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OdenepanbHas pabouas mporpamMma Mo YydeOHOMY mpeameTry «MartemaTukay
(yrnyOnénHeii ypoBeHb) (mpeamerHas obOnactb «MatemaTuka U uH(OpMaTHKAY)
(masee COOTBETCTBEHHO — IMporpaMma II0 MaTeMaTHKe, MaTeMaTHhKa) BKJIIOYaeT
MOSICHUTENIBHYIO ~ 3aIlMCKy, COJIep’)KaHhe OOy4YeHHUs, IUIaHUPYEeMble PE3yJIbTaThl
OCBOCHUSI MPOTPaMMBbI [0 MaTeMaTUKE, TEMAaTUUECKOE TUIAHUPOBAaHUE.

[TosicHuTenbpHAs 3amucKa OTpa)kaeT OOIIUEe IEU U 3aJa4K U3yYeHUs] MaTeMaTUKH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX TMPEANOCHUIOK K €€ M3YYEHHUIO 00ydYarolIuMucs,
MECTO B CTPYKTyp€ Yy4eOHOro IUIaHa, a TakXe MOAXO0Jbl K OTOOpYy colep:KaHusl,
K OMNpEIENCHUI0 IUIAHUPYEMBIX pPE3YyJIbTaTOB M K CTPYKType TEMaTHYECKOTO
TUTAaHUPOBAHUSL.

Conepxanue OOy4YEeHHUSI PACKpPBIBAE€T COJIEp)KaTeNbHbIE JIMHUH, KOTOPBIC
npeajaratoTcsl g 0053aTeIbHOr0 M3YyYEeHHsS] B KaXKJIOM KJlacce Ha YPOBHE CpPEIHEro
o01ero oOpazoBaHusI.

[Inanupyemble pe3ysbTaThl OCBOCHUS MNPOTPAMMBI MO MaTeMaTHKE BKIIOYAIOT
JUYHOCTHBIE, METallpeAMETHBIC pPe3yJbTaThl 3a BeCh IMepuoja OOy4YeHHs Ha YpOBHE
cpelnHero oOmiero oopa3oBaHus, a TakKe MPEIMETHbIE JOCTHXKEHHUS OOydYarolerocs
3a KaXJIbIi TOJ] 00yUeHHS.

IHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no mMaTeMaTuke yriayOaE€HHOTO YPOBHS JJIsi OOY4YaIOIIUXCSl HA YPOBHE
cpennero ooOmero oOpa3zoBanus pazpaborana Ha ocHoBe PI'OC COO c yuérom
COBPEMEHHBIX MHUPOBBIX TpeOOBaHUW, TMPEABIABISIEMBIX K MaTeMaTHYECKOMY
o0pa30BaHWI0, W TPATUIUN pOCCUUCKOro oOpa3oBaHus. Peamusamus mporpamMmbl
Mo  MareMmaThke  oOecrneuyuBaeT  OBJAJACHHE  KIIOYEBBIMH  KOMIICTCHIUSMH,
COCTAaBJISIIOIIMMU OCHOBY I CAMOpPA3BUTHUS W HENPEPBIBHOTO 00pa3oBaHUs,
LETTOCTHOCTh OOILIEKYJIBTYPHOTO, IMYHOCTHOT'O M TIO3HABATEIBHOTO Pa3BUTHS TUYHOCTH
00yJaromuXxcs.

B nmporpamme 1o mateMaTuke YYTEHbI UJIeU U TooxeHus «KoHlenuu pa3Butus
MareMaTudeckoro obpaszoBanmsi B Poccuiickoit ®enepamun». B cooTrBeTcTBUU
C Ha3BaHHEM KOHIIEMIMU MAaTEMAaTHUYECKOEe 00pa30BaHME JOJIKHO, B YACTHOCTH, pEIaTh
3amauy 0oOecredeHnss HEOOXOJUMOTO CTPaHE YHUCiIa O0y4aromIuxcs, MaTeMaTH4ecKas
MOATOTOBKA KOTOPBIX JIOCTATOYHA MJIA MPOAOJKEHUS O0pa3oBaHUSl MO Pa3IMYHBIM
HaIpaBJICHUSIM, BKJIIOUYas MPEenojaBaHue MaTeMAaTUKW, MAaTEMAaTUUECKUE UCCIIEIOBAHMS,
paboty B chepe MHPOPMALIMOHHBIX TEXHOJOTHM W APYrMX, a TakkKe OOecledyeHus
JUTSL KaXK0T0 00yYaromerocs BO3MOKHOCTHU JIOCTUKEHUS MAaTEMAaTHUYE€CKOM MOArOTOBKU
B COOTBETCTBUU C HEOOXOAUMBIM €My ypoBHEM. MIMeHHO Ha pelieHue 3TUx 3aaa4



HalleJIeHa mporpaMMa Mo MaTeMaTuke yriyOJa&éHHOro ypoBHS.

B snoxy mudpoBoii Tpanchopmanuu Bcex cdep denoBedecKOW AEeSTEILHOCTU
HEBO3MOXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3  Xopouei
MaTeMaTU4YeCKON MOJATOTOBKU. DTO OOYCIIOBICEHO TE€M, UYTO B HAIIU JHU PACTET YHCIIO

CHEIUANIbHOCTEH, CBSI3aHHBIX C HEMOCPEICTBEHHBIM TPUMEHEHHEM MaTEeMaTUKU:
u B chepe PKOHOMHUKH, U B OHW3HECe, MU B TEXHOJOTMYECKUX O0JACTAX, U Jaxe
B TyMaHUTapHbIX cdepax. Takum oOpa3oM, Kpyr oOydaromuxcs, AJg KOTOPBIX
MaTeMaTuKa CTaHOBUTCS 3HAYMMbIM MpPEAMETOM, (YyHIAMEHTOM OOpa30oBaHMs,
CYILIECTBEHHO paciiupsiercsi. B Hero BXoIsT He TOJBKO OOydaroniuecs, IIaHUPYIOUIue
3aHMMATbCsl TBOPYECKOM M HCCIEI0BATENbCKOM paboTol B 00JaCTH MaTEeMaTHKH,
uHpOpMaTUKH, GU3HKH, IKOHOMUKH U B IPYTUX 00JIacTAX, HO U T€, KOMY MaTeMaTuKa
HY>KHa ISl UCTIOJIb30BaHUS B MPO(ECCUIX, HE CBSI3aHHBIX HEIIOCPEICTBEHHO C HEH.

[IpuknaaHas 3HaYUMOCTh MaTEMaTUKH OOYyCIOBJIEHAa TEM, 4YTO €& NpeIMETOM
ABJIAIOTCS (QyHAAMEHTAIbHBIE CTPYKTYPhI HAILIETO MHUpA: MPOCTPAHCTBEHHbIE (OPMBI U
KOJIMYECTBEHHbIE ~ OTHOUICHUS, (PYHKIMOHAJIbHBIE 3aBUCUMOCTH W  KaTeropuu
HEOMNpEeeNEHHOCTH, OT MPOCTEHIINX, YCBAaWBAEMBIX B HEMOCPEICTBEHHOM OIBITE,
JI0 IOCTATOYHO CJIOXHBIX, HEOOXOAUMBIX JIJISi PA3BUTHUSI HAYYHBIX U TEXHOJIOTHYECKUX
uaeil. be3 KOHKPETHBIX MaTeMAaTHUYECKUX 3HAHUN 3aTPYyAHEHO MOHUMAHHUE MPUHIIUIIOB
YCTPOMCTBA M HMCIOJB30BaHUSI COBPEMEHHON TEXHUKH, BOCIPHUSTHE M HHTEPIPETAIUS
pa3HoOOpa3HOM  COLMANbHOM, JKOHOMHYECKOW, TMOJUTUYECKOW  MH(pOpMAINH,
Manod(PeKTuBHA TOBCEIHEBHAsI MpaKTUYecKas [eAaTelbHOCTh. Bo MHOrmx cdepax
npodeccuoHaIbHOM  NIEATETbHOCTH  TPEOYIOTCS YMEHHS  BBINONHATH  PaCUETHI,
COCTaBIIATh AITOPUTMBI, IPUMEHSITH (POPMYIIbI, TPOBOJUTH TEOMETPUUECKUE U3MEPECHHUS
U TOCTPOCHHS, 4YUTaTh, o0OpabaThiBaTh, WHTEPHPETUPOBATh U TMPEICTABISATH
uHQopManuo B BHjae TaOIWI, auarpaMM M TrpadUKOB, MOHUMATh BEPOSTHOCTHBIN
XapaKTep CIy4alHBIX COOBITHM.

OnHOBpPEMEHHO C pacliipeHHeM cdep MPUMEHEHUS MAaTeMaTHKU B COBPEMEHHOM
obmiectBe Bc€ Oosiee BaXXHBIM CTAaHOBHUTCS MAaTEeMaTUUECKUN CTHJIb MBILIUICHHUS,
IIPOSBIIAIOIINIICS B ONpPENEIEHHBIX YMCTBEHHBIX HaBbIKax. B mponecce H3ydeHHs
MaTeMaTUKH B apceHal NPUEMOB M METOJOB MBIIIICHUS 4YEJIOBEKA €CTECTBEHHBIM
00pa3oM BKJIIOYAIOTCS MHAYKIMS U JEAYKIMsI, 0000IIeHNe M KOHKPETU3allHsl, aHaJIu3 U
CUHTE3, KiIaccu(uKaIus U cucTemMaTu3aius, abctparupoBanue u aHanorus. OOBEKTHI
MaTeMaTU4YeCKUX YyMO3aKIIOYEHUN, NpaBuja HUX KOHCTPYUPOBAHHUS PACKPHIBAIOT
MEXaHW3M  JIOTMYECKHUX  IOCTPOCHHUH,  CIIOCOOCTBYIOT  BBIpAaOOTKE  yMEHHUS
GopmynupoBaTh, OOOCHOBBIBaTh M JOKA3bIBaTh CYKIEHUS, TeM CaMbiM (HOPMHUPYIOT
JOTMYECKUN CTWIb  MbIIUICHHUS. Beaymas poiib  OPUHAMJICKUT MaTEMaTHUKE
B (D OPMUPOBAHUU ANTOPUTMUUYECKON KOMIOHEHTHI MBIIUICHUS U BOCIUTAHUM YMEHHI
NEUCTBOBaTh MO 33JaHHBIM  aJrOpUTMaM, COBEPIUEHCTBOBAaTH M3BECTHBIE U
KOHCTPYHpOBaTh HOBblE. B mporecce pemieHus 3ajady — OCHOBBI ISl OpraHU3ALNU
y4eOHOM JESTENIbHOCTH Ha YypOKax MaTEeMaTUKU — pPa3BHUBAIOTCA TBOpUYECKas U
MIPUKJIaJHAs] CTOPOHBI MBIIIJIEHUS.

OOyuyeHue mateMaTHKe 1a€T BO3MOXXHOCTh PAa3BHUBATH y O0YYarOIIUXCS TOYHYIO,



palMOHANIbBHYI0O U MH(QOPMATHBHYIO pe€Yb, YMEHUE OTOMpPaTh HamOoJiee MOAXOISAIINE
A3BIKOBBIE, CHMBOJMYECKHE, IpaQUUECKUe CpEeACTBa JIs BBIPAXKEHHUS CYXKICHUU H
HaIJISIIHOTO UX IIPEACTABICHUS.

HeoOxonuMbIM KOMIIOHEHTOM OOIIEH KyJbTYypbl B COBPEMEHHOM TOJIKOBAaHUU
aBigercss  oOlee 3HAKOMCTBO € METOJAaMU  TO3HaHUS  JE€HCTBUTEIBHOCTH,
MIPEACTABIEHUE O IMpPEIMETe M METOAE MATEMAaTHKH, €ro OTIWYUAX OT METOJOB
€CTECTBEHHBIX M TYMAHUTAPHBIX HAYK, 00 0OCOOCHHOCTSIX MPUMEHEHHUS MAaTEMAaTUKU IS
pelIeHs] HAay4YHbIX M NPUKIAJAHBIX 3a7ady. TakuM o00pa3oM, MaTeMaTH4eCKOoe
oOpa3oBaHKe BHOCUT CBOH BKJIaJ B (OpMHUPOBaHUE O0OIIEH KYJIbTYphI YeIOBEKA.

N3yyenue MareMaTWKH CHOCOOCTBYET ASCTETHYECKOMY BOCHHUTAHHUIO YEIOBEKa,
MOHMMAaHUIO KpPAacOThbl M M3SIIECTBA MATEMATHYECKUX PACCYKICHUH, BOCHPUSATUIO
reOMETPUYECKUX (POPM, YCBOECHUIO UJIEU CUMMETPHUU.

[IpuoputeTHpiMu  nensiMu  oOydyeHuss wmatematuke B 10-11 knaccax Ha
yriay0iaEHHOM YPOBHE MPOAOIKAIOT OCTABATHCS:

dbopMupoBaHuEe IEHTPATBHBIX MAaTEMATHYECKUX TOHSATUM (YMCI0, BEIUYMHA,
reomeTpuueckas (¢Gurypa, TIepeMeHHas, BEPOATHOCThb, (YHKIMSA, MPOU3BOJIHAS,
UHTErpa), 00ecrneunBaronnX NPeeMCTBEHHOCTh U NIEPCTIEKTUBHOCTh MAaTEMAaTUYECKOTO
oOpa3zoBaHUs 00yJAIONTHUXCS;

MoJIBeICHHe OOYy4YaloIMXCsd Ha JOCTYIMHOM JJii HHX YPOBHE K OCO3HAHUIO
B3aUMOCBSA3U MAaTEMATUKU U OKPY>KAIOLIEr0 MUpa, TOHUMAHUIO MAaTEMATUKU KaK 4YacTH
oO11el KyJlIbTYphl YEJIOBEUECTBA;

pa3BUTHE MHTEIUICKTYalbHBIX W TBOPUYECKHX CIOCOOHOCTEH oOydarouuxcs,
M03HABATENIbHON aKTUBHOCTH, UCCIEAOBATEIbCKUX YMEHUN, KPUTUYHOCTH MBIIUICHUS,
MHTEpECA K U3YUCHUIO MAaTEMATUKHU;

dopMupoBanue (YHKIMOHATBLHOM MaTEMaTHYECKOM TpPaMOTHOCTH: YMEHUS
pacro3HaBaTh MaTEMAaTUYECKUE AacHeKTbl B PEAJIbHBIX JKU3HEHHBIX CUTyalHUsIX
U TpU H3YYCHUH JAPYIHMX Y4YeOHBIX TMPEIMETOB, MPOSBICHUS 3aBUCHUMOCTEH U
3aKOHOMEpPHOCTEH, (OpMynupoBaTh HX Ha S3bIKE MaTEMaTUKH W CO3/1aBaTh
MAaTEMaTH4YECKUE MOJICNIH, NPUMEHATh OCBOCHHBIM  MaTEMATHYECKUM  amnmapar
IUIsl pelIeHUs MPaKTUKO-OPUEHTHUPOBAHHBIX 3aJad, MHTEPIPETHUPOBATh U OLICHUBATH
[IOJIy4YEHHBIE PE3YJIbTATHI.

OCHOBHBIMHU JIMHUSIMU coJiepxkaHusg maTeMatuku B 10—11 knmaccax yriyOnéHHOTO
ypoBHSL  sBIsAOTCA: «Yucna © BbIUMCIEHUS», «Anredpa» («Anredpamyeckue
BbIpaKeHUs», «YpaBHEHUS U HEpaBeHCTBa»), «Hauanma maTreMaThueckoro aHanuszay,
«l'eometrpus» («['eomerpumyeckue ¢urypsl © WX CBOMcTBa», «M3mepenue
F€OMETPUYECKUX BEIMYHUH»), «BeposTHocTh U cTaTtucTUka». JlaHHbIE JHHUU
Pa3BUBAIOTCS MapalIeIbHO, KaXJlasi B COOTBETCTBUU C COOCTBEHHOU JIOTMKOM, OJIHAKO
HE HE3aBHCUMMO OJIHA OT JAPYrOoM, a B TECHOM KOHTakKTe€ W B3auMoaeucTBuu. Kpome
ATOrO, UX OOBEAUHAET JIOTMYECKas COCTaBISIIONIAsA, TPAJUIMUOHHO TMpUCYIIas
MAaTEMAaTHKE W MPOHU3BIBAIOIIAS BCE MATEMATUYECKUE KYPCHl M COAECPKATEIbHBIC
muaud. CdopmynupoBanHoe Bo DPI'OC COO tpeboBaHHME «yMEHHUE ONEPUPOBATH
MOHATHAMU: OINPENEIEHUE, AKCUOMA, TEOPEMA, CIIEICTBUE, CBOWCTBO, NMPHU3HAK,



J0Ka3aTeIbCTBO, PABHOCUIIBHBIE (DOPMYIMPOBKU, YMEHHE (POPMYIUPOBATH OOpaTHOE U
MPOTUBOIIOJIOKHOE  YTBEPXKACHHE, MPUBOJAUTH IMPUMEPbl U  KOHTPIPUMEPHI,



UCIIOJIb30BaTh METOJl MAaTEeMaTUYeCKOM HWHAYKIUMH, MPOBOJAMUTH JIOKa3aTeJIbHbIE
paccyKIeHuss TIpU pElIeHWHM 3a7a4, OLCHUBATh JIOTMYECKYIO IPAaBWIBHOCTD
paccyKIeHU» OTHOCUTCS KO BCEM Y4YeOHBIM Kypcam, a (hOpMHpPOBAHUE JIOTUYECKUX
YMEHHUI pacrpeensercss Mo BCeM rojaM OOy4YeHHs Ha YPOBHE CpeIHEro oOIIero
oOpa3zoBaHus.

B cootBerctBuu ¢ ®I'OC COO marematuka siBAsIETCS 00s3aTENIbHBIM MPEIMETOM
Ha JIaHHOM YypoBHEe oOpa3zoBanus. Hacrosimelt mnporpamMmMoil Mo MaTeMaTHKe
npeaycMaTpuBaeTcsl M3ydyeHue ydeOHoro mnpenMera «MaremaThka» B paMKax TpEX
y4eOHBIX KypCOB: «AJredpa U Hayajaa MaTeMaTUYecKOro aHaiuzay, «I eomeTpus»,
«BeposTHOCTE M cTaTUCTUKAa». POPMUPOBAHUE JOTUYECKUX YMEHHUU OCYILECTBISAETCS
Ha TPOTSHKEHUWU BCeX JIET OOy4YeHHsl Ha YpOBHE CpeJHero ooimero obdpa3zoBaHus,
a DJIEMEHTHI JIOTMKU BKJIIOYAIOTCA B COJIepKaHUE BCEX HA3BAHHBIX BBIIIE YUYEOHBIX
KypCOB.

OOmiee KOMMYECTBO YACOB, HANpPAaBICHHBIX HAa  HM3y4YE€HUE MaTEMaTUKH
Ha yraybsienHom ypoHe — 544: B 10 knacce — 272 yaca (8 yacoB B Henemwo), B 11

K1acce — 272 4Jaca (8 4acoB B HEJIEIIO).



IINTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBbI
IHO MATEMATHUKE HA YPOBHE CPEJHETI'O OBHIEI'O OBPA30BAHUA

JIMUYHOCTHBIE PE3YJIbTATHBI

1) rpakaaHCKOro BOCIIUTAHMS:

C(OPMHPOBAHHOCTh TPAKIAHCKOW MO3HMIMU OOYYarOIIerocsi Kak aKTUBHOTO W
OTBETCTBEHHOT'O YJIEHa POCCHUCKOTO OOIIECTBa, MPEACTABICHHE O MaTeMaTHYeCKUX
OCHOBaX ()YHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYP, SIBICHHIA, IPOIIECTYP IPAXKITAHCKOTO
ob1recTBa (BBIOOPHI, OMPOCHI M JIPYroe), YMEHHE B3aMMOJICHCTBOBATH C COLMAIBHBIMU
MHCTUTYTAaMH B COOTBETCTBUU C MX (PYHKIIUSIMHU M HA3HAYCHUCM;

2) NaTPUOTHYECKOT0 BOCITUTAHMS:

c(hOpPMHPOBAHHOCTh POCCHUMCKOM TPa)KJAHCKOW HMJIEHTUYHOCTH,  YBAKCHHS
K MPOUUIOMY M HACTOSIIEMY POCCHICKOM MaTEMaTUKH, IIEHHOCTHOE OTHOILIECHHE
K JOCTH)KEHHUSIM POCCHMCKHX MAaTEMATHKOB M POCCUMCKOM MaTeMaTHYECKOW IIKOJBI,
UCIIOJIb30BaHUE JTUX JOCTIXKEHUH B JAPYrMX HayKaxX, TEXHOJOTHusX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHMSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja, ChHOPMHPOBAHHOCTH
HPABCTBEHHOTO CO3HAHUS, ATHYECKOTO TIOBEJIECHUS, CBSI3aHHOTO C MPAKTHYECKUM
NPUMEHEHHEM JOCTHKEHUN HAYKU U JEATEIbHOCTBbIO YUEHOTO, OCO3HAHHE JIMYHOTO
BKJIaJ]a B IOCTPOEHUE YCTOWYUBOTO OyIYIIErO;

4) 3CTEeTHYECKOT0 BOCITIMTAHUSI:

ACTETUYECKOE OTHOIIEHUE K MHUpPY, BKIIOYAas JCTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/ad, PEIICHUH, PACCYKJICHHH, BOCIPUHUMYHBOCTH
K MaTEMaTUYECKUM acIlleKTaM pPa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puznyeckoro BoOCMUTAHUS:

c(hOpPMHPOBAHHOCTh YMCHHUSI IMPUMCHATH MaTeMaTHYCCKHE 3HAHHUS B HHTEpecax
3I0POBOTO W Oe€30IMacHoro oOpasza JKM3HH, OTBETCTBCHHOE OTHOIIECHHE K CBOEMY
3I0POBBIO  (370pOBOE MHTAHHWE, COAJAaHCHPOBAHHBIM PEXUM 3aHATHA M OTJbBIXa,
perynsipHas pu3UYeCcKas aKTUBHOCTD), (PU3NYECKOES COBEPIICHCTBOBAHUE MPH 3aHATHAX
CHIOPTHBHO-03I0POBHTEITHLHON JEATSIHHOCTHIO;

6) TPy/10BOT0 BOCIIUTAHUS:

TOTOBHOCTh K TPYIYy, OCO3HAHUE IIEHHOCTU TPYJOIIO0HUS, UHTEPEC K Pa3IMYHbIM
chepam mpodecCHOHANBHON AESATEILHOCTH, CBSI3aHHBIM C MaTeMaTUKOM u eé
MPUIOKEHUSIMU, yYMEHHE COBEpIIaTh OCO3HAHHBIA BbIOOp Oyayuied mnpodeccun u
peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIE TIUIAHBI, TOTOBHOCTh U CHOCOOHOCTh
K MaTeMaTHU4eCKoMy OOpa30BaHUIO U CaMOOOpa30BaHUIO HA MPOTSHKEHUU BCEHl KU3HH,
FOTOBHOCTh K AKTUBHOMY YYaCTHIO B PELICHHM NMPAKTUYECKUX 3aJlad MaTeMaTUYECKOU
HaIpaBJICHHOCTH;



7) IKOJIOrHY€CKOT0 BOCIIMTAHUS:

Cc(OPMHPOBAHHOCTH DKOJOTHYECKON KYIbTYPhI, TOHUMAHUE BIMSHUSA COLUAIBHO-
HSKOHOMHMYCCKUX IIPOIIECCOB HA COCTOSHHE MPUPOAHON M COIHAIBHOW  CPEJbl,
OCO3HAHHME TJIO0AJBHOIO XapakTepa OKOJOIMYECKHX MpoOJIeM, OpHEHTAlUs Ha
NpUMEHEHNE MAaTeMaTHYECKUX 3HAHMU I PEHICHHs 3a1ad B 00JaCTH OKPYKaromiei
cpelbl, IUTAHUPOBAHHME IIOCTYIIKOB M OIEHKH HX BO3MOXKHBIX ITOCICACTBUHM IS
OKPYKAIOIIEN CPEBI;

8) HeHHOCTH HAYYHOI'0 TIO3HAHUSI:

cOPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO
pasBUTHS HAYKH W OOIIECTBEHHOMN MPAKTUKH, IOHUMAaHUE MAaTeMaTHYCCKOW HAYKH Kak
cephl 4eI0BEYECKON AEATETBPHOCTH, ITAOB €€ Pa3BUTHSA M 3HAUUMOCTH IS Pa3BHTHUS
[MBHJIM3AIMH, OBJaJC€HHE S3BIKOM MaTeMaTHKH W MaTeMaTH4eCKOH KyJabTypoi
KaKk CpPEICTBOM IIO3HAHUS MHpa, TOTOBHOCTH OCYIIECTBIATH IIPOEKTHYIO |
HCCIIEI0OBATEIBCKYIO IEATENLHOCTh HHINBUAYAILHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATbBI

B pesynbrare u3ydeHHs MaTeMaTUKH HAa YPOBHE CpPEAHEro OOIIero oOpa3oBaHUs
y oOywaromerocsa OyayT chopmMupoBaHbl MO3HABaTEIbHBIE YHHUBEpCAJbHbIE Yy4eOHbIE
JENUCTBUSI, KOMMYHUKAaTUBHbIC YHHUBEpCaJbHbIe Yy4eOHbIE NEWUCTBHS, PEryJIsSTUBHbBIC
YHUBEpPCAJIbHbIE YUeOHbIE IEMCTBHSI, COBMECTHAS JCSITEIBHOCTb.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE AeMCTBUS
ba3oBble Jioru4yecKkue AeicTBUSA:

BBISIBIIATH W XAapaKTEPU30BaTh CYUIECTBEHHBIE MPU3HAKKM MAaTEMaTUYECKHUX
O00BEKTOB, TOHSATHH, OTHOIICHHH MEXIy MOHATUSIMH, (OPMYIHPOBATH OMpPEneTeHUs
MOHATHM, yCTaHABIMBATH CYIIECTBEHHBIH TMPHU3HAK KJIAaCCU(PUKAIMHA, OCHOBAHUS
7uTst 0000IIIEHNs U CpaBHEHUS, KPUTEPUH TTPOBOAUMOTO aHAIIN3A;

BOCIIPHUHUMATh, (POPMYIHPOBATH U MPEOOPA30BLIBATE CYKIICHUS: YTBEPIAUTEIHHBIC
U OTpUIIATEIbHBIC, €IUHUYHBIC, YACTHBIC U 0OIINE, YCIOBHEIE;

BBISIBIISITh MAaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M W MPOTUBOPEUUS
B (Qakrax, JaHHBIX, HAOMIOMEHUAX W YTBEPXKICHUAX, MpEAJiaraTh KPUTEPUH IS
BBISIBJIEHHS] 3aKOHOMEPHOCTEW U MTPOTUBOPEUHIA;

JenaTh BBIBOABI C  KCIOJIB30BAHMEM 3aKOHOB JIOTUKH, JACAYKTUBHBIX U
MHYKTUBHBIX YMO3AKJIIOUECHHH, YMO3aKITIOUEHUI IO aHAJIOTUU;

MPOBOJIUTh CAMOCTOSITEILHO JIOKa3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKACHUN
(OpsiMble W OT MPOTUBHOIO), BBICTPAaMBaTh ApPryMEHTAI[MI0, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BBIBOJIBI;

BBIOMpAaTh cnoco0 pelieHus yuyeOHOM 3ajauu (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHus, BeIOupaTh Hanbojaee MOAXOASIINI ¢ Yy4ETOM CaMOCTOSITENILHO BbIJEIECHHBIX
KPUTEPUEB).



ba3oBble ucciienoBaTebCKHe 1eHCTBHA:
WCIIOIBb30BaTh BOMPOCHI KAaK MCCJIEAOBATENIbCKUM HMHCTPYMEHT TIO3HAHUS,
dbopmynupoBaTh BOMPOCHI, (GPUKCUPYIOITUE MPOTUBOPEUHE, MPoOIeMy, YCTaHABIUBATh
UCKOMOE U JTaHHOE, (POPMUPOBATH TUIIOTE3Y, API'YMEHTUPOBATH CBOIO MO3UIIHIO,
MHEHHE; IPOBOJUTh CAMOCTOSITEILHO CIIJIAaHUPOBAHHBIN AKCTIIEPUMEHT,
UCCJeI0BaHue
M0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro OO0BEKTa, SBICHMS, MpoLecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXKy O0BEKTaMU, SIBJICHUSMHU, MPOIIECCAMU;
CaMOCTOSITEIbHO (HOPMYJIHpPOBaTH O0O0OOIEHHUS ¥ BBIBOABI 1O pe3yjbTaTaMm
POBEAEHHOTO HAOJIO/ICHUS, UCCIEOBAHUsI, OIICHUBATh JOCTOBEPHOCTh MOJYYEHHBIX
PE3yNIbTATOB, BHIBOJOB U 0000IIEHNUI];
POTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMpollecca, a TakKKe BbIJIBUraTh
MPEATNONI0KEHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSX.

PabGora ¢ unopmanueii:

BBISIBIIATH 1€(UIIUTH HHPOPMAIINH, JaHHBIX, HEOOXOIUMBIX JJIsl OTBETa HA BOIIPOC
U TSI PEIICHUS 3a/1a4H;

BBIOMpaTh WH(OOPMALMI0 W3 KMCTOYHHKOB PA3IMYHBIX THIIOB, aHAJIU3UPOBATH,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATh WH(GOPMAIMIO PA3NTMYHBIX BUAOB U (HopMm
Ipe/ICTaBIICHUS;

CTPYKTYpPUpPOBaTh HMHQPOpPMALIMIO, TPEICTaBIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH TPadUUECKH;

OLICHMBATh HAJEKHOCTh MH(POPMALUKU TIO CAMOCTOSITENHHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHMKAaTHUBHbIE YHUBEPCAJbHbIE Y4eOHbIE JeCTBUA:

BOCIIPUHMMATh U (POPMYIHUPOBATH CYXKACHUS B COOTBETCTBUM C YCJIOBUSAMHU
U 1eJISIMU OOIIIEHUs, ICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U
MMICbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 0 XOAYy PEUICHUs 3aJa4yd, KOMMEHTUPOBATH
MOJy4YEHHBIN PE3yJIbTAT;

B XOJie OOCYXIIEHHS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKIA€MOH TEMBI,
mpoOJIeMBbl, pelIaeMon 3a/layi, BBICKA3bIBATh UJCH, HAIICJIICHHbIC HA MOWCK PEIICHHUS,
CONIOCTABISITh CBOM CYXICHHS C CYXJICHUSMU JPYTHUX YYaCTHUKOB JUajora,
OOHapy>KMBaTh Pa3IMIUE M CXOJICTBO MO3UIINN, B KOPPEKTHOU (hopme GopMyImHpoBaTh
pas3HoIIacusi, CBOU BO3PAKECHMUS,

MPEJICTABIATh PE3YJIbTaThl PELICHUS 3aJa4M, SKCIIEPUMEHTA, WCCIIECIOBaHNUs,
MPOEKTa, CaMOCTOSITEIbHO BbIOMpaTh (opMaT BBICTYIUICHHS C YYE€TOM 3a7a4
MPE3CHTAIUU U OCOOCHHOCTEH ayaUTOPUH.

PerynsiTuBHble YHUBEpPCAJbHbIC Y4eOHbIE HeiiCTBUSA
Camoopranuszanus:

COCTAaBJIATH IIAH, AJITOPUTM PELICHUS 3a7a4d, BEIOMPATh CIIOCOO pELIECHHUs ¢
Y4ETOM HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHpPOBaTh U



KOPPEKTUPOBATh BAPUAHTHI PELICHU C YYETOM HOBOM MH(POpMaLIUU.



CaMOKOHTPOJIB:

BIIaJICTh HaBBIKAMM IO3HABATENILHOM pedeKCHH KaK OCO3HAHUS COBEpIIAaeMbIX
JNEUCTBUM M MBICIUTEIBHBIX TMPOIECCOB, HX pe3yJbTaTOB, BIAJIETh CIOCOOAMHU
CaMOITPOBEPKH, CAMOKOHTPOJII MpoLecca W pe3yibTaTa PEIICHHUs MaTeMaTH4eCKOU
3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MpU PEUICHUM 33/1a4H,
BHOCUTh KOPPEKTUBHI B JESATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaWJICHHBIX OIMKMOOK, BBISIBICHHBIX TPYIHOCTEHH;

OIICHUBAaTh COOTBETCTBUE pe3yJibTaTa ILEJIU U YCIOBUAM, OOBSCHITH MPUUUHBI
JTOCTMDKEHUSI WM HEIOCTIKECHHS PE3YJbTAaTOB JICSITEIBHOCTH, HAXOJIWUTh OIIHOKY,
JIaBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eITEJIbHOCTD:

NOHMMAaTh W WCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHONM W WHAWBHIYaJTbHOM
paboThl TpU pelICHUH Y4eOHBIX 3a7ad, MPUHUMATh [IeJhb COBMECTHOW ICSATEILHOCTH,
TUIAHUPOBAaTh OPTraHM3AIMI0 COBMECTHOW paboThl, pachpeneisTh BHIbI padoT,
JIOTOBapHUBaThCs, OOCYKIaTh TMpoIecC U pe3yabTaT paboThl, 0000maTh MHEHUS
HECKOJIbKHUX JIFOJIEH;

y4acTBOBaTh B TPyNIOBBIX ¢opmax paboTel (0OCykaeHUs, OOMEH MHEHUH,
«MO3TOBbIE MITYPMbD» U HMHBIE), BBHIMOJIHATH CBOIO YacTh PabOThl U KOOPJIWHUPOBATH
CBOM JCHCTBUS C JAPYTMMH YJI€HAMHU KOMAaHJbl, OIEHWBATh KAYECTBO CBOETO BKJaJa B
001U MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM YUYaCTHUKAMHU B3aUMOICHCTBHUS.

IlpeamMeTHBIe pe3yJbTaThl OCBOCHUS (QeaepanbHO paboyell  MporpaMMsl
0 MaTEeMaTUKE MPEICTaBIEHBbI MO rojaM OOyYeHHs B paMKaX OTICIbHBIX YYEOHBIX
KypCOB B COOTBETCTBYIOIIUX pa3zeiaX HACTOSIIEH MPOTrpaMMBl.



OEAEPAJIBHASA PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A»

HOACHUTEJIBHAA 3AIINCKA

VYueOHbIil Kypc «Anredpa U Hayaia MaTEMAaTUYECKOTO aHAIN3a» SBJISIETCS OJHUM
13 HauOoJiee 3HAYMMBIX B IPOrpaMME CpPEIHEro OO0IIero oOpa3oBaHMs, MOCKOJIBKY,
C OJIHOW CTOPOHBI, OH OOECHEUYMBAET MHCTPYMEHTAIbHYIO 0a3zy Uil M3y4eHHUsS BCEX
€CTEeCTBEHHO-HAYYHBIX KYPCOB, a C JPYrol CTOPOHBI, (DOPMUpPYET JOTHUYECKOE U
a0CTpaKTHOE MBINIJIEHUE OOYYaloIMUXCS Ha YypOBHE, HEOOXOIUMOM JJIsi OCBOCHUS
uH()OpPMATUKH, OOIIECTBO3HAHUS, WCTOPUH, CJIOBECHOCTH U JAPYTMX JUCHUIUIHH.
B pamkax pgaHHOro y4eOHOro Kypca oOOydYarouIMecsi OBJAJEBAIOT YHUBEPCAIbHBIM
SI3bIKOM ~ COBPEMEHHOW  HayKu, Koropas (QOpMyJIupyeT CBOU  JIOCTHIKCHHUS
B MaTeMaTU4YeCKOu Gopme.

VY4eOHbI Kypc anreOpbl U Hauaja MaTeMaTUYECKOTO aHAIM3a 3aKIaJbIBa€T OCHOBY
JUISL YCHEITHOTO OBJIAJICHUS 3aKOHaMHM (U3HUKU, XUMUH, OHWOJOTHH, TOHUMAHUS
OCHOBHBIX TEHJECHIIUA Pa3BUTHUS DKOHOMUKU M OOIIECTBEHHOW >XU3HM, TO3BOJISCT
OpUEHTUPOBATHCS B COBPEMEHHBIX IIM(QPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSIX,
YBEPEHHO HCIIOJIB30BaTh WX IS JalIbHEWIIero oOpa3oBaHUsT M B IOBCEIHEBHOU
x*u3Hu. B TO ke  Bpems  oBiajgeHHe ~ aOCTPAaKTHBIMM UM JIOTMYECKU
CTPOTMMH KOHCTPYKIMSIMH aireOpbl U MaTeMaTHYECKOTO aHajln3a pa3BUBAeT YMEHHE
HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTHHHOCTH, JOKAa3bIBaTh YTBEPKIACHUS
C TOMOIIBIO HHAYKIMU M PACCYX AaThb IEAYyKTHBHO, HCIOJb30BaTh 0000IICHHE U
KOHKpPETU3allMi0, a0CTparupoBaHWEe W  aHaloruto,  (OpPMHUpPYET  KpeaTUBHOE
U KPUTUYECKOE MBIILICHHE.

B xome wu3yueHus ydeOHOro Kypca «Ajiredpa M Havala MaTEMaTHYECKOTO
aHanu3a» O0OydYaloluecs TMOJIyYar0T HOBBIA OIBIT PENICHUS NPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO IOCTPOCHUSI MAaTEMATHYECKUX MOJENIe peaJbHbIX CHUTYalHil,
MHTEPIpPETAUUNA MOJYYEHHBIX PEUICHUN, 3HAKOMATCS C NMpUMEpaMU MaTEMaTHYECKUX
3aKOHOMEPHOCTEHN B MPUPOJIE, HAYKE U UCKYCCTBE, C BBIJAIOIIUMUCS MAaTEMATUYECKUMU
OTKPBITHSIMU U UX aBTOPAMHU.

Y4eOHpIli Kypc o001amaeT 3HAYUTEIBHBIM BOCHHUTATEIBHBIM MOTCHITHAIOM,
KOTOpBIM  peanu3yeTrcsi Kak 4Yepe3 ydeOHbld Marepuall, CIOCOOCTBYIOIIMIA
GbopMHUpPOBaHUIO HAYYHOTO MHUPOBO33PEHUS, TaK H dYepe3 crnenupuKy ydeOHOH
JESTENBbHOCTH,  TPEOYIOMeW  MPOJOJDKATEIRHOW  KOHIIGHTpAllMd  BHUMAHUA,
CaMOCTOSITEIbHOCTH, AKKYPATHOCTH U OTBETCTBEHHOCTH 32 MOJIYUYEHHBIN PE3yJIbTaT.

B ocnoBe meroauku oOyueHus anreOpe M HadajlaM MaTeMaTH4YeCKOro aHaau3a
JIEKUT JAEATETbHOCTHBIN NPUHIIUI 00yUYEHUS.

B ctpykType yueOHOro kypca «Anredpa um Hauajga MaTEMaTUYECKOTO aHAIM3a»
BBIJICJICHBl  CIEAYIOIME  COAEpXKATeJIbHO-METOAMUECKUe JuHuu: «Yucina u
BBIYUCIICHUSY,

«DyHKIIMU U Tpadukny, «YpaBHEHHUs U HeEpaBeHCTBay, «Hauanma maremarnueckoro



aHanuza», «MHOXecTBa M JIOTMKa». Bce OCHOBHBIE COMEpPKATEIbHO-METOIUYECKUE
JUHUU W3Y4YaloTCs HA MPOTSXKEHUU JBYX JET OOY4YEeHUsSI HAa YPOBHE CpPEIHEro OOIIEro
o0pa3oBaHus, €CTECTBEHHO JOMOJHSS IPYTr ApPyra U MOCTENEHHO HACHIIAACh HOBBIMU
TeMaMHu W pasjaeiamu. J[aHHbIA yueOHBIH Kypc SIBISICTCS MHTETPATUBHBIM, MOCKOJIBKY
o0beUHsIET B ce0e cofepkaHre HECKOJbKUX MaTeMAaTUUYECKUX NUCIUILUINH, TAKMX Kak
anreOpa,  TPUTOHOMETpPHUsl,  MaTeMaTHYECKUM  aHalu3,  TEOpPUS  MHOXKECTB,
MareMartuyeckas Jioruka u apyrue. [lo mepe Toro kak oOydaroniecsi OBlaIeBatOT BCE
OoJiee MIUPOKUM MATEMATHYECKUM ammapaToM, Y HUX IMOCJIEeA0BaTeNbHO (HOpMUPYETCS
U COBEPIICHCTBYETCSI YMEHUE CTPOUTh MAaTEMATHYECKYIO MOJICNIb pealibHOW CUTYaIluH,
NPUMEHATh 3HAHWS, TOJIYYCHHBIE NpPH HM3YYCHUU YUEeOHOro Kypca, IJis pelieHus
CaMOCTOSAATEIbHO  C(OPMYJTMPOBAaHHOW  MaTeMaTHYecKod  3ajaud, a  3areM
UHTEPIPETUPOBATH CBOM OTBET.

CopepxarenbHo-MeTOAMYECKass JIMHUA «Yuclia W BBIYUCICHUS» 3aBepIIacT
¢bopMupoBaHUE HABBIKOB MCIIOJIB30BAHUS JIEUCTBUTEIBHBIX YHCEN, KOTOpOE ObLIO
HAa4YaTo Ha YPOBHE OCHOBHOro ooOmiero obOpazoBanusi. Ha ypoBHe cpenHero oo6iiero
oOpa3zoBaHus 0cOo00€ BHUMaHUE yJemsercs (POPMUPOBAHUIO HABBIKOB PallMOHAIBHBIX
BBIYKCJICHUH, BKJIIOYAIONMIUX B ce0s MCIOJIb30BAHHUE PA3IMYHBIX (OPM 3aMKCH YHCIIA,
yMEHHE JleJaTh NPUKHUIKY, BBITIOJHATh NPUOIMKEHHBIE BBIUMCICHUS, OLICHUBAThH
YHUCIIOBbIE BBIPAXKEHHUA, pabdoTaTh C MaTeMaTHUYECKUMHU KOHCTAHTAMU. 3HAKOMBIE
0Oy4YaromMMCsi MHOXKECTBA HATYPAJIbHBIX, IIEJIBIX, PAIMOHAIBHBIX U JEHCTBUTEIBHBIX
qucell JOMOMHIIOTCS MHOXKECTBOM KOMILJIEKCHBIX yucel. B KaxIIoM U3 3TUX MHO>KECTB
paccMaTpHUBAIOTCS CBOWCTBEHHBIE €My crelupUYecKrue 3a/ladyd U OIepaluu: JeIeHHe
HAIEJIO, OTNEPUPOBAHUE OCTATKAMW HAa MHOKECTBE IIENIBIX YHCEJ, 0COOBbIe CBOMCTBA
pPaIlMOHANIBHBIX W UPPAIMOHANBHBIX YHCEN, apu(PMEeTHUeCKHe Omepanuu, a Takke
U3BJICYCHUE KOPHS HATypaJIbHOW CTENEHHM Ha MHOXECTBE KOMIUJIEKCHBIX YHCE].
bnaromapsi mocienoBaTeIbHOMY PpACIIMPEHUIO Kpyra HCIONB3YEMBIX 4YUCET U
3HAKOMCTBY C BO3MOXKHOCTAMHM WX MPUMEHEHUS ISl PELICHUs pa3JIMYHBIX 3ajad
dbopMupyetcst mpencTaBieHue O EIUHCTBE MaTeMaTWKH KaK HaykKu U e€ poiu
B IIOCTPOCHUM MOJEJIE pEeaJbHOr0 MHpA, LIUPOKO HCMOJIB3YIOTCA 0000IIEeHHE H
KOHKpPETHU3ALIUS.

JIunus «YpaBHEHUST M HEPABEHCTBA» peaju3yeTcsl Ha MPOTSKEHUH BCETO
oOydeHHsI Ha YpPOBHE CpPEIHEro OOIero oOpa3oBaHUs, MOCKOJBKY B KaKIOM pasiele
[IporpamMmmbl TIpEAYyCMOTPEHO pEIIEHHE COOTBETCTBYIOIIMX 3adady. B pesynbprare
oOydJaromuecs: OBIAJEBAIOT PA3NIWYHBIMU METOJAaMU PEIICHHsS] PalMOHAIBHBIX,
UPPAlMOHANTBHBIX, TOKA3aTENbHBIX, JIOTAPUDMHUUECKUX W TPUTOHOMETPHUUCCKHUX
YpaBHEHHM, HEPABEHCTB M CHCTEM, a TaKXKe 3a/Jad, COJEpKalluX M[apaMeTpBbl.
[lonyueHHble yMEHUS ULIMPOKO MCIHOJB3YIOTCS MPU HUCCIACAOBAHUM (PYHKUIUM ¢
MOMOIIBIO MPOU3BOJAHOM, MPU PEUICHUU MPUKIAIHBIX 3aJa4 U 3aJlad Ha HaXO0XJICHHE
HauOONBIIMX M HAUMEHbIINX 3HaueHU (yHkuuu. JlaHHas coaep:KaTeiabHas JIMHUS
BKJIIOYAET B ce0sl Takxke (POpMUPOBAHUE YMEHUN BBINOJHITH pacuéThl mo Gopmyliam,
npeoOpa3oBaHus  pAIlMOHAIBHBIX,  UPPAIUOHAIBHBIX W  TPUTOHOMETPUUECKUX
BBIpAXKEHUN, a TAKXKE BBIPAKECHUM,



colepKallux crerneHu u Jjorapupmbl. biaromaps u3ydeHHIO anreOpandyeckoro
Marepuaia MPOUCXOAUT JajibHEHllIee pa3BUTHUE ANTOPUTMUYECKOTO M aOCTPAKTHOIO
MBIIJIEHUsT O00ydJarommxcs, (OPMUPYIOTCS HaBBIKM JEIAYKTUBHBIX PacCyXIACHHH,
paboThl C CUMBOJBHBIMU (hOpMaMH, IPEICTABICHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN
B BHUJE PAaBEHCTB U HEPABEHCTB. Anrebpa npeaaaraet b exTUBHBIC
MHCTPYMEHTHI JUIS PELICHUS NMPAKTUYECKUX M €CTECTBEHHO-HAaY4YHBIX 3aJ]1ad, HArJIsAIHO
JEMOHCTPUPYET CBOM BO3MOXKHOCTH KakK sI3bIKa HAYKHU.

CopepxarenbHo-MeToAnYeckass  JuHUA  «DyHKUMM U rpaduUKu»  TECHO
NeperieTaeTcsl ¢ APYruMu JUHUSMU Yy4eOHOTr0 Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE
3a1a€T  TOCIIEIOBATENBHOCTh  M3Y4YEHUs  MmaTepuana. l3yueHune  CTENEHHOM,
NOKa3aTeabHOM, JIOrapuMUUECKO M TPUTOHOMETPUUECKUX (PYHKIUN, UX CBOMCTB U
rpauKoB, HCHOJb30BaHME (YHKIUN A1 peleHus 3adad U3 JpYrux Yy4eOHBIX
IPEAMETOB U PEATBHOM KU3HU TECHO CBA3AaHO KaK C MATEMAaTUYECKUM aHAIU30M, TaK U
C pelleHHeM YypaBHEHM M HepaBeHCTB. [Ipu 3ToM OoJibllioe BHUMAHHUE YJEISETCS
(GbopMHUpOBaHUIO yMEHHs BbIpaXaTh (OpMyJaMU 3aBHCHUMOCTH MEXAY PpPa3InYHbIMU
BEJIMYMHAMH, UCCIEN0BATh TMOJYyYEeHHbIE (YHKIUHU, CTPOUTH WX rpaduku. Martepuan
ATOU COZepKaTEIbHON JIMHUY HALEJIEH HA Pa3BUTUE YMEHUN U HABBIKOB, TTO3BOJISIOIINX
BBIPAXXaTh 3aBHCHUMOCTH MEXKIy BEJIMUYMHAMU B Pa3IM4YHON (opMme: aHATUTHYECKOH,
rpaguyeckoi u cioBecHOM. Ero nzyuenue cnocoO6CTByeT pa3BUTHIO aIrOPUTMUYECKOTO
MBILUIEHUS, CIIOCOOHOCTH K OOOOLIEHHI0 W  KOHKpPETH3alud, HCIOJIb30BAHUIO
aHaJIOTUH.

CopnepxarenbHas suHusA «Havana MaTeMaTHyeckoro a”ajlin3a» IO3BOJIAET
CYLIECTBEHHO pACIIUPUTh KPYr KakK MaTeMaTU4EeCKHUX, TaK M IPUKIAJHBIX 3a1ad,
JOCTYTHBIX 00YYaIOMIMMCs, TaK KaK Y HUX MOSIBISETCS BO3MOXKHOCTb CTPOUTH I'paduKu
CJIOKHBIX (DYHKUUH, ONpeAeNsaTh UX HauOOJbIINE U HAUMEHBIINE 3HAUEHUS, BEIYUCIISTD
wiomaau Guryp u o0bEMBI T€l, HAXOAUTh CKOPOCTH U YCKOpPEHUs IpoleccoB. [{anHas
COJZIepIKaTeIIbHAs JIMHUSA OTKPBIBAET HOBBIE BO3MOKHOCTH ITIOCTPOCHUS MATEMAaTHYECKUX
MOJEIIEN PpEAIbHBIX CUTyallMd, IO3BOJAET HAXOAUTb  HAWIydlllee  peuIeHue
B INPUKIAAHBIX, B TOM YHUCJIE COLHMAIBHO-3KOHOMHYECKHX, 3aJadax. 3HAKOMCTBO
C OCHOBaMH MAaT€MaTHYEeCKOro aHaju3a CHOCOOCTBYET pa3BUTHIO aOCTPAaKTHOIO,
(opManbHO-JIOTUYECKOTO M KPEaTUBHOTO MBILIUICHUS, (HOPMHUPOBAHUIO YMEHUH
pacro3HaBaTh NPOSIBICHUS 3aKOHOB MAaTEMAaTHKH B HAayKe, TEXHUKE W MCKYCCTBE.
OOyyaromuecss y3HaIOT O BBIJAIOIIMUXCS PE3yJIbTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTHUS
MaTeMaTUKH KaK HayKH, U 00 UX aBTOpaXx.

ConepxxarenbHO-MeTOAUYECKas JIUHUSA «MHOXECTBAa M JIOTUKa» BKJIIOYAeT B ceOs
AJIEMEHTHI TEOPUHA MHOKECTB U MATEMAaTHYECKON JIOTHKHU. TEOpEeTUKO-MHOKECTBEHHBIE
IIPEACTABICHNS NPOHMU3BIBAIOT BECh KypC IIKOJBHOM MAaTeMaTUKU M IPEAJIAraroT
HanOoJiee yHHUBEPCAIBbHBIN $3bIK, OOBEAMHSIONIMI BCE pa3fenbl MaTeMaTUKH M €€
IIPUIOKEHUHN, OHHU CBS3BIBAIOT pa3Hble MAaTEMaTH4YECKHE JUCHUILIMHBI W HX
NPWIOKEHUST B eauHoe Lenoe. [103ToMy BakHO JaTh BO3MOYKHOCTh OOYyYaroleMycs
IIOHUMATh  TEOPETUKO-MHOKECTBEHHBIM  SA3BIK  COBPEMEHHOM  MaTEMaTHMKA U
HCIIOJb30BaTh €TI0



JUTSL BBIPQXKEHUSI CBOMX MbICTEH. JIpyruM Ba)KHBIM MPU3HAKOM MATEMAaTUKH KaK HAyKH
cleayeT MpU3HATh CBOWCTBEHHYIO €U CTpPOrocTh OOOCHOBaHUWA U  CIIEIOBAaHUE
OMpEeNIeIEHHBIM TpPaBUIaM TOCTPOCHUS JOKA3aTeNbCTB. 3HAKOMCTBO C JJIEMEHTaAMHU
MaTeMaTU4YeCKOM JIOTMKHM  CIIOCOOCTBYET  Pa3BUTHUIO  JIOTUYECKOTO  MBINLICHUS
oOydJaromuxcs, MO3BOJISIET UM CTPOUTH CBOM PACCYXIEHUS HA OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUUECKOTO MBIIIICHUS.

B yueOHOM Kypce «Anrebpa u Hauajga MaTeMaTHYECKOIO aHAIN3a» MPUCYTCTBYIOT
OCHOBBI MaTEMaTHYECKOTO MOJICIUPOBAHUS, KOTOPhIE€ IPU3BAHBI CIIOCOOCTBOBATH
(GbopMUPOBaHUIO HABBIKOB MOCTPOCHUS MOJEJCH peanbHbIX CUTYyallui, HCCIeIOBaHUS
AOTUX MOJEJIe ¢ TOMOIIBI0 ammapara aiareOpbl M MaTeMaTHYECKOro aHau3a,
UHTEpPIpETAllM TOJYUYEHHBIX pe3yJbTaToOB. Takue 3aJaHus BIUIETEHbI B KaXKIbIN
U3 pa3liesioB TpOorpaMMbl, TOCKOJBKY BeCh Marepual ydeOHOro Kypca IIMPOKO
UCTIONIB3YETCS IS PCEIICHHWs] TPUKIAIHBIX 3anad. [lpu  pemieHun  peasbHBIX
MPaKTUYECKUX 3a7a4d 00ydaroIIrecss pa3BUBaAOT HAOIIOAATEIILHOCTh, YMEHHE HAXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThbCsi, HKCIOJb30BaTh aHAJIOTHIO, 00001aTh U
KOHKPETU3UPOBaTh Mpobiiemy. JlesTenbHOCTh MO (OPMUPOBAHUIO HABBIKOB PEIICHMUS
NPUKJIAIHBIX 3a7lad OpPraHU3YyeTCs B MPOIIECCe M3YUYeHUs] BCEX TeM yd4eOHOro Kypca
«Anrebpa 1 Hauajga MaTeMaTHYECKOT0 aHAJIU3a.

Ha wusyuenue ydeOHOro Kypca «AsreOpa M Hadaja MaTeMaTHUYECKOrO aHaIM3ay
otBoauTcsa 272 ydaca: B 10 xmacce — 136 yacoB (4 uyaca B Hemento), B 11 kmacce —
136 gacoB (4 yaca B HEJCIIO).

COJEPKXAHHUE
OBYYEHMUA 10 KJIACC

Yuciia v BBIYUCTCHUS

Panvonanpabie uuciaa. OOBIKHOBEHHBIE H JIECATUYHBIE JpPOOH, TPOICHTHI,
OeckoHeuHble nepuoauyeckue npodu. [IlpuMenenne npobei u MPOIEHTOB NSl PEIICHUS
MPUKIAAHBIX 33/1a4 U3 Pa3JIMYHbIX OTPACIIEN 3HAHUWM U PEATIbHOMN JKU3HMU.

JlelicTBuTENbHBIE ~ YMCHAa.  PalMoHanmpHblE W UPPALMOHAIBHBIE  YHCIA.
Apudmernyeckre onepanuu ¢ IeUCTBUTEIBHBIMU YnicIaMu. MOayb JeHCTBUTEIHLHOTO
quclia U ero cBoucTBa. [IpubnmkEéHHbIC BEIYUCICHUS, TTPaBUiIa OKPYTICHUS, TPUKUIKA
Y OLICHKA PE3yJIbTaTa BBIYUCIICHHM.

Crenenb ¢ neiasM nokasareieM. bunom Hrrotona. Mcmonb3oBaHue moaxomsieit
dbopMBI 3amHcH JAEUCTBUTENBHBIX YHCEN IS PEIICHUS TMPAKTHYECKHX 3a1ad M
MPEICTABICHUS JAHHBIX.

ApudmeTndyecknii KOpeHb HATyPAIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHb C panuoOHANbHBIM  TIOKAa3aTeleM © €€  CBOWCTBA, CTENEHb
C JECUCTBUTEIbHBIM MMOKA3ATEIEM.

Jlorapupm uymcna. CsoiictBa norapudma. JlecsiTuuHble U  HaTypajbHbIE
norapu@mel.



CuHyCc, KOCHHYC, TaHI€HC, KOTAHI€HC YHCIOBOIO aprymeHTa. ApKCHHYC,
APKKOCHUHYC M apKTAHT'€HC YHCJIOBOTO APTYMEHTA.

YpaBHEHHUS U HEPABEHCTBA.

ToxaecTBa U TOXJECTBEHHBIE MPe0Opa3oBaHus. Y paBHEHUE, KOPEHb YpaBHEHUS.
PaBHOCHUIIBHBIE ypaBHEHHMSI M ypaBHEHMS-CIeACTBUS. HepaBeHCTBO, pelieHue
HEpPABEHCTRBA.

OCHOBHBIE METOJBI PEIICHHS LEJIbIX W JAPOOHO-pallMOHAJBHBIX YpPaBHCHUN W
HEpAaBEHCTB. MHOIrOWIeHbl OT OJIHOM MNepeMeHHOU. JleleHue MHOrowieHa Ha
MHOTOulIeH ¢ octaTkoM. Teopema be3dy. MHorousneHsl ¢ 1eiabiMU KO3 dUIIEHTaAMU.
Teopema Buera.

[TpeobpazoBaHUs UUCITOBBIX BBIPAKECHHH, COJIEPKAITUX CTCTICHU U KOPHHU.

Uppaunonansubie ypaBHEHUs. OCHOBHBIE METOAbI PEUICHUS UPPALMOHAIBHBIX
YPaBHEHUM.

[TokazatenbHble ypaBHEHHS. (OCHOBHBIE METOAbI PEIICHUS MOKA3aTEJIbHBIX
YPaBHEHUM.

[IpeobpazoBaHue BEIpaKEHUM, COAEPKAIINX JJOTapU(PMBI.

Jlorapudmudeckue ypaBHeHUs. OCHOBHBIE METOJBI PEIICHUS JTOTapUPMUUECKHIX
ypaBHEHUM.

OcHOBHbIE TPUTOHOMETPUUYECKUE dbopMyIIbIL. [IpeoGpazoBanue
TPUTOHOMETPUUECKHUX BBIPAXKEHUN. PellieHne TpuroHoMeTpuueCKuX ypaBHEHUM.

Pemenne cucrem JMHEWHBIX YypaBHEHHH. Marpuia CHCTEMBI JIMHEHMHBIX
ypaBHeHuW. OnpeaenuTesib MaTpulbl 2X2, ero reoOMEeTpUYECKHil CMBICI U CBOMCTBA,
BBIYMCIICHUE €r0 3HAYCHMS, NPUMEHEHUE OIPEHCIIUTENS Ul PELUICHUS CHUCTEMBI
JIMHEWHBIX YpaBHEHUM. PenmieHne npukimagHbiX 3a7a4 ¢ MOMOIIBIO CUCTEMBI JIMHEMHBIX
ypaBHeHUU. HcciegoBaHue TOCTPOEHHOM MOJEIA € TOMOINBIO  MATpUll U
ONPEICIIUTETICH.

[TocTpoeHne wmareMaTUYEeCKUX MOJEIEH peaJbHOM CUTyallud C [OMOIIBIO
YpaBHEHUW M HEpPABEHCTB. [IprMeEHEHHE ypaBHEHMH W HEPABEHCTB K PEIICHUIO
MaTeMaTUYEeCKUX 3a7a4 U 3a7a4 U3 pa3InIHbIX 00JacTeil HAYKH U peaTbHOM KU3HH.

DOyHKUNH U TPAPUKH

Oynkmus, cmnocoObl  3amaHus  (QyHknuu. B3aumHO o00patHble  (DYHKITHH.
Kommozummst pyukmmii. ['paduk dyakium. SnemeHTapHbie mpeodpa3oBaHus rpaduKoB
byHKIHH.

OO6nacTe omnpeneneHuss U MHOXKECTBO 3HaueHW QyHkuuu. Hynu dyHknum.
[IpomexyTku 3HaKonmocTostHCTBa. YETHble M Heu€THble QyHkuuu. I[lepuommyeckue
¢ysakiuu.  [IpoMexxyTku MOHOTOHHOCTH (yHKIMH. MakCUMyMbl ¥ MUHHUMYMBI
dbynkuun. Hanbosnbliiee 1 HauMeHblllee 3HaYeHUs (YHKIIMU HA TPOMEXKYTKE.

JluneliHasi, KBaapaTUyHass W APOOHO-IMHEHHAs (QYHKIUH. ODJIEMEHTapHOE
HCCIIEIOBAHUE U TIOCTPOEHUE UX rpauKoB.

Crenennass GyHKUMS C HaTypallbHbIM M 1I€JIbIM mokazareneMm. EE€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHS N-0i cTeneHu Kak (YHKIMU OOpaTHOU CTENEHU
C HATypaJIbHBIM MOKAa3aTeJIeM.



[lokazarenbHass u jorapupmuyeckas (yHKUMHA, HMX CBOWCTBA W TpapUKH.
Hcnonb3oBanue rpadgukoB GyHKUUN 11 pELIEHUS] YPABHEHUI.

Tpuronomerpuueckas OKpyKHOCTb, ONPEACICHUE TPUTOHOMETPUUECKUX (DYHKIIMIM
YUCJIOBOTO apryMEHTA.

OYHKIMOHAJIbHBIE 3aBUCMMOCTH B pPEANIbHBIX MIpoleccax U sBiIeHUsX. ['paduku
pEANBHBIX 3aBUCUMOCTEN.

HayvaJjia MmaTeMaTH4eCKOro aHaIM3a

[locnenoBaTenbHOCTH,  CIMOCOOBI  3aJaHUsd  MOcjieaoBareiabHOCTe. MeTon
MaTeMaTUYEeCKOM HUHAYKIUU. MOHOTOHHBIE W OIPaHUYEHHBIE I10CJIEN0BATEIBHOCTH.
HcTopus BO3HMKHOBEHHSI MAaTEMaTHYECKOTO aHajliM3a Kak aHaliu3a OECKOHEYHO
MaJbIX.

Apudmernyeckas U TeoMeTpUYecKas Mporpeccud. beckoHeyHo yObIBaroIas
reoMmerpuyeckass mnporpeccusi. Cymma OECKOHEYHO YOBIBAIOIIEH TI'€OMETPUYECKON
nporpeccuu. JIMHEMHBIM M JKCIOHEHUMAIBHBIM pocT. Yucio e. dopmysia CIIOXKHBIX
IpOLEHTOB. Mcronp30BaHue NMpOrpeccuy Jisl PeLIeHUs pealibHbIX 3aa4 PUKIIAIHOIO
Xapakrepa.

HenpepoiBubie GyHkunu u ux cBoiictBa. Touku paspbiBa. ACUMITOTHI rpaduKOB
¢yHnkumii. CBoiicTBa (QYHKIMH HENpPEpbIBHBIX Ha OTpe3ke. MeToa HMHTEpBalIoOB
JUIs pelleHus HepaBeHCTB. [IpuMeHeHHe CBOMCTB HENpEephIBHBIX (QYHKIMHA 175
peuieHus 3aay.

IlepBast u Bropas mpousBoiaHble (yHKuMU. OmnpeseneHue, reoMeTpUYEcKUil H
(u3nyecKkuil cMbICI IPOU3BOJHON. Y paBHEHHE KacaTeIbHOMN K TpaduKy (YHKIHH.

[TpousBosHbIe A7eMeHTapHBIX (YHKIWNA. [IpousBogHAs CyMMBI, MPOW3BEICHUS,
YAaCTHOTO M KOMITO3UIIUU (DYHKLUH.

MHo:xecTBA U JIOTHKA
MHoOXx€ecTBO, onepanyyu HaJ MHOXXECTBaMH M UX CBoWcTBa. Jlmarpammel Diiiepa—
Benna. [IpuMeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara sl OIKUCAHUS PEaIbHbIX
MPOLIECCOB U SIBJICHUH, TIPH PEIICHUH 3a]]a4 U3 APYTUX yUeOHBIX IPEIMETOB.
Onpenenenue, Teopema, CBONCTBO MAaTeMaTHYECKOTO OOBEKTa, CIIEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUIIBHBIE YPAaBHEHUSI.

11 KIIACC

Yucuaa u BEIYMCICHUS

Harypanbnbie u nensie yncna. [I[puMeHeHrne nNpru3HakoB AEIMMOCTH LEJIBIX YHCEN,
HanOopmuil 001U nenurens (nanee — HOJI) u Haumensliee ol1iee KpaTHoe (Jaiee —
HOK), ocratkoB mo moxaynto, aiaroputMa EBknmpma 1jsi peiieHusl 3aad B LEJBIX
YUCax.

KommiekcHble uncia. AnreOpanueckas W TpUTrOHOMETpUuecKkas (GopMbl 3amucu
KOMIUIEKCHOTO uuciia. Apudmernyeckue ornepaluud ¢ KOMIUIEKCHBIMU YHCIAMH.
N3o0paxenne KOMIUIEKCHBIX YHCENT Ha KOOpJAUHATHOU mockocTH. dopmyna Myaspa.



KOpHI/I Nn-oM CTENCHM M3 KOMILICKCHOIO 4YHCa. HpI/IMeHeHI/Ie KOMIIZICKCHBIX YHCCII
JJI pCIICHUS (bHSI/I‘IeCKI/IX 1 IrCOMCTPHUUCCKUX 3a1a4.

YpaBHeHUsA 1 HEPABEeHCTBA

Cucrema U COBOKYNIHOCTh YPAaBHEHUN M HEPABEHCTB. PaBHOCWIIBHBIE CUCTEMBI U
CUCTEMBI-CIIEACTBUA. PABHOCUIIbHBIE HEPABEHCTBA.

OTt60p KOpHEU TPUTOHOMETPUYECKUX YpPaBHEHUU Cc IIOMOIIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTU. PelieHne TpUroHOMETpUYECKUX HEPABEHCTB.

OcCHOBHBIE ~ METOJbl  pEIIEHUs T[OKAa3aTeNbHBIX U JIOrapU(PMUUYECKUX

HepaBeHCTB. OCHOBHBIE METO/IbI PELICHHS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEUIEHUS CHUCTEM M COBOKYNHOCTEM palMOHAIbHBIX,
UppalMOHAIBHBIX, TOKA3aTEIbHBIX U JOrapu(pMUYECKUX YPABHEHH.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMETPAMMU.

IIpyuMeHeHne ypaBHEHHI, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTeMaTUYECKUX
3a/lady U 3a7a4 U3 PA3TMUHBIX 00JacTel HAyKW M PealbHOM >KWU3HH, WHTEpIpeTanus
IIOJIyYE€HHBIX PE3YJIbTATOB.

DyHKIUHN U TpaPuKHU

I'paduk kommosunum QyHkiuit. ['eomeTpudeckne 00pa3bl ypaBHEHHH W
HEPABEHCTB HAa KOOPJAUHATHOM INIOCKOCTH.

Tpuronomerpudeckue GyHKIINH, UX CBOMCTBA U IPAPUKH.

['padrueckre MeToabl penieHusl ypaBHEHUM U HepaBeHCTB. [ paduueckre MeToabl
pelIeHus 3a7ay ¢ napaMeTpamu.

Ucnonb3oBanue rpagukoB (QYHKIUNA [  HUCCIHEAOBAHHUS  IPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPH PEHICHUH 3aJad W3 JPYruX y4eOHBIX
MPEIMETOB U PEABHOU KU3HU.

Havana MmaTeMaTH4eCKOro aHajau3a

[IpumeHeHne NPOU3BOIHON K HCCIENOBAaHUIO (YHKIMA HAa MOHOTOHHOCTH U
sKcTpeMyMbl. Haxosknenne HamOOJbIIET0 W HAWMMEHBIIETO 3HAYEHWW HENPEPBHIBHOU
(GyHKIIMU Ha OTPE3KE.

[IpumeHeHne TNPOU3BOAHOM I HAXOXKJICHUS HAWIY4IIerOo pPELICHUS B
MPUKJIAAHBIX 3a/1a4ax, Ui ONPENEIICHUsI CKOPOCTU U YCKOPEHUS Ipolecca, 3aJaHHOrO
dbopmyoi nau rpaduKoM.

IlepBooOpa3Has, OCHOBHOE CBOMCTBO  mepBooOpa3Hbix. IlepBooOpa3Hbie
aneMeHTapHbIX QyHkuuil. [TpaBuna HaxoxaeHUs! IEPBOOOPA3HBIX.

NHuTterpan. I'eoMeTpuyeckuil CMBICI HWHTETpaJia. BpIYMCIEHHE ONpenenéHHOro
unrerpana no gopmyne Hotorona—JleitOuuma.

[IpumeneHue uHTErpayia s HaXOXKACHUS IJIONIAeH MIOCKUX PUryp u 00bEMOB
F€OMETPUYECKUX TEIL.

[Ipumepsr  pemenuid  auddepeHanbHbIX  ypaBHEeHUN. MarTeMaTtuueckoe
MOJIEIMPOBAHUE PEATBHBIX MPOIECCOB C MOMOIIBIO TUDPepeHIInaTbHbIX YPaBHEHUM.



NPEAMETHBIE PE3YJIBTATBI

K konnmy oOyuenns B 10 kiacce oOydaromuiicss MOAYyYHUT — CJIEAYIOIIHE
MpEeAMETHBIE Pe3yJIbTaThl MO OTIAEIbHBIM TeMaM QeaepaibHOi padoyelt mporpamMmbl
y4eOHOro Kypca
«Anre0Opa 1 Hayajga MaTeMaTHYECKOr0 aHAJIU3a»:

Yuciia ¥ BIYUCICHUS:

CBOOOJIHO  OMEPUPOBATh TMOHATHUSAMU: PAIUOHAIBHOE YHCIO, OECKOHEUYHas
nepuoanyueckas — ApoOb,  TMPOIEHThI,  HPpPALMOHAIBLHOE  YHUCIIO, MHOYECTBA
palMOHANBHBIX U JEUCTBUTEIBHBIX YUCEN, MOYJIb AEHCTBUTEIBHOTO YHCIIA;

OPUMEHATH JpOoOU U MPOIEHTHI JIsl PelIeHUs] MPUKIATHBIX 3a/1ad U3 Pa3IMuHbIX
OTpaciiell 3HaHUW U PEasbHOU KU3HU;

NPUMEHATh NPUOTMKEHHBIE BBIYMCICHUS, TpaBUja OKPYIJICHUS, TPUKUIKY U
OIIEHKY pe3yJIbTaTa BBIYUCICHUN;

CBOOOJTHO OTEPUPOBATH MOHATUEM: CTEIICHb C LIEJIbIM MOKa3aTeIeM, UCIOIb30BaTh
NOAXOAANIYI0 (OpMY 3almHuCH JEUCTBUTEIBHBIX YHCEN JUIS PEelIeHUsS MPaKTHYECKUX
3a71a4 ¥ MPEJICTABICHUS JaHHBIX;

CBOOOJIHO ONEPUPOBATh TOHATUEM: apUPMETHUYECKUN KOPECHb HATypaJbHOM
CTEIICHU;

CBOOOJTHO OIEPUPOBATH MOHSATHEM: CTENEHb C PAIMOHAIBHBIM TOKAa3aTeJeM;

CBOOOJHO ONEpPUPOBATH TMOHATUSAMU: JIOTapudM 4YHUCIA, JECATUYHBIE U

HaTypajbHbIE
norapudmsr;

CBOOOJHO OMEpUPOBATh TMOHATUSMH: CHHYC, KOCHHYC, TAaHTE€HC, KOTaHTEHC
YUCIIOBOI'O apryMEHTA;

ONEPUPOBATh NOHATUSIMU: APKCUHYC, APKKOCMHYC M AapKTAHI'€HC YHUCJIOBOTO
apryMeHTa.

YpaBHeHUs] M1 HEPABEHCTBA:

CBOOOJHO OMEPUPOBATH TMOHSATUSMU: TOXKIACCTBO, ypaBHEHUE, HEPABEHCTBO,
PaBHOCHJIbHBIC YPABHEHHUS U YPABHEHUS-CIIC/ICTBHS, PABHOCHJILHBIC HEPABEHCTBA;

NPUMEHATh  Pa3IMYHbIE METOAbl  PEIICHUS  pPalMOHAJIBHBIX U  JIPOOHO-
palMOHAIBHBIX YPABHEHUH, MPUMEHATH METOJ] MHTEPBAJIOB JIJISI PEIIICHUSI HEPABEHCTB;

CBOOOJHO OMEPUPOBATH TMOHSATUSMH: MHOTOYIEH OT OJHOW TMepeMEHHOM,
MHOTOYJIEH C IEIbIMH KO3 dHUIMEeHTaMU, KOPHM MHOT'OYJICHA, NMPHUMCHSTH JICIICHHE
MHOTOWI€Ha HAa MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera nis pemenus
3ajad;

CBOOOJIHO ONEPHUPOBATH TMOHIATHUSMH: CHUCTEMa JIMHEWHBIX ypaBHEHHM, MaTpHIia,
ONPEICIUTENb MATPHUIILl 2 X 2 U €ro TEOMETPUYECKUN CMBICII, UCIIOJIb30BaTh CBOMCTBA
ompenenuTenas 2 X 2 IS BBIYUCICHUS €ro 3HAYCHUSA, NPUMEHSATH OIPEACIHTEIIH
JJI PELICHUS] CUCTEMBbl JIMHEWHBIX YpPaBHEHUN, MOJICJIMPOBATH pPEabHBIC CUTyalluU
C MOMOIIBI0 CHUCTEMBI JIMHEHMHBIX YPABHEHUW, HCCIEI0BATh ITOCTPOEHHBIE MOJEIN
C IOMOUIBIO MATPHIL U ONIPEACTUTENEH, HHTEPITPETUPOBATH MOJTYUEHHBIA PE3YJIbTAT;



HCII0JIb30BaTh CBOMCTBA AEMCTBUI ¢ KOPHAMU AJI IPpeoOpa30BaHus BbIPAXKECHHUIA;



BBINIOJIHATh MPEOOpa30BaHUS YHUCIOBBIX BBIPAXKEHUH, COAEpPKAIIUX CTEIEHU
C PaLlMOHAJIBHBIM I1I0KA3aTEIIEM;

UCII0JIb30BaTh CBOMCTBa Jorapu(moB s NpeoOpa3oBaHUs JOrapUPMUUECKUX
BBIPAKCHU U,

CBOOOJHO OMEpUpPOBATh MOHATUAMM: HPPALMOHAIBHBIE, TOKA3aTeJIbHbIE W
Jorapu(MUYECKUE YpPaBHEHMS, HAXOJUTh HMX PEUICHUS C MOMOLIBI0 PABHOCHIIBHBIX
[IEpEX0J0B UIIA OCYILECTBIISAS IIPOBEPKY KOPHEH;

MPUMEHSATh OCHOBHBIE TPUTOHOMETpUUYECKHE QOpMyIbl sl MpeoOpa3oBaHUS
TPUTOHOMETPUUECKUX BBIPAKEHUM;

CBOOOJTHO OINEPUPOBATH MOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHHE, MPUMEHSTh
HeoOXoauMble (QOpMYJbl JJii PELIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKHUX
YPaBHEHUM;

MOJIETMPOBATh PEaIbHbIE CUTYallMH Ha SI3bIKE alnreOphbl, COCTABIATH BBIPAKEHUS,
YPaBHEHHUs, HEPABEHCTBA II0 YCJIOBHUIO 3aJaud, UCCIEHOBATh IIOCTPOCHHBIE MOJEIIH
C MCIIOJIb30BAHMEM alllapara ajareopsl.

DyHKIUM U rpadukn:

CBOOOJHO OIEPUPOBATh MOHATHIAMHU: (YHKIMSA, CIOCOOBI 3amaHus (QYHKIIHH,
B3aMMHO OOpaTHBIe (PYHKIIHMH, KOMIIO3HUIUSA (PYHKIHUHA, rpaduK (PYHKIUU, BBITIOTHATH
AJIeMEHTapHbIe peoOpa3oBaHus rpa@uKoB PyHKIIHIA;

CBOOOJTHO OINEpPUPOBATH MOHATUSIMHU: OOJIACTH ONpPENENICHUST U MHOMXECTBO
3HauYeHUN QYHKIHUH, HYJIU QYHKIUU, TPOMEXKYTKUA 3HAKOTIOCTOSIHCTBA;

CBOOOJHO  OMepUpOBaTh TMOHATUAMM: YETHBIE W HEUYETHBIE  (YHKIUH,

nepuoauveckue GyHKINH, TPOMEKYTKH MOHOTOHHOCTH (YHKIIUU, MAKCUMYMBI U

MUHUMYMBI (QYHKIIUH, HAaHOOJIbIIICe U HAUMEHbBIIIee 3HaUeHUEe (YYHKITUU Ha

IPOMEKYTKE; CBOOOITHO ONEPUPOBATH MOHATUAMHU: CTeTICHHAs QYHKIIUS C

HATypaJIbHBIM U IIEJIBIM

nokasaresieM, rpapuk CTeneHHOW (YHKIUUA C HATypaldbHBIM U IIENBIM IOKa3aTelieM,

rpaguk KOpHS N-Oi CTemeHW KaK (PYHKIUU OOpaTHOW CTENEHU C HATypaTIbHBIM
MoKa3areseM;

OTEpUPOBATh TOHITHSAMU: JIMHEHHAs, KBaJApaTU4YHas U ApOOHO-TMHEITHAs
(GYHKITUH, BBITIOTHATH AJIEMEHTApPHOE UCCIIEAOBAHKE U MOCTPOEHUE UX TPadUKOB;

CBOOOJHO OIMEpUPOBATh TOHATUAMH: TIOKa3aTeldbHas © JorapupMuyecKas

(GYHKITUU, X CBOWCTBA U TPaQUKU, UCIIOIH30BATh UX TPAPUKU JUIsl PEIICHUS
ypaBHEHHI1; CBOOOTHO OTIEpUPOBATh TOHITHIMHU: TPUTOHOMETPUYECKAS
OKPYXHOCTb,

OTIpEeJICICHIE TPUTOHOMETPHUECKHUX (DYHKITHI YUCIOBOTO apTyYMEHTA;

MCIOJIB30BaTh Tpaduku (GYHKIIUN IS UCCIEAOBAHMS TPOIECCOB U 3aBHCHUMOCTEH
MpU pENICHUH 3a7a4 U3 JAPYTUX Y4eOHBIX MPEIMETOB W PEAIbHOW JKU3HU, BBIPAKATh
dbopMyTamMu 3aBUCUMOCTH MEXKy BETMIYNHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:
CBOOOJIHO OMNEPUPOBATH MOHATUSAMU: apudMeTHdecKass U TreoMeTpuuecKas
nporpeccusi, 06CKOHEYHO YyOBbIBarOIasi TEOMETPUUECKas MPOTPECcCHsi, JIUHEHUHBIN U



AKCIIOHEHIMANBHBIM pOCT, (OpMyNa CIOXKHBIX MPOLEHTOB, HMETh MPECTaBICHUE
0 KOHCTaHTE;



HCIIOJIb30BaTh MPOTPECCUM JUISl PEIICHHUS pPEATbHbIX 3a7ad IPUKIATHOTO
XapakTepa;

CBOOOJIHO OIEpPUPOBATh IMOHATHAMH: IOCIEN0BATEIBHOCTb, CIIOCOOBI 3aJaHus
MOCJIEIOBATENIbHOCTEH, MOHOTOHHBIE W  OTPAHMYEHHBIE  IOCIEJOBATEIbHOCTH,
IIOHMMAaTb OCHOBBI 3apOKJI€HUS MAaTEMAaTHUYECKOIO0 aHajIN3a KaK aHajau3a OECKOHEYHO
MaJbIX;

CBOOOJHO ONEPUPOBATH MOHATHSAMHU: HENpPEpbIBHbIE (DYHKIMU, TOUYKH pa3pbiBa
rpaduka GyHKUHUH, ACUMIOTOTHI rpaduka PyHKINH;

CBOOOJHO OIEpUPOBaTh MOHATHEM: (YHKUHUSA, HENpepbIBHAs Ha OTpE3Ke,
NPUMEHSTh CBOMCTBA HEMPEPBIBHBIX (PYHKIUN JUIsl pelIeHus 3a/1ay;

CBOOOJTHO OMEpUpOBaTh MOHATUSAMM: NEpBas M BTOpPasl MPOU3BOAHBIE (PYHKIIUH,
KacarenabHas K rpaduky QyHKINY;

BBIUUCIISITh MPOU3BOJHBIE CYyMMBbI, POU3BE/ICHUS, YaCTHOTO U KOMIMO3UIIMHU ABYX
(GyHKIMH, 3HaTh MPOU3BOIHBIC SJIEMEHTAPHBIX (YHKIIUML;

UCIIOJIb30BaTh T€OMETPUUECKUN U (PU3NUECKUNA CMBICIT TIPOU3BOIHOM ISl peIIeHUs
3ajad.

MHo:kecTBa U JIOTHKA:

CBOOOJIHO OIEpUPOBATHh MOHATHUSAMH: MHOXKECTBO, OMEpPAIMU HaJl MHOKECTBAMU,

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar sl OMUCAHUS peabHbIX
IIPOLIECCOB | SIBJICHUM, TTPU PEIICHUU 3aJ1a4u U3 APYTUX YICOHBIX MTPEIMETOB;

CBOOOJIHO OIEpPUPOBATh IOHATHSAMU: OIpeJesieHne, TeopeMa, ypaBHEHHUE-
CJICICTBHE, CBOMCTBO MATEMaTHYECKOTO OOBEKTa, J10Ka3aTeIbCTBO, PaBHOCHJIbHBIC
YpPaBHEHMSI 1 HEPABEHCTBA.

K xoHmy oOydennms B 11 kjacce oOydJaromuiics TMOJIYYHUT — CJICAYIOIIHAE
NpEeIMETHBIE PE3YJIbTAThl MO0 OTICIBHBIM TeMaM QeaepanbHON padouell MmporpaMMbl
y4e0HOTO Kypca
«Anrebpa 1 Hauajga MaTeMaTHUYECKOTO aHAJIU3a:

Yucjia ¥ BbIYUCIEHUSA:

CBOOOJIHO ONEPUPOBATh TMOHATHAMU: HATypajJbHOE W IIEJIOC YHCII0, MHOXKECTBA
HaTypaJbHBIX U IETbIX YUCEI, UCTIOJIH30BaTh MPU3HAKK AETUMOCTH 1enbix yucen, HO /|
1 HOK HaTypanbHBIX YuCeN JJIs pelieHus 3aa4, TPUMEHSATh airopuT™M EBKina;

CBOOOJTHO ONIEPUPOBATH MOHATHEM OCTATKa 10 MOJYJIIO, 3alMChIBATh HATYPaIbHBIC
YHCJIa B PA3JIAYHBIX MO3UIIHOHHBIX CHCTEMaX CUHUCJICHUS,

CBOOOJIHO ONEPHUPOBATH TOHATHSAMH: KOMIUIEKCHOEC YHCIO W  MHOXECTBO
KOMIUJIEKCHBIX YHCEJI, TPEJCTABIATh KOMIUIEKCHBIE YHCiIa B ajareOpanyeckoil u
TPUTOHOMETPHUYECKOM (opMe, BBITONHATH apU(METHUECKHE OIepalii ¢ HUMH |
n300pakaTh HA KOOPAMHATHOM TIJIOCKOCTH.

YIJaBHeHI/IH H HEPpaBCHCTBA.
CBO6OI[HO OIICPHUPOBATH IOHATHAMMU: HPPATUMOHAIBHBIC, IIOKA3aTCIBHBIC H
JIOFapI/I(i)MI/I‘IeCKI/IC HCPABCHCTBA, HAXOJUTh HX PCIICHHA C IIOMOIIBIO PABHOCHIIBHBIX



MePEXO/0B;
OCYIIECTBIISITH OTOOP KOPHEH MpHU PEILIEHUH TPUTOHOMETPUUYECKOTO YPaBHEHUS;



CBOOOJHO  ONEpUpPOBaTH  MOHATHEM  TPUTOHOMETPUYECKOE  HEPABEHCTBO,
NPUMEHATh  HeoOXoaumble  (GOpMyJdbl  JUIsl  pElIeHUs  OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO OINEpUPOBATh MOHATUSIMU: CHUCTEMA U COBOKYIIHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCWIBHBIE CHUCTEMBI WU CHUCTEMBI-CIEICTBUS, HAXOAUTH PELICHUS
CUCTEMBl WU COBOKYNHOCTEM palMOHAIBHBIX, WPPALMOHAIBHBIX, IOKA3aTEJIbHBIX H
norapu(MUYECKUX YpaBHEHUN U HEPABEHCTB;

pemarb palroHalbHbIE, UPPALMOHATbHBIEC, TTOKA3aTeIbHbIE, JorapuPMUIecKue u
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COJEPKAIIUE MOAYJIU U TapaMeTphlI;

OPUMEHSTh Ipa@UuecKue MEeTOAbl IJisi PEUICHUs YpaBHEHUW M HEPABEHCTB, a
TaKXKe 3a/1a4 C NapaMeTPaMHu;

MOJIETUPOBATh PeallbHbIe CUTYyallMH Ha SI3bIKE ajareOphl, COCTABISATh BBIPAXKEHUS,
YpaBHEHHs, HEpPABEHCTBA M MUX CHCTEMbl MO YCIOBHUIO 33/aud, HCCIEH0BATh
NOCTPOCHHBIE MOJIENIM C MCIOJIb30BAaHUEM ammapara aireOpbl, HUHTEPIPETUPOBATH
NOJIyYEHHBIN PE3YJbTaT.

DyHKIUM U rpadukn:
CTpouTh TrpaduKH KOMIO3UIMK (QPYHKIUH C TOMOIIBIO  3JIEMEHTapHOIO
UCCIIEZIOBAHUS U CBOMCTB KOMITO3ULIMU ABYX (YHKIIHIL;
CTPOUTHh T'€OMETpUYECKUE O0pa3bl ypaBHEHUH M HEPABEHCTB Ha KOOPAWHATHOU
IUIOCKOCTH;
CBOOO/IHO ONEpPUPOBATh MOHATHSIMH: I'paUKU TPUTOHOMETPUUYECKUX (YHKIUI;
OPUMEHATh (DPYHKUMM [ MOJAEIUPOBAHUS M  MCCIEAOBAaHUS  pealIbHBIX
IIPOLIECCOB.

Havayia MaTeMmaTHyecKoOro anajausa:

UCIIOJIb30BaTh MPOU3BOAHYIO JUIsl MCCIeAOBaHMS (DYHKIIMM Ha MOHOTOHHOCTH U
KCTPEMYMBI;

HAaXOJUTh HaWOOJbIIEC W HaUMEHbIIEe 3HA4YeHUS (QYHKIUA HETPEePHIBHON
Ha OTPE3KE;

WCIIOJIb30BaTh  MPOW3BOJIHYIO  JUISI  HAaXOXJEHWS  HAWIY4IIero  pEelIeHUs
B TMPUKIIAIHBIX, B TOM YHUCJE COIMAIbHO-I)KOHOMHYECKUX, 3ajadax, JJs ONpeaelieHus
CKOPOCTH ¥ YCKOPEHUS TpoIriecca, 3aAaHHOro GOopMyIIon Uiu rpaduKkoMm;

CBOOOJHO OTMEpHUPOBATh TOHATHAMU: TIEPBOOOpA3HAs, ONPEACIEHHBIN HHTETpa,
HAaXOJUTh TIEPBOOOPA3HBIC DJIEMEHTAPHBIX (PYHKIUA W BBIYUCIATH HHTETPAN IO
dbopmyne Herorona—JleiiOnua;

HAXOJUTh TUTOIIAN TUIOCKUX (PUTYP ¥ 00BEMBI TEN C TOMOIIBIO HHTETPAJIA;

UMETh TPEACTABICHHE O MaTEeMaTHYSCKOM MOJCIMPOBAHUU Ha TMpUMEpe
cocTaBieHus ¢ depeHInanbHbIX YPaBHEHUH;

pemarh TNPUKIAIHBIC 3aJadd, B TOM UHCJIE COIUAIbLHO-DKOHOMHUYECKOTO W
¢u3rUecKoro xapakrepa, Cpe/ICTBaMi MaTEMaTHIYECKOTO aHAJIH3a.



TEMATHUYECKOE IINTAHUPOBAHHUE
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10 KJIACC
HazBanue Komnuect OcHOBHBIE BUBI
OCHOBHOE CO/IEpKAHNE

paszena BO JEATEIbHOCTH

(Tempr) 4acoB oOy4Jaromuxcs
MHOX€ecTBO 2 MHoXxecTBO, onepanuu Hcrnonp30BaTh TEOPETUKO-
NENCTBUTENIBHBIX 4 HaJl MHOKECTBAMH U UX MHOECTBEHHBIN anmapar
yucesl. MHOTOUJICHBI. cBolicTBa. J{narpamMmmsl Ditnepa JUISL ONIMCAHUsS X0
PannoHanbHbie — Benna. peueHus
yYpaBHEHUS U IIpuMeHnenue TeopeTuKo- MaTeMaTHYECKUX 3a/1a4, a TaKXKe
HEpaBEHCTBA. MHOECTBEHHOTO peaIbHBIX MPOLECCOB U SBJICHUM.
Cucremsl anmnapara JUisl peleHus OnepupoBaTh MOHATHIMU:
JIMHEWHBIX 3ajad. palroOHaIbHOE YUCIIO,
ypaBHEHUN PannonansHble yncIa. OecKkOoHEeUHas MepruonIecKast

OOBIKHOBEHHBIE U JICCATUYHBIC
JpoOH, MPOIIEHTHI,
OECKOHEUHBIE TIEPUOANUECKIE
npobu. [Ipumenenue apodeii u
IIPOIICHTOB ISl PEIICHUS
MPUKJIQTHBIX 3a]1a4.
JlercTBUTENIBHBIEC YHCIIA.
PanmonansHbBIE U
UppAMOHAIIPHBIC YHCIIA.
ApudmeTrnyeckue onepamunu ¢
NEeHCTBUTEIILHBIMU YHCIIAMH.

JpoOb, MPOIECHTHI;
HMppaluOHAIBLHOE U
JIEMCTBUTEIIBHOE YHUCII0; MOJTYJIb
JICUCTBUTEIILHOTO YMCIIA;
HCTIOJIb30BATh 3TH NOHATHUS IPU
IIPOBEJICHUY PACCYKICHUN

Y JI0Ka3aTeJIbCTB, IPUMEHSTh
JIpOOU U MPOICHTHI JIJIs PEIICHUS
MIPUKJIAIHBIX 3a/1a4 U3 PA3TAYHBIX
OTpacJIell 3HAHUW U pealbHOU
JKU3HH. Vc1nionbp30BaTh
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Monynp JEUCTBUTEIBHOTO YHCIIA U npUOIMKEHHBIE BBIYUCIICHMUS,
ero cBoiictBa. [IpuOnmxEénHbIe IIpaBWIa OKPYTIICHU, IPUKUIKY U
BBIYMCIICHU, IIPABUJIA OKPYTJICHHUS, OLICHKY pe3yJIbTaTa BBIYMCIICHUN.

MPUKHUIKA U OIICHKA pe3yJibTaTa
BBIYUCJICHUM.
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OCHOBHBIE METO/IBI PELICHUS
HEJIBIX U JPOOHO-PAITMOHATBHBIX
ypaBHECHUH

Y HEPaBEHCTB. MHOTOWIEHBI OT
OJHOU MepeMEHHON. [lenenue
MHOTO4JICHA Ha MHOTOYJIEH C
ocratkoM. Teopema be3y.
MHOro4IeHHI ¢ UEIBIMUA
koadpunuenramu. Teopema Buera.
Pemenue cucrteM JTUHEHHBIX
ypaBHEHUH. MaTpuIila CUCTEMBbI
JIMHEWHBIX YPABHCHUU.
OrnpenenuTens MaTPUIlLI 2X2, ero
r€OMETPUYECKUI CMBICI U CBOMCTBA,;
BBIYHMCIICHUE €TI0 3HAUCHUS;
IMPUMEHEHHE ONPEACTUTENS IS
pEeLIeHUs CUCTEMBI JINHEMHBIX
ypaBHEHUU. Permenune nmprkiaHbIX
3a71a4 C IOMOIIBIO CUCTEMBI
JIMHEVHBIX YPABHEHUM

[IpuMeHATH pa3IuYHbIE METOBI
pELICHUS] PAllMOHAIBHBIX U
JTpOOHO- paITMOHATBHBIX
YPaBHEHUH; a TAKIKE METOL
MHTEPBAJIOB JJIsl PELLICHUS
HEpPABEHCTB.

OnepupoBaTh NOHATUSIMHU
MHOTOYWIEH OT OJHOW IMEPEMEHHOM,
€ro KOpHU; MPUMEHATH JACICHUE
MHOTOYJICHA

Ha MHOIOWIEH C  OCTaTKoOM,
teopemy be3dy u teopemy Buera
JUISL peleHus 3a1a4.
OnepupoBaTh NOHATUAMMU:
CHUCTEMA JIMHEVHBIX YPABHEHUH,
MaTpHuIia, OIPEAECIUTEID
MATPHUIIBL.

Hcnonp30BaTh CBOMCTBA
onpenenuTens 2 X 2 s
BBIUMCIICHUS €0 3HAUECHUS,
MIPUMEHSATH ONPEACITUTENN IS
PELICHUS CUCTEMBI JIMHEUHBIX
YPaBHEHHM.

MopaennpoBars peanabHbIe
CUTYalllH C IOMOIIBIO CUCTEMBI
JIMHEVHBIX YPABHEHHU,
HCCIIEIOBATh MTOCTPOCHHBIE
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MOJIENIA C TOMOIIIBIO MAaTPULL U
ONIPEIEIIUTENIEH,
MHTEPIPETUPOBATH MOJTYUCHHBIN
pe3ynbpTaT
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DOyHKIUU U
rpaduxu.
CrenenHas
GyHKIMS C TETbIM
ToKa3aTeaeM

ODyHKIIMS, CIOCOOBI 3a/IaHUs
¢ynkuuu. BzanmHo oOpaTHbie
byHKIUY.

Komnozuuus ¢ynknuit. I'padux
byHKIMU. DIeMeHTapHbIe
npeoOpa3zoBaHus rpauKoB
dbynkuuii. O6nacTh onpeaeaeHus u
MHOECTBO 3HAYCHUH () YHKIIUH.
Hynmu ¢pynkumu. [IpomexyTku
3HAKOIOCTOSHCTBA.

YéEéTHbiE M HEUETHBIE

dbynkuuu. [lepuognueckue
byHKIIH.

[TpoMexyTKM MOHOTOHHOCTH
dbyHKMKu. MakcUMyMBbI U
MUHUMYMBI pyHKIIMH. Hanbomnsinee
Y HaMEHbIIIee 3HAaUCHHE (PYHKITUU
Ha TIPOMEXKYTKE.

Jluneiinasi, KBaJjpaTUIHas M JIPOOHO-
nuHeHas QyHKIUU. DJIeMEHTapHOe
UCCJIEJOBAaHUE U TOCTPOCHHE
rpaduKoB 3TUX (HYHKIIHH.

Crenens ¢ 1ebIM

nokasaresnemM. bunom

HprotoHa.

Crenennas pyHKIHUS C
HATypaTbHBIM U TETBIM

OnepupoBaTh NOHITUAMU:
GbyHKIMS, CIOCOOBI 3aJaHUS
(GyHKUMU; B3aUMHO O0paTHbIE
GyHKUMU, KOMIO3ULUS (QYHKIIHM,
rpadux ¢pyHKIMH, 00TACTH
OTIPEJIEICHHUS] © MHOXKECTBO
3Ha4YCHUH (QYHKIIUU, HYJIU
GYHKIIAN, TIPOMEKYTKH
3HAKOIMOCTOSHCTBA; JIMHEHHas,
KBaJpaTH4Hasi, ApOOHO- TUHECHHAS
U CTeneHHast QyHKIIUH.
BbImoNIHATH 371€MeHTapHbIE
npeobpa3oBanus rpad)MKoB
byHKUMA. 3HaTh U YMETh
JTIOKa3bIBAaTh YETHOCTD WIIH
HEYETHOCTh (DYHKITUH,
NEPUOTUIHOCTD (DYHKIINH,
HAXOIUTh MPOMEKYTKHU
MOHOTOHHOCTH

GyHKIIMY, MAKCUMYMBI 1 MUHAMYMBbI
byHKIIMY, HANOOJBIIEE U
HauMeEHbIIIee 3HauyeHue QyHKIUN Ha
IIPOMEKYTKE.

®opmynUpOBaTh U
WJUTIOCTPUPOBATH TpadudecKu
CBOMCTBA JIMHCHHOM,
KBaJ[paTUYHOU, TPOOHO-TMHEHHOU
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nokazareneM. E€ cBoiicTBa u
rpadux

Y CTENEHHOW (PYHKIIHIA.
Beipaxxats hopmynamu
3aBUCUMOCTU MEXY BETMUMHAMMU.
3HaTh ONPEICIICHUE U

CBOWCTBA CTEIICHHU C LIEJIBIM
MoKazareneM;
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noAXOASYI0 (popMy 3amucu
JEHCTBUTETb-HBIX YHCEIT JJIS
pEIICHHS TIPAKTHYECKUX 3314 U
MIPEICTABIICHUS TaHHBIX

ApudmMeTndecKnuii KOpEeHb 1 ApudmMeTnyecKkuii KOpeHb dopMyIIUpPOBATH,

N-Oii CTETeHHN. S HATYpaJbHOW CTETICHU U €T0 3aIMCHIBATh B

HppammonansH CBOMCTBA. CUMBOJIMYECKOU (hopme

bIC YPABHCHHMSI [TpeobpazoBaHus YUCIOBBIX Y MCIIOJIB30BaTh CBOMCTBA KOPHSI
BBIPOKEHUH, COIEpPIKAIINX N-OM CTETICHH TSI
CTETICH! U KOPHHU. npeoOpazoBaHUs BHIPAKCHUI.
HppatmonansHbie ypaBHEHUSI. HaxoauTs pereHus
OCHOBHBIE METOBI PEIICHHUS UPpALMOHATBHBIX YPABHEHHI C
UPpalMOHAIBHBIX YPaBHEHUU. MOMOIIBIO PABHOCHIIBHBIX
PaBHOCHIIBHBIE TTIEPEXO/IBI B MEPEXO/I0B UM OCYIIECTBIISS
pEIICHUH UpPaIIMOHATBHBIX MIPOBEPKY KOPHEH.
ypaBHEHHUM. Ctpoutsb rpaduk GyHKIIHH KOPHS
CaoticTBa 1 rpaduk KOpHS N-0i N-oii CTENEeHN KaK 00paTHOM
CTETNeHU KakK (DyHKIMH 0OpaTHOM JUTst QYHKITUU CTETICHU C
CTETICHU C HAaTYpaJIbHBIM HATypaJbHBIM IMOKA3aTEIEeM
moKasareyemM

[TokazarenbpHas 1 Crenens ¢ DopmMyIUPOBATH

byHKIHA. 0 parmoHAIbHBIM OIpe/ieTICHHE CTENCHH C

[TokazarenbHbIe MoKa3aTesieM U eé paImoHaIbHBIM

ypaBHEHUS CBOIICTBA. MIOKa3aTeJIEM.

[TokazarenbHast GpyHKIMSA, €€
cBoiicTBa ¥ rpaduk. Mcnonb3zoBanue

BrinonHsaTh npeoOpa3oBaHus
YUCJIOBBIX BBIPAKCHUM,
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rpaduka GYHKIUU JJIsSI PEIICHUS
YPaBHEHUMU.

IToka3aTenbHble YpaBHEHUS.
OCHOBHBIE METO/IbI PELLICHUS
II0KA3aTEJIbHBIX YPaBHEHUN

COJIEpKAILUX CTETICHH C
palMOHAbHBIM

MOKAa3aTeJeM.

Hcnonb30BaTh HUPPOBBIE PECYPCHI
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JUTsl IOCTPOEHHUsI rpaduka
MOKa3aTeNbHON QYHKUIUU U
M3yYEHHUS €€ CBOUCTB.
Haxonuts peuienus
[I0KA3aTEJIbHbIX YPaBHECHUN

Jlorapudmuueckas 1 Jlorapudwm uncna. CBoicTBa JlaBaTh onpezenenue gorapupma
GyHKIIHS. 8 aorapudma. JlecssTuuHble U YKClia; JeCATUYHOTO U
Jlorapudgmuyeckue HaTypajibHbIE JOTapU(PMBI. HaTypajabHOTO Jiorapudma.
YpaBHECHUA [Ipeo6GpazoBanue Hcnonb3oBaTh CBOMCTBA
BBIpOKCHUH, COACPIKAIINX JorapupmMoB AJi1 peoOpa3oBaHUs
Jorapu(pMsl. Jorapu(pMUYECKUX BbIPAKEHU.
Jlorapudmudeckas Crtpouts rpaduk
byHKIMA, €€ CBOWCTBA U JgorapupMuyecKoil GyHKIIUN KaK
rpaduk. oOpaTHOM
Hcnons3oBanue rpaduka K [I0KA3aTEIbHOU U UCTI0JIB30BaTh
GYHKIMM IS peIIeHUsI CBOICTBA JIOTapuPMUIECKOM
ypaBHEHHIA. GYHKIMM IS peleHus 3aaau.
Jlorapudmuyeckue ypaBHEHHS. HaxoaunTs peuienus
OCHOBHBIE METO/IbI PEIICHUS JOrapupMUIECKIX
Jorapu(pMUYECKUX YPaBHEHUIA. YPaBHCHHH
PaBHOCHIIBHBIE IEPEXOBI B C IIOMOIbIO PaBHOCHUJIBHBIX
perieHnn JorapuhMUIECKIX NCPCX0I0B U OCYHICCTBIIAA
YpaBHEHUN NPOBEPKY KOPHEH
TpuronomeTrpuieckue 2 Cunyc, KOCUHYC, TAHT€HC U JlaBathb ornpejieneHus: CUHyca,
BBIPKEHUS U 2 KOTaHT'€HC YMCIIOBOI'O apryMEHTA. KOCHHYCa, TAHT€HCA U
ypaBHEHUS Apxkcunyc, KOTaHI'€HCA YHCIIOBOTO
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APKKOCHHYC M aPKTaHI'€HC apryMeHTa; a TaKXKe apKCUHYCa,
YHUCJIOBOTO apryMEHTA. apKKOCHHYCA U
Tpuronomerpuyeckas OKpy>KHOCTb, apKTaHTeHCa YHCIIa.
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onpeaeneHue
TPUTOHOMETPUIECKUX () YHKITHI
YHUCIIOBOTO apryMEHTa.
OCHOBHBIE TPUTOHOMETPUYECKUE
dbopmynel. [IpeobpazoBanue
TPUTOHOMETPUUYECKUX
BbIpaxeHUH. Pemienue
TPUTOHOMETPUUYECKUX
YpaBHECHUU

IIpuMeHATH OCHOBHBIE
TPUTOHOMETpUYECKHE (POPMYJIBI
TSl IpeoOpa3oBaHuUs
TPUTOHOMETPHUUYECKUX
BBIPAYKCHU .

[TpumeHsTH HOpMYyIIbI
TPUTOHOMETPUH JJIS1 PEILICHUS
OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHU

ITocnenoBarensHOC
TH U IIPOTrPECCUN

-

[TocnemoBaTeIbHOCTH, CIIOCOOBI
3aJJaHUsI TTOCIICI0BATEIbHOCTCH.
MeTtoa MmaTeMaTHUeCKOM
WHIYKIIMA. MOHOTOHHBIE U
OTpaHUYEHHBIC
nocieaoBaresbHocTu. McTopus
aHa/M3a 0ECKOHEYHO MaJIbIX.
ApudmeTrndeckas u
reoMeTpuyIecKasi IporpecCcum.
beckoneuno yOwIBaromas
reoMeTpuyecKas

MIPOTpeCcCusi.

Cymma 6eCKOHEYHO
yOBIBaOIIEH TEOMETPUICCKOM
MIPOTPECCHUH.

JIuHeHbIN 1
AKCIIOHCHIIMAIbHBIN POCT.
Yucio e.

OnepupoBaTh MOHATUIMU
MOCJIeI0BATENILHOCTD, CITIOCOOBI
3a/1aHMs TIOCJIEI0BATEIIbHOCTEN;
MOHOTOHHBIE U OTPAaHUYECHHBIE
MOCJIEI0BATEIBHOCTH;
UCCIIEI0BATh
MOCJIEI0BATEILHOCTH Ha
MOHOTOHHOCTb U
OTPaHUYEHHOCTb.

[lonyuaTe npeacraBieHue

00 OCHOBHBIX UIEIX

aHaian3a 0ECKOHEYHO

MalbIX.

[laBaTp onpeneneHue
apuMeTHIeCKOi 1
r€OMETPUYECKOM MTPOrPECCUH.
Jloka3pIBaTh CBOMCTBA
apupMeTHIEeCKON 1
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dopMyJia CI0KHBIX
npoueHToB. Mcnonbs3oBaHue
IIPOTPECCUH ISl PELIEHUS
peanpHbIX 3a1a4
NPUKJIAJHOTO XapaKTepa

reOMETPUIECKON TPOTPECCHH,
HaXOJUTh CyMMY YJICHOB
MPOTPECCHUH, & TAKKE CYMMY
YJICHOB 0€CKOHEYHO YOBIBAIOIICH
Ir€OMETPUUYECKON IIPOTPECCUMU.




denepanpHas padouas mporpamma | Marematuka. 10-11 xmaccbl (yrinyOJi€HHBIM

Hcnonp3oBaThk nporpeccun

TUTST peIICHHUS 3amad
MPUKIIATHOTO XapaKTep.
[IpumMeHsTH bopmyny

CJIOKHBIX  IIPOLICHTOB JJIA
peuicHuA 3aaa4 U3 peaHBHOﬁ
IMPpaKTUKN

HenpepsiBHbie

byHKIUY.
IIpousBoaHas

N

HenpepbiBHBIC QYHKIIUN U

MX CBOMCTBA. Touka

paspbiBa.

AcCUMIITOTBI TpaUKOB
dbynaknuii. CBoricTBa G yHKITUH
HENPEPHIBHBIX HA OTPE3KeE.
Merton UHTEPBAIOB IS
pelIeHus] HEpaBeHCTB.
[IpumeHeHune CBOMCTB
HENPEPBIBHBIX QYHKIIMM J7151
pelIeHus 3a1a4.

[lepBas u BTOpas

IPOU3BOJIHBIE (PYHKITUH.
Onpenenenue,
TEOMETPUIECKUN U PU3HUCCKHIA
CMBICJI IPOU3BOAHOM. Y PAaBHEHUE
KacaTeabHOU K TpaduKy
¢dbynkiuu. [IponsBoaHbIe
DIIEMEHTAPHBIX ()YHKITHIA.
[IpownsBoaHAS CyMMBI,

OnepupoBaTh MOHATUAMU:

GyHKIMS HETIpephIBHAS Ha

OTpe3Ke, TOUKa pa3pbiBa

dbyHKUMK, acuMnToTa rpaduka
byHKIUH.

[IpumensTh CBOMCTBA
HEeMPEePbIBHBIX DYHKIMH 115
pelieHus 3a1ay.

OnepupoBaTh NOHATUSIMU: TIEPBas U
BTOpas MPOU3BOHBIE (PYHKITNY;
MOHUMATh (PUBHUCCKUN 1
F€OMETPUUYECKHAN CMBICIT
MMPOU3BOTHOM; 3aIMUCHIBATh
ypaBHEHUE KacaTelbHOU. BeIuncisTh
MIPOU3BOAHBIE CYMMBI,
MIPOMU3BEJCHUS, YACTHOT'O U CIIOKHOU
byHKIUN.

N3y4aTh Mpou3BOIHBIE
AJIEMEHTApPHBIX (PYHKIUH.
Hcnonb30BaTh reOMETPUUECKU I
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IIPOU3BEICHUA, YACTHOIO U u busnueckuit CMBICII
KOMITO3ULIUU (PYHKIIHI IIPOM3BOAHOM  JUIA  PELICHUS
3a1a4
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[ToBTOpeHue, 5 OCHOBHBIC MTOHATHUS Kypca [TpuMEeHSATh OCHOBHBIC TIOHSTHS
o0o011eHue, anreOpbl U HaYal Kypca anreOpbl U Hayal
CHUCTeMAaTH3aIUs MaTeMaThdeckoro anaiusa 10 MaTEMaTHIECKOTO aHaIU3a JIIs
3HaHUI KJjacca, 0000IIeHne U penIeHus 3a1a9
CHUCTEMAaTH3allNs 3HAHUH U3 peasibHOM KU3HU 1

JIPYTUX IIKOJIbHBIX

PeIMETOB
OBIIEE KOJIMYECTBO 1
YACOB I10 3
ITPOI'PAMME 6
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11 KJIACC
HasBanne Komnuect OCHOBHOE cOoAEpKAHUE OCHOBHBIE BH/JIbI
pasnena BO paznena (TeMbl) JeATEeIIbHOCTU
(Tempr) 4acoB oOy4Jaromuxcs
HccnenoBanue 2 [Ipumenenue CtpouTth rpaduk KOMITO3UITUU
GyHKIHI C TOMOIIBIO 2 MIPOU3BOITHOM K GyYHKIMH C TOMOIIBIO
IPOU3BOAHOMN UCCJIeIOBaHUIO (DYHKIIHI AJIIEMEHTAPHOTO UCCIIEOBAHUS U

Ha MOHOTOHHOCTH M DKCTPEMYMBI.
Haxoxnenue Han0obIinero u
HAWMEHBIIIETO 3HAYCHUS
HEeNpepBhIBHON (QYyHKIIMHU Ha OTPE3KE.
[IprumMeneHnne nponu3BOIHOM

JUIS1 HAXOKICHHUS

HAWJIy4IlEero

peleHns B IPUKIaIHbIX

3aja4ax, AJisl ONpeaeICHUs

CKOPOCTH M YCKOPEHUS

npoiiecca, 3aJIaHHOTO

dbopmyoi niau rpaduKoM.
Kommnozunus pyHKIui.
['eomeTpudeckue oOpa3bl ypaBHEHUN
Y HEPaBEHCTB Ha KOOPANHATHOM
MJIOCKOCTH

CBOMCTB KOoMIIO3ULIMHU. CTPOUTH
reoMeTpuieckue o0pasbl ypaBHEHHM
Y HEPaBEHCTB

Ha KOOPAMHATHOU
mockoctu.  Mcenonb3oBath
IIPOU3BOHYIO IUIS

uccien0BaHus GyHKIIUU

HA MOHOTOHHOCTb U 9KCTPEMYMBI;
HAXOIWUTh HAUOOJIBIIIEE U
HaWMEHbIIIee 3HaUeHUsT QYHKINH
HEMPEPHIBHOMN Ha OTPE3KEe; CTPOUTH
rpaduky GyHKIN HA OCHOBAaHUU
MIPOBEAEHHOTO UCCIIEAOBAHYS.
Hcnonp3oBaTh

MIPOU3BOIHYIO JIJIS

HAXO0XICHUS HAMITYYIIEro

pelIeHUs] B TPUKIATHBIX, B TOM
YHCIIe COIUATbHO-9KOHOMUYECKHUX,
3ayadax, JIsl ONPECIICHHUS
CKOPOCTH
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u YCKOPEHHUS npolecca,
3aJlaHHoro  (Qopmynoil  wiun
rpaduxom.

[Tonmyuarts nipecTaBieHUE
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O IPUMEHEHUU MPOU3BOJHOU
B PA3JIMYHBIX OTPACIAX 3HAHUU

[lepBooOpa3Has u UHTETpas 1 [TepBooOpa3Hasi, OCHOBHOE OnepupoBaTh NOHITUAMU:
2 CBOICTBO MEPBOOOPA3HBIX. nepBooOpasHas u onpeaeaEHHbINA
[lepBOoOOpa3HbIe 31EMEHTAPHBIX uHrerpain. Haxoautsb
dbynkuuii. [IpaBuna HaxoXaeHUS nepBOOOpa3HbIC DJIEMEHTaAPHBIX
nepBOOOPA3HBIX. (GYHKIUN ¥ BEIYUCIIATh UHTETPA MO
Nurerpan. I'eomerpuyeckuii ¢dopmyne Hprotona— JleitoHua.
CMBbICIT UHTETpaJia. Beruucienue HaxomuTs mutomany miocKux
ONpPEENICHHOTO HHTETPaa 110 (Guryp u 00BbEMBI TE € IOMOIIBIO
(popmyne Herotona— JlelOnuma. OIPEIENEHHOr0 MHTErpaa.
[IpumeHeHne nHTErpana 3HAaKOMHUTHCS C MATEMATUYECKUM
A1 HAXOXKACHHUA MOJEIUPOBAHUEM Ha IIPUMEPE
TUIOIIA/IEH MIOCKUX nvddepeHnanbHbIX YpaBHEHUH.
¢uryp u 006EMOB [Tonmyyats nipencTaBiIeHHUE O
FCOMCTPHUICCKUX TCIIL. 3HAYEHWUU BBEJICHUS MOHSITHUSI
[Ipumepsl pemeHui MHTErpana
nu(bepeHIHaNbHEIX ypaBHCHHUI. B Pa3BUTUU MAaTEMATUKU
MaremaTtnueckoe
MOJICJIMPOBAHUE PEATTBHBIX
IIPOLIECCOB € MOMOILBIO
muddepeHnnanTbHBIX YpaBHEHUH
I'paduxnu 1 Tpuronomerpudeckue QyHKIIIH, Hcnons3oBaTh HU(ppoBHIE
TPUTOHOMETPHUUECK 4 WX CBOWCTBA U TPaUKH. peECYpPCHI LISl TOCTPOEHUS
X QYHKIHH. Ot160p KOpHEH rpa)MKOB TPUTOHOMETPUIECKUX
Tpuronomerpuueck TPUTOHOMETPUUECKUX YPABHEHUM (GYHKIMU U U3YUYEHUS UX
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1€ HEpaBEHCTBA C IOMOUIBIO TPUT OHOMETPHUUECKON
OKPYHOCTH.

CBOWCTB.
Pemiate TpuroHomMeTpuuecKue
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Pemenue YPaBHEHUS U OCYIIECTBIISITh

TPUTOHOMETPUUYECKUX 0TOOp KOpPHEH C MOMOIIBIO

HEPABEHCTB TPUTOHOMETPUUYECKOU
OKPYKHOCTH.

[TpumeHsTH HOPMYIIBI
TPUTOHOMETPUH ISl PELLICHUS
OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB.
Hcnonb3oBaTh 111G pOBHIE
pecypchl 17151 IOCTPOEHUS U
uccienoBanus rpadukoB

byHKIUH
HpparmoHanbHEI 2 OCHOBHBIE METO/BI PEIICHUS [TpuMeHATH CBOICTBA
e, 4 TIOKa3aTeNbHBIX U MOKa3aTeILHON U
MOKa3aTeIbHbIC Jorapu(pMUIECKrX HEPABEHCTB. norapudmudeckon QyHKITHA
u OCHOBHBIE METOBI PEIICHHUS K PEIICHUIO TIOKA3aTeIbHBIX U
norapummuaeck UppaIOHATBHBIX HEPABEHCTB. JorapuMHUIECKUX
Ye HEpaBEHCTBA I'paduueckue MeToaBI pereHus HepaBeHCTB. OOOCHOBATH
UPPAlMOHAIBHBIX, TOKA3aTEIbHBIX PaBHOCHIIBHOCTD MTEPEXOIOB.
U JIorapu(PMUIECKUX YpaBHEHUN U Pemats upparnuoHaibHbie U
HEPABEHCTB KOMOWHUPOBAHHBIC

HEPABEHCTBA, C TOMOIIHIO
PaBHOCHIIBHBIX TIEPEXOJIOB.
Hcnonb3oBaTh rpaduueckue
METOJIBI ¥ CBOMCTBA BXOISIINX B
ypaBHEHHE WJI HEPABEHCTBO
byHKIIHMA
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‘ AJI1 PCHICHUA 3aaa4uun
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KommuiekcHble uncna 1 KommuiexcHbie quca. OnepupoBaTh MOHATHIMU:
0 AnrebGpaundeckas " KOMILUIEKCHOE YHCIIO U
TPUrOHOMETpUYECKas POpMbI 3aITUCH MHOECTBO KOMIUIEKCHBIX
KOMILUIEKCHOTO YHUCJIa. YHUCEN.
Apudpmernyeckue [IpeacTaBiasaTh KOMIUIEKCHBIE
orepaluu ¢ yuclia B anreOpandeckoit u
KOMIUIEKCHBIMY YHCIIAMH. TPUTOHOMETpUUYECKOU hopme.
N3o0paxeHnne KOMITJIEKCHBIX BpInonHATh
YKCeNl Ha KOOPJIUHATHOU apuMeTHUEeCKUE onepanuu
MJIOCKOCTH. C HUMU.
®opmyna Myaspa. Kopuu n-oi N300paxkaTh KOMILIEKCHbBIE
CTEIIEHU U3 KOMIUJIEKCHOTO Y1CJIa Ha KOOPIWHATHON
yucia. [Ipumenenne IUIOCKOCTH.
KOMIUIEKCHBIX YUCEN JUIs [Tpumensats popmyiy Myaspa u
pelieHus: GpU3NIECKuX U I10JIy4aTh MPEJCTaBICHHUE O
r€OMETPUYECKUX 3a7a4 KOPHSX
N-OM CTENIEHU U3 KOMIUJIEKCHOIO
quciia. 3HAKOMUTBCS C IPUMEpPaMU
IIPUMEHEHMS KOMIUIEKCHBIX YHCEIl
JUISl PELICHUS TEOMETPUYECKUX
1 GU3HYECKHX 3a/1a4
HartypanbHbie u niensie 1 HatypasbHble 1 nienble yucia. OnepupoBaTh NOHATUSAMU:
qucia 0 [IpuMeHEeHHE TIPU3HAKOB

JIeUMOCTH 1ienbix yncena, HOJ u
HOK, octaTtkoB nmo MoayJto,
anroput™ma EBxinaa

JUTS pEeIICHMS 3a]1a4 B LEJIbIX YHCIIaX

HaTypajbHOE U LIEJI0€ YHUCIIO,
MHOKECTBO HATYpPaJIbHBIX U
LEJIBIX YUCET.

Hcnonb30BaTh NpU3HAKA
JIEIIMMOCTH LEJIbIX YUCEIT; OCTATKH
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o moaynto; HOJl u HOK
HaTypajbHbIX YUCEIl; AIITOPUTM
EBxnuna nuis pemenus
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3a1au.

3anuchIBaTh HATYpaJIbHbIE YUCIIA
B PA3JINYHBIX MO3ULIHOHHBIX
CUCTEMAX CUUCIICHUS

Cucremsl 1 Cucrema 1 COBOKYITHOCTD OnepupoBaTh MNOHITUAMU: CUCTEMA
palMOHAIbHBIX, 2 ypaBHEHUW. PaBHOCUIIbHBIC Y COBOKYITHOCTh YPaBHEHUU U
UppaloOHAIbHBIX CUCTEMBI U CUCTEMBI- CIICJICTBHUSI. HEPABEHCTB; PEIIEHUE CUCTEMBI
NIOKa3aTENbHBIX OCHOBHBIE METO/IbI PELICHUS] CUCTEM WJIM COBOKYITHOCTH; PABHOCHJIbHBIE
u Y COBOKYITHOCTEW pallMOHAJIbHBIX, CUCTEMBI U CUCTEMBbI-CIIEJCTBUS.
JorapupMUIECKUX HMppalMOHAIBHBIX, MOKA3aTEIbHBIX U HaxonuTth penieHus CucTem u
ypaBHEHHH Jorapu(pMUYECKUX YpaBHEHH. COBOKYITHOCTEH LIENBIX
[IpruMmeHeHue ypaBHEHUN, CUCTEM PalMOHAIBHBIX, UPPALMOHAJIBHBIX,
Y HEPABEHCTB K PELICHUIO II0OKA3aTEJIbHbIX U
MaTeMaTHUYECKUX 3a7ay U 3a7a4 Jorapu(pMUYECKUX YPaBHEHUN U
U3 Pa3IUYHBIX 00JIacTel HayKu HEPABEHCTB.
Y pEATBbHOU KU3HU, [IpuMeHATH CUCTEMBI
VHTEPIIPETALUS TOJTYYEHHBIX YPaBHEHUH K PELICHUIO
pe3yJIbTaTOB TEKCTOBBIX 3a7a4
13 Pa3IMYHBIX 00J1acTeH 3HAHUH H
pEATBHOM KU3HU;
MHTEPIPETUPOBATH MOJYUYECHHBIE
peneHus.
Hcnonb3oBaTh
urdpoBbIe pecypcehbl
3agayu ¢ mapaMmeTpaMu 1 PanmonanbHbie, MppalmoHaIbHbIE, Boi6upath ciocob penieHust
6 noKa3aTelbHbIE, TorapupMUUIecKue pPalMOHAIBHBIX, HPPALIMOHATIBHBIX,
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Y TPUTOHOMETPUYECKHE MOKAa3aTeJIbHBIX, TOrapu(PMUUECKUX
YpaBHEHHUsI, HEPABEHCTBA U Y TPUTOHOMETPUYECKUX YPaBHEHUIN
CUCTEMBI
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C mapaMeTpamu. Y HEPABEHCTB,
[locTpoenue u uccienoBaHue CoJIepKalllUuX MOJYJIU U
MaTeMaTUYeCKUX MOJeeH napameTpsl.

peabHBIX CUTYAIUH C TIOMOIIBIO [TpumensaTts rpaduueckue u
ypaBHEHUH, CHCTEM ypaBHEHUH U AHATMTUYECKUE METOJIbI JIJIst
HEPaBEHCTB peleHus: ypaBHEHU U HEPABEHCTB
C mapaMmeTpamMu C MapaMeTpaMu, a TaKkxKe

ucciegoBanue (QpyHKIUN
METOJaMU MaTeMaTHYECKOTO
aHanu3a.

CtpouTh U HcCIIeI0BATh
MaTeMaTHYECKUE MOJIEITU
pEaNbHBIX CUTYALUN C TOMOIIBIO
ypaBHEHH, HEPABEHCTB U CUCTEM
C mapaMeTpamu

[ToBTOpeHue, 1 OCHOBHBIE TTOHSTHUSL U METOIBI MopenupoBath peaibHbIC
0b6o01eHue, 6 Kypca, 000011eHne U CUTYaIUH Ha s3BbIKE aareOphl,
CUCTeMaTH3aIus CUCTEeMAaTH3alNs 3HAHUN COCTaBJISITh BBIPAKCHUS,
3HAHHUU ypaBHEHHS, HEPABEHCTBA U UX

CUCTEMBI 110 YCIIOBHUIO 33/1a4u,
UCCIIEJ0BATh MTOCTPOCHHBIE MOJIENHN
C UCIOJIb30BaHUEM alllapara
anreOpbl, HHTEPIPETUPOBATH
MOJYYEHHBIN PE3yJIbTAT.
[TpumensTs GyHKIIUN

JUIS. MOJICTUPOBAHUS U
HCCIIEIOBAHUSI PEaTIbHBIX
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IIPOLIECCOB.
Pemarts npukinagsbeie 3a1a4u,
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B TOM 4YHUCJIC COLIUAJIBbHO-

HKOHOMHYECKOTO u
buznYecKoro Xapakrepa,
CpeacTBaMu anreopbl u
MaTEeMaTUYECKOro aHaJIu3a

OBILEE KOJIMYECTBO 1

YACOB I10 3

I[TPOI'PAMME 6
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DOEJEPAJTBHASN PABOYAS ITIPOIT'PAMMA YUEBHOI'O KYPCA
«'EOMETPUS»

HOACHUTEJIBHAA 3AIIMCKA

['eomeTpust sABISICTCS OJHUM M3 0a30BBIX KYpCOB Ha YPOBHE CPEIHETO OOIIEro
o0Opa3oBaHHs, TaK Kak 00eCIeYMBACT BOBMOKHOCTh U3yUCHUS TUCIMILIAH €CTECTBEHHO -
HAyYHOW HAMPABJICHHOCTH U IMPEJAMETOB TI'yMaHHTapHOro mukia. IlocKoJbKy
JIOTHYECKOEe MBIIUICHHE, (popMHpyeMoe NpPHU H3YYCHHH OOYYarOIIMMHUCS MOHATHHHBIX
OCHOB TE€OMETPHH, MPHU J0KA3aTCIbCTBE TCOPEM M MOCTPOCHHH IEMOYKH JIOTHYSCKUX
YTBEPXKJACHUH TMPH PpEHICHHMH TI'SeOMETPHUYSCKUX 3ajad, YMCHHE BBIABUIaTh U
ONPOBEPraTh THUIIOTE3bl HEMOCPEJACTBECHHO HCIIOJB3YIOTCS TPU PEIICHHW 3aaa4
€CTECTBEHHO-HAYYHOI'O IIMKJIa, B YACTHOCTH (DU3MUECKUX 3a/1a4.

Llenp ocBOeHMs MporpaMMbl ydeOHOro Kypca «I['eomeTpus» Ha yriayOa&HHOM
YPOBHE — Pa3BUTHE HHIAMBHIYaJIbHBIX CIOCOOHOCTEH OOYyYaIONIMXCS MPH H3y4CHUHU
reOMETPUH, KaK COCTaBJISIONICH MpeaMeTHOM obmacTh «MaremaTuka U nH()OPMATHKA
yepe3 o0ecreyeHre BO3MOXKHOCTH MPUOOPETCHHSI M HCIIOJIb30BaHUs Oojiee TIyOOKHX
Tr€OMETPUYCCKUX 3HAHMHA W JCHCTBUM, CHCHU(PHUUHBIX T€OMETPUH, M HEOOXOIHUMBIX
JUIA  YCHEIIHOTO MPOo(eCCHOHATBLHOr0 00pa30BaHMs, CBSI3aHHOTO C HCIOJIb30BaHHEM
MaTeMAaTHKH.

[lpropuTeTHBIMH 3aJayaMH  Kypca TEOMETPHM Ha YriyOJa&HHOM —YpOBHE,
PaCIINPSIIOIIMMU U YCUIHBAIOIIMMH KypC 0a30BOr0 YPOBHSI, SBJISIOTCS:

paciiipeHre MPEACTaBICHUS O T€OMETPHHM KaK YacTH MHPOBOH KYJIBTYPHI U
(bopMUpOBaHHE OCO3HAHUS B3aUMOCBSI3H TCOMETPHH C OKPYKAIOIIUM MHUPOM;

(GbopMupoOBaHUE MPEACTABICHHS O IPOCTPAHCTBEHHBIX (PUrypax Kak O BaKHEHIITUX
MaTEeMaTHYCCKUX MOJE/AX, IMO3BOJAIONIMX OMKMCHIBATH M H3Y4aTh Pa3HbIC SBICHHS
OKPY’KaIOIEro MHpa, 3HAHHWE IMOHATUHHOIO ammapara mo pasaeny «CTepeoMeTpus»
y4eOHOTr0 Kypca T€OMETPHH;

(dbopMHpOBaHHE YMEHHS BJIAJCTh OCHOBHBIMHM IMOHSATHSAMH O IPOCTPAHCTBECHHBIX
¢urypax ¥ HMX OCHOBHBIMH CBOMCTBaMH, 3HAHHE TeopeM, (QOpPMYyJI U YMCHHE
UX TPHUMEHITh, YMCHHUS JTOKa3bIBaTh TEOPEMbI M HAXOJUTh HECTAHIAPTHBIC CIIOCOOBI
pEIICHMS 3a/1a4;

(bopMHpOBaHHE YMEHUS PACIiO3HABATh HAa YEPTEKaX, MOJCIISAX M B PEabHOM MHUPE
MHOT'OI'PaHHHUKH U TeJla BPaIICHHS, KOHCTPYHPOBATh FT€OMETPHUSCKHE MOJICIIH;

(dbopMHpOBaHHE TIOHMMAaHHUS BO3MOXKHOCTH aKCHOMATHYCCKOIO IMOCTPOCHUS
MaTeMaTHYeCKUX  TEOpui, (OpMHUpPOBAHHE MOHHUMAHUS POJIM  AKCHOMATHKHU
IIPY MPOBEACHUHU PACCYKICHHUN;

dbopMHUpOBaHHE YMEHHUS BJaJAE€Th METOJAMU JOKA3aTeIbCTB W aJrOPUTMOB
pCIICHMS, YMCHHUS MX IPHMEHSTh, IMPOBOAMTH JOKA3aTeIbHbIE PACCYXKICHHS B XOJE
PCIICHMS CTEPEOMETPHUCCKHMX 3a/1ad U 3aJ1a4 C MPAKTHYECKUM COJAEpPIKAHUEM,
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(opMHUpOBaHUE MPEACTABICHUS O HEOOXOAMMOCTU JI0KA3aTENIbCTB MPU OOOCHOBAaHUU
MaTeMaTU4YEeCKUX YTBEPKJICHUN W pPOJM AKCMOMATUKU B TPOBEACHUU JETYKTUBHBIX
paccyXIcHUH;

pa3BUTHE U COBEPLICHCTBOBAHUE UHTEUIEKTYabHBIX U TBOPUYECKUX CIIOCOOHOCTEM
oOydJaromuxcs, MO3HABATENIbHOM  aKTUBHOCTH,  MCCIIEIOBATEIbCKUX  YMEHHH,
KPUTUYHOCTU MBILJICHUS, HHTEpECca K U3yUYCHUIO T€OMETPUH;

dbopmupoBaHue (QYHKIMOHAIHHONM T'PaMOTHOCTH, pEJIEBAHTHOM T'€OMETPUMU:
YMEHHUS paclo3HaBaTh TMPOSIBICHUS TE€OMETPUUYECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEAIbHBIX KU3HEHHBIX CUTYAlUsIX U TPU HU3YYEHUU JPYTUX
y4eOHBIX NMPEAMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEM, MOAECIUPOBAHUS
peabHBbIX CHUTYallMi, WCCJIEIOBaHUS TOCTPOCHHBIX MOJENEH, WHTEpHpeTauu
MOJIYYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMH  COJIEP)KATENBHBIMU  JIMHUSIMU ~ y4eOHOro Kypca «l eomeTpus»
B 10-11 «xnaccax sBusrorcs: «lIpsmMbie W TUIOCKOCTH B MPOCTPAHCTBEY,
«MHororpanHukmny», «Tena BpamieHus», «BeKTopsl U KOOPAWHATHI B MPOCTPAHCTBEY,
«/IBMKEHUS B IPOCTPAHCTBE.

ChopmynupoBannoe B DOI'OC COO TpeboBaHME «yMETh OMNEPUPOBATH
HNOHSTUSIMU», PEJIEBAHTHBIX T€OMETPUU Ha YriIyOoJ€éHHOM ypoBHe oOyuenus B 10-11
KJlaccaX, OTHOCUTCSI KO BCEM COJEpXaTelbHbIM JIMHUSM y4yeOHOro Kypca, a
dbopMHUpoOBaHUE JOTUYECKUX YMEHHUI paclpelesieTcsi HE TOJbKO MO COJepKaTeIbHBIM
JUHUSM, HO W 1o rojgaMm oOydeHusa. CopepkaHue o0Opa3oBaHUS, COOTBETCTBYIOIIEE
IpeAMETHBIM  pe3yibTaTaM  ocBoeHus  DenepanpHOM  pabodeil  mporpamMMsl,
pacrpefie€HHBIM 10 rojaM OOydYeHHs, CTPYKTYPHUPOBAHO TaKHUM 00pa3oM, YTOOBI
KO BCEM OCHOBHBIM, NPHUHIIMIIMAIBHBIM BOMpOCaM OOydarouiuecss oOpalaiuch
HEOJTHOKpPAaTHO. OTO TMO3BOJSIET OpPraHMW30BaTh OBJAJEHUE  T'€OMETPUUYECKUMU
NOHSTHSIMH W HaBBIKAMHM TIOCTEAOBATENIbBHO U TMOCTYMATEIbHO, C COOJIIOJICHUEM
MPUHIMIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIOYaTh B OONIYI0 CHUCTEMY
T€OMETPUYECKUX MPEACTABICHUN OOYUYarOMIMXCs, paciIupsst U yrayonss e€, oOpasys
MIPOYHBIE MHOXKECTBEHHBIE CBS3U.

[lepexon k U3y4eHHUIO0 TEOMETPHUU Ha YIIIyOJIEHHOM YPOBHE MO3BOJISET:

co3aaTh yciaoBus st nuddepeHuanuy o0ydeHnst, TOCTPOCHUS HHINBUIYATbHBIX
o0pa3oBaTeIbHBIX MPOTPaMM, OOECIEeYUTh YIIIYyONEHHOE W3yYeHHWE TeOMETPHUH
KaK COCTaBJIAIONICH ydeOHOoro mpeamera «MareMaTnkay;

MOATOTOBUTH OOYYAIOIIMXCS K MPOAOJIKEHHIO M3YYEHUS MATEMATHKH C y4ETOM
BbIOOpa Oynymiedt mpodeccun, obecrednBas MTPEEMCTBEHHOCTh MEXIY OOIIUM
1 po¢eCCUOHATIEHBIM 00Pa30BaHUEM.

Ha usyudenne yueGHoro kypca «l'eomeTpusi» Ha yriayOJI€HHOM YPOBHE OTBOAUTCS
204 gaca: B 10 xmacce — 102 waca (3 waca B Hememo), B 11 wmacce — 102 wgaca
(3 waca B Henero).
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COIAEPKXAHUE OBYYEHUA

10 KJIACC

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TIOHATUS CTEpEOMETPUHU. Touka, mpsiMas, IIOCKOCTb, IMPOCTPAHCTBO.
[lonsTne 06 aKCMOMATUYECKOM MOCTPOCHUH CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEICTBUS U3 HUX.

B3anMmHOE pacnosiokeHue MpsSMBIX B NPOCTPAHCTBE:  IEpECEKaroluecs,
napajuieJIbHble U CKpeluBarommecs npsmele. [[pu3Haku CKpemuBarOlUXCs MPSIMBIX.
[TapamienbHOCTh MPSAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE: MAPAJIIEIBHBIE MPSIMBIE
B TNPOCTPAHCTBE, MApPAJUICIBHOCTh TPEX MPSAMBIX, MAPAJUIENBHOCTh MPAMOA U
wiockoctu. IlapamnenbHoe M LIEHTpaldbHOE MPOEKTUPOBAHHME, HU300pakeHHe Quryp.
OcHOBHBIE CBOWCTBa MapauIeIbHOTO MpoekTHUpoBaHus. WM3o0paxenue ¢uryp B
napajuieIbHOW MPOEKUUU.  YTIJIbl C  COHANpPABIEHHBIMHU  CTOPOHAMH, yToa
MEXIy NpsAMBIMH B mpocTpaHcTBe. [lapannenbHOCTh IJIOCKOCTEW: MapasuiesibHbIE
IJIOCKOCTH, CBOMCTBAa MapajulesIbHbIX IUIOCKOCTEH. IIpocreimmne mpocTpaHCTBEHHbIE
(Gurypsl Ha MIIOCKOCTH: TETPaAdAP, NapaljiesenuIe 1, IOCTPOCHUE CEUSHH.

[lepneHAUKYISAPHOCTh NPSIMOM M IJIOCKOCTH: TEPIEHAMKYISPHBIE IPSMbIE
B MIPOCTPAHCTBE, MPSIMbIE MapajulelIbHbIe U MEPIEHINKYISPHbIE K IMIOCKOCTH, MPU3HAK
NEPNEHIUKYISPHOCTU MPSMOA M TUIOCKOCTH, TEOpEMa O NPSIMOM MEpPHNEHIUKYJIIPHOU
m1ockocTH. OpToroHanbHOE NpPOEKTUpoBaHUE. [leprneHIUKyIslp YW HAKIOHHBIE:
pPacCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE OT MPSIMOM 10 MJIOCKOCTH, IPOEKIUS
burypsi Ha IJIOCKOCTb. [leprieHANKYISIPHOCTD MJIOCKOCTEM: MIPU3HAK
NEPHEHIUKYISPHOCTU ABYX IUIOCKOCTEN. Teopema o TpEX nepneHANKyIsIpax.

YTIiael B IPOCTPAHCTBE: YIOJl MEXKAY MPSAMOM U IUIOCKOCTBIO, ABYTPAHHBINA YTOJI,
JUHEWHBIA yroa JBYrpaHHOro yria. TpéXrpaHHbli U MHOTOrpaHHbie yribl. CBOKCTBa
IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBoOWCTBa IUIOCKMX UM JABYTPaHHBIX YIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCHHYCOB M CUHYCOB ISl TPEXTPAHHOIO YIJIA.

MHororpaHHMuKH

Buael MHOrorpaHHukoB, pa3BépTka MHoOrorpaHHuka. [lpusma: n-yrosbHas
npu3Ma, HpsiMasi U HAKJIOHHAs NpPU3Mbl, OOKOBask U TOJIHASI MOBEPXHOCTH IMPU3MBI.
[Tapannenenunen, NpsMOYTOJIBHBIM Napajuleienune] U ero cporcrBa. Kpardaiimue
IyTH HA MOBEPXHOCTU MHOrorpaHHuka. Teopema Diinepa. [IpocTpaHcTBeHHass Teopema
[Tudaropa. [Mupamuaa: n-yroiapHas mMupaMuja, NpaBUIIbHAS W yCEYEHHAS TUPAMUJIBL.
CpoiictBa pébep u OOKOBBIX TpaHEW TPABWIBHOW TUpamuabl. [IpaBuibHbBIE
MHOTOTPaHHUKHW: TpaBUWJIbHAs TMpyU3Ma W TMpaBWIbHAS NOUPaMHUIA, TPABUJIbHAS
TpeyrojbHas NUpamMuia U IpaBUIbHBIN TeTpa’ap, KyO. IIpeacTaBieHue o mpaBUIbHBIX
MHOTOIPaHHUKAX: OKTa’3ap, JOAEKAdAP U UKOCAIP.

Boluncnenue 371€MEHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHanu, yribl. Ilnomans
OOKOBOI TOBEPXHOCTH U MOJIHOW MOBEPXHOCTU MPSIMOI MPU3MBI, IJIONIAh OCHOBAHUI,
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TeopemMa 0 OOKOBOM MOBEPXHOCTU MpsiMOM Tipu3Mbl. [Lmomaas 60KOBOM MOBEPXHOCTU U
IIOBEPXHOCTH IIPABUIIbHOM MUPAMUBI, TEOPEMA O IIOAAN YCEUEHHON TUpaMUIBI.

Cummerpuss B NPOCTPAaHCTBE.  DJIEMEHTBl  CUMMETPUU  IPaBUJIBHBI
X
MHOTOrpaHHUKOB ~ CHUMMeETpHUsi B  IPaBUJIBHOM CUMMETpUs
MHOT'OI'PaHHUKE:
NapajlIeseuIe CUMMETpUsl IPAaBWIBHBIX IIPU3M, IIPaBUILHO
a, CUMMETpPUS 51
IAPAMUIBI.

BekTOpbl H KOOPAUHATHI B MIPOCTPAHCTBE

[ToHsITHS: BEKTOpP B MPOCTPAHCTBE, HYJIEBOM BEKTOp, JIJIMHA HEHYJIEBOI'O BEKTOPA,
BEKTOPbl KOJUIMHEAPHBIE, COHAINpPABJICHHbIE M TPOTHBOIMOJIOKHO HANpPaBJICHHbIC
BEeKTOpbl. PaBeHCTBO BekTOpoB. JlecTBHS C BEKTOpamMu: CJIOKEHHE M BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJIbKHX BEKTOPOB, YMHOXKEHHE BekTopa Ha umcio. CBoiicTBa
cinoxeHus: BekTopoB. (CBoiiCTBa yMHOXEHHS BekTopa Ha uucio. [lonstue
KOMIUIaHapHble BeKTOphl. [Ipu3Hak KoMImaHapHoCTH TpEX BekTopoB. [IpaBuio
napaienenunena. Teopema O pas3nokeHUM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpsimMoyronbHast cucreMa KoopauMHAT B ImpocTpaHcTBe. KoopauHars
BekTopa. CBsi3b MEX1y KOOpAMHATAMU BEKTOpa M KOOPAMHATAMHU TOYEK. YTOJI MEXKIY
BekTopaMu. CKaJlipHOE NTPOU3BEIEHNE BEKTOPOB.

11 KJIACC

TeJsia BpaleHust

[loHsTHs:  UUIMHApPUYECKAas  TMOBEPXHOCTh,  KOHUYECKas MOBEPXHOCT,
chepuueckasi MOBEPXHOCTh, 00pasyromue moBepxHocTel. Tena BpalleHus: MIIUHID,
KOHYC, YCeUEHHBIN KOHYC, cdepa, map. B3aumHoe pacnonoxenue chepbl U IIOCKOCTH,
KacartelnpHash TUIOCKOCTh K cdepe. HM3o0pakeHune Ten BpalieHus Ha TUIOCKOCTH.
Pa3Béprka nunuaapa u konyca. CumMmmMeTpus cepsl  mapa.

O6bEM. OcHOBHBIE CBOMCTBAa 00BEMOB Tell. Teopema 00 00bEME MPSAMOYTOIEHOTO
napaenenunena u cieactBus u3 He€. OOBEM TPsIMOM W HAKIOHHOW MPHU3MBI,
MWINHAPA, TUPaMHUIbl U KoHyca. OOBEM mapa v mapoBOro CEerMeHTa.

KoMOwnHanuu Ten BpaiieHus 1 MHOTOTpaHHUKOB. [Ipru3ma, BnMcanHasi B IWIHHIP,
ormucanHas okono nuiauHApa. [lepecedyenme chepsl u mapa ¢ miockocThio. Kacanwe
mapa u chepsl MIOCKOCThIO. [lOHATHE MHOTOTpAaHHHWKA, OMHUCAHHOTO OKOJIO C(hephl,
cdepsl, BIUCAHHONW B MHOTOTPAHHHK WJIH TEJIO BPAIICHUS.

[Tnomans TOBEPXHOCTH WWIMHAPA, KOHyca, Iuiomanab chepsl M €€ dYacTew.
[Togobue B nmpoctpancTBe. OTHOIIEHHE 00BEMOB, TUIOIIAICH TOBEPXHOCTEN MOJOOHBIX
¢uryp. [IpeoOpazoBanue  mogoOusi,  TOMOTETHSI. Petenue 3aja4 Ha
IJIOCKOCTH C UCIIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue cedeHWii MHOTOTPAHHUKOB W TEJl BPAIICHHS: CEUYCHHS IHIWHIPA
(mapayieabHO U MEePIEHANKYISIPHO OCH), CEYeHUsI KOHYca (apajuieIbHOE OCHOBAaHUIO U
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MPOXOsIIee Yepe3 BEPIIMHY), CEUEHHUs Iapa, METOJbl MOCTPOCHUSI CEUCHUIN: METO]
CJIEJI0B, METOJT BHYTPEHHETO MPOEKTUPOBAHUS, METO]I IEPEHOCA CEKYIIEH TIOCKOCTH.
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BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekropsl B mpocTtpancTBe. Omnepanuu HaJl BEKTOpaMH. BEKTOpHOE yMHOXEHUE
BEKTOPOB. (CBOMCTBa BEKTOPHOrO YMHOXEHHs. [IpsMoyrosbHas cucteMa KOOpIWHAT
B mpoctpaHctBe. Koopaunatel Bekropa. Pa3snokeHne Bekropa mo  6asucy.
KoopanHaTHO- BEKTOPHBIN METO/ ITPU PEIIEHUU T€OMETPUUECKUX 3a7ay.

J{BHKeHUs B IPOCTPAHCTBE

JBuxenus: npoctpanctBa. OroOpaxeHus. /JBuxkenus u paBeHcTBo Guryp. O6uue
CBOMCTBA JBWKEHHMU. BHAbl JIBWKEHUI: MNapajsielbHbIA NEPEHOC, LEHTPAIbHAS
CUMMETpPHS, 3€pKajibHas CUMMETpPHs, MOBOPOT BOKpyr mnpsmoiu. I[IpeoOpazoBanus
nono6us. [lpsmas u cdepa Ditnepa.

NPEAMETHBIE PE3YJIBTATBI

K xonity 10 ki1acca oOydaroniuiics Hay4YnuTCs:

CBOOOTHO OIEPUPOBATh OCHOBHBIMH MOHSATHUSIMH CTEPEOMETPHUH MPHU PEIICHUN
3aJlay ¥ MPOBEJICHUH MaTEeMaTHUECKUX PaCcCyKICHUN;

NPUMCHATh aKCHOMBI CTEPCOMETPUU M CJCACTBUS W3 HHX IPU PCHICHUU
TCOMETPUYCCKUX 3a]1aY;

KIacCH(PUIIMPOBATh B3aMMHOE  pACIIOIOKEHHWE TPSIMBIX B  IPOCTPAHCTBE,
TUTOCKOCTEH B IPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;

CBOOOJIHO OTIEpUPOBATH NMOHATHUSMH, CBSI3aHHBIMH C YTJIaMH B IPOCTPAHCTBE:
MEX]Ty PSIMBIMH B IIPOCTPAHCTBE, MEXKITY MPSIMOH M IIOCKOCTHIO;

CBOOOJIHO OTNIEPUPOBATH MOHATHIMH, CBI3aHHBIMU C MHOTOTpaHHUKAMU;

CcBOOOJIHO paclio3HaBaTh OCHOBHBIC BBl MHOTOTPAHHHUKOB (TIpU3Ma, MHpaMUIA,
IPSIMOYTOJILHBIN Mapaiiesienumea, Kyo);

KJIaCCU(UIIUPOBATh MHOTOTPAHHUKH, BBIOUpAst OCHOBAHMS JJIsI KJacCU(PUKAIINY;

CBOOOJIHO ONEPUPOBATH MOHITHIMH, CBS3aHHBIMU C CEYCHHEM MHOTOTPAHHHKOB
MJI0CKOCTHIO;

BBITIONIHATh TapaJIJIebHOE, IEHTPATbHOE U OPTOTOHAIBHOE MPOCKTUPOBAHHE
¢Gburyp Ha MIOCKOCTH, BHIMOIHATH U300pakeHHs GUTYpP Ha TUIOCKOCTH;

CTPOUTh CEUEHHUS MHOTOIPAHHUKOB pa3IWYHBIMA METOJAMH, BBITIOIHATH
(BBIHOCHBIC) TIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BUJ CBEPXY,
COOKY, CHU3Y;

BBIYHCIISATh IUIONIANA TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma, TUPAMHA),
T€OMETPUUECCKUX TeJI C MPUMEHEHUEM (POPMYIT;

CBOOOJHO OTEPUPOBATh MOHATHSIMHU: CHUMMETPUS B TPOCTPAHCTBE, IIEHTP, OChH
Y TUIOCKOCTh CHMMETPHH, TICHTP, OCh M TNIOCKOCTh CUMMETPHH (PUTYPHI;

CBOOOJHO  OMEPHPOBATH TOHITHUSIMHU, COOTBETCTBYIOIIMMH  BEKTOpaM U
KOOpPJIMHATaM B IMPOCTPAHCTBE;

BBITIONTHSATD JICHCTBUS HAJl BEKTOPAMU;

pemiaTh 3a7a4i Ha JOKAa3aTEIbCTBO MAaTEMAaTUYCCKUX OTHOIIECHUN W HAXOXICHHE
TCOMETPUYCCKUX  BEIMYMH, TMPUMEHSAS W3BECTHBIE METOAbl MPU  PEIICHUU
MaTeMaTHIECKUX 3a71a4 TTOBBIIIIEHHOTO M BEICOKOTO YPOBHS CIIOKHOCTH,
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IPUMEHATh  NPOCTEUIIHE  MPOTPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPHU PEIIEHUU CTEPEOMETPUUECKUX 3a/1a4;

U3BJIEKATb, npeoOpa3oBbIBaTh " UHTEPIPETUPOBATH I OIGYENI
O TPOCTPAHCTBEHHBIX T€OMETPUYECKHX (UTrypax, NPECTABIECHHYI0 Ha dYepTexax u
PUCYHKAX;

IIPUMEHSTh TOJIYYEHHbIE 3HAHUA HA MPAKTUKE: CPAaBHUBAaTh W AHAIM3UPOBATH
peanpHbIE CUTYallUH, IPUMEHATh W3YyYECHHBIE IMOHATHS B IPOLIECCE MOUCKA PEIICHUS
MaTeMaTu4ecku CHOPMYIMPOBAHHON MPOOJIEMbI, MOAEIUPOBATh pPealbHbIE CUTYallUU
Ha S3BIKE TEOMETPUHU, HCCIEA0BAaTh IOCTPOEHHBIE MOJEIM C HCIOJIb30BaHUEM
reOMETPUYECKUX TOHATUA W TeopeM, amnmapara ainreOpbl, pemarb MpaKTUYecKue
3a/1a4M, CBA3aHHBIE C HAXOKAECHUEM IT'€OMETPUUECKUX BEJINYNH;

UMETh TPEJICTaBICHUs 00 OCHOBHBIX ATamax pa3BUTHsS I'€OMETPUM KaK COCTaBHOMU
yacTh (yH/IaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K xonity 11 kiiacca oOydaroniuiics Hay4YnuTcs:

CBOOOTHO ONIEPUPOBATH MOHATUSIMHU, CBI3aHHBIMU C IIMIMHIPUICCKON, KOHMYECKOU
U cheprUeCKON MMOBEPXHOCTIMHM, OOBSICHATH CIIOCOOBI TIOJTyYCHHUS,

OTIEpUPOBATH MOHATUSIMU, CBI3AHHBIMU C T€JIAMU BPAILEHUS: IIMJIMHIIPOM, KOHYCOM,
chepoit u mapow;

pacrno3HaBaTh Tejla BpaleHus (MUIUHAP, KOHYC, cepa U map) U 0ObICHATD
CIIOCOOBI MOTYYEHUS Te BPAILCHUS;

KJIaccu(UIUPOBATH B3AMMHOE PACIIONIOKEHHE CPephl U TIIOCKOCTH;

BBIUUCIISTh BEIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB W TeNl BpallleHUs, O0BEMBI U
IUIOIIAN TIOBEPXHOCTEM MHOTOTPAHHUKOB W TEJ BpAIICHHS, T€OMETPUYECKUX Tell
C IpUMEHEHHEM (POPMYT;

CBOOOHO ONEPUPOBATH TOHITHSAMHU, CBS3aHHBIMU C KOMOHWHAIMSMHU  Tel
BpallleHUs ¥ MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIHMCAHHBIA B cepy M ONHUCAHHBIN
okoJo cdepsl, chepa, BIMCaHHAS B MHOTOTPAHHUK WM TEJIO BPAIICHHUS,

BBIYHCIISATH COOTHOIICHHWS MEXIY IUIOIMAIIMH TOBEPXHOCTEH u 00BEMaMu
IMOJIOOHBIX TEI;

M300pakaTh H3y4aemble (UTYPHI, BBIMOJIHATH (BBIHOCHBIC) TIUIOCKHUE YEPTEXKH
U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BHII CBEPXY, COOKY, CHU3Y, CTPOUThH CCUCHUS
TEJ BPAIECHUS;

W3BJICKATh, VHTEPIPETUPOBATH 151 mpeoOpa3oBHIBATh UH(pOPMAIIHIO
O TIPOCTPAHCTBEHHBIX TEOMETPHUYECKHX (UTypaxX, MPEICTABICHHYI0 Ha dYepTexax u
PUCYHKAaX;

CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B

MPOCTPAHCTBE; BBINOIHATH ONEPALIMU HAJl BEKTOPAMU;

3a71aBaTh IJIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPAWHAT;

pelarb reOMETPUYECKHE 3aJadyd Ha BBIYMCICHHUE YIJIOB MEXIYy NOPSIMBIMH H
IJIOCKOCTSIMHM, BBIYMCIICHUE PACCTOSSHUA OT TOYKM JIO IUIOCKOCTH, B ILEJIOM,
Ha NPUMEHEHUE BEKTOPHO-KOOPIUHATHOI'O METO/1a MPH PEIIECHNUH;
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CBOOOJIHO ONEPUPOBAThH MOHSATUSIMHU, CBSI3aHHBIMU C JIBIDKEHUEM B MPOCTPAHCTBE,
3HATh CBOMCTBA ABUXKCHMI;

BBITIOJIHATh MU300pa’KeHHUs] MHOTOTPAHHUKOM U T€Jl BpaIllEHUs] IPU MapajuieIbHOM
nepeHoce, IEHTPAIbHON CUMMETPHUH, 3€pKaIbHOM CUMMETPHUHU, TIPU MOBOPOTE BOKPYT
psSIMOH, ITpeodpa3zoBaHus MOA00uS;

CTPOUTH CEUYECHHS MHOTOTPAaHHUKOB U TEJ BpAIICHUS: CEYEHUs MWIUHJpa
(mapayiieIbHO U MEPHEHIUKYISIPHO OCH), C€YEHHUs KOHyca (mapaieIbHOe OCHOBAHUIO
U TIPOXOAsIIee Yepe3 BEPIINHY), CEUCHHUs 11apa;

UCITIOJIb30BaTh METOJIbl IOCTPOCHUSI CEYEHUI: METOJT CIIEIOB, METOJ] BHYTPEHHETO
IPOCKTUPOBAHUSI, METOJ TIEPEHOCA CEKYIIEeH MITOCKOCTH;

JTIOKa3bIBaTh TEOMETPUUECKUE YTBEPIKICHUS;

NPUMEHATh reoMeTpudeckue (akThl IS PEIICHHUS CTEPEOMETPUUECKUX 3ajad,
IPEATNOJIaralonX HECKOJIBKO IIaroB PEIICHHs, €CIIU YCIOBUS TNPUMEHEHUS 3aJaHbl
B SIBHOW U HESBHOU (opme;

pemaTh 3aJa4d Ha JOKa3aTehCTBO MAaTEMAaTUYECKUX OTHOIICHUH U HaXOXCHUE
r€OMETPUYECKUX BEIIUYUH,

MPUMEHATH MPOTPAMMHBIE CPEJICTBA U JICKTPOHHO-KOMMYHUKAITUOHHBIE CUCTEMBI
IIPU PEIICHUN CTEPEOMETPUUECKUX 3a1aY;

OPUMEHATHh IOJYyYECHHbIE 3HAHUS HAa IMPAKTUKE: CPAaBHUBATh, AHAIM3UPOBATH U
OLICHUBATh PEAJIbHBIE CUTYAIH, IPUMEHITh U3yUYECHHbIC TIOHATUSA, TEOPEMBI, CBONCTBA
B TIpollecce IMOMCKa pEIIeHHs MaTeMaTH4ecKd CGHOPMYIUPOBAHHONW MPOOIEMBI,
MOJENHNPOBATH PEAJbHBIE CUTYallUM Ha SI3bIKE T'€OMETPHUU, HCCIEN0BATh MOCTPOCHHBIE
MOJIENIM C HMCIOJIb30BAHUEM T'€OMETPUYECKUX MOHATUNA W TEOpeM, ammapara ajareOpsl,
pemaTh NpakTUYECKUE 3a/1a4, CBSI3aHHBIE C HAXO0K/ICHUEM T€OMETPUUECKUX BEITNYNH;

UMETh TPEJICTABICHUS 00 OCHOBHBIX ATamax pa3BUTHS T€OMETPUH KaK COCTaBHOM
yacTu (yH/IaMEHTa Pa3BUTHUS TEXHOIOTUH.
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10 KJIACC
HazBanue Komnuect OCHOBHBIE BUJIBI
OCHOBHOE cojiep>KaHue
pasnena (Tembl) BO JIeSITCILHOCTH
Kypca JacoB yUamuxcs
Benenue B crepeoMeTpuio 2 OCHOBHEBIE OnpeaensTh MIOCKOCTh KaK GuUrypy,
3 IPOCTPAHCTBEHHBIE (DUTYPHI. B KOTOPOU BBITIOJIHSIETCS

[ToHsATHS CTEpEOMETPHUH: TOUKA,
npsiMasi, TIOCKOCTb,

POCTPAHCTBO.

OcHOBHBIE MTpaBUIIa U300pAKEHUS

Ha PUCYHKE IJIOCKOCTH,
napayIeNIbHBIX MPSMBIX (OTPE3KOB),
CepelMHbI OTPE3Ka.

Ilonsarus: MEPECEKAIOIINECS
TUTOCKOCTH, TIEpeCeKaloNIuecs npsmas
Y TNIOCKOCTh; TTOJTYyIIPOCTPAHCTBO.
MHororpanHuK#, H300paKeHHe
MPOCTEHIITNX MPOCTPAHCTBEHHBIX
buryp, HeCyIIECTBYIOIINX

00BEKTOB. AKCHOMBI

CTEpPEOMETPHH U TIEPBHIE

CJIEICTBHSI U3 HUX.

Cnoco0bI 3a1aHus IPSIMBIX

Y TTIOCKOCTEH B

raHuMeTpus. Jlenate mpocrenme

JIOTUYECKHUE BBIBOJIBI U3
aKCHOMATHKH IUIOCKOCTH.
[IpuBOOUTH NPUMEPHI pEATBHBIX
00BEKTOB, UcaNu3aIuen
KOTOPBIX SIBIIIFOTCS AaKCHOMBI
T€OMETPHH.

N3yuarh, IpUMEHSTH
MPUHLUIIBI TOCTPOCHHUS
CECUYCHHUM.

Hcnonp30BaTh 411 HOCTPOEHUS
CEYCHHMU METOJI CJICJIOB, METO/I
BHYTPEHHET0 MPOEKTUPOBAHUS,
METO/I IEPEHOCA CEKYIIEN
MJIOCKOCTH.

Pemrate crepeomerpruyeckue
3a/1aud: Ha OIpeJeIICHUE BUIA
CEUYECHUS U HaXOXKJICHUE €ro
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IPOCTPAHCTRBE.
O603HaueHHs NPAMBIX U
iockoctei. CeueHus.
N3o0paxenue ceueHuit

IUIOLIAH.

AKTyanu3upoBaTh (GaKThl U
METObI INTAHUMETPHH,
pENEBAHTHBIE TEME, IPOBOAUTH
aHAJIOTUHU.

Hcrnonp30BaTh IpHU pELICHUH 33124
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nupaMu/Jibl, Ky0a U MPU3MBI,
KOTOPBIE MPOXOJST YEPE3 UX
pébpa.

N3o6pakenue

NepeECeYEHUs

MOJTYYEHHBIX

TTIOCKOCTEM.

PackpammBanue nocTpoeHHbIX
CEUYEHUH Pa3HBIMH IIBETAMH.
Meron cnenoB aJig NOCTPOEHUS
ceueHuid. CBoICTBa nepeceyeHui
NPSAMBIX U MJIOCKOCTEM.
[TocTpoeHue ceuenuii B mupaMuie,
KyOe 1o TpéM ToukaMm Ha pEOpax.
Co3pnanue BBIHOCHBIX YepTEXKEN U
3alUCh IAroB MOCTPOEHHS.
[ToBTOpEHUE TUIAHUMETPHH.
Teopema 0 NpONOPIMOHATBHBIX
otpeskax. [TogobOue
TPEYrOJIbHUKOB.

Teopema Menenas. Pacuérsl

B CCUCHHUAX HAa BBIHOCHBIX YCPTCIKAX.

Hcrtopus pazButus
IJTAHUMETPUU U CTEPEOMETPUU

CHEAYIOLINE TTIAHUMETPUUECKUE
(haKThl U METO/IBI:

Teopembl Qareca u

O MPOMOPLUUOHAIBHBIX OTPE3KaX.
AJNITOpPUTM JIENICHUS OTpE3Ka

Ha N paBHBIX YaCTEH.

Teopema Menenas.
PaBHOOeApeHHbIN

TPEYTrOJIbHUK.

PaBHOCTOpOHHUI

TPEYTrOJIbHUK.

[IpssMOyTOIBHBIM

TPEYTOJIbHUK.

CBOMCTBO cpeHEN TUHUU
TpeyroiabHuKa. CBOMCTBO
OMCCEKTPHUCHI yTila TPEYroIbHUKA.
CBOICTBO M€IMaH TPEYTOJIbHUKA.
[Tpu3naku mogo0us TPEYroJIbHUKOB.
[Tomy4ats mpeacTaBieHus: 00
OCHOBHBIX 3Talax pa3BUTHUS
r€OMETPHUH KaK COCTABHOM 4acTH
dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHIA

B3aunmuoe
PACIIOI0KEHUE MPSIMBIX
B IPOCTPAHCTBE

B3anmHoe pacnionoxenue
MPSIMBIX B TPOCTPAHCTBE.
CxpemuBaromuecs

KnaccudummpoBats
B3aMIMHOE PACIIOJIOKCHHE
TPSIMBIX
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npsamele. [Ipuznaku B IIPOCTPAHCTBE,

CKPELIHUBAIOLIMNXCS MPSIMBIX. WJUTIOCTPUPYSI PUCYHKAMHU U

[TapannenbHbie IpAMBIE MIPUBOJS IPUMEPHI U3
pEANBHOU JKU3HMU.
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B IIpocTpaHcTBe. Teopema

0 CYLIECTBOBAHUU U
€IUHCTBEHHOCTH IIPAMOU
MapAIUIETIbHOW TaHHOU
IIPSIMOM, IPOXOASLIEH Yepes
TOYKY MPOCTPAHCTBA U HE
JeXalen

Ha JJAHHOW NPSIMOM.

JlemMma o nmepeceueHun

MapalICIIbHBIX IMPAMBIX IIJIOCKOCTBIO.

[TapamienbHOCTH TPEX MPSAMBIX.
Teopema o TpEX mapaienbHbIX
IPSMBIX.

Teopema 0 CKpelHBarOIIUXCS
npsaMmbix. [TapannensHoe
IPOECKTUPOBAHHUE.

OcHOBHBIE CBOMCTBA
napaiesIbHOrO MIPOEKTUPOBAHMSL.
N300paxkenue pa3HbIX Guryp B
MapaJuIeIbHOU MPOEKIUH.
[lenTpanbHast TpOEKIHS.

VYron ¢ coHanpaBIeHHBIMU
CTOpPOHAMH. YTOJI MEXAY MPSMBIMH.
3agauyn Ha JOKA3aTEILCTBO

U UCCJIE0OBaHUE,

CBSI3aHHBIE

C PacHoJIOKEHUEM

Jloxa3biBaTh TEOpEMY

0 CYILIECTBOBAaHHUU u
€IUHCTBEHHOCTH  IapajuleJIbHOU
IIPSIMOM, IPOXOAALIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE

JIeXKallle Ha APYroM MpsMO;
JIEMMY O MEPECEUYECHHUH MIOCKOCTH
JIBYMsI [TApaJUIENbHBIMU IPSIMBIMU;
TEOpPEMY O TPEX MapajuIeIbHbIX
MPSMBIX.

Jloka3pIBaTh NMpU3HAK
CKPELIUBAIOIIUXCS MIPSAMBIX,
TEOPEMY O CKPELIUBAIOLIUXCS
IIPSAMBIX.

Jloka3pIBaTh TEOPEMY O PAaBEHCTBE
YTIIOB C COHAIIPaBICHHBIMU
ctopoHamu. OOBSACHATD, YTO
Ha3bIBACTCS MTapaJUICIbHBIM U

LEHTPAIbHBIM
MIPOEKTUPOBAHUEM 151 Kak
BBITIOJIHAETCSA IIPOEKTUPOBAHUE
dburyp Ha TIOCKOCTh. JloKa3pIBaTh
CBOKWCTBA MapaJuIETbHOrO
MIPOEKTUPOBAHMUSL.

N300paxath B apaiebHOM
MPOEKIIUU Pa3HbIC
reoMeTpUUecKue GUryphl.
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IPSIMBIX B IPOCTPAHCTBE

Pemate ctepeomeTpudeckue 3anauu
Ha JI0Ka3aTeIbCTBO U UCCIIEOBAHNUE,
CBSI3aHHBIE C PACIIONIOKEHUEM
IPSIMBIX B IPOCTPAHCTBE.
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[IpoBOIUTH AOKA3ATEIbHBIC
pacCyXICHUS MPU PEIICHUN
r€OMETPUUYECKHUX 3a]1ad,
CBSI3aHHBIX CO B3aMMHBIM
PaCIIOIOKEHUEM

MPSIMBIX B MPOCTPAHCTBE.
CpaBHUBaTh, AaHATU3UPOBATH U
OIICHUBATh YTBEPKICHHUS C LIEIIbIO
BBISIBIICHUS JIOTUYECKUA KOPPEKTHBIX
1 HEKOPPEKTHBIX PACCYKICHUM.
MonenupoBaTh peajibHbIC
CUTYyalluH, CBSI3aHHBIE CO
B3aUMHBIM

PaCTIONIOKEHUEM TIPSMBIX

B IIPOCTPAHCTBE, Ha SI3bIKE T€OMETPUH.
HccnenoBaTh NOCTPOCHHBIE
MOJIENIA C MCIOJIb30BAaHUEM
r€OMETPUUYECKUX

MIOHATUHN U TEOPEM, arnmnapara
anreopsl, UPPOBBIX PECYPCOB.
[TonyuaTe npeacraBieHue

O LIEHTPaJIbHOM

MPOEKTUPOBAHUU U 00 UCTOPUH
paboT MO TEOPUH MEPCIICKTUBBI

[TapannenbHOCTH
MPSAMBIX U INIOCKOCTEN
B IIPOCTPAHCTBE

[loHATHS: mapauIeIbHOCTh NPSIMOU
Y TTIOCKOCTH B IMPOCTPAHCTBE.

[Ipr3Hak napamneapbHOCTH NPSMON U

KnaccudummposaTts B3aiMHOE
PaCIIONIOKEHNUE IPSIMOU U
TUIOCKOCTH B TIPOCTPAHCTBE,
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m1ockoctu. CBoMCTBA
napauieIbHOCTH

IIPUBOJS COOTBETCTBYIOIINE
IIPUMEPBI
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IIPSIMOU U IIJIOCKOCTH.
['eomeTpuueckue 3anauun

Ha BBIUYKCIICHUE U

JI0KA3aTeJIbCTBO, CBSI3AHHBIEC C
NapayieIbHOCTHIO

NPSIMBIX U TUIOCKOCTEN B
npoctpaHcTBe. [locTpoeHne ceuenus,
MPOXOJISIIETO YEPE3 JaHHYIO
NPSIMYIO Ha YEPTEKE U
MAPAVIETBHOTO APYTOM MPSIMOU.
Pacuér oTHOIIEHNI.

[TapannenbHas mpoexkuus,
IPUMEHEHHE

ISl IOCTPOEHUSI CEYEHUN

Ky0a ¥ napaiesenumneaa.
CaolicTBa napauienenuneaa u
npu3Msbl. [lapamienbHble IIIOCKOCTH.
[Ipu3Haku napanieabHOCTH ABYX
IIJIOCKOCTEM.

Teopema 0 mapajuieIbHOCTH

Y €IMHCTBEHHOCTH

ITOCKOCTH, TPOXOASIIEH

yepes TOUKY, He

MIPUHAJICIKAILYIO JAHHOW MIIOCKOCTH
Y CIIEACTBUS U3 HEE.

CBolicTBa napasieabHbIX
IJIOCKOCTEM: O MapajieIbHOCTH

Y3 peaIbHOM KU3HU.
DopMynUPOBATH ONPEICIICHUE
[apaJljIeIbHBIX IIPSIMON U
IIJIOCKOCTH.

Jloka3bIBaTh MPU3HAK

0 MapajuIeJIbHOCTHU NPSAMOM U
IJIOCKOCTH; CBOMCTBA
MapaJIJIEIbHOCTH IPSIMOU U
IIJIOCKOCTH.

Pewrats crepeomerpruueckue
3a71a4M BBIYMCIICHUS U
JI0Ka3aTeNbCTBO,

CBSI3aHHBIE C MMAPAJIICITBHOCTBIO
IIPSIMBIX U IUIOCKOCTEU B
IIPOCTPAHCTBE.

Pemate npaktuueckue 3agaun
Ha IOCTPOCHUE CEUECHUM Ha
yepTekax TeTpasipa u
napajuieJenuneaa.

Pewrats crepeomerpruueckue
3a71a4M, CBSI3aHHBIE C
MMOCTPOCHUEM CEUCHUI
IIJIOCKOCTBIO.

[IpoBOAUTH JIOTHYECKHU
KOPPEKTHBIE 10Ka3aTEIbHbIE
pacCyXIeHUs

IIPY PELIEHUHU T€OMETPUUYECKUX
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IPSAMBIX [IEPECEUCHUS TIPU
NIEPECEYEHNN JBYX MMapaJUIEIbHBIX
IUIOCKOCTEN TPeTheil; 00 oTpe3kax
NapajuIeNIbHbBIX MPSMBIX,
3aKJIIOUEHHBIX MEXKTY
napajieIbHbIMUA

3a/1a4 CBSI3aHHBIX C
MAPAIETBHOCTBIO TIJIOCKOCTEM.
CpaBHMBAThH U aHAJIM3UPOBATH
peajbHbIE CUTYyaluH,
CBSA3aHHBIE C
[apaJIJIEIBbHOCTBIO PSIMOM U
IIJIOCKOCTH B IPOCTPAHCTBE;
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IJIOCKOCTSIMH; O IEPECCUECHUU
PsIMOM C ABYMs NapajuieIbHbBIMU
MJIOCKOCTSIMU

MOJIEIINPOBATH PEajbHbIC
CUTYallMH, CBSI3aHHBIE C
[1apaJlJIEIbHOCTBIO

MPSMOU U TIJIOCKOCTH B
MIPOCTPAHCTBE, HA SI3bIKE TEOMETPUU

[TepnieHnukysipHOC
Th MPSAMBIX u
IJIOCKOCTEN B
MIPOCTPAHCTBE

N

[ToBTOpEHUE: TEOpEMa

[Mudaropa Ha miockocTH,
TPUTOHOMETPUS

IPSAMOYTOJIBHOIO

TPEYTOJbHUKA.

CaoiicTBa Ky0a U IPsIMOYTOJILHOTO
napajuienenunena. Beraucienue
JUTMH OTPE3KOB B Ky0e u

MMPpAMOYT'OJIBHOM ITAPAJUICIICIIUIICIC.

[lepneHAUKYISPHOCTH IPAMOU

Y TI0CKOCTH. [Ipu3Hak
NEPHEHIUKYISPHOCTU IPSIMOM U
IockocTu. Teopema o
CYIIECTBOBAHUU U €JUHCTBEHHOCTH
IIPSIMOW,

MIPOXOIAIIEH YEPE3 TOUKY
IIPOCTPAHCTBA U
MEPIEHAUKYIIPHOU K IIJIOCKOCTH.
[110CKOCTH M NIEPIIEHANKYJISIPHBIE
UM MpsiMast

B MHOT'OI'PaHHUKAX.
[Tepnienaukyisip u

AKTyau3upoBaTh (HaKThl U
METO/Ibl INTAHUMETPUH,
pENEBAHTHBIE TEME, IPOBOJAUTH
aHaJOTHUU.

DopmMynUpOBaTH

ONpEIENICHHUS:
MIEPIIEHAUKYJIISPHBIX IIPSAMBIX

B [IPOCTPAHCTBE; OINPE/ICIICHUE
MPAMOU, TIEPIICHAUKYIISIPHOU K
IJIOCKOCTH.

Jloka3pIBaTh: IeMMy

O NMEPIEHAUKYISIPHOCTU IBYX
MapaiyIeIbHbBIX IPSAMBIX K TPEThEU
IIPSIMOM; TEOPEMBI O CBS3U MEXKIY
MapaJyIEIbHOCTBIO MPSIMBIX U UX
MEPIIEHANKYIIPHOCTHIO K IIJIOCKOCTH.
Jloka3bIBaTh: TEOpEMY,
BBIPAYKAIOLIYIO PU3HAK
MEPIEHANKYIAPHOCTH IPSIMOU U
IIJIOCKOCTH; TEOPEMY

O CyLIECTBOBAHUU U
€MHCTBEHHOCTH IPSMOW,
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HakJIoHHas. [locTpoenue
MEPIECHAUKYJIAPA U3 TOUKH
Ha MPAMYIO.

Teopema o Tpéx
nepreHuKysapax (mpsmas u
oOpatHas).

MIPOXOIAIICH Yepe3 NaHHYIO TOUKY U
NEPIICHAUKYIIAPHON K JAHHOU
IIJIOCKOCTH.

N306paxkaTh B3aMMHO
NEePIEHANKYJISIPHBIE

MPSMYIO
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YTroa MexXIy CKpeUBAOIIUMHUCS
npsMbimMu. Ilouck
MEPIECHANKYISPHBIX MPAMBIX C
MIOMOILBIO

NEPIEHANKYIIPHBIX NIOCKOCTEN
OpToroHanbHOE MPOEKTUPOBAHHUE.
[locTpoenue ceuenuii kyoa,
MPU3MBI, TPABUJILHON MUPAMUIBI C
MTOMOIIBIO OPTOTOHAJIBHOMN
POEKLHU.

CuMMeTpusi B IPOCTPAHCTBE
OTHOCHUTEJIBHO TNIOCKOCTH.
[LnockocTu cuMMeTpuil B
MHOI'OTpaHHUKaX.

[Ipu3Hak nepneHAuKyIIpHOCTH
MPAMOM U TIJIOCKOCTHU KaK
CJIEACTBUE CUMMETPHHU.
[IpaBuiIbHBIE MHOTOTPAHHUKH
Pacuér paccrosnuii OT TOUKH

10 mockoct. CrocoObl OMyCTUTh
MEPIICHAUKYJIISPBI: CHMMETPUS,
CIBUI TOUYKH 110 NTapaJJIEIbHON
PSIMOM.

CnBur no HenapaaeIbHON
PSIMOU, U3MEHEHHUE PACCTOSHUIN

U TUIOCKOCTb.

DopMyJIMPOBATH CBOMCTBO
NEepPHeHAUKYJIIsIpa 1o

OTHOIICHHIO K TIIOCKOCTH.
[Tony4ats npeacTaBiaeHUe o
3HAYEHUU NEPHEHAUKYIIApa IS
Ipyrux obsacredt Hayku (pusuka,
HHEPreTUKa, Ja3epPHbIC TEXHOJIOTHH),
B peaJIbHOM KU3HU (TEXHHKA,
OKpykaromiasi 00CTaHOBKa).
JlokasbIBaTh yTBEPXKICHUS,
CBA3aHHBIE C MTPOEKLIUEN NMPsIMOIl Ha
IJIOCKOCTh, HETIEPIICHIUKYIISIPHYIO K
ATOM NpsiMoit. Jloka3bIBaTh TEOPEMY
0 TPEX MEPHEHAUKYISAPAX U TEOPEMY
o0paTHyI0 TeopemMe 0 TpEX
NEepPHEHIUKYIApaXx.

[Tonmyyats nipencTaBieHUe

00 OpTOroHaILHOM

MPOCKTUPOBaHUU. [[0Ka3bIBaTh
TEOPEMY O MPOCKIINU TOYKHU HA

MPSAMYIO.
Pematp CTEPEOMETPUUECKHE
3a7a4u, CBSI3aHHBIE c

MEePHEHINKYIIPHOCTHIO MPSIMOU U
IUIOCKOCTH.
Pemate npukiiagaeie
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3aga4du, CBA3aHHBIC C
HaXO0XJICHHUCM
reOMCTPUYCCKUX BCIIUYIHMH.
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Pemats CTEPEOMETPUUECKUE
3a7a4u, CBSI3aHHbBIE Cc
NPUMEHEHUEM TEOPEMBI O TPEX
MEPIEHIUKYJIISIPAX,

HAXOXKJICHUEM

PacCTOSIHUH,

IIOCTPOEHUEM IPOCKLIUM.
CpaBHMBATH U aHATU3UPOBATH
YTBEPKJECHUS C LEIBIO

BBISIBJICHUS JIOTUYECKU
KOPPEKTHBIX U

HEKOPPEKTHBIX PACCYKICHUM.
AHanu3upoBaTh U

MOZICIIMPOBATH Ha A3BIKE
I€OMETPUM PEAIIbHBIE

CUTyalluH, CBSI3aHHbIC

C IEPHEHAUKYISIPHOCTBIO IPSMOU U
IIJIOCKOCTH; UCCIIEI0BATh
IIOCTPOCHHBIE MOJECIIH, B TOM YHCIIE
"

C MCIOJIb30BAaHUEM anmapara ajareopsl

VYTibl ¥ pacCTOSHUS

|

[loBTOpEHME: Yrom MEXIY
MPSIMBIMU Ha IUIOCKOCTH,
TPUTOHOMETPHUS

B IIPOU3BOJBHOM
TPEYTOJIbHUKE, TEOpEMA
KOCHHYCOB.

AKTyanu3upoBaTh (HaKThl U
METO/IbI INTAHUMETPUH,
pENEBaHTHBIE TEME, ITIPOBOAUTH
AHAJIOTUU.

DopmMyIUPOBATH

ONpPEAEIEHNE JBYTPAHHOIO
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[ToBTOpEHUE: YroaI MEXKIY
CKPEIIMBAIOIIAMUCS NPSIMBIMH
B IIPOCTPAHCTBE.
I'eomeTpuueckue METObI
BBIUHUCIIEHUS  yIyla  MEXAY
MPSIMBIMU B MHOTOI'PaHHHKAX.

yria.
JlokazbIBaTh CBOMCTBO paBEHCTBA

BCEX JIMHENHBIX YIJIOB JIBYTPAHHOTO
yria.

KnaccuduumpoBats AByrpaHHbIe
YTJIbI B 3aBUCUMOCTH OT UX
IpaagyCHOU MEpHI.
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JIByrpanssiii yron. CBONWCTBO
JIMHEWHBIX YTJI0B JIByTPAHHOTO
yria. [lepnenaukynsapHbie
IJIOCKOCTH.

CaolicTBa B3aUMHO
NEPIEHAUKYIIPHBIX TIOCKOCTEM.
[IpusHax

MEPHIEHANKYISIPHOCTH TIIIOCKOCTEH;
TEOpeEMa O MPSIMOM MepeceyeHus
JBYX IINIOCKOCTEN
MEPIECHAUKYISIPHBIX TPEThEH
MJIOCKOCTH.

[IpsitMOyTroBbHBIN

napaJuiesienumnen; Kyo;

U3MEPEHUS, CBOMCTBA
IPSAMOYTOJIBHOTO Mapajuieenunea.
Teopema 0 quaronanu
NPSAMOYTOJIBHOTO Mapajuieienuneaa u
CIIECTBUE U3 HEE.
CrepeomMeTpruUeCKUE U MMPUKIIATHbBIC
3a7]a4¥, CBSI3aHHBIE CO B3aUMHBIM
PACMOJIOKEHUEM MPAMBIX U
IJIOCKOCTH.

[IoBTOpEHME: CKPELIMBAIOIINECS
npsiMble, TapajieIbHbIE

IJIOCKOCTH B CTAHAAPTHBIX
MHOrorpanHukax. [lapa

®opmynupoBaTh ONIPEAEICHUE
B3aMMHO NEPIEHNKYIISIPHBIX
IIJIOCKOCTEM.

Jloka3biBaTh TEOpEMY O

IIpU3HAKE

NEPNEHAUKYIISIPHOCTU JBYX
IIJIOCKOCTEM.

DopmMynUpPOBaATH CIEICTBUEC

(13 MpU3HaKa) 0
NEePNEHINKYIIPHOCTH
KOTOpasi TMEpPHEHIUKYJApHA MPSIMOil,
II0 KOTOPOW IIEPECEKAITCs  JBE
IJIOCKOCTH, 3TH IJIOCKOCTSIM.
Jloka3bIBaTh yTBEPKICHUS O

€ro CBOMCTBAXx; TEOPEMY U

CJIIEICTBUE

U3 HeE€ 0 JuaroHalsax
MPSIMOYTOJIBHOIO TIapajulesIeuIie1a.
Pewate crepeomeTpuyeckue

3a/1a4H, CBSA3aHHBIE C
NIEPIEHANKYJIIPHOCTD MPSAMBIX U
IJIOCKOCTEM, UCIIOJIb3YS
IUTaHUMeTpUYecKue GakKThl U

MeTozsl. [IpoBoauTE TOrHYECcKn
KOPPEKTHBIE 1OKAa3aTEIbHbIE
paccyXIeHUs IIPU PELICHUN
reOMETPUYECKUX 3a/1a4,

TJIOCKOCTH,
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napaJiICJIbHbIX IUIOCKOCTEH Ha CBA3aHHBIX C
CKPCIIMBAIOIIUXCA IIPSAMBIX, NEPHNCHAUKYIIAPHOCTBIO
PaCCTOAHNUC MCKIY IJIOCKOCTEH.
CKPCIIMBAIOIITUMUCA AHaJ'II/ISI/IPOBaTB n
IIPpsIMBIMU B IIPOCTBIX MOJCJIUPOBAThb Ha A3BIKC
CUTyaluigax. reoMCTpPHH PCAJIbHBIC
OHYCKaHI/Ie NEPICHANUKYIIAPOB, CUTyalluu, CBA3aHHBIC
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BBIYMCIICHUE PACCTOSAHUMN OT
TOYKH JI0 TOYKH; IIPAMOM;
IJIOCKOCTH.

Brruncnenue pacctossHun
MEK1Y CKPEIIUBAIOIIAMUCS
NPSMBIMU

C ITOMOIIIBIO
NEPIECHANKYISIPHON
MJIOCKOCTH.

TpéxrpanHsli yroJ,
HEPABEHCTBA JJIs1 TPEXTPAHHBIX
YIJIOB.

Teopema ITudaropa,
TEOpPEMBI KOCUHYCOB U
CHHYCOB

JUISL TPEXTPAHHOTO YTJIA.
DneMeHTHI cPepuuecKo
F€OMETPUH: I'€0JIE3NYECKUE
JIMHUU Ha 3emMJie

C NEPNEHAUKYISPHOCTBHIO MPSIMBIX
Y IIOCKOCTEH.

HccenenoBaTth MOCTPOCHHBIE
MOJENH, B TOM YHCJIE U C
MCIIOJIb30BAHUEM arlapara
anreopsbl.

Pemrate npuknaaHsie

3a/1a4, CBSI3aHHBIE C
HaX0XKJICHHUEM

r€OMETPUUECKUX BEJIMYHH

MHororpasHuKU

CucremaTtuzanus 3HaHUM:
MHOrorpaHHuK U €ro
saneMmeHThl. [Tupamuna. Buas
ApaMu.

[IpaBunpHas nupamuaa.
[Ipusma. Ipsmas u
HAaKJIOHHAs MPU3MBI.
[IpaBunbpHas npusma.

PaGotath ¢ yueOHUKOM:

3aJ1aBaTh BOIIPOCHI, JeNIaTh
3aMedYaHus,

KOMMEHTapHH.

AHaTU3UpOBaTh PEIICHUE 3aaUH.
PucoBath BeITTyKITBIC
MHOTOTPAaHHUKH C 3aJJaHHBIMH
CBOMCTBaMU; BOCCTAaHABINBAThH
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[IpsAmoit mapannenenunesn,
IIPSAMOYTOJIbHBIN NTapaJlICIICIIUIEN,
Ky0. BbIlmykiible MHOTOTpaHHUKH.
Teopema Diinepa. [IpaBunbHbIC U
MOJIYIIPABUJIBHbIE MHOTOTPAHHHUKHU

0o0IHi BU

BBIITYKJIOTO MHOTOI'PaHHUKA 110

JIBYM €TO MPOEKIUSIM.

Jloka3bIBaTh CBOMCTBA

BBIITYKJIOT'O MHOTOTPaHHUKA.
PucoBaTh BBIMYKIIbIE MHOTOTPAHHUKHU
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C Pa3HOU MIEPOBOU
XapaKTePUCTUKOM; UCCIEA0BATh
BO3MOKHOCTH MOJIYYEHUS pe3yibTaTa
IIPY BapbUPOBAHUU JTAHHBIX.
Jloka3bIBaTh CBOMCTBA MPABUIBHBIX
MHOTOT'paHHUKOB. [TnaHupoBaTh
MOCTPOEHUE MPABUIIBHBIX
MHOTOT'PAaHHUKOB HAa TOBEPXHOCTAX
JIPYTUX MPaBUIIbHBIX
MHOTOT'PaHHUKOB

BekTopsl B mpocTpaHCTBE

-

[lonsiTue BekTOpa HA
IJIOCKOCTH U B IIPOCTPAHCTBE.
CyMMa 1 pa3HOCTb BEKTOPOB,
MIPaBUJIO MapaJljIeIenuIea,
YMHOKEHUE BEKTOpa Ha YKCIIO,
pa3lioKEHUE BEKTOpa

1o 6a3ucy TpéX BEKTOPOB, HE
JISKAIIUX B OJHOM INTOCKOCTH.
CkansipHoe npou3BeCHUE,
BBIYHMCIICHUE yTIIa MEXKY
BEKTOpaMH B IIPOCTPAHCTBE.
[IpocTeiimue 3a1auu ¢ BEKTOpaMu

AKTyanm3upoBaTh (PakTel U
METObI INIAHUMETPHH,
pEJNEeBaHTHBIE TEME, IPOBOAUTH
aHaJOTHUU.

OnepupoBaTh NOHITUSMH:
BEKTOP HA MJIOCKOCTH U B
MIPOCTPAHCTRBE;

KOMILIAHAPHBIE BEKTOPHI.
[TpuBOoAUTH IpUMEPHI HU3HUESCKUX
BEKTOPHBIX BEJTUYHH.

OcBauBaTh npaBuia
BBITIOJTHEHUS JICUCTBUHU
CJIO’KE€HHUSI M BBIUMTAHUS
BEKTOPOB, YMHOXEHHUS BEKTOPA
Ha YUCJIO.

Jloka3bIBaTh NpHU3HAK
KOMILIAHAPHOCTH TPEX BEKTOPOB.
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Jloxa3biBaTh TEOPEMY O
pa310KEeHUH JTF000r0 BEKTOPA 110
TPEM JaHHBIM HEKOMIIJIAHAPHBIM
BEKTOpaM
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[ToBTOpenue,
000011IEHUE U
CUCTEMaTHU3aNUs 3HAHUU

O6o0marolee NOBTOPEHUE
MOHATUNA U METOHOB Kypca
reOMETPUU

10 xnacca, cucTemaTu3anus
3HaHuu. Mctopus pazButus
CTEpPEOMETPHUH KaK HayKH U €€ poJib
B Pa3BUTHUU COBPEMEHHBIX
UH)KEHEPHBIX U

KOMITBIOTEPHBIX TEXHOJIOTUI

Pewrate crepeoMmeTpuyeckue
3a7]a4M Ha J10Ka3aTeIbCTBO
MaTeMaTUYE€CKUX OTHOLICHUH,
HaXOXJECHUE T€OMETPUUECKUX
BEJIMYUH (JJTUH, YTJIOB, TUIOMIAJEH,
00BEMOB).

Hcnonb30BaTh npu pelieHun
CTEPEOMETPUUECKUX 3a]1a4
MJIaHUMETpUUYeCcKue (haKThl U
MeToibl. [IpOBOUTH TOrMYECKHU
KOPPEKTHBIE JI0KA3aTeJIbHbIE
paccyXJIeHHs

MIPU PELIEHUH CTEPEOMETPUUYECKUX
Y TJJAHUMETPUYECKHUX 3a]1ay.
CpaBHHMBATh U AHAIU3UPOBATH
peabHbIE CUTYallud U BBISBISATH
BO3MOKHOCTh €€ MOAEIUPOBAHUS
Ha A3bIKE TEOMETPUHU.
MopaennpoBars peaabHYO
CUTYaLHIO Ha S3bIKE T€OMETPUU U
HCCIIEI0OBATh MOCTPOCHHBIE MOJENH,
B TOM YHCJIE U C UCIOJIb30BAHUEM
anmapara anreopsl. Micronb3oBaTh
KOMIBIOTEPHBIE MPOrPaAMMBI ITPH
pELICHUN 3a7a4.

[Tony4aTe npencTaBiICHHUE O
r€OMETPUH KaK O pa3BUBAIOLIEHCS
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HayKe, UCCIIEAYIOLIEN OKPY KA
MUp,
CBSI3aHHOM C peajibHIMU OOBEKTaMH,
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IIOMOTAIOIIEH PEIIUTh
peabHbIC JKU3HEHHbIE
CUTYyaluu O pPOIU
CTEPEOMETPUU B PA3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUM.
CpaBHMBATH U aHATU3UPOBATH
YTBEPKIECHUS C LIEIBIO
BBISIBJICHUS JIOTUYECKU
KOPPEKTHBIX U

HEKOPPEKTHBIX PACCYKICHUM.
HccenenoBaTh MOCTPOCHHBIE
mozenu. Mcnonp3oBaTh U(poBLIE

pecypchl

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME 2

o -
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11 KJIACC
HazBanue Komnuect OCHOBHBIE BUJIBI
OCHOBHOE cojiep>KaHue
paznena (TeMbl) BO JIeSITEIbHOCTH
Kypca 4acoB yYaIIUXCS
AHanuTryeckas reOMETPUs 1 [ToBTOpEHUE: KOOPJMHATHI AKTyanu3upoBaTh (PakThbl U
5 BEKTOpa Ha IJIOCKOCTH U B METObI INIAHUMETPHH,

IIPOCTPAHCTBE, pENEBAHTHBIE TEME, IPOBOAUTH
CKAJIIpHOE IIPOU3BEICHUE aHaJOTHUU.
BEKTOPOB,  BBIYHCIICHUE yriaa CBouTH JICUCTBUSA c
MEKy BEKTOPAMH B MPOCTPAHCTBE. BEKTOpAMU K aHAJIOTUYHBIM
YpaBHeHHE NOPSIMOU, IPOXOISIIEH JNEUCTBUSIM c 150,
yepes ABe TOUYKH. KOOpAMHATAMMU.

YpaBHEHHE TIOCKOCTH,

HOpMaJlb, YPaBHEHHUE MIIOCKOCTH

B OTpE3Kax.

BekTopHoe npousBeeHue.
JIuHeliHbIe HEPABEHCTBA, JIMHEUHOE
pOrpaMMHPOBAHUE.
AHaNUTUYECKUE METO/IbI pacuéra
yIJla MEXAY IPSAMBIMU U
IJIOCKOCTSIMA B MHOTOTPaHHUKAX.
dopmyna

paccTosIHUA OT TOYKH 10
IJIOCKOCTHU B KOOPJIMHATAX.
Haxoxnenune  paccrossHuid — OT
TOYKHU JI0 MJIOCKOCTU B KyOe U
MPAaBWILHOM MTUPaMUIE

BcnomMuuTh onpezieneHue
CKJISIPHOTO YMHOKEHUS U €TO
CBOICTBA.

BruraucnaTes ¢ moMoIs0
CKJISIPHOTO YMHOKEHUS JIJTUHBI
BEKTOPOB, YIJIbl MEXAY HUMU,
YCTaHaBJIMBATh
MEPHEHIUKYJISIPHOCTh BEKTOPOB.
BrIBOIMTE ypaBHEHUE IUIOCKOCTH
1 (popMysy pacCTOSHUS OT TOUKU
JI0 TIJIOCKOCTH.

Pemats 3amauun, coueras
KOOPAWHATHBIN U BEKTOPHBIN
MeToAbl. [[poBOUTE JOTHUECKH
KOPPEKTHBIE JJOKa3aTEJIbHBIC
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paccyKJIeHUs

IIPU PELIEHUN T€OMETPUYECKUX
3a/1a4 Ha IPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/A.
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AHanu3UpOBaTh U MOAECIUPOBATH
Ha SI3bIKE TEOMETPUU PEaIbHbBIC
CUTYaIlUH, CBA3aHHbBIE BEKTOpAMHU
U KOOpJAUHATaMHU.

HccnenoBaTh NOCTPOCHHBIE
MOJICJIN, B TOM YHCJIE U C
MCIIOJIb30BAHUEM armapara
anreOpsl.

Hcnonn3oBaTh

KOMITHIOTEPHBIE MPOTPAMMBI.
3HAKOMUTHCS C UCTOpUEH
Pa3BUTHSI MATEMATUKHU

[ToBTOpEHue,
000011eHNE U
cuUcTeMaTHh3alusa 3HaHU

o

CedeHnst MHOTOTPaHHUKOB:
CTaHIAPTHbIE MHOTOIPAaHHUKH,
METO/JI CJIEJIOB, CTAaHAAPTHHIE
IJIOCKOCTH, IEPECEUCHHUS IIPSMBIX U
mrockocre. [lapamtensHbie
IIPSIMBIE U TUIOCKOCTH
IapaJuyieIbHbIC CEUCHUS, PACUET
OTHOIIEHUM, YIJIbl MEXIY
CKPEIIUBAOMIUMUCS TPSIMBIMHU.
[leprieHAUKYIIApHBIE NPSIMBIE U
IJIOCKOCTH: CTaHJIAPTHBIE MaphI
MEPIEHAUKYJISIPHBIX TIIOCKOCTEN
Y TIPSIMBIX, CAMMETPHUH
MHOTOTPAHHUKOB, TEOPEMA O
TPEX

Ctpouts ceyeHusl.

Pewrate cTepeomeTpuieckue
3a/1a4d Ha JJOKa3aTeIbCTBO
MaTeMaTU4E€CKUX OTHOILICHHUIA,
HAaX0KJICHHE T€OMETPUUYECKUX
BEJIMYUH (IJIMH, YIJIOB, IIOLIAJEH,
00BbEMOB).

Hcnonp30BaTh Npy pelIeHU N
CTEPEOMETPUUECKUX 3a]1a4
MJIaHUMETpUUYecKue (haKThl U
MeTobl. [IpoBOaUTS JIOrMUecKn
KOPPEKTHBIE JOKA3aTEIIbHbIE
paccyXJIeHUs

IIPU PELICHUU
CTEPEOMETPUUECKUX 3a]1a4.
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| NEPHCHAUKYJIAPAaX, BBIYUCICHUA JJINH ‘ CpaBHI/IBaTB M aHAJIN3UPOBATH
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B MHOTOTpaHHUKAX.

[ToBTOpEHME: IIIOLIAN
MHOTOYTOJIbHUKOB,

(bopMyIIbl 1A MJI0IAEH,
cooOpakeHust Mo I00usl.

IInomanu CeUCHUU
MHOTOI'PaHHUKOB: 1 (V1IEN 1
NOBEpPXHOCTEH, pa3pe3aHusi Ha
4acTH, COOOpakeHHsI o 100us

pealbHbIE CUTYallUu U
BBISIBJISITH BO3MOKHOCTD €€
MOJICITUPOBAHUS HA SI3BIKE
T€OMETPHUH.

MoaenupoBarh peanbHYyIO
CUTYaLIMIO Ha SI3bIKE T€OMETPUU U
MCCIIEI0BATh MTOCTPOEHHBIE MOJICIIH,
B TOM YHCJIE€ U C UCIIOJIb30BaHUEM
anmaparta anreopsl. Mcnonb3oBaTh
KOMIIBIOTEPHBIE MPOrPaMMBbI MPU
pELIeHUH 3a/1a4

O06bEM MHOTOTpaHHUKA

o

O6BéM Tena. O0BEM
IPSIMOYTOJIEHOTO
napasuienenumnesna. 3a1aqu

00 yaBoeHUH Ky0a, 0
KBaJipaType Ky0a; 0 TPUCEKIIUU
yria.

CrepeomMerpuueckue

3a/1auu, CBSI3aHHBIC C

00BEMOM

IPSIMOYTOJIBHOIO MapaJuIeIICUIIe1a.

[TpukitagHelie 3a1a4u,
CBSI3aHHBIE C BEIYHCIIEHUEM
00BEMa

MPSIMOYTOJIBHOTO
napajenenuneaa. OoneéM
MPSIMOU MPU3MBI.

CB00OOHO OTIEPUPOBATH
MOHATHSAMH: 00BEM Tena, 00BEM
MPSIMOYTOJILHOTO
napasuieseIuIe /1a.
DopMyJIUPOBATH OCHOBHBIE

CBOMCTBa 00BEMOB.

Jloka3wsiBaTh TEOpEMY 00 00bEME
IPSIMOYT OJILHOTO
napajuiesienuneaa, CIeICTBUS U3
HEE.

Pa3zpesatp

MHOT'OTPaHHUKH,
MepEeKIIaJIbIBaTh YACTH.

Pewate ctepeomerpruueckue
3a/1a4u, CBSI3AHHBIE C
BBIYHMCIICHUEM 00bEMA
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CrepeoMeTpruyecKue 3a1a4u, IIPSIMOYT'OJIBHOI'O

CBSI3aHHBIE C BBIYUCICHUEM Napajuieaenumnea, IpusMsl.
00BEMOB IIPSIMOIA TPU3MBI. CpaBHMBATH U aHAJU3UPOBATh
[IpuknanHble 3aa4u, CBsI3aHHBIE C YTBEPKACHUS C LIEIBIO
00BEMOM BBISIBJICHUS

IIPSIMOU IPU3MBI.
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Boruncnenue 065EMOB TeN

C IIOMOIIBIO ONIPENEIIEHHOTO
uHTerpaia. O0bém
HAaKJIOHHOM IIPU3MBI,
TUPAMUJIBL.

dopmyna 00bEMa
nupaMuisl. OTHOIICHHE
00bEMOB MUpaMUJ C OOIITUM
yTJIOM.

CrepeomeTprdeckue 3a1a4u,
CBSI3aHHBIE ¢ 00BEMaMU

HAKJIOHHOM IMPU3MBI, ITINPAMHUABI.

[Tpuxitagabie 337291 1O TEME
«OOBEMBI TEM», CBS3aHHBIE C
00BEMOM HAKJIOHHOM MPU3MBI,
TUPaAMUJIBL.

[Ipumenenne 06bEMOB.
Brraucnenue paccTosHUs 10
TUTOCKOCTH

JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX

pacCcyKICHUM.

AHanmu3upoBaTh U

MOJICTUPOBATH Ha SI3BIKE
T€OMETPUH peasIbHbIC

CUTYaIlUH, CBSI3aHHBIE C
00BEMOM

MPSIMOYTOJILHOTO
napasuiesienurneaa, MpusMsl,
MAPaMU/IBI.

HccnenoBath MOCTpOEHHBIE
MOJIeNIH, B TOM YHUCJIE U C
UCIIOJIb30BaHUEM arrmapara
anreOpsl.

BBIBOIMTE OCHOBHYIO
UHTETPAIbHYIO GOPMYITY IS
BBIYHCIICHUS 00BbEMOB TE.
Jloka3piBaTh  TEOpemy 00
00bE€ME HAKIOHHOW MPHU3MBbI
Ha [OpuUMEpe  TPEYroJbHOU
MPU3MBI U

JUJ1S1 TPOU3BOJILHOM TIPU3MBI.
Jloka3pIBaTh TeOpeMy: 00 00BEME
nupaMu/ibl, GOpMyIUPOBATH
CJIEICTBUS U3 Hee: 00bEM YCeUEHHOU
nupaMuibl. BeiBoguth hopmyny st
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BBIYHUCIICHUSI 00BEMOB yCEUEHHOM
MAPaMUIBI

Tena BpameHus

N

[unusapuyeckas
MOBEPXHOCTh,  OOpa3yrolue
HWIMHIPAYECKOU
ITIOBEPXHOCTH.

CB000OIHO OnIEpUpPOBaTh
MOHATUSMU : IWITUHAPUIECKAs
MIOBEPXHOCTh, HWIUHP. M3y4yaTh
CIOCOOBI
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Mumunap. Ipsamoit kpyrosoi
wrwmHap. [hnomans
MOBEPXHOCTH IIWJIMH]IPA.
Konnueckas moBepXHOCTb,
o0pasyrornue KOHUYECKOM
noBepxHocTH. Konyc. Ceuenue
KOHYCa TJIOCKOCThI0, MapajuieIbHOM
MJIOCKOCTH OCHOBaHMUSI.

Y ceu€HHBIN KOHYC.
N3o0paxeHnne KOHYCOB U
YCEUEHHBIX KOHYCOB.

[Tnomanp 60KOBOM MOBEPXHOCTH
Y TIOJIHOM ITOBEPXHOCTH KOHYCA.
CrepeoMeTpruyecKue 3a1auu

Ha JI0Ka3aTEIbCTBO U
BBIYHCIICHUE, MOCTPOCHHEM
CEUCHUI [UIIMHpPA, KOHYCA.
[Ipukiagueie 3a1a4uu,

CBSI3aHHBIE C TUJIUHIPOM.

Cdepa u map.

[lepeceuenue chepsl u mapa

¢ iockocThro. Kacanue mapa

U cephl TUIOCKOCThIO. Bua n
n300pakeHune mapa.

VYpaBuenue chepsl. [Lmomans chepbr
U €€ yacreil.

Cummetpus cepsl U mapa.

ITOJTyYEHHUS
UWIMHIPAYECKON

MIOBEPXHOCTH, IWJIMHPA.
N300paxkaTh UUIUHAP U €r0
CEYEHUS MIIIOCKOCTBIO.

CB000OIHO OTIEpUPOBATH
MOHATUAMU: KOHUYECKas
IIOBEPXHOCTh, KOHYC, YCEUEHHBIN
KoHyc. M3yuyaTs criocoOsbl
MOJIyYEHUSI KOHMYECKOMN
MOBEPXHOCTH, KOHYCA.
N300paxxaTh KOHYC U €r0 CEYECHMUSI
IIJIOCKOCTBIO, IPOXOJAIIEH Yepes
0Cb, U INIOCKOCTBHIO,

NEPNEHNKYIAPHON
K OCH.
BbeIBOIUTH dbopmyIbt U1t

BBIYUCJIEHUSI OOKOBOM M IIOJHOM
IIOBEPXHOCTEN  TEJI  BpaICHUS.
Pemats

CTEpEOMETPUYECKHUE 3a/1a4H,
CBSI3aHHBIE C TE€JIAMHU BpaIllCHUS,
HaXO0KJCHUEM IO OOKOBOM U
MOJTHOW MOBEPXHOCTH, MOCTPOCHUEM
CCUCHUH.

Hcnonp30BaTh Npu pemieHUN 3a1aqd
MJIaHUMETPUUYECKre (PaKThl U
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MeTtozpl. CpaBHUBATh U
aHAJIU3UPOBATh YTBEPKICHUS C
LIETIBIO BBISIBJIEHUS JIOTHYECKU
KOPPEKTHBIX U

HEKOPPEKTHBIX PACCYKICHUIA.
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Crepeomerpruyeckue 3a1aun
Ha JI0Ka3aTEeIbLCTBO U
BBIYHCJICHHE, CBSI3aHHBIC CO
chepoit u mapom, MOCTPOCHUEM
UX CCUCHUU

TUIOCKOCTBIO.

[Ipuknagueie 3a1auu,
CBsI3aHHBIE CO chepoit u
1apoM.

IToBTOpEHUE: OKPYKHOCTH

Ha IUIOCKOCTH,

BBIYHCJICHHS B

OKPYHOCTH,

CTaHJapPTHBIC TTOI00USI.
Pa3znuuHbpie KOMOMHAIIMY TEN
BpAIllCHUSI © MHOTOTPAHHUKOB.
3agayu 1o teMe «Tema n
MTOBEPXHOCTH BPAICHUSI»

AHanmu3upoBaTh U

MOJEIUPOBATH HA SI3BIKE
T€OMETPUH PEAIbHBIE

CUTYaIlUH, CBS3aHHBIE C

KOHYCOM U LHWJIUHJIPOM.
HccenenoBaTth MNOCTPOCHHBIE
MOJENH, B TOM YHCIIE U C
MCIIOJIb30BAHUEM allapara
anreopbl

AKTyam3upoBaTh (PakThl U
METO/IbI INTAHUMETPHH,
pEJNeBaHTHBIE TEME, IPOBOAUTH
aHaJIOTHUH.

CB00OIHO OTIEpUPOBATH
NOHATUAMU: cdepa U 1ap, LHEeHTp,
paauyc, nuameTp cdepsl U Iapa.
HccnenoBats B3auMHOE
pacroyioxkeHue cepbl U MITOCKOCTH.
®opmMynUPOBATH ONPEICIICHUE
KacaTeJIbHOM IIOCKOCTH K cdepe.
Jloka3bIBaTh TEOPEMBI O CBOKWCTBE
Y IIPU3HAKE KAcaTEIbHOU
IIJIOCKOCTH.

BoeiBonuth popmyny st
BBIYHMCIICHUS IO cPephl uepes
paauyc cdepsl. Pemars
CTEPEOMETPUUECKUE 3a/1a4H,
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CBsI3aHHBIE CO Cepoid U mapom,
HaXO0XJICHUEM IuToiaau cepsl u eé
4acTel, IOCTPOCHUEM CEYCHUN
cdepsl U 1apa.
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AHanmu3upoBaTh U
MOJIETIUPOBATH HA A3BIKE
r€OMETPUHU PEATbHBIC

CUTYyalllH, CBSI3aHHBIE C IAPOM
u chepoti.

Peuiates npocTeie 3a1auu, B
KOTOPBIX (PUTYPUPYIOT
KOMOMHAITUY TEJ BpalleHUs U
MHOTOT'PAHHHUKOB.

Hcnonb3oBaTh Mpy peUICHUH 3a/1ad,
CBSI3aHHBIX CO C(pepoii U MIapoM,
MJIaHUMETpUUYeCcKue (haKThl U
MmeTonsl. Perate
CTEPEOMETPUUECKHE 3a/1aUH,
CBSI3aHHBIE C TEJIAMU BpallCHHUS,
MMOCTPOCHUEM CEUCHUN TEN
BpalleHUs, ¢ KOMOMHAIIUSIMU TEJ
BpAIllCHUSI © MHOTOTPAHHUKOB.
[IpoBOAUTH JIOTHYECKHU
KOPPEKTHBIE 10Ka3aTEIIbHbIC
paccyXIeHUs

IIPY PELICHUU T€OMETPUUYECKUX
3a7a4, CBSI3aHHBIX C
MEPIECHANKYISIPHOCTHIO
IJIOCKOCTEM.

AHanu3upoBaTh U MOJEIUPOBATH HA
A3bIKE TEOMETPUU PEATIbHBIC
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CUTYAalluH, CBA3aHHBIE C
MHOT'OTpaHHUKaMHU.
HccenenoBaTth MOCTPOCHHBIE
MOJEJH, B TOM YHCIIE U C
UCII0JIb30BAHUEM amrapara
anreopbl
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ITnowmanu
MOBEPXHOCTH U
00BEMBI KPYTJIBIX TEJ

O6BéM nunuuapa. Teopema
00 00BEME MpsIMOTO
wrwmHapa. [nomanu
OOKOBOU U MOJHOM
MTOBEPXHOCTH IIHJIMHIPA.
Brruncnenue 065EMOB Ten

C TIOMOIIIbIO

OTNpeeIEHHOTO HHTETpaJa.
O0bEM konyca. [Tnomanm
OOKOBOM U MOJTHOM
MIOBEPXHOCTH KOHYCA.
CrepeomeTpuyeckue 3a/1auu,
CBSI3aHHBIE C BBIYHMCIICHUEM
00BEMOB IIWIIMH]IPA, KOHYCA.
[TpuknagHbie 32244 1O TEME
«OO0BEMBI U TUTIOIIAH TOBEPXHOCTEHN
Te.

O0BEM mIapa 1 mapoBOro CeKTopa.
Teopema 00 06bEMe mapa.
[Tnomanpk chepsr.
CrepeomeTpruUuecKue 3a/1auu,
CBSI3aHHBIC C BEIYHMCIICHUEM
00BEMOB 11apa, MapoBOTO
CErMeHTa, IMMAapOBOT0 CEKTOPA.
[IpuknagHeie 3a1a4M 110 TEME
«OOBEMEI TE», CBSI3aHHBIE

¢ 00BEMOM I1apa M MIOIIAIbIO

CBobonHO OIEepUPOBATH
MOHATHAMH: 00BEM Tena, IJIOIAdb
MTOBEPXHOCTH. dopmynupoBaTh

OCHOBHBIE CBOMCTBA 0OHEMOB.
Jloka3sIBaTh TEOPEMBI: 00

o0béMe MIHHAPA; 00 00bEME
KOHYCa.

Be1BOAUTE (hOpMYITBI JIsI
BBIYHMCIICHUSI 00bEMA YCEUEHHOTO
KOHYCa.

HccnenoBaTh NOCTPOCHHBIE
MOJIEJIH, B TOM YHCIIC U C
HCIIOJIb30BaHUEM arlapara
anreOpsl.

3HaTh BO3MOXXHOCTH PEIICHUS 3a71ad
Ha TTOCTPOCHHE IIUPKYJIEM U
JIMHEMKOM, O KJIACCUYECKUX
Hepa3pelMbIX 3a/1auax.
CB00OIHO OTIEpUPOBATH MOHATUSIMH:
IapOBOM CETMEHT, IIIapOBOM CJIOH,
IIaPOBOM CEKTOP, OCHOBAHUE U
BBICOTA CETMEHTA, OCHOBAHUE U
BBICOTA I11APOBOTO CJIOS.
BrIBOIUTE (OPMYIIBI TSI
HaXO0XJEeHUSI 00HEMOB IIaPOBOTO
CEerMeHTa, IIIapoBOTO CEKTOpa,
mommaay cepsl. JlokaspiBaTh
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chepbl. COOTHOILICHUS] MEXKTY
IJIOIIAASAMU ITIOBEPXHOCTEH U
00bEMaMU MOJJOOHBIX

Teopemy 00 00bEMe mapa. Pemath
CTEpEOMETPHUCCKHE 3a/1a4H,
CBSI3aHHBIE C 00BEMOM T11apa,
IapOBOTO
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TEJL. CerMEHTa, IIapOBOTO
[TomoOHbIe Tena B CEKTOpa, MJIOLIAAbI0
npocTpaHcTBe. M3MeHeHne cepsl.

00bEMa pu Mo 1001 u. CpaBHUBATh U aHATU3UPOBATH
CrepeomeTprdeckue 3aauu, YTBEPKACHUS C TIEIIBIO
CBSI3aHHBIC C BEIYMCIICHUEM BBISIBJICHUS JIOTUYCCKU
00BEMOB TEJ U TUTOMIACH KOPPEKTHBIX U

MTOBEPXHOCTEH HEKOPPEKTHBIX PACCYKICHUH.

AHanmu3upoBaTh U
MOJICTUPOBATH Ha SI3BIKE
TCOMETPHUH peasIbHbIC
CUTYyalluH, CBA3aHHBIC C
00BEMOM

miapa, mapoBOro CErMeHTa,
IaPOBOT'0 CETMEHTA, TIOIIA/IbIO
cdepsl.

CB00OIHO OTIEpUPOBATH
MOHSATHEM: TIOJIOOHBIC TEJIa B
MPOCTPAHCTBE.

Boruucnsate 00bEMBI TEI €
TIOMOIIBIO OTIPENETIEHHOTO
WHTErpaa.

Pewate cTepeomerpuueckue
3a/1a4u, CBSI3aHHBIE C
COOTHOUIEHUSMH MEXIY
IJIOIAISIMU TTIOBEPXHOCTEH U
00bEMaMu TOJOOHBIX TEJI.
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[IpoBOAUTH JIOTUYECKHU
KOPPEKTHBIE NOKA3ATEIbHBIE
paccyXIeHus

[IPU PEIIEHUU TEOMETPUUECKUX
3a71a4, CBSI3aHHBIX C BBIYMCIICHUEM
00BEMOB TeJl € MOMOIIBIO
ONpPEACIEHHOIO UHTErpaia,
HAXOXJICHUEM COOTHOLIECHUS
MEXKIY TUIOIIAISIMA
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MOBEPXHOCTEHN U 00BEMAMU
MOJA00OHBIX TEJL.

AHanmu3upoBaTh U

MOJIEJIMPOBATh HA SI3bIKE
reOMETPUH peaibHbIE

CUTYalllH, CBA3aHHBIE C 00bEMAMHU
U TIOBEPXHOCTSIMU TeTI,

Ha JI0Ka3aTeIbCTBO U Ha
HAXO0XJICHUE FT€OMETPUYECKUX
BEJINYUH

JIBH>KEHMS

JIBI>KEeHMSI TPOCTPAHCTRA.
Orobpaxkenus. JIBuxeHus U
paBeHCTBO duryp. Obmme
CBOMCTBA ABWXeHUI. Buabl
JIBUOKCHUUN

MapAJLIEIBbHBIN TIEPEHOC,
LEHTpAJIbHAS CUMMETPHS,
3epKaJibHasi CHMMETPUSI, TOBOPOT
BOKPYT MPSMO.
[TpeobpazoBanus mogoous. [Tpsmas
u cdepa Diinepa.
['eomeTpuueckue 3agauun

Ha IPUMEHEHHE

JBUKECHHUS

IIpuMeHATH [paBuiIa
BBITIOJTHEHUS e CTBUH
CIIOKESHHUSI u BBIYUTAHUS

BEKTOPOB, YMHOKEHUSI BEKTOpA
Ha YKCJIO TIPY PELLICHUH 3ajay.
HaxoauTh KoopIMHATHI BEKTOPa
B JJaHHOM 0a3uce U CTPOUTh
BEKTOP IO €r0 KOOPAMHATAM.
BcnomuuTe onpenenenue
CKaJSIPHOTO YMHOKEHHUS U €TO
CBOMCTBA.

Bo1aucisaTs ¢ mMoOMOIIbIO
CKaJISIPHOTO YMHOXEHUS IJTHHBI
BEKTOPOB, YIJIbl MEXKAY HUMH,
yCTaHaBJIMBaTh
MEePHEHINKYIIPHOCTh BEKTOPOB.
AHanu3upoBaTh U
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MOJCIUPOBATH Ha A3BIKC
reoMeTpru pCajibHbIC
CuTyaluu, CBA3aHHBIC C
(1)I/IBI/IIICCKI/IMI/I BCKTOPHBIMHA
BCIIMYHNHAaMU.
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Hcnonb30BaTh NpU peLIeHUU
3a]1a4, CBS3aHHBIX C BEKTOPaMH

B IIPOCTPAHCTBE,
IUTAHUMETPUYECKHE PaKThl U
METO/TBI.

CB000IHO oTIepUpOBaTh
MOHATHSAMU: OTOOPaKCHHE
MIPOCTPAHCTBA Ha ce0sl, TBUKCHHE
NIPOCTPAHCTBA; IICHTpaIbHas,
oceBas U 3epKajbHAss CHMMETPHH,
napasuIeJIbHBINA TIEPEeHOC;
PaBEHCTBO U Toj100ue puryp.
JlokasbIBaTh YTBEPKICHUS O TOM,
YTO IEHTpaJIbHAsA, OCEBas U
3epKaJibHasi CHMMETPUH,
napayiyIeIbHBINA EPEHOC SIBISIIOTCS
JBHKEHUSIMU. BBITONTHATH
npeoOpa3oBaHus MOI00US.
OnepupoBaTh MOHATUIMHU: TIpSIMast
u cdepa Dinepa.

Pewate reomerpruueckue

3aJlay¥l C UCIIOJIb30BAaHUEM
JIBUKCHUM.

Hcnonp30BaTh Npu pelieHun
3a/1a4 IBMKCHUSI IPOCTPAHCTBA U
VX CBOWCTBA

[ToBTOpEHME,

O06o01maroniee NOBTOPEHHUE MOHITUI

Pematn CTCPCOMCTPUICCKHUC
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00o0011IeHre u 7 U METOJI0B Kypca T€OMeTpUn 3a/1auu Ha JI0Ka3aTEIbCTBO
CUCTEeMaTH3alus 3HAHU I 10-11 kmaccoB, cucTemMaTu3amus MaTeMaTUYEeCKUX OTHOIICHUH,
HaXO0XKICHUE
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3HaHUH.

Hcropus pazBuTus ctepeoMeTpuun
KaK HayKu U €€ poJib B pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITIBIOTEPHBIX TEXHOJIOT U

r€OMETPUUECKUX BETUUNH
(n7vH, yTI0B, MJIOMIAIeH,
00BEMOB).

Hcnonb3oBars npu

pelIeHUn

CTEPEOMETPUUECKHX 3a]a4
MJIaHUMETpUUYeCKue PakThl

U METOJIBI.

[TpoBOAKTE JIOTHYECKH
KOPPEKTHBIE 10Ka3aTEIbHbIC
paccyKIeHus

IIPU PEIICHUU
CTEPEOMETPUUECKUX U
MJIAHUMETPUUYECKUX 3a]a4.
CpaBHMBAThH U aHAJTU3HPOBATH
peanbHbIE CUTYyalluu U

BBISIBJIATH BO3MOKHOCTD €€
MOJEIUPOBAHUS HA A3BIKE
F€OMETPHUH.

MogennpoBars peaabHYO
CUTYAIMIO Ha SI3bIKE T€OMETPUU U
HCCIIEI0OBATh MIOCTPOCHHBIE
MOJEJH, B TOM YHCJIE U C
MCII0JIb30BaHUEM arlnapara
anreopsl.

Hcrnonp30BaTh KOMIIbIOTEPHBIE
MpOrpaMMBbl MPHU PEIICHUH 3a]1a4.
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[Tonmyyats npeacraBieHue O
r€OMETPHUM KaK O pa3BUBAIOLIEHCS
HayKe, UCCIIEAYIOLIEN OKPYKAIOIIUN
MHD,

CBSI3aHHOM C peajbHBIMU
00BEKTaMHU, MOMOTAIOIEN PEIIUTh

peasibHbIe
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JKU3HEHHbBIE CUTYAllUH O
PO CTEPEOMETPUHU B
Pa3BUTHUU COBPEMEHHBIX
VH)KEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUH

OBUIEE KOJIMYECTBO
YACOB 110
I[TPOI'PAMME

o




®denepanbHas padbouas nporpamma | Maremaruka. 10-11 xiaccel (yriayOnEéHHBIHI

OEAEPAJIBHASA PABOYASA IPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTUKA»

HOACHUTEJIBHAA 3AIIMCKA

VY4eOHbiii Kypc «BeposTHOCTb U CTATUCTUKA» YriayOJIEHHOTO YpPOBHS SIBISETCS
MPOJOJKEHUEM M Pa3BUTHEM OJHOMMEHHOI'O YY4EOHOro Kypca YrilyOJIEHHOIO YpPOBHS
Ha YpOBHE cpenHero oOmero oOpa3oBaHusa. YYeOHbIMH Kypc MpeaHa3HAaueH
st popMUpOBaHUS Yy 00yYaroIIMXCs CTaTUCTUYECKOW KYJIbTYpPhl U MOHUMAHUS POJIU
TEOPHH BEPOSATHOCTEW KaK MATEMATUYECKOTO MHCTPYMEHTA ISl U3YyYEHHUs CIyYaiHBIX
COOBITH, BEIMYMH U TipolieccoB. [Ipu n3ydeHnn kypca oOOramaroTcsi MpeacTaBlICHUs
oOy4aromuxcs 0 METoAax UCCIeI0BaHUs M3MEHUYUBOIO MUpPA, PA3BUBAETCS TOHUMAHHE
3HAYMMOCTH U OOIIHOCTM MAaTeMaTHYECKUX METOJIOB IMO3HAHMS KaK HEOThEeMIIEMOU
YaCTU COBPEMEHHOT'O €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUSI.

Copepsxanue yueOHOro Kypca HampaBJIeHO Ha 3aKperieHue 3HAHUM, MOTYYSHHBIX
Opy HM3yYEHWH Kypca Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUs, U Ha pa3BUTHE
NPEJCTABICHUNA O CIyYallHBIX BEJIMYMHAX U B3aMMOCBA3AX MEXIY HUMH Ha Ba)KHBIX
IPUMEPAX, CHOKEThI KOTOPBIX ITOYEPHHYTHI M3 OKpyXkaruero mupa. B pesynbrare
y oOydyaromuxcss  JOJDKHO — copMupoBarhcsi — MpeAcTaBieHHe O  HauOosee
yIOTPEOUTENBHBIX U OOIIMX MAaTEeMaTHUYECKUX MOJENSIX, UCIOJIb3yEeMbIX ISl OTIHCAHUS
AHTPOMOMETPUUYECKUX M JeMOTrpadUuecKuX BEIMYMH, TOTPEIIHOCTEH B pa3IUvHbIC
polla WM3MEPEeHHSX, IJIUTEIBHOCTH O€30TKa3HOW paboThl TEXHHYECKHX YCTPOWCTB,
XapaKTEPUCTUK MACCOBBIX SIBJICHUI M IIPOIIECCOB B O0IIECTBE. YUEOHBIN KypC SIBISETCS
0a30if IS OCBOGHHUS BEPOSITHOCTHO-CTATUCTHUYECKHUX METOJIOB, HEOOXOIUMBIX
CIIELIMAJIMCTaM HE TOJBKO WHXCHEPHBIX CIICLMAIbHOCTEHW, HO TAKXKE COLMUAIBHBIX W
MICUXOJIOTHYECKUX, MOCKOJIBKY COBPEMEHHBIE OOIECTBEHHbIE HAYKU B 3HAYUTEIHLHOU
Mepe HMCTOIB3YIOT anmnapar aHajan3a OoJpIuX AaHHBIX. [leHTpanpHyI0 YacTh y4eOHOTO
Kypca 3aHHMaeT OOCYXJICHHE 3aKOHAa OOJBIINX YHceNl — (yHIaMEHTAIBHOTO 3aKOHA
MPUPOIBI, UMEIOIIETO MAaTEMAaTHUECKYI0 (hOPMaTH3AITHIO.

B coorBercTBUM ¢ yKa3aHHBIMH IIEJISIMH B CTPYKType Y4eOHOTro Kypca
«BeposATHOCT, W CTaTHCTHKa» Ha YIIIyOJIEHHOM YpOBHE BBIJICJIICHBl OCHOBHBIC
coaepkarenbHble JUHUU: «CiydaiiHble COOBITUS U BeposITHOCTU» U «CiydaiiHbie
BEJTUYHMHBI U 3aKOH OOJIBIINX YUCEI.

[ToMrUMO OCHOBHBIX JIMHHUM B YYEOHBIH KypC BKIIOYCHBI DJIEMEHTHI TEOPUHU TpadoB
Y TEOPUU MHOXECTB, HEOOXOJUMBIE ISl OJHOLIEHHOI'O OCBOECHMS MaTepuasia JJaHHOIO
y4e0HOTO Kypca M CMEXHBIX MATEMAaTHUYECKUX YICOHBIX KyPCOB.

Conepxanue nuHuu «CiydallHble COOBITHSI U BEPOSTHOCTWY» CIYKUT OCHOBOMU
st GOpPMHUPOBAHUSI TPEACTABICHUNA O paCHOpeNesICHUM BEpPOSITHOCTEH MEXKIY
3HAYEHUSIMHA CIIyYalHBIX BEJIMYMH. BaXkHyr0 4acTh B 3TOW COAEPKATEIbHOW JIMHUU
3aHMMAeT M3YyYEHUE TEOMETPUYECKOT0 W OMHOMHAIBHOIO PpACHPENCICHUN U
3HAKOMCTBO C WX HEMPEPHIBHBIMM AHAJOTaMH — MOKA3aTEIIbHBIM U HOPMAaJIbHbIM
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pacrpeeIeHUsIMU.
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Tembl, CBsI3aHHBIE C  HENOPEPHIBHBIMU  CIyYaWHBIMU  BEIMYMHAMH U
pacrpeieICHUs MY, aKIICHTUPYIOT BHUMaHKE O0y4YarolIuXcsl Ha ONMUCAHUU U U3YYCHUU
CIIy4yalHBIX SIBJCHUU C TIOMOINBIO HENmpephiBHBIX (yHKIUMNA. OCHOBHOE BHHUMaHUE
yIIeNseTCs MOKa3aTeIbHOMY U HOPMAJIbHOMY PaclpeieICHUsIM.

B ydyebHOM Kypce mpemycMaTpuBaeTCs 03HAKOMUTEIBHOE U3YUEHHUE CBSI3U MEXIY
CIy4yalHBIMU BEJIMYMHAMU M OINKMCAHUE OSTON CBSI3U C TOMOIIbIO KoddduiueHTa
KOppEesiLMM M €ro BBIOOPOYHOrO aHajora. JTU DJIEMEHTHI COAEp)KaHUS pPa3BUBAIOT
TEMY
«/InarpamMmMbl paccerBaHUs», U3YUYEHHYIO Ha YPOBHE OCHOBHOI'O 00IIEro o0pa3oBaHus,
¥ BO MHOT'OM OIMPAIOTCS HA CBEACHUS U3 KYypPCOB alreOpbl U TEOMETPUH.

Emé oaun anemMeHT copepkaHusi, KOTOPBIM MpeajiaraeTcs Ha O3HAKOMHUTEIHHOM
YPOBHE — TIOCJIEIOBATEIILHOCTh CIIy4alHBIX HE3aBUCUMBIX COOBITHI, HACTYMAIOIIUX
B eAMHUIy BpeMeHU. O3HaKOMIJIEHHE C pacIpe/esieHHEeM BEpOSITHOCTEM KOJIWYEeCTBa
TaKUX COOBITMIM HOCUT PAa3BUBAIOIINI XapaKTep U SIBISETCS aKTyaJIbHBIM JJIsl Oy IyIINX
aOUTYpUEHTOB,  TIOCTYIMAIONIUX  HAa  y4eOHbIe  CHEIUAIbHOCTH,  CBS3aHHBIC
C 00IIIeCTBEHHBIMU HayKaMH, TICUXOJIOTHEN U YIIPABIICHUEM.

Ha uzydenne ydeOHOro kypca «BeposiTHOCTb M CTATUCTHKa» Ha YIIIyOJIEHHOM
ypoBHe otBoauTCs 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Hezmemto), B 11 kiacce —
34 gaca (1 gac B HefeNI0).

COJEPKXAHUE OBYUYEHUA
10 KJIACC

I'pad, cBs3ubIil rpad, mytu B rpade: nukibl u nend. CreneHb (BaJ€HTHOCTH)
BepiuHkbl. ['padsl Ha mtockoctu. JlepeBbs.

CnydaliHble SKCIEpPUMEHTHI (OTBITBI) W CIy4YalHbBIE COOBITHS. DJIeMEHTapHbIE
coObITHA  (MCcX0abl). BeposTHOCTH ciydailHOTO COOBITHS. bBIM30CTH YacTOTBI H
BEpOSITHOCTA CcOObITHI. Ciy4ailHble OTBITHI C PaBHOBO3MOXHBIMHU JJI€MEHTAPHBIMU
COOBITHSIMHU.

Onepanyu HaJx COOBITUAMH: TIEpeceueHue, OObEeIWHEHUE, MPOTHUBOIOJIOKHBIC
coObITus. J{narpammel Ditiepa. @opMyiia CI0KEHUS BEPOSTHOCTEH.

VYcioBHass BEPOATHOCTb. YMHOXKEHHE BEpPOSATHOCTEM. JlepeBO  CiaydailHOTo
skcnepumenTa. dopmyna mnomHou BeposTHocTH. Popmyna baneca. HeszaBucumeblie
COOBITHSI.

bunapnbiii ciaydaiiHbld ONBIT (MCHBITAHUE), ycnex W Heynada. He3aBucumele
ucnbiTanug. Cepusi HE3aBUCHMBIX HCHBITAaHUN 10 mepBoro ycrnexa. llepectaHoBKH U
daktopuan. Yucno coueranuii. Tpeyronbuuk [lackans. ®opmyna 6unoma HproToHa.

Cepust He3aBUCUMBIX uUcHbITaHUW bepuymin. CnydaliHbld BBIOOP M3 KOHEYHOM
COBOKYITHOCTH.

Ciyuaiinas BEJIMYMHA. Pacnpenenenne BEPOSATHOCTEM. Jnarpamma
pacnpenenenud. Onepanuyu Haja CIIydyalHbIMU BEJIMYMHAMHU. buHapHas ciydaiiHas
BenuuuHa. [IpuMepsl pacnpeiesieHuii, B TOM YKClie TeOMETPUIECKOe U OMHOMUAILHOE.



®denepanbHas padbouas nporpamma | Maremaruka. 10-11 xiaccel (yriayOnEéHHBIHI

11 KJIACC

CoBMecTHOE paclpenelieHue JBYX CIOy4YalHbIX BenuuuH. He3zaBucumelie
CIIly4alHBIE BEJUYHUHBI.

MartemaTuyeckoe OKHUJaHUE ClIydyalHON BenuuuHbl (pacnpenenenus). Ilpumepsr
NPUMEHEHUSI MaTEMaTUYECKOr0 OXHUAaHMs (CTpaxoBaHMe, jorepes). MareMaTuyeckoe
OXKHJIaHWEe OWHApPHOM CllydallHOM BeJIWYWMHBI. MaTeMaTHuuecKoe OXXKHUJIAHHE CYMMBI
CIy4YaWHBIX  BEIWYMH. MareMarudyeckoe  OXUIAAHUE  TIEOMETPUYECKOIO u
OMHOMMAIILHOTO pACTIPEEICHH.

Jlucnepcust U CTaHJAPTHOE OTKJIOHEHHE CIy4YalHOW BETUYHMHBI (pacrpeiesieHus ).
Hucnepcust OMHApHOM  cily4ailHOM  BeNWYMHBL. ~MaTeMaThyeckoe  OKHUJaHUe
IIPOU3BEJICHHS U AUCIEPCUS CYMMBbl HE3aBUCHMBIX CIy4YalHbIX BeIu4uH. Jlucnepcus u
CTaHJApTHOE OTKJIOHEHHE OMHOMHAIIBHOTO pacnpeneieHus. JJucnepcus u ctanaapTHoe
OTKJIOHEHUE T€OMETPUUECKOTO PACIPEACIICHUS.

HepaBenctBo YeoOniméBa. Teopema UYeOwnméBa. Teopema bepnymnu. 3akon
00X yucen. BeiOopouHblit MeTo uccienoBaHuid. BeiOopouHble XapaKTepUCTUKH.
OnennBaHre BEPOATHOCTU COOBITHSA MO BRIOOPOYHBIM JaHHBIM. [IpoBepka mpocTermmx
TUIIOTE3 C MOMOUIBI0 U3YYEHHBIX PaCIpeIeICHUN.

HenpepsiBHble cinydaiiHble BenuuuHbl. [Ipumeppl. @DyHKIUSA  IUIOTHOCTH
BEPOSITHOCTHU pactpeieNieHrus. PaBHOMEpHOE paclpeqielieHue U ero CBOMCTBA. 3ajauu,
OPUBOASIIME K IOKa3aTEIbHOMY paclpelelieHHI0. 3ajadd, NOpUBOASIIME K
HOpPMaJIbHOMY paclpenesieHu0. OyHKIHS TUIOTHOCTH BEPOSATHOCTH IMOKA3aTEIBHOTO
pacnpeneneHusi, (YHKIUS TJIOTHOCTA BEPOSTHOCTH HOPMAIBHOTO paCIpe/IeNICHHUS.
@yHKIMS IVIOTHOCTU U CBOMCTBA HOPMAJILHOT'O PACIIPEICIICHUSI.

[TocnenoBaTeIbHOCTh OAMHOYHBIX HE3aBUCHUMBIX COOBITHA. 3ajaud, MPHUBOMSIINE
K pacupeaeneHuro [lyaccona.

KoBapmarust nByx ciaydaiHbIX BeluuuH. KoadduimeHT auHEeHHON KOppEsIuu.
CoBMecTHbIE HAONIONCHUS NBYX BEIMYHUH. BBIOOpOUHBINH KOIDPUIUEHT KOPPEISAIUU.
Paznuune Mexnay JTMHEMHOW CBS3bI0 U NPUYMHHO-CIEACTBEHHOW CBS3bIO. JIMHENHas
perpeccusi, METOJl HAUMEHBIINX KBAIPATOB.

INPEAMETHBIE PE3YJIBTATHBI

K xonmy 10 kiacca o0ydJaromuiicss HAy4UTCS:

CBOOOJHO OIEpPUPOBATh MOHATUAMH: Tpad, miaockuii rpad, cBs3HBI Tpad, MyTH
B rpade, 1emb, UK, 1ePEBO, CTETICHh BEPIIUHBI, IEPEBO CIIYYaiHOTO SKCIIEPUMEHTA;

CBOOOJTHO OTIEPUPOBATH MOHATHIMU: CITyYaWHBIN AKCIIEPUMEHT (OTIBIT), CITy4YaitHOE
coObITHE, DJIEMEHTApHOE CcllydyallHOe COOBbITHE (JIIEMEHTApHBIM HCXO0Md) CIy4yalHOTO
OMbITa, HAXOAUTh BEPOSITHOCTH COOBITUM B OMNBITAX C PaBHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU;

HaxoAuTh W GOPMYIUPOBATH COOBITUS: TIEpeceUeHHe, OOBEIMHEHUE JTaHHBIX
COOBITUI, COOBITHE, MPOTUBOIOJIOKHOE IAHHOMY, MCIOJIb30BaTh JAUarpaMmsbl Jilepa,
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KOOPJMHATHYIO TpPSIMYIO Il pEIlEHUs 3a4ad, IOJb30BaThCs (POPMYINION ClIOKEHUs
BEPOSITHOCTEN 7151 BEPOATHOCTEN JABYX U TPEX CIyYalHBIX COOBITHIA;

OIIEPUPOBATH IOHATUAMU: YCIOBHAs BEPOSITHOCTb, YMHOXEHUE BEPOSITHOCTEM,
HE3aBUCUMBIE COOBITHS, JAEPEBO CIYYaHOrO 3KCHEPUMEHTA, HAXOAUTh BEPOSTHOCTHU
COOBITHI ¢ TOMOIIBIO MTPaBUJIa YMHOXKEHHUS, IepeBa CIy4alHOTO OIbITa, UCIOIb30BATh
(opMyny MOIHON BEpOATHOCTH, (opMyiny balieca npu pelieHuu 3aznad, ONpenemisiTh
HE3aBUCUMOCTb COOBITHI 1O (pOPMYIIE€ U [0 OPTAHU3ALUU CIIYHaTHOTO SKCIIEPUMEHTA;

MPUMEHSATh U3YUYEHHbIE KOMOMHATOPHBIE (DOPMYJIBI sl IEPEUUCIICHUS] 3JIEMEHTOB
MHOKECTB, JIEMEHTApPHBIX COOBITUH CIy4allHOTO ONBITA, pEUICHUsS 3a/Jad MO0 TEOpUHu
BEPOSATHOCTEN;

CBOOOJTHO OINEPUPOBATH MOHATUSIMHU: OMHAPHBIA CIy4YalWHBIM OMBIT (MCHBITAaHUE),
ycrex W HeyJaya, HE3aBUCUMBIC HCHBITAHUSA, CEpUsl UCIBITAHUM, HaXOIUTh
BEPOATHOCTU COOBITHI: B CEpPUM HUCIBITAHUM 1O TEPBOro ycrnexa, B CEpUU
UCIIBITaHUM BepHyIiM, B OmbITe, CBA3aHHOM CO CIy4yaWHBIM BBIOOPOM M3 KOHEYHOM
COBOKYITHOCTH;

CBOOOJTHO OMEpPUpPOBATh TMOHATUSMU: ClydyalHas BeJIMYWHA, pACIpEEICHHE
BEpPOATHOCTEH, JuarpaMMa pachpejiesieHus, OWHapHas CiydaiiHas BeJIWYHHAa,
reoMeTpuyeckoe, OMHOMHAIILHOE paclpe/iesIeHuE.

K xonity 11 kj1acca o0ydJaroniuiics HayuYnuTCs:

ONEPHUPOBATH MOHATHUSIMU: COBMECTHOE PACIIPEICTICHUE IBYX CIyYallHBIX BEJIMYHH,
UCIIOJIb30BaTh TAOJMIly COBMECTHOTO paCHpeAesieHus IBYX CIyYalHbIX BEJIUYUH
IUISl BBIJEJIEHUSl paclpeleNieHus KaXKIO0W BEJMYMHBI, ONPENECICHUS HE3aBUCUMOCTH
CIIy4alHBIX BEJIMYMH;

CBOOOJTHO OIEPUPOBATH TMOHITHEM MATEMAaTUYECKOTO OXHUAAHHUS CIy4aiHOU
BEJIMYUHBI (pacnpenesieHus), MPUMEHITh CBOICTBA MaTEMAaTUYECKOTO  OXKUIAHUS
OpU pelieHUuH 3a7ad, BBIUUCIATH MATEMAaTUYECKOE OXKHJIaHWE€ OWHOMHUAIBHOTO U
r€OMETPUUYECKOTO PACIIPEICICHUM;

CBOOOJTHO OIEPUPOBATH TOHSATHSIMHU: JTUCIEPCHUS, CTAaHAAPTHOE OTKJIOHEHHE
CIIy4YallHOM BEJIMYMHBI, NPUMEHSATH CBOWCTBA JUCIEPCUU CIIYYaWHOW BEJIWYMHBI
(pacpeneneHusi) TpU pEUICHWU 3a/1ad, BBIYUCIATH JUCIEPCHUIO W CTaHAAPTHOE
OTKJIOHEHUE T€OMETPUUECKOTO 1 OMHOMHAIBHOTO pacipeaesieHI;

BBIYHCIISATh BBIOOPOYHBIC XAPAKTEPUCTHKHA IO JAaHHOW BBIOOPKE W OIICHUBATH
XapaKTEPUCTUKU  TEHEPAIbHOM  COBOKYNHOCTM  JAHHBIX 1O  BBIOOPOYHBIM
xapakTtepuctukaM. OlLEeHHBaTh BEPOSITHOCTU COOBITUA W MPOBEPSITH MPOCTEUIINE
CTATUCTUYECKHUE TUNOTE3bI, MOJIb3YSACh U3YUYEHHBIMU PACIIPEAECICHUSIMH.



TEMATHUYECKOE IINTAHUPOBAHHUE
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10 kaace
HazBanue Komnuect OcHOBHBIE BUBI
OcHOBHOE CO/Iep>KaHHE
pasnena BO JIESITEILHOCTH
(TembI) JacoB oOy4Jaromuxcs
DneMeHThl Teopuu rpados 3 I'pad, cBs3HbIH Tpad, [IpeacTaBnsaTh OOBEKTHI U CBI3U
peACTaBIEHUE 3a7a4H C TTIOMOIIbIO MEXTy HUMU C TIOMOIIIbIO Tpada,
rpada. HAXOJIUTh MYTH MEXTY
CreneHb (BaJICHTHOCTD) BEpILIMHAMU Tpada.
BepiuHkl. [1yTh B rpade. Lenu Brinensate B rpade nenu u
U IIUKIIBI. ukKiIbl. CTPOUTH IEPEBO MO
I'pads! Ha mTOCKOCTH. OMHMCAHUIO CIIYYaHOTO OIbITA,
JHepeBo citydaiiHOro ONMKCBIBATh CIyYaHBIC COOBITHS
AKCIIEPUMEHTA B TEPMUHAX JIepEeBa.
Pemats 3aaum ¢
MOMOIIIbIO TpadoB
CityuaiiHbl€ OTBITHI, 3 Crny4aitHble SKCIEPUMEHTHI (OTIBITHI) BriaensaTe 1 onmchIBaTh

CITy4aliHbIE COOBITHS
1 BEpOSITHOCTH
cOOBITHI

U CITy4aifHbIe COOBITHSI.
DneMeHTapHbIe COOBITUS (UCXOIBI).
BeposaTHOCTB cily4ailHOro COOBITHSL.
BeposTHoCTH COOBITHH B ONBITaX

C PaBHOBO3MOKHBIMH
DJIEMEHTAPHBIMH COOBITUSAMHU

CITy4aiiHbIe COOBITHS B
CJIy4ailHOM OIIBITE.
@opmMyNnUPOBATH YCIOBUS
MPOBEACHUS CIIYYAHOIO OMbITA.
Haxonute BeposiTHOCTH
COOBITHI B OTBITAX C
PaBHOBO3MOKHBIMHU
3JIEMEHTapPHBIMHU UCXOJAMHU
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Oneparuun
HaJ
MHOKECTBAMHU U
COOBITHSIMH.
CrnoxeHue u
YMHOKEHUE
BEPOSATHOCTEM.
YcnoBHas
BEPOSITHOCTb.
He3aBucumeblie
coOBITHS

[lepeceuenue, 00ObeAMHEHNE
MHOECTB U COOBITHH,
IPOTUBOMOJIOKHBIE COOBITHS.
dopMyJia CIOKEHUS
BEPOSITHOCTEN Y CJIOBHAS
BEPOSTHOCTb. Y MHOYKEHHE
BEPOSATHOCTEMN.

dopMyJia yCIOBHOU
BeposATHOCTU. POpMyIIa MOJHOU
BEPOSITHOCTH.

dopwmyina baiieca.
HezaBucumeble coObITHS

Hcnonp3oBaTh q1uarpaMMmbl
Diinepa u BepObabHOE ONMKUCAHUE
COOBITHI MPHU BBINOJHEHUU
omnepanuu

HaJ COOBITUAMH.

OueHnBaTh U3MEHEHHE
BEPOSITHOCTEN COOBITUI MO Mepe
HACTYIUICHUS IPYTUX COOBITUI B
CJIy4aliHOM OIIBITE.

Pewate 3agaun, B TOM 4ucie

C UCITOJIb30BAaHUEM J€pPEBA
CJIy4aiiHOTO OIBITa, (hOPMYJI
CJIOKEHUS

Y YMHO>XCHUS BEPOATHOCTEN

DNEMEHTBI KOM6I/IHaTOpI/IKI/I

KomOunaropHoe npaBuiio
yMHOkeHHUs. [lepectaHOBKM 1
dakTopuain. Yucao coueTaHui.
Tpeyroneauk Ilackans.
dopmyna 6mHOMa HhlOTOHA

DopMyIUPOBaATH U

JTIOKa3bIBaTh KOMOMHATOPHBIE
(haKThI.

Hcnonb30BaTh TPaBUIIO YMHOXKEHHUS,
M3y4YEHHbIE KOMOMHATOPHbIE
bopMyITBI 1J1 TIEPEYUCIICHUS
AJIEMEHTOB Pa3JIMYHbIX MHOXKECTB, B
TOM YHCJIE JIEMEHTAPHBIX COOBITUI
B CIIy4YalHOM OTIBITE.

[Tomp30BaThes hopMymmoi

U TPEYTrOJIbHUKOM

[Tackans

JUJIS1 OTIPEICTICHUSI YKClIa
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couetanuil. [lpumensats popmyiy
o6unoma HeroToHa ais
npeoOpa3oBaHus BhIpaKEHUN
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Cepun S) bunapHbIii CITydaiiHbIN ONBIT Pa30uBath cioxHbIe
IIOCJIE10BATENBHBIX (ucmibITaHuE), yCIeX U DKCIIEPUMEHTHI Ha OT/ICIIbHBIE
ucnelTaHui. Mcnibiranus Heynada. HesaBucumele UCIIBITAHUS.
bepuynnu. VCTIBITAHHUS. Pemats 3amaum Ha TOUCK
Crny4aitHblii BEIOOD Cepust HE3aBUCHUMBIX BEPOSITHOCTEN COOBITHI B
U3 KOHEYHON COBOKYITHOCTH UCIIBITAHUI 10 TIEPBOTO CEPHUU UCIIBITAHUI O TIEPBOTO
ycnexa. Cepus ycrnexa v B CEPUSAX UCTIBITAHUI
HE3aBUCHUMBIX UCTIBITAHUI bepHyn, a Takke B ONbITAX
bepuymm. CnyuyaiiHblii BBIOOD U3 CO CIIy4YailHbIM
KOHEYHOMN COBOKYITHOCTH. BBIOOPOM M3 KOHEYHOMU
[Ipaktuueckas padora COBOKYITHOCTH C MCIIOJIb30BaHUEM
C UCIIOJIb30BAaHUEM KOMOMHATOPHBIX (PaKTOB U popMyII,
AIEKTPOHHBIX TAOJIUIL B TOM YHCJIE B XOJI€ MPAKTUUECKON
paboThI ¢ IPUMEHEHUEM
CTaHJAPTHBIX QYHKIMI
Cnyyvaiinbie 1 CinyyaiiHas BeJIMUMHA. OcBauBaTh NOHATHUS: CllydaiiHas
BEJIMYMHBI U 4 Pacnipenenenue BepoATHOCTEN.

pacmpeneneHus

Jnarpamma pacopeaeieHus.
Oneparuu

HaJ[ CIy4YallHbIMU BEJIMUYMHAMM.
[IpuMepsl pacpeneneHui.
bunapHas ciyyaliHas BEJIMYMHA.
['eomeTpuueckoe pacnpeneneHue.
bunoMHanbHOE pacpeeeHue.
Maremarnueckoe

0KUJAHUE CIIYYaWHOW BEJIUYWHBI.
CoBMecTHOE pacrpeesieHue ABYX

BEJIMYMHA, paclpeeiIeHuE,
Ta0IuIa pacipeae/ICHus,
JuarpamMma pacrpeeieHusl.
HaxonuTh 3HaU€HUs] CyMMBI U
MIPOU3BEICHUS CIYYaHbBIX
BennuuH. CTpouTh OMHapHbIE
pacrpeeneHus o ONUCaHUIO
COOBITUI B CITy4ailHBIX OMBITAX.
CtpouTth 1 pacno3HaBaTh
reOMETPUUECKOE 1 OMHOMHAIILHOE
pacrpeeieHusl.
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CIIy4alHbIX BEJIUYUH. Pemats 3agauu Ha
HesaBucumeie ciyyaiinbie BBIYKCIICHUE

BennuuHbl. CBOMCTBA MAaTeMaTUYECKOIO OXKUAAHU.
MAaTEMaTHUYECKOI0 OKHUIAHUS.




denepanpHas padouas mporpamma | Marematuka. 10-11 xmaccbl (yrinyOJi€HHBIM

MaremaTrnueckoe 0KuJaHue
OMHApHOM Clly4aliHOI BEJTMYUHBI.
MaremaTrnueckoe 0KuJaHue
F€OMETPUYECKOTO U
OMHOMUAIBLHOTO pacipeaeICHU.
Jucnepcus u CTaHIapTHOE
oTKJIOHeHue. Jlucnepcus GuHapHON
CIIly4aliHOM BEJIWYUHBI.

CBoiicTBa IUCTIEPCHH.
MareMaTtruieckoe OKHuaaHue
MPOU3BEJICHUS U TUCTIEPCHUS
CYMMBI HE3aBUCHUMBIX CIIy4alHbIX
BeJIMuKH. Jlucnepcus
OMHOMHUAJILHOTO pacIpe/ieNICHuUS.
[IpakTuueckas padora

C HCIOJIb30BAHUEM

AIIEKTPOHHBIX TAOTHIY

Ctpouth COBMECTHBIE
pacnpenenenus. M3ydars cBOMCTBA
MaTeMaTHYECKOr0 OKUAHUS.
Pemate 3agauu ¢

MIOMOIIBIO N3YUYECHHBIX

CBOWCTB.

[To nzydyennbM popmynam
HaXOJAUTh MAaTEMATUUYECKUE
OXKMJAHUSI CIIyYallHbIX BEJIUYUH,
HMMEIOIIUX T€OMETPUUECKOE U
OMHOMUATBLHOE PACTIPEICIICHHUS
OcBauBaTh MOHATHS: JUCIIEPCHUS,
CTaHIApPTHOE OTKJIOHEHHE
CIIy4alHOM BEJIWYUHBI.
Haxonuthb

JUCIIEPCHUIO TIO

pacrnpeneneHuto.

N3yuath CBOMCTBA TUCIIEPCUM.
[To u3yueHHbIM hopmyaam
HaXOAUTbh TUCIEPCUIO
OMHOMUAIBHOTO pacIipeieieHus, B
TOM YHCJIE B XOJI€ IPAKTUYECKOU
paboThI

OBIIEE KOJIMYECTBO
YACOB I10
ITPOI'PAMME

w
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11 KJIACC
HazBanue Komnuect OCHOBHBIE BUJIEI
OCHOBHOE COIEpKAHUE
paszeina BO JEATEIIBHOCTH
(Tempr) 4acoB oOy4Jaromuxcs
3aKoH OOJIBIIUX YKCET 5 HepasenctBo YeOrbIména. Pa30Oupath noKa3aTenbCTBA
Teopema YeObimuéna. Teopema TeopeM. OcBauBaTh BHIOOPOUHBIN
bepuymn. METOJ UCCIENO0BAHUI, B TOM
3aKoH OOJBIINX YHUCET. YHUCJIE B XOJ€ MPAKTUUECKOMN
Bri6opounblit MeTon paboThI
HUCCIICTOBAHUMN.
[Ipaktuueckas pabora
C UCIOJIb30BAHUEM
AIEKTPOHHBIX TAOJIUIL
DNeMEeHTHI 6 I'enepanbHasi COBOKYIHOCTb U OcBauBaTh NOHATHUS: T€HEPAJIbHAS
MaTeMaTHYEeCKOM Ciy4aiiHas BEIOOpKa. COBOKYITHOCTb, BBIOODKA,
CTaTUCTUKHU 3HAKOMCTBO BBIOOPOYHOE CpElIHEE U

C BEIOOPOYHBIMHU
xapakTepucTukamu. O1ieHKa
CPEAHEro U JUCIIEPCUH
TE€HEPAIBHOW COBOKYITHOCTHU
C TIOMOIIILIO0 BRIOOPOYHBIX
XapaKTEPUCTHUK.
OueHuBaHue

BEPOATHOCTEN COOBITUH IO
BbIOOpKE. CTaTUCTHYECKAs

BBIOOpOYHAS TUCIICPCHUS.
Bbruncnsate BBIOOpOUHbIE
XapaKTEPUCTHUKHU U Ha UX

OCHOBE OLICHUBATh
XapaKTEPUCTUKU I'eHepaIbHON
COBOKYITHOCTH.

OcBauBaTh MOHATHSL:
CTaTUCTHUYECKAsl TUIIOTE3a.
OueHuBaTh BEPOSITHOCTh COOBITUM
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runoresa. [IpoBepka nmpocrenmux
TUIIOTE3 C IOMOIIBIO CBOKCTB
VU3YUYECHHBIX PACIPEACICHUN.
[Ipaktuueckas pabora

C UCITIOJIb30BAaHUEM

AIIEKTPOHHBIX TAOIHIL

Y IIPOBEPATH IIPOCTEUILINAE
TUIOTE3bl HA OCHOBE BEIOOPOUHBIX
JAHHBIX,

B TOM YHCJIE B XOJI€
MPAKTUYECKON pabOThI
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HenpepriBHbIE CliydaliHbIe
BEJIMYUHBI
(pactpeneneHus),
[I0Ka3aTeIbHOE U
HOPMAaJIbHOE
pacnpeneneHus

[Ipumepsl HENPEPBIBHBIX
Clly4alHbIX BeJIMYMH. OyHKIHS
IUIOTHOCTU BEPOSATHOCTH.
PaBHOMEpHOE pacnipeneieHue.
[Ipumepsl 3a1a4, TPUBOASAIINX K
MMOKa3aTeJIbHOMY

Y K HOpPMaJIbHOMY
pacupeneneHusM. OyHKIuA
IIOTHOCTH BEPOSITHOCTH

IMOKa3aTCJIbHOT'O PACIIPCACIICHUA.

(DyHKIII/ISI IINTOTHOCTH
BCPOATHOCTH HOPMAJIBHOT'O
pacipcaciaCHus

3HAKOMUTLCS TTOHATHUSIMU
HEIpepbIBHAsA CllyyalHas
BEJIMYMHA, HEIPEPHIBHOE
pacnpeneneHue, GQyHKIus
MJIOTHOCTU BEPOSITHOCTH.
HaxonuThk BeposSITHOCTU COOBITHI
Mo JTaHHOW (YHKIIMH
TUIOTHOCTH.

3HAKOMUTHLCS C IOHATHSIMU:
MMOKa3aTeabHOC
pacnpeesieHue, HOpMallbHOE
pacnpeiesieHue.

Br1aensaThs 1o onmucanuio
CJIy4alHbIE BEJIMYMHBI,
pacIpeieieHHbIC

T10 MOKA3aTeJIbHOMY

3aKOHY, IO HOPMAJIBHOMY
3aKOHY.

Paszbupats mpumeps! 3am1ay,
MPUBOAIINX K ITOKA3aTCIILHOMY
pacupeesICHUIO U K
HOPMaJIbHOMY PacCIpEeICICHHIO

Pacnpenenenne Ilyaccona

ITocnenoBaTeIbHOCTD
OJIMHOYHBIX HE3aBUCUMBIX
COOBITHH.

[Ipumep 3amaun,

BriaeasiTh 10 OIMCaHuIo
CJIy4aWHOTO OIbITA BEJIUYUHBI,
pacupeiesieHHbIEC IO 3aKOHY
Ilyaccona.
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IIPUBOSAIIEN K

pactipenenenuto [lyaccona.

[Ipaktruueckas pabora
C UCHOJIb30BaHUEM
AIEKTPOHHBIX TAOIHIL

PemaTte 3a1aun, B TOM 4HCI€ B XO€
MPaKTUYECKON pabOThI C
NPUMEHEHUEM CTaHJapTHBIX
(GyHKUUN 3JIEKTPOHHBIX TAa0JIHII
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CBsi3b MEXITY 6 KoBapuanus aByx ciydaifHbIX OcBauBaTh MOHITHS: KOBapHAIIHS,
CIIy4yalHBIMH BennunH. Koadduuuent KO3 (DUIIMEHT KOpPEALNH,
BEIMYMHAMU koppensanun. CoBMECTHBIE JIMHEWHAsT 3aBUCUMOCTb.
HaOIOICHHSI IBYX BETHUHMH. O1eHUBATh XapaKTep CBSI3U MEXKIY
Bri6opounslii ko3 puimeHt CIIy4alHBIMH BEJIMYMHAMH, UCXOJIS
Koppensanuu. Paznuane Mexmy U3 TIPUPOJIBI TAHHBIX U
JTWHEWHOU CBSI3bI0 U IPUYUHHO- BBIUMCIICHHBIX XapaKTePUCTHK.
CJIEICTBEHHOM CBS3b10. JInHelHas Hcnonp30BaTh AMarpaMMbl
perpeccus. [Ipaktuueckas pabora pacceuBaHus IS
C UCIOJIb30BAHUEM n300pakKeHHUSI COBMECTHOTO
AJIEKTPOHHBIX TAOIIHI] paccerBaHUs JaHHBIX.
Haxonuth k03¢ purimeHTs
OCH JTMarpaMMbl, B TOM YHCIIE
B XOJIe
MIPaKTUYECKOM pabOTHI C
MPUMEHEHUEM CTaHJAPTHBIX
byHKIMH
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O600u1eHuE U 1 [IpencraBnenne NaHHBIX C [ToBTOPATH U3yUEHHOE U
CUCTeMaTH3aIus 1 MIOMOIIIBIO TaOJIHII U AHATPAMM, BBICTpaNBaTh CUCTEMY 3HAHUI
3HaHUH’ OTMcaTeNbHAas CTATUCTHUKA, OTIBITHI

C PaBHOBO3MO>KHBIMHU
3JIEMEHTapPHBIMU COOBITUSIMH,
BBIUHCIIEHUE BEPOSITHOCTEN
cOOBITHI ¢ MpUMeHeHueM popmyn
U TpaUuecKrX METO/I0B
(koopaMHATHAS MpsAMasi, 1€PEBO,
nuarpamma Jiiepa), ciiydaiHble
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BEJIMYUHBI U
pacrpenenenus,
MaTeMaTH4EeCKOe
0KUJAHUE CITyYalHOU
BEJINYHHBI

OBUIEE KOJIMYECTBO
YACOB 110
I[TPOI'PAMME

w
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