO

napajuleJienunena, CIeICTBUS U3
HEE.

Pa3pe3aTh MHOTOTpaHHUKH,
NEePeKIIabIBaTh YaCTH.

Pematp
3aJla4yM, CBSI3AHHBIC C BBIYMCICHUEM

CTCPCOMCTPHUICCKUC

00béMa IPSIMOYTOJILHOTO
napasuieNienurnenia, Ipru3Mbl.
CpaBHHBaTh ¥ aHATU3UPOBATH

YTBECPKACHUA C LNCIIbIO BLISIBJICHHA
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Boruucnenue o0bEMOB Tel C
TIOMOUIBIO ONPEAETEHHOTO
uHTerpana. O0bEM HaKJIOHHOMN
pu3Mbl, mupamuasl. Popmyiia
00bEMa Mupamubl.
OTtHo1IeHre 00bEMOB
MUpamMuj, C OOIIHUM YIJIOM.
CrepeomeTpuueckue
CBSI3aHHBIC Cc

3aJ1a4H,
00BpEMamu
HAKJIOHHOW MPU3MBbI, TUPAMU/IBI.
[Ipuknanubie 3a1a4u 110 TEME
«O0OBEMEBI TET», CBSI3aHHBIC C 00BEMOM
HAKJIOHHOM MPU3MBI, TUPAMUIBI.
[Tpumenenue 06bEMOB. Boruucienue
pacCTOSTHUS A0 MIIOCKOCTH

JIOTHYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PaCCyKICHUI.
AHaIM3UPOBATh ¥ MOJICIIUPOBATh Ha
SI3BIKE TCOMETPHH PEATbHBIC
CUTYaIlNH, CBSI3aHHBIE C 00BEMOM
IPSIMOYTOJIBHOTO MapaJuICIICIUIIEe/Ia,
IPHU3MBI, TTUPAMU/IBI.

Hccnenosath MTOCTPOCHHBIC
MOJICIIH, B TOM 4YHCIE U C
UCIIOJIb30BAaHUEM ammapara
anreOphl.

BBIBOAUTE OCHOBHYIO UHTETPATILHYIO
dbopmyiy sl BRIYUCICHUS 00hEMOB
TeN.

Jloka3bsIBaTh TEOpEMYy 00 00BEME
HAKJIOHHOW MPU3MbI HA TIPUMEPE
TPEYTOJIbHOW TIPU3MBI U JIJISI
MIPOU3BOJILHOM MIPU3MBI. J0Ka3bIBaTh
TeopeMy: 00 00bEME MUPaMHU/IBI,
(bopMyIMpPOBATh CICACTBHUS U3 HEE:
00BEM yCEUEHHOW TUPAMUSIBI.
BriBouTh (hOpMyITy J71s1 BEIYUCIICHUS
00BEMOB yCEUEHHON TUPaMUJIbI
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Tema BpaieHust

24

[Humuaapuyaeckas TOBEPXHOCTD,
0o0pa3yronme NUINHIPUIECKOM
MIOBEPXHOCTH.

CB00OHO ONIEPUPOBATH MOHATHUSIMU:
IVTMHIPUYeCcKast MOBEPXHOCTH,
THAp. M3ydaTh criocoOs
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Humuanp. Ilpsmont  kpyrosou
HWIAHAP. [Lnomane
MOBEPXHOCTH IIUIUHIPA.
Konnueckas moBEpXHOCTb,
oOpa3yrome KOHHIeCKOn
noBepxHoctu. Konyc. Ceuenne konyca
IJIOCKOCTBIO, TapalIeIbHOM
IJIOCKOCTU OCHOBAHUSA. Y CEUEHHBIN
Konyc. M300pakeHne KOHyCOB U
YCEUEHHBIX KOHYCOB.

[Tnomaas 60KOBOI MOBEPXHOCTH

Y TIOJTHOM MOBEPXHOCTH KOHYCA.
CrepeoMeTprUUECKHE 3a/1a4l Ha
JI0KA3aTEIbCTBO U BHIUUCIICHHE,
ITOCTPOCHUEM CEYEHHUN LIWJIMHAPA,
KOHYCa.

[IpuknanHbie 3a1a4u, CBI3aHHBIE C
IUAJIUHIPOM.

Cdepa u map.

[lepeceuenwne cdepsl U mapa c
mIockocTero. Kacanue mapa u
chephl IIOCKOCTRI0. By n
n300pakeHue 1apa.

VYpasaenue cheprl. [Ltomans chepsl u

€€ yacTeu.

TOJTYYCHHUS [IVITNHAPUICCKOM
TIOBEPXHOCTH, IWJIMH/IPA.
N306paxaTh UUIUHAP U €TO CEYCHHUS
TUTOCKOCTBIO.

CB0OOOHO ONEPUPOBATH MOHITUSIMHU:
KOHUYECKasi TOBEPXHOCTh, KOHYC,
yced€HHbIN KoHyc. M3yuath ciocoObl
MOJIyYEHUsI KOHUYECKON TTOBEPXHOCTH,
KOHYyca.

N300paxkaTh KOHYC U €r0 CEYECHHS
IUTIOCKOCTBIO, POXOAAIIEH Yepe3 OCh,
U TUIOCKOCTBIO, IEPIIEHAUKYIISIPHON K

OCH.
BriBoauts hopMyIIBI IS
BBIUMCJICHUS OOKOBOW M  IIOJIHOM

ITIOBEPXHOCTEN TeJl BpalleHus. Pemars
CTEPEOMETPUYECKHE 33]]aUH, CBSI3aHHbIC
C TeJaMU BpaIlEHUs], HAXOXKIECHUEM
IO OOKOBOI U MOJIHOU
MMOBEPXHOCTH, IOCTPOCHUEM CEUEHUH.
Wcnonb30BaTh MpU pelIeHUH 3a/1a4
MJIAHUMETPpUUECKUEe (DAKThI U METOJIbI.
CpaBHUBATH U aHATU3UPOBATH
YTBEPIKIEHUSI C 1IEJIbIO BBISBIICHUS
JIOTUYECKU KOPPEKTHBIX U
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CummeTtpus cepsl U mapa.

HEKOPPEKTHBIX PACCYXKICHUM.
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CrepeoMeTprUyecKue 3a7a9d Ha
JTIOKa3aTeJIbCTBO 1 BBHIYHCIICHUE,
CBSI3aHHBIE CO CEpOi U mapom,
MOCTPOCHUEM UX CEUCHHIA
MJIOCKOCTHIO.

[IpuknagHbie 3a0a4u,
CBsI3aHHBIE CO cdepoii u
wapoM. [loBropenue:
OKPYHOCTh Ha IJIOCKOCTH,
BBEIYHCIICHHUST B OKPY)KHOCTH,
CTaHJapTHBIE TOI00USI.

Paznuunbie KOM6I/IHaHI/II/I TCJI
BpaliCHUA 1 MHOT'OI'PaHHHUKOB.

3agauu no teme «Tena u moBepxHocTH

BpaliCHU»

AHaJIHSI/IpOBaTL 151
MOJCINPOBATH Ha A3BIKE
recoOMCTprUHr pPCaJibHbIC CUTYyaAllUH,

CBSI3aHHBIE C KOHYCOM 151
HIIAHAPOM.

Hccnenosathb IIOCTPOCHHBIE
MO/IEIIH, B TOM 4YHCIE U C

MCIIOJIb30BAaHUEM amrapara ajreOpsl

AKTyanu3upoBaTh (PaKThl U METObI
IJIAHUMETPUH, PEJICBAaHTHBIE TEME,
MIPOBOJAUTH AHAJIOTHH.

CB00OIHO OIEPUPOBATH MOHSATUSIMMU:
cdepa u map, HeHTp, PaiuycC, TUAMETP
cdepsl U mapa.

HccnenoBarh B3aMMHOE PaCIIOI0KEHUE
chephl U TIOCKOCTH.

DopMyIUpPOBaTh ONPEACIECHUE
KacaTeJIbHOM MJIOCKOCTH K cepe.
Jloka3bIBaTh TEOPEMBI O CBOMCTBE U
MPU3HAKE KACaTEeIbHOU IITIOCKOCTH.
BriBoauts hopmyiTy AJisl BBIYUCICHUS
riomaan cepsl yepes paauyc chepsl.
Pemiath cTepeoMeTpuueckre 3a1auu,
CBSI3aHHBIE CO c(hepol 1 1mapom,
HaXxO0XKJICHUEM IIIOIIAaH chephl U €
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qacTeil, MOCTPOCHUEM ceueHui chepsl
U 1apa.
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AHanu3upoBaTh "
MOJICTTUPOBATH Ha  SI3BIKE
TC€OMETPHUH peabHbIC CUTYAIIHH,
CBSI3aHHBIC C MIAPOM U C(HEpoii.
Pemate mpocThie 3a71a4n, B KOTOPBIX
GbUrypupyroT KOMOUHAITMH TEI
BpAICHUSI 1 MHOTOTPAaHHUKOB.
Mcnonb30BaTh IpH peIIeHUH 3a7ad,
CBSI3aHHBIX CO cPepoit U IMapom,
TJIAaHUMETPHICCKUE (aKThl M METO/IBI.
Pemate cTepeoMeTpudeckue 3aiauu,
CBSI3aHHBIC C TEJIaMU BpaIICHMUS,
IIOCTPOCHUEM CEUECHUH TEJI BpAICHUS,
C KOMOMHAITUSIMU TEJ BPAIICHUS U
MHOTOTPaHHUKOB.

[IpoBOIUTE JOTUYECKH KOPPEKTHHIE
JIOKa3aTelIbHbIE PACCYy)KICHHUS  TPH
pEIICHNM TEeOMETPHUYCCKUX  3ajad,
CBSI3aHHBIX C TEPIECHIUKYISIPHOCTHIO
IJIOCKOCTEM.

AHaIM3upoOBaTh U MOJICIIUPOBATH Ha
SI3BIKE TEOMETPHUU PEaTbHBIC
CUTYaIH, CBSI3aHHBIC C
MHOTOTpaHHuKamu. VMccnenosars
MOCTPOEHHBIC MOJIEIHM, B TOM YHCIIC U
C CTIOJIb30BAaHUEM armapara anreOps
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[Inomany noBepxXHOCTU U
00BEMBI KPYTJIBIX TEIl

O06bvém mumHIpa. Teopema 00
00bEME IPSIMOTO LIWJIUHIPA.

[Tnomaau 60KOBOM M TTOJTHOM
MOBEPXHOCTH IIWIJIMH]IPA.

Brruucnenne o0EMOB Tell ¢
MOMOIIBIO OMPEAECIEHHOTO

uHTerpana. OobEM KoHyca.

[Imomaan OOKOBOM U ITOJTHOM
MIOBEPXHOCTHU KOHYCA.
CrepeoMeTpUueCcKHE 3a/1a4H,
CBSI3aHHBIC C BHIYMCIICHUEM

00BEMOB IIUITUHIPA, KOHYCA.
[IpukmagHele  3agaud IO TEME
«O0BEMBI U TUIOMIAAM TOBEPXHOCTEH
ten. OOBEM 1apa ©  MIAPOBOTO
cektopa. Teopema 00 00BEME mIapa.
[Tnomans chepsl.
CrepeoMeTpuueckue 3a1auu,
CBSI3aHHBIC C BBIUHCIIEHUEM O0BEMOB
apa, apoBOro CETMEHTa, apoOBOT0O
CeKTopa.

[Ipuknagubie 3a1a4u 1O TEME
«OOBEMBI TE», CBSI3aHHBIE C
00BEMOM TI1apa U TUIOMIAABI0 Chephl.
CooTHOIIEHUS MEXIY TIIOMA MU

CB00OHO ONEPUPOBATH MOHITUIMH:

00BEM Tena, MII0LAaAb TOBEPXHOCTH.

@opMyIMpOBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3sIBaTh TEOPEMBI: 00 00BEME
HUIMHIpa; 00 00BEME KOHYCA.
BriBouTh (hOpMyIIBI 17151 BEIYUCTICHUS
00bEMa yCEUEHHOTO KOHYCA.

Uccnenosarts ITOCTPOCHHBIE
MOJIEIIN, B TOM 4YHUCIE U C
UCIIOJIb30BAaHUEM anmnapara
anreOphl.

3HaTh BO3MOKHOCTH PEILLICHMS 3a/1a4 Ha
IIOCTPOCHUE LIUPKYJIEM U JTUHEHKOU, O
KJIACCUYECKUX HEPA3PEIINMbIX 3a/1a4aX.

CB00OOHO OMIEpUPOBATH TOHATUSIMHU:
IaPOBOM CETMEHT, IIAPOBOM CJIOM,
IaPOBOM CEKTOP, OCHOBAHUE U BHICOTA
CErMEHTa, OCHOBAHHE U BHICOTA
IapOBOTO CJOS.

BoiBoauTh hopMyIibl A1t HAX0XKICHUS
00BbEMOB IIAPOBOTO CETMEHTA,
IIApOBOTO CEKTOPA, IUIOHIau chephl.
Jloka3pIBaTh TeOpeMy 00 00bEMeE mapa.
Peiates cTepeomerpruyeckue 3a1au,
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MOBEPXHOCTEHN U 00bEMaMHU TTOAOOHBIX

CBsI3aHHBIC C 00BEMOM mapa, mapoBoIro
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TeJI.
[TonoGHBIC TEMa B TPOCTPAHCTBE.
N3menenune o0bEMa ipu mo00uu.
CrepeoMeTpuuecKue 3aauH,
CBSI3aHHBIC C BEIYHCICHHUEM 00bEMOB
TeJN U TUIoMIaiel TOBEpXHOCTEH

CErMeHTa, IIIaPOBOTO CeKTopa,
MJI0IIA/IbIO CEPBHL.

CpaBHUBATh U aHAJTM3UPOBATH
YTBEPIKIEHUS C 1ICJIbIO BBISBICHUS
JIOTUYECKHA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUH.
AHaIM3UPOBATh U MOJICTTUPOBATh Ha
SI3bIKE TE€OMETPUH PeaTbHbIC
CUTyalliH, CBSI3aHHBIE C 00BEMOM
miapa, mapoBOro CErMeHTa,
IIIAPOBOTO CETMEHTA, TIJIOIIA/IbIO
cdepnl. CBOOOIHO ONIEPUPOBATH
MIOHSITHEM: TTOA0OHBIC TEIa B
MPOCTPAHCTBE. BBIMHUCIATE 00BEMBI
TEJ C IOMOIIBIO ONPEACIEHHOTO
HHTETrpasa.

Pemiath cTepeoMeTpuueckre 3a1auu,
CBSI3aHHBIC C COOTHOIIICHUSMHU MEX]TY
TUIOLIAASIMU TIOBEPXHOCTEN U
00bEéMaMU TTOAOOHBIX TEII.
[TpoBOIUTE TOTUYECKHA KOPPEKTHBIC
JTIOKa3aTeNIbHbIE PACCYKACHUS TPU
PEIICHUH TeOMETPHYCCKHUX 3a/1ad,
CBSI3aHHBIX C BEIYMCIICHUEM 00BEMOB
TEJ C MOMOIIBIO OMPENECIEHHOTO
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HHTCTpAlid, HAXO0KICHUCM
COOTHOHICHUA MCKIY INIOMAAAMU
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MOBEPXHOCTEH U 00bEMaMH MTOJO0OHBIX
TEJ.

AHaJ'II/I3I/Ip0BaTI) n MOICIIMPOBATL Ha
A3BIKE TCOMCTPHH PCAJIBHBIC
CUTyalun, CBA3aHHBIC C 00BEMaMH U
IMOBCPXHOCTSMHU TCII,

Ha JOKAa3aTCJIbCTBO U HA HAXOXICHUC
T'COMCTPHUUICCKHUX BCIMINH
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JIBH>KEHUSA

JIBUKEHUsI TPOCTPAHCTBA.
OtoOpaxenus. JIBuxeHUs: U
paBeHcTBO (uryp. OOmre cBoicTBa
NIBIDKEHUI. BUIpl IBIMKEHUIT:
napajuieabHbIA IEPEHOC, IEHTpaIbHAasA
CUMMETpHUS, 3epKaIbHasi CHMMETPHS,
ITIOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nopodus. Ilpsmas u

chepa Ditnepa.
['eomeTpuyeckue 3a1aun Ha
MIPUMEHEHUE TBUKCHUS

[IprMeHsTh NpaBuia BHIMOJIHEHUSA
JICUCTBUM CJII0KCHUS U BBIYUTAHUSI
BEKTOPOB, YMHOKCHHUS BEKTOpa Ha
YHCJIO TIPU PEILICHUH 3a]a4.
HaxonuTe KoOpAnMHATHI BEKTOpa B
JTAHHOM 0a3uce U CTPOUTH BEKTOP
10 €ro KOOPANHATAM.

BcnioMHUTE onpeneneHue cKaasipHOro
YMHOEHHUS U €TO CBOKCTBA.
Bpraucasats ¢ TOMOUIBIO CKaISIPHOTO
YMHOKEHHS JUIMHBI BEKTOPOB, YTJIb
MEXAYy HUMHU, YyCTAHABINBATh
NEPIEHANKYJIIPHOCTh BEKTOPOB.
AHanu3upoBaTh U MOJIEIMPOBATh HA
A3bIKE T€OMETPUHN PEATIBHBIE
CUTYAIIMH, CBSI3aHHBIE C
(U3MYECKUMU BEKTOPHBIMU
BEJIMYMHAMM.
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Hcrnonb30Bath pH peIICHNH 3a/1ad,
CBSI3aHHBIX C BEKTOpaMHU B
IIPOCTPAHCTBE, TNIAHUMETPUUICCKUE
(baKThl ¥ METOIBI.

CB00OHO OMEPUPOBATH MOHITUSIMH:
0TOOpaKeHUEe MPOCTPAHCTBA Ha ceos,
JIBIKEHUE MTPOCTPAHCTBA;
IEHTpaJIbHAsI, OCEBas U 3epKaJIbHAS
CUMMETPHH, apAJLIEIbHBIN IEPEHOC;
PaBEHCTBO U Mo1001ue GuUryp.
Jloka3bpIBaTh YTBEPKIACHHS O TOM, UTO
IEHTpaJIbHAsI, OCEBas U 3epKaJIbHAS
CUMMETPUH, MapaJIeIbHBIN TIEPEHOC
SIBJISIFOTCSL IBUKEHUSMU. BBITIONHSTH
npeoOpa3oBaHus MOI00MS.
OnepupoBaTh TOHATHAMHU: TpsMas U
chepa Ditnepa.

Pemate reomeTpuyeckue 3agaum ¢
UCIIOJIb30BAaHUEM JBUKCHUM.
Hcnonbs30Bath npu pelieHuu

3aJ1a4 IBUYKEHUS TIPOCTPAHCTBA U
WX CBOUCTBA
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[ToBTOpEeHue, 0600IICHUE U
cucTeMaTH3alus 3HaHU!

17

O6o6mraroriee MOBTOPEHUE MTOHATHH U

METOJI0B Kypca reomerpuun 10-11
KJIACCOB, CUCTEMAaTU3ALIHS

Pemars CTCPCOMCTPHUUICCKHUC 3aJa4YU

Ha JOKa3aTCIbCTBO
MAaTCMAaTHYCCKHUX OTHOIIICHPIﬁ,
HaXO0XJICHHUC

100



3HAHUMU.

Hcropus pa3BUTHS CTEPEOMETPUM Kak
HAYKHU U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

r€OMETPUYECKUX BEJIMUUH (JJTUH,
YTJIOB, IIOIIaAcH, OOBEMOB).
Hcnonp30BaTh pU peELIEHUN
CTEPEOMETPUYECKHX 3a7a4
MJIAaHUMETPUIECKUE (PaKThl |
METO/IBI.

[IpoBoaUTH TOTHYECKH
KOPPEKTHBIE I0Ka3aTeJIbHbIE
paccyXAeHusl TP PEIICHUU
CTEPECOMETPUYECKUX U
IJIAaHUMETPUYECKUX 3a/au.
CpaBHUBATH U aHAIU3UPOBATH
peanbHbIe CUTYallUU U BBISBIISATh
BO3MOYKHOCTB €€ MOJIEIIUPOBAHUs
Ha A3bIKE T€OMETPHHU.
MopaenupoBaTb pEATbHYIO
CUTYyallMI0 Ha SI3bIKE T€OMETPUU U
UCCJIEI0BATh TOCTPOEHHBIE MOJIEIH,
B TOM YHUCJIE€ H C UCIOJIb30BaHUEM
amnmapara anreOpsl.

Hcnonb30BaTh KOMITBIOTEPHBIE
MPOrpaMMBbI IPH PEIICHUHN 3a/1a4.

[Tonyuyath npencTaBiaeHUE O TEOMETPUU

KaK O pa3BUBAIOIICIICS HAayKe,
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MCCIIEAYIOIIEH OKPYKAIOIIUN MUD,
CBSI3aHHOH C peaJIbHbIMU 00BbEKTaAMH,
ITIOMOTAIOIIEH PEIUTD PEATIbHBIE
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YKAU3HEHHBIE CUTYaIlUU O POJIH
CTEpEOMETPUU B PA3BUTUU
COBPEMEHHBIX NHXKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE  KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102
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PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTBb U
CTATUCTUKA»

MNOACHUTEJBHASA 3AIINCKA

VY4eOHblli Kypc «BeposSTHOCTh M CTAaTUCTUKa» YriayOJEHHOTO YPOBHS SIBIISETCA
MPOJOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOIO0 y4eOHOro Kypca yriiyOJI€HHOTO YpOBHS
Ha YpOBHE cpeaHero ooéimero oOpa3oBaHMs. YYeOHbIH Kypc MNpeaHa3HAueH  JUid
dbopMupoBaHus y OOY4YaIOIIMXCS CTATUCTHUECKOM KyJIbTYypbl W TIOHMMaHUS POJIU
TEOPUU BEPOATHOCTEM KAK MATEMAaTHYECKOTO MHCTPYMEHTA ISl M3YyYECHMS CIy4alHBIX
COOBITUH, BEIMYUH U mporieccoB. [Ipu n3ydeHun kypca o0oramaroTcsi npeacTaBIeHUs
oOyJaroluxcs 0 METoJax UCCIEA0BAHNS U3MEHUMBOTO MUPA, Pa3BUBAETCSI TIOHUMaHUE
3HAYMMOCTU U OOIIHOCTM MAaT€MAaTHYECKHX METOJOB MO3HAHUA KaK HEOThEMJIEMOM
4aCTU COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.

Coneprxanre yueOHOTO Kypca HalpaBJIEeHO HA 3aKPEIUICHHE 3HAHWM, MOTYyYEHHBIX
OpU W3YYEHMHM Kypca Ha ypOBHE OCHOBHOIO OOLIEro OOpa3oBaHMs, U HAa pPa3BUTHE
MPEACTABICHUN O CIy4ailHbIX BEIMYMHAX M B3aMMOCBS3SIX MEXAY HHUMHU Ha Ba)KHBIX
IIPUMEPAX, CIOKETHI KOTOPBIX MOYEPIHYTHI U3 OKpY)Karomero mupa. B pesynprare y
oOyvarolmuxcss  JIOJDKHO — C(OpMHUpPOBaTbCA  IpEAcTaBieHWE O  HauOoiiee
YHIOTPEOUTENBHBIX M OOIIUX MATEMATUYECKUX MOJIEIISX, UCIIOIb3YyEMbIX /I OTTMCAHUS
aHTPOMOMETPUUECKUX M JAeMOrpaMyecKux BEIMYMH, MOTPEIIHOCTEH B pa3UyHbIC
polla H3MEPEHMSIX, [JIUTEIbHOCTH OE€30TKa3HOM pabdoThl TEXHUYECKUX YCTPOUCTB,
XapaKTEPUCTHK MACCOBBIX SIBICHUH U MPOIIECCOB B 00IIECTBE. YUEOHBIN KypC SIBISETCS
0a3oil JUIsI OCBOGHMSI BEPOSTHOCTHO-CTATUCTHMUECKHX METOJOB, HEOOXOIMUMBIX
CIEHHUAINCTAM HE TOJBKO HWHIKEHEPHBIX CHEHUAIBHOCTEW, HO TAK)KE COLHUAIBHBIX M
MICUXOJIOTUYECKHX, MOCKOJIbKY COBPEMEHHBbIE OOLIECTBEHHBIE HAYKHW B 3HAUYUTEIBHOU
Mepe UCHOJb3YIOT almnapar aHajin3a O0JbIIKUX JaHHBIX. L{eHTpanbHy0 4acTh yueOHOro
Kypca 3aHHMaeT OOCYXXJICHHE 3aKOHa OOJBIINX 4hcell — (YHIAMEHTAJIBHOTO 3aKOHa
IPUPOBI, UMEIOIIETO MATEMAaTHUECKYI0 (hOpMaIU3aIIHIO.

B cooTBeTcTBMM ¢ YyKa3aHHBIMU IEJIAMH B CTPYKType Yy4eOHOro Kypca
«BeposiTHOCTP M CTaTHUCTHKa» Ha YriayOJIEHHOM YpOBHE BbIIEIEHBl OCHOBHBIC
conepkarenbapie TUHUU: «CiydaifHple COOBITUS W BeposiTHOCTH» U «CiydaifHbie
BEJTUYMHBI U 3aKOH OOJIBIIIUX YHCEID).

[ToMUMO OCHOBHBIX JTUHUN B YU4E€OHBIN KypC BKJIIOYEHBI JIEMEHTHI TeOpHuH Tpados
U TEOpUU MHOXECTB, HEOOXOUMBIE /JIsl TIOJHOLIEHHOTO OCBOCHHUS MaTepuaja JaHHOTO
y4e0OHOTr0 Kypca U CMEXHBIX MATEMaTHYECKUX yUE€OHBIX KYypPCOB.

Copepxanne nuHuM «CiayyaiiHble COOBITUS U BEPOSITHOCTH CIIY>KUT OCHOBOM JIJIst
dbopMHpOBaHUS MPEACTABICHUI O PaCHpeleNIeHUH BEPOSITHOCTEH MEXAy 3HAYEHUSIMU
CIIy4yalHbIX BEJIMYMH. BaxkHyr0 4acTb B 3TOM CONEPKATEIbHOM JIMHUU 3aHUMAET
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U3YYCHUE TEOMETPHUECKOTO U OMHOMHAIBHOTO PACTIpPENeTICHU U 3HAKOMCTBO C WX
HEIPEPHIBHBIMU aHAJIOTaMH — IMOKa3aTeIbHBIM U HOPMAIBHBIM PacTIpeICTICHUSIMU.

Tembl, CBSI3aHHBIE C  HEMPEPHIBHBIMHA  CIyYaHBIMH  BEIWYMHAMH U
pacnpeneneHUusIMA, aKIICHTUPYIOT BHUMaHHE OOYYaIOIUXCsl Ha ONMUCAaHUU U W3YYCHUU
CIIy4alHBIX SIBJICHUM C MOMOINIbIO HENpepbhIBHBIX (GYHKIUNA. OCHOBHOE BHUMaHHE
yIemsieTcs MOKa3aTeIbHOMY U HOPMAJIbHOMY PaclpeieiCHUsIM.

B ydueOHOM Kypce mpeaycMaTpruBaeTCsl 03HAKOMHUTEIIBHOE U3YYCHHUE CBSI3U MEXKIY
CIIydallHBIMM BEIMYMHAMH W OIMCAaHUE OSTOW CBA3M C TOMOIIbIO Ko3(ddummenrta
KOPpEJSILIUA U €ro BBIOOPOYHOTO aHAora. DTH 3JIEMEHTHI COJEp)KAHHS Pa3BUBAIOT
TeMy «JlmarpaMMbl paccemBaHUS», H3YYEHHYIO HAa YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs, ¥ BO MHOTOM OIUPAIOTCS HA CBEICHUSI U3 KYPCOB aareOphl U TEOMETPHH.

Emé omuH sneMeHT comepikaHus, KOTOPBIM MpejiaraeTcs Ha O3HAKOMHUTEIBHOM
YPOBHE — IMOCJIEA0BATEILHOCTh CIyYalHBIX HE3aBHCHMBIX COOBITHH, HACTYMAIONINX B
enuHuIly BpeMeHu. O3HaKOMJIEHHE C paclpelesieHHeM BEpOSITHOCTEH KOJIMYecTBa
TaKUX COOBITHI HOCUT Pa3BUBAIOIINN XapaKTep U SBIACTCS aKTyaIbHBIM JJI1 OYyIIUX
aOWTYpUEHTOB, TMIOCTYMAIONIMX Ha YyYeOHbIE CHEIUATBHOCTH, CBS3aHHBIC C
OOIIIECTBEHHBIMU HAayKaMU, TICUXOJIOTUEH U YIIPABICHUEM.

Ha usyuenue ydyeOHOro kKypca «BeposSTHOCTh M CTAaTUCTHMKa» Ha YIIIyOJIEHHOM
ypoBHe oTBoAnTCS 68 yacoB: B 10 kiacce — 34 gaca (1 gac B Hegemo), B 11 kmacce — 34
yaca (1 gac B Hezento).

COAEPXAHHUE OBYUYEHUA 10 KJTIACC

I'pad, cBa3ubiii rpad, mytu B rpade: 1mukibl u 1end. CteneHb (BaJIGHTHOCTD)
BepinHbL. ['padsl Ha iockocTu. JlepeBbsi.

CrnydaliHple SKCHEPUMEHTHl (OMBITHI) W CIydalHbIE COOBITHA. DJIeMEHTapHbIE
coObITUsT (McXO0Abl). BeposTHOCTH ciaydallHOrO coObITHA. bBIM30CTH 4YaCTOTHI U
BeposITHOCTU CcOObITHI. Cily4ailHble OMBITHI C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMHU
COOBITHSIMHU.

Onepauun HajJ COOBITUSIMU: TepeceueHue, OObeAUHEHHE, MPOTHUBOIOJIOXKHbBIC
coObITHs. Jlnarpammer Ditepa. Dopmyia CI0KEHUS BEPOSTHOCTEH.

VYcioBHasg BEPOSITHOCTb. YMHOXEHHE BEpPOATHOCTEH. JlepeBO ciy4allHOro
skcriepuMenTa. Popmyrna nonHoM BepoATHOcTH. Dopmyisa baieca. HeszaBucumbie
COOBITHS.

bunapHbIil ciayyaliHbIl ONBIT (MCHBITAaHUE), YCleX W Heyaada. HezaBucumbie
ucnbiTanuss. Cepusi HE3aBUCUMBIX HCIIBITAHUW 10 MepBoro ycrexa. IlepectaHoBku u
daxropuai. Yucno coueranuid. Tpeyronsuuk Ilackans. ®opmyna 6uHoma HeroToHa.

Cepusi He3aBuCHMMBIX ucnibiTaHuW bephymnu. CnydaliHbI BBIOOpP M3 KOHEUYHOM
COBOKYITHOCTH.
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CnydaiiHas BEJINYMHA. Pacnpenenenue BEPOSATHOCTEM. Juarpamma
pacupeneneHusa. Onepanuu HaJx Cily4allHbIMM BeJIMYMHAMU. buHapHas ciydaiiHas
BenuuuHa. [IpumMepsl pactpeesieHuid, B TOM YHCII€ TEOMETPUUECKOE 1 ONHOMUAJIBHOE.

11 KIIACC

CoBMecTHOE pacmpeelieHue JIByX CiIy4daHbIX BeauuuH. HesaBucumbie
CIIy4allHbIEC BEJIUYUHBI.

MareMaTtnyeckoe 0XHIAHHE CIIy4ailHOW BeJlW4YuHbI (pactpeaenenus). [Ipumepsl
NPUMEHEHUSI MAaTEMaTUYECKOTO OXHUAAHUs (CTpaxoBaHHUE, JIoTepes). MaTemaTuueckoe
OXKUJlaHue OWHApHON ClydailHOW BeIWYHMHBL. MaTeMaTH4ecKoe OXHIAHUE CYMMBI
CIIy4YallHbIX  BEIMYMH.  MareMatuyeckoe  OXHUJAHUE  TI'E€OMETPUYECKOrO U
OMHOMMAJIBHOTO pacipeIeICHU.

Jlucriepcusi ¥ CTaHAAPTHOE OTKJIOHEHUE CIy4ailHON BEJMUYUHBI (pacrpeeseHus).
Hucnepcusi  OMHApHOM  ciydailHOW  BeNUWYMHBL. ~ MaTeMaTHdeckoe  OXKHJIaHUE
IPOM3BEICHUS U JUCIIEPCUS CYMMBbI HE3aBUCUMBIX CIIYyYalHbIX BEJIWYUH. /lucniepcus u
CTaHJApTHOE OTKJIOHEHHE OMHOMMAIIBHOTO pacrpezeneHus. Jlucnepcus U cTaHJapTHOE
OTKJIOHEHUE T€OMETPUYECKOTO PACTIPEICIICHHUS.

HepaBenctBo YeOniméBa. Teopema UYeOwimeéBa. Teopema bepHymau. 3akoH
OonpIMX yrcen. BeiOOpoUHbI MeTO uccienoBanuii. BeIOOpoUuHbIe XapaKTepUCTUKH.
O1neHMBaHUE BEPOSITHOCTH COOBITHS MO BEIOOPOYHBIM JaHHBIM. [IpoBepka nmpocTenmx
TUIIOTE3 C MOMOUIBIO N3YYEHHBIX PACIIPEACICHUN.

HenpepeiBHble  citywaiiHble  BenuuuHbl. [Ipumeppl. @yHKIMA  I[UIOTHOCTHU
BEPOSATHOCTU pacmpenesicHusi. PaBHOMepHOE pacnpesiesieHHe U €ro CBOMCTBA. 3a/lauu,
NPUBOJAIIME K IIOKA3aTEIbHOMY pACHPENEIICHHUIO. 3axadd, NPUBOASIIME K
HOpMaJIbHOMY pacnpeaeneHuio. DyHKIMUSA IUIOTHOCTU BEPOSATHOCTH IOKA3aTEIbHOTO
pacnpeneneHusi, (GyHKIUS TJIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO paclpeieseHusl.
@yHKIMA IUIOTHOCTH U CBOMCTBA HOPMAJIBHOT'O PACIIPEICIICHUS.

[TocnenoBaTenbHOCTh OAMHOYHBIX HE3aBUCHUMBIX COOBITHA. 3amayu, MIPUBOJISIINE
K pacnpenenenuto [lyaccona.

KoBapuanus nByx ciy4yailHeiX BequyuH. KoadduLMEeHT JMHEWHON KOppEesLuu.
CoBMecTHBIE HAOJIONCHHS JBYX BETUYHH. BBIOOPOUYHBIN KOIPOUIIMEHT KOPPEIISIIHH.
Paznuune Mexny JMHEMHOW CBSI3bIO M NPUYMHHO-CIICICTBEHHOU CBA3bIO. JIMHENHAas
perpeccusi, METOJl HAMMEHbIIUX KBaJIpPaTOB.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kigacca oOydJarOmuiicss HAyduTCA: CBOOOJHO OTEPHPOBATH
HNOHATUSAMU: Tpad, MmIockui rpad, cBsI3HbIN rpad, MyTh

B rpade, 1enb, UKI, JEpPEeBO, CTENEHb BEPILIUHBI, IEPEBO CIy4aHOIrO SKCIEPUMEHTA;
CBOOOJTHO OIEPUPOBATHh TMOHATUSIMH: CIYYaWHBIA SKCIEPUMEHT (OTBIT), CIIy9aifHOE
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COOBITHE, 3JIEMEHTAPHOE CIydailHOe COOBITHE (JIIEMEHTAPHBIN HMCXOJ) CIy4ailHOTO
OMbITA, HAXOJUTh BEPOSITHOCTU COOBITUM B ONBITAX C PABHOBO3MOXKHBIMU
AJIIEMEHTAPHBIMU COOBITUSMM;, HAXOIUTh U (HOPMYyIUpOBaATh COOBITHS: IEepeceyeHUe,
oOBeMHEHUE TAaHHBIX

COOBITHH, COOBITHE, MPOTHUBOIMOJIOKHOE JAHHOMY, MCIIOIh30BaTh AMArpaMMBbl Diiepa,
KOOPJIMHATHYIO TPSIMYIO ISl pEIIEeHUs 3a]ad, MOJIb30BaThCA (HOPMYJION CIOKEHUS
BEPOSITHOCTEH Il BEPOSITHOCTEM JIBYX M TpeX CIy4alWHBIX COOBITUI; ONEpPUPOBATH
MOHATUSMU: YCIIOBHAs BEPOSTHOCTb, YMHOXCHHE BEPOSITHOCTEH, HE3aBUCHUMBIE
COOBITHSI, ACPEBO CIYyYaHOTO SKCIEPUMEHTA, HAXOJUTh BEPOSTHOCTU COOBITUH C
MOMOIIBIO MTPaBUJia YMHOXKEHHS, JIEpeBa CIy4ailHOrO OMbITa, UCIOIb30BaATh (HOPMYITY
NMOJIHOM  BeposiTHocTH, (opmyny baiteca mnpu pemieHuM 3anad, ONPEACHAThH
HE3aBUCUMOCThH COOBITUM MO (hopMyJie U MO OpraHU3aluU CIYYallHOTO AKCIEPUMEHTA;
MPUMEHSTh HM3Y4YCHHbIE KOMOMHATOpPHBIC (OPMYJIBI JIS TEPEUUCICHUS 3JIEMEHTOB
MHOKECTB, JJIEMEHTAPHBIX COOBITHI CIIy4allHOTO OIbITa, PEIICHUs 3a7a4 MO0 TEOPHUH
BEPOSITHOCTEH; CBOOOJHO OIEPUPOBATH MOHATUSAMH: OWHAPHBIA CIy4aWHBINA OIBIT
(ucnipITaHue), ycmex W HeyJaya, HE3aBUCUMBIE WCIBITAHUS, CEpUs WCIBITAaHUH,
HAXOJIUTh BEPOSITHOCTU COOBITUN: B CEPUU UCHBITAHHWI JI0 MEPBOrO ycIiexa, B CepuUu
ucrneITanuii bepHysui, B ombiTe, CBA3aHHOM CO CIIy4YailHIM BBIOOPOM M3 KOHEYHOM
COBOKYIIHOCTH; CBOOO/JIHO OMEPHUPOBATH TMOHATUSAMHU: Ciy4dailHass BEJIMYMHA,
pacripe/ieJieHue BEpOSITHOCTEN, auarpaMma pachpeefieHusl, OuHapHas clydaiiHas
BEJIMUMHA, TEOMETPUIECKOE, ONHOMHUAIIBHOE pacIipeieicHue.

K xonmy 11 kaacca oOyyaromuiicss Hay4uTCS:

OIIEPUPOBATH NOHATUAMU: COBMECTHOE PACIIPEIEIICHUE IBYX CIIyYalHbIX BEJINYMH,
UCIOJIb30BaTh TA0JIMIy COBMECTHOTO PACHpEeNICHUsl IBYX CIydYalHBbIX BEJIMYUH IS
BBIJICJICHUS PACIPEIEIICHNs KaXIOM BEIWYUHBI, OIPEIEICHUs HE3aBUCUMOCTHU
CIIy4ailHbIX BEJTMYMH; CBOOOJHO ONEPUPOBATH MOHATHEM MATEMAaTHYECKOTO OKHUJAHUS
CIIy4alHOU
BEJIMYMHBI (pacrpeiesieHns), MPUMEHATh CBOMCTBA MaTEMaTUUYECKOr0 OXXHUIAHUS TPU
peleHur 3a/iay, BBIYKMCIATH MaTEMaTHYECKOE OXXKHJIaHhe OWHOMHUAIBHOTO U
re€OMETPUYECKOTO pacIpeesieHH; CBOOOJHO ONEPUPOBATH MOHSTUAMU: TUCIEPCHUS,
CTaHIAPTHOE OTKIIOHEHUE
CIIy4allHOM BEJIMYUHBI, MPUMEHATH CBOMCTBA JUCIIEPCUM CIYYaWHOU BEIUYUHBI
(pactipeniesieHds) MpU  PEHICHUM 3a7ad, BBIUMCIATH JUCHEPCUI0 U CTaHJIAPTHOE
OTKJIOHEHHE TE€OMETPUYECKOr0 ¥ OMHOMHAIBHOIO paclpeiesieHui; BBIYUCIATH
BbIOOPOYHBIE XapAaKTEPUCTUKU MO JaHHOW BHIOOPKE M OLIEHHWBATh XapaKTEPUCTUKU
reHepaibHOM COBOKYITHOCTH JIaHHBIX MO BBIOOPOYHBIM XapakTepucTtukam. OLieHUBaTh
BEPOATHOCTH COOBITMM W TPOBEPSATh MPOCTEHIINE CTATUCTUYECKUE TMIIOTE3BI,
[I0JIb3YSICh U3YYCHHBIMU PACIpPEIEIICHUAMU.
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®enepanpHas pabouas mporpamma | Maremaruka. 10—11 knaccest (yriyOnéHHBIN ypOBEHb)

TEMATHYECKOE
INJIAHUPOBAHUE
10 kaace
Ha3Banue KonnuectBo OcHOBHBIE BUBI IEATEIIBHOCTH
OCHOBHOE COJIEpKAHUE
pazjena (TeMbl) 4acoB 00yUaronmMXxcs
DJieMEeHThI Teopuu rpadoB 3 I'pad, cBsasubii Tpad, npencrasieHue IIpeacTaBisiTb 0OBEKTHI U CBI3U

3a/1ayu ¢ TOMOIIBIO rpada.

Crenenb (BaJIGHTHOCTh) BEPILINHBI.
[TyTs B rpade. Llenu u nuKIIbL.
I'padsl Ha miockocTu. JlepeBo
CJIIy4alHOI0 3KCIIEPUMEHTA

MEXK]Ty HUMH € TTOMOIIbI0 rpada,
HaXOJUTh IyTH MEXIY BEPIIMHAMU
rpada.

Beimenare B rpade uenm U
nUKIbl.  CTpouTh JAEpPEBO 1O
ONMCAHUIO CIIyYalHOI'O OIIbITA,
OTIMCBHIBAThH CIyYaiiHbIC COOBITHS B
TEPMHUHAX JCpPEBa.

Pemats 3agaun ¢ TOMOIILIO
rpados
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CnyyaliHblE  ONBITHI,
Cly4yailHble COOBITHS
u BEPOSITHOCTH
COOBITHI

CrnydaliHble HKCIIEPUMEHTHI (OIBITHI)
u Cily4aliHbIe COOBITHSI.
DneMeHTapHbIe COOBITHSA (MCXOIBI).
BeposiTHOCTE  CitydyaliHOTO  COOBITHSI.
BepositHOCTH COOBITHI B OIBITAX

C PAaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU

BI)II[GJI?ITB )51 OIINChIBATh

CIIy4ailHbIC COOBITHSA B

CﬂyqaﬁHOM OIIBITC.

dopMyIUpOBaTh YCIOBUSA MPOBEACHUS

CHY‘I&ﬁHOI‘O OIIbITA.

Haxonnts BEPOSITHOCTHU
coObITHI B  OIBITaX C
PaBHOBO3MOHBIMU

QJICMCHTAaPHBIMH NCXOJaMU

Oneparnuu Haj
MHOXECTBaMU U
COOBITHUSAMU.

CroXeHue 1 yMHOXKEHNE
BEPOSITHOCTEN.
VYcmoBHAs BEpOSTHOCTD.

HesaBucumbie cOOBITUS

[lepeceuenue, 00beJMHEHNE MHOYKECTB
U COOBITH, MPOTUBOMOJIOKHbIE
coObITHsi. @OpMyIia CIOKEHUS
BEPOSITHOCTEN Y CIIOBHAsI BEPOATHOCTD.

YMHOKEHHE BEPOSITHOCTEMN.
dopmyia YCIIOBHOM
BeposATHOCTH. PopMysia TOIHOU
BeposTHocTH. Dopmyna baiieca.
HezaBucumebie coObITHS

Hcnonb30BaTh 1uarpamMMmabl
Diiniepa u BepOaIbHOE OMUCAHUE
COOBITUM TIPH BBITTOJTHEHUU
oreparuii HaJ COOBITHUSMHU.

OueHnBaTh H3MEHEHUE BEPOSITHOCTEN
COOBITHI MO Mepe HACTYIJICHUS

JIPYTUX COOBITUI B CITy4ailHOM OTIBITE.

Pemiate 3agaun, B TOM 4MCIIE C
WCIOJIb30BaHUEM JEPEBA CIIyYaUHOTO
ombITa, GOPMYIT CIIOKECHUS U
YMHOKEHUSI BEPOATHOCTEN
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DJIeMEeHTHI KOM6I/IH8.TOpI/IKI/I

KomOunHaTtopHoe mpaBuio yMHOKEHHUS.
[lepecranoBku u dakropuain. Yucno
coueranul. TpeyronpHuk Ilackans.
®dopmyna 6uHoMa HeroToHa

DopMynupoBaTh u
KOMOHWHATOpPHBIC (DAKTHI.
Hcnonb30BaTh MPaBUIO YMHOXKEHUS,
U3y4eHHbIE KOMOMHATOPHBIE (HOPMYJIBI
JUISL IEPEYUCIIEHUS SJIEMEHTOB
Pa3IMYHBIX MHOKECTB, B TOM YHUCJIE
AJIIEMEHTAPHBIX COOBITUI B CITy4YaliHOM
OIIBITE.

[Tonb3oBaThcs hopmyioil u
TpeyroibHuKoM llackans as
ONPEAECIICHUS YUCIIa COUYECTAHUM.
[IpumeHATH bopmymy
HrroToHa 151 mpeobpazoBaHus

BBIPAKEHUN

JOKa3bIBaTh

OuHOMA
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Cepun nocneaoBaTelIbHbIX
vcbITaHuU. McnbiTanus
bepnynnu. Cny4daitHbiit
BBIOOp M3 KOHEYHOU
COBOKYITHOCTH

bunapHbIi City4allHbINA ONIBIT
(ucnpITaHue), yCrexX U Hey/iava.

HezaBucumeble ucnbitanus. Cepust
HE3aBHCHUMBIX UCIBITAHUN 10
nepBoro ycrnexa. Cepust
HE3aBUCHUMBIX UCIIBITAHUN
bepuymnu. CinydaliHbiii BEIOOD U3
KOHEYHOIN COBOKYITHOCTH.
[IpakTruueckas pabora ¢
MCIIOJIb30BaHUEM JIEKTPOHHBIX
Ta0JIHII

Pa30uBaTh CIOXKHBIE SKCIIEPUMEHTHI
Ha OTAEJbHBIE UCTIbITaHuA. PemaTh
3a/1a4M Ha MIOUCK BEPOATHOCTEN
COOBITUM B CEPUM UCIBITAHUH 710
MIEPBOIO YCIIEXAa U B CEPHUSIX
WCIIBITAaHUN bepHyiutn, a Takxke B
OTIBITax CO CIy4YailHbIM BEIOOPOM U3
KOHEYHON COBOKYITHOCTH C
HCITI0JIb30BAaHUEM KOMOMHATOPHBIX
dakToB 1 Popmys1, B TOM YUCIIE B XOJI€
MPaKTUYECKON pabOThI €
MPUMEHEHUEM CTaHAAPTHBIX (PYHKITUI
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Cny4aiiHble BETMYUHBI U
pacnpeaeneHus

14

CrnyuaiiHas BenuuuHa. Pacnipenenenue
BeposiTHOCTEU. [{narpamma
pacnpenenenusd. Onepanuu Haj
CIIy4alHbIMM BeauuuHaMu. [Ipumepsl
pacnpeneneHuil. buHapHas ciydanHas
BemunHa. ['eomerpruueckoe
pacn-penenenue. bunomuanbHOE
pacrpenenenue. Marematudyeckoe
0XKUJJAHUE CITyYaHON BEJTUYUHBL.
CoBMeCTHOE pacpeleleHUE IBYX
ClIy4yalHbIX Beln4unH. HezaBrucumeble
Cly4daiiHble BeuuuHbl. CBOKCTBA
MaTeMaTU4YECKOr0 OXKUAHHUS.

OcBauBaTh NOHATHS: CIIydailHast
BEJIMYMHA, pacipeieneHue, Tadbauma
pacnpeneneHus, AuarpaMmma
pacupeneseHusl.

HaxonuTte 3Ha4€HUS CyMMBI U
MPOU3BEJCHUS CITyYalHbIX BEJIMYUH.
CrtpouTth OMHApHBIE paclpeesieHus 10
OMMCAHUIO COOBITHI B CIIy4ailHbIX
onbITax. CTPOUTH U paclo3HaBaTh
reOMeTpUYECKOe 1 OUHOMUATIBHOE
pacupeeseHusl.
Pemare  3amaum  Ha
MaTE€MaTUYECKOIO 0KHUJIaHHUS.

BBIYHCJICHUC
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MareMatrnyeckoe okujlanie OMHapHOU
CIIyYalHOM BEJIMYUHBI.
MareMaTuyeckoe 0XKUJaHNE
T€OMETPUUYECKOTO U OMHOMHAIBHOTO
pacnpenenenuit. Jlucnepcus u
CTaHIApPTHOE OTKIIOHEeHUE. Jlucniepcus
OMHApHOU CTyyallHON BEJIMYMHBI.
CBoiicTBa TUCTIEPCHH.
MareMaTu4eckoe 0XKUJaHNuE
IIPOU3BEICHUS U TUCIIEPCUSI CYMMBI
HE3aBUCHUMBIX CIIyYalHbIX

BenmuuH. Jlucniepens
OMHOMMAJIBHOTO pacipeieNICHusI.
[IpakTuueckas pabora ¢
VCTIOJIb30BAHUEM JJIEKTPOHHBIX
Ta0JIUIL

CTpouTh COBMECTHBIE PaCIIpEIECICHUS.
N3ydats CBOMCTBA MATEMATHYECKOTO
O’KMIaHUSL.

Penrate 3aJauu C OMOIIBIO

W3YUYCHHBIX CBOUCTB.

[To uzyueHHbIM popMysiaM HaXOAUTh
MaTEMaTHYECKUE OKUIAHUS
CIIyYallHBIX BEJIMUYMH, UMEIOLINUX
reoOMeTpUIeCKoe 1 ONHOMHUAIIBHOE
pacnpeaciaeHus

OcBauBath

IIOHATHA: AUCIICpCHd,

CTaHAapTHOC OTKJIOHCHUC

CIIy4ailHOW BEJIMYUHBI.

Haxonuts aucnepcuto mo
pacrpeaeeHuIo.

N3yuate cBoiicTBa qucnepcuu. [1o
W3YYCHHBIM (OPMYIIaM HaXOJHTh
JIACTIEPCUI0 OMHOMHUATIBLHOTO
pacripe/iesieHus, B TOM YUCJIe B XOJI€
MPaKTUYECKON pabOThI

OBILEE KOJIMYECTBO
YACOB 11O I[TPOI'PAMME

34
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11 KJIACC
HazBanue KonnuectBo OCHOBHBIE BU/IBI I€ATEIBHOCTU
OcHOBHOE coJiepKaHue
paznena (TeMbl) 4acoB 00yyaroImmuxcs
3aKoH OOJIBIIMX YUCEI 3) Pa3bupatp JI0Ka3aTeIbCTBA

HepagenctBo YeObimuéBa. Teopema
Yeonmmépa. Teopema bepryiu.
3aKoH OOJBIINUX YHUCET.

BriOopouHblii METOT UCCTIEIOBAHUM.

[IpakTuyeckas pabora ¢
HCITOJTh30BAaHUEM DJICKTPOHHBIX
TadIuIL

teopeM. OcBamBaTh BBIOOPOYHBII
METOJ] MCCJICJOBAHUM, B TOM UHCIIC
B X0JI¢

MPaKTUYECKON pabOThI
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DJeMEeHThl MATEMATHUYECKONU
CTAaTUCTUKH

I'enepanbHas COBOKYIHOCTh U
cilyyaiiHasi BBIOOpKa. 3HAKOMCTBO C
BbIOOPOYHBIMU XapPaKTEPUCTUKAMHU.
OueHka cpefHero u AMCIepCcrun
TE€HEPaIbHON COBOKYITHOCTU C
HOMOIIIbIO BEIOOPOYHBIX
xapaktepucTuk. OlieHnBaHNe

BEPOSITHOCTEN COOBITUH IO BHIOOPKE.

Cratuctuueckast THIIOTE3A.
[IpoBepka IpOCTEUIINX THUIIOTES C
MIOMOIIBIO CBOMCTB M3yYEHHBIX
pacnpeaenenuid. [Ipaktuueckas
paboTa ¢ MCIOJIb30BaHHEM
9JICKTPOHHBIX TaOJIHII

OcBauBaTh NOHATHS: T€HEpATbHAS
COBOKYITHOCTb, BHIOOPKA, BHIOOPOYHOE
CpelHee U BHIOOPOYHAs! TUCIIEPCHUSL.
Bbruncnsate BEIOOpOUHBIE
XapaKTEPUCTUKHU U HA UX OCHOBE
OLICHUBATh XapaKTEPUCTUKHU
Te€HEPAIIbHON COBOKYITHOCTH.
OcBauBaTh NOHATHS: CTATHCTHYECKAS
TUI0TE3a.

O1eHUBaTh BEPOSITHOCTh COOBITUIM

Y IIPOBEPATH MPOCTEUIINE TUIIOTE3BI
Ha OCHOBE BHIOOPOYHBIX JTAHHBIX, B
TOM YHCJIE B XOJ€ NPAKTUYECKON

paboThI
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HenpepriBHbIE CciyyaliHbie
BEJIMYMHBI (pacpeiesieH s ),
MOoKa3aTelIbHOE U
HOpMAaJIbHOE pacIpe/ieIeHHs

[TIpumepsl HENMPEPBIBHBIX
Ciy4auHbIX BeIMUnH. OyHK1Hs
IJIOTHOCTH BEPOSITHOCTH.
PaBHOMEpHOE pactipeiesieHue.
[Ipumeps! 3a1a4, TPUBOIALINX K
MOKAa3aTEIbHOMY W K HOPMAJIBHOMY
pacnpeneneHusam. OyHKIUA
IIOTHOCTU BEPOSTHOCTU
ITOKA3aTEJILHOTO PaCIpPEICICHNUS.
@yHKIYS IVIOTHOCTH BEPOSITHOCTH
HOPMAaJIbHOTO PacIpeacIeHus

3HAKOMUTHCS TOHATUSIMU:
HeTpepbIBHAA ClTy4YaiiHas
BEJIMYMHA, HEIPEPHIBHOE
pacripenenenue, QyHKIUS
IJIOTHOCTH BEPOSATHOCTU. HaxoauTh
BEPOSTHOCTU COOBITUI TI0 TAaHHOM
(GYHKUMUA TIIIOTHOCTH.

3HAKOMUTHCS C OHATUSAMMU:
MOKAa3aTeJIbHOE pACTIPEIEIICHHE,
HOPMAJIbHOE PACTIPE/IEIICHHE.
Boiaensate 1o onMcanuio
CJIy4ailHbIC BEJTUYUHBI,
pacnpeziesieHHbIe 110
MOKa3aTeIbHOMY 3aKOHY, II0
HOpMaJIbHOMY 3aKoHy. Pa3z0upath
IpUMEPHI 3a]1a4, MPUBOIALINX K
MOKAa3aTeJIbHOMY paclpeAesIeHUuIO U
K HOpMaJIbHOMY paclpeeIeHUIO
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Pacnpenenenue Ilyaccona

[TocnenoBaTenbHOCTD
OJIMHOYHBIX HE3aBUCUMBIX
cobpiTuit. [Ipumep 3agaum,
MPUBOASAIIEH K PaCIpPEACICHUIO
[Tyaccona. IIpaktudeckas pabota
C MCIIOJIb30BAaHUEM BJICKTPOHHBIX
Ta0JIuIL

Brigenars o OMNHCAHUIO
CIIy4allHOro  OIbITa  BEJIWYMHBI,
pacnpeaeeHHbIe 0  3aKOHY
Ilyaccona.

Periars 3a1a41, B TOM YHUCIIE B XO/€
IPAKTUIECKON PabOTHI ¢ TPUMEHEHUEM
CTaHJAPTHBIX (PYHKIIMH 3JIEKTPOHHBIX
Ta0JINII

CBsi3b MKy CITy4aillHBIMU
BEJIMYMHAMU

KoBapuanus IByx ciaydailHbIX
BenuuuH. Koagpuuuent koppensuuu.
CoBMmecTHBIE HAOIIOICHHS ABYX
BeNUYNH. BoIOOpOUHBIit

ko3 pureHT koppensiun. Paznuune
MEXy TUHEHHOU CBS3BIO U
MIPUYNHHOCIEACTBEHHON CBS3BIO.
Jluneiinas perpeccust. [Ipaktnueckas
paboTa C MCIOJIb30BaHHEM
AIIEKTPOHHBIX TaOJIUII

OcBauBaTh NOHSTHS: KOBapHaIus,

KO3 PUIIMEHT KOpPEISIIUY, IMHEeHHAS
3aBHUCHMOCTb.

OreHrBaTh XapakTep CBSI3H MEXKITY
CITyJailHBIMH BETMYUHAMHM, UCXOMIS U3

IMpUpPOAbl JaHHBIX M1 BBIYMCJICHHBIX

XapaKTEPUCTHK.
Hcnons3oBath JarpaMMbl
pacceuBaHUS TUTST
N300paKeHUs COBMECTHOTI'O
paccenuBaHMs JTaHHBIX.

Haxoauts KO2( PUIEHTHI ocH
qUarpaMMbl, B TOM 4YHCJIE B XOJC
MPaKTHYECKON paboThI c

IPUMEHEHUEM CTAaHAAPTHBIX PYHKIUN
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O0o0011eHME U
cucTeMaTu3anus 3HaHuil

11

IIpencrasienne JaHHBIX C
MOMOIIIBIO TAOJUIL U IUArpamM,
OmnMCcaTeIbHas CTATUCTUKA, OTBITHI C
PaBHOBO3MOXHBIMH
AJIEeMEHTapHBIMU COOBITUSIMU,
BBIYHCIICHUE BEPOSITHOCTEN
COOBITHI C MPUMEHEHUEM (POpPMYII U
rpauyecKux METO/I0B
(koopauHaTHas npsimMasi, 1€peBoO,
quarpaMma Jiiepa), ciiydaiHbie

[ToBTOPSATH M3Yy4YEHHOE W BBICTPANBATH
CHUCTEMY 3HAHUMN

BEJINYMHBI U PACIIPEACIICHUS,
MaTeMaTUYECKOE 0OKUIAHNE CITyIAHON
BEJINYHHBI

OBUIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34
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