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L1 KITACC ettt ettt et e ettt e e et e e e e e 78
denepanbHas padouas mporpaMma 1o yueoOHoMy mpeameTy «MareMaTuka
(yrnyOnéHHbIl ypoBeHbB) (IpeaMeTHas 001acTh «MaTeMaTrnka u
uHpOpMaTHKay) (Jajiee COOTBETCTBEHHO — IMPOrpaMma Mo MaTeMaTuke,
MaTeMaTHKa) BKJIFOYAET MOSICHUTEIBHYIO 3aMHCKY, COJIepKaHnue O0yUdeHus,
TUTAHUPYEMBIE PE3YJIbTaThl OCBOCHHUSI POTPAMMBI TI0 MAaTEMATHKE,
TEMaTUIECKOE TUTAHUPOBAHHUE.

[TosicauTenpHAs 3aMKUCcKa OTpaXkaeT OOIUe eI U 3a7a9d U3yUYeHUs] MaTeMaTHUKH,
XapaKTePUCTUKY TICUXOJOTHYCCKUX TPEANOCHUIOK K €€ HM3YYCHHIO OO0YJaroIIMMHUCS,
MECTO B CTPYKType Y4eOHOTrO TUTaHa, a TaKKe MOAXOAbl K OTOOpY COACpKaHUsA, K
OTIPENICTICHUIO  TIAHUPYEMBIX  pE3yJbTaTOB W K CTPYKType TEMaTUYECKOTO
TUTAaHUPOBAHUS.

Conepxanne OOydYeHHsI pacKpPhIBACT COJACpKATEIbHBIC JIMHWH, KOTOPHIC
npeIararoTes JUIsl 00s3aTeIPHOTO M3YyYEHUS B KaXIOM KJIacC€ HAa YPOBHE CPETHETO
ob11ero oopa3oBaHus.

[InanupyeMble pe3ysbTaThl OCBOCHHUS MPOTPAMMBI 10 MAaTEMAaTHKE BKJIFOYAIOT
JUYHOCTHBIE, METaIllpeAMETHBIC PE3yJbTaThl 3a BECh MEPUOJ OOYUYEHHS Ha YPOBHE
cpenHero ooiiero o0pa3oBaHusl, a TAKXKe MPEAMETHBIC TOCTUKEHUSI O0yUYaOIIerocs 3a
KQK/JIBI 101 00yUYeHUsI.

MMOACHUTEJBHASA 3AIINCKA

[Iporpamma o matemMatuke yriayOoJEHHOTO YPOBHS JJIsi 00yYarOIMIMXCsl HA YPOBHE
cpeaHero ooimiero obpa3zoBaHusi pazpadboraHa Ha ocHoBe DPI'OC COO c yuérom
COBPEMEHHBIX MHUPOBBIX TpeOOBaHU, TMPEABSIBISIEMBIX K  MaTeMaTHYECKOMY
00pa3oBaHMIO, U TPATUIIUNA POCCHICKOTO 0Opa3oBanus. Peanuzamusi mporpaMmbl IO
MaTeMaTHUKe 00ECIeUMBAET OBJIAJICHUE KITFOUEBBIMU KOMIIETEHIIMSMU, COCTABIISIONIMMU
OCHOBY JUIsl CaMOpa3BUTHUS M  HEMPEPHIBHOTO  00pa3oBaHMs, IEIOCTHOCTh
OOIIEKYIbTYpHOTO,  JIMYHOCTHOTO W  TO3HABAaTEJIBHOTO  Pa3BUTHS  JIUYHOCTU
00yJaronmxcsl.

B nporpamme nmo MaremaTuke y4TEHBI UJIeU U ToyioeHusl « KoHmenuu pa3BuTus
MartemaTudeckoro oopazoBanusi B Poccuiickoit ®depeparuu». B cooTBeTcTBUH €
Ha3BaHUEM KOHIICTIIIMM MaTeMaTH4eckoe oOpa3oBaHUE JOKHO, B YACTHOCTH, PEIIaTh
3amauy obecredeHus: HEoOXOIMMOTO CTpaHe 4ucia OOydJaromIMXcs, MaTeMaTHdecKas
MOATOTOBKA KOTOPBIX JOCTAaTOYHA ISl MPOJOJDKEHHUS OOpa3oBaHUS IO Pa3IUYHBIM
HaIpaBJICHUSAM, BKJIIOYAs MPENoaBaHe MaTeMaTUKH, MaTeMaTHYECKUE UCCIICIOBAHMUS,
paboty B cdepe nHPOPMAITMOHHBIX TEXHOJIOTUN U IPYTUX, a TAKKE 00€CTICUCHUS IS
KOKJOTO 00yYaromerocss BO3MOXHOCTU JTOCTHXKCHHSI MAaTEMaTUYECKOW IMOATOTOBKU B



COOTBETCTBHUH C HEOOXOAMMBIM €My YpoBHEM. FIMEHHO Ha perieHne dTUX 3a7a49 HarleJIeHa
nporpaMmma rno MaTeMaTUKe yriayoJIEHHOTO YPOBHS.

B snoxy mmdpoBoii Tpancpopmanuu Bcex cdep 4HeTOBEUECKON NeATebHOCTH
HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3  XOopolei
MaTeMaTUYECKOW MOJTOTOBKH. JTO OOYCIIOBICHO T€M, YTO B HAIllM JHU PACTET YMCIIO
CIEIUATILHOCTEH, CBSI3aHHBIX C HEMOCPEJICTBEHHBIM MPUMEHEHUEM MATEMaTUKH: U B
chepe SKOHOMHMKH, U B OHU3HECE, U B TEXHOJOTMYECKUX OOJNACTSIX, U JaXKe B
rymaHuTapHbix cepax. Takum oOpazom, Kpyr 00ydaromuxcsl, 1Jisi KOTOPhIX MaTeMaTHKa
CTAHOBUTCS 3HAYUMBIM TpeaMeToM, GyHIaMEHTOM oOOpa3oBaHMs, CYIIECTBEHHO
pacupsiercs. B Hero BXOJST HE TOJIbKO OOydaroluecs, MIaHUPYIOIINEe 3aHUMAThCS
TBOPYECKOM W MCCIE0BATEILCKON paboToOi B OOJACTHM MaTeMaTHKW, UH(POPMATHKH,
(GU3UKH, PKOHOMUKU U B JIPYTHX OOJACTAX, HO U T€, KOMY MaTE€MaTHKa HY>KHA JJIs
MCIIOJIB30BaHus B Mpo(deccusix, He CBSI3aHHBIX HEMOCPEACTBEHHO C HEM.

[IpuknagHass 3HAYUMOCTh MATEMATHKH OOYCJIOBJIIEHA TE€M, 4YTO €€ MpPeIMETOM
SBJIAIOTCS (DyHIaMEHTAIbHBIE CTPYKTYPhI HAIIETO MUpPA: MPOCTPAHCTBEHHBIE (POPMBI U
KOJIMYECTBEHHBIE  OTHOIICHUS, (PYHKIMOHAIbHBIE 3aBUCUMOCTH U  KaTeropuu
HEOMNpeAeIEHHOCTH, OT MPOCTEUIINX, YCBAUBAEMBIX B HEMOCPEICTBEHHOM OMbBITE, J10
JIOCTATOYHO CJIOKHBIX, HEOOXOUMBIX JIJI Pa3BUTHSI HAYUHBIX U TEXHOJIOTHYECKUX UJIEH.
be3 KOHKpETHBIX MAaTEeMaTUYECKUX 3HAHUW 3aTPyJAHEHO ITOHMMAHWE MPUHIIUIIOB
YCTPOMCTBA M HUCIOJIb30BaHUS COBPEMEHHOW TEXHHMKHU, BOCIPHUATHE W HUHTEPHpETAIUs
pPa3HOOOpa3HOW  COIMANBbHOW, HKOHOMHYECKOW, MOJMTHYECKOW  HH(pOpManuu,
ManodpQexkTuBHA TIOBCEIHEBHAsI TMpaKTUYECKasl NeaTeNbHOCTh. Bo MHoOrux cdepax
npoecCuoHaNbHOM NeATeTLHOCTH TPEOYIOTCS YMEHUS BBIIOIHATH PACYETHI, COCTABIISATh
QITOPUTMBI, TMPUMEHATh (QOPMYJIbI, MPOBOJUTH T'ECOMETPUUYECKUE U3MEPEHUsI W
MOCTPOCHMUSI, YNTATh, 0OpadaThIBATh, UHTEPIPETUPOBATH U MPEACTABIATH HHPOPMALINIO
B BUJIE TaOJUII, TMarpaMm U rpaduKoB, MOHUMATh BEPOSITHOCTHBIN XapakTep ClydalHbIX
COOBITHH.

OnHOBpEeMEHHO C pacuiupeHueM chep NpUMEHEHUs] MaTeMAaTUKU B COBPEMEHHOM
obOmiecTBe BCE 0Oojiee BaXKHBIM CTAHOBUTCA MAaTEMAaTUUECKUW CTUJIb MBIIUICHUS,
MPOSIBIIIIONIMICA B ONPENEIEHHBIX YMCTBEHHBIX HaBbIKax. B mporecce u3ydeHHs
MaTeMaTUKU B apceHal NpUEMOB M METOAOB MBIIUICHHUS YEJIOBEKAa €CTECTBEHHBIM
00pa30M BKJIIOUAOTCA MHIYKLIMS U ASAYKIMs, 0000IIEHNe U KOHKPETHU3aIis, aHAIu3 U
CUHTE3, Kjaccuukamus U cucteMarusanus, adcrparupoBanue U aHayorusi. OOBEKTHI
MaTeMaTUYECKNX YMO3aKJIIOYEHUW, MpaBUia HX KOHCTPYUPOBAHUS PACKPBIBAIOT
MEXaHU3M  JIOTHYECKUX  IOCTPOCHHUM,  CIOCOOCTBYIOT  BBIPAOOTKE  YMEHHUS
dbopmynupoBaTh, 0OOOCHOBBIBATh M JIOKA3bIBaTh CYXKJICHHUS, TEM CaMbiM (hOPMHUPYIOT
JIOTUYECKUU CTWIb MbIIUICHUS. Beaymass poyib NPUHAIIEKUT MaTEMAaTHKE B
bopMHpPOBaHUN ANTOPUTMUYECKON KOMIIOHEHTHI MBINIJICHUS W BOCIUTAHUM YMEHUU
JNEeUCTBOBATh IO 3aJaHHBIM  aJrOpUTMaM, COBEPIICHCTBOBATh HW3BECTHBIE U
KOHCTPYHUPOBaTh HOBBIE. B mpoliecce perieHust 3ajiad — OCHOBBI ISl OpraHU3aIyd
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yueOHOW JEsITeNbHOCTH Ha YpPOKaX MaTeMaTHKH — pPa3BUBAIOTCA TBOpYECKas M
IPUKJIAJHAs] CTOPOHBI MBIIICHUS.

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

HeoOxoauMpIM KOMIIOHEHTOM OOLIEH KYyJbTYphl B COBPEMEHHOM TOJKOBAaHUU
ABJIETCS OOIIIE€ 3HAKOMCTBO C METOJJaMH MMO3HAHUS IEHCTBUTEIBHOCTH, MTPEICTABICHHUE
0 MpeaMeTe W METOJAE€ MAaTeMaTHK{, €ro OTIMYMSIX OT METOJOB E€CTECTBEHHBIX H
IYMaHUTapHbIX HayK, 00 OCOOEHHOCTSIX NPUMEHEHUS MaTEeMaTHKU JJIs pPELICHUs
HAy4YHBIX U MPUKIAJAHBIX 3a/1a4. TakuM 00pazoMm, MaTeMaTunieckoe 00pa30BaHUE BHOCUT
CBOM BKJIaJ B (DOPMHUPOBAHKE OOIIEH KYJIbTYphI UEJIOBEKA.

N3yueHne mareMaTHKd CHOCOOCTBYET 3CTETHUYECKOMY BOCHHUTAHHUIO YEJIOBEKA,
NOHUMAHUIO KpacoTbl M U3SIIECTBA MAaTEMaTHYECKUX PaCCYKICHHUH, BOCIPHUATHUIO
reOMETPUUYECKUX (POPM, YCBOCHHIO HJIEU CUMMETPUHU.

[IpuopurerHbiMu LensiMu oOydenust MareMatuke B 10—11 kinaccax Ha yriry0Ji€HHOM
YPOBHE IIPOJOJIKAOT OCTABATHCS:

dbopMHUpOBaHHE LEHTPAIbHBIX MATEMATUYECKUX TOHSITHM (YUCIO, BEIWYMHA,
reomerpuyeckas ¢Gurypa, TEpEeMEHHas, BEPOSTHOCTb, (DYHKIHUS, MPOU3BOIHAS,
WHTETpai), 00eCIeUnBaIOINX NPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMATUUECKOTO
o0pa3oBaHus 00y4arONIUXCsl; MOABEACHIE 00YJaIOIUXCs Ha JIOCTYITHOM JIJIsi HUX YPOBHE
K OCO3HAHUIO
B3aMMOCBSI3M MaTEeMaTUKU U OKPYKAIOIIEro MUpa, MOHUMAHUIO MaTEeMaTUKHU KaK 4acTu
o01Ie KyJbTypbl YEJIOBEYECTBA, PAa3BUTHE WHTEJUICKTYalbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00yUaroImmxcs,

MO3HABATEJILHON aKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUN, KPUTUUYHOCTH MBIIIJICHUS,
MHTEpeca K U3Yy4eHUI0 MaTeMaTUKH; (popmMupoBanre GyHKIIMOHATLHON MaTeMaTHIeCKON
IrPAMOTHOCTH: YMEHUS

pacro3HaBaTh MaTEMaTUYECKUE ACMEKThl B PEalibHbIX JKMU3HEHHBIX CUTYyallUsX | IMpU
U3YYCHUU  JIPyTUX  Y4EOHBIX  MPEIMETOB,  MPOSIBICHUS  3aBUCUMOCTEH U
3aKOHOMEpPHOCTEH, (opmymupoBaTh HX Ha A3BIKE MaTeMaTUKA MW CO3/1aBaTh
MaTeMaTHYECKUEe MOJCIH, MPUMEHSATh OCBOCHHBIM MaTeMaTHYECKUM ammapar s
pelleHus] TMPaKTUKO-OPUEHTUPOBAHHBIX 3a/a4, WHTEPIPETUPOBATH M OILICHUBATH
MOJTYYEHHBIE PE3YIIbTATHI.

OCHOBHBIMM JIMHUSAMH cojiepkaHusi MaTemMaTuku B 10—11 kimaccax yrimy0ia&HHOTO
YpOBHS  SBISAIOTCS: «Yucna W BBIUMCIHCHUS», «Anrebpa» («Anrebpanyeckue
BBIpAXKEHUS», «YPaBHEHUS] U HEpPaBEHCTBa»), «Hayama mareMaTM4yeckoro aHaianzay,
«T'eometpusi»  («['eomerpuueckue ¢urypsl u UX CBOHCTBa», «M3mepenue
r€OMETPUYECKUX BeIMYMH»), «BeposaTHocTh U cratucTukay. JlaHHbIE JIMHUU



pa3BUBAIOTCS MApaJICNIbHO, KaK/asi B COOTBETCTBUH C COOCTBEHHOMW JIOTUKOMW, OJHAKO
HE HE3aBUCHMO OJIHA OT JPYTOi, a B TECHOM KOHTAKTE U B3auMoiercTBuu. Kpome storo,
X OOBEIUHSET JIOTUYECKasl COCTABJISAIONIAs, TPAJAMIIMOHHO MPUCYIAs MaTeMaTUKE U
NpPOHU3BIBAIONIAST BCE MaTeMaTHYEeCKUE KypChl M COJAEpXAaTeJbHbIC  JIMHHM.
CohopmymnupoBanHoe Bo ®PI'OC COO TpeboBaHnE «yMEHHE OMEPUPOBATH MOHATHIMHU:
ompeJereHre, akCMoMa, TEeopema, CIEICTBHE, CBOMCTBO, MPHU3HAK, JI0Ka3aTeIbCTBO,
PaBHOCHUIIbHBIC dbopMmynupoBkH,  yMeHue  (opmynupoBaTh ~ oOpaTHoe U
MPOTUBOMOJIO)KHOE  YTBEPXKICHHUE, NPUBOAUTHL MPUMEPHI U  KOHTPIPUMEPHI,
UCIIOJB30BaTh METOJ MAaTeMaTUYeCKOW WHAYKIWU, TMPOBOJUTH JOKAa3aTelbHbIC
paccyKlieHus Tpu pEIIeHUH 3a7a4d, OIICHUBAaTh JIOTUYECKYI0 MPaBWIBHOCTH
pPacCyKJIeHU» OTHOCUTCA KO BCEM Y4EOHBIM Kypcam, a (OpMUpOBAHHUE JOTHUYECKUX
YMEHUM pacrnpenensercss Mo BCceM rojaM OOy4eHHUsT Ha YpPOBHE CPEAHEro OOIIero
00pa3oBaHUs.

B cootBercTBUn ¢ ®I'OC COO maTtemaTuka sSBISIETCS 00S3aTEIbHBIM MPEIMETOM
HAa JIaHHOM YypoBHe oOpa3oBaHusa. Hacrosmelr mnporpamMMoll 1O MaTeMaTHKe
npeaycMaTpuBaeTcsl M3ydeHue yudeOHoro mpeamera «MaremaTthka» B paMKax TpEX
y4eOHBIX KypcOB: «AnireOpa u Hayajga MaTEeMaTUYECKOTO aHaiu3a», «l'eoMerpus»,
«BeposATHOCTB U cTaTUCTHKA». POPMUPOBAHUE JIOTUUECKUX YMEHHI OCYIIECTBIISIETCS Ha
MPOTSHKEHUU BCEX JIET 00yUYeHUs Ha YPOBHE CPEIHET0 00111ero 00pa30BaHMUsl, a JIEMEHTHI
JIOTUKY BKJIIOYAIOTCS B COJIEP>KaHUE BCEX Ha3BAHHBIX BbIIIE YUEOHBIX KYpPCOB.

OOmiee KONMMYECTBO 4YacoB, HANpaBJIEHHBIX HAa HM3YYEHHE MAaTEMaTUKHU

Ha yriryOsieHHoM ypoBHe — 544: B 10 kiacce — 272 vaca (8 yacoB B Hezento), B 11 knacce
— 272 yaca (8 4acoB B HEZEINIO).



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS:
c(OPMUPOBAHHOCTh TPAXKIAHCKON MO3UIMH OO0Yy4aloOUmIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCHUUCKOr0 OOIIECTBA, MPEACTABICHHE O MaTeMaTHYEeCKUX
OCHOBaX (DYHKIITMOHMPOBAHUSA PA3IMYHBIX CTPYKTYD, SIBJICHUM, IPOLIETYP FPAKIAHCKOTO
oOmiecTBa (BBIOOPHI, OMPOCHI U JIPYro€), YMEHHE B3aUMOJICHCTBOBATh C COLIMAIBHBIMU
WHCTUTYTaMH B COOTBETCTBHUM C UX (PYHKIUSMU U Ha3HAYCHHEM; 2) MATPUOTHYECKOIO
BOCIIMTAHUA:
c(hOPMUPOBAHHOCTh POCCUMCKOM TpakTaHCKOW HJICHTUYHOCTH, YBAXKEHUA K
[IPOLUIOMY M HACTOALIEMY POCCHUMCKOM MAaTEMAaTUKH, LIEHHOCTHOE OTHOLICHUE K
JOCTHKECHUAM POCCHUMCKUX MATEMATUKOB U POCCUUCKOM MAaTEMaTUYECKOW IIKOJIbI,
MCITOJIb30BAHUE 3THX JTOCTHKEHUH B IPYTUX HAYKaX, TEXHOJIOTHUAX, cpepax IKOHOMUKH;
3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS
OCO3HAHME TYXOBHBIX LIECHHOCTEW POCCUICKOr0 Hapoaa, CPOPMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, 3TUYECKOIO IIOBEIACHHMS, CBS3aHHOIO C IPAKTUYECKUM
IIPUMEHECHUEM JIOCTHXKEHUM HAyKU U JIESITEIBHOCTBIO YUYEHOTO, OCO3HAHUE JIMYHOIO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIylIEro; 4) 3¢TETHYECKOTr0 BOCIIUTAHMSA
ACTETUYECKOE OTHOILIEHHE K MUPY, BKIIFOYasi 3CTETUKY MaTEMaTUYECKUX

3aKOHOMEpPHOCTEN, 0OBEKTOB, 3a/lay, PEIIeHUH, pacCyKIeHUH, BOCIPUUMYUBOCTh K
MAaTEMATHYECKUM  aCIIEKTaM pa3JUYHBIX BHUJOB HCKYCCTBa; S5) (U3HYECKOro
BOCIIUTAHUA:

c(OPMHPOBAHHOCTh YMEHHUS TMPUMEHATh MaTEeMaTHYECKHE 3HAHUS B HMHTEpEcax
3JI0pOBOTO M 0Oe3omacHoro obpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3JI0POBBIO  (3IOPOBOE TMHTaHWE, COAJaHCUPOBAHHBIM PEKHUM 3aHITHH W OTABIXA,
perynspHas Gpuznyeckasi akTHBHOCTb), (PU3HMUECKOE COBEPIICHCTBOBAHHUE TIPH 3aHATHX
CIIOPTUBHO-03/I0POBUTENILHOM JIEATENBLHOCTHIO; 6) TPY10BOI0 BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH TPYAOTIO0HS, MHTEPEC K Pa3TMIHBIM

chepam mnpodeccHOHANTBHONW NEATEIbHOCTH, CBS3aHHBIM C MaTeMaTHUKOW u €
NPWIOKEHUSIMA, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymie mpodeccuu u
peaTn30BbIBaTh COOCTBEHHBIC >KM3HCHHBIC IIIaHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTEeMaTHYeCKOMY OOpa30BaHHI0 M CaMOOOpPa30BaHUIO Ha TMPOTSHKCHWHM BCEH JKW3HM,
TOTOBHOCTh K aKTUBHOMY yYacTHIO B PEIICHUH MPAKTHYECKUX 3a7a4 MAaTeMaTHYECKOM
HaIPaBJICHHOCTH;
7) 3KOJIOTUYeCKOT0 BOCIITMTAHMSA:

C(l)OpMI/IpOBaHHOCTB AKOJIOTMUYECKOU KYJbTYPEBI, IOHUMAaHUC BJIUAHUA COOUAJIBHO-



YKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MPHUPOJIHON U COLIMAIBHOM CpeJibl, OCO3HAHUE
rJI00aNbHOTO  XapakTepa JKOJOTMYECKUX TMpoOJieM, OpHEHTalus Ha M[PUMEHEHHE
MaTeMaTUYeCKUX 3HAHUU Ui pelIeHHus] 3aJad B OO0JacTH OKpPY’KaIoIIEeH Cpenbl,
IUTAHUPOBAHKUE TIOCTYNKOB M OILEHKH MX BO3MOKHBIX MOCIEACTBHU ISl OKPY’KaOIIeH
cpenbl; 8) HIEHHOCTH HAYYHOTI'O MIO3HAHMSA

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKU U OOIIECTBEHHOM NMPAKTUKH, TIOHUMAaHUE MATEMATHYECKOW HAYKH Kak
cdepbl UeT0BEUECKOM NEATEIBHOCTH, 3TAOB €€ Pa3BUTUSL U 3HAYMMOCTH JIJISl PA3BUTHUSA
IMBUIIM3AIINK, OBJIAJICHUE SI3bIKOM MaTEeMaTHKU M MAaTeMaTHYeCKOW KyJIbTYpol Kak
CpPEICTBOM  TO3HAHMS  MHUpPa, TOTOBHOCTb  OCYIIECTBIATh  MPOEKTHYIO U
MCCJIEI0BATENBCKYIO I€ATEIbHOCTh UHANBUAYAJIBHO U B TPYIIIE.

METAINIPEJMETHBIE PE3YJ/IBTATDBI

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

Ilo3HaBaTeIbHbIEC YHHUBEPCAJIbHbIE Y4eOHbIe JeiicTBUS bazoBbie
JIOTHYeCKHe 1eHCTBUSA:

BBISIBIISATH M XapaKTepU30BaTh CYIICCTBCHHBIC TPU3HAKA MaTEMaTHYCCKUX
00BEKTOB, TOHSATHH, OTHOIICHUH MEXKIY MOHATHUSAMHU, (HOPMYIHUPOBATH OIMpPEACIICHUS
MOHSATUH, YCTaHABIMBATH CYIIECTBEHHBIM MpPHU3HAK KiIacCU(UKAIIMN, OCHOBAHUS IS
0000IIeHNsT U CpaBHEHUS, KPUTEPUM TMPOBOJMMOIO aHAIKM3a; BOCHPUHUMATD,
dbopMyIMpOBaTh U MPEOOPA30BHIBATH CY)KICHHS: YTBEPAUTCIIHHBIC
U OTpUlLIaTeNbHBIC, E€IWHUYHBIC, YaCTHbIE U OOIIHUe, YCIOBHBIC; BBISBISATH

MaTeMaTHYeCKHe 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TTPOTUBOPEUHS
B (akrTax, MaHHBIX, HAOIMIOIEHUAX W YTBEPKICHUSAX, MpeajiaraTb KPUTEPHUH s
BBISIBJICHUS 3aKOHOMEPHOCTEH M MPOTUBOPEUMil; JeJaTh BBIBOJbI C HCIIOJIb30BAHUEM
3aKOHOB JIOTHKH, JICTYKTUBHBIX ¥ MHIYKTHBHBIX
YMO3aKJIIOUCHUM, YMO3aKIIOUCHHH 10 aHaJOTUM;, TPOBOAUTH CaMOCTOSATEIHHO
JIOKA3aTelIbcTBA MaTEMaTHYCCKUX YTBEPKICHHWHA (TMpsSMBbIE HW OT TPOTHUBHOTO),
BBICTpPaWBaTh apTyMEHTAIINIO, TIPUBOIUTh MPUMEPhl U KOHTPIPHUMEPHI, 000CHOBHIBATH
cOOCTBEHHBIC CYKJICHHMsI W BBIBOJBI, BBIOMpATh CIOCOO pelieHus: y4deOHOW 3amadu
(cpaBHMBATh HECKOJIBKO BApUAHTOB PEIICHUs, BbIOMpATh HamOOJee MOIXOISAIINN ¢
y4ETOM CaMOCTOSITCIIBHO BBIICIICHHBIX KPUTEPUCB).

Bba3oBrle ucciienoBarejbCKue 1eCTBUA.



HCIIOJB30BaTh  BONPOCHI KAaK  MCCIEAOBATEIbCKUMM HMHCTPYMEHT IIO3HAHUSA,
dbopMynTupoBaTh BOMPOCHI, (DUKCHPYIOIINE MPOTUBOPEUYHUE, MPoOIeMy, yCTaHABIUBAThH
HCKOMOE U JaHHOE, (HOPMUPOBATh THIIOTE3Y, ApPTYMEHTHPOBATH CBOIO MTO3UIUIO, MHEHUE;
IIPOBOJUTBH CAMOCTOATEIBHO CINIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIICIOBAHUE
II0 YCTAaHOBJICHHUIO OCOOEHHOCTEW MaTeMaTU4eckoro OoOBEKTa, SIBJICHHs, Npolecca,
BBISIBJICHUIO  3aBUCHUMOCTEM  MEXIy  OOBEKTaMH, SBJICHUSMH, IMPOLECCAMU;
CaMOCTOSITENILHO (hOPMYIUPOBATH 000OIIEHHS U BHIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HaOJIIOJICHUS, UCCIIEIOBaHMs, OLIEHHWBATh JIOCTOBEPHOCTh IMOJYYEHHBIX DPE3YJIbTaTOB,
BBIBOJIOB M 000OIEHUII; MPOTHO3UPOBATh BO3MOYKHOE pa3BUTHE IpOIECcCa, a TaKKe
BBIJIBUTaTh

MPEATNOJIOAKEHHUS O €T0 Pa3BUTUHU B HOBBIX yclioBUsX. PaborTa
¢ uHopMaLHen:

BBIABJIATH I[@CI)I/II_[I/ITBI I/IH(l)OpMaLII/II/I, JaHHBIX, H606XOI[I/IMBIX AJIs1 OTBETA Ha BOIIPOC

U JUIA pellieHus 3aJauM; BbIOMpaTh MH(GOPMALMIO0 U3 UCTOYHHKOB PA3JIUYHBIX THIIOB,

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATh MH(GOPMALUIO PA3TUYHBIX

BUJIOB U (OPM MPEJCTaBICHUS; CTPYKTYPUpPOBaTh MH(GOPMALIMIO, MPEACTABIATh €€ B

pa3nuyHbIX (popmax,

WUIIOCTPUPOBaTh ~ IpaUuecky;  OLIGHWBATh  HAAEKHOCTb  MHPOpMALUMU 10
CaMOCTOSITENIBHO CPOPMYITUPOBAHHBIM

KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHBIC YUeOHbIE IeHCTBUSA:

BOCIIPUHUMATH U (POPMYITUPOBATH CYKIACHHS B COOTBETCTBHH C YCIOBHUSIMU
U LEISIMHU OOILEHHUS, SICHO, TOYHO, TPAMOTHO BbIPA)KaTh CBOIO TOUKY 3PEHHMS B YCTHBIX U
MACBbMEHHBIX TEKCTAX, JaBaTh MOSICHEHUA 0 XOAY PEUIECHUS 3aJa4l, KOMMEHTUPOBATh
NOJlyYEeHHBIH pe3yibTaT, B XOJe OOCYXKIEHHUS 3aJaBaTb BOMNPOCHl IO CYIIECTBY
o0cyx1aeMoii TeMbI, TPOOJIEMBI, PellIaeMoil 3a/1auu, BEICKa3bIBaTh UAECH, HAllEJICHHbIC HA
IIOMCK PEUIEHUs, COMOCTABIATH CBOM CYKJICHHS C CYKICHUSMH IPYTMX YYaCTHHUKOB
nuanora, OOHapyKuMBaTh pAa3IMYM€ M CXOACTBO MO3UIMH, B KOPPEKTHOH ¢dopme
bopMynIupoBaTh pa3HOTIACHs, CBOUM BO3PAKEHUS; MPEACTABIATh PE3YyIbTaThl PEIICHUS
3aJlayM, SKCIIEPUMEHTA, HUCCIEIOBaHUS, MPOEKTa, CAMOCTOSTEILHO BBHIOMpaTh (hopmar
BBICTYIUICHUS C YYETOM 3aJ1ay MPE3EHTAIMU U OCOOEHHOCTEN ayAUTOPHUH.

PerynsiTuBHbI€ YHUBEpPCAJIbHBbIE YUeOHbIE T1eHCTBUS
Camoopranuzamnus:

COCTaBJISITH IIJ1aH, AITOPUTM PELICHHS 3a]]a4i, BBIOMPATh CIIOCOO PeIIeHus ¢ y4ETOM
UMEIOLINXCS PECYpCcOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBaTh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOM MH(OpPMALIUU.



CaMOKOHTPOJIb:

BJIaJICTh HAaBbIKAMHU I1O3HABATENbHON pedIeKCUM KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUNM W MBICIUTEIBHBIX TMPOIECCOB, WX PE3yNbTaTOB, BIAACTh CIIOCOOAMH
CaMONPOBEPKH, CAMOKOHTPOJIA MPOLECCAa W pe3ysbTara PELIEHUs MaTeMaTH4eCKOM
3a/1auu; MPEeIBUACTh TPYJHOCTH, KOTOPhIE MOTYT BOBHUKHYTh IPU PEIICHUH 3a/1a4H,
BHOCUTh KOPPEKTHBBI B JESATEILHOCTh HAa OCHOBE HOBBIX OOCTOSATENLCTB, AAHHBIX,
HaWJIEHHBIX OLIMOOK, BBISIBIICHHBIX TPYIHOCTEH; OIIEHMBATh COOTBETCTBUE PE3yJibTaTa
LETU U YCIIOBUSM, OOBSICHATh PUYUHBI
JOCTYDKCHUSI MJTH HEJTOCTIDKCHUSI PE3YJIBTATOB ACSITEIIBHOCTH, HAXOIUTH OIMUOKY, 1aBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHaA ACATCJIBbHOCTD:

MOHUMATh U UCTIOIH30BaTh MIPEUMYIIIECTBA KOMAHIHON ¥ MHIUBUAYaTIbHOU paObOTHI
Opy  pEelIeHUH Yy4eOHbIX 3ajay, MPUHUMATh IIeJIb COBMECTHOM JesATEIbHOCTH,
IJIAHUPOBATh OPTaHMU3AIMI0O COBMECTHOM pabOThI, pacmpenensaTb BHABI padoT,
JIOTOBapUBaThCsl, OOCYXAaTh MPOIECC U pe3ylbTaT paboThl, 0000IaTh MHEHUS
HECKOJIbKUX JIIOJICH; y4aCTBOBATh B IPYyMIoOBBIX opmax paboThl (00Cyx)aeHUSI, OOMEH
MHEHUW, «MO3TOBbIE€ IITYPMb» U HWHBIC), BBIIOJHITH CBOIO 4YacTh pabOThHl H
KOOPJIMHUPOBATh CBOW JIEUCTBHSI C IPYTUMHU UYJICHAMHU KOMAaHJIbI, OIICHMBATH KAa4€CTBO
CBOETO BKJIaJa B OOIIMIA MPOIYKT MO KPUTEPHSAM, CPOPMYIUPOBAHHBIM YIaCTHUKAMU
B3aUMOJCHUCTBUA.

IIpeaMeTHble pe3yJbTaTbl OCBOCHUS (enepanbHOM padodei MporpaMmbl IO
MaTeMaTHKe TIPEJICTaBICHbI IO ToaM 00y4YeHHs B paMKaX OTJEIbHBIX YY€OHBIX KypCOB
B COOTBETCTBYIOIINX pa3/eiiax HACTOSIIEN MPOrPaMMBbI.

OEJAEPAJ/IBHASA PABOYAS TIPOT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»

HOACHUTEJBHAA 3AIIMCKA

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

VY4eOHbpIN Kypc anreOpsl ¥ HadaJl MAaTEMAaTHICCKOTO aHAIM3a 3aKJIaIbIBAa€T OCHOBY
JUTSI YCTICTITHOTO OBJIAJICHUS 3aKOHAMU (DU3UKU, XUMUHU, OMOJIOTUH, TOHUMAaHUS OCHOBHBIX
TEHJICHIINI pa3BUTHUsI SKOHOMHUKHU U OOIIIECTBEHHOM KM3HU, TI03BOJISIET OPUCHTUPOBATHCS
B COBPEMEHHBIX ITU(POBBIX U KOMITBIOTEPHBIX TEXHOJOTHUIX, YBEPEHHO HCII0JIH30BATh UX
TSl TalibHEUIero o0pa3oBaHus U B MOBCEAHEBHOW >KU3HU. B TO ke Bpems oBiajcHUE
a0CTPaKTHBIMU U JIOTUYECKHU
CTPOTUMH KOHCTPYKIMSMU aJIreOphl M MaTeMaTHYECKOTO aHaIM3a pPa3BHUBACT yMEHHUE
HaXOJIUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATh UCTUHHOCTD, JI0KA3bIBATh YTBEPKACHUS C
MOMOIIBI0O MHAYKIIMU M pacCyXaaThb JEAyKTUBHO, HCIIOJB30BaTh 000OIIEHHE W
KOHKPETHU3aIMioo, al0CcTparupoBaHWE U aHaJoruio, (GOpPMHUPYET KpeaTUBHOE u
KPUTUYECKOE MBIIIJICHUE.

B xoae usyuenus yueOHOro Kypca « Airedpa u Hayana MaTeMaTHUECKOIO aHAJIU3a»
oOyuJaroluecs Moy4atoT HOBBIN OIBIT PELICHUS MPUKIAIHbIX 33/1a4, CAMOCTOSATEIBHOTO
NOCTPOEHUSI MAaTEeMAaTHYECKUX MOJIENIe pealbHbIX CUTyallui, WHTEpHpeTauuu
NOJIYYEHHBIX PEUICHUH, 3HAKOMSATCA C IPUMEpPaMU MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B
MPUPOJIC, HAYKE U UCKYCCTBE, C BBIIAIOIIUMHUCS MATEMaTUYECKHUMU OTKPBITUAMHU U HUX
aBTOpaMU.

VYueOHbIil Kypce 00J1a/1a€T 3HAYUTEIbHBIM BOCIIUTATEIBHBIM MTOTEHIIUAIOM, KOTOPBIT
peanusyeTrcss Kak 4epe3 Y4eOHBbIM Marepuall, CHOCOOCTBYIOUIUNA (hOPMUPOBAHUIO
HAyYHOTO MUPOBO33pEHUS, TaK U Yepe3 CHelUPUKY yueOHON IeATeNbHOCTH, TpeOyroen
MPOJOKUTEILHON KOHIIEHTPAllMd BHUMAHMS, CAMOCTOATEIIBHOCTH, aKKypaTHOCTH M
OTBETCTBEHHOCTH 32 MOJIyYEHHBIN PE3yJIbTaT.

B ocHoBe mertoauku oOyuyeHus anreOpe M HadajgaM MaTeMaTHYEeCKOro aHalln3a
JICKUT IEATETbHOCTHBIA MPUHIUI OOyUEHHUS.

B crpykType yueOHOro kypca «Aisredbpa W Hayalia MAaTeMaTHYECKOTO aHaIU3a»
BBIJICJICHBI CIEAYIOIINE COACPKATENBHO-METOANYECKUE IMHUU: «HHUCa U BRIUUCTICHUS»,
«DyHkuuu U rpaduku», «YpaBHEHHS M HeEpaBeHCTBa», «Hauama Maremarnueckoro
aHanu3a», «MHOXecTBa M JIOTHKa». Bce OCHOBHBIE COIEPKATEIBHO-METOIUYECKHE
JVHUM U3Y4YaloTCsl HA MPOTSHKEHUHM JBYX JIET OOy4YEHHUS Ha YPOBHE CPETHEro 0OIero
00pa3oBaHMsl, €CTECTBEHHO JOMOJHSSA APYr JIpyra U MOCTENEHHO HACHIIAsICh HOBBIMU
TeMaMH W pasjenaMu. J[aHHbIH y4eOHBIA KypcC SIBJISETCS MHTETPATUBHBIM, MOCKOJIBKY
o0BeIMHSET B cebe coepKaHUe HECKOJIbKUX MaTeMaTHUYECKUX JUCLUUIUIMH, TAKUX Kak
anredpa, TPUTOHOMETPHS, MATEMAaTUYECKHUI aHAIN3, TEOPUS MHOXKECTB, MaTEMaTHIECKast
joruka u apyrue. [lo mepe Toro xkak oOydaromuecs: OBJIaJeBAIOT BCE 0o0Jiee HIMPOKUM
MaTeMaTUYeCKUM  alapaToM, y HHUX [OCIEAO0BaTeIbHO  (QopMUpYETCS U
COBEPILECHCTBYETCS YMEHUE CTPOUTh MATEMAaTUYECKYI0 MOJENb PEANbHOW CUTYallH,
NPUMEHSTh 3HAHUS, TOJYYCHHBIC TPH W3YYEHUU Y4YEeOHOTOo Kypca, IJisi PpelIeHus
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CaMOCTOSITENIbHO  COPMYJIMPOBAHHOM  MaTeMaTMYecKOM  3agaud, a  3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopepxarenpHo-MeTOIMYECKass JUHUS «YMcna W BBIUKMCICHMS» 3aBEpIIACT
(opMHUpPOBaHNE HaBBIKOB UCIIOJIb30BAHNUS IEHCTBUTENBHBIX UNCEN, KOTOPOE ObLIIO HAYaTO
Ha YpOBHE OCHOBHOTO 00111ero oOpa3oBanusi. Ha ypoBHe cpennero o01iero oopa3oBanus
ocoboe BHUMaHUE yzensercs (OPMUPOBAHUIO HABBHIKOB PAlMOHABHBIX BBIUMCICHHIA,
BKJIFOYAIOLIUX B ce0sl MCMOIb30BAaHUE Pa3IMUHBIX (OPM 3alMCH YMCIIa, YMEHHUE JENIaTh
IPUKHUJIKY, BBIITOJHATH TPUOIMKEHHBIE BBIUMCIICHMS, OLIEHUBATh YHCJIOBBIE BBIPAXKECHMUS,
paboTaTh ¢ MATEMATHYECKUMHU KOHCTAaHTaMHU. 3HAKOMBbIE OOYYarOIIMMCS MHOKECTBA
HATypaJbHBIX, LEJNbIX, PAUUOHAIBHBIX W JACHCTBUTEIBHBIX YHCEN JOMOJHIIOTCA
MHOKECTBOM KOMIUIEKCHBIX YHCENl. B KaXXIOM M3 3TUX MHOXKECTB paccMaTpUBaIOTCSA
CBOMCTBEHHbIE €My cHeuu(puueckue 3aJaud MW Olepaluu: JIeJ€HUE Hallelo,
ONEpUPOBAHUE OCTATKAMHU Ha MHOXECTBE LEJbIX YHUCEN, O0COObleé CBOMCTBa
palMOHAJIbHBIX W HPPALMOHAIBHBIX YHCEN, apu(MeTHYeCKue OmIepaluu, a TaKKe
U3BJICUCHNE KOPHS HaTypaJlbHOM CTENIEHHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEl.
bnaronmapss mocienoBaTeNbHOMY PpAaCIIMPEHUI0 Kpyra HCIHOJIb3yeMbIX YHCEN H
3HAKOMCTBY C BO3MOXKHOCTSIMH HMX HOPHUMEHEHHUS [JIsl PElIeHUs pa3IuyHbIX 3a]ad
(dopMupyeTcsi NpeACTaBIEHUE O EIUHCTBE MAaTeMaTUKU Kak HayKu U €€ pojau B
IOCTPOCHUU MOJENEH pPEeabHOrO MHUpa, UIMPOKO HCHOJB3YIOTCS 0000IIeHue u
KOHKpETH3aIHSI.

JInnus «YpaBHEHHS U HEPABEHCTBA» PEAM3YETCS HA MPOTSKEHUU BCEro 00yUeHUs
Ha ypOBHE CpeHEro o0Iiero oopa3zoBaHusl, MOCKOIbKY B KaxJ10M paszzaeine [Iporpammbl
IPEeIyCMOTPEHO pElIeHHEe COOTBETCTBYIOIIMX 3anad. B pesynpraTe oOydarommecs
OBJIAJICBAIOT PA3MYHBIMM METOJIAMU PEUICHUS PAlUOHAIBHBIX, HpPPALUOHAIbHBIX,
MOKAa3aTeNIbHbIX, JOrapu(PMUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHUN, HEPABEHCTB U
CUCTEM, a TaKXe 3aJ]ad, coaepkamux IapaMerpsl. [lomydeHHblE yMEHHS MIUPOKO
UCIIOJIB3YIOTCS MPU MCCIEA0BaHUN (YHKIMI ¢ TOMOIIbIO MPOU3BOIHOM, MPHU pEIICHUN
NPUKIAJAHBIX 337a4 U 337a4 Ha HaXOXKJIEHUE HAaWOOJbIIUX M HAUMEHBIIMX 3HAYECHUU
¢bynkuuu. J[aHHasi copepxaTenbHas JIMHUSA BKIIOYAEeT B ceOsl Takke (HOpMHUpOBaHUE
YMEHHMHM BBINOJHATH pacuy€Tel 1O QopmyiaMm, MOpeoOpa3oBaHUs palMOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAKECHHI, a TaKKe BBIPAXKECHUI,
colepkammx creneHd u Jorapudmel. bnaromgaps u3ydeHHIO0 airedpanyeckoro
MaTepuana MPOUCXOIUT JaibHEllee pa3BUTHE ANTOPUTMUYECKOTO U aOCTPAKTHOIO
MBILUICHUSI 00yUarouxcs, POPMHUPYIOTCS HABBIKU 1€ TyKTUBHBIX PacCyXICHUN, paObOThI
C CUMBOJIbHBIMU (hOpMaMu, MPEACTABICHUS 3aKOHOMEPHOCTEN M 3aBUCHUMOCTEI B BHJIE
pPaBEHCTB W HepaBeHCTB. AureOpa mnpeqnaraer 3QQEeKTHUBHbIE HHCTPYMEHTBHI IS
pelIeHus MPaKTUYECKUX U €CTECTBEHHO-HAYYHBIX 33]1a4, HATJISATHO IEMOHCTPUPYET CBOU
BO3MOYKHOCTH KakK sI3bIKa HayKH.
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CopepxarenpHo-MeTOMYecKass JUHUS  «DYHKIMM ©W  Tpa@UKW»  TECHO
NEperyIeTaeTCa ¢ IPYTUMH JIMHUSMHU y4eOHOrO Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE
3a4a€T  TOCJIENOBATENbHOCTh  M3Y4YEHHs  Marepuana. V3ydeHWe  CTENEeHHOW,
MOKa3aTeJIbHOM, JIOrapu(PMUUYECKOl U TPUTOHOMETPUUYECKUX (DYHKIMMA, UX CBOWCTB H
rpadukoB, UCTIONIb30BaHUE PYHKIIMIA 7S pELICHUS 334 U3 APYTUX yUCOHBIX PEIMETOB
Y peaNbHOM )KU3HU TECHO CBS3aHO KaK C MATEMAaTUYECKUM aHAIIM30M, TaK U C PEIICHUEM
ypaBHeHUN U HepaBeHCTB. [Ipu 3TOM 00JbIIOE BHUMAHUE YIEISETCS (POPMUPOBAHUIO
yMEHUS BbIpakaTth (OpMyJaMU 3aBUCUMOCTH MEXKIY pPa3jIu4YHbIMA BEJIUYHMHAMM,
UCCIIEIOBaTh IOJYYCHHbIE (YHKIMH, CTpPOUTh UX rpaduxku. Marepuan 53Toi
COZIEP/KATEIILHOW JINHUM HAlleJICH Ha Pa3BUTUE YMEHHU W HAaBBIKOB, IMO3BOJISIOLINX
BBIPQKATh 3aBUCMMOCTH MEXJY BEIMYMHAMHU B Pa3IMYHON (QopMe: aHaATUTHYECKOH,
rpaguueckoil u cioBecHor. Ero nzydyenue cnocoOCTBYET pa3BUTHIO AITOPUTMHYECKOTO
MBIIUICHUS, CHOCOOHOCTH K 000OIIIEHUIO U KOHKPETU3AIMH, UCTIOJIb30BAHUIO AHAJIOTHUH.

ConepxarenpHas auHuA «Hayana MaremMaTHYecKOro aHajin3a» IO3BOJISET
CYIIECTBEHHO PACIIMPUTh KPYr KaK MaTeMaTUYeCKUX, TaK W NPUKIATHBIX 3a1ad,
JOCTYITHBIX O0y4YaroIIMMCs, TaK KaK Y HUX MOSABIISIETCS BOBMOXHOCTb CTPOUTD IpauKu
CJIOKHBIX (DYHKIMH, ONIPEAENISITh MX HAUOOJIbIINE U HAUMEHBIIINE 3HAUEHUS, BBIUUCISATh
wiomaau Guryp u o0bEMbI TeJ, HAXOAUTh CKOPOCTU U YCKOpPEHUS mpolieccoB. J(aHHas
coJiepKaTeNbHAas JIMHHUS OTKPBIBAET HOBBIE BO3MOKHOCTH ITOCTPOEHUSI MaTEMaTUYECKUX
MOJIeJIEl peaNbHbIX CHUTYyallMii, MO3BOJISIET HAXOJWTh HAWIyYIlee pEIICHHE B
NPUKIAJAHBIX, B TOM YHUCJE COLMAIbHO-d’KOHOMHYECKUX, 3ajJadax. 3HAKOMCTBO C
OCHOBaMM MAaT€MAaTUYECKOTO0 aHajiu3a CIOCOOCTBYET pa3BUTUIO aOCTPaKTHOTO,
(OopManIbHO-JIOrMYECKOTO0 M KPEAaTUBHOTO MBILUICHUS, (HOPMUPOBAHUIO YMEHUH
pacno3HaBaTh NPOSBIECHUS 3aKOHOB MAaT€MaTHKW B HAayKe, TEXHUKE U HCKYCCTBE.
OOyuaroiuecs y3HAaIOT O BBIJAIOIIMXCSA pe3yibTaTaX, MOJTYYEHHBIX B XOJA€ pPa3BUTHUSA
MaTEeMaTUKH KaK HayKH, U 00 UX aBTOpax.

ConepxarenpHO-MeToquYecKas TuHUA «MHOXeCTBa U JOTMKa» BKIIIOYAET B ce0s
JIEMEHTBI TEOPUHA MHOXKECTB U MAaTEMATUYECKOMN JIOTHUKU. TeopeTHKO-MHOKECTBEHHBIE
MPEACTABICHUS] TPOHMU3BIBAIOT BECh KypC ULIKOJBbHOM MATEMaTUKU U MpEeIararoT
HanmOoJiee yHHUBEPCAIbHBIN $3bIK, OOBEIAUHSIIOUIMI BCE pa3leibl MAaTeMATUKUH U €€
NPUIOKEHUH, OHU CBA3BIBAIOT pa3Hble MAaTEMATUUYECKUE AUCIIUIUIMHBI U UX MPUIIOKEHHUS
B enuHoe ueinoe. [lo3TromMy BakHO AaTh BO3MOXHOCTH OOy4YaroIIeMycsi MOHHMATh
TEOPETUKO-MHOXECTBEHHBIN A3bIK COBPEMEHHON MAaTEMATHKU U MCIOJb30BaTh €0 JUIs
BBIPDOKEHUSI CBOMX MbICHe. JIpyrMM Ba)KHBIM NPU3HAKOM MaTeMaTHKU KaK HayKd
CleAyeT TpHU3HATh CBOMCTBEHHYID €M CTpPOrocTb OOOCHOBAaHHMM U CJIEIOBaHUE
ONpeaeaEHHbIM IPAaBUJIAM ITOCTPOEHUSI JOKAa3aTeNIbCTB. 3HAKOMCTBO C 3JIEMEHTAMH
MaTeMaTHYeCKON JIOTUKU  CHOCOOCTBYET Pa3BUTUIO  JIOTMUECKOTO  MBILIUICHHUS
oOyyJarouuxcsi, MO3BOJISIET UM CTPOUTh CBOM PACCYXKIEHUS HAa OCHOBE JIOTMUECKHX
npaBuil, POPMUPYET HABBIKK KPUTHUYECKOTO MBIIIJICHUS.
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B yue6HOM Kypce «Anrebpa u Hadaima MaTEMaTHIECKOTO aHAN3a» MPUCYTCTBYIOT
OCHOBBI MAaTEMAaTHYECKOTO MOJICTUPOBAHMS, KOTOpPhIE NPHU3BAaHBI CIIOCOOCTBOBATH
(GbOpMHpPOBAaHUIO HABBIKOB TMOCTPOCHHUS MOJEJIEH peasibHbIX CUTYallUi, HCCIeOBaHUS
ITUX MOJeNIed C TOMONIbI0 anmapara aireOpbl W MaTeMaTH4eCKOro aHalu3a,
WHTEPIPETAUNA TTOTYICHHBIX PE3yJbTaToOB. Takue 3aaHus BIUICTCHBI B KaXKIBIA U3
pa3liesloB  MPOrpaMMbl, TIOCKOJBKY BECh Marepuan Y4eOHOro Kypca IIHPOKO
UCIIOJIb3YETCS I pelIeHUs MPUKIIAHBIX 3a1a4. [Ipu perennn peanbHbIX NPaKTHYECKUX
3amady  oOywaromuecs  pa3BHBAIOT  HAOMIOMATETLHOCTh, yYMEHHE  HAXO/IWTH
3aKOHOMEPHOCTH, a0CTparupoBaThCs, HUCIONIB30BaTh aHAJOrHI0, 0000maTh u
KOHKPETU3UPOBATh TpodsieMy. [lesarenbHOCTh M0 (OPMUPOBAHMIO HABBIKOB PEIICHUS
NPUKJIAJAHBIX 337a4 OPraHU3YyeTCs B MPOLECCe M3YUYEHHUS BCEX TEeM y4ueOHOTo Kypca
«Anredpa 1 HayaJla MAaTEMAaTHYECKOTO aHATIN3a).

Ha usyuenue ydyeOHOro Kypca «AnreOpa M Hayajda MaTEMaTHYECKOTO aHAIU3a»
otBonutcsa 272 vaca: B 10 kiacce — 136 yacoB (4 yaca B Hegenmo), B 11 kiacce — 136
yacoB (4 Jaca B HEJIEINIO).

COJEP/KAHHUE OBYUEHUS 10 KJJACC Ynciaa v BbIYMCIEHUS
ParnmmonanpHabie yncia. OOBIKHOBEHHBIC U ICCATUYHBIC IPOOH, IIPOLICHTHI,

OeckoHeuHble ieproudeckue Apoou. [Ilpumenenue npoOer u MPOLEHTOB ISl pelIeHUs
MIPUKJIAJHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIIEN 3HAHUN U PEAIBHOM KU3HU.

JIeCTBUTENBHBIE YHUCIIA. PanmonanbHpie U VMppalrOHaJIbHbIE

yucia. ApupMeTruuecKue onepamuu ¢ 1eHCTBUTEIbHBIMU YiciiaMu. Momyib
JIEUCTBUTETHLHOTO YKCIa U €ro cBoicTBA. [IpubOnuKEHHbIC BHIYMCIICHHUS, IPABUIIA
OKPYIJIEHUsI, IPUKUIKA U OLICHKA PE3YJIbTAaTa BHIYMCICHUM.

Crenenb ¢ 1eiabpIM nokazareiieM. bunom Herotona. Mcrnonp3oBanue moaxonsinen
dbopMbl 3amMCH  JCHUCTBUTENBHBIX YHCEN [JIi PEHICHUS MPAKTUYECKUX 3a/lad |
MPECTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHb ¢ palMOHAIBHBIM TIOKA3aTeieM M €€ CBOWMCTBA, CTENECHb c
JICVUCTBUTEIBHBIM I10KA3aTEIIEM.

Jlorapudwm uncna. CoiictBa jorapudma. JlecaTuunpie U HaTypaJIbHBIC JTIOTapU(MBI.

CuHyc, KOCHUHYC, TAHI€HC, KOTAHT€HC YHCJIOBOIO apryMeHTa. ApKCHHYC,
APKKOCHUHYC M apKTaHT€HC YMCIIOBOTO apryMEHTa.

YpaBHEHUS 1 HEPABEHCTBA.

ToxxnecTBa M TOXIECTBEHHBIC MPEeoOpa3oBaHUsl. YpaBHEHHE, KOPEHb YPaBHEHUS.
PaBHOCWIIBHBIE ypaBHEHUS W  ypaBHEHUA-CIEACTBUS. HepaBeHCTBO, pelieHue
HEpPABEHCTRBA.
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OcHOBHbIE METOJbI PEUICHHS] LENbIX U JIPOOHO-pAIlMOHAJBHBIX YpaBHEHUN U
HEpPaBEHCTB. MHOIO4YJIEHBI OT OJTHOM ITIEPEMEHHOM. /[eTleHne MHOrowieHa Ha MHOTO4JIEH
¢ octatkoM. Teopema besy. MHorowieHsl ¢ nieabiMu ko3 dunuentamu. Teopema Buera.

[IpeoOpazoBaHUsI UNCIOBBIX BBIPAKEHU, COIEPKAIIMX CTENIEHU U KOPHH.

UppaunnonaneHpie ypaBHEHHs. OCHOBHBIE METOJBI PEUICHUS HPPALHOHAIBHBIX
YPaBHCHUU.

[loka3aTenbHble ypaBHEHUS. (OCHOBHBIE METOAbl PEIICHHS I[OKAa3aTEJIbHbIX
YPaBHCHUU.

[IpeoOpazoBaHue BbIpAXKEHUH, COIEPKALIUX JOTrapU(MBbI.

Jlorapudmuyeckue ypaBHeHHA. OCHOBHBIE METOABI PEIICHUS JOrapu(pMUUYECKUX
YPaBHCHUU.

OcHOBHBIE TPUTOHOMETPHUUYECKHE (bopMyIBL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIpaKEHUN. PellleHre TPUroHOMETPpUYECKUX YPAaBHEHUN.

Pemenne cucrem nMHEHHBIX ypaBHEHUN. MaTpuiia CUCTEMBI JINHEMHBIX YPABHEHUN.
Onpenenutens MaTpUIIbl 2X2, €ro TeOMETPUUECKUN CMBICIT U CBOMCTBA, BBIYUCIICHUE €T0
3HAYCHUS, IPUMEHEHUE ONPENCIIUTEIN I PELICHUS CUCTEMbI JIMHEUHBIX YPaBHEHUM.
Pemienne mnpuKIagHBIX 3aJa4 € T[OMOINBIO CHCTEMbl JIMHEMHBIX YpPaBHEHHM.
HccnenoBanre MOCTPOEHHOW MOJIENIM C TOMOIIBIO MATPUI] U OITPEAECTUTEIICH.

[locTpoeHne MaTeMaTHYECKUX MOJEIEH pPEANbHOM CHTyallUM C ITOMOIIBIO
YPAaBHEHUM W HEpPaBEHCTB. lIpuMeHeHHWe ypaBHEHMM W HEPAaBEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a7a4 U 337a4 U3 Pa3IMYHbIX 00JacTell HAYKU U PeabHOM KU3HU.

DOyHKUMH U TPaPUKH

@yHK1MsA, ciocoObl 3ananus GyHKuuU. Bzanmuo ooparubie pyHkiuu. KoMmno3unms
¢bynkuuid. ['padux pynkuun. DneMeHTapHblie nmpeoOpa3oBaHus rpauKoB PyHKIUH.

OO6nactp omnpeneneHuss U MHOXKECTBO 3HaueHu ¢GyHkuuu. Hynu @yHkum.
[IpomexyTku 3HaKomocTossHCTBa. UETHble M Heu€THble GyHKIuu. l[lepuoauueckue
¢ynkun. [lpomexxyTku MOHOTOHHOCTH (PyHKIMUA. MaKCUMyMbl 1 MUHUMYMBbI (DYyHKLIUU.
Haubonbiiee n HaMeHbllIee 3Ha4eHUsI (PYHKIIUN Ha TPOMEXKYTKE.

Jluneitnasi, kBaapaTu4yHass U JApOOHO-TMHEHHas (QyHKOUM. DIeMeHTapHOe
UCCJIEJOBaHUE U TOCTPOCHUE UX IPapUKOB.

CrenenHass (yHKUMS C HaTypaJlbHbIM M IIeJbIM Moka3areneMm. EE€ cBolicTBa u
rpaduk. CBoiicTBa U rpaguk KOpHS N-OM CTENeHU Kak (PYHKIIMU OOpaTHOM CTEMEHU C
HaTypaJbHBIM MOKa3aTeJEM.

[ToxazatenpHass u Jorapudmuueckas (QyHKIIUA, WX CBOWCTBA M TpadUKH.
Hcnonp3oBanue rpadukoB GyHKIMMA 71 pEeIISHUs YpaBHEHUH.

Tpuronomerpuyeckas OKpy>KHOCTb, OIIPE/IEIEHUE TPUTOHOMETPUUECKUX (DYHKIIHIA
YHUCJIOBOI'O apryMEHTA.
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OYHKITMOHABHBIC 3aBUCHUMOCTHA B pEaJbHBIX TpoIleccax W siiaeHusX. I paduxu
pEaIbHBIX 3aBUCUMOCTEM.

Havyasa MmaTeMaTH4€CKOro aHAJIN3a

IlocimenoBaTenbHOCTH,  CIIOCOOBI  3aJaHUs  IIOCJICIOBATSIbHOCTEH. MeTox
MAaTeMaTHYECKOW WHAYKUMHA. MOHOTOHHBIE W OrPaHUYEHHBIE IOCIENOBATEIBHOCTH.
HcTopusi BOSHUKHOBEHHUS! MATEMATUYECKOT0 aHaJIM3a KaK aHain3a OECKOHEYHO MallbIX.

ApudmeTrnueckas U TeoMeTpuyeckas mporpeccuu. beckoHeuyHo yObIBaromas
reomerpuyeckas mnporpeccus. CyMMa OECKOHEUHO YOBIBAaIOIIEH TIe€OMETPUYECKON
nporpeccuy. JIMHEWHBIM W 3KCIOHEHIMAIBHBIM pocT. Yncno e. dopmyrna CIIOKHBIX
IpoLeHTOB. Vcnonp30BaHre NMPOrpeccuy Uil PELICHUS PEAIbHBIX 3a/1a4 MPUKIATHOTO
XapakTepa.

HenpepriBable pyHKIMU 1 UX cBoiicTBa. Touku paspbiBa. ACUMOTOTHI TpapuKOB
¢ynkuuid. CBolicTBa (DYHKIMI HENpEpBIBHBIX Ha OTpe3ke. MeToj WMHTEpBajoB i
peuieHusi HepaBeHCTB. [IpuMeHeHHe CBOMCTB HENPEPBIBHBIX (YHKLUMHA ISl PEIICHUS
3a7ad4.

IlepBass u BTOpas mnpousBojAHbIe (PyHKIMH. OmnpencneHue, TeOMETPUUECKUN U
(U3MYECKUil CMBICI TPOU3BOJIHON. Y paBHEHUE KacaTeabHOUN K TpaduKy QyHKIUY.

[IpousBoaHble 3neMeHTapHBIX (yHKUUH. [Ipom3BogHas CyMMbl, IpPOU3BEACHUS,
YaCTHOTO ¥ KOMIO3UIUU (QYyHKIUH.

MHo:xecTBa M JIOTHKA
MHO»XeCcTBO, Olepalny HaJ MHOKECTBAMU M UX CBOWCTBa. /lmarpammel Ditnepa—
Benna. [IpumeHeHne T€OpETUKO-MHOKECTBEHHOTO anmapara Jjisl ONUCAHUS PEabHbIX
MPOIIECCOB U SBJICHUH, IPU PEIICHUH 3a]1a4 U3 IPYTUX YYECOHBIX MPEIMETOB.
Omnpenenenve, TeopeMa, CBOMCTBO MaTEMaTHYECKOTO OOBEKTa, CIEJCTBUE,
JI0KA3aTeIbCTBO, PABHOCUJIBHBIE YPABHEHUSI.

11 KITACC Yucia 1 BbIYUCJIEHUS

Harypanbhbie u nensie uncia. [[pumeHenne npu3HakoB A€IMMOCTH LEJIbIX YHCEN,
HanOonbIMi o0mmi genurensd (nanee — HOJl) m HaumeHbIee odiiee kpaTHOE (J1aee —
HOK), octatkoB o Moj1yt0, aliroputMa EBKIIMIa U1 peleHust 3a7a4 B LEJIbIX YHCIIaXx.

Komniexcuple ymucia. Anredpaumdeckass U TpUroHomerpudeckas (Gopmbl 3amucu
KOMITJIEKCHOTO 4ucia. ApupMeTHYecKrne omneparud C KOMIUICKCHBIMU YHUCJIaMH.
N300paskeHrne KOMIUIEKCHBIX YHCENl Ha KOOpnHAaTHOM miockoctu. dopmyna Myaspa.
Kopnu N-oii cTeneHn U3 KOMIUIEKCHOTO 4ucia. [I[puMeHeHrne KOMIUIEKCHBIX YHUCEN JJISt
perieHus: GU3NIECKUX U TEOMETPUICCKUX 3a71a4.

YpaBHeHUS U HEPABEHCTBA
Cucrema 1 COBOKYNHOCTh YPaBHEHUI M HEPaBEHCTB. PaBHOCHIIBHBIE CHCTEMBI U
CHUCTEMBI-CIIEACTBHS. PaBHOCWIIbHBIE HEPABEHCTBA.

16



OTt60p KOpHEU TPUTOHOMETPUYECKUX YpPaBHEHUH c [IOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PenieHrne TpuroHoOMETpU4ECKUX HEPABEHCTB.
OCHOBHBIE METO/IbI PELIECHUS TTOKA3ATEIbHBIX U JOTapU(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPAIIMOHATBHBIX HEPABEHCTB.

OcCHOBHBIE METOJBI PEUICHUS] CHUCTEM M COBOKYIHOCTEH palMOHAJbHBIX,
UPpaLMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IAPaAMETPAMMU.

[IprumeHeHne ypaBHEHHM, CHCTEM U HEPABEHCTB K PEIICHUIO MATEMATUYECKHUX 33/1a4
¥ 33124 U3 Pa3IMYHbIX 00JIacTeil HAYKHU U peabHOM KU3HU, UHTEPIPETAMs MOTyYEHHBIX
pe3ynbTaToB. WYHKIMH U rPaPuKn

I'paduk komno3uuuu pyHkuuid. ['eomerpruueckue o0pas3sl ypaBHEHUN U HEPABEHCTB
Ha KOOPAMHATHOM IIJIOCKOCTH.

Tpuronomerpudeckue QyHKIMH, UX CBOMCTBA U IPAPUKH.

I'padmyeckue MeTonabl pelieHnsl ypaBHEHUN U HepaBeHCTB. [ paduyueckue MeToabl
peuIeHus 3a1a4 ¢ napaMeTpamu.

Hcnonp3oBanue rpadukoB (QYHKUMH Uil  HMCCIENOBAHUSA  IPOLIECCOB U
3aBUCHUMOCTEH, KOTOpbIE€ BO3HUKAIOT NpPHU PELIEHUH 3a1ad U3 JPYyrux YydeOHBIX
IIPEAMETOB U peanpHoM ku3HU. Hayana MmaTeMaTH4eCKOro aHajamsa

[IpumeHeHne NPOM3BOAHOM K MCCIEAOBaHUIO (YHKUUMH Ha MOHOTOHHOCTh U
skcTpeMyMmbl. HaxokneHre HamOOJBIIEr0 M HAMMEHBIIEr0 3HAYEHUW HENpPEphIBHOM
(yHKLIHUU Ha OTPE3KE.

[IprmeHenne npoOU3BOHOM IS HAXOKICHHS HAMJIYYIIETO PEIICHUS B IPUKIaHBIX
3aj1a4ax, JIsl ONpeIeIeHHUs CKOPOCTH U YCKOPEHUS Mpoliecca, 3a1aHHOT0 (POpMYJIIoN Win
rpadukom.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO  TiepBoOoOpa3HbiX. IlepBooOpasHbie
srieMeHTapHbIX pyHKuui. [IpaBuna HaxoxaeHUS TEpBOOOPa3HBIX.

NHurterpan. I'eoMeTpruecKuil CMBICT HMHTErpayia. BplunclieHHE ONpeaenEéHHOro
uHTerpana no gopmyne Hetotona—Jlenonuna.

[IpuMeHeHre UHTErpana Juisl HaXOXKACHUS TUIOAAe TIoCKuX Guryp u o0bEMOB
Ir€OMETPUYECKUX TEII.

[Ipumepsl  pemieHudt  nuddepeHHaNbHBIX  ypaBHeHW.  Martematuyeckoe
MOJIEJIMPOBAHUE PEATbHBIX MPOLIECCOB C MOMOIIIbIO AU(dHepeHIIMaATbHBIX YPABHEHHI.
MNPEAMETHBIE PE3YJIBTATBI

K xoniy o0yuenus B 10 kiacce 00y4yaronuiics MoayduT CIEIYIONINUE MPEeIMETHBIC
pe3ynbTaThl MO OTACIBHBIM TeMaM (eaepaibHoi paboyeil mporpaMMbl yueOHOTO Kypca
«Anre0pa 1 Hayajla MaTEMaTUYECKOTO aHamu3a»: Yncjia u BbIYUCIEHUsI:

CBOOOJHO OINEpUPOBaTh MOHATUSMHU: pALMOHAIBHOE 4YHUCIO, OeCcKOHeYHas
nepuonyecKkas 1poOb, MPOLIEHTHI, UPPALMOHATBHOE YUCIIO0, MHOKECTBA PALIMOHATIBHBIX
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U JICHCTBUTENBHBIX YHCEN, MOAYJIb JEHCTBUTENBHOTO YHUCIA; MPUMEHSTHh ApoOH u

IPOLICHTHI I PEIICHMS NPUKIAIHBIX 3a1a4 U3 Pa3InYHbIX

oTpaciei 3HaHUI U peanbHOU )KU3HU; IPUMEHATH NPUOIKEHHBIEC BBIYMCIICHUS, TpaBUiIa
OKPYIJICHHMS], IPUKUJIKY U

OIICHKY Pe3yJIbTaTa BBIUUCIECHUI; CBOOOAHO ONEPUPOBATH MOHITHEM: CTEIIEHDb C IEIbIM

noKa3aTeseM, UCTIOIb30BaTh MOAXOAAIIYI0 (POpPMY 3alluCh AEUCTBUTEIBHBIX YUCEI IS

pelIeHHs] MPAKTHYECKUX 3a/1ad M MPEACTABICHHUS JIaHHBIX; CBOOOJHO OIEPUPOBATH

MOHATHEM: apU(PMETUUECKUN KOPEHb HATypaIbHOU

CTENEHU; CBOOOJHO ONEPUPOBATH MOHITHEM: CTENEHb C PALIMOHAJIBHBIM MOKA3aTeNIeM;
CBOOOJTHO OTIEPUPOBATH MOHATUSAMH: JIOTapU(PM YnCIa, AECATUUHBIC U HATypabHbIC

jorapudmbl; cCBOOOIHO ONIEPUPOBATH MOHATUSIMU: CUHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC

YHCIIOBOTO APIYMEHTA; ONEPUPOBATh IMOHATUAMU: aPKCUHYC, aPKKOCHHYC U ApPKTaHT€HC
YHCJIOBOTO

aprymeHTa. Y paBHeHUs U

HEPpaBCHCTBA:

CB06OI[HO OIICPHUPOBATDH IMOHATUAMU: TOXKACCTBO, YPABHCHUC, HCPABCHCTBO,

PaBHOCWJIBHBIE YPAaBHCHUSI W YPaBHEHUA-CIEACTBUS, PABHOCUJIBHBIC HEPABCHCTBA;

MIPUMEHSTH PAa3IMYHBIE METObI PEIICHUS PAITMOHATBHBIX U IPOOHO-PAIIMOHAIBHBIX
ypaBHEHUH, MPUMEHATh METOJ HWHTEPBAJIOB [JIsl PEUICHUS HEPABEHCTB; CBOOOHO
OINEPUPOBATH TMOHITUAMHU: MHOTOWIEH OT OJHOM MEPEMEHHOW, MHOTOWICH C LEJBIMU
Kod(ppuneHTaMu, KOPHU MHOTOYJIEHA, MPUMEHSTH JIeJIEHUE MHOTOUJIeHa HA MHOTOUJICH
c ocratkoMm, Teopemy besy u Teopemy Bmuera mng pemeHus 3amad; CBOOOTHO
OIIEPUPOBATH MOHATHUSIMHU: CHUCTEMA JIMHEWHBIX YpPABHEHUMW, MaTpHUILA, ONPEACIUTEIIb
MATPUIBI 2 X 2 U €r0 TEOMETPUUECKUN CMBICH, UCIIOJIb30BATH CBOMCTBA ONPEACITUTENS 2
X 2 NJIg BBIYUCIICHUS €r0 3HAYEHHUS, IPUMEHSThH ONPEACIUTENN ISl PEIICHUS CUCTEMBI
JIMHEMHBIX YPaBHEHUM, MOJECIHUPOBATH PEAIbHBIE CUTYyallUHd C ITOMOIIBK) CUCTEMBI
JIMHENHBIX YPaBHEHUM, MCCIEI0BATh ITOCTPOEHHBIE MOJEIHM C IOMOIIBKD MATPULl U
ONPEAECTUTEIICH, NHTEPIIPETUPOBATH MOJYUYECHHBIN PE3YJIbTAT; MUCIOJb30BaTh CBOMCTBA
JIEUCTBUN C KOPHSAMHM IS TIPeoOpa30BaHUs BHIPAXKEHH; BBITOJHITH MPE0oOpa30BaHUS
YHCJIOBBIX BBIPAXKEHUN, COJIEPIKALIMX CTEIICHU

C paluOHATBHBIM TIOKA3aTelIeM; HCIOJIb30BaTh CBOWCTBA  JIOTAapU(MOB IS
npeoOpa3oBaHus JOTapUPMUUECKIX

BBIPKCHMIA; CBOOOJHO OIEPUPOBATh MOHATHSAMHU: HpPpalMOHAIBHBIC, TMOKa3aTeIbHBIC
u

JorapuMHUYECKHE YpPaBHCHHS, HAXOIUTh HMX PEIICHUS C TIOMOIILI0 PaBHOCHIIBLHBIX

NEepPexXo0B WM  OCYIIECTBISAS  MPOBEPKY  KOpHEH; TMPUMEHATh  OCHOBHBIC

TPUTOHOMETpHUUECKHE (GOPMYIIBI ISl MPeoOpa3oBaHMs
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TPUTOHOMETPUYECKUX BBIPAKEHN; cBOOOHO ONEPUPOBATH ITOHSATHEM:
TPUTOHOMETPUUYECKOE YpaBHEHHE, MPUMEHITh HEOOXOIUMbIe (POPMYJIbI IS PEIICHUS
OCHOBHBIX THUIIOB TPUI'OHOMETPUUECKUX YPABHEHUN; MOACIIMPOBATH PEaIbHbIC CUTYal[UU
Ha SI3bIKE aJIreOphl, COCTABIATH BBIPAXKEHMUS,

yYpaBHEHUS, HEPABEHCTBA [0 YCJIOBHIO 33Ja4d, MCCIIEIOBATh MOCTPOCHHBIE MOJIETU C
UCIIOJIb30BAaHUEM armapara areopbl. OyHKUMU U rpaduKu:

CBOOOZHO ONEpUPOBATh MOHATHUAMHU: (YHKIUSA, CHOCOOBI 3anaHus (yHKLUH,
B3aMMHO OOpaTHble (YHKIUH, KOMIO3ULUA (PyHKUIMN, TpaduK (QYHKIMH, BBHITIOJHATDH
JJIEeMEHTapHbIE TpeoOpa3oBaHus rpadukoB (GYHKIMNA; CBOOOJTHO ONEPUPOBATH
HOHATUAMHU: 00JIACTh ONPENEICHHS] U MHOKECTBO 3HAUEHU
GbyHKUMH, HYIM (QYHKUHAHA, TPOMEXYTKH 3HAKOIOCTOSHCTBA; CBOOOJHO ONEPHPOBATH
NOHATUSAMU: YETHBIE W HEUYETHbIE (DYHKLUMH, MEPUOANYECKUE (DYHKIIMHU, MPOMEXYTKH
MOHOTOHHOCTH (PYHKIIMM, MakCUMyMbl M MHUHHUMYMbl (YHKUUH, HauOoJblIee U
HauMMeEHbllIee 3HaueHne (yHKIIMH Ha TPOMEKYTKE; CBOOOJHO ONEpUPOBAThH MOHATUSIMU:
cTeneHHas (QYHKUUs C HaTypaldbHbIM M LEJIbIM IOKa3zarejieM, rpauk CTENeHHOU
(YHKIMM C HATypaJlbHbIM M IIEJIBIM IOKa3aTesneM, rpa@uk KOpHs N-0il CTeNeHH Kak
(GYHKIIMM OOpaTHOM CTENEHU C HATypaJIbHbIM MOKa3aTelieM; ONEepUPOBATH MOHITHIMMU:
JVHENHAas, KBalpaTUYHas U IpoOHO-IHHEHAs QyHKINH,

BBITMIOJIHATh 3JIEMEHTApPHOE HCCIEOBAaHUE M IOCTPOECHHE HX TIpadukoB; CBOOOAHO

OIEepUPOBATh MOHATUSAMU: [TOKA3aTeIbHAs U Jorapudmuyeckas
(yHKUIHH, X CBOMCTBA U TpapMKH, UCTIOIb30BATh UX I'papUKu 17151 pelIeHUs] YPaBHEHU;

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: TPUTOHOMETPUYECKASI OKPY>KHOCTb,
onpeaereHue TPUTOHOMETPUUYECKUX (PYHKIMH YHUCIOBOTO apryMeHTa; HCIOJIb30BaTh
rpaduku QYHKIMH 17151 UCCIIEOBaHMSI POIIECCOB U 3aBUCUMOCTEHN MPU PELICHUH 3a/1a4
U3 IpYruX y4eOHBIX IPEIMETOB U peaJIbHON )KU3HHU, BHIPAKATh (POPMYIaMU 3aBUCUMOCTH
Mexay BennunHamy; Hayana MmareMaTu4ecKoro aHajusa:

CBOOOZIHO ONepUpoBaTh TMOHATUAMU: apudMeTudyeckas U TeOMeTpUyYecKas
nporpeccusi, OECKOHEYHO YyOBbIBaIOIIas TEOMETpUYECKas MPOTPECCHUsi, JIMHEUHBIH H
AKCIMOHEHUUAIBHBINA pOCT, (opMysa CIOXKHBIX MPOLIEHTOB, UMETh IMPECTaBIECHUE O
KOHCTaHTE;

UCITIOJIB30BATh NIPOIPECCUM Il PELIEHUs peanbHbIX 3324 PUKIIATHOTO
XapakTepa; CBOOOJHO ONEPUPOBATh MOHATUSMHU: TIOCIEIOBATEIBHOCT, CIIOCOOBI
3a/laHusl TOCJEI0BATEIbHOCTE, MOHOTOHHBIE M OIPaHUYEHHBIE MOCIEI0BATEIBLHOCTH,
NOHUMAaTh OCHOBBI 3apOKICHHSI MAaTEMaTHYECKOTO aHalIM3a KaK aHaidnu3a OECKOHEYHO
MaJibIX; CBOOOTHO OMEpHUPOBATH MOHITUSIMHU: HEMIPEpbIBHbIE (DYHKIIUHU, TOUYKU Pa3pbIBa
rpaduka GyHKIMU, ACUMOTOTHI rpaduka GyHKIMK; CBOOOJAHO ONEPUPOBATH MOHATHEM:

(GyHKUHMS, HEMIPEPBIBHASI HA OTPE3KE,
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OPUMEHATH CBOMCTBAa HEMPEPHIBHBIX (YHKIMK g pemieHus 3aaad; CBOOOIHO
OTIEpUPOBATH MOHATUSMU: TIEPBasi U BTOPAst IPOU3BOIHBIE (PYHKIINH,

KacaTeibHast K rpapuKy (QyHKIHMM; BBIYMCISATH MPOU3BOAHBIE CYMMBI, MPOU3BEACHHUS,
YaCTHOT'O ¥ KOMIIO3ULIMH JIBYX

(GyHKIMI, 3HaTh  MPOU3BOJAHBIE  DJIEMEHTApHBIX  (PYHKLIMH;  HCIOJIb30BaTh
reOMEeTPUUECKUN U GUBNYECKUN CMBICI POU3BOIHOM JJIsl pEIICHUS

3ajad.

MHo:KkecTBa 4 JIOTHKA:

CBO60I[H0 OIICPUPOBATH IMOHATHUAMH: MHOKCCTBO, OIICPpAlMKM HAA MHOKXCCTBAMM,
HCIIOJIB30BAaTh TeOpeTHKO-MHO)I(CCTBCHHBIﬁ arrapar ajisi OmmCaHusA pCajibHbIX
IIpOoLCcCCOB U HBJIGHHﬁ, IIpHu PCIICHUU 3aJda4 U3 APYTUX y‘le6HBIX MMpCaAMCTOB;, CBO6OI[HO

OIICPHUPOBATH IIOHATHUAMM: OIIPpCACIICHUC, TCOpCMaA, YPaBHCHUC-
CJICACTBHUC, CBOMCTBO MAaTEMaTHYECKOI'O 06’L€KT3, A0Ka3aTCJIbCTBO, PAaBHOCHUIILHLIC
YPaBHCHUA U HCPABCHCTBA.

K xonity o6ydyenus B 11 kiacce o0ydaromuiics MOIyduT CISAYIONIME TPEAMETHBIC
pe3yJbTaThl MO OTAEIBbHBIM TeMaM (enepalnbHON paboyelt mporpaMMbl y4eOHOTO Kypca
«Anre0pa u Hayaja MaTEMAaTHYECKOTO aHalu3ay: Ynesia U BBIYUCIEHU:

CBOOOJTHO OTIEPUPOBATH MOHATUAMU: HATYPAIBHOE U 1€JI0€ YMCIIO, MHOKECTBA
HaTypaJIbHBIX M LEIBIX YHCEI, UCIOIb30BaTh MPU3HAKU JEIUMOCTH Leibix yncen, HOJJ
n HOK HaTypanbHBIX yucen sl pElIEHUs 3aJad, MPUMEHSATh airoputMm EBkiupa;
CBOOOHO OTNEpUPOBATH MOHIATHUEM OCTaTKa IO MOJIYJIIO, 3aMUCHIBATh HATypalbHbIE
Yucia B PA3IUYHBIX TO3UIMOHHBIX CHUCTEMax CYHCIICHUS; CBOOOJHO OINEpPUPOBATH
MOHATUSAMHU: KOMIUIEKCHOE YHMCJIO U MHOKECTBO KOMIUIEKCHBIX YHWCEI, MPEACTABISATH
KOMIUIEKCHBIE YHCJIa B allreOpaudeckod M TPUTOHOMETPUUECKON (PopMme, BBHITIOIHSITH
apu(pMETHYECKHEe OIepalid C HUMH W HW300pakaThb HAa KOOPAMHATHOM TIJIOCKOCTH.
YpaBHeHMs U HEPABECHCTBA:

CBOOOJHO ONEpPUPOBATh TMOHSATUSIMU: UPpPAMOHAIBHBIC, T[IOKA3aTelIbHbIE U
JorapuMUYECKUE€ HEPABEHCTBA, HAXOJUTh UX PEIICHHS C MOMOIIBI0 PaBHOCHIBHBIX
MEPEX0J0B; OCYIIECTBISATh OTOOpP KOpHEW TMpH pPEHICHUH TPUTOHOMETPUUYECKOTO
ypaBHEHUS; CBOOOJHO ONEPUPOBATH IMOHSITHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHSITh  HE0OXOoauMmble  (QOpMyJbl IS PEIICHHS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX

HCPABCHCTB, CBO6OI[HO OIICPUPOBATH MMOHATUAMU:. CUCTEMA U COBOKYITHOCTDH ypaBHeHI/Iﬁ
n

HCPABCHCTB, PABHOCHUIIBHBIC CHCTCMBI WM CHCTCMBI-CIICACTBHUA, HAXOAUTh PCIICHUA
CHCTCMBI H COBOKYHHOCTGI;'I padrOHAJIbHBIX, HPPpalMOHAJIBHBIX, IIOKA3aTCIIbHBIX H
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jgorapu(pMUUEcCKUX ~ ypaBHEHHMM W HEPAaBEHCTB;  pellaTh  palUOHAJIbHBIE,
UppaloHaIbHble, TOKa3aTeNbHbIE, JorapuMuueckue u
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COAEPKAIIME MOAYJU U MAPAMETPHI;
MPUMEHSTH FpapuuecKkrue METO b I PEIICHUS] ypaBHEHUI 1 HEPABEHCTB, a TaK»Ke
3aJa4 C NapaMeTpaMM; MOJEIUPOBaTh peajbHbIE CUTYallUH Ha SA3bIKE aireOpsl,
COCTaBJIATh BBIPAKECHUS, YPABHEHNsI, HEPABEHCTBA U UX CHCTEMBI 110 YCIOBHUIO 3aJa4H,
UCCIIEIOBaTh TOCTPOCHHBIE MOJENU C HCHOJb30BAaHUEM  afmapara aireOpsl,
MHTEPIPETUPOBATH NOJyYCHHBIN pe3ysbTaT. @yHKIUM U rpaQUKHu:

CTpOUTh TrpaduKy KOMIO3UIMU (GYHKIMA C TOMONIIBIO  3JIEMEHTapHOTrOo

UCCJICIOBaHMSI M CBOMCTB KOMITO3HUIIUU JBYX (PYHKIIMIL; CTPOUTH T€OMETPUUECKIE 00pa3bl
YPaBHEHUH U HEPABEHCTB HA KOOPAMHATHOMN

IUIOCKOCTH; CBOOOJHO OIEpPUPOBATh MOHATUAMH: TpaUKH TPUTOHOMETPUUECKUX
GyHKUUNA; TPUMEHATh (PYHKIUU JUISI MOJICTUPOBAHMS M HCCIEIOBAHUS pPeaTbHBIX
npoueccos. Hayaia MareMaTH4€CKOro aHaJIM3a:

UCII0JIb30BATh MIPOU3BOIHYIO JIJISl UCCIIEIOBaHUS (PYHKIIMU HA MOHOTOHHOCTD U
AKCTPEMYMBI;, HAXOUTHh HAMOOJIbIIIEEC U HANMEHBIIICE 3HAYCHUS (DYHKITUU HENPEPHIBHOM
Ha OTPE3KE;

UCIIOJIb30BaTh  MPOU3BOJHYIO IS  HAXOXKICHUA  HAWIYYIIEro  PEHICHUS
B TPUKJIAJHBIX, B TOM YHCIIC COIMMMATLHO-DKOHOMHYECKHUX, 3aa4ax, JJIs ONpeAcIICHUS
CKOPOCTH W YCKOpEHHUs IMpoliecca, 3aAaHHOTO (opMysioi uiu rpadukoM; CBOOOIHO
OTIEpUPOBATh TOHATUSIMH: TEPBOOOpaA3Hasi, OMPENCIEHHBIM WHTErpaj, HaXOIUTh
nepBOOOpa3HbIE JIEMEHTAPHBIX (DYHKIIMHA U BBIYUCISITH HHTETpAJ 10 hopMyIie
Hrrotona—JleitbHuIa; HaXoaUTh TUIOIIAAN TUIOCKUX (UTYP U OOBEMBI TEJl ¢ TTIOMOIIBIO

WHTErpaja; UMETh IIPEICTABICHUE O MATEMAaTHIECKOM MOJICTUPOBAHUU HA TIPUMEPE

cocTaBieHus AU(depeHIuaNbHbIX yYpaBHEHMWI; pellaTh MNPUKIAIHBIE 337aud, B TOM
YHUCJIE COLMATIbHO-O)KOHOMUYECKOTO U

(pU3UYECKOT0 XapaKTepa, CPeACTBAMU MATEMAaTUYECKOTO aHAIU3a.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC

HaszBanue paznena
(TempI)

KonnuecTtBO
4acoB

OcHOBHOE coiepKaHne

OCHOBHBIE BUJIBI IEATEIHHOCTH
00yYaroIIMXCs
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MHO0XeCTBO AeHCTBUTEIBHBIX
YHCel.

MHOro4j1¢eHsbl.
PannonanbHble ypaBHEHUS U
HEpPABEHCTRBA.

CucreMbpl THHEUHBIX
YpaBHEHUI

24

MHO}KCCTBO, oricpalun Hana
MHO>KE€CTBAMHM U UX CBOMCTBA.

Huarpammel Diiniepa — Benna.
[Ipumenenue
TEOPETUKOMHOKECTBEHHOTO

arrapara JJisi pelIeHus 3a1a4.
Panmonanbhubie yncia. OOBIKHOBEHHBIE
U JICCATUYHBIC APOOH, IPOIICHTHI,
OEeCKOHEYHbIE TIEPUOIUIECKUE TPOOH.
[Ipumenenue aApoOeit u NPOLEHTOB IS
pELICHUs NMPUKJIIAIHbIX 3a1a4.
JlerCTBUTEbHBIC YUCIIA.
PanmonanbHble 1 HppallUOHAIIbHbBIE
yucia. ApudpMeTHIeCKUe onepaiumn ¢
JICVUCTBUTEIBLHBIMYA YUCIaMU. Monayib
JIEVUCTBUTEIBLHOIO YHCIIA U €T0
cBoiicTBa. [IpubnmxEHHbIC
BBIYUCJICHUS, IPABUJIA OKPYTJICHUS,
IPUKUJIKA U OLIEHKA pe3yJibTaTa
BBIYMCIICHUU.

Hcnonw3oBaTh
TEOPETUKOMHOKECTBEHHBIN
arnmapar JUISL ONHCaHus XO0Ja
pEIICHUSI MAaTEMAaTUYECKHX 3aa4, a
TaK)K€ pEATbHBIX IMPOILIECCOB U
SIBIICHUM.

OnepupoBaTh NOHATUSAMH:
paloHaIbHOE YUCII0, OECKOHEUHAs
nepuonyeckast 1poOb, TPOLIEHTHI;
VUPpaLMOHAIBHOE U JCUCTBUTEIIBHOE
YKCJIO; MOAYJb IE€UCTBUTEIBHOIO
YHUCJIa; UCIIOJIB30BaTh ITH NOHATHS
IIPU MIPOBEJICHUU PACCYKACHUN U
JI0Ka3aTelIbCTB, IPUMEHATH IpOOU U
MPOLICHTHI JJI PEIICHUS TPUKIAIHbBIX
3a71a4 U3 Pa3JIMYHbIX OTPACIIEH 3HAHUU
Y peasibHOM ku3HU. Mlcnob30BaTh
npUOIMKEHHBIE BEIYUCIICHMUS,
IIpaBuiia OKPYIJICHUS, IPUKUIKY U
OLICHKY p€3yJbTaTa BEIYMCIICHUM.
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OCHOBHBIE METO/IBI PEIICHUS LETIbIX U
JIpOOHO-pAllMOHANBHBIX YPABHEHUU U
HEPABECHCTB. MHOTOUYJIEHBI OT OJHOMN
nepeMeHHOM. /[eneHne MHOrowieHa Ha
MHOTOYJIEH C OCTaTKOM. Teopema besy.
MHOro4IeHbI ¢ UETbIMU
kodpunmnentamu. Teopema Buera.
Pemenne cucrem TMHEUHBIX
ypaBHEeHU. MaTpuua cucTemsl
JIMHEWHBIX ypaBHEeHNW. OnpenennTesns
MATpPULBI 2X2, €ro TEOMETPUUECKUN
CMBICJI U CBOMCTBA; BBIYMCIICHUE €TI0
3HAYCHHUS; IPUMEHECHUE ONPEACTUTEIIS
JUISL PELLICHUSI CUCTEMBI JIMHEMHBIX
ypaBHEHUI. Penenne npukinaaHbix
3aJ1a4 C IOMOIIBIO CUCTEMEI JIMHEWMHEBIX
YpaBHEHUM

IIpuMeHATh pa3IM4YHbIE METOIbI
peLIEeHUs PallMOHAIBHBIX U
JTpOOHOPALIMOHATIBHBIX YPABHEHH; a
TAKYK€ METOJ UHTEPBAJIOB JIJIs1 PEILICHUS
HEPABCHCTB.

OnepupoBaTh NOHSATHUSMU MHOTOWICH
OT OJIHOW TEPEMEHHOW, €ro KOpHU;
IIPUMEHATH JCJICHUE MHOIOYIEHAa Ha
MHOTOYJIEH C OCTATKOM, TEOPEMY

besy u teopemy Buera qis permenus
3a7ad4.

OnepupoBath NOHATUSIMU: CUCTEMA
JIMHEMHBIX YPAaBHEHUM, MAaTPULIA,
ONPENEIUTENIb MATPULIBL.
Hcnonb30BaTh cBOMCTBA
onpeAenuTens 2 X 2 1Jis BBIYUCICHUS
€ro 3Ha4YeHUs1, IPUMEHSITh
ONPEAECTUTENN I PEIICHUS CUCTEMBbI
JIMHEMHBIX YPaBHECHUM.

MoaenupoBaTh peajbHbIE CUTyalluu C
MTOMOIIBIO CUCTEMBI JINHENHBIX
YPaBHEHUM, UCCIIEOBATh
MMOCTPOCHHBIE MOJEU C TOMOILBIO
MAaTpPHIL ¥ OITPENIEITUTEIIEH,
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MHTEPHPETUPOBATH MOJTYICHHBIN
pe3yabTaT

25



26



OyHKIUYU U TpaduKy.
CrenenHast pyHKIHS C
IeJIBIM TIOKa3aTesieM

12

DyHKITUSA, CTIOCOOBI 3aaHus QYHKITUU.
B3anMuo oOpaTHBIC QYHKITHH.
Komnozunms ¢yukmuit. I'paduk
byHKUIMU. DIIeMEHTapHbIE
npeobpa3oBanus rpadukoB QyHKIUH.
OO6acTh onpeieNIeHuss © MHOKECTBO
3HaueHui PpyHkmu. Hynm pyHkuun.
[IpoMexyTKH 3HAaKOIOCTOSIHCTBA.
UéETHble 1 HEUETHBIC (DYHKIIUH.
ITepuoauueckue GyHKIUU.

[IpomexxyTKr MOHOTOHHOCTH (DYHKIIHH.

MakcuMyMbl U MUHUMYMBbI (DYHKITHH.
HauOoJbiiee 1 HanMeHbIIIee 3HAUCHHUE
dbyHKIIMK Ha TpoMexxyTKe. JInHeitHas,
KBaJpaTU4Hasl U APOOHOTMHEHHAS
byHKIIUU. DIIeMEHTapHOe
UCCIIEIOBAHUE U MOCTPOEHUE rpaduKoB
ATUX QYHKIUH.

CTereHs ¢ 1IeabIM MTOKa3aTeIeM.
bunom HproTona.

CrenenHast GyHKIUS C HATYPaTbHBIM
U LIeJIBIM TToKa3areieM. E€ cBoiicTBa u

rpaduk

OnepupoBath MOHATUAMU: QPYHKITHS,
crocoO0bI 3a1aHus GYHKIIMU; B3AUMHO
oOpaTtHble (QYHKITUN, KOMITO3UIIHS
dbyukIui, rpaguk GyHKIMH, 007IaCTh
oTnpeeeHUs] 1 MHOKECTBO 3HAUCHUN
GbyHKIUU, HYJIA QYHKIINH,
MPOMEXKYTKH 3HAKOTIOCTOSIHCTBA;
JUHEWHas, KBapaTHIHasl,
JTpOOHOJMHEWHAs U CTEIICHHAs
byHkIun. BBIMOTHATE 37IeMEHTapHbIE
npeoOpa3zoBaHus rpapuKoB (PyHKIIUIA.
3HaTh U YMETh JOKa3bIBaTh YETHOCTh
WM HEYETHOCTh (DYHKIIUH,
MEePUOIMYHOCTD (PYHKITUHU, HAXOJIUTh
IPOMEXYTKH MOHOTOHHOCTH (DYHKIIMH,
MaKCUMYyMbl U MUHUMYMBI (DYHKITUH,
HauOobIlIee U HANMEHBIIIEE 3HAUCHUE
(GyHKUIHMH HAa TPOMEXKYTKE.
dopMyIMpoOBaTh U HILTFOCTPUPOBATH
rpaduyecKu CBONCTBA JIMHEHHOM,
KBaJpaTUYHOU, TPOOHO-IMHEWHON U
CTETIEHHOM (PYHKIIMIA.

Breipaxkats QopMynamMu 3aBUCUMOCTH

MCKAY BCINYHUHAMMU.
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3HaTh OIIPCACIICHUC U CBOMCTBaA
CTCIICHU C LCJIBbIM IIOKA3aTCIICM,
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NoAXOoAsIIyI0 (hopMy 3anucu
JIEUCTBUTEb-HBIX YHCEIT JUISl PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPECTABICHUS
JTAHHBIX

Apupmernueckuii KOpeHb N-
OU CTEIICHH.

WNppannonanbHble ypaBHEHHS

15

ApudmMernueckuii KOpeHb
HAaTypaJIbHOM CTEIIEHU U €0 CBOWCTBA.
[TpeobpazoBaHus YUCITOBBIX
BBIPAKCHUH, COAEPKAIINUX CTENIEHU U
KOpHH.

HNppanmonanbHbie ypaBHEHHUS.
OCHOBHBIE METO/IbI PEIICHUS
VPPAlMOHAIBHBIX YPABHCHUM.
PaBHOCUIIBHBIE TTEPEXO/IBI B PEILICHUHU
UppalMoHaIbHBIX ypaBHeHUI. CBOMCTBA
U TpaduK KOpHS N-OM CTEIEHN Kak
byHKIIUU 0OpaTHOM CTETICHU C
HaTypaJIbHBIM MOKa3aTeIeM

@opMyUpOBaTh, 3alIUCHIBATH B
CUMBOJIMYECKOU popme U
HCII0JIb30BaTh CBOMCTBA KOPHS N-OU
CTEIIEHU JIJIs TpeoOpa30BaHUs
BBIPAKCHUM.

HaxoauTs pemieHus: upparuoHaibHbIX
YPaBHEHUI C TOMOILBIO PABHOCUIIbHBIX
MEePEX0/I0B UJIA OCYIIIECTBIISS
npoBepky kopHel. CTpouTth rpaduk
(YHKITUH KOPHS N-OM CTENEHU Kak
oOpaTHOM 1Sl PYHKIMU CTENEHU C
HaTypaJbHbIM NIOKa3aTEIEM

29



[ToxazarenpHast PyHKIHS.
Iloka3arenbHbIE YPaBHEHUS

10

Crenensb ¢ palMoHaIbHBIM MTOKa3aTeIeM
U €€ CBOMCTBA.

[TokazarenbHas GyHKIHMA, €€ CBOMCTBA U
rpaduk. Ucnonb3oBanue rpaduka
GyHKUIMU JUTsl pelIeHUs] ypaBHEHUM.
[TokazarenbHbie ypaBHeHUSI. OCHOBHBIE
METO/IbI PEIICHHS TOKA3aTEIbHBIX
YpaBHEHUM

@opMynIUpPOBaATH OMPECICHUE CTEIICHU
C pallMOHAJIBHBIM I1OKAa3aTEJIEM.
Brinonuats npeoOpa3oBaHusi YUCIOBBIX
BBIPKEHUIM, COIEPKAIINX CTEIIEHU C
pallMOHANILHBIM [MOKA3aTEIIEM.
Hcnonb3oBath udpoBbIE pecypehbl

JUTsl IOCTpOeHHUs rpaduka
MoKa3aTesIbHON (DYHKIIMU U U3YUYEHUS
€€ CBOMCTB.

HaxoauTe pernieHus noka3zareibHbIX
YpPaBHEHUMU
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Jlorapudmuueckas QyHKUuS. 18 Jlorapudwm uncna. CBoiicTBa JlaBath ompejernenue gorapudma
Jlorapudmuyeckue norapudma. JlecssTuuHbIE U YyycIa; 1eCATUYHOIO0 U HATYPaabHOT O
ypaBHEHUS HaTypaJbHbIC JIOTApUDMBI. Jorapudma.
IIpeobpazoBaHue BBIPAKCHUI, Hcnons3oBath cBOMCTBA Jorapudmon
CoJIeprKalIuX JorapupMsl. JUTsl IpeoOpa3oBaHus
Jlorapudmuyeckas pyHKIus, €€ Jorapu(hMUIECKIX BBIPOKCHHM.
CBOMCTBA U TpaduK. CrtpouTtb rpaduk gorapuMuIecKon
Hcnons3oBanue rpaguka GyHKIUU 15 yHKIMH KaK 0OpaTHON K
PELICHUST yPABHEHHIL. MOKa3aTeIbHON U UCIIOJIb30BaTh
JlorapuMHUUECKHE YPABHCHNS. CBOICTBa JorapupmMuyeckoil pyHkuuu
OCHOBHBIE METO/BI PELICHUS Juist penienus 3anad. Haxonurs
JaorapuMUYECKUX YPABHEHHM. peLeH s JIorapuMUICCKIX
PaBHOCUIIBHBIE IEPEXO/IBI B PELLIEHUN YPAaBHEHHUH C ITOMOIIIBIO
Jorapu@MUYEcKUX ypaBHCHU N PaBHOCHJIBHBIX IIEPEXOIOB WIIH
OCYLIECTBJISIS IPOBEPKY KOPHEN
TpuronoMmerpuueckue 22

BBIPAKEHUS U YPAaBHEHUS

CuHYyC, KOCUHYC, TAHT€HC U KOTAHT€HC
YUCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCUHYC U apKTAaHI'E€HC YUCIOBOTO
aprymMeHTa.

TpuronoMmerpruueckas OKpyKHOCTBD,

JlaBathb  ompeneneHUsT  CHHYCA,
KOCMHYCa, TAHT€HCAa M KOTAHTE€HCa
YHCJIOBOIO apryMEHTa; a TaKxke
apKCUHYyCa, apKKOCHHYCa u
apKTaHT€HCA Ynca.

31



onpeereHue TPUTOHOMETPUUECKUX
(GyHKIUNA YUCIOBOTO apryMEHTA.
OCHOBHBIE TPUTOHOMETPUIECKUE
dbopmynel. [IpeobpazoBanue
TPUTOHOMETPHUUECKHUX BBIPAKCHHM.
Pemenne TpuroHOMeTpUYECKIX
YpaBHEHUM

[IpuMeHATH OCHOBHBIE
TPUTOHOMETpHUYECKUE HOPMYIIbI IS
npeoOpa3oBaHusl TPUTOHOMETPUYECKUX
BeIpakeHui. [IpumeHsaTs hopMyIibl
TPUTOHOMETPHH TSl PEILIEHUS
OCHOBHBIX THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUN
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[TocnenoBarenbHOCTH U
MIPOrpeccCUu

10

ITocnemoBaTeIbHOCTH, CITOCOOBI
3a1aHus TTOCICAOBATEILHOCTEH.

Meroa MaTeMaTU4eCKON UHAYKIIUH.
MOHOTOHHBIE U OTPAHUYECHHBIC
nocieaoBaTeIbHOCTH. McTopusa ananuza
OCCKOHEUHO MajibIX. Apudmernyeckas u
reOMETPUYECKas MPOTrPECCUH.
beckoneuHo yObiBatoias
reoMeTpuueckas rnporpeccus. Cymma
OEeCKOHEUHO yObIBarolen
r€OMETPUYECKON MMPOTPECCUM.
JIMHEWHBIN U SKCIOHCHIIUAIBHBIN POCT.
Yucno e.

dopMya CI0KHBIX TTPOIIEHTOB.
Hcnonp30oBanne nporpeccun s
pellIeHus pealibHBIX 3a1a4

MPUKJIAIHOTO XapaKTepa

OnepupoBaTh MOHATUIMH:
IIOCJICIOBATEILHOCTD, CIIOCOOBI
3aJlaHus TI0CJIeI0BATEIbHOCTEH;
MOHOTOHHBIE ¥ OTPAaHUYCHHBIE
MOCJIEIOBATEIbHOCTH; HCCIIEA0BATh
MOCIIEI0BATEILHOCTH Ha
MOHOTOHHOCTB M OTPAaHUYEHHOCTb.
[lony4ats nmpencraBieHue o0
OCHOBHBIX HJIESIX aHAIHM3a
O0ecKOHEe4YHO MajbiX. J{aBaTh
OTpe/ieTICHUE

apu(pMETUIECKON U TEOMETPUIECKON
nporpeccui. JJoka3piBaTh CBOMCTBA
apu(pMETUIECKON U TeOMETPUIECKOM
MPOTPECCUH, HAXOUTh CYMMY UYJICHOB
MPOTPECCHUH, a TAKXKE CYMMY UJICHOB
OeckoHEeUHO yObIBarolen
r€OMETPUYECKON MTPOTPECCHH.
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Hcronb30BaTh IPOrpeccuu s
pelIeHus 3a1a4 PUKIaJHOTO
XapaKTep.

[TpumensaTs QopMyTy CIOKHBIX
IIPOLICHTOB JUUIS PELICHMS 3a]1a4 U3
peanbHOM IPAKTHKU

HenpepriBHble PyHKIIUN.
[IpousBonHas

20

HenpepsiBHbIE (DYHKIIMH U KX CBOMCTBA.

Touka paspsiBa.

AcuMnToTel rpadMKOB (PYHKIUH.
CaoiicTBa (yHKIIUN HEMTPEPHIBHBIX

Ha OTpe3Ke. MeTox MHTEpBaIoB I
peLIEHNs HEPABEHCTB.

[IprimeHeHnEe CBOMCTB HEMTPEPHIBHBIX
dbyHkuit 118 pemenus 3anad. [leppas
U BTOpasi MPOU3BOJHBIE PYHKIUU.
Onpenenenue, reOMETPUIECKHUIN U
(u3MYECKUil CMBICI TPOU3BOIHOM.
VYpaBHeHue KacaTenbHON K TpaduKy
dbynaknuu. IlponsBoanbie
aneMeHTapHbIX QyHKIuH. [IponsBoanas
CYMMBI, TPOU3BEJAEHUS, YACTHOTO U
KOMITO3ULIMKA (PYHKIUH

OnepupoBath MOHATUAMU: PYHKITUS
HEIpEepbIBHAS HA OTPE3KE, TOUKa
pa3pbiBa GYyHKIIMH, ACUMIITOTA Ipaduka
byHKINH.

[IprMeHsTh CBOMCTBA HEMPEPBIBHBIX
GyHKUMNA 1151 peleHus 3a1ay.
OnepupoBath MOHATUSIMU: TIEpBasi U
BTOpasi MPOU3BOJIHBIE (PYHKINU;
NOHUMAaTh (GU3UYECKUH U
F€OMETPUYECKUN CMBICI MPOU3BOIHOM;
3aMKUChIBATh YPAaBHEHUE KAacaTeIbHOM.
Beluucnare,  NPOU3BOAHBIE  CYMMBI,
MPOU3BEJCHUS, YACTHOTO U CIIOXKHOU

GyHKIMH.
N3yyaTh IpOU3BOIHBIE JIEMEHTAPHBIX

GbyHKIHIA.
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Hcnonp30BaTh reOMETPUIECKUN U
(bu3nyeCcKuit CMBICT POU3BOIHOMN IS
penieHus 3a1a4

[ToBTOpEeHue, 06001IEHNE,
cUcTeMaTH3anus 3HAHUU

OcHOBHBIE MOHATHS Kypca anredpsl u
Hayaja MaTeMaTU4EeCKOIO aHAJIN3a

10 Kjacca, 000011eHNE
cUCTEMAaTH3aIus 3HAaHUU

u

[IprMeHSITh OCHOBHBIE TOHATHS Kypca
anreOphl U Ha49all MATEMATUIECKOTO
aHaJIN3a JJIs PELICHUs 3aa4 U3
pEAIbHOM KU3HU U IPYTUX IIKOJIbHBIX
MPEIMETOB
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OBIIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME
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11 KIJACC

HasBanue pa3znena KomuuectBo OcHOBHOE coaepxKaHue pasjiena OCHOBHBIC BUJIBI ICSITEITEHOCTH
(Temsl) 4acoB (Tembl) 00y4aroLXCsl
HccnenoBanne QyHKUMA ¢ 22 [TpumeHeHrne TPOU3BOJHON K

MTOMOIIIBIO MPOU3BOTHON

UCCiIen0BaHuI0 QYHKIIUNA Ha
MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenue HaubobIero u
HAaMMEHBILIETO 3HAUEHHS HEMPEPBIBHOM
¢yHkun Ha otpeske. [Ipumenenue
MPOU3BOJAHON JJISI HAXOXKICHHUS
HAWJIY4IIEero peleHus B MPUKIaIHbIX
3a/iayax, JUisl ONpeAesIeHUsI CKOPOCTH U
YCKOPEHMS IpoLecca, 3aJaHHOTO
dbopmyoii unu rpaduKoMm.
Kommnozumus ¢hyHKINH.
['eomeTpuyeckue 00pa3bl ypaBHEHUH U
HEPABEHCTB Ha KOOPAMHATHOM
IJIOCKOCTH

Ctpouts rpaduk KOMIIO3UITUU
(GYHKIUI C TOMOIIBIO 2JIEMEHTAPHOTO
VCCJIEIOBAHMS U CBOWCTB KOMIIO3ULIUY.
CtpouTh reoMeTpruecKre 00pa3bl
YpaBHEHU! U HEPABEHCTB Ha
KOOPJIUHATHOM TTIOCKOCTH.
Hcnonp30BaTh MPOU3BOIHYIO IS
UCCIIe0BaHMs PYHKIIMKA Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI;
HaXOAUTh HauOOJbIlIee U HAMEHbIIEEe
3HaYeHUs (PYHKIIMH HEMIPEPHIBHOW Ha
OTpE3Ke; CTPOUTH rpa@uKu PyHKIMI Ha
OCHOBAHUU IPOBEIEHHOIO
MCCIIETOBAHMS.

Hcrnonb30BaTh NPOU3BOAHYIO IS
HaXOKJEHUS HAaWIYUIIEero peleHus B
MPUKIAAHBIX, B TOM YUCJE COLUAIBHO-
SKOHOMHUYECKHUX, 3a/1a4ax, JJIs
OTPENIEIICHNUS] CKOPOCTH M YCKOPEHUS
npoliecca, 3aIaHHOTro (hOpMYJIOi Hin
rpadukoM. Ilomydars npeacraBineHue
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O IIPUMCHCHHUH HpOHBBOI[HOﬁ B
Pa3JINYHbIX OTPACIIAX 3HAHUM

IlepBooOpa3Has U UHTErpall

12

[TepBooOpa3Has, OCHOBHOE CBOWCTBO
nepBoodOpasHbIX. [lepBooOpazHbie
aneMeHTapHbIX QyHkiui. [IpaBuia
HaXOXKJEHUS NEPBOOOPA3HBIX.
WNurerpan. 'eoMeTpU4ECKUN CMBICIT
WHTErpana. Berancnenue
ONPEAEIEHHOTO UHTETPAJIa 110
dbopmyne Hetorona— JleiOnuna.
[IpumeHeHue nHTErpaIa I
HaXO0JICHUS IJIOIIAIEH TUIOCKUX
¢buryp u o0bEMOB T€OMETPUUECKUX
teit. [Ipumepsl pemennii
nudepeHInanbHbIX YpaBHEHUH.
MaremMarnyeckoe MOAETUPOBAHUE
peanbHbIX MPOLECCOB C MOMOIIBIO
nuddepeHuanbHbIX YpaBHEHUN

OnepupoBatTh MOHSITUSIMU:
nepBooOpa3Has U ONpeIeaEHHBIN
uHrterpai. Haxonuts nepBooOpa3Hbie
AIIEMEHTApHBIX (PYHKINUN U BBIYUCIATD
uHTerpai no gopmyie Herotona—
JleitGHuIA.

HaxoauTs miuomaan miockux Guryp u
O00BEMBI TEJT C TOMOIIIBIO
OIIPELIEIEHHOTO UHTErpaia.
3HAKOMHTBCA C MATEMATHYECKUM
MOJIEJIMPOBAaHUEM Ha ITPUMEpE
nudpepeHInaTbHBIX YPABHEHUH.
[TosryuaTs npeacTaBieHUe O 3HAUEHUN
BBEJICHUSI IOHATHSI UHTETpaJIa B
pPa3BUTHUU MAaTEeMATUKH
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['paduku
TPUTOHOMETPUUECKHUX
byHKIHA.
Tpuronomerpuuyeckue
HEPaBEHCTBA

14

Tpuronomerpuyeckue GyHKIIMH, UX
CBOICTBa U TpaduKmu.

OT60p KOpHEN TPUTOHOMETPUUECKUX
ypaBHEHUH C TOMOUIBIO
TPUTOHOMETPHYECKOW OKPYKHOCTH.

Hcnonp3oBatTh 1udpOBBIE peCypChl
JUTsl TOCTPOEHMUS TpadMKOB
TPUTOHOMETPHUCCKUX (DYHKINH U
M3y4YEeHUs UX CBOMCTB. Pemarp
TPUTOHOMETPHUUECKHUE

Pemenue TPUTOHOMCTPHYCCKHUX
HCPaBCHCTB

YpaBHEHUS U OCYIIECTBISTH OTOOP
KOpPHEH C ITIOMOIIBIO
TPUTOHOMETPUYECKOU OKPYKHOCTH.
[IpumensTs GopMyJibl TPUTOHOMETPUU
JUIl  PEIIEHUST  OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB.
Hcnonb3oBath UPPOBBIE PECYPCHI IS
IIOCTPOEHHUS U UCCIIEIOBAHUS

rpa@ukoB QyHKIHIA
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HpparnmoHansHbIe,
MOKa3aTeNIbHBIC U
JorapupMUIECKue
HEpaBEHCTBA

24

OCHOBHBIE METO/IBI PELICHUS
MOKa3aTeNbHBIX U JTOrapu(pMUIECKUX
HEPABEHCTB.

OCHOBHBIE METO/IBI PELICHUS
UppaLMOHAIbHBIX HEPABEHCTB.
['padmueckue MeToAbI peLICHHUS
UppaLMOHAIBHBIX, TIOKA3aTEIBHBIX U
gorapu(pMUYECKUX YpaBHEHUH U
HEPABEHCTB

[IprMeHATh CBOMCTBA TOKA3aTEIBHON
1 jorapudmudeckon PyHKIIUA K
PEIIECHUIO TOKA3aTENbHbIX U
Jorapu(pMUUECKUX HEPABEHCTB.
O06ocHOBaTh PaBHOCHIBHOCTh
IIEPEXOOB.

Pemats uppannoHanbHbIE U
KOMOMHUPOBaHHbIE HEPABEHCTBA, C
MOMOILBIO PABHOCUJIBHBIX
IIEPEXOOB.

Hcnonb3o0BaTh rpauuecKkue METO bl
Y CBOMCTBA BXOJSIINX B YPABHEHHE
WJIM HEPaBEHCTBO (DYHKUMN st
pelIeHus 3aa4n
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KowmruiekcHbie uncia

10

KommiekcHbie uyncna. Anredpanyueckas
U TPUTOHOMETpUYecKasi (POPMBbI 3aHCH
KOMILJIEKCHOT'O YU CJIa.
ApudmeTnueckue onepanuu ¢
KOMILJIEKCHBIMU YUCJIAMH.
N300pakeHre KOMIUIEKCHBIX YHCeNl Ha
KOOPJIMHATHOM TuIocKocTU. PopMyiia
Myagpa. KopHu n-oii crenenu us3
KOMILJIEKCHOT0 yucia. [Ipumenenue
KOMIUIEKCHBIX YHCEN JJISl PEIICHUS
(bU3MYECKUX U TEOMETPUUYECKUX 3a]1a4

OnepupoBatb MOHATUSIMU:
KOMILJIEKCHOE YUCII0O U MHOKECTBO
KOMILJIEKCHBIX YHCETI.

[IpencraBiasTh KOMIUIEKCHBIE YUCIIa B
anredpandecKon u
TPUTOHOMETPUUECKOH popMe.
BoinonssaTs apudmetndeckue
orepaluy ¢ HUMHU.

N300pakaTh KOMILUIEKCHBIE YUCIa Ha
KOOPJIMHATHOM TUI0CKOCTU. [IpuMeHsTh
dbopmyiy MyaBpa 1 noaydartb
IpeJICTaBICHUE O KOPHAX N-OH
CTENEHU U3 KOMILJIEKCHOTO YUCIa.
3HaKOMUTBCA C PUMEPAMU
MPUMEHEHU ST KOMIIEKCHBIX YUCEI ISt
pEIIeHNs TEOMETPUUECKUX U
bu3nIecKuX 3a1aq

HarypanbHuble u nensie uyncia

10

HarypanbHbie 1 niesble ynca.
[IpuMeHeHne NPU3HAKOB JICITMMOCTH
nenbix yuces, HOJl u HOK, ocraTtkoB
10 MOAYJIIO, airopuT™Ma EBkinaa mist
peIIEHUs 3a7a4 B IEJIbIX YHCIax

OneprpoBaTh NOHATUSAMHA: HATYPAJIbHOE
Y LIEJI0€ YHCIIO, MHOXKECTBO
HaTypaJIbHBIX U LIEJIBIX YHUCEL.
Hcnonp30BaTh NMPU3HAKA JAEIUMOCTH
LIEJIBIX YHUCEJ; OCTAaTKU IO MOJIYJIIO;
HOJ/l n HOK HarypanbHbBIX 4YHCEI;
anroput™ EBKnuza miis permeHus
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3ajJa4.

3anuceIBaTh HaTypaJdbHBIC YHCJIA B
PAa3JIMYHBIX ITO3UIUOHHBIX CHUCTCMaAx
CUMCJIICHUA

CucrteMsbl palMOHaNbHBIX,
HMppalrOHAIbHbBIX
MOKAa3aTEIbHbIX U
JorapupMUYECKUX
YpaBHEHUI

12

CucremMa 1 COBOKYITHOCTh YPAaBHEHUM.
PaBHOCHITBHBIE CUCTEMBI U
CUCTEMBICIIEICTBUS.

OCHOBHBIE METO/IBI PELIEHUS CUCTEM U
COBOKYITHOCTEW PallMOHAJIBHBIX,
VppaLMOHAIBHBIX, TIOKA3aTEIBHBIX U
Jorapu(pMHUECKUX YpaBHEHHI.
[IpuMeHeHne ypaBHEHN, CHCTEM U
HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a7a4 U 3a7a4 U3
pa3nuYHbIX 00JacTel HAYKH U
peanbHON XKU3HH, HHTEPIPETALIS
ITOJTYYEHHBIX PE3yJIbTaTOB

OnepupoBath MOHATUSMHU: CUCTEMA U
COBOKYITHOCTb YPaBHEHUH U
HEPABEHCTB; PELIECHUE CUCTEMBI WIH
COBOKYITHOCTH; PaBHOCUJIbHBIE
CUCTEMBI U CHUCTEMBI-CIICICTBHUSI.
HaxonuTs pemenus CUCTeEM U
COBOKYITHOCTEH LIEJIBIX
palMOHANIBHBIX, UPPALIMOHATIBHBIX,
MOKa3aTeNbHbBIX U JIOrapu(pMUUYECKUX
YPaBHEHUU U HEPABEHCTB. [ [pumeHATh
CUCTEMBI YPABHEHHUM K PEILICHUIO
TEKCTOBBIX 33J1a4 M3 PA3JINYHBIX
oOnacTeil 3HaHUU U peaIbHOM KU3HU;
WMHTEPHPETUPOBATH NOJyYECHHbIE
pemienus. Mcnons3oBath HU(PpPOBHIE

pecypchl
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3ajauu ¢ napameTpamu

16

PanmonaneHble, uppaloOHaIbHbIE,
noKa3aTeNbHbIe, Torapu(PpMUIEcKue U
TPUTOHOMETPUUYECKUE YPAaBHEHUS,
HEPaBEHCTBA U CUCTEMBI

BriOupats cioco0 pemieHust
paIMOHAIBHBIX, UPPAIMOHATLHBIX,
MOKa3aTeIbHBIX, JTOTapU(OMUIECKUX U
TPUTOHOMETPHYECKUX YPaBHEHUN

C IapaMeTpaMH.
ITocTpoeHue u nucciienoBaHue
MAaTEMATUYECKUX MOJEIIEH PEATbHBIX
CUTYalLlUH C IIOMOIIBI YPABHEHHU,
CHUCTEM YPaBHEHUU U HEPABEHCTB C
rapamMeTpaMu

Y HEPABEHCTB, COACPKANX MOIYJIN
1 napaMeTpsl. [[pumenarTs
rpaduyeckue U aHaJIUTHYECKUE
METO/bI I pELICHUs YPAaBHEHUN U
HEPABEHCTB C ITapaMETPaMH, a TAKKE
uccienoBaHue PyHKIUNH MEeTo1aMu
MaTeMaTnyeckoro asanusa. CTpouTs u
HCCIIEN0BATh MATEMATUYECKUE MOJETN
pPEaNbHBIX CUTYAIUI C TOMOIIBIO
YPaBHEHUM,

HEPABEHCTB U CHCTEM C
rapaMeTpaMu
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[ToBTOpeHue, o6o01IEHNE,
cHCTeMaTHu3aIus 3HaHUM

16

OCHOBHBIE MOHATHUSA U METOJBI Kypca,
0000IIIEHHE U CUCTEMATU3AIIMS 3HAHUI

MO,ZIGJ'H/IpOBaTB PCAJIBHBIC CUTYAllH Ha

SA3bIKE anreopsl, COCTaBJIAATh
BBIPAXKEHUS, YPAaBHEHUS, HEPABEHCTBA
U UX CHUCTEMBl N0 YCJIOBHUIO 3aJayH,
UCCJIEI0BATh MTOCTPOEHHBIE MOJEIH C
UCIIONIb30BaHUEM aImapara anreOpshl,
HMHTEPIPETUPOBATH MOJTyYEHHBIN
pe3ynbTar.

[IpumensaTs QyHKIIMU

JUUISL MOJICJTUPOBAHUSI U UCCIIEOBAHUS
peaNbHBIX MPOLIECCOB. Pematp

IIPUKIIAIHBIC 3a1a4H,

B TOM YHCIIE
COIMAIBHOOKOHOMHUYECKOTO U
(dbu3nyecKoro xapakrepa,
CpelCTBaMH aJireOpbl U
MaTEeMaTHYECKOTO aHan3a

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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®OEJIEPAJIBHASA PABOYAS ITPOT'PAMMA YUEBHOI'O KYPCA
«I'EOMETPUS»

MNOACHUTEJBHASA 3AIINCKA

I'eomeTpust sBHsIeTCS OMHUM W3 0a30BBIX KYpPCOB Ha YPOBHE CPEIHErO OOIIEro
oOpa3oBaHHs, Tak KaKk oOO0ecrmeyrMBaeT BO3MOXHOCTh HW3Y4YCHUS JIUCIHUILIAH
€CTECTBEHHOHAYYHOW HAITPABIEHHOCTHU U MPEIMETOB T'YMAHUTAPHOTO NHKJIA. [IockombKy
JIOTUYECKOE MBIIUICHHE, (OPMUPYEMOE TPH U3YYEHUH OOYYaIOIIUMUCS MOHSITHIHHBIX
OCHOB T'€OMETpPHH, IPU J10KA3aTEILCTBE TEOPEM M MOCTPOCHUM IEMOYKH JOTHUYECKHUX
YTBEPKACHUN MPH PEIICHUN TEOMETPUUECKHX 3a7]a4, YMEHHUE BBIABUTATh U OPOBEPTaTh
TUIIOTE3bl HEMOCPEACTBEHHO UCIIOIB3YIOTCS MPU PEIICHUH 33/1a4 €CTECTBEHHO-HAYYHOTO
IIUKJIa, B YaCTHOCTH (PU3UYECKHX 3aad.

Ilenb ocBoeHHs mporpaMmbl ydueOHOro kypca «l'eoMmerpus» Ha yriyOiaEHHOM
YpPOBHE — Pa3BUTHE HWHIWBHUAYAJIBHBIX CIIOCOOHOCTEH OOydYaromuxcs MpH H3YYCHUU
FeOMETPHUH, KaK COCTABJISIONICH nmpenMeTHOM obnactu «MartemaTruka U HHGOpMaTUKa)
yepe3 o0ecreueHre BO3MOXKHOCTU MPUOOPETEHUS U MCIOJIb30BaHMs 0oJiee ITyOOKHX
IrCOMETPUYCCKUX 3HAHUM U JEeHCTBUH, CIIeM(UUHBIX TEOMETPUH, U HEOOXOIUMBIX JIJIs
YCHENTHOTO MpOodEeCCHOHAIBHOTO 00pa3oBaHUs, CBS3aHHOTO C HCIIOJIb30BaHUEM
MaTEeMAaTHUKH.

[IpropuTeTHBIMH 3a7ayaMd  Kypca TeOMETpUM Ha YIriIyOJ€HHOM YpOBHE,
PACHIUPSIONIMMHI U YCHUIMBAIOIIMMHU Kypc 0a30BOT0 YPOBHSI, SIBJSIOTCS:

paclIMpeHre NPeICTaBICHUS O TEOMETPUM KaK YACTH MUPOBOM KYJIbTYPbI U

dbopMUpOBaHUE OCO3HAHUS B3aHUMOCBS3UM TEOMETPUM C OKPYXKAIOIIUM MHPOM;

hopMupoBaHUE MPECTABICHUS O MPOCTPAHCTBEHHBIX (PUTYpax KaK O BaKHEHUIIINX
MaTEMaTUYECKUX MOJICNISAX, ITO3BOJISIFOIIMX OIMCHIBATH W HM3Yy4daThb Pa3HbIC SBJICHUS
OKPYKaIOIIEro MHpa, 3HAHWE MOHATUMHOIO ammapara no pasaeny «CrepeoMeTpus»
y4eOHOro Kypca reoMeTpuu; popMUpoOBaHUE YMEHUS BIAJE€Th OCHOBHBIMU MOHSATUSIMU O
MPOCTPAHCTBEHHBIX
durypax ¥ uX OCHOBHBIMU CBOICTBaMH, 3HaHUE TeopeM, (POpMya U yMEHHE UX
MPUMEHSTh, YMEHHUS JOKa3bIBaThb TEOPEMbl W HAXOJUTh HECTAHIAPTHBIC CIOCOOBI
pemeHus 3aaa4d; (GHOPMUPOBAHHE YMEHUS pPACIO3HABATh HA YEPTEKaxX, MOJCISIX U B
peATbHOM MHPE
MHOTOTPaHHUKA M Te€Ja BpalICHUs, KOHCTPYHPOBATH TIE€OMETPUYECKUE MOJEIH;

dbopmMupoBaHr€e MOHUMaHUS BO3MOKHOCTH aKCMOMATHYECKOTO MOCTPOSHUS
MaTeMaTHYCCKUX TEOpHui, (GOopMHpOBaHHE TIOHMMAHHUS POJHM aKCHOMATHKH  IIpH
MIPOBEICHUH PACCYXKICHUH; (OPMUPOBAHUE YMEHHUS BIAJCTh METOJAAMH JJOKA3aTEIHLCTB
Y aJITOPUTMOB
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pelieHusi, yMEHUs UX MPUMEHSATh, MPOBOAUTH JOKAa3aTelIbHbIE PACCYXICHUS B XOJ€
pellieHus] CTEPEOMETPUYECKHX 3aJad M 3aJad C MPAKTUYECKUM COACPKAHUEM,
dbopMupoOBaHUE MPEACTABICHUS O HEOOXOAMMOCTH JO0KA3aTeNbCTB MPH O0OOCHOBAHUU
MaTEMaTUYECKUX YTBEPXKICHUW M POJIM AKCMOMATUKU B TPOBEICHUU JI€TyKTHUBHBIX
pacCyKJIeHU; pa3BUTHE U COBEPIICHCTBOBAHUE HHTEIICKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEW OOydYarommMXCs, ITO3HABATEIIBHOW aKTHUBHOCTH, WCCICIOBATEIHCKUX
YMEHUH, KPpUTUIHOCTH MBINIJICHUS, MHTEpEca K U3yUEeHUI0 TreoMeTpur; popMupoBaHue
(GyHKIHMOHATIBHOM TPaMOTHOCTH, PEJIEBAHTHON T€OMETPUU: YMEHUS

pacro3HaBaTh MPOSBICHUS TEOMETPUUECKUX MOHATUH, 0OBEKTOB U 3aKOHOMEPHOCTEH B
peaybHBIX KU3HEHHBIX CHUTYyallUIX U TPU M3YUYEHUU JPYTUX YYEOHBIX MPEIMETOB,
MIPOSIBJICHHS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEH, MOJIETTUPOBAHUS PEAIbHBIX CUTYAIIH,
MCCIICIOBAHMSI TIOCTPOCHHBIX MOJICNICH, MHTEPIPETAIINH ITOTYYCHHBIX PE3yIbTAaTOB.

OCHOBHBIMU COJIepKaTeIbHBIMU JTUHUSIMU yueOHoro Kypca «['eomerpusi» B 10-11
KJaccax sBIsroTCs: «[IpsiMble U MII0CKOCTH B MPOCTPAHCTBEY, « MHOTOrpaHHUKIY, « Tena
BpaIieHus», « BEKTOpbl 1 KOOPAWHATHI B IPOCTPAHCTBE», «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe B DPI'OC COO TpebGoBaHME «YMETh OIEPUPOBATH
MOHATUSIMUY», PEJIEBAHTHBIX T'€OMETPUU Ha YIIIyOJIEHHOM ypoBHE oOyuenus B 10-11
KJlaccaX, OTHOCHUTCSI KO BCEM COJIEp)KaTelNbHBIM JIHHMSAM Y4eOHOTO Kypca, a
dbopMHpOBaHUE JTOTUYECKUX YMEHUHN paclpeensieTcsi He TOJBKO MO COIEPKATEIbHBIM
JUHUSM, HO W 1o roaam oOyuenus. CojepxaHue oOpa3oBaHUs, COOTBETCTBYIOIIEE
NpeIMETHBIM  pe3yjbTaTaM  ocBoeHus  DexepanbHOil  paboyell  mporpammel,
pacnpenenéHHbIM 10 ToJaM 00y4YeHUs, CTPYKTYPUPOBAHO TaKUM 00Opa3oM, 4TOOBI KO
BCEM OCHOBHBIM, TPUHIMIHAIBHBIM  BOMpOcaM oOOydarommecss  0Opaliainch
HEOJTHOKPATHO. JTO MO3BOJIAET OPraHU30BaTh OBJIAICHNE T€OMETPUIECCKIUMH OHATUAMU
M HaBBIKAMU TIOCJIENOBATEbHO M TIOCTYMAaTeNbHO, C COOJIOJCHHEM MpPHUHIIMIIA
MIPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYATh B OOIIYI0O CUCTEMY T'€OMETPUUYECKUX
MPEACTABICHUM OOydYaloImMXcs, pacmmpsas W yrayomnss e€, o0pa3ys NpOoYHbIC
MHO>KECTBEHHBIC CBSI3H.

[lepexon K HM3y4EHHIO T€OMETPUU Ha YIIIyOJEHHOM YpOBHE IO3BOJISET: CO3/aTh
ycnoBuss s auddepeHuuanuu  00OydeHHsS, TOCTPOSHHUS  MHIAMBUIYATBHBIX
o0pa3oBaTeNbHBIX MpOrpaMM, OOECIEeUUTh YIIYyOJEHHOE H3YyYEHUE T'€OMETPUU Kak
cocTaBIstoNIe yueOHOTro TpenmeTa «MaTemaTtnkay; MOArOTOBUTH OOYYaIOIIUXCS K
MPOJIOJDKEHUIO U3YUCHUSI MATEMATHKHU C y4ETOM
BbIOOpa Oyaymier mnpodeccuu, obecreuynBas MPEEMCTBEHHOCTh MEXKIY OOIMM U
po¢heCCHOHAIBHBIM 00pa30BaHUEM.

Ha u3yuenune yuebHOrO Kypca «l'eomeTpus» Ha yriayOJIeHHOM ypOBHE OTBOAMUTCS
204 gaca: B 10 xmacce — 102 ygaca (3 yaca B Hegento), B 11 kiacce — 102 gaca (3 yaca B
HEJIEITI0).
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COJAEPXKXAHUE OBYUEHUA

10 KJTACC IlpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATUSL cTepeoMeTpuH. Touka, mpsiMasi, IUIOCKOCTh, MPOCTPAHCTBO.
[TonsiTe 06 aKCHOMATHYECKOM MOCTPOEHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU U
CJICJICTBHSI U3 HUX.

B3anmHOoe pacnosiokeHue IpsAMBIX B NPOCTPAHCTBE:  MEPECEKAOIIUECH,
napajulelbHble U CKpeIIMBaronIuecs npsmble. [Ipu3Haku CKpeMBarOIMXCs MPSMBIX.
[TapajuienbHOCTH NMPSAMBIX U IUIOCKOCTEW B IIPOCTPAHCTBE: NapaJulebHBIE MPSMBIE B
IIPOCTPAHCTBE, MAPAJUIEIIBHOCTDh TPEX MPAMBIX, NAPAILIEIBHOCTD MPSMOU U INIOCKOCTH.
[lapamnenbHoe W LEHTPATBHOE NPOEKTHUPOBaHUE, H300pakeHwe ¢uryp. OCHOBHBIE
CBOMCTBAa MapajuIeIbHOTO MpoeKkThpoBaHus. M3o0paxenue ¢uryp B mapamienbHON
IIPOCKIMU. YIJIBI C COHAIPABICHHBIMU CTOPOHAMH, YIOJll MEXAy IpsSMBIMAU B
npocTpancTBe. llapannenpbHOCTh IUIOCKOCTEW: MapaJUICbHBIE IIOCKOCTH, CBOMCTBA
napajuiebHbIX MockocTel. IIpocTeiimye npocTpaHCTBEHHbIE (PUTYpPHI HA MJIOCKOCTH:
TETpasap, NapaAIIICICIUIIE], TOCTPOCHUE CEUCHUM.

[leprieHIUKYISAPHOCTh NPSIMOM M IUIOCKOCTH: IEPIECHIUKYJISPHBIE MPSMBIE B
IIPOCTPAHCTBE, NpPsMbIC NMAPAIUICIbHBIE U NEPIEHAUKYISAPHbIE K IUIOCKOCTH, IPU3HAK
IIEPIICHIUKYJIAPHOCTU NPSAMOW U IUIOCKOCTH, T€OpEMa O IPSIMOM IEPIEHIUKYJIAPHOU
mI0cKocTh. OpTOroHanpHOE NpPOEKTUpOBaHWE. llepneHauKynssp W HaKIOHHBIE:
PAcCTOSIHUE OT TOYKM JI0 TUNIOCKOCTH, PACCTOSHUE OT MPSIMOM 0 MJIIOCKOCTH, MPOEKIUS
burypst Ha  IUIOCKOCTb. IleprieHIMKYIISIPHOCTD IIJIOCKOCTEHN: IIPU3HAK
IEPIICHIUKYJIAPHOCTH IBYX IIOCKOCTEN. Teopema o TpEX NeprueHIUKYJIIApax.

Yribl B MPOCTPAHCTBE: YroJl MEXKIY NPSIMOM M TUIOCKOCTBIO, IBYIPAHHBIM YIOJI,
JIMHEWHBIA yTOJ IBYTPaHHOTO yria. TpéXrpaHHblii U MHOTOrpaHHble yribl. CBOMCTBa
IUIOCKUX YIJIOB MHOTOrpaHHoOro yria. CBoWcCTBa IUIOCKHX M JBYTPaHHBIX YIJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB U CUHYCOB ISl TPEXTPAHHOTO YTJIA.

MHoOrorpaHHuKHu

Byl MHOTOrpaHHUKOB, pa3BEPTKAa MHOTOrpaHHUKa. [Ipu3ma: n-yrosipHas npusma,
npsiMasi U HaKJIOHHAs TPU3Mbl, OOKOBas U MOJHAS TOBEPXHOCTh MPU3MBI.
[Tapayutenenure 1, IpsIMOYTOJIBHBIN MMapaJUISIICIUIIE] U €ro cBoMcTBa. KpaTuaiue nytu
Ha TMOBEPXHOCTH MHOrOrpaHHuKa. Teopema Oiinepa. IIpocTpaHcTBeHHass Teopema
[Tudaropa. [Mupamuaa: N-yroiapHas nupamuja, NpaBWIbHAs U yCEUEHHAs MUPAMUIBIL.
CpoiictBa pébep © OOKOBBIX TpaHel TmpaBWIbHONW mnHpaMuabl. [IpaBunbHBIC
MHOTOTPaHHHMKH: TpaBUJIbHAs TIpU3Ma MW [paBWIbHasg MNHUPaMUIA, IPaBUIIbHAS
TpeyroJibHasi MUpaMUJa U MPaBUWIbHBIN TeTpasap, Kyo. [IpeacraBienue o mpaBUIbHBIX
MHOT'OIPaHHUKAX: OKTadIp, JOACKAYAP U UKOCAIP.
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Bbruncnenue 31eMEeHTOB MHOTOIPDAaHHUKOB: péOpa, auaroHaiu, yriel. ITnomans
OOKOBOW MOBEPXHOCTH M MOJIHOM MOBEPXHOCTH NPAMON MPU3MBI, IO/ Ib OCHOBAHU,
TeopeMa 0 OOKOBOH IMOBEPXHOCTH MPSIMOU Mpu3Mbl. [Lnomans 60KOBOW MOBEPXHOCTH H
IIOBEPXHOCTH NPABWIIBHON NTUPaMUbI, TEOPEMA O IUIOLIAHA YCEUEHHON TUPaMU/IBI.

CummeTpust B IPOCTPAHCTBE.  DJIEMEHTBHl  CUMMETPUM  IIPaBUJIBHBIX
MHOTOIpaHHUKOB. CHUMMETpHsi B  NIpPaBWIBHOM  MHOTOIPDAaHHHUKE: CHMMETPHUS
napajuielienuneaa, CUMMETPUS NPABWIBHBIX MPU3M, CHMMETPUS IPaBUIIBLHOM
UpaMUIbl.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

IloHATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JJIMHA HEHYJIEBOTO BEKTOPA,
BEKTOPbI KOJUIMHEApPHBIE, COHAIPAaBICHHBIE W IIPOTUBOIOJIOKHO HAIIPaBICHHbIC
BEKTOpbI. PaBEHCTBO BEKTOpPOB. [IeHCTBUSA C BEKTOpAaMH: CIIOKEHME M BBIYUTAHUE
BEKTOPOB, CyMMa HECKOJBKMX BEKTOPOB, YMHOXKEHHME BEKTOpa Ha umcio. CBONCTBa
CJI0’KE€HMS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOpA HA Yncio. [ lonsATHE KOMILITaHApHBIE
BeKTOpBI. [Ipu3Hak KomIuiaHapHOCTH TpEX BEKTOPOB. IlpaBwio mapamnenenumnena.
Teopema 0 pa3inoKeHUU BEKTOpa 10 TPEM HEKOMIUIAHAPHBIM BekTopaMm. [IpsamoyronbHas
cucremMa KoopauHart B npocTtpaHcTBe. Koopaunatel Bektopa. CBf3b  MEXAY
KOOpPAMHATaMH BEKTOpPA M KOOPAMHATAMM TOYEK. YTOJI MeXAy BeKropaMu. CKasIpHOE
IIPOU3BEICHUE BEKTOPOB.

11 KJIACC Teaa
BpaleHust

[onsTHs: UUAMHAPUYECKAs TOBEPXHOCTb, KOHUYECKAas IOBEPXHOCTb, Cheprueckas
MOBEPXHOCTh, OOpa3zyrolye mnoBepxHocTer. Tema BpalieHus: UUIUHIP, KOHYC,
yCeu€HHbIH KOHYC, cdepa, map. BzaummHoe pacnonoxkeHue cdepbl U IIOCKOCTH,
KacaTesbHasl INIOCKOCTH K cpepe. M300paxeHue Ten BpalieHus Ha iiockocTu. Pa3Béprka
WIMHApPA U KoHyca. CuMMeTpust cepsl U mapa.

O6bEM. OcHOBHBIE cBOCTBAa 00bEMOB Ten. Teopema 00 00BEME NPSIMOYTOJIBLHOTO
napaienenuneqa u cienctBus u3 He€. OObEM MNpsIMOM M HAKIIOHHOW TPU3MBI,
HWIMHIpPA, TUpaMuIbl U KoHyca. OOBEM I1apa U apoBOro CErMEHTa.

KomMOunanuu ten BpamieHuss ¥ MHOrorpaHHukoB. [Ipu3ma, BrimcanHasi B [UJIMHAP,
onucaHHas okoJio uninHApa. [lepeceuenue cepsl v mapa ¢ rmmockocTrio. Kacanue mapa
U cepbl MIOCKOCThIO. [IoHsATHE MHOTOrpaHHMKA, OMHUCAHHOTO OKOJIO cepshl, chepsl,
BIIMCAHHON B MHOTOI'PAHHMK WJIH TEJIO BPALLEHUS.

[Inomaap NOBEpXHOCTH IUIIMHIPA, KOHYca, IIomas chepsl u e€ yacteil. [lonodue
B MnpoctpanctBe. OTHOUIEHHNE O0OBEMOB, IUIOLIAAECH MOBEPXHOCTEW MOJOOHBIX (QUTYD.
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[IpeoOpazoBanne moAoOusi, TOMOTEeTHsA. PemieHne 3agady Ha TUIOCKOCTH C
UCIIOJIb30BAaHUEM CTEPEOMETPUUECKHX METO/IOB.

[TocTpoeHne cedyeHW MHOTOTPAHHWUKOB M TN BpAICHUS: CCUYCHHUS IWIIMHIpA
(mapajuienTbHO U NEPHEHIUKYJISIPHO OCH), CEUYCHHS KOHYyca (MapajuieIbHOE OCHOBAHUIO U
MPOXOISIIEe Yepe3 BEPIINHY), CEUCHHS Imapa, METOAbl MOCTPOCHUS CEYEHUN: METO]T
CJICJIOB, METOJT BHYTPEHHETO MPOEKTUPOBAHUSI, METOJI IIEPEHOCA CEKYIIEH TUIOCKOCTH.
BeKkTOpbI M KOOPAUHATHI B MPOCTPAHCTBE

Bekropbl B mpoctpanctBe. Onepauuu Haj BeKTOpamu. BekTopHOe yMHOXKEHHE
BekTOpOB. CBOMCTBAa BEKTOPHOTO YMHOXeHUs. [IpsiMmoyronpHas cucreMa KOOpJauHAT B
npoctpanctBe. Koopmunatel  BekTopa. Pasnmoxenue BekTopa 1o Oasucy.
KoopinHaTHOBEKTOPHBIN METO] IPU PEIICHUH T€OMETPUUECKUX 3a/1a4.

J/IBUKeHNsI B IPOCTPAHCTBE

JIBmxenus npoctpancTBa. OtoOpakenus. JIBukeHus U paBeHcTBo duryp. OO0mme
CBOMCTBa JBW)KCHHMH. BuAbl JIBUXKEHUN: MapauleIbHBIA MEPEHOC, LEHTPAJIbHAS
CUMMETpHUSI, 3€pKajdbHas CUMMETpHUs, MOBOPOT BOKpYyr mpsmoi. I[IpeoOpazoBanus
noaoous. [Ipsimas u cepa Ditnepa.

INPEAMETHBIE PE3YJ/IBTATDBI

K xonny 10 kiaacca oOyyaromuiicss Hay4uTCS:
CBOOOJTHO OMIEPUPOBATH OCHOBHBIMH MOHATUSIMU CTEPEOMETPHUH MPU PEIICHUH
3alad W TPOBEJACHUU MATEMATHUYCCKUX PACCYXKACHHUH; MPUMEHSATh aKCHOMBI
CTEPEOMETPHUH U CIICJICTBUS U3 HUX MPHU PEIICHUN

rEeOMETPUYECKUX 3a7ad; KIACCU(PUIIMPOBATh B3aMMHOE DACIOJIOKECHHE TMPSMBIX B
MIPOCTPAHCTBE,

IUIOCKOCTEM B MIPOCTPAHCTBE, NPSMBIX M IUIOCKOCTEH B MPOCTPAHCTBE; CBOOOAHO
OTICpUPOBATH TOHITHIMU, CBI3aHHBIMHU C YTJIAMHU B IPOCTPAHCTBE:

MEXIy TMPSMBIMA B TPOCTPAHCTBE, MEXAY TMPSAMONM U IUIOCKOCTHIO; CBOOOIHO
OTIEpUPOBATh TOHATHSAMH, CBS3aHHBIMH C MHOTOTPAHHUKAMH;, CBOOOJHO
pacrmo3HaBaTh OCHOBHBIC BHABl MHOTOTPAHHHUKOB (TpH3Ma, MUPaMHU/IA,

MPSIMOYTOJIBHBIN Mapajuiesienuiesi, Ky0); Kiaccu@uimmpoBaTh MHOTOTPAHHUKH, BRIOUpAsI
OCHOBaHUS JIJIs KiTacCu(UKaIUK; CBOOOTHO ONIEPUPOBATH MOHITUSIMH, CBSI3aHHBIMH
C CEUEHUEM MHOTOTPaHHUKOB

IJIOCKOCTHIO;  BBITMIONHATH  TMapajjieibHOE,  IIEHTPAJbHOE U OPTOTOHAJILHOE
IPOEKTHUpOBaHUE HUryp

Ha TUIOCKOCTh, BBITIOJNHATH H300paxeHusi (Uryp Ha TJIOCKOCTH, CTPOUTH CEUCHHUS

MHOTOTPAaHHUKOB Pa3TUYHBIMUA METOIaMH, BBITIOJIHSTH (BBIHOCHBIE ) TUTOCKHE YEPTEKH 13
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PUCYHKOB NPOCThIX 0OBEMHBIX (DPUTYpP: BUJ CBEPXY, COOKY, CHU3Y; BBIUUCIATH MIOIIAIH
MOBEPXHOCTEH MHOTOI'PaHHUKOB (IIpU3Ma, MHpaMuUa),
rE€OMETPUYECKUX TeJl ¢ MPUMEHEHHEM (OpMyJl; CBOOOJHO ONEPUPOBATh MOHATUSMHU:
CUMMETpPHS B IPOCTPAHCTBE, UEHTP, OCh
U IJIOCKOCTh CUMMETPHUH, LEHTpP, OCh M IIOCKOCTh CUMMETPUU (PUIYpbI; CBOOOIHO
OIIEpUPOBAThH NOHATUSMHU, COOTBETCTBYIOLIMMHU BEKTOPAM U
KOOpPJIMHATaM B IPOCTPAHCTBE; BBIMOIHATh
JENCTBUS HAJl BEKTOPAMU;
pemaTh 3a/la4yd Ha JI0Ka3aTelbCTBO MAaTEMAaTHUYECKHX OTHOIICHHN M HAXO0XKIICHHE
reOMETPUUYECKUX BEJIMYMH, IPUMEHSISI U3BECTHBIE METO/IbI TP PEIIEHUN
MaTE€MaTUYECKHX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS CIIOXKHOCTH;
OPUMEHATh  IMPOCTEMIIME  INPOTPAaMMHBIE  CpPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPHU PEIICHUH CTEPEOMETPUYECKUX 3a7ay; M3BJICKaTh,
peoOpa3oBbIBaTh U HHTEPIPETUPOBATH HHPOPMALIUIO
O NPOCTPAHCTBEHHBIX T€OMETPUYECKHX (PUTypax, MPEACTaBICHHYIO Ha YEpTEekax W
PUCYHKaX; IPUMEHSTh MOJyUYECHHbIE 3HAHUS HA MPAKTUKE: CPABHUBATH U aHAJIU3UPOBATh
peanbHble CUTYyallud, MPUMEHATh MU3YYECHHbIC MOHATHS B IMPOLIECCE MOMCKA PEHICHUS
MaTeMaTU4YecKu c(hOpPMYIUPOBAHHONW IPOOIEMbI, MOJEIUPOBATH PEAIbHBIE CUTYallUX Ha
A3BIKE TEOMETPUH, HCCIEAOBaTh IOCTPOEHHBIE MOJEIM C  HCIHOJIb30BAaHUEM
reOMETPUUYECKUX MOHATHI U TeOpeM, anmnapara aareOpsl, pearh MpakKTHUYECKUE 3aauH,
CBSA3aHHBIE C HAXOXKJACHHUEM T'€OMETPUYECKUX BEIUYHH; UMETh MpEeACTaBIEHUS 00
OCHOBHBIX 3Talax pa3BUTHS FT€OMETPUU KaK COCTaBHOM

4acTH (yHJIaMEHTa Pa3BUTHS TEXHOJIOTHH.

K xonmy 11 kaacca oOyvaromuiicss HAy4uTCs:

CBOOOTHO ONIEPUPOBATH OHITHUSIMU, CBI3aHHBIMU C IUITUHAPUIECKONU, KOHUIECKOM
u chepruueckol MOBEPXHOCTAMH, OOBSICHAITH CIOCOOBI TOJYYEHHS; OINEePUPOBATH

MOHSATHUSIMU, CBA3aHHBIMH C T€JIaMU BPAIICHUS: IIMINHAPOM, KOHYCOM,
chepolt U 1mIapoM; pacrio3HaBaTh Tejia BpallleHus (LWJIMHIAP, KOHYC, cdepa u 1map) u

OOBSCHSTH
CIIOCOOBI TIOJIYYCHHSI TEJ BpaIleHUS; KIaCCH(DUIIMPOBATH B3aMMHOC

pacmoyioxkeHue cepbl U TUIOCKOCTH;

BBIYHCIIATH BEJIMYUHBI 3JIEMEHTOB MHOTOTPAHHHUKOB | TEJ BPaIICHUS, O0BEMBI U
TUIOMIAN TTOBEPXHOCTEM MHOTOTPAHHUKOB W TEJl BpAICHUS, TEOMETPUUECKUX TET C
npuMeHeHueM (Hopmysa; CBOOOJHO OMEpUPOBATH TMOHSATHUSIMHU, CBS3aHHBIMH C
KOMOHWHAITMSMH T BpaIlleHUs] © MHOTOIPAaHHUKOB: MHOTOTPAaHHUK, BITUCAHHBIN B chepy
W OIMMCAaHHBIN OKOJIO cephl, chepa, BucaHHAs B MHOTOTPAHHUK WJIU TEJIO BPAICHUS;
BBIYHCIIATh COOTHOIIEHUS MEXK/IY TIJIOMIA ISIMUA MMOBEPXHOCTEN U 00bEMaMHU
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MOAOOHBIX TeN;, M300pakaTh M3ydaeMble (UTYpPBI, BBITIOJIHATH (BBIHOCHBIE) TIIIOCKHE

YepTEKHU
U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP: BHI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJI BPAIIICHHUS,

U3BJICKATH, UHTEPIPETUPOBATH U peoOpa3oBEIBAThH uHPOPMAITHIO
O TMPOCTPAHCTBEHHBIX TEOMETPUUYCCKUX (PHUTypax, MPEACTABICHHYI0 Ha YEepTeKax M
PUCYHKaX; CBOOOJHO OMNMEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE; BBIIOIHSITH
oTiepaliiy HaJl BEKTOPaMH;

3aJlaBaTh IJIOCKOCTh YPaBHCHHEM B JE€KapTOBOM CHCTEME KOOPIHMHAT, peuiaTh

Tr€OMETPUYECKUE 3a/1a4l HA BBIYHUCICHUE YTIIOB MEXITY PSIMBIMH H
IJIOCKOCTSIMHM, BBIYHMCIIEHUE PACCTOSHUN OT TOYKH JO IUIOCKOCTH, B IIEJIOM, Ha
MIPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH,

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH, CBSI3aHHBIMU C ABHKECHUEM B TIPOCTPAHCTBE,

3HATh CBOMCTBA JIBUKEHUI; BBIMOJIHATH H300paKEHUSI MHOTOTPAHHUKOM U T€JI BPAIllCHUS
IIPU NIapaJUIEIbHOM NIEPEHOCE, LICHTPAJIBHON CUMMETPHUH, 3€PKAIBHON CUMMETPHUH, TIPH
IOBOPOTE€  BOKPYI MpsAMOM, MpeoOpa3oBaHus  MMOAOOMS; CTPOUTh  CEUEHUs
MHOTOTPAHHMKOB M Tl Bpall€HUS: CEYEeHHs LWIMHApa (mapauielbHO U
NEPHEHANKYJIIPHO OCH), CEYEHHs] KOHYyca (MapajuiebHOE OCHOBAaHUIO M MPOXOSIIee
yepe3 BEpPLINHY), CEUEHHUs 11apa; MCIOIb30BaTh METObI MIOCTPOCHUS CEUEHUN: METO]
CJIEJIOB, METOJI BHYTPEHHETO

IIPOEKTUPOBAHHUSI, METO/] IEPEHOCA CEKYIEH INTIOCKOCTH; JOKA3bIBAaTh

r€OMETPUYECKHUE YTBEPKICHHUS;

IPUMEHATh FeoMeTpuuecKkre (hakThl IS pELIeHHs] CTEPEOMETPUUECKUX 3aad,
MPEANOJaraloiX HECKOJIbKO 1IAroB PELIEHUs, €CIU YCIOBUS MPUMEHEHHUS 3aJaHbl B
SBHOM M HESIBHOW (QopMe; pemaTh 3aJayd Ha J0Ka3aTeIbCTBO MAaTEMaTUYECKUX
OTHOLIEHUW U HAXOXKICHUE
TF€OMETPUYECKUX BEJIMYMH; NPUMEHSITh MPOTPAMMHBIE CpPEICTBA M 3JIEKTPOHHO-

KOMMYHUKALIMOHHBIE CUCTEMBI
IIPU PEIICHUH CTEPEOMETPUUECKUX 3a]1a4; TPUMEHSTh MOTYyYEHHbIE 3HAHUSI HA TPAKTUKE:
CpaBHUBATb, AaHATTU3UPOBATH U
OLICHMBATh peabHbIC CUTYALIMH, TPUMEHSATh U3yUYCHHbIE MIOHATHS, TEOPEMBI, CBOMCTBA B
mpolecce IOUCKAa pEeHIeHUs] MaTeMaTH4ecKd CHOpPMYITUPOBAHHOW MPOOJIEMBI,
MOJICJINPOBATh PEANbHbIE CUTYallUH Ha SI3bIKE T'€OMETPHUH, UCCIEA0BATh MOCTPOEHHBIE
MOJIEJIN C UCMOJIb30BaHUEM I€OMETPUUECKHUX MOHATUH M TEOpeM, armapara aiareopsl,
pelaTh NpakTUYeCKUE 3a7a4ul, CBI3aHHBIE C HAXOXKIACHUEM I'€OMETPUUYECKUX BEJIMYUH;
UMETh MPEAICTABICHUSI 00 OCHOBHBIX 3Tallax pa3BUTHS F€OMETPUU KaK COCTABHOM

yacTu QyHIaMEHTa Pa3BUTHUS TEXHOJIOTHUH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaszBanue paznena KommuecTBo OcHOBHBIE BUBI ICATEIILHOCTH
OcHOBHOE coepKaHne
(TemnI) Kypca 4acoB yqaImxcs
BBenenue B ctepeomMeTpuio 23 Onpenendars MI0CKOCTh Kak PUrypy, B

OCHOBHBIE IPOCTPAHCTBEHHBIE (QUTYPBHI.
[loHATHS CTEPEOMETPHUM: TOUKA,

npsiMasi, I0CKOCTb, TPOCTPAHCTBO.
OcHoBHBbIE NpaBUjIa U300pAKEHUST Ha
PUCYHKE TUIOCKOCTH, TapAJIJIEIbHBIX
NpsMBIX (OTPE3KOB), CEPEANHBI

OTpe3Ka.

[ToHsTHSA: IEpeceKaroIIMecs MIOCKOCTH,
NepeceKaroInecs npsMast v MiIoCKOCTh;
MOJIyIPOCTPAHCTBO.

MHororpaHHuKy, 1300paxxeHue
IPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOMNUX 00BEKTOB. AKCHOMBI
CTEPEOMETPHUH U MEPBIE CIEICTBUS U3
HUX.

Crioco0Obl 3a1aHus IPSAMBIX U TUIOCKOCTEH
B IIPOCTPAHCTBE.

O003HaueHMs PSMBIX U TIOCKOCTEH.
Ceuenus. I300paxenne ceueHnit

KOTOPOM BBITIOJIHACTCA TIJIAHUMETPUA.
JlemaTte mpoCTEUIINE JIOTUYECKUE
BBIBOJIbI M3 aKCMOMATHUKH MJIOCKOCTH.
[IpuBOAUTH PUMEPHI pEATTBHBIX
00BEKTOB, UJCATU3AIMEH KOTOPBIX
SIBJIIFOTCSI aKCUOMBI TEOMETPHH.
N3yyaTh, NpUMEHATh NPUHIUIIBI
MMOCTPOCHUS CECUCHUU.

Hcronb30BaTh 1J1s1 IOCTPOCHUS
CEUYCHUHN METOJ CIEI0B, METO/
BHYTPEHHETO TPOEKTUPOBAHMUS, METO/T
MepeHoca CEeKyIleH MI0CKOCTH. PemaTh
CTEPEOMETPUYECKUE 3aJaUu:

Ha OMpPEJCICHUE BU/Ia CEYCHUS U
HaXOXXICHUE €T0 IJIOMAau.
AKTyanu3upoBath (DaKThl U METOBI
TUTAHUMETPHUH, PEJIEBAHTHBIE TEME,
MPOBOJAUTH aHAJIOTHH.
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Hcnonn3oBath IIpH PCUICHUHU 3a/1a4
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NUpPaMUJIbL, KyOa U IPU3MBbI, KOTOPBIE
IPOXOJAT uepe3 ux peéopa.

N300paxeHue rnepeceyeHust
ITOJTYYEHHBIX IIJIOCKOCTEN.
PackpammBanue NMOCTPOEHHBIX CEYECHUU

pa3HbIMHU OBCTAMU.

Merton cnenoB s HOCTPOEHUS
ceyeHuid. CBOICTBA epeceueHU i
pSAMBIX U TIOocKocTel. IlocTtpoenue
CeUeHHUH B MUpaMUE, KyOe 1Mo TpéM
ToukaMm Ha péOpax. Co3naHne BBIHOCHBIX
YepTeKeH U 3aluch MIaroB MOCTPOSHUS.

IToBTOpenue mwanumMerpuu. Teopema
O IPOMOPLIMOHATIBHBIX OTPE3KAX.
[Tonobue TpeyronbHUKOB. TeopeMa
Memnenas. Pacu€rsl B ceUeHUsIX Ha
BBIHOCHBIX uepTexax. Mcropus
Pa3BUTHS TNIAHUMETPUN U
CTEpEOMETPUU

CICOAYIOIHNC INTAHUMCTPUYICCKUC Q)aKTBI

Y METOJIbI:
Teopembr  Qaneca u 0
PONOPUHUOHAIBHBIX OTpe3Kax.
AJNTOpUTM JAENEeHUsl OTpe3Ka Ha N
PaBHBIX YacTeu. Teopema
Menenas.

PaBHOOEIpEHHBIN TPEYTOJIBHUK.
PaBHOCTOpOHHMI TPEYTOJIBHUK.
[IpAMOYTOJIBHBIN TPEYTOJIBHHUK.
CBOICTBO cpeaHEN TMHUU
TpeyrojabHuka. CBOMCTBO OMCCEKTPUCHI
yriia TpeyrojbHuka. CBOMCTBO MEAUaH
TPEYTrOJIbHUKA.

[Ipuznaku mnogoOus TPEyroJbHUKOB.
[TonyyaTs npencraBieHrs 00 OCHOBHBIX
JTanax Ppa3BUTUS TEOMETPUU  KaK
COCTaBHOM 4acTH (pyHIaMEHTa pa3BUTHUS
TEXHOJIOTUI

B3aumHoe pacnonoxenue
MPSAMBIX B TPOCTPAHCTBE

B3auMHOe pacnoioxkeHue npsameix B
npoctpancTBe. CKpelMBaOIINECs
npsmble. [[pru3Haku CKpenMBarOmMnXCs
MPSIMBIX.

[TapaiutenbHbIE TPSMBIE

Knaccuduimposats B3auMHoe
pacrojoKeHue NPsSIMbIX B
IPOCTPAHCTBE, WILTIOCTPUPYS
PUCYHKaMH U MIPUBOJISL IPUMEPHI
Y3 PEAIbHOM JKU3HU.
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B IIpOCTpaHcTBE. Teopema o
CYILLIECTBOBAHUM U €IMHCTBEHHOCTH
MPSIMOU MApAJIICIIbHOM TAHHOU
MPSIMOU, IPOXOSAIEH YEPE3 TOUKY
MIPOCTPAHCTBA U HE JIekKAIEH Ha
JTAHHOW MPSMOM.

Jlemma 0 epeceueHun napajuiesIbHbIX
IPSAMBIX IUNIOCKOCTHIO. [lapaiuiennbHOCTh
TpEX NpsIMBIX. Teopema o TpEx
MapajuieNIbHbIX MPSMBbIX.

Teopema 0 CKpeUMBaOIUXCS MPAMBIX.
[TapaiiennbHOE TPOEKTUPOBAHKUE.
OCHOBHBIE CBOWCTBA MapajIeIbBHOIO
npoekTupoBanus. M300paxeHune pa3HbIx
¢buryp B napajuie’abHON MPOEKIHUH.
[leHTpasbHas TPOEKUIHS.

VYo ¢ cCOHAINpaBIEHHBIMA CTOPOHAMH.
VYron Mexay npsaMbeIMH. 3agauu

Ha JI0KA3aTeNbCTBO 51
UCCIIEIOBAHNE, CBSI3aHHBIE  C
pacroJIOKEHUEM TIPAMBIX B
IIPOCTPAHCTBE

JloxaspiBaTh TEOpEMY
O CYIIECTBOBAaHUU U €IMHCTBEHHOCTU

MapajuIeIbHON IPAMOM, MPOXOISIIEN
4yepe3 TOUKY IPOCTPAHCTBA U HE
JIeXKalen Ha IpYyroy npsMou; JIEMMY O
IIEPECEYEHNH IUIOCKOCTH JIBYMsI
HapaJuIeIbHBIMU NPSMBIMU; TEOPEMY O
TPEX MapajuICIbHbIX MPSAMBIX.
Jloxa3pIBaTh MpHU3HAK
CKPEILLUBAIOIIUXCS NIPAMBIX, TEOPEMY O
CKPELIMBAOIINXCS ITPSMBIX.
Jloxa3pIBaTh TEOPEMY O PABEHCTBE
YIJIOB C COHAIPABJIEHHBIMU CTOPOHAMM.
OOBSICHATH, UTO HA3bIBACTCS
MapajuIeIbHBIM U LIEHTPAIbHBIM
ITPOEKTUPOBAHUEM U KAK BBITOIHAETCSA
MPOEKTUPOBAHKUE PUTYP HA MIIOCKOCTb.
Jloka3pIBaTh CBOMCTBA MAPAIIIETBHOTO
IIPOEKTUPOBAHMSL.

N300pakaTh B mapaieIbHON TPOCKITUU
pa3Hble TeOMETpUYEeCKre (PUTypHI.
Pewars crepeomeTprueckre 3aqaun Ha
JI0KA3aTeJIbCTBO U UCCIIEI0BAHME,
CBSI3aHHBIE C PACIIOJIIOKEHUEM IIPSMBIX B
IIPOCTPAHCTBE.
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[IpoBoauTh MOKA3aTENbHBIE
paccyXIeHHs MIPH PEIICHUH
TreOMETPUUYECKUX 33/1a4, CBSI3aHHBIX CO
B3aWMHBIM PACIOJIOKECHUEM TPSMBIX B
npoctpancTBe. CpaBHUBATS,
aHAJIM3UPOBATH U OI[CHUBATH
YTBEPKACHUS C LIENbIO BBISBIICHUS
JOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PacCy KICHUI.
MonennpoBaTh peaibHble CUTYallUH,
CBSI3aHHBIE CO B3aMMHBIM
PacrojoKEHUEM NPSMBIX B
MIPOCTPAHCTBE, Ha SA3BIKE TECOMETPHH.
HccnenoBaTh NOCTpOEHHBIE MOJIETN C
UCIOJIb30BaHUEM I'€OMETPUUECKUX
NOHATUHI U TEOPEM, anmnapara aareOpsl,
1udpoBeIxX pecypcoB. [lomyuyaTs
NPECTaBICHUE O IEHTPATHLHOM
IPOEKTUPOBAHUU W 00 UCTOpUU PadOT
110 TEOPUU MEPCIEKTUBbI
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[TapannenbHOCTE IPAMBIX

U IUIOCKOCTEN B
MIPOCTPAHCTBE

[TonsITHS: TapaIIeIbHOCTh MPSIMOU U
TUTOCKOCTH B IIPOCTPAHCTBE.

[Ipu3Hak mapayIeTbHOCTH MPSIMOU
m1ockocT. CBOMCTBA NapaJJIEIbHOCTH

)51

Knaccudummposats B3auMHoe
PAacCoJIOKEHUE MTPSAMOM U INIOCKOCTH B
IIPOCTPAHCTBE, TPUBOS
COOTBETCTBYIOIIME PUMEPHI
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IIPSAMOM U IIOCKOCTH. ['eomeTpuueckue
3a/1a4d HA BBIYMCIICHUE U
JI0Ka3aTEIbCTBO, CBSI3aHHBIE C
MapajuIeIbHOCTBIO MPSMBIX U
ITOCKOCTEN B IPOCTPAHCTBE.
[locTpoeHue ceuenus, MpOXOAAIIETO
4yepe3 TaHHYIO MPSMYIO Ha YEPTEkKE U
MapAJLIETBHOTO APYrou npsimou. Pacuér
otHouieHuil. [lapannenbHas npoekuus,
IIPUMEHEHUE IS IOCTPOEHUS CEYEHUI
Ky0a U mapasuieienurnena.

CBoiiCcTBa MapayyenenuIesa u Mpu3Msl.
[TapayutenbHble 10CKOCTH. [Ipr3Haku
MapaJIIEIIbHOCTH JBYX IJIOCKOCTEH.
Teopema o mapaieIbHOCTU U
€IMHCTBEHHOCTH IJIOCKOCTH,
MIPOXOJAIIEN YEPE3 TOUKY, HE
NPUHALIEKANTYIO TaHHOW IIJIOCKOCTH U
CJICJICTBHUS U3 HEE.

CBoiicTBa mapajieabHbIX MIIOCKOCTEH: O
napajyieIbHOCTH MPSMBIX IepeceyeHust
IIPU MEPECEUEHUH ABYX MapajlIeIbHbIX
IUIOCKOCTEH TpeThei; 00 oTpes3kax
napaieIbHbIX TPSIMBIX, 3aKIFOUEHHBIX
MEK]ly apajuieIbHbIMU

W3 PeaJbHOU KU3HU.
@opMyIMpOBATH ONPEAECTICHUE
NapaJIeNbHBIX IPSIMOU U IIJIOCKOCTH.
Jloka3pIBaTh NMpU3HAK O
NapaJJIEIbHOCTH MIPSMOM U INIOCKOCTH;
CBONMCTBA NApaJUIEIbHOCTH MPSMOU U
IIJIOCKOCTH.

Pewmats crepeomeTpuueckue 3aaaun
BBIYMCIIEHUS U I0KA3aTEIbCTBO,
CBSI3aHHBIE C NTAPAJUIEIBHOCTHIO IIPSIMBIX
Y IJIOCKOCTEN B MPOCTpaHCTBE. Pematp
IIPAKTUYECKHE 3a7a4l Ha NOCTPOCHHE
CEUYECHMI Ha YepTexkax TETpadapa u
napasuienenuiena. Pemars
CTEPEOMETPUYECKHE 3aa4H, CBA3aHHbIC
C IOCTPOCHHUEM CEYEHUH TIIOCKOCTHIO.
[IpoBOAUTE JIOTUYECKH KOPPEKTHBIE
JIOKa3aTeNIbHbIE PACCYXKICHUS
r€OMETPUYECKHUX

npu
pelIeHun 3a1a4
CBSI3aHHBIX  C  MApaJUICIbHOCTBIO
IJIOCKOCTEMN.

CpaBHUBATH U aHATU3UPOBATH
pEaIbHBIE CUTYaALINU, CBSI3AHHBIE C
MapaAJIICITIBHOCTHIO IPSIMOU U

IIJIIOCKOCTH B IIPOCTPAHCTBE;
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IJIOCKOCTSIMH; O MIEPECEUEHHUH MPSAMOU C
JBYMsI ITapajyIeNbHBIMU MJIOCKOCTSIMHU

MOJICIIMPOBAaTh PEAIbHBIE CUTYallWH,
CBSI3aHHBIC c NapajieIbHOCThIO
MPSMOMN Y IUIOCKOCTH B MPOCTPAHCTBE,
Ha S3bIKE TEOMETPUHU
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[leprieHIMKYISAPHOCTD
IPSIMBIX U IIIOCKOCTEW B
IPOCTPAHCTBE

25

[ToBTOpenue: Teopema [Iudaropa Ha
IIJIOCKOCTH, TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
CaoiicTBa Ky0a U IpSAMOYTOJIEHOTO
napajuienenunena. Beraucnenue mmH
OTPE3KOB B KyO€ U MPSMOYTOJIHHOM
napajuleJIeUIENE.
[leprieHIUKYISIPHOCTD NPSIMON U
10cKoCTH. [Ipr3Hak
MEPIIEHAUKYISIPHOCTH MPSIMOU U
IJIOCKOCTU. Teopema 0 CyIeCTBOBAHUU
Y €IMHCTBEHHOCTH MPSIMOMU,
MIPOXOJAILIEN YEPES TOUKY
MPOCTPAHCTBA U MEPIEHIUKYISIPHON K
I0cKoCTH. [1imockocTu n
MEPIIEHAUKYJISIPHBIE UM IIpsIMasi B
MHOTOIrPaHHUKAX.

IlepnieHauKyIsp U HAKIOHHASL.
ITocTpoeHnue neprneHauKysspa u3
TOYKH Ha MPAMYIO.

Teopema o0 TpéX mNEpHEHAUKYISIPAX
(npsimast 1 oOpatHas).

AKTyanu3upoBath (PaKThl U METOABI
IIJJAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOJAUTH AHAJIOTHH.
@opMyIMpPOBATH ONPEAECTICHUSA:
MEPIICHANKYJISIPHBIX NPSIMBIX B
IIPOCTPAHCTBE; ONPEICIICHUE MPAMOH,
NEPIEHINKYJIIPHOU K TUIOCKOCTH.
JloKa3pIBaTh: IEMMY O
MEPIIEHAUKYJISIPHOCTH IBYX
IapaJuICIIbHBIX MPSMBIX K TPEThEH
IIPSIMOM; TEOPEMBI O CBSA3H MEXKILY
NIapaJuIeIbBHOCTBIO MPSMBIX U UX
NEPNEHINKYJIPHOCTHIO K INTIOCKOCTH.
JIoKa3pIBaTh: TEOPEMY, BBIPAKAIOLLYIO
IIPU3HAK MIEPIEHANKYIIPHOCTH MIPSIMOUN
U IIJIOCKOCTH; TEOPEMY

O CYILECTBOBAHNH U €IMHCTBEHHOCTHU
IPSMOM, IPOXOIAILIEH YEPE3 TAHHYIO
TOYKY ¥ NEPIIEHANKYJIIPHON K TAaHHOU
IIJIOCKOCTH.

N3obpaxatp B3aMMHO
MEPIIEHANKYJIAPHBIE IPSIMYIO

61



Yron Mexay CKpeIMBaOINMUCA
npssMbIMU. [[OMCK TEpIIEHIUKYIIAPHBIX
MPSIMBIX C TOMOIIBIO
MEPIICHIUKYJISIPHBIX TIJIOCKOCTEN
OpToroHanpbHOE MPOECKTUPOBAHHUE.
[TocTpoenue ceueHuii Kyoa, MIpU3MBl,
MIPAaBWJIBHOW MUPAMUJIBI C IIOMOLIBIO
OpPTOrOHAJIBHON NpoeKkuunu. CUMMeETpHUs
B IIPOCTPAHCTBE OTHOCUTEIBHO
mIockocTu. [lmockoctn cummeTpuit B
MHOTOrpanHukax. [Ipuznax
IIEPIICHIUKYJIAPHOCTH NPAMOU U
IIJIOCKOCTHU KaK CIEACTBUE CUMMETPHHU.
[IpaBuIIbHBIE MHOTOTPAaHHUKHI

Pacuér paccrosHuii OT TOYKH 110
miockocT. CriocoObl ONyCTUTD
MIEPIICHIUKYJIAPBI: CAMMETPHS, CABUT
TOYKH 110 NTapaJIJIEIbHON MPSIMOM.
CrBur no HemapauaeabHON IPSIMOH,
VU3MEHEHUE PAaCCTOSTHUN

Y TUIOCKOCTb.
DopMyIUPOBATH CBOWCTBO
NEPHEHANKYJIApa IO OTHOLIEHUIO K
IJIOCKOCTH.

[Tomy4aTs npeacTaBaeHUE O 3HAUCHUH
MEPIICHIUKYJISIpa ISl APYTUX obJiacTet
HayKu ((u3HKa, YHEpreTUuKa, Ja3epHbie
TEXHOJIOTHH ), B PEATbHON KU3HU
(TexHuKa, OKpy>Karomiasi 00CTaHOBKA).
Jloka3bIBaTh YTBEPKICHHUSI, CBSI3aHHbIE
C IIPOEKIMEN PSIMOU Ha TIJIOCKOCTb,
HEINEPIEHANKYIISIPHYIO K 3TON IPSIMOM.
Jloka3pIBaTh TEOPEMY O TPEX
NEPHEHANKYJIAPaX U TEOPEMY
oOpaTHyI0 TeopeMe 0 TPEX
neprneHaukyisapax. [lomyyars
MpeACTaBIeHUEe 00 OPTOrOHATLHOM
MPOEKTUPOBAHUHU. [[0Ka3bIBATH TEOPEMY
O MPOEKLNN TOYKHU Ha NPSIMYIO.
Pemate cTepeoMeTpuyeckre 3a1auu,
CBSI3aHHBIE C MEPIEHAUKYISIPHOCTHIO
IPsAMOM U IIOCKOCTH. Pemarh
MPUKIIAJIHBIE 3a/1a41, CBSI3AHHBIE C
HaXO0XKJEHUEM T€OMETPUUYECKUX
BEJIUYMH.
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Pemats cTepeoMmeTpudeckue 3anaud,
CBsI3aHHBIE C IPUMEHEHUEM TEOPEMBI
0 TpPEX NEPIEHIUKYIIApax,
HAax0KJICHUEM PACCTOSTHUU,
OCTpOEHUEM NpoeKIuil. CpaBHUBATH
Y QHAJIM3UPOBATh YTBEPKACHUSA C
LIEJIBIO BBISIBJICHUS JIOTUYECKH
KOPPEKTHBIX ¥ HEKOPPEKTHBIX
paccyXJIeHui. AHaIU3UPOBATh U
MOJEIIUPOBATh HAa SI3bIKE TEOMETPUHU
peanbHbIE CUTYalllH, CBI3aAHHBIC

C TNEPHECHAUKYJISAPHOCTBIO MPSIMOM U

IIJIOCKOCTH; HMCCJICAOBATh ITOCTPOCHHLIC

MOACIIN, B TOM YHCJIC U

C MCIIOJIb30BAaHUEM allllapara ajareopsl
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VYTabl U pacCTOAHUSA

16

[ToBTOpEHME: YTOa MEXIY IPSIMBIMU
Ha [JIOCKOCTU, TPUTOHOMETPHUST B
MIPOU3BOJIBHOM TPEYTOJIbHUKE,
TeopeMa KocuHycoB. [loBTopenue:
YTOJI MEXKJTy CKpPEIIUBAIOIIUMUCS
NPSIMBIMH B IIPOCTPAHCTBE.
['eomeTpruueckre METOIbI
BBIYUCJICHUS YTJIa MEXAY MPSIMBbIMU B
MHOTOTPaHHHKAX.

AKTyanu3upoBath (PaKThl U METOABI
IUTAaHUMETPUH, PEIICBAaHTHBIE TEME,
npoBOUTh aHanoruu. opmynupoBaTh
OnpeaeIeHUe IBYTPAaHHOTO yIJIa.

Jloka3pIBaTh CBOWMCTBO PaBEHCTBAa BCEX
JIMHEWHBIX YIJIOB JBYI'PAHHOIO YIJIA.
KnaccuduimpoBars 1ByrpaHHbI€ YIJIbI B
3aBUCUMOCTH OT UX IPaJyCHOMN MEPHI.
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JByrpanHbiil yroa. CBOMCTBO JTMHEHHBIX
YTJIOB ABYTPAHHOTO yIJIa.

[leprieHIUKYIISIpPHBIE TNTIOCKOCTH.
CBoiicTBa B3aUMHO MEPIECHANKYISIPHBIX
wiockocten. [Ipuznak
MEPIEHAUKYIJISIPHOCTHU ILUIOCKOCTEN;
TE€O-peMa O NPSIMOU IEPECEYEHHUS ABYX
ITOCKOCTEN MEPIEHIUKYIISIPHBIX
TPEThEN IIOCKOCTH.

[IpsiMoyToJIbHBIN TTapaIIeNIeNHIe; KyO;
M3MEpPEHUSI, CBOMCTBA IPSAMOYTOJIBHOIO
napasuienenunena. Teopema o
JAArOHAIA HPSIMOYTOJIBHOTO
rapajuleNIenUneaa v CIeICTBUE U3 HEE.
CrepeoMeTpuUeCKHUE U TPUKIATHBIE
3a71a4M, CBSI3aHHBIE CO B3aUMHBIM
PACTIOJIOKEHUEM MPSIMBIX U TIJIOCKOCTH.
IToBTOpEHME: CKpEIIMBAOLINECS
MpsAMbIE, TApaJJIEIbHbIC INIOCKOCTH B
CTaHIAPTHBIX MHOTOrpanHukax. [lapa
MapaJuIeIIbHBIX INIOCKOCTEW Ha
CKPEIIMBAIOIINXCS MPSAMBIX, PACCTOSIHUE
MEXY CKPEIIUBAIOIIMMHUCS MPSIMBIMUA B
MPOCThIX cuTyanusx. OmyckaHue
MEePIEHIUKYJISIPOB,

DopMyJIMPOBATh ONPEACICHUE B3aMMHO
MIEPIIECHIUKYJIIPHBIX IIJIOCKOCTEH.
J/lokaspiBaTh TEOpEMY O

IIEPIICHIUKYJIAPHOCTH JBYX INIOCKOCTEM.

IIPU3HAKE

@opMyIMpOBATH CIIEICTBUE

(u3 mpU3HaKa) O NEPIEHIUKYISIPHOCTH
IJIOCKOCTH, KOTOPAas MEPIICHIUKYJISIpHA
MIPSAMOU, IO KOTOPOU MEPECEKAIOTCS JBE
IJIOCKOCTH, 3TH TIIIOCKOCTSIM.
Jloka3pIBaTh yTBEPKIACHHUS O €T0
CBOMCTBAX; TEOPEMY U CIEIACTBHE H3
He€ 0 AMArOHAJSX MPSMOYTOJIBHOTO
napajuleenunesaa.

Pemars crepeomeTpuueckue 3aaaun,
CBSI3aHHBIE C NEPIICHANKYIISIPHOCTD
IIPSAAMBIX U IUIOCKOCTEH, UCITONb3YS
MJIAaHUMETPUUECKUE (PAKThl U METOIBI.
IIpoBOAUTE TOTUYECKU KOPPEKTHBIE
JIOKa3aTeIIbHBIE PACCYKICHUS IIPU
pELIEHNN T'eOMETPUYECKUX 3a/aY,
CBSI3aHHBIX C NEPIEHAUKYJISIPHOCTHIO
IIJIOCKOCTEHN.

AHanu3upoBaTh M MOJEIUPOBATH
Ha S3bIKE T'E€OMETPUU pEaJIbHbIC
CUTyalluH, CBSI3aHHbBIC
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BBIYMCJIEHUE PACCTOSIHUM OT TOUKHU
JI0 TOYKH; TPSIMOM; TIIIOCKOCTH.
Brruncienne paccTOSHUN MEXITY
CKPEILIMBAOIIUMUCS MIPSMBIMH C
ITOMOIUIBIO NEPIICHANKYIISIPHON
IIJIOCKOCTH.

TpéxrpaHHbli yroJi, HEpaBEHCTBA
IUIs TPEXTPaHHBIX yIiioB. Teopema
[Tudaropa, TeopemMbl KOCUHYCOB U
CHUHYCOB

JUTSL TPEXTPAHHOTO yTiIa. DJIeMEHTHI
chepruuecKoi TeOMETPUH:

reo/Ie3NUeCKUe JUHUU Ha 3eMIIe

C NEPIEHIUKYJIAPHOCTHIO IPSIMBIX U
TUIOCKOCTEM.

HccnenoBath MOCTPOCHHBIE MOJIEIH,
B TOM YHUCJIE M C HCIOJB30BAHUEM
armapara ajareopsbl.

Pemares mpukiianHele 3agaud,

CBs3aHHBIC C HaXO0XIACHUCM
T'COMCTPHUUCCKHUX BCIMIYNH
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MHOrorpaHHuKH

CucremMaruzanus 3HaHHM:
MHOrorpaHHuK U €ro 3JEMEHTHI.
[Tupamupa. Buasl nupamu/.
[IpaBunbsHas nmupamuga. [Ipuszma.
[Ipsimast 1 HaKJIOHHAS PHU3MBI.
IIpaBunbHas npusma. [Ipsmoit
napajuleJIenunes], IpsIMOYTOJIbHbIN
napasuiesienunes, Kyo.

Brinykiiele MHOrorpanHuku. Teopema
Ditnepa. [IpaBunbHbIC 151
MOJIYTPAaBUIbHBIE MHOTOTPAHHUKHI

PaboTaTh ¢ ydeOHMKOM: 3a/1aBaTh
BOIIPOCHI, JI€JIaTh 3aMEYaHus,
KOMMEHTapHHU.

AHaJIM3UPOBATH PEUICHUE 3a1a4uH.
PuicoBaTh BBINyKJIbIE MHOTOTPAHHUKHU C
3aJIaHHBIMU CBOWCTBaMU;
BOCCTAHaBJIMBATh OOIINN BU/
BBIITYKJIOT'O MHOTOTPAHHUKA 110 JBYM
€ro MPOEKIIUSIM.

Jloka3bIBaTh CBOMCTBA BBIITYKJIOTO
MHOT'OTPaHHHKA.

PucoBarsb BBIITYKJIBIC MHOT'OI'PAHHHUKH

C Pa3HOU JWJIEPOBOM XapaKTEPUCTUKOM;
UCCJIEI0BATh BO3MOYKHOCTH IOJTYYEHUS
pe3ynbTaTa Ipu BapbUPOBAHUM JTAHHBIX.
Jloka3plBaTh  CBOWCTBA  NMPABHJIbHBIX
MHOTOI'PaHHHKOB. [InanupoBars
IIOCTPOEHUE paBUIIbHBIX
MHOTOIPAaHHHKOB Ha  IOBEPXHOCTAX
JOPYTUX MPaBUIbHBIX MHOTOTPAHHUKOB
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BekTops! B mpocTpaHcTBe

12

[loHsiTHE BEKTOpA Ha IUIOCKOCTH U B
IIPOCTPAHCTBE.

CyMMa 1 pa3HOCTb BEKTOPOB, IPABUIIO
napajuiesienuiesia, yMHOXKEHHE BEKTOpa
Ha YHCJIO0, Pa3JIoKEHNE BEKTOpa 10
0a3ucy TpE€x BEKTOPOB, HE JIEKALIUX B
oHOH 1uiockoctu. CKaysipHOe
IIPOU3BEJCHUE, BBIUNCICHUE yTIa
MEXy BEKTOPaMH B IIPOCTPAHCTBE.
[Ipocrenmmue 3axa4n ¢ BEKTOpaMu

AKTyam3upoBaTh (GakThl U METOIbI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUU.

OnepupoBaTh NOHATUSIMU: BEKTOP Ha
IJIOCKOCTA W B IPOCTPAHCTBE;
KOMILUJIaHApHbIE BEKTOpHI. [IpuBOAUTH
npuMepbl  (GU3UYECKUX BEKTOPHBIX
BEJIMYHH.

OcBauBaTh TMpaBUJIa BBINOJIHEHUA
JICUCTBUM CJIOKECHUS W BBEIYUTAHUS
BEKTOPOB, YMHOXXEHHSI BEKTOpa Ha
YHCIIO.

Jloka3piBaTh MPHU3HAK KOMIUJIAHAPHOCTH
TPEX BEKTOPOB.

Jloka3pIBaTh TEOPEMY O Pa3lIOKEHUH
A000r0 BEKTOpa MO TPEM AaHHBIM
HEKOMIUTaHAPHBIM BEKTOPaM
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[ToBTOpeHme, 000OmEeHNE W
CHUCTEMATHU3ALMUS 3HAHUI

O06o0uiaroiee NOBTOPEHUE NOHATUI H
METOH0B Kypca reomerpun 10 kiacca,
cucTeMaTtu3anusa 3Hanuil. ictopus
Pa3BUTHUS CTEPEOMETPUH KaK HAYKU U
€€ poJib B Pa3BUTUH COBPEMEHHBIX
WHKCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJOT U

Pemate crepeomerpruueckue 3a1aun Ha
JI0OKa3aTeJIbCTBO MAaTEMATHUECKUX
OTHOIIICHUM, HAXO0XKICHHUE
reOMETPUYECKUX BEJIMUUH (JJTHH,
YTJIOB, TIJIOIIA/IeH, 00BEMOB).
Hcnionb30BaTh npu pelieHUU
CTEPEOMETPUYECKUX 3a/1a4
IJIaHUMETpUUECKUEe (DAKTHI U METOJIBI.
[IpoBOAUTE TOTUYECKU KOPPEKTHBIE
JIOKA3aTEIbHBIC PACCYKJICHUS TPU
PEIIEHNHN CTEPEOMETPUUYECKUX U
IJIAHUMETPUUYECKUX 3a7a4d. CpaBHUBATH
Y aHAJIM3UPOBATh PEAJIbHBIE CUTYALIMHU
1 BBISBJISITH BO3BMOXHOCTbD €€
MO/JICJIMPOBAHUS Ha SI3bIKE T€OMETPHH.
MoennpoBaTh pealibHYIO CUTYallMI0 Ha
SI3BIKE TEOMETPUU U UCCIICI0BATH
MIOCTPOEHHBIE MOJIENIH, B TOM YHCIIE U C
WCITOJIb30BaHUEM armapara anreOphl.
Hcrnonb30BaTh KOMIBIOTEPHBIE
MIPOTrpaMMBbI MPU PEIICHUU 3aa4.
[Tomy4aTe npencTaBiieHUE O TEOMETPUU
KaK O pa3BUBAOIIECUCS HAYKE,
VCCIIEAYIOIIEN OKPY ALK MUD,
CBSI3aHHOM C peabHBIMH 00BEKTaMH,
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IIOMOTAIOIIEN PELIUTD PEAIbHBIE
KU3HEHHBIE CUTYalLlUU O POJIU
CTEPEOMETPUU B PA3BUTHH COBPEMEHHBIX
MH)XEHEPHBIX U KOMITBIOTEPHBIX
TexHoJoruid. CpaBHUBATh U
AHAJIM3UPOBATh YTBEPKICHUS C LIEJIBIO
BBISIBJICHUS JIOTUYECKHA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.
HccnenoBaTh NOCTPOESHHBIE MOJIETH.
Hcnonw3oBath HU(ppoBbIE pecypChl

OBIIEE  KOJMYECTBO 102
YACOB I1O ITPO'PAMME
11 KJIACC
HasBanwue pazaena KomnuectBo OcCHOBHBIC BUIBI JICATCIIBHOCTH
OCHOBHOE COJIEpKAHUE
(Tembl) Kypca 4acoB ydalmxcs
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AHnanmutuueckas TrcoOMCTpUA

15

[ToBTOpEHNE: KOOPAMHATHI BEKTOpa Ha
IJIOCKOCTHU U B IPOCTPAHCTBE,
CKAJISIPHOE MPOU3BEAEHUE BEKTOPOB,
BBIYMCJICHUE yTJIa MEKTY BEKTOpaMu B
IPOCTPAHCTBE. Y paBHEHUE MIPAMOH,
MPOXOJAIIEH YEPE3 IBE TOUKH.
YpaBHEHHE IUIOCKOCTH, HOPMAJIb,
YPaBHEHHUE TUIOCKOCTH B OTPE3KAX.
BekropHoe npousseaenue. JInHerHbie
HEPABEHCTBA, JINHENHOE
IIPOrpaMMUPOBAHHUE.

AHAJIIUTUYECKHUE METO/IBI pacuéTa yria
MEXAY NMPSIMBIMH U TUIOCKOCTSIMU B
MHOrorpanaukax. ®opmymna
PacCTOSIHUS OT TOYKH JI0 TIJIOCKOCTH B
KOOpJUHATax.

Haxoxenue paccTossHUNA OT TOYKH 10
MJIOCKOCTH B KyO€ 1 TPaBUIILHOM
UpAMUJIE

AKTyanu3upoBath (HaKThl © METOJIbI
IJIAHUMETPHH, PEIICBAaHTHBIE TEME,
MPOBOJIUTH aHAJIOTUU.

CBOIUTH NEUCTBUSA C BEKTOPaMHU K
aHAJIOTUYHBIM JEHCTBUSAM C UX
KOOPJIMHATaMHU.

BcnomMHUTE onpenenenne CKaasipHOTro
YMHOEHHUS U €TO CBOKCTBA.
BBIYUCIATE C TOMOIIBIO CKAJISIPHOTO
YMHOKEHHMS JNIMHBI BEKTOPOB, YTJIbI
MEXy HUMH, yCTAaHABIUBATh
NEPIEHANKYIJIIPHOCTh BEKTOPOB.
BbIBOIUTE YpaBHEHHE MJIOCKOCTH U
(bopMyiy pacCTOSIHUSI OT TOUKH 10
IJIOCKOCTH.

Pemrate 3agaun, coueras
KOOPJIMHATHBIN U BEKTOPHBIM METOBI.
[IpoBONUTB JTOTUYECKH KOPPEKTHBIE
JIOKa3aTelIbHbIE PACCYKACHUS MpPHU
pPELIEHNN FT€OMETPUUECKHUX 3a/1a4 Ha
IPUMEHEHUE BEKTOPHOKOOPANHATHOTO
METO/a.
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AHaJ'II/IBI/IpOBaTB U MOJCIIMPOBAThL Ha
PCAJIBbHBIC
CuTyanunu, CBA3aHHBIC BCKTOpPAMHU H

S3BIKC reoMCcTprun

KOOPJAWHATaMH.
HccnenoBaTh MOCTPOCHHBIE MOJIEINH,
B TOM YHUCIIE U C HCHOJIH30BAHHUEM
anmnapara anreOpsl.

Hcnonp30BaTh KOMIBIOTEPHBIE
IPOrpPaMMBlI.

3HAKOMUTBCS C UCTOPUEN Pa3BUTHUS
MaTeMaTUKH

[ToBTOpeHue, o0oOIICHUE U
cucTeMaTHu3anus 3HAaHUU

15

CeueHuss MHOIOTPaHHUKOB:
CTAHIAPTHBIE MHOTOI'PAHHUKHU, METOJL
CJI€0B, CTaHAAPTHBIE IIJIOCKOCTH,
MIEPECECUEHHUS IPSIMBIX U ITIOCKOCTEN.
[TapannenbHble NPSMBIE U INIOCKOCTH:
NapaJlJICIIbHBIE CEYEHHUs], PACYET
OTHOILIEHUU, YIJIbI MEXKIY
CKPEIIUBAIOIIUMUCS IPSIMBIMU.
IlepnieHauKyIsIpHBIE IPSMBIE U
IJIOCKOCTH: CTaHAApTHBIE ITaphl
MEPIIEHAUKYJIPHBIX INIOCKOCTEN U
MPSAMBIX, CAMMETPUU
MHOTOTPAaHHUKOB, TEOPEMA O TPEX
MEPIIEHAUKYJISIpaX, BBIYUCICHUS JUIUH

Ctpouts ceueHusl.

Pewiats ctepeoMmeTpuueckue 3aaaun
Ha JI0Ka3aTeIbCTBO MATEMATUYECKUX
OTHOIIICHUM, HAXOXKCHHUE
r€OMETPUYECKUX BEJIMUUH (JJTUH,
YTJIOB, MJI0MIaAei, 0OHEMOB).
Hcnonp30BaTh pU peELIEHUN
CTEPEOMETPUYECKHX 3a7a4
TJIAHUMETPUUECKHE (PaKThl M1 METO/IBI.
[TpoBOANTH TOTUYECKH KOPPEKTHBIE
JIOKa3aTeNIbHbIC PACCYXKICHUS TIPU
pelIeHNH CTEPEOMETPUUECKUX 3a]1ay.

CpaBHUBATH U aHATU3UPOBATH
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B MHOrorpanaukax. [losropenue:
TJIOMIA MHOTOYTOJIbHHKOB,
dbopMyIbl IS TUIOIIAJIEH,
COOOpaKEHUS TTO00HS.

HJ'IOHI&I[I/I CEUYCHUM MHOTI'OTPaHHHUKOB!

TJIOMIAN TIOBEPXHOCTEH, pa3pe3anusl
Ha 4acTH, COOOpaKeHUsI o100us

PCAJIbHBIC CUTYyallUU U BBIABJIATD
BO3MOXKHOCTbB €€ MOACIIMPOBAHUA Ha
SA3BIKC TCOMCTPUH.

MopenupoBaTh peabHyI0 CUTYaIMIO Ha
SI3BIKE TEOMETPHUH M HCCIICIOBATh
MIOCTPOEHHBIE MOJIEIN, B TOM YUCJIE U C
MCIIOJIb30BAaHUEM armapara ajareOpsl.
Hcronp30BaTh KOMITBIOTEPHBIE
MPOTPaMMBI NPU PEIICHUH 3a/1a4
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O06bEM MHOTOTpaHHHUKA

17

O06bEM Tena. O0bEM MPSIMOYTOIBHOTO
napauenenunena. 3aaadu oo
yABOCHUH KyOa, 0 KBagparype Kyoa; o
Tpucekuuu yria. CrepeomeTpuueckue
3aJlayu, CBSI3aHHbIE C 00 BEMOM
HPSIMOYTOJIBHOTO TIapajlieIenuIe .
[IpuknagHbie 3a1a4u, CBI3aHHBIE C
BBIUHCIICHHEM 00bEMa
HPSIMOYTOJIBHOTO TIapajlieenuIe .
OO0BEM NpAMON TPU3MBI.
CrepeoMeTpruUeCcKHE 3a/1a4H,
CBSI3aHHBIE C BHIYUCIICHUEM 00bEMOB
npsMou npusmel. [Ipuknagseie 3amayn,
CBSI3aHHBIE C 00BEMOM MIPSMOI
PU3MBIL.

CB0OOOJHO ONEPUPOBATH MOHITUSIMHU:
00BEM Tena, 00bEM MPSIMOYTOIHHOTO
napaJuieNienumne/a.

®opMyIHpOBaTH OCHOBHBIC CBOMCTBA
00BEMOB.

Joka3piBaTh TeopeMy 00 00BEME
IPSIMOYTOJIBHOTO  MTapaliesienuIiesa,
CIIEACTBUSA U3 HEE.

Pa3zpesars MHOTOrpaHHUKH,
NEePEeKIabIBaTh YaCTH.

Pemarp crepeomerpuueckue 3amaym,
CBSI3aHHBIE C BBIYMCICHHUEM O00BEMA
IPSIMOYTOJIBHOTO  MapajuiesienuIiesa,
PU3MBIL.

CpaBHI/IBaTB " aHAJIM3UPOBATH
YTBCPKIACHU:A C IICJIbIO BBIABJICHUA
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Breruucnenue o0bEMOB Tell C
TIOMOIIBIO OINPEAECIEHHOTO
uHTerpana. O0bEM HaKIOHHOM
pU3MBI, upamMuasl. Popmyiia
o0béMa nupamubl. OTHOIIEHHE
00BEMOB TIUpaMU C OOIIHUM

YIJIOM.

CrepeomeTpruueckue 3a/1a4H,
CBSA3aHHBIE C 00BbEMaMU HAKIOHHOM
IIPU3MBI, TUPAMHJIBI.

[IpuknanHble 3a1a4M 110 TEME
«OO0BEMEI TEM», CBI3aHHBIC C 00BEMOM
HAKJIOHHOW MPU3MBI, TUPAMUJIBI.
[Ipumenenue o0bEMOB. Boruncnenue
PacCTOSHMS 10 IIOCKOCTH

JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKIECHUH.
AHann3upoBaTh U MOJCIUPOBATh Ha
A3BbIKE TEOMETPHUU PEATIbHBIE
CUTyalliH, CBSI3aHHBIE C 00BEMOM
IPSIMOYTOJIBHOTO NIapajuiesIenuiea,
PU3MBI, TUPAMU/IBL.

HccnenoBaTh MOCTPOEHHBIE MOJEIH,
B TOM YHCI€ U C HCIOIb30BAHHEM
anmnapara anreOpsl.

BbIBOIUTH OCHOBHYIO HHTETPAJIbHYIO
dbopMyIy [71s1 BBIYUCICHUS 00BEMOB TEll.
Jloxa3pIBaTh TEOpEMY 00 00BEME
HAKJIOHHOM MPU3MBI Ha IPUMEPE
TPEYroJabHON MPU3MBI U JITIS
ITPOU3BOJIBHON MPU3MBI. J{0Ka3bIBaTh
TeopeMy: 00 00bEME MUpPaMU/IbI,
(bopMyIMpoBaTh CIEICTBUS U3 HEE:
00BEM yCEeUEHHON TUPaMUIbI.
BreiBoauTh (hopMyity st BBIYUCIICHUS
00BEMOB yCEUEHHON MTUPAMHUIBI

Tema BpaiieHus

24

[unmuHapruyeckas TOBEPXHOCTD,
oOpazymoIue HUIHHIPUIECKON
MTOBEPXHOCTH.

CBOOOMHO OMEpPUPOBATH MOHATUSIMHU:
UTHHIPHYECKAsT MOBEPXHOCTD,
nuIuHIp. M3yyaTh criocoOsl
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Humuaap.  IlpssMoli  KpyroBou
uuuHap. Ilnomans nmoBepXHOCTH
UUJIMH]PA.

Konnueckas moBEpXHOCTb,
oOpa3yrome KOHHIeCKOn
noBepxHOCTH. Konyc. CeueHne koHyca
IJIOCKOCTBIO, TApaJIEIbHON IITIOCKOCTH
OCHOBaHUS. Y CEYEHHBIA KOHYC.
N300pakeHre KOHYCOB U yCEUEHHBIX
KOHYCOB.

[Tnomaas 60KOBOI MOBEPXHOCTH U
IIOJIHOM TOBEPXHOCTH KOHYCA.
CrepeoMeTprUUECKHE 3a/1a4l Ha
JI0KA3aTEIbCTBO U BHIUUCIICHHE,
ITOCTPOCHUEM CEYEHUN LIWJIMHAPA,
KOHYyca.

[IpuknanHble 3a1aun, CBSI3AHHBIE C
LUUAJIMHIPOM.

Cdepa u map.

[lepeceuenne cdepsl U mapa c
m1ockocTelo. Kacanue mapa u

chephl II0CKOCTRI0. By n
M300pakeHue 1apa.

VYpaBaenue chepsl. [Inomans chepsl u

€€ JyacTeu.

MOJTyYEHUS IIMITHHIPUYECKOM
MOBEPXHOCTH, [IUIMHIIPA.
N300pakaTh UUIMHIP U €T0 CEUCHUS
IUIOCKOCTBIO.

CB00OOIHO OnepUpPOBATH OHATUSIMMU:
KOHUYECKas IOBEPXHOCTb, KOHYC,
yced€HHbIN KoHyc. M3yuath ciocoObl
MOJIyYEHUsI KOHUYECKON TTOBEPXHOCTH,
KOHYca.

N300paxkaTh KOHYC U €r0 CEYECHHS
IUTOCKOCTBIO, POXOAAIIEH Yepe3 OCh,
U TUIOCKOCTbIO, IEPIIEHAUKYIISIPHON K
OCH.

BriBomuts (popMysibl [isi BBIUUCIICHUS
OOKOBOI M TOJIHOW MOBEPXHOCTEH Te
BpaiieHus. Pemarp
CTEPEOMETPUYECKHUE 3aaUH, CBSI3aHHBIC
C TeJaMU BpaIlEHUS], HAXOXKIECHUEM
IO OOKOBOI U MOJIHOU
IMOBEPXHOCTH, TIOCTPOCHUEM CEUCHUMU.
Hcnonb30BaTh MpU PENICHUH 3a/1a4
MJIAHUMETpUUECKUEe (PaKThl U METOJIbI.
CpaBHUBATH U aHATU3UPOBATH
YTBEPIKIEHUSI C 1IEJIbIO BBISBICHUS
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CummeTtpus cepsl U mapa.

JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKACHUM.
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CrepeoMeTpuuecKue 3a1aul Ha
JTI0KA3aTEIbCTBO U BBIYUCIICHHUE,
CBSI3aHHBIE CO CEpOit U MapoM,
MMOCTPOCHHUEM UX CEUCHUU
IJIOCKOCTBIO.

[IpuknanHbie 3a0a4M, CB3aHHBIE
co cepoit u mapom. [ToBropenue:
OKPY>KHOCTh Ha IIOCKOCTH,
BBIYUCJICHUS B OKPY>KHOCTH,
CTaHJapTHBIE O00MUS.
PaznnyHbie KOMOMHALIMY TEJ
BpAILlEHHUS] 1 MHOTOIPAaHHUKOB. 3a/1auu
1o Teme «Tena u moBEepXHOCTH
BpaIlCHUS

AHanu3upoBaTh M MOJACIHPOBATH
Ha S3bIKE TEOMETPUU pEAJIbHbBIC
CUTyalliHu, CBSI3aHHbBIEC C KOHYCOM U
HUJIUHAPOM.

HccnenoBath MOCTPOCHHBIE MOJEIH,
B TOM YHUCJE U C HCIOJIb30BAaHUEM
amnrmapara aareopbl

AKTyanu3upoBaTh (PaKThl U METObI
TJIAHUMETPHH, PEIICBAaHTHBIE TEME,
MPOBOAUTH AHAJIOTHH.

CB00OOHO OMEpUPOBATH TOHATUSIMHU:

cdhepa u map, eHTp, paauyc, TMaMeTp

cdepsl u mapa.

HccnenoBaTh B3aMMHOE PpacCIIOJIOKCHUC

cdepsl U MIIOCKOCTH.
DopMyIUpPOBaTh ONPEACIEHUE
KacaTeJIbHOM MJIOCKOCTHU K cepe.
Jloka3bIBaTh TEOPEMBI O CBOMCTBE U
IIPHA3HAKE KaCaTeJIbHOM IIJIOCKOCTH.
BriBouTh (hopMyTy 17151 BEIYUCIICHUS

riomaan cepsl yepes paauyc chepsl.

Pemats cTepeoMeTprudeckre 3a1aum,
CBSI3aHHBIC CO c(hepoii 1 Imapom,
Hax0JICHUEM IIIOIIaau chephl U €

80



qyacTel, TOCTPOEHUEM CeUeHUM cepbl U

miapa.
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AHanu3upoBaTh U MOJEIUPOBAThH
Ha S3bIKE TEOMETPHH pPEaJIbHbBIC
CUTYallUM, CBS3aHHBIC C IIApOM H
chepoii.

PemaTte mpocThie 3a71a4n, B KOTOPBIX
GbUrypupyroT KOMOUHAITMH TE
BpaICHUSI 1 MHOTOTPAaHHUKOB.
Hcrnonb30BaTh MpH pelieHUN 3a/1ad,
CBSA3aHHBIX CO CPEpOH U IIaApOM,
TJIAHUMETPUIECKUE (PaKThl M METO/IBI.
PemaTte cTepeoMeTpudeckre 3aiauu,
CBSI3aHHBIC C TEJIaMH BpAIICHHUS,
MOCTPOCHUEM CEUEHUH TeJl BPAIlleHUs, C
KOMOWHAITASMH TEJT BpaICHHS U
MHOTOTPaHHUKOB.

[IpoBOIUTE JIOTHYECKH KOPPEKTHHIC
JIOKa3aTelIbHbIE PACCyXKJIEHUS  TpHU
pEIICHNH  TECOMETPUYECKUX  3ajad,
CBS3aHHBIX C TMEPIEHIUKYISIPHOCTHIO
IJIOCKOCTEMN.

AHanmM3upoBaTh U MOJICIMPOBAThH HA
SI3BIKE TEOMETPHUH PEaIbHBIC CHUTYAIINH,
CBSI3aHHBIC C MHOTOTPAHHUKAMH.
HccnenoBaTh MOCTPOSHHBIE MOJIEH, B
TOM YHCJIE U C UCTIOh30BAaHUEM
amnmapara anreopsl
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[Imomaau noBEpXHOCTH H
00BEMBI KPYTJIBIX TEII

O6weM numuHapa. Teopema 00
00BEME TIPSMOTO IMITHH/IPA.

ITmomaau OOKOBOM U MOJHOM
MTOBEPXHOCTH IIMIHH]IPA.

Borancienne o0bEMOB TET ¢
MTOMOIIIBIO OTIPEACTIEHHOTO

uHTerpana. Oobém Konyca. [lnomaau
OOKOBOM U MOJIHOM TOBEPXHOCTH
koHyca. CTepeoMeTpruIeCcKre 3a/1a4H,
CBSI3aHHBIC C BBIUHCIIEHHEM 00BEMOB
[UJIMH]Ipa, KOHYyCA.

[Tpuknannasie 3a1aun 1o TeMe «O0BEMBI
U IO ToBepXHOocTer Ten. OO0bEM
mapa u mapoBoro cekropa. Teopema 06
o0BéMe mmapa. [Tnomanas chepsi.
CrepeoMeTprUUueCKUE 3a/1a4H,
CBSI3aHHBIC C BBIUHCIIEHHEM 00BEMOB
mapa, ImapoBOTro CErMeHTa, MapoBOTO
CEKTOpA.

[TpuknagHeie 3a1a4u 110 TEME
«OO0OBEMEI TEN», CBI3aHHBIE C

00BEMOM TI1apa U TUIOMIAABI0 CHEpPHI.
CoOTHOIIEHUS MEXKIY TIIOMIASIMA
MTOBEPXHOCTEH 1 00bEMaMHU TOJOOHBIX

CB00OOAHO ONEpUPOBATH NOHATHSIMMU:
00BEM Tena, MII0Ia b TOBEPXHOCTH.
dopMyHpoBaTH OCHOBHBIE CBOMCTBA
00BEMOB.

JlokaspIBaTh TEOPEMBI: 00 00BEME
UIMHIpa; 00 00BEME KOHYycA.
Br1BOIUTE (hOpMYIIBI J71s1 BEIYUCTICHUS
00BbEMa yCEUEHHOTO KOHYCA.
HccnenoBaTh MOCTPOEHHBIE MOJEIH,
B TOM 4YHCIE€ U C MCIOIb30BAaHUEM
amrapara ajnreopsbl.

3HaTh BOBMOKHOCTH PEIICHHS 3a/1a4 Ha
ITOCTPOCHUE HUPKYJIEM U JIUHEUKOH, O
KIIACCUYECKHX HEpa3pelInMbIX 3a/1a4ax.
CB000OAHO OnepUpOBATH NOHATHUSIMHU:
IApOBOM CErMEHT, IAPOBOM CIIOH,
IaPOBOW CEKTOP, OCHOBAHUE U BHICOTA
CerMEHTa, OCHOBAHHE U BHICOTA
IIAPOBOTO CJIOA.

BreBoauTh (hOpMyIIBI 17151 HAXOKICHUS
00BEMOB IAPOBOTO CETMEHTA, IAPOBOTO
cekTopa, riomaau cepsl. Jloka3piBaTh
TeopeMy 00 00bEMe mapa. Pemath
CTepEOMETPUUECKHE 3a/1a4H, CBSI3aHHbIE
¢ 00BEMOM 111apa, MIAPOBOTO
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TEJL

[Togo0HbBIE TENa B MPOCTPAHCTBE.
N3menenue o0bpEMa ipu o100 u.
CrepeoMeTpuuecKre 3aauH,
CBSI3aHHBIC C BBIYHUCIICHUEM 00BEMOB
TEJI ¥ TUIOMIA/IeH TIOBEPXHOCTEH

CETMCHTA, I1apOBOTO
TJIOIIA/IbIO CPEepHl.
CpaBHUBATh U aHATIM3UPOBATH
YTBEP)KJICHHUS C 1IEITBIO BBISBIICHHUSI
JIOTUYECKHA KOPPEKTHBIX U
HEKOPPEKTHBIX PACCyKIACHUM.
AHaIM3UPOBATh U MOJICTTUPOBATh Ha
SI3BIKE TEOMETPHUU PEaTbHBIE
CUTyalliHu, CBSI3aHHBIE C 00BEMOM
mapa, ImapoBOro CETMEHTA, IIIapOBOTO
CErMEHTa, IO b0 Cephl.
CB00OIHO OTIEPUPOBATH OHSATUEM:
MOJI00HBIC TeJIa B IPOCTPAHCTBE.
Beraucnars 00bEMBI TE ¢ TOMOIIBIO
OIIPELIEJIEHHOTO UHTErpaia.

Pemats cTepeoMeTpudeckre 3a1aum,
CBSI3aHHBIC C COOTHOIICHUSIMHU MEKITY
TJIOIIAISIMU TTIOBEPXHOCTEH 1
00BEMaMHU ITOJOOHBIX TE.

[IpoBOIUTE JTOTUYECKHA KOPPEKTHBIC
JIOKa3aTeNIbHbIE PACCYKACHUS TPU
PEIICHUH TeOMETPHYCCKHUX 3a/1ad,
CBSI3aHHBIX C BBIYHCIICHHEM 00BhEMOB
TEJ C MOMOIIBIO OMPENECIEHHOTO

CEeKTOpa,
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HHTCTpAlid, HAXO0KICHUCM
COOTHOHICHUA MCKIY INIOMAAAMU

88



MMOBEPXHOCTEN U 00bEMaMHU MOJOOHBIX
TeN.

AHaJIHSI/IPOBaTB U MOJACIIMPOBATL Ha
A3BIKC I'COMCTPUHN PCAJIBHBIC
CUuTyalii, CBA3aHHBIC C 00BEMaMH U
MMOBCPXHOCTAMM TCII,

Ha JOKa3aTCJIbCTBO U HA HAXOXICHUC
IrCOMCTPHUUCCKHX BCIIMUYNH
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JBr>xeHust

JIBM>KEHMS TPOCTPAHCTBA.
OtoOpaxenusi. JIBUKeHUSI U paBEHCTBO
¢uryp. Ob1re cBOMCTBA TBUKEHUN.
Bune! nsuxennii:

napajuiesIbHbINA IEPEHOC, HEHTPaIbHas
CUMMETpHUS, 3€pKaJIbHAsI CHMMETPHS,
IIOBOPOT BOKPYT MPSMOU.
[IpeobpazoBanus nmomobus. I[lpsamas u

chepa Ditnepa.
['eomerpuueckue 3amaun Ha
MIPUMEHEHUE JBUKECHUS

[TpumeHsTh TpaBuiIa BBIIOJHEHUS
JICCTBUM CJIOXKEHUS Y BHIYUTAHUS
BEKTOPOB, YMHOKEHHUSI BEKTOpa Ha
YUCJIO TIPY PELICHUH 3aa4.
Haxoauts KOOpauHaThI BEKTOpa B
JTAaHHOM 0a3uce U CTPOUTH BEKTOP
110 €r0 KOOpAUHATaM.

BcnomMHUTE onipesiesieHre CKaasipHOTro
YMHOXEHHUS U €T0 CBOWCTBA.
Bpaucaste ¢ HOMONIBIO CKAISIPHOTO
YMHOEHHUSI IJINHBI BEKTOPOB, YIJIbI
MEK]ly HUMU, YCTAHABJINBATh
MEePICHIUKYJIIPHOCTh BEKTOPOB.
AHaIM3UpoOBaTh U MOJIETIUPOBATh Ha
SI3bIKE TE€OMETPUU peabHbIE CUTYyAIlUH,
CBSI3aHHBIC ¢ (PUBNYECKUMHU
BEKTOPHBIMHU BETUUYMHAMH.

90



Hcnonb30BaTh MpH peIIeHUH 3a/1a4,
CBSI3aHHBIX C BEKTOpAaMHU B
MIPOCTPAHCTBE, IJIAHUMETPUUCCKUE
(haKThl ¥ METOJIBI.

CB00OOIHO ONEpUPOBATH NOHATHSIMMU:
oToOpakeHHe MPOCTpPaHCTBA Ha ceos,
JBIDKEHUE TTPOCTPAHCTBA; IIEHTpaIbHAS,
oceBas M 3epKaJibHass CHMMETPHH,
napajieIbHbINA MePEHOC; PABEHCTBO U
nogobue Guryp.

Jloka3bIBaTh YTBEPKIACHUS O TOM, YTO
IIEHTPaJIbHASI, OCEBAs U 3ePKaTbHASL
CUMMETPHH, MapajuIeTbHbIN MePEeHOC
SIBJISIFOTCS ABVDKCHUSIMU. BBITTOTHATH
npeodpa3zoBaHusl MOI00US.
OnepupoBaTh TOHATHSIMH: TIpsMas |
cthepa Ditnepa.

Pemate reoMmeTprueckue 3anaum C
WCIIOJIb30BAHUEM JIBUKCHUH.
Hcronb30BaTh Py pEIICHUH 3a1a9
JIBMDKCHUS IIPOCTPAHCTBA U UX
CBOMCTBA
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[ToBTOpeHue, o0obOIICHUE U
CHUCTEMATHU3ALUS 3HAHUIN

17

O6o01maroree MOBTOPEHUE MTOHATHH U
METOJI0B Kypca reomerpuu 10-11
KJIaCCOB, CHCTEMAaTH3aIHs

Pemate crepeomerpuueckue 3amayu
Ha J0Ka3aTeJIbCTBO MaTEeMaTHYCCKHX
OTHOIIICHUM, HAXO0XXCHHUE
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3HAHUM.

Hctopus pa3BUTHS CTEPEOMETPUH Kak
HayKH U €€ poJib B pa3BUTUH
COBPEMEHHBIX NHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

r€OMETPUYECKUX BEJIUYUH (IJIUH,
YTJIOB, TUIOIIA/ICH, 00BEMOB).
Hcnonb30BaTh NpU pelIEHUN
CTEPEOMETPUYECKUX 3a1a4
MJIaHUMETpUUECKUe (PakThl U
METO/IBL.

IIpoBOAUTE TOTUYECKH KOPPEKTHBIE
JIOKa3aTeIbHbIC PACCYKICHUS TPH
PELLIEHUU CTEPEOMETPUUYECKUX U
IJIAHUMETPUUECKHUX 3a/1a4.
CpaBHMBATh U aHAJIU3UPOBATH
pEaJIbHBIE CUTYaLlU U BBISIBIIATH
BO3MOHOCTB €€ MOAEIUPOBAaHUS Ha
A3bIKE TEOMETPHUH.

MopnenupoBaTh pEeaIbHYIO CHTYaILUIO
Ha SI3bIKE TEOMETPUM U HCCIIEIOBAaTh
IIOCTPOEHHBIE MOJIENIU, B TOM YHUCIIE U
C UCITIOJIb30BAHUEM aIllapaTa ajareOphl.

Hcenonp30BaTh KOMIIBIOTEPHBIE
IIPOTPaMMBI [IPY PENIEHUH 3a4a4.
Ilomy4ats npencraBiaeHue 0 TEOMETPUU
KaK O pa3BUBAIOLIECHCS HAyKe,
HCCIIEAYIOUIEH OKPYKAOIIUH MUD,
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CBSI3aHHOW C peaTbHBIMH OOHEKTAMH,
MIOMOTAIOIICH PEIIUTh peaTbHbIC
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JKU3HCHHBIC CUTYalluH O POJIA
CTCPCOMCTPHH B PA3BUTHU
COBPCMCHHBIX NMHXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOT UM

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102
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OEJEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTB U CTATUCTHUKA»

MNOACHUTEJBHASA 3AIINCKA

VY4eOHblli Kypc «BeposSTHOCTh M CTAaTUCTUKa» YriayOJEHHOTO YPOBHS SIBIISETCA
MPOJIOJKEHUEM U PA3BUTHEM OJJHOMMEHHOTO Y4eOHOT0 Kypca yriyOJaEéHHOTO YpOBHSL Ha
YpOBHE cpeAHero oOmiero oOpa3oBaHusa. Y4YeOHbIH Kypc TMpeAHa3HayeH IS
dbopMupoBaHUS y 00YUYAIOIIUXCS CTATUCTHYECKOUN KYIbTYPhI U TIOHUMAHUS POJIH TCOPHH
BEPOSTHOCTEH KaK MAaTEMaTHIECKOTO MHCTPYMEHTA TSI U3YUYEHUS CITy4alHbIX COOBITHH,
BEMMYMH © TmporeccoB. [lpu wu3ydeHuHM Kypca oOoram@aroTcs MNpeAcTaBICHUS
oOy4Jaronuxcs 0 METOAaX MCCIE0OBaHUS N3MEHUMBOTO MUPA, PA3BUBACTCS] IOHUMAaHUE
3HAYMMOCTU U OOUIHOCTHM MaTEeMaTUYECKUX METOJOB IMO3HAHUSA KaK HEOThEeMJIEMOM
YaCTH COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO MUPOBO33PECHHUS.

Coneprxanrue yueOHOTO Kypca HalpaBJIEHO HA 3aKpEIUIeHHE 3HAHUH, MOTYyYEHHBIX
IpU U3Y4YeHUH Kypca Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHWs, U Ha Pa3BUTHE
IIPEJCTABJICHUM O CIYyYalHBIX BEJIIMYMHAX U B3aUMOCBS3SAX MEXKIY HUMHM Ha Ba)KHBIX
MIpUMEPaX, CIOKETHl KOTOPBIX MOYEPIHYTHI U3 OKpPY)KawoLero mupa. B pesynbrate y
00y4Jaronuxcs T0HKHO CPOPMUPOBATHCS MTPEACTABICHHUE O HanOo0Iee YIIOTPeOUTENbHBIX
U o0mMX  MaTeMaTHYEeCKUX  MOJENAX,  HCIOJb3YEMBIX  JJii  OINHUCAHUS
AHTPOTIOMETPUUECKUX U IeMOTpadUUEeCKUX BEIMYUH, TOTPELIHOCTEN B pa3InuHbIE poJia
U3MEPEHUSAX, JJIUTEILHOCTH  O€30TKAa3HONW  pabOThl TEXHUYECKUX  YCTPOMCTB,
XapaKTEPUCTHK MACCOBBIX SIBICHUH U MPOIIECCOB B 00IIECTBE. YUEOHBIN KypC SIBISETCS
0a30il i1  OCBOGHUS BEPOATHOCTHO-CTATHCTHUYECKUX METOJ0B, HEOOXOIMMBIX
CIICIIMAJIMCTAM HE TOJBKO HMHXEHEPHBIX CIEIMAIbHOCTEH, HO TAKXKE COLUMAIBHBIX U
MICUXOJIOTUYECKUX, TTOCKOJIbKY COBPEMEHHBIC OOIIECTBEHHBIE HAYKH B 3HAUUTEIIBHOU
Mepe HCTOIB3YIOT anmnapar aHaian3a 00X AaHHbIX. [[eHTpanbHy0 9acTh y4eOHOTO
Kypca 3aHHMaeT OOCYXXJICHHE 3aKOHa OOJBIINX 4hcell — (YHIAMEHTAJIBHOTO 3aKOHa
IPUPOABI, UMEIOIIETO MATEMATHYECKYIO (POpMATTU3AIIHIO.

B cooTBercTBMM C yKa3aHHBIMM IIEJISIMH B CTPYKType YyueOHOro Kypca
«BepoATHOCT, W CTAaTHCTHKA» Ha YriayOJEHHOM YPOBHE BBIJICJICHBI OCHOBHBIC
conepkarenbapie TUHUU: «CiydaifHple COOBITUS W BeposiTHOCTH» U «CiydaifHbie
BEJIMYMHBI U 3aKOH OOJIBIIIUX YUCET.

[ToMUMO OCHOBHBIX JIMHUN B Y4€OHBIN KYpPC BKJIIOYEHBI JIEMEHTHI TeOpHH Tpados
¥ TEOPUU MHOXKECTB, HEOOXOIUMBIE JIJIsl TIOTHOIIEHHOTO OCBOEHUSI MaTepHalia JaHHOTO
y4eOHOr0 Kypca U CMEKHBIX MAaTEMAaTHUYECKUX YU€OHBIX KYpPCOB.

Conepsxanue nuauu «CinydaiiHbIe COOBITHUS U BEPOSTHOCTHY CITY>KUT OCHOBOHM ISt
dbopMupOBaHUs MPEICTABICHUN O pacnpeiciCeHUU BEPOSTHOCTEH MEXIy 3HAYEHUSIMHU
CIy4YaWHBIX BEJIMYMH. BaXXHy¥0 4YacTb B O3TOW COAEPKATEIBLHOU JIMHUM 3aHUMAET
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U3YYCHUE TEOMETPHUECKOTO U OMHOMHAIBHOTO PACTIpPENeTICHU U 3HAKOMCTBO C WX
HENPEPBHIBHBIMU aHAJIOTAMH — MTOKA3aTeIbHBIM U HOPMAIBHBIM PacpeICICHUSMHU.

Tembl, CBSI3aHHBIE C  HEMPEPHIBHBIMHA  CIyYaHBIMH  BEIUYMHAMH U
pacnpeneneHusIMA, aKIICHTUPYIOT BHUMaHUE O0YyJaromuXcsl Ha OMHCAaHUU U U3YYCHUH
CIIy4alHBIX SIBJICHUM C MOMOINIbIO HENpepbhIBHBIX (GYHKIUNA. OCHOBHOE BHUMaHHE
yAEIAeTCS MOKa3aTeIbHOMY U HOPMAJILHOMY PaCIIPEACIICHUSIM.

B ydueOHOM Kypce mpeaycMaTpruBaeTCsl 03HAKOMHUTEIIBHOE U3YYCHHUE CBSI3U MEXKIY
CIIydalilHBIMH BEJIMYMHAMHU W OIMCAaHUE OTOW CBA3M C TIOMOIIbIO Ko3(dummenrta
KOPPEJSLIUU U €r0 BEIOOPOYHOTO aHaiora. DTH 3JIEMEHTHI COAepKaHUs Pa3BUBAIOT TEMY
«/InarpamMmbl paccemBaHus», H3yUYCHHYIO HA YPOBHE OCHOBHOTO 00IIero oopasoBaHws,
¥ BO MHOTOM OITUPAIOTCS HAa CBEICHUS M3 KypPCOB anTreOphl U TCOMETPHUH.

Emé omuH sneMeHT comepikaHus, KOTOPBIM MpejiaraeTcs Ha O3HAKOMHUTEIBHOM
YPOBHE — IOCJIEA0BATEILHOCTh CIIYYalHBIX HE3aBUCUMBIX COOBITHH, HACTYMAIONIUX B
eauHUITy BpeMeHu. O3HaKOMIIEHHE C pacIipe/ielieHueM BEPOSITHOCTEH KOJIMYECTBA TAKUX
COOBITHII HOCHUT pPAa3BUBAIONIUN XapakTep M SBISACTCA aKTyaJlIbHBIM JJIsi OymyIIuX
aOWTYpUEHTOB, TMIOCTYMAIONIMX Ha YyYeOHbIE CHEIUATBHOCTH, CBS3aHHBIC C
OOIIECTBEHHBIMU HAyKaMH, TICHXOJIOTUCH 1 yIIPABIICHUEM.

Ha usyuenue ydyeOHOro kKypca «BeposSTHOCTh M CTAaTUCTHMKa» Ha YIIIyOJIEHHOM
ypoBHe oTBoAMTCS 68 wacoB: B 10 kmacce — 34 gaca (1 wac B Hegemo), B 11 kmacce — 34
yaca (1 gac B HEZeI0).

COAEPKAHUE OBYUYEHMUA 10 KIIACC

I'pad, cBa3ubiii rpad, mytu B rpade: 1mukibl u 1end. CteneHb (BaJIGHTHOCTD)
BepiuHbL. ['padsl Ha mockoctu. [lepeBbs.

CrnydaliHple SKCHEPUMEHTHl (OMBITHI) W CIydalHbIE COOBITHA. DJIeMEHTapHbIE
coObITUsT (McXO0Abl). BeposTHOCTH ciaydallHOrO coObITHA. bBIM30CTH 4YaCTOTHI U
BEPOATHOCTH COOBITUN. CilydaliHble ONBITHI C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMHU.

Onepauuu HajJ COOBITHSIMU: TMEpeceYeHue, OO0beAUMHEHUE, MPOTUBOIOJIOKHbBIC
coObITHs. Jnarpammel Ditnepa. Dopmyiia clI0KeHUsS BEPOSTHOCTEM.

VYcioBHass BEPOSITHOCTb. YMHOXEHHE BEpPOATHOCTEH. JlepeBo ciay4allHOTO
skcriepuMenTa. Popmyrna nonHoM BepoATHOcTH. Dopmyisa baieca. HeszaBucumbie
COOBITHS.

bunapHblii ciayyaliHbIl ONBIT (MCHBITAaHWE), yCleX W Heydada. HezaBucumbie
ucnbiTanuss. Cepusi HE3aBUCUMBIX HCIIBITAHUW 10 MepBoro ycrexa. IlepectaHoBku u
daktopuan. Yucno coueranuit. Tpeyronsuuk [lackans. ®opmyna 6mHoma HeroToHa.

Cepusi He3aBuCHMMBIX ucnibiTaHuW bephymnu. CnydaliHbI BBIOOpP M3 KOHEUYHOM
COBOKYITHOCTH.
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Crnyuaiinas BenmnuuHa. Pacnipenenenue BeposiTHOCTeN. Jlnarpamma pacnpeneneHus.
Onepanuu Hax ciaydallHBIMU BeIW4YMHAMH. buHapHas ciydaitHas BenumuuHa. [Ipumepsr
pacnpeeneHuii, B TOM YHCIIe T€OMETPUUYECKOE U OMHOMHUAIIBHOE.

11 KIIACC

CoBMecTHOE pacpe/ielICHUE JIBYX CIy4alHbIX BeIndnH. HezaBucrumblie ciaydaiiHbie
BEJINYMHBI.

MareMaTtnyeckoe 0XHIAHHE CIIy4ailHOW BeJlW4YuHbI (pactpeaenenus). [Ipumepsl
MPUMEHEHUS MATEMATHYECKOTO OXXKHUAaHUsS (CTpaxoBaHHE, JoTepes). MaremaTudyeckoe
OXUJaHue OWHApHON CclydyalHOW BeIMYMHBI. MaTeMaTHuecKoe OXKHUJAHUE CYMMBbI
CIIy4ailHBIX BEJIMYMH. MaTeMaTu4ecKkoe 0KuJaHue reOMETPUUECKOr0 U OMHOMHUAIBHOTO
pacnpeneneHuu.

Jlucriepcusi ¥ CTaHAAPTHOE OTKJIOHEHUE CIy4allHOW BETWYMHBI (pachpeaesieHus).
Hucnepcusi  OMHApHOM  CIlydailHOW  BEeNWYMHBL. ~ MaTeMaTudyeckoe  OXKUJaHUe
IPOM3BEICHUS U JUCIIEPCUS CYMMBbI HE3aBUCUMBIX CIIYyYalHbIX BEJIWYUH. /lucniepcus u
CTaHJApTHOE OTKJIOHEHHE OMHOMMAIIBHOTO pacrpezeneHus. Jlucnepcus U cTaHJapTHOE
OTKJIOHEHUE T€OMETPUYECKOTO PACTIPEICIICHHUSI.

HepaBenctBo YeOniméBa. Teopema UYeOwiméBa. Teopema bepnymau. 3akoH
OonpIMX yrcen. BeiOOpoUHbI MeTO uccienoBanuii. BeIOOpoUuHbIe XapaKTepUCTUKH.
O1neHMBaHUE BEPOSITHOCTH COOBITHS MO BEIOOPOYHBIM JaHHBIM. [IpoBepka nmpocTenmx
TUIIOTE3 C MOMOIIBIO U3YYEHHBIX PACIIPEICICHNMN.

HenpepeiBHble  ciyyalinble  BenuuuHbl.  [Ipumeppl. @DyHKIUSA  IUIOTHOCTH
BEPOSATHOCTU pacmpenesicHusi. PaBHOMepHOE pacnpesiesieHHe U €ro CBOMCTBA. 3a/lauu,
MIPUBOJAILIME K MIOKA3aTEIbBHOMY PACIPENEICHNIO. 3aa4H, IPUBOAAIINE K HOPMAIIBHOMY
pacnpeneneHnio. OyHKIUSA IIOTHOCTA BEPOATHOCTU MOKA3ATEIBHOTIO PACIpPEICIICHUS,
(GyHKIUS TUIOTHOCTH BEPOSITHOCTH HOPMAJIBHOTO pactpeseneHus. OyHKIuUs MIOTHOCTH
Y CBOMCTBA HOPMAJIbHOTO PaCIpEACICHUSI.

[TocnenoBaTenbHOCTH OIMHOYHBIX HE3ABUCUMBIX COOBITUHN. 3a7auu, MPUBOIAIIUE K
pacnpenenenuro Ilyaccona.

KoBapuanus nByx ciy4yailHeiXx BennyuH. KoadduuMeHT JTMHEHHON KOppesLuu.
CoBMecTHBIE HAOJIONCHHS JNBYX BETUYHH. BBIOOPOUYHBIN KOIPOUIIMEHT KOPPEIISIIHH.
Paznuune Mexny JMHEMHOW CBSI3bIO M NPUYMHHO-CIICICTBEHHOU CBA3bIO. JIMHENHAas
perpeccusi, METOJl HAMMEHBIINX KBAJIPaTOB.

INPEAMETHBIE PE3YJIBTATBI

K koniry 10 kiacca o0yyaromuiicst HAy9uTCs: CBOOOTHO OTIEPUPOBAThH MOHATHSIMU:
rpad, mnockuii rpad, cBsI3HBIN Tpad), TyTh
B rpade, 1enp, MUK, AEPEeBO, CTENEHb BEPIIUHBI, JEPEBO CIYYAHHOrO IKCICPUMEHTA,;
CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: CIYYAWHBIA SKCIEPUMEHT (OTMBIT), CIIy4ailHOE
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COOBITHE, 3JIEMEHTAPHOE CIydailHOe COOBITHE (JIIEMEHTAPHBIN HMCXOJ) CIy4ailHOTO
OMbITA, HAXOJUTh BEPOSITHOCTU COOBITUM B ONBITAX C PABHOBO3MOXKHBIMU
AJIIEMEHTAPHBIMU COOBITUSMH;, HAXOAUTh U (HOPMYIUPOBaTh COOBITHS: MEpeceyeHue,
oOBeMHEHUE TAaHHBIX

COOBITHH, COOBITHE, MPOTHBOIIOJIOKHOE TaHHOMY, MCIIOJIB30BaTh JUArpaMMbl DUjepa,
KOOPJIMHATHYIO TPSIMYIO ISl pEIIEeHUs 3a]ad, MOJIb30BaThCA (HOPMYJION CIOKEHUS
BEPOSITHOCTEH Il BEPOSITHOCTEM JIBYX M TpeX CIy4alWHBIX COOBITUI; ONEpPUPOBATH
MOHSATUSIMU: YCIIOBHAsI BEPOSTHOCTb, YMHOXKEHHE BEpPOSTHOCTEH, HE3aBUCHUMBbIC
COOBITHSI, ACPEBO CIYyYaHOTO SKCIEPUMEHTA, HAXOJUTh BEPOSTHOCTU COOBITUH C
MOMOIIBIO MTPaBUJia YMHOXKEHHS, JIEpeBa CIy4ailHOrO OMbITa, UCIOIb30BaATh (HOPMYITY
MOJIHOM  BeposiTHocTH, (opmyny baileca mnpu pemeHun 3amad, oONpeEsaTh
HE3aBUCUMOCThH COOBITUM MO (hopMyJie U MO OpPraHU3ANU CIYyYaliHOTO IKCIICPUMEHTA,;
MPUMEHSTh HM3Y4YCHHbIE KOMOMHATOpPHBIC (OPMYJIBI JIS TEPEUUCICHUS 3JIEMEHTOB
MHOKECTB, JJIEMEHTAPHBIX COOBITHI CIIy4allHOTO OIbITa, PEIICHUs 3a7a4 MO0 TEOPHUH
BEPOSITHOCTEH; CBOOOJIHO OIEPUPOBATH IMOHATHUAMH: OWHAPHBIM CIy4alHBINA OIBIT
(ucnpITaHuE), yCIEeX U HEeyjaua, HE3aBUCUMBbIE UCTIBITAHUS, CEPUsI UCTIBITAHUM, HAXOAUTh
BEPOSITHOCTU COOBITUI: B CEPUM MCTBITAHUN JIO MEPBOrO yCIexa, B CEPUH HCIBITAHUN
bepHyinu, B ombITe, CBI3aHHOM CO CIy4alHBIM BHIOOPOM M3 KOHEYHOW COBOKYITHOCTH;
CBOOOJHO  OMNEpPUPOBAaTh MOHATUSAMM: CllydallHas  BEJIMYMHA, pacHpecicHue
BEPOSATHOCTEW, JAWarpaMma pachpejeieHus, OuHapHas cliydailHas BeJIMYWHA,
reoMeTpudecKoe, ONHOMHUATLHOE pacIipe/ieliCHHe.

K xoniry 11 kiaacca oOyyaromuiicst HAy9uTCs:

ONEPUPOBATH NOHATHUAMU: COBMECTHOE PACIIPEIEIICHUE IBYX CIyYalHbIX BEJINYMH,
UCIOJIb30BaTh TA0JIMIy COBMECTHOTO PACHpEeNICHUsl IBYX CIydYalHBbIX BEJIMYUH IS
BBIJICJICHUS PACIPEIEIICHNs KaXIOM BEIWYUHBI, OIPEIEICHUs HE3aBUCUMOCTHU
CIIy4ailHbIX BEJIMYMH; CBOOOJHO ONEPUPOBATH MOHATUEM MATEMAaTUYECKOIO OXKHIAHMS
CIIy4aiHOU
BEJIMYMHBI (pacrpeiesieHns), IPUMEHATh CBOMCTBA MaTEMAaTHYECKOTO OKHUJAHUSA TIPH
pEelIeHUH  3aJay, BBIYUCIATH MaTEeMaTHYECKOE OXKUJAHUE OWHOMHUAIBHOTO U
Tre€OMETPUYECKOT0 pacIpesesieHuil; CBOOOJHO ONEpPUpPOBaTh MOHATUAMHU: TUCHEPCHUS,
CTaHIAPTHOE OTKIIOHEHUE
CIIy4allHOM BEJIMYUHBI, MPUMEHATH CBOMCTBA JUCIEPCUM CIIyYalHOM BEJIIMYHUHBI
(pactipeniesieHds) MpU  PEHICHUM 3a7ad, BBIUMCIATH JUCHEPCUI0 U CTaHJIAPTHOE
OTKJIOHEHHE TE€OMETPUYECKOr0 ¥ OMHOMHAIBHOIO paclpeiesieHui; BBIYUCIATH
BbIOOPOYHBIE XapAKTEPUCTUKU IO JaHHOW BBIOOPKE M OLIEHHWBATh XapaKTEPUCTUKU
reHepaibHOM COBOKYITHOCTH JTAHHBIX MO BBIOOPOYHBIM XapakTepucTukam. OlLEeHUBATh
BEPOSITHOCTU COOBITUI U IPOBEPATH MPOCTENUIINE CTATUCTUYECKHUE TUIIOTE3bI, TIOJIb3YACh
U3y4YEHHBIMU PACIIPEAECICHUSIMH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 kaacc
HaszBanue paznena KomnuectBo OcCHOBHBIE BUIbI ICATEIIBHOCTH
OcHOBHOE cojiep>KaHKe
(TempI) 4acoB 00yJaroImMXxcs
DneMeHThl Teopuu rpadoB 3 I'pad, cBs3HBIA rpad, NOpeAcTaBICHUE

3a/1a4u ¢ MOMOIIBIO Tpada.

CreneHb (BaJIGHTHOCTb) BEPIIUHBI.
[TyTs B rpade. Llenu u nukiel. ['padwi
Ha IJIOCKOCTHU. /lepeBo ciydalHOro
IKCIIEPUMEHTA

[IpencraBiasiTh OOBEKTHI U CBSI3U MEXKIY
HUMHU C IOMOIIBIO Tpada, HaXOAUTh
MyTH MEX]ly BEpIIMHAMHU rpada.
Boiensats B rpade 1enud u UKIbL.
CTtpouTh JIepeBO IO OMNMCAHUIO
CIIy4ailHOrO  OmbITa, ONHUCHIBAThH
Clly4ailHple COOBITHUSI B TEpPMHUHAX
JiepeBa.

Pemiats 3a1a4uu ¢ momonisio rpadoB

Denep



Cnyuaiinbie OTIBITHI,
CIy4JailHbIE COOBITHS W
BEPOSITHOCTU COOBITHI

CrnyualiHble S5KCTIEPUMEHTHI (OIBIThI) U
CllydailHble COOBITHS. DJIeMEHTapHBIC
coObiTHst  (ucxodwl).  BeposTHOCTH
ciydaiiHOro coObITus. BepostHocTH
COOBITHI B OIBITAX

C pPaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU

BbiiensATh 1 ONUCHIBATh CITy4YaliHbIC
COOBITHSI B CITy4alHOM OIIBITE.
OopMyIUpPOBATH YCJIOBUS NPOBEICHUS
CIIy4alHOTO OIIBITA.

HaxonuTth BEpOSITHOCTH COOBITHIA B

OIIbITax C PaBHOBO3MOKHBIMHU
QJICMCHTAaPHBIMH NCXOJaMU

Onepanuu Hax
MHOECTBaMU U
COOBITUSIMU.

CroxeHne 1 yMHOXEHHE
BEPOSATHOCTEM.

VY cnoBHAsI BEPOSITHOCT.
HezaBucumeblie coObITHS

[Tepeceuenue, 00beAMHEHNE MHOKECTB
U COOBITHI, MPOTUBOMOJIOKHbIE
coObITHs. DOpMyIia CIOKEHUS
BEPOSATHOCTEN Y CIIOBHASI BEPOSITHOCTD.
YMHOKEHHE BEPOSITHOCTEM.

dopMmyJia yCIOBHOW BEPOSITHOCTH.
dopMmyna TMOJHOW BEPOATHOCTH.
®opmyna baiteca. HezaBucumele
COOBITHS

Hcnonw3oBath nuarpammsl Jiiepa
U BepOaIbHOE OMUCAHUE COOBITHI
IIPY BBITTIOJTHEHUH OTIepaIiiii Haj
COOBITHUSMM.

OueHnBaTh U3MEHEHUE BEPOSITHOCTEN
cOOBITHI MO Mepe HACTYIJICHUS JPYTUX
coObITHH B Ciy4ailHOM ombiTe. Pemiats
3a/1a4M, B TOM YHCIIE C
MCIIOJIb30BaHUEM JIEPEBA CIIYYalHOTO
ombITa, GOPMYI CIOKCHUS |
YMHOKEHUS BEPOATHOCTEN
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DJeMEeHTHI KOM6I/IHaT0pI/IKI/I

KoMOuHaTopHoe mpaBuiio yMHOKEHUS.
[lepectanoBku u pakropuan. Yucmo
coueranuil. Tpeyronbauk [lackass.
®dopmyna 6uHoMa HproToHa

dopMynHpoBaThH u J0Ka3bIBaTh
KOMOMHATOpHBIE (DAKTHI.

Hcnonb30Bath MpaBUiIo YMHOXKEHHS,
U3y4eHHbIE KOMOUHATOPHBIE (DOPMYJIBI
JUIS TIEPEUNCIICHHS SJIEMEHTOB
Pa3TMYHBIX MHOKECTB, B TOM YHCIIE
3JIEMEHTAPHBIX COOBITUI B CITy4ailHOM
OTIBITE.

[Tonb3oBaTbesa Gopmyioi u
TpeyroibHukoMm [lackans mms
OIpe/IeNICHUs Yncia COUeTaHuM.
[Ipumensarts popmyny ounoma HeroTona
JUTs IpeoOpa3oBaHus

BBIPAKEHUU
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Cepuu niociie1oBaTEIbHBIX
UcneITaHui. McnelTaHus
bepuynmu. CnydaitHblii
BBIOOp W3 KOHEYHOM
COBOKYITHOCTH

buHapHbIl CllydalHbIN OTIBIT
(ucmpITaHue), ycrexX U Heylaua.

HezaBucumele ucneitanus. Cepus
HE3aBHCHUMBIX UCIBITAHUN 10
nepBoro ycrexa. Cepusi HE3aBUCUMBIX
ucnbiTanuii bepnymm. CinydyailHblii
BbIOOD 13 KOHEYHON COBOKYITHOCTH.
[IpakTrueckas pabora ¢
WCITOJIB30BAHUEM AJIEKTPOHHBIX
TaOJINII

Pa36uBaTh C10XKHBIE SKCIEPUMEHTHI Ha
OTZEJIbHBIE UCTIBITAHUSA. Pemars 3anaun
Ha MTOMCK BEPOSITHOCTEN COOBITHI B
CEpHUU UCIIBITAHUN J10 IEPBOTO yCIIEXa U
B CepuUsAX UCNbITaHUU bepnymn, a
TaKXe B ONBITaX CO CIy4YalHbIM
BBIOOPOM M3 KOHEYHOW COBOKYITHOCTH C
UCIIOJIb30BAaHUEM KOMOMHATOPHBIX
¢dakToB U popmy1, B TOM UKcCIie B XOJIe
IPaKTUYECKON pabOThl ¢ TPUMEHEHUEM
CTaHAAPTHBIX PYHKITUH
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CrnyyaiiHble BETUYUHBI U
pacnpeneneHus

14

Cnyuaiinas BennuuHa. Pacnipenenenue
BEeposATHOCTEN. [[narpamma
pacnpenenenus. Onepanuu Haj
CIIy4yalHbIMH Benu4uuHaMu. [Ipumepnl
pacnpeneneHuii. buHapHas ciydanHas
BenumnHa. ['eomerprueckoe
pacn-penenenue. bunommnanbHOe
pactpenenenue. Maremarudeckoe
0XKUJAHUE CIIYYaiHON BEJIIMYMHBI.
CoBMeCTHOE pacpeeleHUE IBYX
CIIy4alHbIX BennuyuH. He3aBucumele
Cly4dailHble BeTuYuHbl. CBOKCTBA
MaTEeMaTUYECKOTO OKUIaHMUS.

OcBauBarh NOHATUSA: CITydaiiHas
BEJMYMHA, pacipeaeseHre, Tabauma
pacrpenenesus, [uarpamma
pacrpeeneHus.

Haxonute 3HaueHHs1 CyMMBI U
MIPOU3BEICHUS CITYYalHbIX BEJIMYMH.
Crtpouth OMHapHBIE pacIpeeieHus Mo
OMHCAHUIO COOBITUH B CITy4ailHBIX
onbiTax. CTPOUTH U pacro3HaBaTh
reOMETPUYECKOE U OMHOMUAILHOE
pacupenencHus.

Pemars 3aJa4Hn Ha BBIYHMCJICHHUC
MAaTEMATHYCCKOT'O OXKHNIaHUA.
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Matematuueckoe oOxuaaHnne OMHapHOU
CIIy4alHOM BEJUYHHBI.
MaremaTnieckoe OKuJaHue
r€OMETPUYECKOT0 U OMHOMHAILHOTO
pacnpenenenui. Jucnepcus u
CTaHJAPTHOE OTKJIOHEHUE. J(ucnepcus
OMHApHOM CITy4ailHOWM BEIMYUHBI.
CBoOICTBA TUCIIEPCHH.
MarteMaTHdeckoe 0KHUIaHue
MIPOU3BEACHUS U JTUCIIEPCHSI CYMMBI
HE3aBUCUMBIX CITy4YallHBIX BEJIMYUH.
Jucnepcusi OMHOMHUAIILHOTO
pacnpenenenus. [Ipaktuyeckas
paboTa € MCTOJIb30BAHUEM
AIIEKTPOHHBIX TAOJIHNII

CTpouTh COBMECTHBIE pacCIpeIeIICHUS.
N3ydars cBOMCTBAa MATEMAaTHYECKOTO
OKHJIaHU.

Pemate 3a1au ¢ MOMOLIBIO U3YYEHHBIX
CBOWCTB.

[To n3ydyeHHsIM (popMyJsiaM HaXOIUTh
MaTEMaTUYECKUE 0KUIAHUS CITyYalHbIX
BEJIMYNH, UMEIOIINX T€OMETPUUYECKOE U
OMHOMMAJIBHOE paCTpECICHUS
OcBauBaThb
CTaHAAPTHOE OTKJIOHEHHUE CIy4alHON

NOHATUA:  JIHUCTIEPCHS,
BEJINYMHBI.

Haxomute pucnepcuro 1o
pacnpeneseHuIo.

N3yuate cBoiicTBa qucnepcuu. [1o
W3Y4YEHHBIM (POpMYyJIaM HaXOIUTh
JUCTIEPCHUI0 OMHOMHUATIBLHOTO
pacrpeneneHus, B TOM YUCIIe B XO/I€
IPaKTUYECKON padOThI

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34
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11 KJIACC
Ha3zBanue paznena KomnuectBo OcHOBHBIE BUIbI IEATECIIBHOCTH
OcCHOBHOE cOaepKaHNE
(TembI) 4acoB 00yJarommxcs
3aKoH OOJIBIIUX YHUCET ) Pa3bupaTh 0Ka3aTenbCcTBA TEOPEM.

HepagenctBo YeObimuéBa. Teopema
Yeorpména. Teopema bepuyiu.
3akoH OoibIIMX YKces. BeiOopouHbIit
MeToa uccieaoBanum. [IpakTndeckas
paboTa C UCIOJIb30BaHUEM
AJIEKTPOHHBIX TaOJIUII

OcBauBaTh  BBIOOPOYHBI  METOJ
VCCIICIOBAaHUM, B TOM YHCJIE B XOJ€E

MPaKTUYECKON pabOThI
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DJeMEeHThl MATEMATHUYECKOU
CTATUCTUKH

['enepanbpHas COBOKYITHOCTb U
cilydaiiHas BEIOOpKA. 3HAKOMCTBO C
BbIOOPOYHBIMU XapaKTEPUCTUKAMHU.
OueHka cpeJHero u AMCIepCcrun
reHepalbHON COBOKYITHOCTH C
MTOMOILIBIO BEIOOPOYHBIX
xapaktepucTuk. OlieHnBaHue
BEPOATHOCTEN COOBITUI IO BEIOOPKE.
Cratuctuueckas runoresa. [Iposepka
IPOCTEHIINX TUIIOTE3 C TOMOIIBIO
CBOMCTB U3yUYEHHBIX pPACIPEICICHUMN.
[IpakTuueckas pabora ¢
UCIIOJIb30BaHUEM DJIEKTPOHHBIX
Ta0JIHIIL

OcBauBaTh NOHATHS: T€HEpaATbHAs
COBOKYITHOCTb, BEIOOpKa, BHIOOPOUYHOE
CpeaHee U BIOOpOYHAs! TUCIIEPCHUS.
Bbruncnsate BEIOOpOUHBIE
XapaKTEpUCTUKU U HA UX OCHOBE
OLICHUBATh XAPAKTEPUCTUKHU
reHepaIbHON COBOKYITHOCTH.
OcBanBaTh NOHATHS: CTATUCTHYECKAS
TUIIOTE3A.

O1ieHUBaTh BEPOSTHOCTh COOBITUH U
IIPOBEPATH IIPOCTEUIIINE TUITOTE3I

Ha OCHOBE BBIOOPOYHBIX JAHHBIX, B
TOM YHUCJIE B XOJI€ MPAKTUYECKOU

paboThI
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HenpepriBHbIE CcilyyaliHbIe
BEJIMYUHBI (pacipeeneHus),
MOKa3aTEJIbHOE U HOPMAJIbHOE
pacrpeneneHus

[IprMepbl HENPEPBIBHBIX CIIy4alHbIX
BeJMYrH. QyHKIUSA IUIOTHOCTH
BEpOSTHOCTH. PaBHOMEpHOE
pactpenenenue. [Ipumeps! 3a1ay,
IPUBOIAIINX K ITOKA3aTEIbBHOMY H K
HOPMAJIbHOMY PacCIIpEACIICHUSM.

@ yHKIMSA IIOTHOCTH BEPOSITHOCTH
II0KA3aTEJIBHOIO PaCIpEAEICHUs.

@ yHKIMS IIOTHOCTH BEPOSITHOCTH
HOPMAaJIbHOTO pacIpeeeHus

3HAKOMHUTHCS ITOHATHSIMU:
HeNpepbIBHAS CIy4yailHas BEJIMYMHA,
HENPEPHIBHOE PACIIPEICIICHUE,
(GYHKIUS TTIOTHOCTH BEPOSITHOCTH.
HaxoauThk BEpOATHOCTU COOBITUI IO
JaHHOU (PYHKIIUM TJIOTHOCTH.

3HAKOMUTHCA C MOHATUSIMU:
MOKa3aTeJIbHOE paclpeeeHHe,
HOPMAaJIbHOE pacHpeICIICHHE.
BriiensATh M0 ONMCAaHUIO CITy4YaiiHbIe
BEJIMYMHBI, PAaCIIPEICIICHHBIEC 10
MOKA3aTeJIbHOMY 3aKOHY, IO
HOpMaJIbHOMY 3akoHY. Pa30upath
MIPUMEPHI 33]1a4, TPUBOIALIUX K
MOKA3aTeJIbHOMY PaclpeAesICHUIO U K
HOPMAJIbHOMY pacIpeaesIeHUI0
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Pacnpenenenne Ilyaccona

ITocnenoBaTenbHOCTh OJJUHOYHBIX
HEe3aBUCUMBIX coObITHil. [Ipumep
3a/1auy, IPUBOJAILEH K
pacupenenenuto [lyaccona.
[IpakTrueckas pabora ¢
UCII0JIb30BAHUEM AIIEKTPOHHBIX
Ta0JIHIL

BbiaensaTh Mo ONMcaHuio CIydailHOTO
OMbITa BEJTUYHMHBI, paclpeeIcHHbIC
o 3akony Ilyaccona.

Pemrate 3agaun, B TOM 4MCII€ B XOJI€
MPaKTUYECKON pabOThI C IPUMEHECHUEM
CTaHJAPTHBIX (PYHKIIUMA SJIEKTPOHHBIX
TaOJINII

CBsi3b MEXTy CITy4YailiHBIMU
BEJIMUUHAMU

KoBapuanus 1Byx ciaydailHbIX
BenuunH. Koagpuuuent koppensuuu.
CoBMecTHBIC HAOIIOICHUS ABYX
BelMurH. BeiOopouHbIii KO3 pduireHT
Koppenanuu. Paznuune mexay
JIMHEVNHOM CBSI3BIO U
IPUYUMHHOCIEACTBEHHON CBS3bIO.
JInneiinas perpeccus. [Ipaktnueckas
paboTa ¢ MCIOJIb30BaHHEM
AJIEKTPOHHBIX TaOJIUI

OcBauBath MOHSTHUS: KOBapHaIus,
KO3(POULIMEHT KOPPEALNY, JIUHECITHAS
3aBUCHMOCTb.

OneHMBaTh XapakTep CBI3U MEKIY
CIIy4yallHbIMU BEJTMYMHAMU, UCXOAS U3
MIPUPOJIbl JAHHBIX U BBIYUCICHHBIX
XapaKTEePUCTHUK.

Hcnonb3oBath JAarpaMmsl
pacceuBaHus I U300paKEHUS

COBMECTHOTO paccenBaHUs
JAHHBIX.
Haxonuth K03 HULIMEHTHI ocH

quarpaMMbl, B TOM YHCIE B XOJE
MPaKTUIECKON pabOThI ¢ TPUMEHEHUEM
CTaHAAPTHBIX (DYHKIIHI
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O0001IeHe u
cucTeMaTHu3anusd 3HAHUU

11

[IpencrapiieHne JaHHBIX C OMOIIIBIO
Ta0JIUI U JUarpamm, onucaTeabHast
CTAaTUCTHUKA, OTBITHI C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMU, BEIYUCIICHUE
BEPOSITHOCTEH COOBITHI C
npuMeHeHueM hopmya u
rpaguUecKux METOI0B

(koopIMHATHAS TIpsiMasi, IEPEBO,
nuarpamma Jiepa), ciaydaitHbie

[TOBTOpPSITP M3YYEHHOE W BBICTPAUBATH
CHUCTEMY 3HAHUM

BEJIMYMHBI U PACIIPEICIICHUS,
MAaTEMaTUYECKOE OKHUIAHUE CITydalnHON
BEJIMYUHBI

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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