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Pabowas nmporpamma YOY "AnbTepHatMBa" 1o  y4yeOHOMY  IIpeAMETY
«Marematukay (mpeaMmeTHas oOiacTh «MaremaThka W WH(OPMAaTHKa») BKIIIOYACT
MOSICHUTENIbHYIO 3aITUCKY, COJIep)KaHNe 00 ydeHUs, TUTAHUPYEMBIC PE3yJIbTaThl OCBOCHUS
IporpaMMbl IO MaTeMaTUKe, TEMAaTUYECKOE IJIaHUPOBAaHME, TepedeHb (KoaudukaTop)
pacnpeneneHHbIX M0 KiaccaMm IPOBEpSIeMbIX TPeOOBaHMM K pe3yibTaTaM OCBOCHHUS
OCHOBHOW 00pa30BaTeNbHON MPOrPaMMBbl CPEAHETO OOIIEro 00pa3oBaHMs U JIEMEHTOB
COJIEp)KaHUsI 10 MaTeMaTuKe, MepedyeHb (KOAU(PHUKATOp) MPOBEPSIEMBIX TPeOOBaHUMN
K pe3ylbTaTaM OCBOEHHUSI OCHOBHOW 00pa3oBaTeNbHON MPOrpamMMbl CPEIHEro 0OIero
o0pa3oBaHUs U AJIEMEHTOB COICPKaHUS 110 MaTEMaTHKeE.

[TosicHuTeNbHAS 3amUCKa OTpakaeT OOIIME TSN U 3a/1a4d U3YYCHHS MaTEMaTHKH,
XapaKTEPUCTUKY TICUXOJOTHYECKUX MPEANOChUIOK K €€ HM3YUYCHHIO O00YyJaroluuMUCH,
MECTO B CTPYKType y4eOHOro IUTaHa, a TaKXe IMOAXOJbl K OTOOPY COIEpKaHUf,
K OTpeAeNICHUIO TUTAaHUPYEMBIX Pe3yJIbTaTOB.

Conepxxanue o00y4deHUsI PpACKpPhIBAET COJEpXKATEIbHBIE JIMHUH, KOTOPBIC
npeuIaratoTesl s 005S3aTeIbHOr0 M3Y4YeHMsI B KaXKJIOM KJlacce Ha YPOBHE CPEIHEro
o01ero o6pa3zoBaHusl.

[Inanupyembie pe3yabTaThl OCBOEHHUS MPOTPAaMMBI MO MAaTEMAaTHUKE BKIIOYAIOT
JMYHOCTHBIC, METAlPEAMETHBIC PE3yJbTaThl 32 BECh NEPHOJ OOyYEHHS Ha YPOBHE
cpeaHero oOmero oOpa3oBaHMsI, a TaKKe MPEIMETHBIC IAOCTHXKCHHS O0ydJaromierocs
3a KaXIbli TO1 00ydeHus

INOACHUTEJIBHASA 3AIINCKA

[IporpaMmMa 1o MaTemMaTHKE Ha YPOBHE CpeaHero oOmiero oOpa3oBaHUs
pa3paborana Ha ocHoBe PI'OC COO c yuyeroM COBPEMEHHBIX MHUPOBBIX TpPeOOBaHUM,
OPEIbIBIAEMbIX K MaTeMaTUYeCcKOMY OOpa30BaHHIO, U TPAaaULUN POCCUHCKOTO
obpazoBanus. Peanu3anus mnporpaMMbl MO MaTeMaTHKe OOECIIEYMBACT OBJAJICHUE
KJIIFOUEBBIMU ~ KOMIIETEHUUSAMH, COCTaBISIOIMIMMUA  OCHOBY I  CaMOpa3BUTHUSA
U HENpepbIBHOTO 00pa30BaHUA, LEIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO
Y TIO3HABATEIBHOI'O Pa3BUTHUS JTUMYHOCTU 00 YyUarOIIUXCA.

B nmporpamMe mno MareMaTtuke YYTeHbl HAEM U TonokeHus Konnenuuu
pa3BUTHS MaTeMaTHIeCKOro oopazoBanus B Poccuiickoit @eneparmu. B cooTBeTCcTBHM C
Ha3BaHWEM KOHILICNLMK, MaTeMaTH4eckoe oOpa3oBaHUE JIOJDKHO, B  YaCTHOCTH,
OPEAOCTABIATh KaXJIOMY OOy4yaromleMycsi BO3MOXKHOCTb  JOCTW)KEHUS  YPOBHS
MaTeMaTHYeCKUX 3HAHWM, HEOOXOAMMOro JUisl JajbHEHINEed YCHEIIHOW JKU3HHU B
obmiectBe. VIMEHHO Ha pelnieHHe 3TOH 3a/a4u HalleJieHa MporpaMMa o MaTeMaTHKe.

B snoxy mudpoBoii Tpanchopmaimu Bcex chep UYeIOBEUECKON NIeITeIIbHOCTH
HEBO3MOXXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0Oe3  0a3oBoM
MaTeMaTUYeCKON MOJArOTOBKU. Y KE B IIKOJIE MaTEMATHUKA CITY>KUT OMOPHBIM MPEAMETOM
JUISL W3Y4EHUs CMEXHBIX JUCLUUILIMH, a B JKM3HUM TMOCIAE€ IIKOJBl PEAJbHON
HEOOXOJIMMOCTBIO CTAHOBUTCS HEMPEPHIBHOE 00pa30BaHUE, YTO TPEOYET MOJHOLIEHHOU
0a30BOl 00111€00pa30BaTEIbHON MMOJATOTOBKHA, B TOM YHCIE M MaTEMaTHYECKOM.
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D10 00YyCIOBICHO TE€M, YTO B HAIM JHHU PACTET YMCIIO CHEHHATBLHOCTEH, CBSI3aHHBIX
C HEMOCPEJCTBEHHBIM MPUMEHEHUEM MAaTEMAaTUKH: U B c(hepe SIKOHOMHKHU, U B OU3HECE,
Y B TEXHOJIOTUYECKUX 00JIaCTAX, U 1a’Ke B T'yMaHUTapHbIX cepax. Takum o6pazom, Kpyr
oOyyaroumxcsi, Uil KOTOpPBIX MaTeMaTHKa CTAHOBUTCS 3HAYMMbIM IPEIMETOM,
CYLIECTBEHHO PaCILIUPSIETCS.

[IpakTryeckas MOJE3HOCTh MAaTeMaTUKU OOYCIOBJEHA TEM, YTO €€ MPEeIMETOM
ABIISAIOTCS (DyHAAMEHTAIbHbIE CTPYKTYPhI HAILLIErO MHUpA: MPOCTPAHCTBEHHBIE (DOPMBI U
KOJIMYECTBEHHbIE OTHOIICHHUSI OT MPOCTEMIINX, YCBAaMBAEMBIX B HEMOCPEICTBEHHOM
OIbITEe, JO JIOCTaTOYHO CJOXHBIX, HEOOXOIUMBIX JJs Ppa3BUTHUS  HAYYHBIX
U TEXHOJOTMYECKUX HAEH. be3 KOHKPETHhIX MaTeMaTUYECKHMX 3HAHUM 3aTPYIHEHO
NOHUMAHUE NPHUHIMIIOB YCTPOMCTBA W HCIOJB30BAaHUS COBPEMEHHOW TEXHUKH,
BOCIIPUSITUE M HMHTEPOpETalusi pa3sHOOOpa3HOMl  COlUaIbHOM, HKOHOMUYECKOM,
NOJIMTUYECKONM  uHpopManuu, Manod(d(eKkTUBHA TOBCEIHEBHAs  MpaKTHYecKas
NeATeNbHOCTh. Kaxk1oMy 4eoBeKy B CBOEH KU3HU MPUXOAUTCS BBINOIHATH JOCTATOYHO
CJIO)KHBIE PACUYEThl U COCTABIISATh HECIOKHBIE AT OPUTMbI, HAXOJIUTh HYXXHbIE (HOPMYJIbI
U TNPUMEHATHh MX, BIAJAETh IMPAKTUYECKHUMHU MPUEMAMU T€OMETPUUYECKHX H3MEpPEHUM
U TOCTPOCHHH, YuTaTh HWH(OpMAIMIO, MPEICTABICHHYI0 B BUIY TaOIUI], IuUarpamm
U rpauKoB, >XKUTb B YCJIOBHSX HEONPEIEICHHOCTH W IOHUMATh BEPOSITHOCTHBIN
XapakTep CIy4alHbIX COOBITUM.

OOHOBPEMEHHO C pacIIMpEeHHUEM cep MPUMEHEHHS MaTeMaTUKH B COBPEMEHHOM
obmiectBe Bce Oosiee BaXHBIM CTAaHOBUTCSI MaTE€MaTHYECKHM CTHJIb MBIIUICHHUS,
NPOSIBISIIOILIMICS B OIPEIECICHHBIX YMCTBEHHBIX HaBbIKax. B mpouecce H3ydeHHs
MaTeMaTUKl B apceHaJl NPHUEMOB M METOJOB MBIIUICHHS YEIOBEKAa €CTECTBEHHBIM
00pa3oM BKJIFOYAIOTCS MHAYKIHS U ASAYyKIUs, 0000IIeHNe U KOHKPETU3aIusl, aHaTIu3 U
CUHTE3, KJIacCU(PUKALUSI U CUCTEMATU3alMsl, abCTparupoBanue U aHajaorusi. OObEeKThI
MaTEeMaTUYeCKUX YMO3aKJIOUCHUM, TMpaBuUiia UX KOHCTPYUPOBAHUSA PACKPHIBAIOT
MEXaHU3M  JIOTMYECKMX  TOCTPOCHMM,  CHOCOOCTBYIOT  BBIpAOOTKE  YMEHUSA
dbopMynarpoBaTh, 00OCHOBBIBATH U JOKA3bIBaTh CYKICHHS, TEM CaMbIM pPa3BUBAIOT
JIOTMYECKOe MbIIUIeHne. MaremaTiKe NMPUHAIISKUT Beayllas pojib B (OPMUPOBAHUU
QITOPUTMUYECKONM KOMIIOHEHTBl MBIIUIEHHS W BOCIHUTAaHUM YMEHUH JI€HCTBOBATh
10 33JJaHHBIM aJrOpUTMaM, COBEPILIEHCTBOBATh U3BECTHBIE M KOHCTPYHMPOBATh HOBBIE.
B mpormecce pemieHus 3amad — OCHOBHOM YYE€OHOH JEATETRHOCTH Ha ypOKax
MaTEeMaTUKH — Pa3BUBAIOTCA TBOPUYECKAS U MPUKIIAIHASI CTOPOHBI MBIIILICHHUS.

OOydeHre mMaTeMaThKe JaeT BO3MOXKHOCTh pa3BUBaTh y OOYYaroOIIMXCSl TOYHYIO,
palMoOHANBbHYI0 U MH(GOPMAaTUBHYIO pedb, YMEHUE OTOMpaTh HamOoJiee MOAXOMAIIUE
A3bIKOBBIE, CHMBOJIMYECKHE, TIpadUyecKue CpeicTBa MJsl BBIPAKEHUS CYXKICHUM
Y HarJITHOTO UX MPEICTABJICHHUS.

HeoOxonuMbIM KOMIOHEHTOM OOIIEH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAHUH
ABIIsI€TCA 001Iee 3HAKOMCTBO C METOAAMU NTO3HAHUS ACHCTBUTEILHOCTH, MPEJCTaBICHUE
O MpeAMETe M METOJE MAaTeMaTWKH, €ro OTIMYMS OT METOJOB €CTECTBEHHBIX
U TYMaHWTApHBIX HAyK, 00 OCOOCHHOCTSX TPUMEHEHUS MaTeMAaTHKW JIsl PEIICHUS



HAY4YHBIX U MPUKIAAHBIX 337a4. TakuM o0pa3oM, MaTreMaTuieckoe 00pa3oBaHUe BHOCUT
CBOM BKJIaJl B pOpMUpOBAHUE OOIIEH KYIbTYphI UeTOBEKA.

N3ydyeHne MareMaTWKu CIOCOOCTBYET ACTETUYECKOMY BOCIHHUTAHHUIO YEJIOBEKa,
MOHUMAHUIO KPacoThbl W U3SIIECTBA MATEMaTHYECKUX PACCYXICHUU, BOCIPHUITHUIO
reoMeTpuuecKkux GopMm, YCBOCHUIO UIEH CUMMETPUH.

[TproputeTHpiMu 1enAMU 00ydueHUs Marematuke B 10—11 kmaccax siBisiroTCS:

dbopMupoBaHUE TEHTPATHHBIX MAaTEMaTUYECKUX TIOHATHH (YUCIIO, BEIMYMHA,
reoMerpuueckas Qurypa, nepeMeHHas, BEpOATHOCTb, (DYHKIHs), 00eCHneYMBAIOIINX
MPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MAaTEMaTHUYECKOT0 00pa3oBaHus 00yJarouuxcs;

MoJIBEJICHNE OOyJaloluXcsd Ha JOCTYITHOM JMJii HHUX YpPOBHE K OCO3HAHHUIO
B3aMMOCBSA3U MAaTEMATHKU U OKPYKAKOLIEr0 MUpa, TOHUMAaHUE MAaTEMATUKU KaK 4acTH
o01Iel KyJIbTYpbl YEJIOBEUECTBA;

pa3BUTHE WHTEJUIEKTYAIbHBIX M TBOPYECKHUX CIHOCOOHOCTEH OO0y4arommxcs,
MTO3HABATEIbHON AKTUBHOCTH, UCCIEAOBATENbCKUX YMEHUW, KPUTUYHOCTHA MBIIUICHHUS,
MHTEpECa K U3YYCHUIO MAaTEMATHUKU;

dbopmupoBanue GYHKIHOHATHPHOM MAaTEeMAaTHYECKOW T'PaMOTHOCTH: YMEHUS
pacro3HaBaTh MaTEMAaTHUYECKHUE AaCHEKThl B PEANbHBIX KU3HEHHBIX CHUTYyalUAX
U TpU U3YYCHUH JIPYTUX YYEOHBIX TMPEIMETOB, TMPOSIBICHUS 3aBUCHUMOCTEH
U 3aKOHOMEpPHOCTEH, (OpMYyIMpOBaTh MX Ha SA3bIKE MATEMAaTUKH U CO3/1aBaTh
MaTeMaTUYeCKHEe MOJENH, NPUMEHSTh OCBOCHHBIM MaTeMaTHYEeCKHil —ammapar
JUISl pElIeHUs] MPAaKTUKO-OPUEHTUPOBAHHBIX 3a7a4, MHTEPIPETUPOBATh U OLICHUBATh
MOJIyYE€HHBIE PE3YJIbTATHI.

OCHOBHBIMU JIMHUSAMHU cofepkaHusi marematukd B 10—11 kmaccax sBISIHOTCS:
«Uucna m BeIUUCTEHUN», «AnreOpay («AnredpandecKue BBIPAXKEHUS», «YpaBHEHUS
U  HepaBeHCTBa»), «Hawama  maremarnueckoro — aHamuza»,  «l'eomeTpusi»
(«'eomeTpuueckue GUTypsl U UX CBOMCTBay», «I3MepeHrne reoMeTpuiecKiuX BETUINH),
«BeposTHOCTh U cTaTUCTUKa». [aHHBIE JIMHUM PA3BUBAIOTCA MNapaJIEIbHO, KaxKIas
B COOTBETCTBUU C COOCTBEHHOW JIOTMKOH, OJAHAKO HE HE3aBUCHMO OJIHA OT JAPYIrOW,
a B TECHOM KOHTAaKTe M B3auMojehcTBUU. Kpome 3TOro, nx oObEeIUHSAET JOrHdecKas
COCTaBIIIOIIAs, TPAJAWLMOHHO TMPUCYIIAs MaTeMaTUKE U IPOHU3BIBAIOIIAS BCE
MaTeMaTU4YecKue Kypcehl U copepxatenbibie tuHun. ChopmymupoBannoe B PI'OC COO
TpeOOBaHHE «BIAJCHHE METOJAaMHU JIOKa3aTelbCTB, alrOpUTMaMU pEUICHHs 3ajad,
ymeHue GopMyJIMPOBATH OMPEACIICHUS, AKCUOMBI U TEOPEMBI, TPUMEHSTh UX, IPOBOJIUTH
JIOKa3aTeNbHbIE PACCYKJEHHUS B XOJIE PEIICHUs 3aJay» OTHOCUTCS KO BCEM Y4EOHBIM
KypcaMm, a (OpMHUpOBAaHUE JIOTMUECKMX YMEHHI pachpenensiercs Mo BCEM Trojam
oOy4eHUs Ha YPOBHE CpeHEro 0011ero 00pa3oBaHus.

B coorBerctBun ¢ ®I'OC COO MmaremaTuka sBiIsieTcss 00s13aTeIbHBIM MPEIMETOM
Ha JAHHOM ypoBHE oOpa3oBaHus. [Iporpammoil mo maTreMaruke MpenycMaTpUBaeTCs
u3ydyeHue ydeOHoro mnpeamera «MaremMarhkay B paMKax TpeX Y4eOHBIX KYPCOB:
«Anrebpa W Hayajga MareMaThyeckoro aHammza», «['eomerpusi», «BeposaTHOCT
U CTaTUCTHKay. DOpMHUPOBAHUE JIOTUYECKUX YMEHUNU OCYIIECTBISETCS HA MPOTSHKEHUU



BCEX JIeT 00y4YeHHUs Ha YpOBHE CPEIHEro OO0IIero oOpa3oBaHUs, a BJEMEHTHI JIOTUKU
BKJIFOYAIOTCS B COJIEP’KAHUE BCEX HA3BAHHBIX BBIIIE Y4EOHBIX KYPCOB.

OO01ee yncno 4acoB, peKOMEHIOBAHHBIX ISl U3y4eHusl MareMaTuku, — 340 Jacos:
B 10 xmacce — 170 wacoB (5 yacoB B Henemo), B 11 kmacce — 170 ygacoB (5 dacoB
B HEJIETIIO).



IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI
11O MATEMATHUKE HA YPOBHE CPEJHEI'O OBILIEI'O OBPA30OBAHUA

N3ydenne MareMaTukyu Ha YpOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs HaIpPaBICHO
Ha JIOCTIDKCHHE OOYYarONIMMUCS JIMYHOCTHBIX, METAlPEIMETHBIX U MPEAMETHBIX
o0pa3oBaTelbHBIX PE3YyJbTATOB OCBOCHHS YU€OHOIO MpeIMeTa.

JIMUYHOCTHBIE PE3YJIBTATbBI

B pesynbrare u3ydeHus: MaTeMaTUKU HAa YPOBHE CPEIHETO 00IIero oOpa3oBaHUS
y oOyuatoierocst 0yayt copMupoBaHbl CIETYIOUIUE JUYHOCTHBIE PE3YbTaThl:

1) rpa:kaIaHCKOr0 BOCIUTAHNS

c(hOPMHUPOBAHHOCTh TPAKTAHCKOW TO3ZUIMH OOYJaIOMIErocss KaK aKTHBHOTO
U OTBETCTBEHHOI'O YJICHA POCCHUHCKOrO OOIIECTBA, MPEICTAaBICHUE O MAaTEMAaTHYECKUX
OCHOBax ()YHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYP, BICHUH, IPOLEAYP IPAKIAHCKOTO
oOrecTBa (BIOOPHI, OMPOCHI M APYro€), YMEHUE B3aMMOJICUCTBOBATh C COIMAILHBIMU
WHCTUTYTaMU B COOTBETCTBUHU C UX (DYHKIIUSIMU U Ha3HAYEHUEM;

2) MAaTPHOTHYECKOr 0 BOCIIMTAHHS:

c(hOPMUPOBAHHOCTh  POCCHUMCKON  TIpakJTaHCKOW HMACHTUYHOCTH, YBaKEHUS
K TMPOIUIOMY M HAaCTOSIIEMY POCCUUWCKOM MAaT€MaTHUKH, IEHHOCTHOE OTHOIICHUE
K JOCTHKCHUSIM POCCUMCKUX MATEMATUKOB U POCCHUMCKOM MATEMATUYECKOW IIKOJIBI,
HCIIOIh30BAHUE ITUX JOCTIKCHUH B IPYTUX HAYKax, TEXHOJOTHAX, chepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI 0 BOCITUTAHMSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH POCCUUCKOro Hapoaa, CcPOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHMUS, 3THYECKOrO IIOBEACHUS, CBS3aHHOIO C NPAKTUYECKUM
NPUMEHEHUEM JOCTHKEHH HAyKH W JAESITENbHOCTBIO YYEHOI'O, OCO3HAHUE JIMYHOTO
BKJIaJ]a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTeTHYECKOr0 BOCIUTAHUS

ACTETUYECKOE OTHOLIEHWE K MHUpPY, BKIIOYAsd OCTETUKY MAaTeMaTHYECKHX
3aKOHOMEpPHOCTEW, OOBEKTOB, 3aJay, PEUICHUH, pacCyXJIECHHI, BOCHPHUUMYHUBOCTH
K MaTeMaTH4E€CKUM acCIeKTaM pa3JIMYHbIX BUJIOB HCKYCCTBA;

5) dpuznyecKoro BOCIATAHNS:

c(hOpMUPOBAHHOCTh YMEHHS MPUMEHATh MAaTeMaTUYECKUE 3HAHUS B HHTEpecax
3I0pOBOr0 M 0Oe30macHOro oOpasza >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY
3JI0POBBIO  (370pOBOE TIUTAHHWE, COAJTAHCHPOBAHHBIM PEXUM 3aHATHUM M OTJBIXa,
perysipHas (usnyeckas akTUBHOCTb), (DU3NUECKOE COBEPIIICHCTBOBAHUE MPU 3aHSATHUAX
CIIOPTUBHO-030POBUTEIBHON AEATEIBHOCTHIO;

6) TPY10BOI'0 BOCTIMTAHMS:
TOTOBHOCTh K TPYAY, OCO3HAHWE IIEHHOCTU TPYAOJIOOUS, UHTEPEC K PazTuIHBIM
chepam mnpodeccuoHaIbHON JIEATEIbHOCTH, CBSI3aHHBIM C MaTEeMaTUKOM U €€
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NPWIOKEHUSIMU, YMEHHE COBEpIIAaTh OCO3HaHHBIM BbIOOp Oyayuied npodeccun
U pEaM30BbIBATh COOCTBEHHBIE >KM3HEHHBIE IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH
K MaTeMaTU4eCKOMY OOpa30BaHUIO M CaMOOOpPa30BaHUIO HA MPOTSHKEHUU BCEU KU3HU,
TOTOBHOCTh K aKTUBHOMY YYAaCTHIO B PELICHUM NPAKTUYECKUX 3a7a4 MATEMaTHYECKOM
HaIPaBJICHHOCTH;

7) IKOJIOrH4€eCKOro BOCIIUTAHHUS:

c(OPMHUPOBAHHOCTH YKOJOTMUECKON KYJIbTYpPhI, IOHUMAHUE BIMSHHUS COIHAIBHO-
HSKOHOMUYECKUX MPOIIECCOB HA COCTOSIHHE IMPUPOIHON U COIUAIBHON CPEeIbl, OCO3HAHHE
r100abHOrO XapakTepa OJKOJOTHYECKHX IIPOo0JIeM, OpPHEHTAIMS Ha PHUMCHEHHE
MaTeMaTUYEeCKUX 3HAHWWA JUIA pelICHHWs 3aJad B 00JacTH OKPYIKAroIIeH Cpessl,
IUITAHUPOBAHKE MMOCTYIIKOB M OLEHKH HUX BO3MOXKHBIX ITOCIIEACTBUI UL OKPY:KaroIei
Cpebl;

8) HeHHOCTH HAYYHOI 0 MO3HAHMUS:

c(OpMHUPOBAHHOCTh MUPOBO33PEHMS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKH M OOLIECTBEHHOW MPAaKTHUKH, TOHUMAHUE MAaTEMaTUYECKON HAyKH Kak
cepbl 4eTOBEUECKON IEATENbHOCTH, ITAIOB €€ Pa3BUTHS M 3HAYUMOCTHU JJISl pa3BUTHUS
UUBWIM3ALMM, OBJIQJCHHUE S3BIKOM MAaT€MaTUKM W MaTeMaTU4ecKOW KyJIbTypou
KaK  CpPEICTBOM  IIO3HAaHUS  MHMpa, TOTOBHOCTb  OCYLIECTBIATH  MPOEKTHYIO
Y VICCJIEIOBATENbCKYIO AEATEIbHOCTh HHINBUAYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBoeHUs MpOrpaMMBbI 110 MaTEMaTHKE HAa YPOBHE OCHOBHOT'O OOIIIETO
oOpa3oBanusi y oOydarorierocs 0yayr copmMupoBaHbl METaNpeaMETHBIC PE3yIbTaThl,
XapaKTEePU3YIOIIUECsS OBJIAJICHUEM YHUBEPCAJIbHBIMU MO3HABATEIILHBIMU JICHCTBUSIMH,
VHUBEPCAIbHBIMM ~ KOMMYHUKATUBHBIMU ~ JICUCTBUSAMH U YHUBEPCAIbHBIMU
PEryISATUBHBIMHU JIEUCTBUSMM.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA
Jlornueckue aeicTBus:

BBISIBISITH W XAPAaKTEPHU30BaTh CYIICCTBCHHbICE NPU3HAKK MAaTEMaTUYECKHX
OOBEKTOB, TOHSATHI, OTHOLICHUNA MEXKIY MOHATHUSAMU, (DOPMYIUPOBATH OMpEICICHUS
MOHATUHN, YCTaHABIMBATH CYIIECTBEHHBIM MpPHU3HAK KiIacCUPUKAUU, OCHOBAHUSA
JUTsl 00OOIIEHUSI U CPABHEHUS, KPUTEPUU ITPOBOJIUMOT0 aHAIH3a;

BOCIPUHUMATh, (POPMYIUPOBATH U IPEOOPA3OBBIBATH CYKIEHUSA: YTBEPAUTEIbHbBIC
Y OTpULATENbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W IPOTHUBOPEUMS
B (akTax, [aHHBIX, HAOMIOJAEHUSX W YTBEPXKICHUSAX, TMpeajarath KpUTEpUU
JUISL BBISIBJICHHS] 3aKOHOMEPHOCTEN U TPOTUBOPEUY M,

JI€TIATh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKHU, JEAYKTUBHBIX U MHIYKTHBHBIX
YMO3aKJIFOUEHUN, YMO3aKIIOUYECHUN 110 aHAJIOTHH;



IPOBOJUTh CAaMOCTOSITENIBHO JOKA3aTeIbCTBA MATEMaTHYECKUX YTBEP)KICHUI
(mpsiMble W OT HPOTHBHOI0), BBICTPaMBAaTh APryMEHTALUIO, MPUBOJUTH MPUMEPHI
Y KOHTPIPUMEPBL, 0OOCHOBBIBATH COOCTBEHHBIE CYKIEHUS U BBIBOJBL;

BbIOMpATh croco0 pelieHus y4eOHOM 3a7aud (CpaBHHBATh HECKOJBKO BapHAHTOB
peleHusi, BbIOUpaTh Hanbosee MOAXOASIINUNA C YIETOM CaMOCTOSITENIbHO BbIIECJICHHBIX
KPUTEPUEB).

HccaenoBaresbckue 1eiCTBUA:

UCIIOJIb30BAaTh BOIMPOCHl KaK HCCJIEIOBATEIIbCKUM WHCTPYMEHT IO3HAHMS,
dbopMyIupoBaTh BOMPOCH], (GPUKCUPYIOIIUE MPOTUBOpPEUHE, MpoOieMy, yCTaHABIUBAThH
HMCKOMOE M JJaHHOE, OPMHUPOBATh TUIIOTE3Y, ApT'yMEHTUPOBATH CBOIO IMO3UIIUI0, MHEHUE;

MPOBOJIUTh CAMOCTOSITENILHO CIUIAHUPOBAHHBIM AKCIEPUMEHT, HCCIEIOBAaHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTEW MaTeMaTHYECKOTO OOBEKTa, SBJICHHUS, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTY OOBEKTaMH, SIBICHUSIMH, TIPOIECCAMU;

CaMOCTOSITETILHO  (POpMYJIUPOBaTh OOOOIIEHHS M BBIBOALI MO pe3yJibTaTaM
MPOBEJICHHOTO HAOJIOJCHUS, UCCIEAOBAaHUS, OLIEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX
pE3yJIbTaTOB, BEIBOJIOB M OOOOIIICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE Mpolecca, a TaKKe BbIJIBUIaTh
MPEATNONI0KEHUS O €r0 PA3BUTHUH B HOBBIX YCIOBUSIX.

Pabora ¢ undgopmanmei:

BBISIBJIATH Je(PUIUTHI HH(GOPMALIMH, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha BOIPOC
W JUI pELICHMS 3aa4uH;

BbIOMpaTh WH(OOPMALMIO W3 HMCTOYHUKOB PA3JIMYHBIX THIIOB, aHAJIU3UPOBATh,
CUCTEMaTU3UPOBaTh M HHTEPIPETHUPOBATH MH(OpPMALMIO Pa3UYHBIX BUIOB U (PopM
IIPEJICTABIICHUS;

CTPYKTYpUpOBaTh HUHGOpPMAIMIO, NPEACTaBIATh €€ B pa3Iu4HbIX (Qopmax,
WLTIOCTPUPOBATh rpapuuecku;

OLICHMBATh HAJEKHOCTb MH(GOPMAIMU IO CAMOCTOSTEIbHO C(HOPMYIMPOBAHHBIM
KpUTEpUsIM, CHOPMYITUPOBAHHBIM CaMOCTOSTEIBHO.

KoMMmyHHKaTHMBHBIE YHUBePCAJIbHbIE Y4eOHbIE JeiicTBUS
Oowmenmue:

BOCIIPUHUMATh W (POPMYJIHPOBATh CYXKACHUS B COOTBETCTBUU C YCIOBHUSIMH
U LETSIMU OOIIEeHMS], SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 10 XOJy PEHICHUS 3a]a4l, KOMMEHTHPOBAThH
ITOJIYYEHHBIN PE3yNbTaT;

B XOJI€ OOCYXICHHs 3a/aBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOHl TEMBI,
poOJIeMBI, pelIaeMol 3aJaur, BHICKA3bIBaTh HJICH, HAIlCJICHHBIC Ha TOUCK PELICHHUS,
COTIOCTABJIATh CBOM CYXKACHHS C CYXICHHSIMU JAPYrUX YYaCTHUKOB JHANIOTa,
OOHApYXUBaTh Pa3IMYUe M CXOJICTBO MO3UIMHI, B KOPPEKTHOU (hopme popmymupoBaTh
pasHorjacus, CBOM BO3PAKCHHUS,
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OpPEJCTABJIATh PE3YJAbTaThl PpEIICHUs 3a/Jayd, DSKCIEPUMEHTa, MCCIEeI0BaHMs,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpPATh (QopMaT BBICTYIJIEHUS C Y4Y€TOM 3ajad
IIPE3EHTAIMU U OCOOCHHOCTEW ayAUTOPHH.

PerynsiTuBHBIC YHHMBEpPCaJIbHbIE Y4eOHbIE 1eHCTBUA
Camoopranmzanmsi:

COCTaBJIATH IUIaH, AJITOPUTM PEIISHUS 3a/1a4l, BRIOUPATh CIIOCO0 PEIICHHS ¢ YIeTOM
UMEIOIUXCS  PEeCypcoB W COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTHPOBATH
U KOPPEKTHUPOBATh BApUAHThI PEIICHUM C y4€TOM HOBOM MH(pOpPMAITUH.

CaMOKOHTPOJIb, IMOLIMOHATbHBIH HHTEJJIEKT:

BJIaJICTh HaBBIKAMH TIO3HABATEIHHOW pedIeKCMM KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUA W MBICIUTENBHBIX TIPOIIECCOB, WX PE3yJbTaTOB, BIAJETh CIIOCOOAMH
CaMOTIPOBEPKH, CAMOKOHTPOJIS TIPOIlecca W pe3ynbTara PEeNIeHUus MaTeMaTHYeCKOU
3a/1a4u;

NpeBUIETh TPYAHOCTH, KOTOpPhIE MOT'YT BO3HUKHYTh NPHU PEIICHUU 33JauH,
BHOCUTh KOPPEKTUBBI B JICSITEIILHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB, JAHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yjbTaTa 1AM W YCIOBHUSAM, OOBSICHATH MPUYHUHBI
TOCTIKCHUS WA HEAOCTHIKEHHUS Pe3yIbTaTOB ASATEIHPHOCTH, HAXOIUTh OIIMOKY, 1aBaTh
OLIEHKY NMPUOOPETEHHOMY OIBITY.

CoBMecTHAS 1eSITEJIbHOCTD:

MOHUMAaTh M UCTIONH30BATh MPEUMYIIIECTBA KOMAHIHON M MHIUBHUIYaJIbHON pabOThI
Opy  pelIeHUd Yy4eOHBIX 3ajJad, MPUHUMATh 1€Jb COBMECTHOM JesATeIbHOCTH,
IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOW paboOThl, pacmpeiesiaTh BHABI padoT,
JIOTOBApHUBAThLCS, OOCY)XIAaTh TPOIECC M pe3yabTaT pabdoThl, 0000IIaTh MHEHUS
HECKOJIbKUX JIFOJICH;

y4acTBOBaTb B TPYNIOBBIX (opmax paboThl (0OCyxkaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHITIOJIHATH CBOIO YacTh Pa0OThI U KOOPAMHUPOBATH CBOU
JEUCTBUSA C IPYTMMHU YJIEHAMU KOMaH/bl, OIIEHUBATh KAU4€CTBO CBOETO BKJIa/la B OOIIUIA
MPOAYKT IO KPUTEPHAM, CHOPMYTUPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBHS.

IMPEAMETHBIE PE3YJ/IbTATDBI

[IpenmeTHble pE3yNbTaThl OCBOCHHUSI MPOrpaMMbl IO MAaTeMaTHKE Ha ypOBHE
cpenHero oOIiero o0pa3oBaHUsl MPEJCTaBJICHBI MO TroaaM oOOydYeHUss B pamKax
OTIENbHBIX YYEOHBIX KYPCOB B COOTBETCTBYIOIIMX pa3leiaXx MpOTrpaMMbl 10
MaTeMaTHKe.
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OEJIEPAJIBHAS PABOYAS ITIPOI'PAMMA YYEBHOI'O KYPCA «AJI'EBPA
N HAYAJTA MATEMATHUYECKOI'O AHAJIU3A»

HOACHUTEJIBHASA 3AIIMCKA

VY4eOHsblil Kypc «AnreOpa U Hauajga MaTeMaTUYECKOro aHaJIU3a» SBJSIETCS OAHUM
u3 Hanbosiee 3HAYMMBIX B MPOTpaMMeE CPEIHEro OOIIero oO0pa3oBaHUSs, MOCKOJBKY,
C OJHOW CTOPOHBI, OH OOECHEYMBAET MHCTPYMEHTAJbHYIO 0a3zy HJisi M3Y4YEHHUS BCEX
€CTeCTBEHHO-HAYUYHBIX KYpCOB, a C JpYroil CTOpOHBI, (OPMHUPYET JOTHUECKOE
U a0CTpaKTHOE MBIIIJICHHE OOYJaloUIMXcs Ha YpOBHE, HEOOXOAWMOM [JIsl OCBOCHUS
y4e0HBIX KypcOB MHGOPMATUKHU, OOIIECTBO3HAHUS, UCTOPUHU, CIIOBECHOCTH. B paMkax
y4yeObHOro Kypca «Anredpa M Hadajga MaTeMaTHYECKOro aHaiu3a» o0ydarolmecs
OBJIa/ICEBAIOT YHUBEPCATbHBIM SI3bIKOM COBPEMEHHOM HAayKH, KOTOpast OpMYyJIMPYET CBOU
JOCTHKEHHSI B MaTEMaTUYECKOM popme.

Y4eOHblil Kypc anredpbl U HaYal MaTeMaTUYECKOro aHaJIM3a 3aKJIa/IbIBAET OCHOBY
JUIs YCIIEIIHOTO OBJIAJICHUs 3aKOHaMM (PU3MKM, XUMHUH, OWOJIOTMH, TOHHUMAHUSA
OCHOBHBIX  TEHJACHLUMUW DKOHOMUKM M  OOIIECTBEHHOM  KM3HHU, IO3BOJSET
OPUEHTHUPOBATHCA B COBPEMEHHBIX LHU(POBBIX U KOMIBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO MHCIOJIb30BaTh MX B IOBCEIHEBHOM >XM3HU. B TOXe Bpems oBiazeHue
a0CTPaKTHBIMU U JIOTMYECKHA CTPOTMMH MAaT€MaTUYECKUMHU KOHCTPYKIIUSIMU Pa3BUBACT
YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTHHHOCTH YTBEPXKICHUSA,
UCIOJIb30BaTh 00OOUIEHWE M KOHKPETH3alWi0, a0CTparupoBaHHE U aHAJIOIHIO,
dbopMupyeT KpeaTUBHOE U KPUTHUYECKOE MBIIIITICHHE. B Xoe n3ydenus aareopsl 1 Hauam
MaTeMaTHYeCKOT0 aHain3a Ha YpOBHE CpeIHEro odiiero oopa3oBaHus 00ydarolIuecs
MOJTy4alOT HOBBIN OMBIT PEIICHUs MPHUKIAIHBIX 337a4, CAMOCTOSTEIBHOTO MOCTPOCHUS
MaTeMaTHYeCKUX MOJENIe peajbHBbIX CHUTyallMd W HWHTEPIPEeTalud MOJy4YEeHHBIX
peleHuii, 3HaKOMSITCSI ¢ IpUMepaMH MaTeMaTHYEeCKHX 3aKOHOMEPHOCTEH B MpUpOJE,
HayKe U B UCKYCCTBE, C BBIIAIOIMMUCS MAaTEMATUYECKUMHU OTKPBITUSMU U UX aBTOPAMH.

VY4eOHbIl Kypc anreOppl M HadaJl MareMaTHYeCKoro aHaiu3a oOjanaer
3HAYUTEJIbHbIM BOCIIUTATEIbHBIM IIOTEHLIMAJIOM, KOTOpPBIM peanu3yercss Kak uepes
y4eOHBIN MaTepual, CllocOOCTBYIOMINNA (OPMUPOBAHUIO HAYYHOI'O MUPOBO33PEHUS, TAK
U uepe3 crneuuduky ydeOHOM HeATENbHOCTH, TpeOyromel CcaMOCTOSITENbHOCTH,
aKKypaTHOCTH, TMPOJODKUTEIPHOW KOHIEHTPAllMd BHUMAHUS M OTBETCTBEHHOCTH
32 IMOJYYEHHBIA PE3yJIbTar.

B ocnoBe meronuku oOydeHus anreOpe W HadallaM MaTeMaTHYECKOro aHaln3a
JEKUT AESATEIbHOCTHBIA MPUHIIUIT 00Y4EHUS.

B cTpykType nporpamMmsl 1o ajireOpe U HauaiaM aHaJIn3a BbIAETSIOTCS CIeyIoIIne
cofepKarellbHO-MeToAuuecKkue JuHuM: «Yucna u  BelUKCHCHUS», «DyHKUMK
u rpaduxuy, «YpaBHEHHS W HepaBeHCTBa», «Hagama maremarnueckoro aHammsay,
«MHOXecTBa U JIOTMKa». Bce OCHOBHBIE CONEp)KaTEIbHO-METOANYECKUE JIMHUU
W3y4aloTCcsl Ha TMPOTSKEHUU JBYX JET OOydyeHHsT Ha YPOBHE CpPEIHEro OOIIero
00pa3oBaHusl, €CTECTBEHHO JIOTOMHSS APYT Jpyra W MOCTETEHHO HACHIIIAsICh HOBBIMU
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TeMaMM U pasnienamu. JlaHHbIH ydeOHBbIN KypC SIBISETCS MHTETPATHUBHBIM, IMOCKOJIBKY
o0beuHsAET B ce0e coJepaHhe HECKOJIbKUX MaTeMaTHYEeCKUX AMCLMILINH: anredpa,
TPUTOHOMETPHS, MAaTeMaTUYECKUN aHalIu3, TeOpUs MHOXKECTB U apyrue. [lo mepe Toro
KaK OoOydJaroImuecs OBJaJeBalOT Bce Ooyiee MIMPOKUM MaTEeMaTHYECKHUM alllapaTom,
y HHX TMOCJIeI0BaTeNbHO (OPMUPYETCS M COBEPIICHCTBYETCS yMEHHE CTPOUTH
MaTeMaTHYECKYIO MO/JIENTb peasbHOM CHUTYyaIIH, PUMEHSTH 3HAHUS,
NOJydyeHHbIEe B Y4eOHOM Kypce «Anredpa M Hadaja MaTeMaTUYECKOro aHajIu3an,
JUIS PEIIEHUsI CaMOCTOSITENIbHO CPOPMYIUPOBAHHON MaTeMaTH4yecKoil 3a1ayu, a 3aTeM
UHTEPIPETUPOBATD MOJY4YEHHBIN Pe3yIbTaT.

ConepxxarenbHo-MeTOoAMYecKass JMHUA «Yuclia W BBIUMCICHUS) 3aBepLIacT
dbopMUpOBaHUE HABBIKOB HCIOJIb30BAaHUS JEHCTBUTENBHBIX YHUCEN, KOTOpOE ObLIO
HA4yaTO Ha YPOBHE OCHOBHOrO oOmiero oopazoBanHus. Ha ypoBHe cpemHero oO1iero
o0pa3oBaHusi 0c000€ BHUMaHUE YAesieTcsl POPMUPOBAHUIO TPOUYHBIX BEIUMCIUTEIBHBIX
HABBIKOB, BKIIOYAIONIMX B Cce0s HUCIOJb30BaHUE pa3IU4HbBIX (opMm 3amucu
JCHCTBUTEIHHOTO YUCIIA, YMEHHE PAIlMOHATIHHO BBIMOIHATH ACHCTBHUS C HUMH, JI€1aTh
NPUKHUIKY, OIEHUBATh pe3ynbTaT. OO0ydaromuecs Moay4aloT HAaBBIKU MPUOIMKEHHBIX
BBIYHCIICHUH, BBITTOJIHCHUSI CHCTBUH C YMCIIaMH, 3aITMCAHHBIMY B CTAaHAAPTHOU (hopme,
UCTIOJIH30BaHMS MATEMATUYECKUX KOHCTAHT, OIICHUBAHUS YMCIIOBBIX BBIPAKECHU.

ConeprkarenbHast JIMHUASL «YPAaBHEHUS! U HEPABEHCTBA» PEANM3YeTCs Ha MPOTSHKEHUU
BCEro 0Oy4eHUsI Ha YPOBHE CPEIHEro 00Iero o0pa3oBaHusl, MOCKOJILKY B KaXKIOM paszelie
OporpaMMbl  MPEAYCMOTPEHO pEIeHWE COOTBETCTBYIOIIMX 3agad. OOydarommecs
OBJI3/ICBAIOT PA3IMYHBIMA METOJIAMH PEIICHUSI LIENbIX, PAIOHATBHBIX, UPPAIIMOHATIBHBIX,
MOKA3aTeNbHBIX, JTOrapu(hMIUUECKUX U TPUTOHOMETPUUECKIX YPAaBHEHHU, HEPABEHCTB U UX
cucteM. [loiydeHHbIe yMEHHSI MCHOJNB3YIOTCS TPH WCCICIOBAaHUM (YHKIMHA C TTOMOIIBIO
MPOU3BOJHOM, PpEIICHWN TPUKIAIHBIX 337ad M 33/7]ad Ha HAXOXKICHWE HAMOOJBIINX
Y HAUMEHBIINX 3Ha4eHni pyHKuuu. JlanHas cofeprkaTesbHast IMHUS BKIIIOYAET B ce0s TaKkKe
¢dbopMupoBaHHE YMEHHUIl BBIOJHATH pPacueTsl Mo (GopMyiaM, MpeoOpa3oBaHUs IIENbIX,
palMOHATIBHBIX, HPPALMOHAIBHBIX M TPUTOHOMETPHUYECKUX BBIPAKEHUH, a TakkKe
BBIPKEHHI, COAECPKALMX CTENEeHH U Jiorapu(Mel. braronaps uzyduenuro anreOpandeckoro
Marepuaia MPOUCXOAUT JalbHEHIlee pa3BUTHE aAITOPUTMUYECKOrO U aOCTPAKTHOIO
MBIIUICHUST 00y4aromuxcs, (GOPMUPYIOTCSI HABBIKM JIEIYKTUBHBIX PACCYKICHUN, paOoThl
C CHMBOJBbHBIMU (hOpMaMH, MPEJCTABICHUS 3aKOHOMEPHOCTEM M 3aBUCUMOCTEW B BUJE
paBEHCTB M HepaBeHCTB. AnreOpa mnpeyiaraer 3pQeKTUBHbIE HHCTPYMEHTHI IS PEIICHUs
NPaKTUYEeCKUX M  €CTeCTBEHHO-HAyYHBIX 3a/ad, HarSIHO JAEMOHCTPUPYET CBOH
BO3MOYKHOCTH KaK SI3bIKa HAyKU.

CopepxatenbHOo-MeTOAMYECKass JTUHUA «DyHKIMM U Tpa@UKA»  TECHO
HeperUieTaeTcsl ¢ APYTUMU JUHUSIMHU Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE
3a7laeT  TOCJENOBaTENIbHOCTh  W3Y4YeHMs]  Marepuana. M3yueHue  creneHHOMH,
MOKA3aTeNIbHOM, JIorapu(pMHUUECKOW U TPUTOHOMETPUYECKUX (YHKUUNA, UX CBOMCTB
U TpaduKOB, WMCMOJB30BaHHE (PYHKIUW JUIsI PEIICHUs 3aaad W3 JAPYTUX ydeOHBIX
IPEeIMETOB M PealbHOM KU3HU TECHO CBSI3aHO KAK C MAaTeMaTHYECKUM aHaJM30M, TaK
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U C pelIeHueM ypaBHEHUH U HepaBeHCTB. [Ipu 3TOoM OoJbllioe BHUMaHUE YHAEIsSETCA
GbopMHUPOBaHUIO YMEHHUsI BbIpakaTb (OpPMyJIaMU 3aBUCHUMOCTH MEXAY Pa3IuYHBIMU
BEJIMYMHAMM, MCCIIEIOBATh MOJYYEHHbIE (YHKIHMH, CTPOUTh MX Tpaduku. Marepuan
COJIEpKATEIbHOM JIMHUM HAllEJIEH Ha pPa3BUTHE YMEHHU U HABBIKOB, MO3BOJSIOIINX
BBIPAYKaTh 3aBUCUMOCTH MEXKYy BEJIMYMHAMU B Pa3iM4HOM (opMe: aHaATUTHYECKOM,
rpaduueckoi U cioBecHO. Ero nuzydyenne cnocoOCTBYET pa3BUTHIO aITOPUTMUYECKOTO
MBIIIIEHUS, CIOCOOHOCTU K 000OIIEHUI0 U KOHKPETU3AIIUU, NCTIONF30BAHUIO aHATIOTHH.

CopepxatenbHass JuHuA «Havama wmaremaTMdeckoro aHaiau3a» IO3BOJISIET
CYILIECTBEHHO PACHIMPUTh KPYr KaK MaTeMaTH4YeCKUX, TaK W NPUKIAAHBIX 3ajad,
JIOCTYITHBIX OO0YyYaromUMCs, Y KOTOPBIX TMOSBISETCS BO3MOXKHOCTh HCCIEAOBATh U
CTpOUTh rpaduku QyHKIMH, ONpenensTh UX HauOOJbIINEe U HAaWUMEHBIINE 3HAYCHUS,
BBIUMCIIATh IUIOMAAM (QUTYp M OOBEMBI Tell, HAXOJIUTh CKOPOCTH U YCKOPEHHUS
npoueccoB. CopepxarenbHasi JHHHUS OTKPBIBAET HOBBIE BO3MOXXHOCTU IOCTPOEHUS
MAaTeMaTUYECKUX MOJEJICH peaJbHbIX CUTyallui, HaXOXKACHUS HAWIY4dLIEro pEelIeHUs
B MPUKJIAJAHBIX, B TOM YHUCJIE COLUUAIBHO-JKOHOMHYECKHX, 3aJadyax. 3HAKOMCTBO
C OCHOBaMH MAaTE€MAaTHYECKOrO0 aHaju3a CIOCOOCTBYET PAa3BUTHIO a0CTPAaKTHOIO,
(GbOpManIbHO-JIOTUYECKOT0 M KPEaTUBHOTO MBINUICHUS, (OPMHUPOBAHUIO YMEHUU
pacro3HaBaTh NPOSBJICHUS 3aKOHOB MAaTEMaTUKUM B HAyKe, TEXHUKE M HUCKYCCTBE.
OOyuaroniuecsi y3HarOT O BBIAAIOUIUXCS PE3yJIbTaTax, MOJYYEHHBIX B XOIE Pa3BUTHUSA
MaT€MaTUKH KaK HAyKu, U UX aBTOpPAX.

ConepxxartenbHO-MeTOANYECKas JIMHUS «MHOXECTBa MU JIOTMKa» B OCHOBHOM
MOCBSIIEHA 3JIEMEHTaM TEOPUU MHOKECTB. TeOopeTUKO-MHOXKECTBEHHBIE MPEACTABICHUS
MPOHU3BIBAIOT BECh KypC IIKOJBHOW MaTEeMaTUKH W TpejiaraloT HamOoliee
YHUBEPCAIbHBIN S3bIK, OOBEAMHSIONIUN BCE pa3/ieibl MATEMATUKH U €€ MPUIIOKEHUN,
OHU CBSI3BIBAIOT pa3Hble MaTeMaTHYEeCKUE TUCHUIUIMHBI B eauHoe uenoe. Iloatomy
BaYXHO JIaTh BO3MOXKHOCTH 00YyJaroIemMycsi IOHUMAaTh TEOPETHUKO-MHOKECTBEHHBIN S3BIK
COBPEMEHHON MAaTeMaTUKH U UCIIOIb30BaTh €r0 JJI BRIPAKEHUSI CBOUX MBICIIEH.

B yuebHoM Kypce «Anredpa U Hayana MaTeMaTH4YeCKOrO aHAIM3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTEMaTUYECKOTO MOJICIMPOBAHUS, KOTOPBIE MPU3BAHBI CPOPMUPOBATH
HAaBBIKM ITIOCTPOCHMUS MOJEIEN pPEANbHBIX CHTYAllUH, HWCCIENOBAaHUA JTHUX MOJEIEH
C TMOMOIIbIO ammapara aiareOpbl MU MaTeMaTUYeCKOro aHaiu3a W UHTEpIpeTaluu
MOJIYUCHHBIX PpE3yJIbTaTOB. TakuWe 3aJaHusi BIUIETEHbl B KaXAbld M3 pa3feiioB
IpOrpamMMBbl, TOCKOJBKY BECh MaTepuand y4eOHOTO Kypca LIMPOKO HCIONb3yeTCs
JUISl pelleHUs] MPUKIAIHBIX 3anad. [Ipy pelieHun peaibHbIX MPAKTHYECKUX 3a/1ad
oOy4aromuecs: pa3BUBAIOT HAOIIOATEIbHOCTh, YMEHHE HAXOJIHUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCs, HCIOIb30BATh AHAJIOTHIO, 0000IIaTh W  KOHKPETU3HPOBAThH
npoosiemy. JlesTensHOCTh 0 (POPMUPOBAHHMIO HABBIKOB PEIICHUS MPUKIATHBIX 3a7a4
OpPraHM3yeTcsl B MPOLIECCe M3YYEHMs] BCEX TeM Y4eOHOro Kypca «Anredpa u Hayaia
MAaTEMaTUYECKOrO AHAJIA3a».

O611ee ynciI0 YacoB, pEKOMEHIOBAHHBIX JUIsl H3YU4EHUs y4eOHOTr0 Kypca «Anredpa
¥ HavaJla MaTeMaTu4eckoro aHaiauza», — 170 dacos: B 10 kimacce — 68 vacoB (2 yaca
B Hezenmo), B 11 knmacce —102 yaca (3 yaca B HeZlemto).
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COJEPXAHUE OBYUYEHUA

10 KJIACC
Yucaa 1 BBIYMCICHUS

PaunonanbHpie uyncna. OOBIKHOBEHHBbIE M JIECATHUYHBIE JApOOH, MPOLIEHTHI,
OEeCKOHEUHbIE NepHOAUYECcCKre IpoOu. ApupMeTHuyecKre orepauuu ¢ paruoHaIbHbBIMU
YUCIaMH, peoOpa30BaHusl YUCIOBBIX BbIpakeHUil. [Ipumenenne npobeil 1 MpoleHToB
JUJISL pEIICHUS TIPUKJIAAHBIX 3a]1a4 U3 Pa3JIMYHBIX OTpACiel 3HAHUW U PEATbHOMN KU3HHU.

JlelicTBuTenbHble  uucna.  PanuoHanpbHBIE W HpPPALMOHAIBHBIE  YHCIIA.
ApubdmMernueckre omepanuu ¢ JACHCTBUTENbHBIMH  4uciaaMu. [IpuOivkeHHbIe
BBIYHCIICHUS, IPABUJIA OKPYIJVIEHUS], TPUKUIKA U OLICHKA PE3YJIbTATa BEIYMCICHUM.

Crenenp ¢ uenbiM mokasatesneM. CtanaapTHas ¢Gopma 3amucu JeHCTBHUTEIHLHOTO
yycna. Hcnonb3oBanue mnoaxonsdmed (opmMbl 3amucU  ACHCTBUTENBHBIX UYHCET
JUISl PELLICHUS TPAKTUYECKUX 3a]1a4 U NMPEACTABICHUS 1aHHBIX.

ApudmMernyeckuii KOpeHb HaTypallbHOM cTeneHu. JlelcTBus ¢ apudMeTuiyecKuMu
KOPHSIMU HaTypaJbHOM CTEIICHH.

CHuHyC, KOCHHYC W TaHI'€HC YHUCJIOBOTO aprymeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHTE€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUA U HEPABECHCTBA

ToxnecTBa U TOXK/IECTBEHHBIE TPEOOPA30BAHU.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHUMU. OcHOBHBIE
TPUTOHOMETPUYECKUE (POPMYIIBI.

VYpaBHEeHHE, KOpeHb ypaBHEHMs. HepaBeHCTBO, pelieHne HepaBeHCTBa. Meton
WHTEPBAJIOB.

Perenue uensix ¥ 1poOHO-palliOHATIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne nppanoHanbHbIX YPABHEHU U HEPABEHCTB.

Pemenue TpuroHOMETpUYECKUX YPaBHEHHM.

IIpuMeneHne ypaBHEHUN U HEPABEHCTB K PELICHUIO MATEMAaTHYECKUX 3a71a4 U 3a]1a4
U3 PA3IMYHBIX 00J1aCTeil HAYKU U PeaTbHOU KU3HH.

DyHKUMU U TPAPUKHU

Oynkuusa, cnocodsl 3amanus Gynkuuu. ['padux dynxmuu. Bzaumuo oOpaTHbie
(G yHKIHH.

OOmacte ompeaeneHUss W MHOXKECTBO 3HaueHud GyHkuuu. Hymm ¢yHKuuu.
[TpoMeKyTKM 3HAKOMOCTOSHCTBA. YeTHbIE U HEUETHBIE (DYHKIIMH.

CrenenHas (QyHKUMS C HaTypajJbHbIM W IIeJbIM ToOKa3areneMm. Ee cBolicTBa
u rpaduk. CBoiicTBa U rpaduk KOpHS N-0il CTETIEHHU.

Tpuronomerpuueckasi OKpy>KHOCTb, ONPEAEICHUE TPUTOHOMETPUUECKUX (YHKIIHIH
YHUCJIOBOTO apryMeHTa.

Hauajia maTeMaTH4ecKoro aHaJmu3a
ITocnemoBaTeabHOCTH, CIOCOOBI 3aJaHUs IIOCJIEAOBATEILHOCTENH. MOHOTOHHEBIE
MMOCJIEJOBATEIILHOCTH.
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ApudmMmernueckass U TeoMeTpuueckas mporpeccud. beckoHeuHo yObIBaroIias
reomerpudeckas mporpeccus. CyMma OECKOHEUHO YOBIBAIONIIEH TIeoMEeTpUYECKOon
nporpeccuu. @opMyrna CI0KHBIX IPOIEHTOB. Vcroap30BaHNEe NPOrPeCCUu 1JIs PEILICHUS
peanbHBIX 337a4 MPUKIIAJHOTO XapaKTepa.

MHoxkecTBa U JIOTHKA
MHOXeCTBO, oOmnepaluyd HaJa MHOXecTBaMu. [luarpammbl  Oinepa—BenHa.
[IpuMeHeHnE TEOPETUKO-MHOXKECTBEHHOIO amnmapara Jid OMNUCAaHUSl  PEeajbHbIX
MIPOIIECCOB U SIBJICHUH, TIPU PEIICHUH 33724 U3 APYTrUX yI4eOHBIX PEIMETOB.
Onpenenenue, Teopema, CIEICTBUE, JOKA3ATENbCTBO.

11 KIIACC

YucJa 1 BLIYMCTIEHUS
Harypanbnsie u uensie yncna. [Ipu3Haky 1eIMMOCTH LEJIbIX YHCEIL.
CreneHb ¢ palMOHAIBHBIM TTOKa3aresieM. CBOMCTBA CTEIICHHU.
Jlorapudwm uncna. JlecssTuaable U HATYpaTbHBIC JOTAPH(PMBI.

YpaBHeHUs] M1 HEPABEHCTBA

[IpeobGpazoBanue BEIPAKEHUM, COIEPKAIIUX JIOTapUPMBI.

[IpeoOpa3zoBanue BBIpAXKEHUN, COACPNKANIMX CTENEHH C  PALMOHAIbHBIM
ITOKA3aTEJIEM.

[Ipumepsl TPUTOHOMETPUYECKHX HEPABEHCTB.

[TokasarenpHbIe YpaBHEHHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHs 1 HEPABEHCTBA.

CucrtemMbl JNHHEHHBIX YpaBHEHHU. PellieHWe NPUKIAIHBIX 337a4 C [OMOIIbIO
CUCTEMBI JIMHENHBIX YPaBHEHUM.

CucTeMbl M COBOKYITHOCTH PallMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHHM, CHUCTEM M HEPABEHCTB K PEIICHUI0 MaTeMaTUYECKHUX
3aj1a4 W 3aj]]a4 U3 pa3IMyHbIX 00IacTel HAyKH U PeabHOU JKU3HH.

DyHKIMU U TPaPUKHU

Oynkuusa. [lepuoanueckue QyHkuuu. [IpomMeXyTKH MOHOTOHHOCTH (DYHKITHH.
Maxkcumymbl 1 MUHUMYMBI (pyHKIMK. Hanbonbiee n HaumMeHbliee 3HaueHue HyHKIIUU
Ha ITPOMEXKYTKE.

Tpuronomerpuueckue pyHKINN, UX CBOMCTBA U TpapUKU.

[loka3arenbHas u Jorapupmuyeckas GyHKIUU, UX CBOMCTBA U TPAPUKH.

Hcnonb3oBanue rpa@ukoB GyHKIUHN 17151 pEIICHHS] YPABHEHUN U TMHEHHBIX CUCTEM.

Hcnonbs3oBanue  rpagukoB  (QYHKIMM  JJIs1  KUCCIEOOBAHUS  MPOLIECCOB
Y 3aBHCHUMOCTEH, KOTOpbIE BO3HHMKAIOT IPU PEIICHUHU 3a7ad M3 APYrUX y4eOHBIX
IIPEAMETOB U PEATILHOM KU3HHU.

Hayana maTreMaTH4eCKOro aHajausa
HenpepsiBHble pyHKIIMH. MeTO MHTEPBAIOB I PELLICHUS] HEPABEHCTB.
[IpousBoanas ¢pyukuuu. ['eoMmerpudeckuii 1 GU3NUECKUI CMBICI TPOU3BOTHOM.
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[IpousBoaHble 37€MEHTApHBIX (QYHKIMH. DOpMynbl HaXOXKAECHUS MNPOU3BOIHOU
CYMMBI, TPOU3BEACHUS U YACTHOTO (DYHKIIMIA.

[IpuMeHeHne TMPOM3BONHOM K HCCIEAOBAHMIO (DPYHKIMA Ha MOHOTOHHOCTh
U KcTpeMyMbl. HaxoxxaeHre HanOobIero 1 HAMMEHBIIETO 3HaYeHUs (DYHKIH Ha OTPE3KE.

[IpuMeHneHne Npon3BOAHON AJIsl HAXOKICHHS HAMITYUIIETO PEIIEHUS B IPUKIIATHBIX
3aja4ax, JJid ONpeiesieHUs CKOPOCTH IMpoliecca, 3aaHHOr0 (POPMYII0i Wi rpauKoMm.

[lepBooOpa3znas. Tabmuiia nepBOOOPa3HBIX.

WuTerpan, ero reomerpuyeckuii U (usnueckuil cMbici. Brluncnenue uHTErpana
no ¢opmyine Hprotona—JIeitoHuna.

INPEAMETHBIE PE3YJIbTATBI

K konity oOydenus B 10 kiiacce oOydaronuiicss HogyduT ClAeayIOnue NpeAMETHbIC
pE3yNbTATHI:

Yucjia ¥ BLIYUCICHUS

OTIEpUPOBATH MOHATUSMHU: PAIIMOHATHHOE U JCHCTBUTEIIHPHOE YHUCIIO, OOBIKHOBEHHAS
U JeCATUYHAS APOOb, IPOIICHTHI;

BBITIOJIHATh apu(METUUECKHE ONEPAllMH C pallMOHAIBLHBIMUA U JICHCTBUTEILHBIMH
YHCIIaMH;

BBITIOJIHSITH TIPUOJIM)KCHHBIC BRIYHUCIICHHS, HCIIONIb3Ys MPaBUiIa OKPYIJICHUS, AeIaTh
MIPUKHUJIKY U OLICHKY pe3yJibTaTa BHIUMCIICHU;

OMEepUpPOBATh MOHSATUSIMU: CTEMEHb C LIEJbIM TOKa3aTesieM, CTaHaapTHas dopma
3alUCA  JICMCTBUTEIBHOI'O YMCJIa, KOPEHb HATypajdbHOW CTENEHM, MCIOIb30BaTh
MOAXOAAITYIO (OPMY 3aITUCH JeHCTBUTEIBHBIX YMCEN IS PEIICHUS TPAKTUUECKUX 3a/1a4
U TIpEACTaBICHUS IaHHbBIX;

OMEpUPOBATH TMOHSITUSMHU: CHUHYC, KOCMHYC W TaHI€HC IMPOU3BOJIBLHOIO YIia,
WCIIOJIb30BaTh 3alMCh IMPOU3BOJIBHOTO YTJia 4epe3 OOpaTHhIE TPUTOHOMETPUUECKUE

byHKIMY.

YpaBHeHUs ¥ HEPABEHCTBA:

ONEpUPOBATH MOHATUSAMM: TOXKAECTBO, YyPAaBHEHWE, HEPABEHCTBO, LEJOE,
palMoOHAIbHOE, HPPALMOHAIBHOE YpPABHEHUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE
YpaBHEHMUE;

BBIMIOJHATE NPeoOpa3oBaHUs TPUTOHOMETPUYECKHX BBIPAKEHUN M pemiarhb
TPUTOHOMETPUYECKUE YPABHEHNS,

BBIIIOJIHATD  MPEOOpPa3OBaHUs LENbIX, PALUOHAIBHBIX M  HUPPAlMOHAIBHBIX
BBIDAKECHUM W PEIIaTh OCHOBHBIE THIIBI LEJBIX, PALUOHAIBHBIX W HPPALUOHAIBHBIX
YpPaBHEHUI U HEPABEHCTB;

IPUMEHATb YPAaBHEHUsS W HEPABEHCTBA JUIA PELICHHUs MATeMAaTUYECKHUX 3azad
W 33]1a4 U3 PA3IUYHbIX 00J1aCTEel HayKU U pealibHOM KU3HU;

MOJIETUPOBATh PEAIbHbIE CUTYAllMU Ha SI3bIKE aJireOpbl, COCTABIIATH BBIPAKEHUS,
YPaBHEHHMs, HEPABEHCTBA IO YCJIOBMIO 3aJa4d, HCCIENOBATH IOCTPOEHHBIE MOIEIN
C MCMOJIb30BaHUEM arapaTa aiareopsbl.
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DOyHKIUN U TpaUKHU:

OIEpUpPOBATh MOHATUAMM: (DYyHKUHS, CMOCOObI 3amaHus (QyHKUUH, OOJIaCTh
OIpE/ENICHNUs] U MHOXKECTBO 3HaYEHUM (PYHKIMH, Tpaduk QYHKIMH, B3AUMHO 0OpaTHbIE
bynxmm;

ONEpUPOBATHh TMOHATUAMM: YETHOCTh M HEUYETHOCTh (DYHKLMH, HYIM (PYHKIUH,
IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA;

UCIOJIb30BaTh rpaduku PYHKITUHN JJI PEIICHHs] YPaBHECHUI;

CTPOMTh M 4YMUTaThb TpadUKu JUHEHHON (YHKUIMH, KBagpaTUYHOW (YHKIUH,
CTENEeHHOW (DYHKIIMU C LIeJIbIM MOKa3aTeNeM;

UCTOJIb30BaTh rpapuKu (GYHKIMI A UCCIIEAOBAaHUS MPOLECCOB U 3aBUCUMOCTEM
IpU pelIeHUH 3a7a4 U3 APYTrux y4eOHBIX MPEIMETOB U PEaIbHOM KU3HM, BBIPAKAThH
(dopMysiaMu 3aBUCUMOCTU MEXY BEIMUYMHAMM.

Hayana MaTeMaTH4eCKOr0 aHAJIN3A:

OIIEPUPOBATH MOHATUSAMHU: ITOCIICIOBATEIILHOCTD, apH(PMETHIECKast U TeOMETpHYCCKast
IPOTPEeCCHH;

OIEPUPOBATh MOHATUAMU: OECKOHEYHO YOBbIBAKOIAsi reoMeTprUYecKas porpeccus,
cyMMa 0€CKOHEYHO yOBIBAIOIIEH T€OMETPHUIECKON MPOTPECCHUH;

3a7aBaTh MOCJICIOBATEILHOCTH Pa3IMIHBIMU CTIOCO0aMU;

UCTIOJh30BaTh CBOWMCTBA TOCIIEIOBATEILHOCTEH M TIPOTPECCHU M pEIIeHUs
peaNbHBIX 3324 MPUKIIATHOTO XapaKTepa.

MHo:kecTBa M JIOTHKA:
ONEPUPOBATH MOHATHUSIMHU: MHOXECTBO, OIEPALIMHA HaJ MHOXXECTBAMMU;
WCIOJIb30BAaTh TEOPETUKO-MHOKECTBCHHBIM ammapar JJs OMNUCAHUS PEalbHBIX
MPOLIECCOB U SIBJICHUM, MPU PEIICHUHU 3a7a4 U3 JIPYTUX y4eOHBIX MPEIMETOB;
ONEPUPOBATH MOHITHUSIMU: OIPENECICHUE, TEOPEMA, CIEICTBUE, JOKA3aTEIbCTBO.

K konity oOydenus B 11 kiacce oOy4aroniuiicss Hogy4duT ClAeAYIOIINUE MPEAMETHBIE
pE3YJIbTATHI:

Yucsia v BbIYUCIEHUS:

OTIEpUPOBATh TMOHSATHUSAMH: HATypalbHOE, IIEJIOE€ YHCIIO0, MCIOIL30BaTh MpPU3HAKU
JIETTMMOCTH LIEJIBIX YHCEI, Pa3JIOKEHUE YUCIIa Ha TIPOCThIC MHOKHUTEIIH JIJIsl PEIICHUs 3a/1a4;

OTIEpUPOBATH MOHATHEM: CTETICHD C PAIlHOHATBHBIM ITOKA3aTEIIEM;

ONIEpUPOBATh TOHATHAMU: JIOTapudM dYHCTa, JACCATHYHBIE W HaTypalbHBIC
Jorapu@mai.

YpaBHeHUs] 1 HEPABEHCTBA:

OPUMEHSTh CBOMCTBA CTENEHW MJIsi MpeoOpa30BaHUs BBIPAKEHUMH, ONEPUPOBATH
MOHATHSIMU: ITIOKA3aTENbHOE YPAaBHEHUE M HEPABEHCTBO, pPEIIaTh OCHOBHBIE THIIBI
[I0KA3aTEIbHBIX YPABHEHUHN U HEPABEHCTB;

BBITIOJHATH MPE00pPa30BaHus BbIPAKEHUM, CoepKaluX JorapudmMbl, OIIepupoOBaATH
MOHATUSMU: JIOTApU(PMHUUECKOE YpaBHEHHWE U HEPABEHCTBO, PELIaTh OCHOBHBIE THUIIBI
JorapuMUIECKUX YpaBHEHUN U HEPABEHCTB;
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HaXOJIUTh PELICHUS MTPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

ONEPUPOBATh TMOHITUAMHU: CHCTEMA JIMHEHMHBIX YpAaBHEHUW W €€ PEUICHHUE,
WCIIOJIb30BATh CUCTEMY JIMHEWHBIX YPABHEHUN I PEUICHUS NPAKTUYECKUX 33]1a4;

HAaXOJUTh PpELICHUS IPOCTEUIIUX CUCTEM U COBOKYIHOCTEW palMOHAIbHBIX
YPaBHEHUI U HEPABEHCTB;

MOJEIUPOBATh peajbHbIE CUTYallMU Ha SI3bIKE alreOpbl, COCTABJISITh BBIPAKEHUS,
YPaBHEHUsI, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHIO 33Ja4U, UCCIEI0BATH IMOCTPOCHHBIE
MOJIENIU C UCIIOJIb30BAHKUEM ammapara aiareopsbl.

DyHKUMH U rpaPUKuU:

OTIEPHPOBATh MOHITHIMU: TEPHOANYEcKast () YHKINS, TPOMEKYTKH MOHOTOHHOCTH
(GyHKIMM, TOYKM OKCTpemMyMa (yHKUMH, HauOoJbllee M HaUMEHbIIee 3HAYCHUS
(GYHKIIMM HAa TPOMEXYTKE, MCIIOJIb30BATh WX JUIsl MCCIENOBaHUS (PYHKLNH, 3aJaHHON
rpadukom;

ONEpUpOBaTh  MOHATHSIMH: TpadUKH  MOKAa3aTeNbHOW,  JIorapupMUIecKon
U TPUTOHOMETPUYECKUX (YHKIMH, H300pakaTh WX Ha KOOPAUWHATHOM IJIOCKOCTH
Y UCINOJIb30BATh IS PELLICHUS] YPaBHEHUI 1 HEPABEHCTB;

n300paxkaTb Ha KOOPAMHATHOM TUIOCKOCTH TpaduKH JUHEHHBIX ypaBHEHHI
Y UCNOJIb30BATh UX JUISl PEIIEHUs] CHCTEMbI IMHEHHBIX YpaBHEHUM;

UCMOJIb30BaTh rpa@uku (QyHKIUN AJI UCCIIEAOBAaHUS MPOLECCOB U 3aBUCUMOCTEM
U3 APYTUX Y9eOHBIX JUCIIUTIIINH.

Havana maTtemaTH4eCcKOro aHaJIm3a:

ONEepUPOBATh TOHATUSIMU: HENpepbiBHAs (GYHKIMA, TPOU3BOAHAS (PYHKIIUH,
UCIIOJIb30BaTh T€OMETPUYECKUNA M (DU3UYECKUN CMBICT TMPOU3BOJHOM IS DPEIICHUS
3azay;

HAXOAUTh TPOU3BOAHBIC DJIEMEHTAPHBIX (YHKIUW, BBIYUCISTH TMPOU3BOIHBIC
CYMMBI, TIPOU3BEICHHS, YaCTHOTO () YHKIIHIA,

UCIOJIb30BaTh MPOU3BOAHYIO JUIsl HCCIEAOBAHHMS (PYHKIIMM HAa MOHOTOHHOCTH
U DKCTPEMYMBI, IPUMEHSTh PE3YyIbTaThl UCCIEIOBAHUS K IOCTPOCHUIO TPAHKOB;

HCIIONb30BaTh  IPOM3BOAHYKO  JUIA  HAXOXKIACHHsS  HAWIY4dIIEr0  PELICHHs
B MIPUKJIA/IHBIX, B TOM YHMCJIE COUUAIbHO-IKOHOMUYECKHX, 3a/1a4aX;

OIEpUPOBATH MOHATHUIMU: IEPBOOOPA3HASI U UHTETPaJl, TOHUMATh T€OMETPUYECKHIA
U GUBNYECKUN CMBICT UHTETpaa;

HaXOAUTh TEPBOOOpA3HBIE DJIEMEHTAPHBIX (YHKIUMA, BBIYUCIATH HHTETpal
no ¢opmyine Hprotona—Jleitonuna;

pemate NOpPUKIAAHBIE 33Jadyd, B TOM YHUCIE COLUAIBHO-3KOHOMHYECKOIO
U (PU3UYECKOro XapakTepa, CpeJCTBaMU MaTeMaTHUYE€CKOr0 aHau3a.
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TEMATHNYECKOE IINTAHUPOBAHUE

10 KJIACC
HaunmenoBanue pasnena  |[KomuuecTtBo OCHOBHOE coaepKaHue OCHOBHBIE BUJIBI JICITEIbHOCTH
(TemnI) Kypca 4acoB o0ydJaromuxcs
MHOXeCTBa pallOHAJIbHBIX 14 MHoxecTBO, onepanuu Hcnoab3oBaTh TEOPETUKO-

W JICHCTBUTENBHBIX YHCEIL
ParyoHaibHbIe ypaBHEHUS U
HEepaBEeHCTBA

HaJl MHOXeCTBaMu. Jluarpammebl
Ditnepa—BenHa.

Panmonanbubie uyncia. OOBIKHOBEHHBIE
U JICCTUYHBIC TPOOH, IPOLICHTHI,
OECKOHEUYHBIE IEPUOIUUECKUE TPOOH.
ApubdmMernueckue onepamuu

C pallMOHAJIbHBIMU YUCJIAMH,
npeoOpa3oBaHUs YUCIOBBIX
BeIpaxeHuH. [Ipumenenue npobeii u
MIPOLICHTOB JIJIsI PEIICHUS TTPUKJIIATHBIX
3a/1a4 U3 Pa3InYHbIX OTPACIICH 3HAHUU
Y PEAIbHOU JKU3HH.

JIeMCTBUTEINIBHBIC YHCIIA.
PanmonaiibHbie ¥ UppalliOHATIbHBIE
yucia. ApupMeTuyeckue onepauu

C JICCTBUTEIILHBIMU YHUCIIAMH.
[TpubnrkeHHbIE BEIYUCIICHUS, TTpaBUia
OKpPYTJIEHUs, IPUKUJKA U OLICHKA
pe3yJibTaTa BIYUCIEHUM.

MHOKECTBEHHBIM aInapar

JUIs1 OMUCAHUA XO/1a PELICHUS
MAaTEMAaTHYECKUX 3a/1a4, a TAKKE
peanbHBIX MPOLECCOB U SBICHUH,

MIPY PEUICHHUU 33/1a4 U3 IPYTUX
y4€OHBIX TTPEIMETOB.

OnepupoBaTh NOHATUSIMH:
palMOHATIBHOE YUCIIO, JEHCTBUTEIILHOE
YHCI10, OOBIKHOBEHHAS APOOD,
JecATUYHas APOOb, MPOIICHTHI.
BoInosHATH apudmeTrnaeckue
onepaury C paluOHAIbHBIMU U
JNEHCTBUTENBHBIMU YUCIIAMU;
pUOTMKECHHBIC BHIYUCIICHHUSI,
UCIIONB3YS MPABUIIA OKPYTJICHUSI.
JesaTh NPUKHUIKY U OLEHKY
pe3yJibTaTa BIYUCIEHUM.
OmnepupoBath NOHATUSIMH:
TOXJECTBO, YPABHEHHUE, HEPABEHCTBO;
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ToxnecTBa U TOXKAECTBEHHBIE
npeoOpa3oBaHusl. Y paBHEHUE, KOPEHb
ypaBHeHus. HepaBeHCTBO, perieHue
HEpaBEHCTBA. MeTO/1 HHTEPBAJIOB.
Pemienue 1nenpix u ApooHO-
palMOHANIbHBIX YPaBHEHUHN U
HEpPaBEHCTB

L[E€JI0€ U pallMOHAJIBHOE YPaBHEHHUE,
HEPaBEHCTBO.

BoinoiHATH Mpeodpa3oBaHus 1ETBIX
Y PalMOHAJIbHBIX BBIPAKECHUM.

Pemiatb OCHOBHBIE TUIIBI LIENBIX
VUPPALMOHAIIBHBIX YPABHEHUN U
HEPABEHCTB.

IIpuMeHATH palMOHAIILHBIC
YPaBHEHHS U HEPABEHCTBA

JUISL peLIEHUs] MaTEMaTUYeCKUX 3a1a4
W 3371a4 U3 Pa3IMYHBIX 00JIacTeil HAyKU
Y PEATbHOU KU3HU

Oyuknun u rpaduku. CTeneHb
C IIETIBIM TTOKa3aTeIeM

DyHKITUS, CTIOCOOBI 3aaHNs () YHKIIHH.
B3aumuo ob6parnbie pynkuuu. ['paduk
byHKIINN.

OO6nacth onpeeneHrss 1 MHOXECTBO
3HaueHud pynkuuu. Hynmu Qyskium.
[TpoMe)yTKH 3HAKOTIOCTOSTHCTBA.
UYeTHble 1 HEYETHBIE (YYHKIIUH.
CremneHs ¢ 1EeTbIM TOKa3aTeNIeM.
CrangaptHas ¢opma 3anucu
JICUCTBUTEIILHOI'O YHCIIA.
Hcnonp3oBanue noaxoasamen (hopmsl
3aMUCH JIEHCTBUTEIBHBIX YHCEIT

JUTSI pEIICHUS TTPAKTUICCKUX 3a1a4

U TIPEJICTaBIICHUS JaHHBIX.

OnepupoBaTh NOHATHAMM:
GyHKUHMA, CIOCOOBI 3aAaHUs
GbyHKIIUM, B3aUMHO OOpaTHBIE
byHKIMH, 00J1aCTh ONIPEACICHUS
¥ MHOJKECTBO 3HAYCHHUH (PYHKIINH,
rpa¢uK QpyHKINN; YETHOCTh

Y HEYETHOCTh (DYHKIUU, HYJIU

(G yHKITIH, TPOMEXYTKU
3HAKOIIOCTOSHCTBA.

BeinoHATH npeodpa3oBaHus
CTENEHEH C 1eJIbIM NTOKa3aTesIeM.
Hcnonb30BarTh CTaHIAPTHYIO
dbopmy 3anucu JeHCTBUTEILHOTO
qucla.
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CrerneHHas QyHKIHS C HATypajIbHBIM
U LENbIM TToKa3zaTeneM. Ee cBolicTBa u

rpadux

dopMyaupoBaTh

U WJIIOCTPUPOBATH I'paPUuecKu
CBOICTBA CTENEHHOW (PYHKITUH.
Bripaxkarb ¢gopmysiamu 3aBUCUMOCTH
MEXI1Y BEJIMYUHAMMU.

HUcnoab3oBath HUPpoBbIE

pecypcehl sl IOCTPOCHUS

rpa@ukoB QyHKIMHU U U3ydEHUS

MX CBOWCTB

ApudmeTnueckuil KOpeHb
N—OM CTEICHH.
WppanrioHaabHble ypaBHEHUS
U HEpaBEHCTBA

18

ApudmeTnueckuii KOpeHb
HATypaJibHOW cTerneHu. JlencTBus

¢ apu(pMeTHIeCKUMU KOPHSIMU N—OH
CTEICHH.

Pemenne uppanioHanbHbIX YpaBHEHUN
Y HEPABEHCTB.

CaoiicTBa 1 rpaduK KOpHS N-0i
CTEIICHH

DopMyIMPOBATDH, 3AIIMCHIBATH

B CHUMBOJIMYecKkoil popme

Y WJIIOCTPUPOBATH NPUMeEPaMu
CBOMCTBA KOPHS N-0i1 CTETECHMU.
BbInosHATH npeodpa3oBaHus
HMPpalMOHAIIBHBIX BBIPAKEHUM.
PemiaTbe OCHOBHBIE THIIBI
VPPALMOHAIBHBIX YPaBHEHUM

Y HEPABEHCTB.

IlpuMeHATH /151 peleHust
Pa3JIMYHBIX 32124 UPPALHOHAIIbHbBIC
YPaBHEHUS U HEPABEHCTBA.

CrpouTtb, YUTATH Ipa@uK KOpHS N-0i
CTEIICHH.

Hcnosb3oBaTh HU(PPOBbIE pecypChl
JUTSI TOCTPOEHUs TpauKoB HyHKIIHIA
Y U3y4YECHUS UX CBOMCTB
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@OopMyJIbI TPUT OHOMETPUH.

22

CuHyC, KOCHHYC U TAaHT'€HC YUCIIOBOTO

Onepnp 0OBaThb NMNOHATUAMM: CUHYC,

Tpuronomerpuyeckue aprymMeHTa. ApKCUHYC, apKKOCHUHYC KOCHHYC U TaHT'€HC IIPOU3BOJIbHOTO

YPaBHEHUS Y ApKTAaHI€HC YUCIIOBOIO apryMeHTa. yria.
Tpuronomerpruueckasi OKpyKHOCTb, Hcnonb3oBarhb 3anuch
ONpENEIICHNE TPUTOHOMETPUUECKHUX MIPOM3BOJILHOTO yTJia Yepe3 00paTHbIE
(GyHKIMH 9YUCIIOBOTO apryMEHTa. TPUTOHOMETpUYECKHUE ()YHKITUH.
OCHOBHBIE TPUTOHOMETPUUYECKHUE BoinoHATH Npeodpa3oBaHus
dbopmyisl. [IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHUI.
TPUTOHOMETPUYECKUX BBIPAKEHUM. Pemiatb OCHOBHBIE THUIIBI
Pemienne TpuroHOMeTpUIECKUX TPUTOHOMETPUYECKUX YPABHEHUN
YpPaBHEHUI

[TocnenoBarenbHOCTH 5 [TocnenoBaTenbHOCTH, CIIOCOOBI OmnepupoBaTh NOHATUSIMH:

U TIPOrpeccuu

3a/1aHUs TIOCJIE]0BATEIbHOCTEN.
MOHOTOHHBIE MTOCIE10BATEIHHOCTH.
Apudmernueckas v reoMeTpudecKas
nporpeccun. beckoneuHo yObIBaromas
reoMeTpUYecKast porpeccus.
CyMMa GeCKOHEYHO YObIBaIOIIEH
r€OMETPUYECKON ITPOTPECCHH.
@opMyra CI0KHBIX POLIEHTOB.
Hcnonb3oBaHue nporpeccuu

JUIS PELLICHUS pealbHbIX 3a/1a4
IPUKIJIAHOTO XapakTepa

MIOCJIeI0BATENbHOCTD,
apudmeTrdecKas U reoMeTpruIecKast
nporpeccun; 0ECKOHEYHO yObIBaronias
reOMEeTpUYECKasi MPOTPECcCHsi, cymMMa
OECKOHEUHO yObIBaIOIIEH
r€OMETPUYECKON ITPOTPECCHH.
3amaBaTh N0OCIIEI0BATEIILHOCTH
pa3IUYHBIMU CIIOCOOAMU.
IIpumeHATH GOPMYJLY CIOKHBIX
MPOLEHTOB /IJIsl pellieHns 3a/1a4

U3 pealIbHON MPAKTUKH

(C UCTI0B30BAHUEM KAJIBKYIISATOPA).
HUcnonb3oBaTh CBOMCTBA
MIOCJIeIOBATEILHOCTEN U MPOTPeccuit
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JUTSL PEIICHUS PeabHBIX 3a/1a4
MIPUKJIATHOTO XapaKTepa

[ToBTOpEHUE, 0000MIIECHNE, 3 OCHOBHBIC TTOHATHUS Kypca aJIreOpsl IIpuMeHATH OCHOBHBIC TTOHATHS Kypca
CUCTEMATU3ALMS 3HAHUN M HayaJl MaTEMaTHYECKOI0 aHaIn3a aJIreOpbl ¥ Havajl MaTEMaTHICCKOTO
10 xiacca, 00001IEHHE aHaIM3a JUIs PeIIeHUs 3a1a4
Y CUCTEMAaTH3aus 3HaHUH U3 peajbHOM KU3HU U APYTHX
IIKOJBHBIX JUCLUIIINH
OBHIEE KOJIMYECTBO 68
YACOB I10 [TIPOTPAMME
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11 KJIACC

HaumenoBanue paznena  |KonumdectBo OCHOBHOE cofiep)KaHue OCHOBHBIE BUJIBI JICSITEILHOCTH
(Tembl) Kypca 4acoB o0 ydJaromuxcs
Crenens ¢ panoHaIbHbIM 12 Crenens ¢ paroHaIbHbIM ®opMyJIUPOBATH, 3ANNCHIBATH

OKa3aTEJIEM.
[TokazaTenbHas QyHKUIUA.
[loka3aTenpHbIE YPABHEHUS
U HEpaBEHCTBA

noka3aresiemM. CBOMCTBA CTEIEHU.
[IpeobpazoBanue BEIPAKECHUIA,
coJiepKalluX pallMOHAIbHBIE CTEIEHHU.
[lokazaTenpHbIE YpABHEHUS

Y HEPaBEHCTBA.

[TokazarenbHas QyHKIUS, €€ CBOMCTBA
U rpaduk

B CMMBOJIN4YecKkoii popme

Y WJIIOCTPUPOBATH NPUMeEpPaMu
CBOMCTBA CTEIIEHHU.

IIpyMeHSTH CBOMCTBA CTEIIEHU

JUTs1 TpeoOpa3oBaHus BbIPAKEHUH.
DopmMyIMpPOBATH

Y WITKOCTPUPOBATh rpapuuecKku
CBOMCTBA MOKA3aTEIbHON (YHKIIUU.
PemiaTtb OCHOBHBIE THITBI
ITOKA3aTEJIbHBIX YPABHEHUN

Y HEPABEHCTB.

Hcnonb3oBaTh HUPPOBBIE peCypChl
JUTSL TIOCTPOEHUS TpapuKOB (HyHKIIHIA
Y U3y4YEHUs UX CBOWCTB

Jlorapudmudeckas ¢yHKITHUS.
Jlorapudmudeckue ypaBHEHHSI
U HEpaBEHCTBA

12

Jlorapudwm uucna.
JlecsITHUHBIE U HATypallbHBIC
JorapuMal.

[IpeoOpazoBaHue BbIPAKECHUM,
COJEpIKALUX JIOTapU(PMBIL.
Jlorapudmuyeckue ypaBHEHHs
Y HEpaBEHCTBA.

DopMyJINPOBATH, 3ANNCHIBATH
B CUMBOJIM4eCKOH popme

Y WIJIIOCTPUPOBATH PUMeEPaMu
CBOICTBa Jiorapudma.
BoimosHATH npeodpa3oBaHus
BBIPOXKEHUH, CONEPKALIUX
JorapuQmsl.
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Jlorapudmuyeckas QpyHKIus, ee
CBOMCTBA U TpaduK

DopmMyJIHPOBATH
U WLJIIOCTPUPOBATh I'Papuyecku

CBOMCTBA JIOTapU(PMUIECKON PYHKITUH.

PemiaTs OCHOBHBIE TUIIBI
norapu(MUYECKUX YpPaBHCHUM

Y HEPaBEHCTB.

Hcnonb3oBaTh HU(PPOBBIE pecypehl
JUTsl TOCTpOeHUs rpaduKoB (PYHKITUN
Y U3YYEHUS X CBOWCTB.
3HAKOMUTBHCH C HCTOPUEH Pa3BUTHS
MaTeMaTUKH

Tpuronomerpuyeckue
GbyHKIIUU U UX TpaduKy.
Tpuronomerpuyeckue
HEpPaBEHCTBA

Tpuronomerpudeckue GyHKIINH, UX
CBOMCTBA U TpadUKH.

[TpuMepb! TPUTOHOMETPUUIECKHUX
HEPABCHCTB

OnepupoBatb

NMOHATHEM IepuoaAnyuecKas GpyHKIuS.
Crpourb, aHaIU3UPOBATD,
CpaBHHMBATH rpaduku
TPUTOHOMETPUYECKUX (DYHKIIMIA.
DopMyIMpoOBaTh

Y WIIKOCTPUPOBATh rpapuuecKku
CBOMCTBA TPUTOHOMETPUUYECKUX

G yHKITHIA.

Pemarsb npocreimme
TPUTOHOMETPUYECKHE

HEPABEHCTBA.

Hcnonb3oBars rpagpuku

JUISL pELIEHUS] TPUTOHOMETPUUECKUX
HEPaBEHCTB.
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Hcnonn3oBaTh nugpoBbie pecypebl
JUISL TIOCTPOEHUs TpauKoB HyHKIIHIMA
Y U3y4E€HUS UX CBOMCTB

[IponsBognas. [Ipumenenue
MTPOU3BOJHOMN

24

HenpepwiBubie ¢pyHkimu. Meton

HHTCPBAJIOB I pCIICHNSA HCPABCHCTB.

[IpousBonHas QyHKIUU.
['eomeTpuueckuii U GU3MIECKUIMA
CMBICJI IPOU3BOIHOM.

[Ipon3BOIHBIE PIIEMEHTAPHBIX
¢dbynkmuii. [IpouzBogHast CyMMBI,
MIPOU3BENEHUS, HACTHOTO (DYHKIIMIA.
[IpumMeHneHne npon3BOIHON

K UCCIIEIOBAaHUIO (PYHKIUI

Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxnenue HanboIbIero

Y HAaUMEHBIIIETO 3HAUYCHUS (PYHKITUH
Ha OTpE3KE.

[IpuMeneHnune npou3BOaHON

JUISl HAXOKJICHHS] HAaUJTy4Ilero
penieHrs B IPUKIIAJHbIX 3a1a4ax,
JUIS1 OPENIETIEHUS CKOPOCTH TMpoLecca,
3aJlaHHOr0 (hOpMYJIOH Wi rpapukoM

OnepupoBaThb NOHATHSMM:
HernpepbIBHAS (PYHKITUS; TPOU3BOTHAS
GyHKIUY.

Hcnonb30BaTh reOMETPUUECKUI

U (PU3NYECKUN CMBICI IPOU3BOTHON
IUTSL PELLICHUS 3a]1a4.

Haxoauthb pou3BOgHbIE
AJIEMEHTAPHBIX (DYHKIIHIA,
BBIYMCJIAATH [TIPOU3BOIHBIC

CYMMBbI, IPOU3BEICHUS, YACTHOTO

G yHKIMA.

Hcnonb30BaTh MPOU3BOIHYIO

JUTSL iCCTieIoBaHusT (DYHKITAN

Ha MOHOTOHHOCTb U SKCTPEMYMBHI,
NPUMEHSATH Pe3yJIbTaThI
HCCJIEIOBAHUS K TOCTPOCHUIO
rpaduKoB.

IIpuMeHSTH TPOU3BOIHYIO

JUISL HAXOKIECHHUS HAWTYYIIEro
pelieHus B IPUKJIAIHBIX, B TOM YHCIIC
COLMAIIbHO-3KOHOMHUYECKHX, 3a7a4ax.
3HAKOMHUTBHCH ¢ UCTOPHUEH PA3BUTHUS
MaTeMaTUYECKOro aHaJIN3a

27



MHTerpai u ero npuMeHEHHs

[lepBooOpa3znas. Tabmuna
EPBOOOPA3HBIX.

HNHuTerpai, reoMeTpu4ecKui

U GU3NYECKUI CMBICI UHTErpaa.
Brruncnenue unrerpana no gopmyse
Hrerorona—JleitOunia

OnepupoBaThb NOHATHUAMM:
nepBoOOpa3Hasi, MHTErpasl.

Haxoauts nepoodpasHbie
AJIEMEHTApHbIX (YHKIUH; BBIYUCIATH
MHTETPAI MO popMy.ie
Hrrorona—JleiiOuuria.

3HAKOMUTBHCHA C HCTOPHEH Pa3BUTHUS
MaTEMaTUYECKOTO aHaJInu3a

CucreMbl ypaBHEHUI

12

CucreMbl TMHEWHBIX YPaBHEHU .
Pemenne npuknaaHeix 3a1a4d

C IOMOIIBIO CUCTEMBI JINHEWHBIX
YPaBHEHHUM.

CucreMbl U COBOKYITHOCTH LIEJIBIX,
paLOHAIbHBIX, UPPALIMOHAJIILHBIX,
NOKa3aTeJIbHBIX, JIOrapu(PMUIECKUX
YPaBHEHUU U HEPABEHCTB.
Hcnonb3oBanue rpad@ukoB GyHKIUN
JUISl pELIEHUS] YPABHEHUI U CHCTEM.
IIpuMeHeHune ypaBHEHUH, CUCTEM

Y HEPABEHCTB K PELICHUIO
MaTeMaTUYECKHUX 3a/1a4 U 3a71a4

U3 pa3IM4YHbIX 00JIaCTel HayKu

Y peaJbHOU KU3HU

OnepupoBaTh NOHSATHSIMH: CUCTEMA
JIMHEWHBIX YPABHEHUN U €€ PEIICHHUE.
Hcnonb30BaTh CUCTEMY JIMHENHBIX
YPaBHEHMH ISl PELLICHHUS
IIPAKTUYECKUX 3a]a4.

HaxoauTts pemieHust NpoCTeNImx
CUCTEM U COBOKYITHOCTEU
paIMOHANIbHBIX YPaBHEHUN

Y HEPABEHCTB.

Hcnoab3oBaTh rpaduky QyHKIINMA
JUISl PELLIEHNS] YPABHEHU .
MoaenupoBaTh peabHbIE CUTYAIlUU
Ha SI3bIKE aNreOphl, COCTABIAThH
BBIPAYKEHUS, YpaBHEHUS, HEPABEHCTBA
Y CHCTEMBI 110 YCJIOBUIO 3a/1a4H,
HCCJIeI0BATH NIOCTPOCHHBIE

MOJIeJIM C HCITOJIb30BaHUEM arlrapara
anreopbl
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HaTtypanbHeie 1 niensie yncia

HatypanbHeie u niensie yncna
B 33/1a4aX U3 PEAIbHOU KU3HU.
IIpu3Haky 1eIMMOCTH LIEJIBIX YHACEI

OnepupoBaTh NOHATHSIMM:
HaTypaJbHOE YHCJIO, IIEJI0C YUCIIO.
Hcnonb30BaTh MPU3HAKU ACIIMMOCTH
EJIBIX YHCEI, PAa3JIOKCHUC YK CIIa

Ha IPOCThIC MHOXKUTEIH JIJIS PEIICHUS
3ama4

[ToBTOpeHue, 00001ICHNE,
CHUCTEMaTH3allis 3HAHUH

18

OcHOBHBIE MTOHATHUS Kypca alreOpsl
Y Ha4yaJl MAaTEeMaTUYeCKOro aHajIu3a,

0000IIIeHNE U CUCTEMATH3aIMs 3HAHUHN

Pemate npukiIagHbie 321241

U3 Pa3IMYHbIX 00JaCTeN HayKn

U PEaJIbHOM KU3HU C IIOMOILBIO
OCHOBHBIX MOHSATUH Kypca anreOpbl
Y Ha4yaJl MAaTEMAaTHYECKOI0 aHaIn3a.
Bei0uparhb onTUManbHbBIE CIOCOOBI
BBIYMCIICHU .

Hcnonb3oBaTh A/ pelieHus 3a1a4
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI
ypaBHEHUH, CBOWCTBA (DYHKIUI

U rpaduKoB

OBUIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME

102
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®OEJEPAJIBHAS PABOYAS [IPOI'PAMMA YUEBHOI'O KYPCA
«TEOMETPUSI»

HOACHUTEJIBHASA 3AIIMCKA

BaxxHocTh yueOHOro Kypca reoMeTpuu Ha YPOBHE CPEAHEro o0LIero o0pa3oBaHUs
OOyCJIOBJIEHA TPAKTUYECKOM 3HAYMMOCTBIO METANpPEAMETHBIX U  MPEIMETHBIX
pe3ysibTaToB  OOY4YEHHS] TEOMETPUU B  HAMNPABICHUM JUYHOCTHOTO PA3BUTHUS
oOydarommxcs, (GopMupoBanus (PyHKIMOHATHLHOM MaTEMaTHUYECKOW TIPaMOTHOCTH,
W3y4YEHUsI JIPYrUX Y4eOHBIX IAUCHUIUIMH. Pa3BuTHe y OO0Oydaromuxcs MpaBUIIBHBIX
MPECTABIICHUA O CYIIHOCTA W TIPOUCXOXKJICHUU TE€OMETPUUYECKHX aOCTpaKIIHii,
COOTHOILIEHUU PEATbHOTO U WACAIbHOI0, XapaKTepe OTPaXEHUS MaTeMaTH4eCKOu
HAyKOM  SIBIEHMW W TPOLECCOB  pPEAIbHOTO  MHMpPAa, MECT€  I'€OMETPHUHU
B CHCTEME HayK M pPOJM MaTeMaTUYeCKOro MOJICJIMPOBAHUS B HAYYHOM IO3HAHUU
U B MPAKTUKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOI'O MHUPOBO33PEHHS OOYUaAIOIIMXCH,
a Tak)Ke Ka4eCTB MBIIUICHUS, HEOOXOIUMBIX JJIsl aAaNTallii B COBPEMEHHOM OOIIIECTBE.

['eoMeTtpust siBisieTcss OAHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEAHETO OOILEro
oOpa3oBaHusl, TaK Kak O0OECIeYMBAET BO3MOXXHOCTb M3Y4YEHHUs KaK JUCHUILUIMH
€CTECTBEHHO-HAYYHO! HAIIPaBJICHHOCTH, TaK U TYMaHUTaAPHOM.

Jlormdyeckoe MbIIUICHHE, (POPMUPYEMOE TMPH U3YUYCHHH OOY4YarOIIUMUCS
MOHSATUMHBIX OCHOB T'€OMETPUU M TOCTPOCHUHU LEMOYKH JIOTUUECKUX YTBEPKIACHUMN
B XOJIE€ PEILICHHS] T€OMETPUUYECKUX 3a7a4, YMEHUE BBIJBUTATh U ONPOBEPraTh THIOTE3bI
HEMOCPEACTBEHHO HCIONb3YIOTCA MPHU PEIIEHUH 337a4 €CTECTBEHHO-HAYyYHOIO IMKJIA,
B YaCTHOCTHU U3 Kypca (pU3HKu.

YMeHue oprueHTUPOBAaThCA B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX
001acTsIX NeATeIbHOCTH YesioBeka. OpUeHTalus 4eJIoBeKa BO BPEMEHU U MPOCTPAHCTBE
— HE0OXOJMMOE YCJIOBHE €0 COLHUATbHOrO ObITHS, (opMa OTPaXKEHHS OKPYKAIOIIEro
MUpa, YCIOBUE YCIIEIIHOr0 MO3HAHUS U aKTUBHOT'O MPeoOpa30BaHusl AEUCTBUTEIILHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU OOpa3zaMu OOBEIUHSET PasHble BUIALI Y4eOHOU
U TPYJOBOU ACSATENBHOCTH, SIBISIETCA OJAHUM U3 MPO(ECCHOHATBHO BAXKHBIX Ka4yeCTB,
MO3TOMY aKTyajbHa 3ajaya (OPMHUPOBAHUS Yy OOYYAIOMIMXCS MPOCTPAHCTBEHHOIO
MBIIUIEHUSI KaK Pa3HOBHIHOCTH OOPa3HOI0 MBIIUIEHUSI — CYIIECTBEHHOIO KOMIIOHEHTA
B IIOJTrOTOBKE K MPAKTUYECKON JEATEIIbHOCTH IO MHOTUM HaIlPaBICHUSIM.

Ilens  ocBoeHus  mporpamMmbl  ydyeOHoro  kypca  «['eomerpusi» —
o01reoOpa3oBaTeIbHOE W OOHIEKYJABTYPHOE  Pa3BUTHE  OOy4YaIOIIMXCS — 4yepes
o0ecriedeHue BO3MOKHOCTH TNPUOOPETEHUS M MCHOJIb30BAHUSI CUCTEMATHUYECKUX
r€OMETPUYECKUX 3HAHUW W JEHCTBUM, CHENU(PUUHBIX TEOMETPUH, BO3MOKHOCTH
YCHEIIHOTO MPOAOJDKEHUST 00pa30oBaHUsl MO CIEHUAIBHOCTSAM, HE CBSI3aHHBIM
C IPUKJIAIHBIM UCIOIb30BAHUEM I'€OMETPUHU.

[IpuoputeTHBIMU 3a7a4aMU OCBOEHHUS ydeOHoro kypca «l'eomerpum» B 10-11
KJ1accax sIBJISIFOTCSI:
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(opMHUpOBaHUE NPEJACTABIECHUS O TEOMETPUM KaK YacTH MHUPOBOW KYJIbTYpBI
Y OCO3HAHHE €€ B3aMMOCBS3U C OKPYKAIOLIUM MHPOM;

(opMUpOBaHUE TPEACTABICHHUS O MHOIOTPAaHHUKAX W TeJaxX BpALIEHUs Kak
O BOKHEUIIMX MaTEMaTHYECKUX MOJEIAX, TO3BOJIIIOIINX OIUCHIBATh U U3y4aTh pa3HbIC
SBJICHUS OKPYKAIOIIETO MUPA;

(opMUpOBaHUE YMEHUS PACIIO3HABATh HA YEPTEKAX, MOJIEIISIX U B PEAIbHOM MHPE
MHOTOI'PaHHUKH U TeJla BPAILCHNS;

OBJIAJICHWE METOJAMM pEeUIeHUsl 3aJad Ha IMOCTPOEHUS Ha H300paKEHUSIX
MPOCTPAHCTBEHHBIX (UTYP;

(dopmupoBaHue YMEHUS OIepUpPOBATh OCHOBHBIMU MOHATUAMHA
O MHOTOI'PaHHMKaX U TeJaX BPall€HUs U UX OCHOBHBIMHU CBOMCTBaMU;

OBJIQ/ICHUE aJIrOPUTMaMU pEIIEHUs OCHOBHBIX THIIOB 3ajad, (popmMupoBaHue
YMEHHS TPOBOJUTH HECIOXKHBIE JOKA3aTEJbHBIE PACCYKIEHUS B XOJIE PELICHHUS
CTEpPEOMETPUUECKHUX 3a/1a4 U 334 C IPAKTHYECKUM COJIEPKAHUEM;

pa3sBUTHE WHTEJUIEKTYAIbHBIX M TBOPYECKUX CIOCOOHOCTEH OO0ywaroumxcs,
MO3HABATEJIbHON aKTUBHOCTH, UCCIIEOBATENBCKUX YMEHHUM, KPUTUIHOCTHA MBIIIUICHHUS;

(opmupoBaHu€e PyHKIIMOHAIBHON IPAMOTHOCTH, PEJIEBAHTHON F€OMETPUU: YMEHHE
pacro3HaBaTh NPOSIBICHUS T€OMETPUUYECKUX MOHATUH, 00OBEKTOB U 3aKOHOMEPHOCTEH B
pEAIbHBIX U3HEHHBIX CHUTYallMsAX M TMPU H3YYEHHH JPYrUX Y4EOHBIX MPEIMETOB,
IPOSIBJICHUSI 3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYyNIHpPOBATh HX Ha S3bIKE
F€OMETPUM U  CO3/1aBaTb T'€OMETPUYECKHME MOJENH, NPUMEHATH OCBOCHHBIN
reOMETPUYECKUMI ammapar Juisi pelIeHuss MNPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
WHTEPIPETUPOBATh U OLIEHNUBATH ITOTYYEHHBIE PE3YJIbTaTHI.

OTIMYUTENHEHOM 0COOEHHOCTHIO IPOTPAMMBI [0 TEOMETPUH SIBISIETCS BKIIIOUEHHUE B
KypC CTEPEOMETPHUH B HauaJie €ro U3y4eHus 3ajay, peliaeMbIX Ha YPOBHE UHTYUTUBHOIO
NO3HAHMS, W ONpeAeNieHHbIM 00pa3oM OpraHum3oBaHHas paboTa HaJa HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHIO IOTHYECKOTO ¥ IPOCTPAHCTBEHHOT'O MBIIIJICHUS, CTUMYJIUPYET
IIPOTEKAHWE WHTYUTHUBHBIX IIPOLECCOB, MOTHUBUPYET K JaJbHEHUIEMY W3Y4YEHUIO
peIMeTa.

[IpennoyreHue oTAaeTCs HArJasJHO-KOHCTPYKTUBHOMY METOAY OOy4YEHUs, TO €CTh
TEOPETUYECKNE 3HAHUS HMEIOT B CBOEM OCHOBE YYBCTBEHHOCTb IIPEIMETHO-
IIPAKTUYECKOM  ACATEIbHOCTH. Pa3BUTHE  NPOCTPAHCTBEHHBIX  MPEICTABICHUN
y oOy4aroumxcs B Kypce CTEPeOMETpUU TIPOBOJUTCS 3a CUET pelIeHUs 3aaad
Ha  CO3/laHHE MPOCTPAHCTBEHHbIX OOpa3oB M  3aJady Ha  OIEpUpOBaHUE
IPOCTPAaHCTBEHHBIMU ~ oOpa3zamu. Co3maHue o0pa3a MOPOBOAUTCA C  OMNOPOH
Ha HArJISAHOCTh, a ONIEPUPOBAaHKE 00Pa30M — B YCIOBUAX OTBJIEYEHUS OT HATJISIIHOCTH,
MBICJIEHHOT'O U3MEHEHMS €r0 UCXOAHOIO COAEPIKAHHUS.

OCHOBHBIMM ~ cOZiepXKaTeNbHBIMM JIMHUSAMU y4eOHOro Kkypca «l'eomerpus»
B 10-11 «xmaccax sBisrorcsa: «MuororpanHukn», «lIpsmbple W ITOCKOCTH
B IpocTpaHCcTBe», «Tena BpameHus», «BekTopsl U KOOpAMHATHI B MHPOCTPAHCTBE.
dopmMupoBaHHUE JIOTUYECKUX YMEHUHN paCHpEesaeTcss HE TOJNBKO MO COAEP/KATEIbHBIM
JIMHUSIM, HO | 110 ToJIaM OOYy4€HHS Ha YPOBHE CPETHETO 00IIero oopa3oBaHusl.
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Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJibTaTaM
OCBOGHMSI MPOrpaMMbl 10 TE€OMETPUH, PACHPEACICHHBIM IO ToAaM OOYy4eHHs,
CTPYKTYPHUPOBAHO TakKUM 0Opa3oM, uTOObI OBIAJCHHE T€OMETPUYECKUMU TMOHATHSIMHU
Y HaBbIKAMHU OCYILIECTBISIIOCH IMOCIEAOBATENbHO M IMOCTYNATEIbHO, C COOJIIOJICHUEM
MPUHIINAIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAIHUCH B OOIIYIO CHUCTEMY
r€OMETPUUECKUX TPEACTABICHUIN 00YJaromuXcsl, paciupss U yriayomnss ee, oopasys
IPOYHBIE MHOXKECTBEHHBIE CBSI3U.

OOmiee YMCIO YacoB, PEKOMEHIOBAaHHBIX JUIS HW3Y4YeHHS Y4eOHOro Kypca
«I'eomerpusi» — 102 ygaca: B 10 kiacce — 68 yacoB (2 yaca B Hepenmo), B 11 kiacce —
34 yaca (1 gac B Hegeno).

COJEPXAHUE OBYYEHUA

10 KIIACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS cTepeoMeTpur. Touka, mpsiMasi, IUIOCKOCTb, MPOCTPAHCTBO.
[TonaTre 006 aKCMOMAaTUYECKOM IMOCTPOECHUHU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU
U CJICACTBUA U3 HUX.

B3anMmHOE  pacnonokeHue OpsAMBIX B IIPOCTPAHCTBE:  IIEpECEKaroluecs,
napajJiebHble U CKpeluBaromuecs npsamele. [lapamnenbHOCTh NPAMBIX U IUIOCKOCTEN
B MPOCTPAHCTBE: IMAPAJUIENbHBIE MPSIMBIE B IPOCTPAHCTBE, MAPALIETBHOCTH TPEX
MPSAMBIX, TAPAIUIEITBHOCTD IPSIMOM U TIIIOCKOCTH. Y TJIbI C COHAITPABJICHHBIMU CTOPOHAMM,
Yo MEXIy NPSIMBIMH B IIPOCTpaHCTBe. llapaiuienbHOCTh MIIOCKOCTEN: MapajuiebHbIE
IJIOCKOCTH, CBOMCTBA MapaJUICNIbHBIX ILIOCKOCTER. lIpocreimune mpocTpaHCTBEHHBIE
(Gurypbl Ha MIOCKOCTH: TETPadIp, KyO, Mapajienenumnes, IoCTPOCHUE CEUeHUN.

[lepieHAUKYISIPHOCTD TPAMOM W IUIOCKOCTH: TEPIECHAUKYISIPHBIE MPSIMbIE
B IIPOCTPAHCTBE, NPSIMBIE NTAPAJUICIIBHBIE U MEPIICHINKYJISIPHBbIE K IUIOCKOCTH, ITPU3HAK
MEPNEHANKYJIIPHOCTU MPSMOW M TUIOCKOCTH, TEOPEMA O MPSAMOW MEPIEHANKYISIPHOM
IJIOCKOCTU. YTJbl B IPOCTPAHCTBE: YIOJI MEXAY NPSIMOM U IUIOCKOCTBIO, JBYIPAHHBIM
yroJj, JJMHENHBINA yroa ABYTPaHHOrO yria. [lepneHauKyissp U HaKJIOHHBIE: PACCTOSIHHE
OT TOYKHU JI0 TJIOCKOCTH, PACCTOSTHUE OT MPSIMOM JO0 IUIOCKOCTH, MPOEKIUS (UTYPHI
Ha IJIOCKOCTh. llepnenauKynsapHOCT IIOCKOCTEN: TPU3HAK ITEPIICHINKYIIPHOCTH JBYX
IJIOCKOCTEN. Teopema 0 Tpex NepHeHIUKYIApax.

MHororpasHuKHu

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE JJEMEHTHI MHOIOTPAHHHUKA, BBIITYKJIBIE
Y HEBBINYKJIbIE MHOIOIPAaHHUKHM, pa3BepTKa MHOrorpaHHuka. llpusma: n-yronpHas
npu3Ma, TpaHu U OCHOBAHUS IPU3MBI, PSAMasi U HAKJIOHHAs MPU3MbL, OOKOBAas ¥ MOJTHAs
MIOBEPXHOCTh TMpu3MbL. llapaiuenenunen, npsSMOYroONbHBIM IMapajuIeNeNUuIE] U €ro
cBoiicTBa. [lupamuaa: N-yronbHas NUpaMua, IPaHd U OCHOBAaHUE MUPAMMUJIbI, OOKOBas
U TOJHAs MOBEPXHOCTh NMUPAMUIBL, MPABUIbHAS M yCEUEHHAs MUPAMUIA. DIJIEMEHTBI
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npu3Mbl W nupamMunbl. [lpaBuibHBIE MHOTOIpaHHMKH: TOHATHE NPABUIBHOTO
MHOIOI'DAHHUKA, I[pPaBWIbHAs NpU3Ma W INpaBWIbHAsg NUPAMUIA, IPABUIIbHAS
TpeyroJjibHasg MUpaMuJa U NPaBUIIbHBINA TeTpajap, KyO. [IpencraBienre o npaBUIIbHBIX
MHOT'OTPaHHUKAX: OKTa’ap, TOAECKAdIp U uKocadap. CedueHus MpU3Mbl U MUPAMUIBIL.

CummeTpust B TOPOCTPAHCTBE: CHMMETPUS OTHOCUTEIBHO TOYKH, IPSMOH,
IJIOCKOCTU. ODJEMEHTBl CHMMMETPUM B NUPaMUIAX, NapaJUIEIENUNENax, MPaBUIbHBIX
MHOI'OTpaHHUKAaX.

Boluucnenue 31eMEHTOB MHOTOI'PaHHHUKOB: peOpa, auaroHaiu, yribl. [Dnomans
OOKOBOI MOBEPXHOCTU U MOJHOM MOBEPXHOCTH MPSMOM MPU3MBI, TUIONIA/Ib OCHOBAHUM,
TeopeMa 0 OOKOBOM MOBEPXHOCTH MPsiMOU TIpu3Mebl. [lnomans 60KOBOM MOBEPXHOCTH U
IIOBEPXHOCTHU IIPABWJIBHOM INUPAMUJBI, TE€OpeMa O IUIOLIAAX YCEYEHHOM IUPaMUJBbI.
[Torstue 06 o6beMe. OOBEM TUPAMUIBI, TPU3MBI.

[lono6upie Tenma B  mpoctpaHcTBe. COOTHOLIEHUS MEXAY IUIOHIAISIMU
MOBEPXHOCTEHN, 00BbEMaMU MOA0OHBIX TEJL.

11 KJIACC

Tesia Bpamenust

[unuaapudecKas MOBEPXHOCTh, 00pa3yIOITUe IMIHHIPUICCKON ITOBEPXHOCTH, OCh
HUIMHAPUYECKONH TmoBepxHOoCcTU. LunmmHap: ocHoBaHusST U OOKOBasg IOBEPXHOCTb,
oOpa3zyrolias ¥ 0Ch, IJIONIAbL OOKOBOM U MOJHOW MOBEPXHOCTH.

Konudeckass mMOBEpXHOCTh, OOpa3yrolMe KOHUYECKOW TOBEPXHOCTH, OCh
U BEpIIMHA KOHMYECKOW MoBepxHocTU. KOHyC: OCHOBaHHME M BepilvHa, o0pasyromas
U OCh, ILJIOIIAb OOKOBOM M TMOJHOM MOBEPXHOCTU. Y CEUEHHBIH KOHYC: 00pa3yroIiue
¥ BBICOTA, OCHOBAaHUS 1 OOKOBasi MOBEPXHOCTh.

Cdepa u map: ueHTp, paauyc, IuameTp, IUIoIIalb MOBEpXHOCTH cdepbl. BzanMuoe
pacmosoxenne chepsl U TUIOCKOCTH, KacaTeIbHas IJIOCKOCTh K cdepe, TIomanab cQephl.

N300pakenre Ten BpalmeHus Ha IIIOCKOCTH. Pa3BepTka MuIMHIpa 1 KOHYyCA.

KomOuHammu Tenm BpaiieHuss ¥ MHOTOTPaHHHUKOB. MHOTOTpaHHUK, ONMUCAHHBIN
okoJ10 cepsrl, chepa, BIMCaHHAs] B MHOTOTPaHHUK, WJIA TEJIO0 BPAIICHHUS.

[Tonsitue 06 oOveMe. OcHOBHBIE CBOMcTBa 00beMOB Ten. Teopema 00 oObeme
NpSMOYTOJILHOTO Mapajieienuresa u ciaencTeus u3 Hee. O0beM MUIMHAPA, KOHYyCA.
O06BeM mapa u mwionaas chepsl.

[Tomo6usie Tenma B  mpoctpaHcTBe. COOTHOILIEGHUS MEXAY IUIOHIAASIMU
MOBEPXHOCTEMN, 00bEMaMU MOAOOHBIX TEIL.

Ceuenusa muiauHApa (MapajUieiIbHO W MEPHEHAUKYISIPHO OCH), CEYCHHUS KOHYcCa
(mapannensHOe OCHOBAHMIO M TMIPOXOJISIIEE Yepe3 BEPIINHY), CEUSHHS Mapa.

BekTopbl 1 KOOPpAUHATHI B IPOCTPAHCTBE

Bektop Ha miockoct W B mpoctpaHcTBe. ClOK€HHE W BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4YHcho. PasnokeHwe BeKTOpa MO TpeM HEKOMIUIaHAPHBIM
BekTopam. [lpaBuno napamnenenunena. PemieHue 3anad, CBS3aHHBIX C MPUMEHEHUEM
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MIPABHJI JEUCTBUI C BeKkTOpaMu. [IpsiMmoyronbHasi cucteMa KOOPAMHAT B IPOCTPAHCTBE.
KoopnuHatel Bektopa. IIpocreiimme 3amadv B KOOpAMHATAX. YTOJ MEXKIY BEKTOPAMHU.
CkansipHoe  TNpOW3BENCHHE BEKTOPOB. BpluMCIEHWE YIrJIOoB MEXAYy MpSIMbIMU
U IUIOCKOCTSIMUA. KOOpIMHATHO-BEKTOPHBINA METO/I IIPU PEILIEHNH F'€OMETPUUYECKUX 3a7au.

HPEIMETHBIE PE3YJIBTATbBI

K xoniy ooyuenust B 10 kiacce 00ydaronuiics MoayduT CAeayrolue NpeaIMeTHbIC
pe3yIbTaThI:

OTIEpUPOBATH MOHATUSIMU: TOUKA, MPAMasi, INIOCKOCTb;

IPUMEHSTh aKCUOMBI CTEPEOMETPHH U CIEJACTBUS W3 HUX TIPU PEIICHUH
TEOMETPUIECKUX 3a/1a4;

OTIEpUPOBATHh TMOHATHUSAMH: TAPATUICTHPHOCTh W TEPHEHAUKYISIPHOCTh TMPSIMBIX
U TJIOCKOCTEH;

KJacCUUIMPOBaTh  B3aUMHOE  PAaCHOJIOKEHHE  MPSAMBIX W IUIOCKOCTEH
B IIPOCTPAHCTRBE;

ONEpUPOBATh TMOHATUSAMU: ABYTPAHHBIA Yroji, TPaHU JBYIPAHHOIO yria, pedpo
JIBYTPAHHOTO YTJIa, TMHEHHBIN yroJl ABYTPAHHOTO YTJIa, TP yCcHas Mepa IBYTPAaHHOTO yIJIa;

ONIEpUPOBATh  TOHATHSAMHU: MHOTOTPAHHHWK, BBIMYKJIBIH W HEBBITYKJIBINA
MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTpaHHUKA, TPaBUILHBI MHOTOTPAHHUK;

pacmo3HaBaTh  OCHOBHBIC BHJbl MHOTOTPAHHMKOB (MHUpaMuaa, TPHU3MA,
PSIMOYTOJIBHBIN Mapajuiesienume, Ky0);

KJ1acCU(UIIUPOBATh MHOTOTPAHHUKH, BbIOWpAs OCHOBAHHS IS KJacCH(pUKAIMH
(BBIMTYKJIBIE W HEBBIMYKJIBIE MHOTOT'PAHHUKH, MPaBUIHLHBIE MHOTOTPAHHUKH, TPSIMbIC U
HAKJIOHHBIC TIPU3MBI, TTapajlIeTICIUTIC b );

OTIEpUPOBATH MOHATHUSIMHU: CEKYINAas INTIOCKOCTh, CECUCHUE MHOTOI'PAaHHUKOB;

OOBSCHATH MPUHLIUIBI TOCTPOCHUS CEUCHUM, UCTIONb3YsS METOJ] CJIEJIOB;

CTPOUTh CEUEHHS] MHOTOTPAHHUKOB METOJOM CJIEAOB, BBINOJIHATH (BBIHOCHBIE)
IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00bEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHU3Y;

pemath 3aJadd Ha HAXOXIACHUE TEOMETPUUECKHX BEIMYMH 10 o0pasiam
WIK aJTOpUTMaM, TPUMEHSS W3BECTHBIC AHAJIMTHYECKHUE METOABl TIPH PEIICHUH
CTaHJAPTHBIX MATEMATHUYCCKUX 3a7a4 Ha BBIYUCICHUE DPACCTOSHUN MEXIY IBYMS
TOYKaMH, OT TOYKH JO MPSIMOM, OT TOYKU JIO TJIOCKOCTH, MEKIY CKPEIIMBAIOITAMHUCS
PSIMBIMU;

pemaTth 3amadd Ha HaXOXKJICHHE TEOMETPHYCCKHUX BEIMYWH IO 00pas3iaMm WIn
JITOpUTMaM, MPUMEHSISI U3BECTHBIC AHATMTUYECKUE METO/TbI TTPU PEILICHUU CTaHIapTHBIX
MaTeMaTUYeCKHUX 3a/ad Ha BBIUYMCICHUE YIJIOB MEXIY CKPEHTUBAIOIIMMUCS TPSIMBIMHU,
MEXIY TIPSIMOM U TTOCKOCTBIO, MEXKTY TIJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB;

BBIUHUCIISATh OOBEMBI W IUJIOMAAM TIOBEPXHOCTEW MHOTOTPAaHHUKOB (MpU3Ma,
nupaMuaa) ¢ MpUMEHEHHEeM (OPMYJ, BBIYHCIATH COOTHOIICHUS MEXKTY ILIOMAIIMU
MOBEPXHOCTEH, 00beMaMu MOA00OHBIX MHOTOI'PaHHUKOB;
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OIlEpUPOBaTh MOHATUSAMHU: CUMMETPHsI B IPOCTPAHCTBE, LEHTP, OCh U IUIOCKOCTH
CUMMETPHH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (PUTYPBI;

U3BJIEKATb, peoOpa3oBbIBaTh U UHTEPIPETUPOBATH uH(}OopMaIuio
O TPOCTPAHCTBEHHBIX TE€OMETPUUECKHX (Urypax, MNpEACTAaBICHHYIO Ha YepTekKax
U PUCYHKaX;

OPUMEHSATh T€OMETPUYECKUE (aKThl [JIsl pPEUICHUS CTEPEOMETPUYECKUX 3anad,
IPEAIONATalOUX HECKOJbKO IIaroB PEIICHMS, €CJIM YCIOBHS NPUMEHEHUS 3aJaHbI
B IBHOH (hopme;

OPUMEHSATh  MPOCTEUIME  MPOrpaMMHBIE  CPEICTBA W BJIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CUCTEMBI ITPU PELIEHUN CTEPEOMETPUUECKUX 3a/1a4;

OPUBOJUTH MPUMEPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJAE U KHU3HHU,
pacro3HaBaTh MPOsIBIEHUE 3aKOHOB FEOMETPUU B UCKYCCTBE;

MIPUMEHSTH MOJTyYEHHBIE 3HAHUS Ha MMPAKTUKE: AHATM3UPOBATh PEaIbHbIE CUTYALIH
U TPUMEHATh H3YyYEHHBIE MOHATHS B MPOLECCE IMOMCKA PELIEHUS MaTeMaTHYeCcKu
C(OpMYJTUPOBAHHONW MPOOJIEMBI, MOJEIUPOBATH pEAIbHbIE CUTYAallUH Ha S3bIKE
TE€OMETPHUH, UCCIEN0BATh MOCTPOCHHBIE MOJEINA C MCHOJB30BAHUEM TI€OMETPUUYECKUX
NOHATUNW W TEOpEM, ammapara ainreOpbl, peuiarb NPAKTUYECKHUE 3aJaud, CBA3aHHbIC
C HAXOXKJICHHEM I'€OMETPUYECKUX BEJINYHUH.

K xoniry oOyuenus B 11 kiacce o0y4aronuiics HayduTCs:

ONEpUPOBATh  MOHATHAMU:  [UJUHAPUYECKAs TOBEPXHOCTb,  0Opa3yroliue
IUAJTMHIPUYECKON TMOBEPXHOCTH, IWJIUHJIP, KOHWYECKAas MOBEPXHOCThb, OOpa3yrollue
KOHUYECKON TOBEPXHOCTH, KOHYC, chepruecKasi TOBEPXHOCTh;

pacrno3HaBaTh Tena BpamieHus (MUIUHAP, KOHYC, cdepa U map);

OOBSICHATH CIIOCOOBI MOTYUYCHUS TN BpaIllCHUS;

KJIacCCU(UIIUPOBATH B3AUMHOE PACIIOJIOKEHHE CPEephl U TUIOCKOCTH;

OTIEpUPOBATh TOHATHUSMU: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CErMEHTa, I11apOBOM CJION, OCHOBaHUE IAPOBOIO CJIOS, BHICOTA IIIAPOBOIO CJIOS, IIAPOBOI
CEKTOD;

BBIUHCIISATh O0BEMBI W TIIOMAIN TTOBEPXHOCTEH T BpAIEHUS, T€OMETPHIECCKUX
TN ¢ IpUMEHeHrueM (Gpopmyi;

OTIEpUPOBATh TOHATUSMH: MHOTOTPAaHHUK, BIMCAHHBIA B cepy M OMUCAHHBIN
okoJ10 cepsl, chepa, BIUCaHHAST B MHOTOTPAHHUK WIIA TEJI0 BPAICHUS;

BBIUKCIISATh COOTHOIICHUS MEXKIY IUIOMIQIIMU TOBEPXHOCTEH U OO0beMaMu
IMOJTOOHBIX TEI;

M300paXkaTh U3ydaeMble PUTYPHI OT PYKH B C MPUMEHEHHEM ITPOCTHIX UePTEHKHBIX
WHCTPYMEHTOB;

BBITIOJHATE (BBIHOCHBIC) TIJIOCKHE YEPTSKH W3 PUCYHKOB TPOCTHIX O0BHEMHBIX
buryp: Buj CBEpXy, COOKY, CHU3Y, CTPOUThH CEUCHHUS TN BPAILICHUS;

U3BJIEKATD, UHTEPIPETUPOBATH u peoOpa3oBHIBATH uHdopmaruio
O TIPOCTPAHCTBCHHBIX TI'E€OMETPUYECKUX (uUrypax, MNpeACTaBICHHYIO Ha dYepTekax
U PUCYHKaX;
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OTIEPHPOBATH MOHSATHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHATh JICHCTBUS CJIOKEHUSI BEKTOPOB, BHIYUTAHUS BEKTOPOB U YMHOXKEHHUS
BEKTOpa Ha YHUCII0, OOBSICHITH, KAKUMHU CBOMCTBAMH OHU 00JIAIAIO0T;

MIPUMEHSTH MPABUIIO TTAPAIJICIICIIHIICIA;

OTIEpUPOBATh TOHATUSIMH: JCKAPTOBBI KOOPAWHATHI B TPOCTPAHCTBE, BEKTOD,
MOJYJ b BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPA, YTOJl MEXKIY BEKTOpPaMH,
CKaJISIPHOE MTPOU3BEJICHUE BEKTOPOB, KOJUTMHEAPHBIE U KOMITJIAHAPHBIC BEKTOPHI;

HaXOAUTh CYMMY BEKTOPOB M TPOW3BEJCHUE BEKTOpAa HA YHUCIO, Yrol MEXIYy
BEKTOpaMH, CKaJIAPHOE  TPOU3BEICHHUE, pACKJIAJbIBATh  BEKTOp IO  JBYM
HEKOJUTMHEAPHBIM BEKTOPaM;

3a7aBaTh MIIOCKOCTh YPaBHEHUEM B JICKAPTOBOM CHCTEME KOOPAUHAT;

NPUMEHATh TeOMETpUYecKhue (PaKkThl NIl pelIeHUsT CTePEOMETPHUYECKHUX 3ajad,
MPEIONAralolMX HECKOJIbKO IIAaroB PEIICHHUs, €CIM YCIOBHS MPUMEHEHUS 3aJaHbl
B SIBHOU (hopme;

pemath TMPOCTEHINE TEeOMETPUUYECKHE 3a7aud Ha TPUMEHEHHE BEKTOPHO-
KOOPJIUHATHOTO METO/IA;

pemiaTh 3a7a4M Ha JI0Ka3aTeIbCTBO MAaTEMAaTHYECKUX OTHOIICHHWH W HAXOXKIICHUE
TEOMETPUICCKUX BETMYUH 110 00pa3iaM Wil alropuT™MaM, IPUMEHSISI N3BECTHBIC METO/TbI
IIPU PEIICHUH CTaHIAPTHBIX MAaTEMAaTUYECKUX 3a71a4;

OPUMEHSTh  MPOCTEUIIME  MPOrpaMMHBIE  CPEICTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TIPH PEIICHUN CTEPEOMETPUUECKUX 3a/1a4;

IPUBOJIUTH TIPUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJC M KU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHH B UICKYCCTBE;

IPUMEHSTH TIOJTyYEeHHBIC 3HAHUS Ha MMPAKTHUKE: aHATM3UPOBATh pEaTbHBIC CHTYaIlUN
U TPUMCHATh W3YYCHHBIC TOHATHS B IPOIECCE ITOMCKA PEIICHUS MaTeMaTHYeCKH
chOpMyIHpPOBAHHON TPOOIEMBI, MOJCIMPOBATh pEATbHbIE CHUTyallud Ha S3bIKE
T€OMETPUH, WCCIENOBATH TOCTPOCHHBIE MOJEIHA C MCIOJIB30BAHUEM T€OMETPUUYECKUX
MOHATUN W TEOpeM, armapara anreOphl, permarb NPAKTUYECKHUE 3a/Jadd, CBSI3aHHBIC
C HAXOXKJICHUEM T'€OMETPUUECKIX BEITNIUH.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HammenoBanue pasznena  [KomruecTBo OcHOBHOE cofiepKaHne OCHOBHBIE BUJIBI ACATEILHOCTH
(Temnl) Kypca 4acoB 00 yJaroImmxcs
BBe/ieHHE B CTEPEOMETPHUIO 10 OCHOBHBIC TTOHSTHUS CTEPEOMETPHU: AKTYaJIU3HPOBATH (PAKTHI

TOYKa, MpsiMasi, IIOCKOCTbh,
npoctpaHcTBo. [IpaBuina nuzobpaxeHus
Ha PUCYHKAX: U300paKCHUS
MJIOCKOCTEH, apaJIeTbHBIX MPSIMBIX
(OTpe3KOB), CEpeIUHBI OTPE3KA.
[ToHsTHA: IEpeceKaronmecs
MJIOCKOCTH, TIEPECEKAOIIMECS MpsMast
U TJIOCKOCTb.

3HAaKOMCTBO C MHOTOI'PAaHHUKAMH,
M300paXeHNEe MHOTOTPaHHUKOB

Ha PUCYHKAX, Ha MPOEKIIMOHHBIX
yeprexxax. HauanbHble cBeIeHUS

0 KyOe U TupaMmujie, ux pa3BepTKu

u Mozenu. CeueHrss MHOTOIPaHHUKOB.
[TonsiTve 00 akCMOMAaTUYECKOM
MIOCTPOECHHUH CTEPEOMETPHUH: AKCUOMBI
CTEPEOMETPUU U CIICICTBUS U3 HUX

Y METO/Ibl TUTAHUMETPUH,
pesieBaHTHBIE TEME.

IHony4ars npencraBieHus

0 MPOCTPAHCTBEHHBIX

burypax, pazouparb

IPOCTEHIIINE MPaBHIIa U300 PAKEHUS
TUX puryp.

MN300paxkaTh NpsIMYIO U INIOCKOCTh
Ha PUCYHKE.

PacnosHaBarbs MHOTOTpaHHUKH,
nupamMuay, Kyo, Ha3bIBaTh UX
AIIEMEHTBI.

JenaTb pUCyHOK Ky0a, MUpaMUJIbI,
HAXOJUTh OIIMOKHU B HEBEPHBIX
N300paKEHUSX.

3HAKOMHUTBHCH C CEUCHUSAMU,

C METOJIOM CJIEJIOB; UCIIOJIb30BATh
JUISI IOCTPOEHUSI CEYEHUST METO/
CJIeJIOB, KPaTKO 3aMMChIBAaTh AT
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MIOCTPOCHHS CEUCHUS.
Pacno3naBaTh BU CCUCHUS

Y OTHOIIICHUH, B KOTOPBIX CCUCHHE
neauT pedpa Kyba, HaXOAUTh TIJIOIIA b
ceueHus.

Hcnoaw3oBathb mogodue

IIPH PEIICHUH 3a71a4 Ha IIOCTPOCHUE
CCUCHMU.

3HAKOMHUTLCH C AKCHOMAaTHYECKUM
IIOCTPOCHHEM CTCPEOMETPHH,

C aKCMOMaMU CTEPEOMETPUHU

U CIIEACTBUSAMH U3 HUX.
NamrocTpupoBaTh aKCHOMBI
PUCYHKAaMHU U TIPEMEpaMu

13 OKPYXKaroIe 00CTaHOBKHU

[IpsiMBIE U TNIOCKOCTU

B IIPOCTPAHCTBE.
[lapaiebHOCTh IPSIMBIX
U IIJIOCKOCTEN

12

B3anmHOe pacriosioxKeHne npsMbIxX
B IIPOCTPAHCTBE: MEepEeCceKaroIIuecs,
NapAIJICNIbHBIC U CKPELIUBAIOIIHAECS
npsIMBIE.

[lapaieIbHOCTD NPSMBIX

Y IUIOCKOCTEN B MPOCTPAHCTBE:
napaJyiesibHbIE TIPSIMbIE

B [IPOCTPAHCTBE; NapaIEIbHOCTh
TpeX MPSIMBIX; MapaIeIbHOCTb
NPSAMOM U TUIOCKOCTH. Y TJIbI

AKTYaJIU3HPOBATH (PAKTHI K METOIBI
TUTAHUMETPUH, PEIICBAHTHBIE TEME,
IPOBOJIUTH AaHAJIOTHH.

IlepeuncasiTh BO3MOXKHBIE CITOCOOBI
PaCTIONIOKEHUS IBYX MPSIMBIX

B IIPOCTPAHCTBE, WILTIOCTPUPOBATH UX
Ha TIpUMeEpax.

JlaBaTh onpeesieHue
CKPEIIMBAIONITUXCS TIPSIMBIX,
dbopMyIMpoBaTh MpU3HAK
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C COHAIIPaBJICHHBIMU CTOPOHAMH; YI'OJl
MEXIY IPSIMBIMHU B IIPOCTPAHCTBE.
[lapanienbHOCTh TIIOCKOCTEM:
napajsielibHble TUIOCKOCTH; CBOMCTBA
[apajjIeabHbIX IIJIOCKOCTEH.
[Ipocreiinme NpocTpaHCTBEHHBIE
(urypbl Ha MJIOCKOCTH: TETPA3Ip, KYyO,
NapayIesICUIe ] ; TOCTPOCHUE
CEYCHUU

CKPELIMBAIOIIUXCS NIPAMBIX
Y IIPUMEHATD €ro0 MPU pELICHUN
3ajad.

PacnosHaBarhb nprsmy, Ha3bIBaTh €€
DJIIEMEHTHI.

Crtpours ceueHus npusMbl

Ha TOTOBBIX YepTexkax.
Ilepe4ncasiTe BO3MOXKHBIE CLIOCOOBI
B3aMMHOT'0 PACIIOJIOKEHUS ITPSIMOM

Y IJIOCKOCTH B IPOCTPAHCTBE,
IIPUBOAUTH COOTBETCTBYIOIINE
IIPUMEPBI U3 PEATBHON )KU3HH.
JdaBaTh onpeaeieHue
NapaJUIETbHOCTH MIPAMON

Y TJTIOCKOCTH.

DopMyIMpPOBATH IPU3HAK
[apajjIeIbHOCTH MPSIMOK

Y IUIOCKOCTH, YTBEPKICHHUE O NMPSAMOKN
nepeceyeHus IByX IJIOCKOCTEM,
IIPOXOASAIINX Yepe3 NapayIeIbHbIE
IIPSIMBIE.

Pemarh npakTrueckue 3a1auu

Ha MOCTPOCHHUE CEUYCHUH
MHOTI'OTPaHHUKA.

OO0BbACHATH ClTydau B3aUMHOTO
PaCIIOJIOAKEHHUS TNIOCKOCTEH.
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/laBaThb onpeneneHne NapajuieIbHbIX
IJIOCKOCTEN; IPUBOANTH IIPUMEPHI
U3 pEaJbHOM KU3HU U OKpYKaroLen
00CTaHOBKH, UIUTFOCTPUPYIOLIUE
[1apaJjIeIbHOCTD IIOCKOCTEM.
HUcnoab3oBars npu3HaK
NapAIIIEIIBHOCTH ABYX IJIOCKOCTEH,
CBOMCTBA NapAJIIEIBHBIX TUIOCKOCTEN
IIPYU pEUICHUH 337a4 Ha IIOCTPOCHUE.
OO0bACHATD, UTO HA3BIBAECTCS
napaJyIeIbHbIM MPOEKTUPOBAHUEM

Y KaK BBINOJIHAETCS TPOEKTUPOBAHUE
(Guryp Ha MmJIOCKOCTb.

N300pamxars B napauieIbHON
POEKINH Pa3TIuYHbIC
reoMeTpuiecKue (GUrypsl.
MoneaupoBarhb peajibHbIE CUTyallUU
Ha S13bIKE T€OMETPUH, UCCIIEI0BATh
IIOCTPOEHHBIE MOJENIN

C UCIOJIb30BAHUEM I'€OMETPHUECKUX
MTOHATHUH.

Hcnonb3oBaTh Npu pelieHnud 3a1a4y
Ha MOCTPOEHUE CEYCHU M TTOHATHE
NapajyIeIbHOCTH, IPU3HAKU

U CBOMCTBA MapajjiesIbHbIX MPSMBbIX
Ha TJIOCKOCTH

40



[leprieHAUKYISIPHOCTD MPSMBIX
U TUTOCKOCTEM

12

[lepneH UK yJIApHOCTD MPAMOU

Y IJIOCKOCTH: NEPIICHIUKYJIAPHbIE
IIPSIMBIE B IIPOCTPAHCTBE, IIPSAMBbIE
IapaJuIeIIbHbIE U NTEPIICHIUKYJIIPHbIE
K IUIOCKOCTH, IPU3HAK
MEPIEHANKYJIIPHOCTH MIPSAMOU

Y IUIOCKOCTH, TEOpEMA O MPAMOU
NEPIEHIUKYJIIPHON INIOCKOCTH
[lepnieHIUKYIISAp U HAKJIOHHBIE!
paccTOsAHKUE OT TOYKU 10 IUIOCKOCTH,
pPacCTOAHKUE OT IPSMOU 10 INIOCKOCTH

AKTYyanu3upoBaThb (HakThl U METOJIbI
IJIAHUMETPUH, PEIIEBAHTHBIEC TEME,
MIPOBOJIUTH AHAJIOTHUHU.

OO0BbACHATD, KaKOW YroJl Ha3bIBaeTCA
YIJIOM MEXKY TIEPECEKAIOITUMHUCS
MPSMBIMH, CKPEITUBAIOIIIUIMUCS
MPSAMBIMH B ITIPOCTPAHCTBE.

JdaBarb onpeneneHue
MEPNEHAUKYJISIPHBIX MPSAMBIX

Y IIPSIMOU, MEPIICHIUKYJIIPHON

K IUIOCKOCTH.

HaxoauTp yriiel MexXIy
CKPEIIMBAIOITUMHUCS MPSIMBIMU B KyOe
U IUpaMHUJIE.

IIpuBoauTH IPUMeEPHI U3 PEATTLHOU
KU3HH U OKpYXKaroleid 00CTaHOBKH,
WUTIOCTPUPYIOIINE
MEePHEHIUKYISIPHOCTD MPSIMBIX

B [IPOCTPAHCTBE

Y NIEPIEHIUKYISPHOCTD MPSMOU

K IIOCKOCTH.

®opmyJHpoOBATH TPU3HAK
NEePHEHIUKYIISIPHOCTH MPSMON

U TJIOCKOCTH, TPUMEHSTh €ro Ha
MPaKTUKE: OOBSICHATH
MEePIeHIUKYIIPHOCTH pedpa Kyda

Y IMaroHalld €ro rpaHu, KOTopas ero
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HE COJICPKUT, HAXOJIUTh JIIUHY
JTMaroHam Kyoa.

BbIuM AT BHICOTY NTPABUIILHOU
TPEYTrOJIbHON U NMPaBUILHOU
YETBIPEXYT OJIbHOW MUPaAMHUJL 110
JUTMHAM peoep.

Pematpb 3a1aun Ha BBIYNCIICHNUS,
CBSA3aHHBIE C MTEPIIEHINUKYJISIPHOCTBEO
MNPSAMOM U TIOCKOCTH,

C HUCMOJIb30BAHUEM MPU PEILICHUN
TJTAHUMETPUIECKHUX (DAaKTOB

Y METO/OB.

OO0BbSICHATD, UTO HA3bIBAIOT
MEPIEHINKYIISIPOM U HAKJIOHHOU

Y3 TOYKH K IJIOCKOCTH;, IIPOEKIIMEN
HAKJIOHHOM Ha IJIOCKOCTb.
OO0bACHATD, YTO HA3BIBACTCS
PacCTOSTHUEM: OT TOUKH J10 TIJIOCKOCTH;
MEXy HapauieIbHbIMU MIJIOCKOCTSIMMU;
MEXy TIPSIMOM U TTAPAILJIENBHON €1
IUIOCKOCTBIO; MEXITY
CKPELIMBAOIIMMUCS TPSIMBIMHU.
HaxoauTh 3TH paccTossHUA

B IIPOCTHIX CIy4asix B KyOe,
MUpaMUJE, IPU3ME.

MoaenupoBaTth peajlbHbIE CUTYallMU
Ha SI3bIKE TEOMETPHUU, UCCIIEN0BATH
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MMOCTPOEHHBIE MOJIEIIN

C UCIIOJIb30BAHUEM F€OMETPUUECKUX
MMOHSTUMH.

Hcnonb30BaTh Npu pENICHUHA 3a/1a4
Ha IIOCTPOEHUE CEYCHUN TEOPEMY
[Tuaropa, cBoiicTBa MPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB

YTl MEXAY IPSIMBIMU
U IJIOCKOCTAMU

10

VYTabl B IPOCTPaHCTBE: YOI MEXAY
NPSMOM U TUIOCKOCTBIO; JBYTPaHHbBIN
YT OJI, IMHEWHBIA yroJ ABYTPAHHOIO
yria.

[lepnieH UK YJIAPHOCTD INIOCKOCTEN:
MIPU3HAK MTEPIEHANKYJIIPHOCTU IBYX
mIockocTe. Teopema o Tpex
MEPIEHAUKYJIISIpax

AKTyaJaIu3upoBaTh (HaKThl U METO/IbI
IJJAHUMETPUH, PEIIEBAHTHBIC TEME,
MIPOBOJIUTH AHAJIOTHUU.

JaBaTh onpeaejieHue yria Mex1y
IIPSIMOU U TIOCKOCTBIO,
(bopMyIHpOBaTH TEOPEMY O TPEX
NEPNEeHIUKYJIsIpax U 0OpaTHYIO K HEM.
HaxoauTth yron Mexay npsiMoun

Y TJIOCKOCTBIO B MHOT'OTPaHHUKE,
pPacCTOSHUE OT TOYKH A0 NPSIMOU

HAa IIJIOCKOCTH, UCIIOJIb3YSI TEOPEMY

0 TpeX NEPNEHAUKYJIIIPaX.
IIpoBoauTk Ha yepTeKe
NEPNEHIUKYJIISAP: U3 TOUKU

Ha IPSIMYIO; U3 TOYKH Ha IIOCKOCTb.
JaBaTh onpeaeiieHue JBYTPaHHOIO
yIJIa ¥ €r0 3JIEMEHTOB.

OO0BbACHATH PaBEHCTBO BCEX
JIMHEWHBIX YIJIOB ABYTPAHHOIO YIJIA.
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Haxonurtpb Ha yepTexe IByrpaHHbBIN
yroJI IIpU pedpe MUpaMuIbl, TPU3MBI,
napasuieIeuIeaa.

JdaBathb onpeaesieHue yria MExXIy
IIJIOCKOCTSIMH.

JdaBathb onpenesienue

1 (pOpMYJIUPOBATH NMPU3HAK
B3aMMHO MEPIEHINKYJISIPHBIX
IJIOCKOCTEM.

Haxoaurtp yriiel MeXy INIOCKOCTIMUA
B KyOe U mupamue.

Hcnmosb30BaTh NIpH pEIICHNN 337a4
OCHOBHBIE TEOPEMBI U METO/IBI
IJIAHUMETPHUH.

MoaeaupoBaTh peajlbHbIE CUTYallMU
Ha S3bIKE TEOMETPHUH, UCCJIE0BATH
IIOCTPOEHHBIE MOJIEIIN

C UCIIOJIb30BAHUEM FEOMETPHUECKUX
ITOHSATUM.

Hcnmonb30BaTh NpH peICHUN 3a1a4
Ha [TIOCTPOEHUE CEUEHUN
COOTHOULIEHHUS B IPSMOYTOJIbHOM
TPEYT OJIbHUKE

MHOrorpaHHuKHu

11

[ToHsITHE MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHHUKA,
BBIITYKJIbIE U HEBBIITYKJIbIE

AKTYyaJU3UPOBATH (PAKThl U METO/BI
IUIAHUMETPUH, PEJIEBAHTHBIE TEME,
NPOBOJAUTH AHAJIOTHUH.

44



MHOTOI'PaHHUKH; Pa3BEPTKa
MHOTOI'paHHUKA.

[Tpu3ma: N-yroJyibHas npu3Ma; rpaHu
Y OCHOBaHUs MPU3MBL; IPsMast

Y HaKJIOHHAs IPpU3MbI; OOKOBas

Y TI0JIHASI IOBEPXHOCTh IIPU3MBI.
[Tapannenenunen, npAMOYyroJbHbIN
napajuiesIeNuIlel U €ro CBOMCTBA.
[Tupamuaa: N-yronbHas TUpaMuaa,
IPaHU U OCHOBAHUE NTUPAMU/IBI;
OOKOBas U MOJHASI TOBEPXHOCTh
NMpaMUABbL; IPaBUJIbHAS U yCEUEHHAs
nupamuja.

DJIeMEHThI NPU3MbI U TUPAMU/IBI.
[IpaBuiIbHBIE MHOTOI' PAHHUKHU:
MOHSTHE MPABUILHOTO
MHOTOI'paHHUKA; IPaBUJIbHAS MPU3Ma
Y MIpaBUJIbHASI TMPaMU/Ia; IPaBUIIbHAS
TpPEYroibHas MUpaMuaa

U TIPaBUJILHBIN TETPadap; KyO.
[IpeacraBieHne O MPaBUIbHBIX
MHOTI'OTPaHHUKAX: OKTa’ap, TOACKADIP
U UKOCAdIP.

CuMmeTpus B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTENIBHO TOYKH,
IPSIMOM, TNTIOCKOCTH. DJIEMEHTHI

JdaBathb onpenesienue
napasenenuiena, pacno3HaBaThb €ro
BHJIbI U U3Y4YaTh CBOMCTBA.

JdaBarb onpeaeneHue nupaMmu/ibl,
pacno3HaBaTh BUJIbI TUPAMU/I,
(¢hopmysupoBaTh CBOICTBa pedep,
IrPaHel U BBICOTHI ITPABUIIbHOM
MAPaMHUJIBL.

Haxoaurth niomaap mojgHou

1 OOKOBOM MOBEPXHOCTH MUPAMUJIBI.
JdaBathb onpeaejieHUe yCEUEHHON
MAPaMHU/JIbl, Ha3bIBATh €€ AJIEMEHTHI.
D opmMyJnpoBATH TEOPEMY

0 TIoIaAu OOKOBOM MOBEPXHOCTH
IIPAaBUJIbHOM YCEUYEHHOMN IMTUPAMUIBI.
Pemarthb 3a/1auy Ha BBIYUCIIEHUE,
CBSI3aHHBIE C MUPAMHIAMU, A TAKKE
3a/1a4M Ha IOCTPOEHUE CEYEHUM.
JdaBaTh onpeaejieHue IPU3MBbL,
Pacmo3HaBaTh BUJIbI IPU3M,
HU300paKaTh [IPU3MbI HA YEPTEKE.
HaxoauTh miomaab MoaIHON Uin
OOKOBOI TOBEPXHOCTH MPU3MBI.
N3yuyats cooTHOLIEHHS Diliiepa
JUIsl uucina pedep, rpaHeld U BepIInH
MHOT'OTpaHHUKa.

45



CUMMETPHUH B MTUPAMUIAX,
napasJenenuenax, mpaBuiIbHbIX
MHOTOTpaHHUKAaX.

Boeruncrienue 351eMeHToB
MHOTOTPaHHHUKOB: pedpa, JUaroHalu,
yribl. [lnomans 00KOBOM MOBEPXHOCTH
Y TIOJIHOM IMOBEPXHOCTH MPSIMOMN
MIPU3MBIL, TUIONIAlb OCHOBAaHUH, TEOpEMa
0 OOKOBOI TTOBEPXHOCTH TIPSIMON
npu3Mel. [lnomaae 6okoBoi
MOBEPXHOCTHU U MIOBEPXHOCTH
MIPABUJILHON MUpaMUbL, TEOPEMA

O IJIOIIAAX OOKOBOM OBEPXHOCTU
YCEUECHHOW MTUPaMUbI

N3y4ath BU/IbI TPaBUIIbHBIX
MHOTOTPaHHUKOB, UX Ha3BaHUS

Y KOJINYECTBO TPAHEN.

HN3yuyars cuMMeETpUIO
MHOT'OTPaHHUKOB.

OO0bsSICHATD, KaK1€ TOYKHU
Ha3bIBAKOTCA CHMMETPUYHBIMU
OTHOCHUTEJIBHO JAHHOW TOYKH, MPAMOM
WJIM TIJIOCKOCTH, YTO Ha3bIBAIOT
LEHTPOM, OChIO HUJIU TIIOCKOCTBIO
CUMMETPUU (PUTYPBHI.

IIpuBoauTs IpUMeEpPHbI
CUMMETPHUYHBIX (DUTYp B apXUTEKTYPE,
TEXHUKE, IPUPOJIC.

MoaenupoBaTth peajabHbIE CUTYallUH
Ha SI3bIKE€ T€OMETPUH, UCCIIEI0BATh
MOCTPOEHHBIE MOJIETTU

C UCIOJIb30BAaHUEM IT€OMETPUYECKUX
MOHSTHM, UCIIOJIb30BATh MOJ00ME
MHOTOTPaHHUKOB

OOBbeMbl MHOTOI'PaHHHUKOB

ITousatue 006 00beme. O0OBEM
MIAPaMU/JIbI, TTPU3MBI

AKTyaJTu3upoBaTh (HaKThl 1 METO/IbI
IUTAHUMETPUH, PEJIEBAHTHBIE TEME.
OO0BACHATD, KaK U3MEPSIOTCA
00BEMBI TEJ, TPOBO/ISL AHATIOTHIO

C U3MEPEHUEM IUIOMIAICH
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MHOTOYT'OJIbHHKOB.
D opMyJIMPOBATH OCHOBHBIE
CBOICTBa OOBEMOB.

HN3yuars, BBIBOAUTH (POPMY.JIbI
o0BeMa MpsIMOYTOJIbHOTO
napajuiesienuIe1a, Mpru3Mbl

Y IUPAMHUJIBIL.

Boruncasitb 00beM MPU3MBbL

Y MUPAMUJIBI TI0 UX DJIEMEHTaM.
I[IpumeHnsaTb 00BEM TSI pelICHUS
CTEPEOMETPUUECKHUX 3a]1a4

Y JUIs1 HAXOXKJEHUSI TEOMETPUUYECKUX
BEJIUYUH.

MoaenupoBaTh pealibHbIE CUTYallMU
Ha SI3bIKE€ TEOMETPHUH, UCCJIEI0BATH
MOCTPOCHHBIE MOJICTTU

C UCIOJIb30BAHUEM F€OMETPUUECKUX
ITOHATUH

HOBTOpCHI/Iel CCUCHHMUA,
PaCCTOSAHHUA U YIJIbI

[ToctpoeHue ceuenuii

B MHOT'OTPaHHHUKE.

Brluncnenne pacCTOSHAN: MEXIY
JIBYMs TOYKaMH, OT TOYKH J10 IIPSAMOH,
OT TOYKH JI0 IJIOCKOCTH; MEKTY
CKPELIMBAIOLIUMHUCS IIPIMBIMH.
Brraucnenue yrios: MExXay

CTpouTh cedeHre MHOTOTPaHHHUKA
METOJIOM CJIEJIOB.

JlaBaThb onpeaeeHue PacCTOSHUS
Mexay GUrypamu.

HaxoauTh paccTossHIE MEXTY
napaJyieIbHBIMU MJIOCKOCTSIMH,
MEXTy MIOCKOCTBIO U MapaieTbHON
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CKpPELIUBAIOIIUMHUCS IIPSIMBIMU,
MEXKy PAMOU U MIJIOCKOCTBIO,
JIBYI'PaHHBIX YTJIOB, YIJIOB MEXIY
IIJIOCKOCTSIMU

€l MPAMOM, MEKITY
CKPELIMBAOLIIMMHUCS PSIMBIMH.
CTpouTsh JIMHENHBIN yron
JBYI'PAHHOI'O yIJjia Ha 4epTekKe
MHOT'OTpaHHUKA U HAXOJHUTh €TI0
BEIINYUHY.

HaxoauThb yriel MEX1y INIOCKOCTAMU
B MHOT'OI'PaHHHKaX

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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11 KJIACC

HaunmenoBanue paznena  [KonnuecTBo OcHOBHOE cofiepKaHne OcHOBHBIE BUJIBI I€SITEILHOCTH
(TemnI) Kypca 4acoB 00 yJaromuxcs
Tena BpaieHus 12 Cdepa u map: ueHtp, paauyc, AKTYaJTU3UPOBATH (PAKThI K METOIBI

JTUAMETP; TUIOIIA/(b TOBEPXHOCTH
cdepsl. BzaumHoe pacnionoxenne
cdepbl ¥ IIIOCKOCTH; KacaTeJIbHAs
IUTOCKOCTh K cpepe; MIIOIIa b
cdepsl. U300paxkenue cdepsl, mapa
Ha utockoctu. CedeHus mapa

IJIAHUMETPUH, PEJIEBAHTHBIE TEME,
NPOBOJANTH AHAJIOTHH.

JlaBaTh onpenesaeHusi cepsl U mapa,
UX LIEHTpa, paguyca, JuamMmeTpa.
Onpeneasitb chepy Kak Gurypy
BPAILIEHUS] OKPYKHOCTH.
HccaenoBars B3auMHOE
pacronoxeHue chepbl U IIOCKOCTH,
ABYX cep, WIIIOCTPUPOBATH 3TO

Ha YepTexax U pUCyHKaXx.

D opMyIHPOBATH OIPENEIICHNE
KacaTeJbHOM MIOCKOCTH K cepe,
CBOMCTBO U IPU3HAK KaCaTEJIbHOU
IUIOCKOCTH.

3HAKOMUTBCH C re0Ie3NYECKUMHU
TUHUSMHA Ha chepe

[{umHapuYecKas MOBEPXHOCTD,
o0pa3yromue MIHHIPUIECKOM
MOBEPXHOCTH, OCh IIUJIMHAPUYECKON
noBepxHOCTH. [{umuHap: OcHOBaHUSA
1 OOKOBasi TOBEPXHOCTb,

OO0BbSICHATH, YTO HA3BIBAIOT
IWJIMHIPOM, HAa3bIBATh €0 JIEMEHTHI.
N3y4arh, 00bSACHATH, KaK MOJTYyYUTh
IWIMHJP yTEM BpallCHUs
NPpSIMOYTOJIbHHUKA.
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oOpa3zyrolias U OCh; IUIONIA/Ib
OOKOBOM M TIOJTHOM MOBEPXHOCTH.
N3o0pakeHne MUiIMHIpa

Ha IINIOCKOCTH. Pa3BepTKa MUJINHAOpPA.

CedeHus UIMHIpA
(TUIOCKOCTHIO, TTapasuIeIbHOM
WA TIePIICHIUKYISIPHON OCH
IAJIMH]IPA)

BuIBOAMTH, HCNIOJIB30BATH (OPMYIIBI
JUUIS. BBIYUCIIEHUS IO OOKOBOM
MOBEPXHOCTH ITUJIUH/IPA.

N3yuaTh, pacno3HaBaTh pa3BepTKY
HWIMHPA.

HN300paxkaTh NUIMHID U €T0 CEUCHUS
MJIOCKOCTBI0, IPOXOASIIEN Uepe3 €ro
OChb, MApAJIIETBLHON WIH
NEPIEeHANKYJIIPHON OCH.

HaxoauThb miIomaay YTUX CCUSHUI.
MoaenupoBaTh peabHbIE CUTYallUU
Ha 3bIKE€ TEOMETPHUH, UCCIIET0BATH
MOCTPOEHHBIE MOJICIIH

C UCIIOJIb30BAHUEM T'€OMETPUYECKUX
MOHSATUMN

KoHnueckas moBepXHOCTS,
o0pa3yrolre KOHUYECKOM
MIOBEPXHOCTH, OCh ¥ BEPILIHHA
KOHUYECKON TOBEPXHOCTH.
KoHnyc: ocHOBaHME U BEpIINHA,
oOpa3yroras ¥ 0Ch; TUIOIIA b
OOKOBOM M TIOJIHOM TTOBEPXHOCTH.
VY cedeHHbI KOHYC: 00pa3yromiue
U BBICOTA; OCHOBAHUA U OOKOBast
IIOBEPXHOCTb.

N300paxeHne KOHyca Ha TUIOCKOCTH.

OO0bSACHATH, KAKOE TEJI0 HAa3bIBAIOT
KPYrOBBIM KOHYCOM, Ha3bIBATh €r0
AJIEMEHTHI.

N3yuathb, 00bACHATD, KaK NOJIYYUTh
KOHYC MYTEM BpaILICHUS
MPSMOYTOJILHOT'O TPEYTOJIbHUKA.
MN300paxkaTh KOHYC U €r0 CEUCHUS
TUIOCKOCTBIO, IPOXOISAIIEH Yepes OCh,
U TJIOCKOCTBIO, TIEPIEHINKYIAPHON
K OCH.

N3yuarh, pacno3HaBaThb pa3BEPTKY
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Pa3Beprka koHyca.

Ceuenus koHyca (IJIOCKOCTHIO,
MapassieIbHON OCHOBAHUIO,

Y TJIOCKOCTBIO, ITPOXOASIIECH
yepes3 BEPILIUHY)

KOHYycA.

BuIBOAMTH, HCIIOJIB30BATH (DOPMYIIBI
JUIS BBIYUCIIEHHS TUIOIAIU OOKOBOM
MOBEPXHOCTH KOHYCA.

HaxoauTp 1Io1aau ceueHui,
MIPOXOSIIUX Yepe3 BEPIIMHY KOHYCa
WJIU TIEPIICHAUKYISIPHBIX €r0 OCH.
OO0BsACHATH, KAKOE TEJI0 HAa3bIBACTCS
YCEYEHHBIM KOHYCOM.

N3yuathb, 00bACHATH, KaK €ro
MOJIYYUTh ITyTEM BPAILICHUS
MPSAMOYTOJIbHOM TPaneunH.
BoiBoauTh, NpUMEHATH POpMYITy
JUIS BBIYUCIIEHHS IUIOIAIU OOKOBOM
MOBEPXHOCTH YCEYEHHOTO KOHYyCa

KomOuHarus ten BpamieHus

¥ MHOTOTPaHHHUKOB. MHOTOIpaHHUK,
OINMHMCaHHBIN OKOJIO cepsl; chepa,
BITMCaHHAsl B MHOTOT'PaHHUK HJTH

B TEJIO BpAICHUS

AKTyanu3upoBaTh (HaKkThl 1 METO/bI
IJIJAHUMETPUH, PEIIEBAHTHBIE TEME,
IIPOBOJIMTH AHAJIOTHH.

PemaTh cTepeoMeTpruyeCcKue 3a1a4H,
CBSI3aHHBIC C TEJIAMH BPALLECHUSA,
ITIOCTPOCHUEM CEYEHUM TEJI BpPALlCHNUs,
C KOMOMHAIMSMU TE€J BpalleHUs

Y MHOTOTPAaHHHMKOB Ha HAXOXKJICHUE
TF€OMETPUYECKNX BEJINYHH.
Hcnonb3oBarhb IIpu pelICHUU
CTEPEOMETPUUECKHUX 3a1a4
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MJIAaHUMETpUUECKUe (PAKThI U METOIBI
3a/1a4¥ HA BBIYUCIICHUE

Y J10Ka3aTeIbCTBO.

MoaenupoBaTh peaibHbIE CUTYalluU
HA SI3bIKE TEOMETPUHU, UCCIIEA0BATH
MMOCTPOEHHBIE MOJICIIH

C UCITOJIb30BAHUEM FEOMETPUUECKUX
MTOHSTHMN

OO0OBeMBI TEN

[TorsiTre 06 00BemMe. OCHOBHEIC
CBOMCTBA 00BHEMOB TEII.

O0BeM HUIMHIpa, KOHYCA.
OO0beM 11apa 1 miomaib cepsl

AKTYyaJau3upoBaThb (PaKThl U METOBI
IJIAHUMETPHUH, PEJIEBAHTHBIE TEME,
MIPOBOAUTH aHAJIIOTHH.

BoiBOIUTH, HCTIOIB30BATH
(dhopmyIibl 00bEMOB: TTPU3MBI,
LUJIMHAPA, TUPaMUbl, KOHYCA;
YCEUEHHOM NUpaMUIbl U YCEYEHHOTO
KOHYCA.

Pemarb crepeomeTpuuecKue
3aJ1a4¥, CBSI3aHHbBIE C BEIUUCIEHUEM
00BEMOB.

dopmyIHpOBATH OIpeielieHNE
1apOBOI'0 CErMEHTA, IIapOBOIO CIIOS,
1apOBOT'0 CEKTOpA.

IpumensaTs Gopmysl

U HAaXO0KIEeHUS 00bEMOB

IIapOBOT'0 CErMEHTA, IapOBOI0
CEKTOpa
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[TogoOHBIE TeIa B IPOCTPAHCTBE.
CoOTHOIICHHS MEXKTY TUIOMIAIIMHU
MTOBEPXHOCTEH, 00beMaMu MOA0OHBIX
TN

Pemartsb cTepeomeTpuyeckue 3a1auu,
CBsI3aHHBIEC C 00BEMOM II1apa

U TUIOIA/IbI0 CEpH.
MonenupoBarhb peaibHbIE CUTYAIIUU
Ha SI3bIKE€ TEOMETPHUH, UCCIICTOBATh
MTOCTPOCHHBIE MOJICTTH

C UCITOJIb30BAHUEM FEOMETPUUECKUX
MOHSITHH.

AKTYyaan3upoBaTh (HaKThl U METO/IbI
IJIAHUMETPUH, PEIICBAHTHBIC TEME,
MIPOBOJIUTH aHAJIOTHH.

Pemartsb cTepeomeTpuyeckue 3a1auu,
CBSI3aHHBIC C COOTHOIIIEHUEM 00HEMOB
Y TIOBEPXHOCTEH MOJOOHBIX TEJ

B IPOCTPAHCTBE.

MoneaupoBarb peajibHbIC CUTYyalluU
Ha S13bIKE TEOMETPHUH, UCCIICTOBATh
MTOCTPOCHHBIE MOJICTTH

C UCITOJIb30BAHUEM FEOMETPUUECKUX
MMOHATHMN

BeKTOpbI 1 KOOPIUHATHI
B ITPOCTPAHCTBE

10

BekTop Ha ruiockocTu

U B ripocTpancTBe. CrnoxeHune

Y BBIYMTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpA Ha 4ncio. Pa3noxenue
BEKTOpA M0 TPEM HEKOMILJIaHAPHBIM
BekTopaM. [Ipasuio

AKTYyaJau3upoBaThb (PaKThl U METOABI
IJIAHUMETPUH, PEIICBAHTHBIC TEME,
MPOBOAUTH aHAJIOTHUHU.

OnepupoBaTthb MOHATHEM BEKTOP

B MPOCTPAHCTBE.

DopMyJIMPOBATH MIPABUIIO
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napasuJieenuneaa.

Pemenue 3ana4, CBsI3aHHBIX

C IPUMEHEHUEM NTPABUJI AEUCTBUM

C BEKTOpaMH.

[IpsmoyronpHas cucteMa KOOpJAuHaT
B npocTpancTBe. KoopanHatel
BeKTOpa. [Ipocrenume 3anaun

B KOOpJMHATAX. YTOJI MEXIY
BeKkTopamu. CKasapHoe
MIPOU3BEACHUE BEKTOPOB.
Brruncnenre yrioB Mexay NpsMbIMA
Y IUIOCKOCTSIMM.
KoopanHaTHO-BEKTOPHBIN METO
IIPY PELICHUU T€OMETPUUYECKUX 3a/1a4

rapajJiesenuneaa Ipu CI0KEHUU
BEKTOPOB.

CriaapiBaTh, BBIYMTATH BEKTOPHI,
YMHOKATh BEKTOP HA YHUCIIO.
HN3yyarh OCHOBHBIE CBOMCTBA 3TUX
OIepaluu.

JdaBarb onpeneneHue npsaMoOyrojibHON
CHUCTEMBI KOOPAMHAT B IIPOCTPAHCTBE.
Bbipa3uTrh KOOpIMHATHI BEKTOPA
yepes KOOPAUHATHL €ro KOHIIOB.
BopiBOIUTH, HCIOJIB30BATH (pOpMYyJLy
JUIMHBI BEKTOPA U PACCTOSIHUSI MEKTY
TOYKaMH.

Bripaxkarb ckansipHOE POU3BEICHUE
BEKTOPOB Yepe3 UX KOOPAUHATHI,
BBIYUCIISTH YTOJI MEXAY IBYMS
BEKTOpPaMH, ABYMS HPSIMBbIMH.
Haxoaurh yros Mexay npsMou

Y IUIOCKOCTBIO, YTOJI MEXIY ABYMS
IIOCKOCTSIMU aHAJIMTHYECKUMHU
METOJAMHU.

BpIBOIUTH, HCNIO/IB30BATH (hOpMYJLy
PacCTOSHUA OT TOYKH 10 IIOCKOCTH

[loBTOpEHuUe, 00001IEHNE
W CUCTEMATU3allUs 3HAHUU

OcHoBHbI€ (DUTYPBI, (AKTHI, TEOPEMBI
Kypca IJIaHUMETPUH. 3a1a4u
IUTAHUMETPUU U METOBI UX

Pewmatp npocreiimme 3a1auu
Ha HaXOXKJICHUE JUIMH U yTJI0B
B FEOMETPUYECKUX (PUTypax,
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pelieHus.

OcHoBHbI€ (DUTYPBI, HAKTHI, TEOPEMBI
Kypca CTepeoMeTpUu. 3agaun
CTEPEOMETPUH U METOBI UX PEIICHUS

npuMeHsTh TeopeMy IIudaropa,
TEOPEMBbI CUHYCOB U KOCHHYCOB.
HaxonuTs 110111871 MHOTOYTOJIBHUKA,
Kpyra.

Pacno3znaBath nmogo0HbIE GUTYPBHI,
HaXOJUTh OTHOIICHUS JJTHH

U IJIOIIAAEH.

Hcnonb3oBaTh 1pu pelieHun
CTEepEOMETPUUECKHUX 3a/1a4 (DaKThI

¥ METOJIbI TUTAHUMETPUHN

OBHIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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OEJIEPAJIBHASA PABOYAS ITIPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDB U CTATUCTHUKA»

HOACHUTEJIBHASA 3AITUCKA

VYyeOublli Kypc «BeposSTHOCTH W CTAaTUCTUKA» SABISETCSA MPOJOJDKEHUEM U
pPa3BUTHEM OJHOMMEHHOTO Yy4eOHOrO Kypca OCHOBHOTO 001ero oOpa3oBaHUS.
VYuebHblil Kypc mpenHasHadeH A (HOpMHpPOBaHUS y OOYUAIOIIMXCA CTATUCTHUYECKOU
KyJbTypbl W IIOHUMAaHUS pPOJIM TEOPHUM BEPOSATHOCTEM KaK MaTeMaTHYeCKOIro
UHCTPYMEHTA ISl W3Y4YeHHs] CIy4YalHBIX COOBITUH, BEMUYMH M TporeccoB. [lpu
U3y4eHHH  ydyeOHOro Kypca oOOramarTrcs IpeACTaBICHHUs OO0yJarolMXcsi O
METOAaX MCCJIEIOBAHUS M3MEHYMBOIO MHUPA, PAa3BUBAETCS MOHUMAHUE 3HAYUMOCTH U
OOIIHOCTM  MaTEeMaTHMYEeCKUX METOJOB TIO3HAHMS KaK HEOThEMJIEMOM 4YacTH
COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUS.

ConepxaHue yuyeOHOro Kypca HalpaBjIeHO Ha 3aKPEIJICHUE 3HaHUH, MMOJy4EeHHBIX
IpU HU3YYEHHU Kypca Ha yYpOBHE OCHOBHOI'O OOLIEro oOpa3OBaHHs, U Ha pPa3BUTHE
MPE/ICTABIICHUN O CIIydailHbIX BEIMYMHAX W B3aUMOCBA3SIX MEXIYy HHUMHU Ha Ba)KHBIX
IIPUMEPAX, CIOKEThl KOTOPBIX MOYEPIHYTHI M3 OKpYXKaroumero mupa. B pesynbrare
y oOydamomuxcss  JOKHO  cpopMupoBaThCi  MpEACTaBIIeHHME O  Haubolee
YIOTPEOUTENBbHBIX U OOIIKUX MAaTEMaTHYECKUX MOJIENSIX, UCTIOIb3YEMbIX AJISl ONKUCAHUS
AHTPOIIOMETPUUECKUX U JeMOrpaUueCKUX BEIMYUH, OTPEUTHOCTEN B pa3IMYHOIO poJa
U3MEpPEHUsAX, JUIMTETbHOCTH  O€30TKa3HOM  paboThl TEXHMYECKUX  YCTPOMCTB,
XapaKTEepPUCTHUK MACCOBBIX SIBJICHUM U MPOLIECCOB B OOIIECTBE.

B coorBerctBUM € YyKa3aHHBIMH LENSIMH B CTPYKType Yy4eOHOro Kypca
«BeposaTHOCTh M cTaTHCTHUKa» NJIsl YPOBHS CPEIHEro OOIIero oopa3oBaHUsl BBIICIICHBI
CIIEYIOIIME OCHOBHBIE coJepkarenbHble JIMHUU:  «CiydailHble COOBITHA W
BEPOATHOCTH», «CilydaiiHble BETUYMHBI U 3aKOH OOJBIIUX YHCEID».

Baxnyto wyactb ydeOHOro Kypca 3aHUMAaeT HW3Y4YEHHE TI'€OMETPUUYECKOTrO
¥ OMHOMHAILHOTO PACIpeeNIiCHH U 3HAKOMCTBO C WX HENPEpPHIBHBIMU aHAJIOTaMU —
IIOKA3aTEJIbHBIM U HOPMaJIbHBIM PacCIpeNeICHUSIMH.

Copnepxanue auHuM «Ciay4dailHble COOBITHSI M BEPOATHOCTHU» CIYKUT OCHOBOMU
st (OpMHpPOBaHUSA MPEJICTABIEHUNA O PpaCHpeAesieHUd BEpPOSITHOCTEH MEXIY
3HAYCHUSIMU CIy4YallHbIX BEJIMYMH, a TaKXe dTa JUHMUS HeoO0xoauma Kak 0aza
JUISl U3y4EHUsl 3aKOHA OOJBIIMX YHUCENl — (YHIaMEHTAIBHOIO 3aKOHA, JEHCTBYIOIIETO
B IIPUPOJE M OOIIECTBE M MUMEIOUIEr0 MaTeMaTudeckyro (popmanuzanuio. Cam 3aKoH
OONBIIMX YHCET NPEIJIaracTcsi B O3HAKOMUTEIBHOM (opmMe ¢ MHUHHUMAIbHBIM
UCIOJIb30BAaHUEM MAaTEMATUYECKOTO (popMau3ma.

Tembl, CBSI3aHHBIE C HENPEPBIBHBIMHU CIIYYallHbIMH BEIMYWHAMH, AKLUEHTHUPYIOT
BHUMaHUE O0y4aroIIMXCsl Ha ONMCAHUU U U3YyYEHUH CIy4alHBIX SIBJICHUN C MMOMOUIbIO
HenpepblBHBIX ~ (QyHKUMHA. OCHOBHOE BHUMAHUE yAEJSIETCS  MOKa3aTelbHOMY
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U HOPMAJIBHOMY pacHpelesieHusM, TPH OTOM TMPEANoiIaraeTcs O3HAKOMHTEIHLHOE
H3y4eHHe MaTepraiia 6e3 10Ka3aTesIbCTB IPUMEHIEMBIX (PaKTOB.

OO0miee 4YMCIO 4YacoB, PEKOMEHJOBAHHBIX [JII H3yYEeHHS Yy4eOHOTro Kypca
«BeposTHOCTh M cTaTUCcTUKa» — 68 dacoB: B 10 kiacce — 34 yaca (1 yac B Hezuelno),
B 11 knacce — 34 gaca (1 gac B Hezenmo).

COIEPKAHUE OBYUEHUA

10 KVIACC

[IpencraBienne JaHHBIX C MOMOMIbIO Tabmui W auarpamMm.  CpenHee
apudmeTnyeckoe, MeIMaHa, HauOoJbIIee U HAMMEHBIIIEE 3HAUSH U, pa3Max, TUCIEePCHUs
Y CTaHJApPTHOE OTKJIOHEHUE YHCIOBBIX HAOOPOB.

CrnyyaliHble SKCIIEpUMEHTHI (OMBITHI) M Ciy4YailHble COOBITHS. DJIEMEHTapHbIE
coObiTHst  (Mcxoabl). BeposiTHOCTh  citydaliHOro coObiTusl. bBiM30CcTh  4acTOTHI
U BEpOSITHOCTU cOObITUM. CiydaliHble ONBITHI C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMU. BeposiTHOCTH COOBITHI B OMbBITaX C PABHOBO3MOKHBIMH IJIEMEHTAPHBIMU
COOBITHSIMU.

Onepanuu HajJ COOBITUSIMU: TIEpeceUeHHE, OOBEIUHEHUE, MPOTHUBOIOI0XKHBIC
coObITHs. JJuarpammel Ditnepa. @opmyna CI0KEHUsT BEPOSITHOCTEH.

VYcioBHass BEPOATHOCTb. YMHOXKEHHE BEpOSTHOCTEU. JlepeBo CiaydanHOro
skcriepuMenTa. @opmyria MOJHON BEpoATHOCTH. HezaBucuMBbIe COOBITHS.

KomOunaropuoe mpaBuio ymHoxkenus. llepecranoBku u dakropuan. Yucmo
couetanuil. Tpeyronbauk [lackansa. @opmyna Ounoma HeroToHa.

bunapHblil ciyvailHblii onbIT (MCOBITaHHME), ycrmex M Heynada. HeszaBucumble
ucnbiTanus. Cepusi HE3aBUCUMBIX UCIBITAHUH J0 MepBoro ycrexa. Cepusi He3aBUCUMbBIX
WCIIBITAaHUN bepHyIu.

Cnyuaiinas BennunHa. Pacnipenenenue BeposiTHOCTEN. [narpamma pacnpeaeneHusl.
[Tpumeps! pactipeneneHuii, B TOM 4ncCie, FTEOMETPUUECKOE U OMHOMHUAIBHOE.

11 KIIACC

UucnoBble XapaKTEPUCTUKHU CIYYAWMHBIX BEJIUYMH: MAaTEMaTHYECKOE OXKHUIAHUE,
JUCIIEpCUsS W CTaHJApPTHOE OTKJIOHEeHHE. [Ipumepsl NpUMEHEHHS MaTeMaTU4YECKOIo
OXKHUJIAaHUS, B TOM YHUCJE B 3aJadyax U3 IIOBCEIHEBHON JKM3HU. MaremaTu4yeckoe
OKUJaHuE OWHApHOM CllydalHOM BEIMYMHBL. MareMaTH4ecKoe OXKUJaHUE CYMMBbI
CIIy4alHbIX BEIMYUH. MaremMaTudyeckoe OXHUIaHWE U JIUCTIEPCHUS TEOMETPUUECKOTO U
OMHOMMAIILHOTO PACTIPEIEICHUM.

3aKoH OOJBIIMX YUCET M €r0 poJib B HayKe, IpUposie U oOIIecTBe. BHIOOpOUHBII
METOJI UCCJICIOBAHUIA.

[Ipumepsl  HENpEpBIBHBIX  CIAydaHbIX BeJWuuH. [loHATME O TJIIOTHOCTH
pacnpeneneHus. 3ajaayd, MPUBOJAIINE K HOPMallbHOMY pacnpeaenenuto. llonsitue
0 HOPMAJIBHOM PaCIpPEICICHUH.
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INPEAMETHBIE PE3YJIbTATBI

K konity oOydenus B 10 kiiacce oOy4aromuiicss HOJy4UT CIAEAYIOMINUE IPEAMETHBIE
pE3yJIbTATHI:

YUTATh U CTPOUTH TAOIUIIBI U JUATPAMMBL;

OlEepUpOBaTh MOHATHUSAMU: CpeAHee apudMeThuyecKoe, MeAuaHa, HauOoIbliee,
HauMEHbIIIEE 3HAYEHNE, pa3Max MacCUBa YHMCIOBBIX JaHHBIX;

OTIEpUPOBATH MOHSATUAMHU: CITyYaHHBIN SKCIIEPUMEHT (OTIBIT) U CITy4ailHOE COOBITHE,
AJIEMEHTApHOE COOBbITHE (PJIEMEHTApPHBIM HMCXO0J) CIY4alHOTO OMbITa, HAXOIUTh
BEPOSITHOCTH B OMNBITAX C PABHOBO3MOXKHBIMHU CIIYYalHBIMH COOBITHSIMU, HAXOAWTh
Y CPaBHUBATh BEPOSITHOCTU COOBITUN B U3YYEHHBIX CIyYalHBIX HKCIEPUMEHTAX;

HaXoIUTbh U (OPMYJIUPOBATH COOBITUS: IEPECEUECHUE U OOBEIUHEHUE IJaHHbBIX
COOBITUH, COOBITHE, MPOTHUBOMOJIOKHOE JaHHOMY  COOBITHIO,  IOJIb30BaThCS
auarpaMmamu Jisiepa u (popMyIioi croKeHusl BEpOSATHOCTEH IPH PEILICHUH 3a/1a4;

ONEpUPOBATh TMOHATUSMU: YCIOBHAs BEPOATHOCTb, HE3aBUCUMBIE COOBITHS,
HaXOJUTh BEPOSTHOCTH C IMOMOIIbIO MPaBHJIA YMHOXEHHS, C IOMOIIBIO JepeBa
CJIy4aiHOT'O OIIBITa;

IPUMEHATh KOMOMHATOPHOE MPaBUIJIO YMHOXKEHUS [IPU PEILICHUU 3a7ay;

OIEpUpPOBATH  IOHATHUAMM: HCIBITAHWE, HE3aBUCHUMbBIC HCIBITAHUS, CEpuUs
UCIBITAaHUH, YCIIEX U HeyAaua, HaXOAUTh BEPOSTHOCTU COOBITHI B CEpUU HE3aBUCHUMBIX
UCIIBITAHUI J10 MIEPBOro ycrexa, HaXOJIUTh BEPOSITHOCTU COOBITUN B CEpUU UCIBITAHUM
bepuymnu;

ONEepUpPOBATHh MOHATUSMHM: CIydailHas BEJIMYMHA, pacHpellelieHUuEe BEpOSITHOCTEH,
JyarpaMMa pacupeiesieHusl.

K kon1y o0ydenus B 11 ki1acce 00yJaromuiics MoIyduT CIEAYIOIINE MTPeIMETHbIC
pPE3yIbTaTHI:

CPaBHUBATh BEPOSITHOCTH 3HAYECHHUM CIYy4alHOW BEIMYMHBI 110 PACIIPEIEICHNAIO WIH
C IIOMOIIBIO JUArpaMM;

OIIEpUPOBATH MOHATUEM MAaTEMaTUYECKOIO OKHUJAHUs, IPUBOAMUTH IIPUMEPHI, KaK
IPUMEHACTCA  MAaTEeMaTH4YECKOE  OXKHMJIAHHWE CIIy4allHOM  BEIMYMHBI  HAXOIWTh
MaTEMaTUYECKOE OXKUJAHUE 10 JAHHOMY PACIIPEAEICHUIO;

MMETh IIPEICTABICHUE O 3aKOHE OOJIBIINX YUCEIT;

MMETH IIPEACTABICHUE O HOPMAJIbHOM PACIPEICIICHUN.
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TEMATHUYECKOE INTAHUPOBAHUE

10 KIIACC
HaunmenoBanue paznena |KomnuectBo OCHOBHOE conepKaHue OcCHOBHBIE BUJIBI ICITEIbHOCTH
(TembI) Kypca 4acoB o0ydJaromuxcs
[IpencraBineHne 1aHHBIX 4 [IpencraBinenne faHHBIX C IOMOILLIBIO N3BaexaTs nHpopManuo u3 Tadiuil
Y ONMCaTeIbHas CTATUCTUKA Tabmui u nuarpamMm. Cpenxee U IMarpaMm, MCMOJIb30BaTh TaOIUIIbI
apudmMeTnyeckoe, MeANaHa, Y IUarpamMMsbl JUIsl IPEICTABICHUS
HanOoJIbIIeE U HAUMEHBIIEE CTaTUCTUYECKUX JTAHHBIX.
3HA4YEHUS, pa3Max, JUCIIepCus, Haxomurth onvcarenbHbie
CTaHJAPTHOE OTKJIOHEHUE YHUCIIOBBIX XApaKTEPUCTUKU JaHHBIX.
HabOpOB BeiaBUraTh, KpUTHKOBATH
TUIIOTE3bI O XAPAKTEPE CIIYYanHOU
VU3MEHYMBOCTH U ONPEAEIIAIOIIHNX €€
dakTopax
CitydailHbI€ OIBITHI 3 CrnyyaiiHble SKCIIEPUMEHTHI (OMBITHI) BoiieasiTe Ha puMepax ciy4anHble

U Cily4yailHble COOBITHS,
OIBITHI C PABHOBO3MOKHBIMU
PIIEMEHTAPHBIMU UCXO/IaMHU

U ClIy4ailHble COOBITHSI.
DnemMeHTapHbIe COOBITHS (MCXOIBI).
BeposTHOCTB CiTy4aiiHOrO COOBITHS.
BepostHOCTH COOBITHII B OIBITax

C PaBHOBO3MOYHBIMU
AJIEMEHTaPHBIMU COOBITUSMHU.
[IpakTnueckas padora

COOBITHS B OIIMCAHHOM CIIy4aiiHOM
OIIBITE.

@ opMyIHPOBATH YCIOBHS MPOBEACHUS
CIIy4alHOTO OIIBITA.

HaxoauTb BEpOSATHOCTH COOBITUI

B OIBITAaX C PABHOBO3MOXHBIMHU
UCXOJaMHU.

MoaeaupoBaTh OIBITHI

C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
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UCXOJIaMH B XOJIC MPAKTUICCKOU
paboThI

Omnepanuu HaJl COOBITUSIMH,
CJIO’KEHUE BEPOATHOCTEU

Onepanuu Haji COOBITUSIMU:
nepeceueHue, 00beTMHEHUE COOBITU,
IIPOTUBOITOJIOKHBIE COOBITHS.
Juarpammel Ditniepa. @opmyna
CJIOKEHHUSI BEPOSITHOCTEN

HUcnonb3oBarh 1uarpaMMsl Dusepa
U CJIOBECHOE OIKUCAaHUE COOBITUI
1U1s1 OPMYJIMPOBKHU U U300PAKEHUS

00BeIMHEHUS U TIEPECCUCHHS COOBITHIA.

PemiaTp 3aga4M ¢ NCNOJIB30BAaHUEM
(bOpMYIIBI CITOKEHUS BEPOSITHOCTEH

Y clI0BHAsI BEPOSTHOCTD,
JIEPEBO CIIYYaHHOTO OIBITA,
dbopmyia noaHoOM
BEPOSITHOCTH

W HE3aBUCHUMOCTh COOBITUM

VY ca0BHAs BEPOATHOCTE. Y MHOXKECHUE
BEPOATHOCTEN. [{epeBo CiydaitHOTO
skcnepumenTa. Gopmyiia moaHOu
BeposiTHOCTU. HezaBrcumble coObITHA

Pemathb 3a1a4M Ha HaX0XKJICHUE
BEPOSITHOCTEN COOBITUI, B TOM YHUCIIE
YCJIOBHBIX C TIOMOIIBIO JIepeEBa
CIIy4alHOTO OIIBITA.

OmnpenensiTb HE3aBUCUMOCTb COOBITHI
1o opMyJie 1 10 OpraHu3aIuu
CIIy4alHOrO OIbITa

DneMeHThl KOMOMHATOPUKHU

KomMOunaropHoe npaBuiio
ymHOxeHus. [lepecranoBkH

u ¢akropuan. Yucio couyeTaHui.
Tpeyronbauk Ilackana. @opmyia
o6unoma HeroTona

Hcnoab3oBaTh IpaBuil0 YMHOKEHUS
JUIS TIEPEUUCIICHUST COOBITUI

B CJIy4allHOM OIIBITE.

IMoan3oBaTbest hopMyson

U TpeyronbHUKoM [lackais

JUISL OIIPENIEIICHUS YUCIIA COUETAHUM

Cepun mmocinen0BaTeNbHbBIX
MCIBITAHUI

bunapHbIii CIIy4aliHbIN ONBIT
(ucnipITaHue), ycrex U Heyjaaya.
HezaBucumeie ucnbitanus. Cepust
HE3aBHCHMBIX UCIIBITAHUNA 10 IIEPBOTO

Pa30uBaTh Cl10KHBIE DKCIIEPUMEHTBI
Ha OTJICJbHBIEC UCTIBITAHUS.
OcBauBaTh MOHSATHS: HCIBITAHUE,
CEpHsl HE3aBUCHUMBIX HCIIBITAHU.
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ycnexa. Cepusi HE3aBUCUMBIX
ucnslTanui bepryium.
[IpakTuueckas pabora

C UCIOJIb30BAHUEM AJIEKTPOHHBIX
Ta0JIAILL

IIpuBoauTH IPpUMeEPHI cepUii
HE3aBUCUMBIX UCIIBITAHUU.
Pemarnb 3aga4m Ha IOUCK
BEPOSITHOCTEN COOBITUH B CEpUU
VCIIBITAHUU JI0 TIEPBOr0 yCcrexa

Y B CEpUSIX UCTbITAaHUN bepHysuiu.
HM3yuyars B X01€e NPaKTHYECKOM
padoThI C UCIIOIB30BAHUEM
AJIEKTPOHHBIX TAOJIMII BEPOSITHOCTH
COOBITHI B CEPUSIX HE3ABUCUMBIX
HCIBITAHU I

CrnyuyaiiHble BEJIMYUHbI
W pacrpeaesieHus

CrnydaliiHas BeIMYUHA.
Pacnpenenenue BepoATHOCTEN.
Huarpamma pacnpenenenus. Cymma

H IIPOU3BCIACHHC CHy‘I&fIHBIX BCJIMYHH.

IIpumepsl pacnipeneneHuii, B TOM
YUCJIe TEOMETPUUECKOE
1 OMHOMMAJIBHOE

OcBauBaTh NOHATHS: CIIydaliHasI
BEJIMYMHA, pacnpeeseHue, Tadbauua
pacrpeneneHus, [uarpaMmma
pacrpeneneHusl.

IIpuBoauTs NpuMepsbI
pacrpeesieHui, B TOM YHUCIIe

TCOMCTPHUYICCKOTO U OMHOMHUAJILHOTO.

CpaBHMBaTh pacnpeeacHus
CIIy4alHBIX BEJIUYNH

Haxomurthb 3Ha4YE€HUS] CyMMBI

Y MIPOU3BENICHUS CITyYalHbIX
BEJINYUH.

Crtpouts n pacnosHaBarhb
reOMETpUYEeCcKOe U OMHOMUATIBHOE
pacrpeneneHue
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[loBTOpEeHuUE, 00001ICHUE,
CHCTEMAaTH3allMsI 3HaHUH

OmnucarenpHas CTaTUCTHKA.
CityyaiiHbI€ OIBITHI U BEPOSTHOCTH
CIIy4aitHbIX coObITHI. Onepamuu

HaJ COOBITUSIMH. DIJIEMEHTHI
KOMOMHATOPUKH, CEPUU HE3aBUCHMBIX
HUCIIBITAHUH

IHoBTOPATH HN3y4EHHOE
U BBICTPAUBATh CUCTEMY 3HAHUU

OBHIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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11 KJIACC

Haunmenosanue paznena  |KonuuecTtso OcHOBHOE copepx)aHue OcCHOBHBIE BH/JIBI IEATEILHOCTH
(TemnI) Kypca 4acoB o0 ydJaromuxcs
MaremaTtnueckoe OKu1aHue 4 [Ipumepsl npuMeHeHU OcBauBaTh NOHATHE MATEMAaTUYECKOTO
CIIy4allHOM BEJINYMHBI MAaTeMaTUYECKOr0 OXKUIaHUS O’KHMJIAHUS.
(cTpaxoBanue, 10TEpES). IIpuBoauTh U 00CYKIAATH IPUMEPHI
MaremaTnyeckoe 0KUJaHue CyMMBI IIPUMEHEHUS MATEMATUYECKOTO
CIIy4allHbIX BEJIUYUH. OKHJIaHUSL.
MaremaTnyeckoe 0KuJaHue BopIyucasgTh MaTEMAaTHYECKOE
reOMETPUYECKOTr0 U OMHOMHAILHOTO OKHJIaHUE.
pacnpeneseHun Hcnoab30BaTh NOHATHE
MaTEeMaTHYECKOI0 OXKUIAHUS
Y €ro CBOWCTBA ITPU PELLICHUHN
3a/1a4.
HaxoauTb 110 U3BeCTHBIM (hOpMyJiamMm
MaTEeMaTH4YECKOE 0KUAAHUE CYMMBI
CIIy4alHbIX BEJIUYMH.
HaxoauTsh 110 n3BeCTHBIM (hopMyJiamMm
MaTeMaTUYECKHE OKUIaHHS
CIIy4alHbIX BEJIMYMH, UMEIOIINX
reoMeTprUIecKoe U OMHOMHUAIILHOE
pacrpeneneHus
Jucnepenst U cTaHIapTHOE 4 Jlucniepcus U CTaHAAPTHOE OcBauBaTh NOHATHUS: TUCIIEPCHS,

OTKJIOHEHHE CIIy4anHOU
BEJINYMHBI

OTKJIOHEHHE. Jlucniepcun
r€OMETPUYECKOTO U OMHOMHAILHOTO

CTaHIAPTHOE OTKJIOHEHUE CIy4alHOU
BEJINYUHBI.
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pacmpenencHusl.

[TpakTraeckas pabota

C UCITOJIb30BAHUEM DJICKTPOHHBIX
TaO0JINLL

Haxoaurtes nucrniepcuto

10 pacipeaesICHHUIO.

Haxoaurhb 110 N3BECTHBIM
dbopMynaM TUCTIEPCUIO
TCOMETPHYECKOT0 U OMHOMHAIBHOTO
pacripesiesieHus, B TOM YHCJIe B XOJI€
MPaKTUYECKON PabOThI

C HCMOJIb30BAHUEM JJIEKTPOHHBIX
TaOJIHI]

3aKkoH OOJIBIIINX YKUCEIT

3akoH 00JbIIKX uncen. BeiOopouHbIi
METO/ UCCJICTOBAHUIA.

[IpakTnueckas padbora

C MCTIOJIb30BAHUEM DJICKTPOHHBIX
TaO0JINLL

3HAKOMHUTBCH C BHIOOPOYHBIM
METOZOM HCCJEN0BAHUS COBOKYITHOCTH
JAHHBIX.

M3yuaTs B X0/1€ MPaKTUYECKOH pabOThI
C UCIOJIb30BAHUEM 3JIEKTPOHHBIX
TaOJIUIl MPUMEHEHHUE BHIOOPOYHOTO
METO0/1a NCCIEI0BAHUS

HenpepriBHbIE CcilydaiiHbIe
BEJIMYUHEI (pacrpeesieHus )

[IpruMepbl HENPEPBIBHBIX CIIYYAMHBIX
BenMYMH. QyHKINS TIIIOTHOCTH
pacnpenenenus. PaBHomepHoe
pacrnpeenieHUe U €ro CBOMCTBa

OcBauBaTh NOHATHUSA: HENPEPHIBHAS
Cly4yalHasl BEJIMYMHA, HEITPEPBIBHOE
pacnpeneneHue, GyHKIUS MITOTHOCTH
BEPOSITHOCTH.

IIpuBOaAMTH PUMEPBI HENPEPBIBHBIX
CIIy4alHBIX BEJIUYNH.

Haxomauthb BepOsSTHOCTH COOBITHIA

10 JJaHHON ()YHKIMU TIJIOTHOCTH, B TOM
YUCJIE PABHOMEPHOT'O pacpeiesIeHNUs
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HopmaneHnoe pacnipenenenue

3amaun, TPUBOIAININE K HOPMATBbHOMY
pactpenenennto. OyHKIus
TUIOTHOCTHU U CBOMCTBA HOPMAJIbHOTO
pacrpeneneHusl.

[TpakTrueckas pabora

C MCTIOJTb30BaHUEM DJICKTPOHHBIX
TaOJIUI]

OcBauBaTh NOHATHS: HOPMAIIBHOE
pacnupeneieHue.

BoigeasiTb 0 ONMUCAHUIO CITyYaliHbIE
BEJIMYMHBI, PACIIPEICIICHHBIE

110 HOPMAJIbHOMY 3aKOHY.

IIpuBoauTs puUMepskI 3a1a4,
MPUBOIAIINX K HOPMAIBHOMY
pacupeneieHuIo.

HaxoauTh 4uCIIOBBIE XapaKTEPUCTUKH
HOPMAaJIbHOT'O PACIpPEICIICHUS

10 U3BECTHBIM (OpMYyIiaM.

Pemarp 3a1a4u, CBSI3aHHBIC

C MPUMEHECHUEM CBOMCTB HOPMAIBHOTO
pacIpeieieHui, B TOM YHUCJIE

C UCITOJIb30BAHUEM DJICKTPOHHBIX
Ta0JIHNII

[ToBTOpeHue, 06001IeHNE
Y CUCTeMaTHu3alus 3HaHUH

19

[IpencraBieHne TaHHBIX C TIOMOIIBIO
TaOJIMIl U TUarpaMm, OnucaTeIbHasl
CTaTUCTHUKA, OTBITHI

C PAaBHOBO3MO>KHBIMHU
AJIEMEHTAPHBIMU COOBITUSIMU,
BBIUHCIICHUE BEPOSATHOCTEH COOBITHI
C IpUMeHeHHeM (HopMyIT

U TpaduuecKrX METO/I0B
(koopauHaTHas psiMasi, 1EPEBO,
nuarpamma Disepa), ciydaiHbie

[TOBTOPSTH U3y4EHHOE U BHICTPAUBATh
CHUCTEMY 3HAHUM
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BEJIMYMHBI U PACIIPEICIICHUS,
MaTEMATUYECKOE OKUIAHUE
CIIy4aliHOM BEJIMYUHBI

OBHIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

34
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INEPEYEHDb (KOAUPUKATOP) PACIIPEJAEJEHHbBIX 110 KJIACCAM
MPOBEPAEMBIX TPEBGOBAHUM K PE3YJIbTATAM OCBOEHUSI
OCHOBHOI OEPA3OBATEJILHOM MPOT'PAMMBI CPEJJHEI'O OBIIETO
OBPA30OBAHUA U DJIEMEHTOB COAEP KAHUSA 11O MATEMATHUKE

B ¢denepanbHbIX M perMoHaIbHBIX MPOIENYypax OLEHKH KadecTBa OOpa3OBaHMUS
UCIIOJIb3YETCS TepedeHb (KOAM(PUKATOP) pachpeeSCHHBIX MO KjaccaMm MPOBEPSEeMbIX
TpeOOBaHMII K pe3yJbTaTaM OCBOCHHS OCHOBHOM 0Opa30BaTEIbHOM MPOTPaMMBbI
CpeIHero o0Iero oopa3oBaHus U SJIEMEHTOB COJSP)KAHUS 10 MaTeMaTHKE.

10 KVIACC

IIpoBepsiemble TPeOOBaHNS K pe3yJbTaTaM OCBOCHUS OCHOBHOI 00pa30BaTe/IbHOM
NporpamMmabl

Kon [TpoBepsiemMble IPeAMETHBIE PE3yIbTATHl OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOT0 o0pa3oBaTeIbHOM MporpaMMbl CpeTHETO 00111eT0 00pa30BaHUs
pe3ynbTara

1 Yucia ¥ BBIYMCICHUS

11 OnepupoBaTh NOHATUSAMU: PAMOHAIBHOE M JEHCTBUTEIBHOE YHUCIIO,

OOBIKHOBEHHAS U JIECATUYHAS TPOOH, TTPOIIEHTHI

19 BeimonuAte  apudmeTnueckue  onepalud ¢ palMOHAIbHBIMU

)51 l]CfICTBHTCHBHBIMH quciaMu

13 BoinonHsATh npuONMKEHHBbIE BBIUMCICHUS, UCHONb3ys IpaBuiia
' OKPYTJICHUs], 1€JIaTh PUKUAKY U OLIEHKY PE3YIbTaTa BIYUCICHU N

OnepupoBaTh TMOHATUSIMH: CTENEHb C IEJbIM  [OKa3aTelieM,
cTangaptHas ¢opMa 3alucHu JACHUCTBUTEIBHOTO YHCIA, KOPEHb
1.4 HATypaJbHOW CTETICHH; WCIIONB30BaTh MOAXOIANIYI0 (opMy 3amucu
JNEUCTBUTENBHBIX YHUCENT JJIl PEIICHUS MPaKTUYECKUX  3a7ay
U TIPEACTABICHUS TaHHBIX

OmnepupoBaTh MOHATUSIMHA: CHHYC, KOCHHYC ¥ TAHTE€HC TIPOU3BOJILHOTO
1.5 yrjia; UCIOJL30BaTh 3aMKUCh MPOU3BOJLHOIO YIJIa 4Yepe3 OOpaTHBIE
TPUTOHOMETPUUIECKHUE (PYHKITIH

2 YpaBHEHUS ¥ HEPABEHCTBA

OnepupoBaTh MNOHATUSMH: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO,
2.1 LEeJI0€, PALMOHANIBHOE, UPPALMOHAIILHOE ypaBHEHUE, HEPABEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE
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BreimonHaTe  mpeoOpa3oBaHUs TPUTOHOMETPUYECKUX — BBIPAKECHHIM

2.2
U pelaTh TPUTOHOMETPUICCKUEC YPABHCHUS
BrinonHars npeoOopa3zoBaHus HENbIX, paIMoHaAIbHBIX
2.3 U MPPAIMOHATLHBIX BBIPAKEHUW W pellaTh OCHOBHBIC THITBI IICITBIX,
paIMOHAIILHBIX U UPPAMOHATIBLHBIX YPABHCHUH I HEPABCHCTB
24 [IpumeHsTh ypaBHEHUS M HEPABEHCTBA JIJIS PEIICHUSI MATEMAaTHUYECKUX
' 3a/1a4 U 3a7a4 U3 pa3IudHbIX 00J1acTell HAYKU U peaTbHOMN KU3HU
MopenupoBaTh peasibHbIE CUTYaIluu Ha SI3BIKE aJreOpbl, COCTABIISITH
2.5 BBIPAKEHUS, ypPaBHEHHUSI, HEPABEHCTBA IO YCIIOBHIO 33]1a4H, HCCIICI0BATh
MOCTPOEHHBIE MOJIEIIM C UCIIOJIb30BAHUEM amnmnapara anreOpsbl
3 Oynkuuu u rpapuku
OnepupoBaTh NOHATHAMU: (GYHKIUS, CIOCOOBI 3alaHusl (DYHKIIHH,
3.1 001acTh ONpeeseHuss M MHOXECTBO 3HAYeHUN (yHKIUH, Tpauk
(G yHKIMH, B3aUMHO 00paTHbIe (PYHKINUN
39 OnepupoBaTh MOHSATUSMH: YETHOCTh U HEYETHOCTh (DYHKIIMH, HYJIU
' (GYHKITAA, TTPOMEKYTKH 3HAKOIIOCTOSTHCTBA
3.3 Hcnions3oBaTh rpaduku GyHKIMN 11 pelieHus] ypaBHECHUN
3.4 Ctpouth U uuTaTh TpapuKu JUHEHHON (YHKIIMHU, KBaIpaTUIHOM
' GyHKIIMU, CTENEHHON (YHKITUU C IIEJIBIM TTOKa3aTeIeM
Hcnonw3zoBare rpaduku (YHKIUN JISI UCCIEIOBAHUS IPOIECCOB
35 Y 3aBUCUMOCTEH TIPU PEIICHUH 33J]1a4 W3 IPYTHX YICOHBIX TIPEIMETOB
' U PEaTbHOM JKHM3HU, BBIpaXaTh (OPMYIaMU 3aBUCHUMOCTH MEXIY
BEJIMYMHAMH
4 Hauana maremarrueckoro aHanmsa
41 OnepupoBaTh MNOHATUSIMU: TOCJIEI0BATEIBLHOCTD, apUPpMETHUYECKas
' U TeOMeTpHUYecKasi Iporpeccuu
OnepupoBaTh MOHATUSIMHU: OECKOHEYHO YOBIBAOIIAS T€OMETPHUICCKAS
4.2 mporpeccusi, cymMma OECKOHEYHO YOBIBAIOIIEH TIeOMETPUUECKON
porpeccuu
4.3 3agaBaTh MOCIEA0BATEILHOCTH PA3IMUHBIMU CIIOCOOAMHU
44 Hcnonb30BaTh CBOWMCTBA MOCJENOBATEIBHOCTEH W MPOrPECCU
' JUTSI pEIICHUS PeaTbHBIX 3a/1a4 MPUKJIAHOTO XapaKTepa
3) MHoecTBa U JIOTHKa
51 OmnepupoBaTh MOHATUSIMH: MHOYKECTBO, ONIEPAIIMH Hal MHOYKECTBAMHU
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Hcnonb3oBaTh TeopeTHKO-MHO)KeCTBCHHBIﬁ armapar i OIMCaHUA

5.2 pEeaIbHBIX TPOLIECCOB W SBJIEHUM, MPU PEUICHUU 3a7ad U3 APYrHX
y4€0OHBIX TPEIMETOB
53 OnepupoBaTh MOHATUAMM: OINpEACIIEHUE, Teopema, CIEACTBUE,
J0Ka3aTeIbCTBO
6 Teopust BEpOSITHOCTEN W CTATUCTUKA
6.1 YuraTh U CTPOUTH TAOIHIIBI M THATPAMMBI
OnepupoBaTh TOHATUSIMU: CpeaHee apudmernueckoe, MeauaHa,
6.2 HauOoJbIIee, HaUMEHbIIEE 3HAYECHHE, Pa3Max MAacCHBa YMCIOBBIX
JAHHBIX
OnepupoBaTh MOHATHUSMHU:  CIY4YallHBIA  AKCIIEPUMEHT  (OIBIT)
U Ccily4ailHOe COOBITHE, 3JIEMEHTApHOE COOBITHE (DJIEMEHTAPHBIN
6.3 UCXOJ) CIIy4ailHOrO OIbITA; HAXOAWTh BEPOATHOCTH B OIbBITaX
' C  PpaBHOBO3MOXHBIMM  CIy4alHBIMU  COOBITHSIMH,  HAaXOJIHTh
U CpaBHUBATh BEPOSITHOCTH COOBITHMM B HW3YYEHHBIX CIy4alHBIX
DKCIIEPUMEHTAX
Haxoaute 1 GpopmynrpoBath cOOBITHS: TIEpeceUEeHUE U OOBEAMHEHHE
6.4 JAHHBIX COOBITUH, COOBITHE, TIPOTUBOIMOJIOKHOE JAHHOMY COOBITHIO;
' MOJIb30BAaThCsl  AUMarpaMMaMu Oisepa U (HOpMYNIONH  CIOXKEHUS
BEPOSITHOCTEN NIPU PELICHUH 3a7a4
OnepupoBaTh MOHATHUSAMH: YCIOBHAs BEPOSTHOCTb, HE3aBHCUMBIE
6.5 COOBITHS; HAXOAUTh BEPOATHOCTH C MOMOIIbIO MPaBUIa YMHOXKEHHUS,
C TIOMOUIBIO JIepeBa CIIy4ailHOro OIbITa
6.6 [IpumeHsTh KOMOMHATOPHOE TMPaBUIO YMHOXKEHHUS MpPHU PpEHICHUH
' 3a1a4
OnepupoBaTh MOHATUAMM: HUCHBITAHHE, HE3ABUCUMBIE HWCIBITAHHUS,
6.7 CepHUsl UCIIBITAHMI, yCIIEX U HEYlaua; HAXOJIUTh BEPOSATHOCTH COOBITHIA
' B CEpPUHM HE3aBUCUMBIX HCIBITAHUN 10 MEPBOr0 YyCHeXa, HaXOJWUTh
BEPOSITHOCTU COOBITHI B cepuM UCTIbITaHUN bepHymu
6.8 OnepupoBaTh NOHATUSMM: CIydalHas BEJIMYWHA, PACIPEIACICHUE
' BEPOSITHOCTEH, AMArpaMMma pacripeieIeHus
7 ['eomeTpus
7.1 OnepupoBaTh NOHATUSAMHU: TOUKA, IPAMasi, IJIOCKOCTh
79 [TpyMeHsATh aKCMOMBI CTEPEOMETPUU U CIEACTBUS M3 HUX TMIpH

PCUHICHHUH I'COMCTPHICCKHX 3a/1a4
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7.3

OHepI/IpOBaTB MOHATHAMMU: TIAPAJIICIIBHOCTD U HNCPIICHAUKYIIAPHOCTD
IIPsAMBIX U IUIOCKOCTEH

7.4

KnaccuduunpoBaTe B3auMHOE pacioIOKEHUE MPSAMBIX U MJIOCKOCTEN
B IIPOCTPAHCTBE

7.5

OnepupoBaTh MOHATUAMU: IBYTPAHHBIA YroJl, TPaHU JBYIPAHHOTO
yria, peOpo JABYIpaHHOIO YIJIa, JIMHEWHBIN yroy JBYIPaHHOIO YIia,
rpagycHas Mepa ABYTPAHHOIO yIJia

7.6

OHepI/IpOBaTB IMOHATHUAMMU: MHOTI'OT'PaHHHUK, BBIHYKHBIﬁ 151 HCBBIHYKHBIﬁ
MHOI'OI'PaHHHUK, 9JICMCHTBI MHOI'OI'PAHHUKA, HpaBI/IJIBHBIﬁ MHOT'OI'PaHHHK

7.7

Pacrio3HaBaTh OCHOBHBIE BUIbl MHOTOTPAaHHUKOB (TIMpaMua, pu3Ma,
PSAMOYTOJIBHBIN TIapasuiesienumnes, Kyo)

7.8

KnaccuduuupoBaTb MHOTOTpaHHHKH, BBIOMpAss OCHOBAHUSA IS
KiIaccuukanuy  (BBITYKJIBIE W HEBBINYKIIBIE MHOIOIPAHHHKM,
IIPABWIBHBIE MHOTOIPDAaHHUKH, IpPSAMbIE W HAKIOHHBIC IIPU3MBI,
napajuIeIenuIebl)

7.9

OHepI/IpOBaTL ITOHATHUAMMU. CCKYyIaAa IINIOCKOCTB, CCUCHUC
MHOTI'OT'PaHHHUKOB

7.10

OOBACHATP MPUHLMIIBI TOCTPOEHUSI CEUYEHUH MHOTOrPaHHUKOB,
UCIIONB3YSl METO/ CIIE0B

7.11

Crpoutb ceyeHuss MHOTOIPAaHHUKOB METOAOM CJENIOB, BBINOJIHATH
(BBIHOCHBIE) TUJIOCKUE YEPTEXKU M3 PUCYHKOB IMPOCTHIX OOBEMHBIX
buryp: Bug cBEpXy, COOKY, CHU3Y

7.12

Pemiate 3aa4YM Ha  HaxXO0XIACHUC T COMCTPUUCCKUX  BCIIMYHMH
I10 06pa3uaM HJIM aJIrOpUuTMaM, IIpUMCHSS NU3BCCTHBIC aHAIUTHYCCKHEC
MCTOAbI IIPpHU PCIOCHUMW CTAHAAPTHBIX MATCMATHUYCCKUX  3aaay
Ha BBIYHUCJICHUC paCCTOHHI/Iﬁ MCKAY ABYM:SA TOYKaMH, OT TOYKH
a0 HpﬂMOﬁ, OT TOYKH JO INNIOCKOCTH, MCKAY CKPCIIWBAOIIMMUMMHCA
IIPpsAMBIMHA

7.13

Pemarn 3aa91 Ha  HaxXO0XIACHUC T COMCTPUUCCKUX  BCIIMYHUH
I10 06pa3uaM HIIA AJITOPUTMaM, IIPUMCHSA N3BCCTHBIC AHAJIMTHUICCKUC
MCTOAbI IIPpH PCIICHUMW CTAHAAPTHBIX MATCMATHYCCKUX  3aaay
Ha BBIYHCIICHUC YI'JIOB MCIKAY CKPCIINBAIOIIUMUCA IIPAMBIMHU, MCKIY
HpﬂMOﬁ H IINIOCKOCTBIO, MCKIY INNIOCKOCTAMHU, ABYI'PAHHBIX YIJIOB

7.14

Beruncnars o0beMbl U IUIOMIAAM TOBEPXHOCTEM MHOTOIPAHHUKOB
(mpu3ma, mUpamMuza) C TOpUMEHEHHWEM  (HOpMYyN, BBIUUCIATH
COOTHOIIICHMSI MEXIy IUIOMIAIIMH  TOBEPXHOCTEH, OOBEMaMH
M0I00HBIX MHOTOTPAaHHUKOB
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7.15

OHepI/IpOBaTI) IMOHATUAMHA: CUMMCTpHUA B IPOCTPAHCTBEC, LNCHTP, OCb
U IINIOCKOCTb CHUMMCTPHM, HOCHTP, OCb H IINIOCKOCTb CHUMMCTPHU

burypbl

7.16

N3Bnekats, mpeoOpa3oBbIBATH M WHTEPIPETUPOBATH HHQPOPMAIIUIO
0 TMPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPeCTaBICHHYIO
Ha YepTEekKaX U PUCYHKAX

7.17

[IpumensTh r€OMETPUUYECKUE (bakTbI TS peleHus
CTEPEOMETPUYECKUX 3aJad, MPEANOJIaratolinX HECKOJIbKO IIaroB
pENICHMs], €CIT YCIIOBUS TPUMEHEHHUS 3a/1aHbl B IBHOU (hopme

7.18

[IpumeHnsTh mpocTeiilline MpPOorpaMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMUOHHBIE CHCTEMbl TMPH PEIICHUU CTEPEOMETPUUYECKHUX
3a/a4y

7.19

HpI/IBO,ZII/ITB IMPUMCEPBI MATCMATUYICCKUX SaKOHOMepHOCTGﬁ B ITpUPOJAC
H JXU3HH, PACIIO3HABATD ITPOABJICHNC 3aKOHOB I'COMCTPHUU B HCKYCCTBC

7.20

[IppMeHATP DONlydEHHBIE 3HAHUSA HaA TMPAKTUKE: AHAIM3UPOBATH
peanbHbIE CUTYyallMM W NPUMEHATHh U3YYEHHBIE MOHATHS B ITPOLIECCE
MOMCKA pEIIEHUS] MaTeMaTU4YeCKH CPOPMYIUPOBAHHON MPOOIEMBI,
MOJCIIMPOBATh  PEAJIbHBIE CUTyallUd HA  S3BIKE T'€OMETpPHH,
UCCIEN0BaTh  IIOCTPOCHHBIE  MOJAEIM  C  WCIOJIb30BAHUEM
reOMETPUYECKUX MOHSATHM W TeopeM, ammapara ajireOpbl, pelaTh
IIPAKTUYECKUE 3aJa4M, CBSA3AHHBIE C HAXOXKIACHUEM TI'€OMETPUYECKUX

BCJIINYNH

IIpoBepsieMble 3J1eMEHThI COAEePKAHUS

Kon

[IpoBepsieMblIid 3JIEMEHT COIEPKAHUS

1

Yucaa 1 BEIYMCICHUS

1.1

Panmonanpupie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC IPOOH, MPOLIEHTHI,
OeCKOHEUHBIE TepHoguYeckre apodu. Apudmernyeckue omnepanuu
C palroHAJbHBIMU YHCIAMH, NPEOOPa3OBaHUs YHCIOBBIX BBIPAKECHUU.
[Ipumenenne npobeil W TMPOLEHTOB MJIs PEIICHUS NPUKIAAHBIX 3a7ad
W3 Pa3JINYHbBIX OTPACIICH 3HAHUW U PEaJIbHOM KU3HU

1.2

JleiicTBuTeNnbHBIE 4YHCIA. PalMoHaNbHBIE W UPPAUUOHAIBHBIC YHCIA.
Apudmernueckue ornepanuu c NEUCTBUTEIIbHBIMU YHCIIaMH.
[TpubnkeHHbIE BBIYMCIICHUS, TIpaBUJia OKPYTJEHUS, MPUKUJIKA U OIIEHKA
pe3yibTara BbIYUCICHUN
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Cremmenp ¢ 1mensiM  mokazateneM. CranmapTHas ¢Gopma  3amucu
JeUCTBUTENbHOrO uMcna. Vcnonp3oBaHue moaxosmie (Gopmbl 3amnucu

1.3 .
JNEUCTBUTENBHBIX ~ YHCEN  JUIsl ~ pPelIeHHUs  MNPaKTHYEeCKUX  3aj]ad
U TIPEJICTaBICHUS JaHHBIX
14 Apubmernyeckuii KOpPEHb HaTypaJabHOU CTEIECHU. JevicTtBus
' c apu(pMEeTHUECKUMU KOPHSIMHU HATypaJIbHOW CTENEHU
15 CuHyc, KOCHHYC M TAaHT€HC YHCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC,
' apKTaHT'€HC YUCJIOBOI0 apryMeHTa
2 VYpaBHEHMS U HEPABEHCTBA
2.1 ToxxnecTBa U TOXJIECTBEHHBIE TPE0oOpa30OBaHUS
29 [IpeoOpazoBanue  TPUTOHOMETPUUYECKHUX  BBIPAKCHHIA. OcHOBHBIE
' TPUTOHOMETPUYECKUE HOPMYIIBI
23 YpaBHeHHE, KOpEeHb ypaBHEHHUs. HepaBeHCTBO, pElICHHE HEPABEHCTBA.
' Merton nHTEpBAIOB
2.4 | Pemenue nensix U IpOOHO-pAlIMOHATBHBIX YPaBHEHUH U HEPABEHCTB
2.5 | Pemenue uppaliioOHaJIbHBIX YPaBHEHUM U HEPABEHCTB
2.6 | Pemenue TpUroHOMETPUYECKUX ypaBHEHUN
57 [IpumeneHre ypaBHEHUI 1 HEPABEHCTB K PEIICHUIO MaTEMaTHUECKUX 3a7a4
' Y 33]1a4 U3 PA3IUYHbIX 00JIaCTEe! HAYKU U peaIbHOM KU3HU
3 OyHKIMHU U TpaduKu
31 Oynkmus, cnocoObl 3amanus GyHkuuu. [padux dyaxuu. B3anmuo
' oOpatHbIe QYHKITHH
39 ObnacTb onpezeneHns U MHOXKECTBO 3HaueHud ¢yHkuuu. Hymu ¢pyHkuuu.
' [TpomexxyTKH 3HaKOMOCTOSIHCTBA. YeTHBIC M HEUETHbIE (QYHKIIUU
33 CrernieHHass PyHKITMS C HATYpPaJbHBIM U IIEJIBIM TOKa3aTeneM. Ee cBolicTBa
' u rpaduk. CBoiicTBa 1 rpad)uk KOpHS n-0il CTENeHU
3.4 TpuronoMmerpuueckass OKPY>KHOCTb, OIPEACICHHE TPUTOHOMETPUUYECKUX
' (G yHKIMI 4UCIOBOTO apryMeHTa
4 Hauana Mmarematuueckoro aHanuza
41 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJlaHUs MOCJIE€I0BATECIbHOCTEH.
' MOHOTOHHBIE MTOCIIEA0BATEILHOCTH
Apudmernueckas u reomeTpudeckas nporpeccuu. beckoneuno yObIBaromias
4.2 reoMerpuueckass — nporpeccusi. Cymma  OeckoHEYHO  yObIBaromiei

reomerpuueckon  mporpeccun.  DopMmyna  CIOXKHBIX — IPOLIEHTOB.
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Hcnonp30BaHUE MPOrpeccuu sl PELICHUs PeaIbHbIX 3a/1ady MPUKIIAIHOTO
XapaxkTepa

MHoOXeCTBa U JIOTUKa

5.1

MHoO»xecTBO, onepanuy HaJ MHOXecTBaMH. J[narpamMmmel Diinepa — BeHHa.
[IpumeHeHnE TEOPETUKO-MHOXKECTBEHHOIO —amnmapara JJsi  ONUCAHUA
peaIbHBIX MPOIIECCOB U SBJICHUM, IPU PEUICHUU 3a/1ad U3 APYTUX YUEOHBIX
MPEIMETOB

5.2

OHpC}IGJ’IeHI/IC, TCOpPEMA, CICACTBUC, NOKA3aTCILCTBO

Teopust BEpOSITHOCTEN U CTATUCTHUKA

6.1

[IpencraBienue AaHHBIX C TOMOIMIBIO Tabmui W auarpamM. CpenHee
apupMeTHIEeCcKOe, MeIMaHa, HauooJIbIllee 1 HauMEHbIIIee 3HaYeHUs, pa3Max,
JTUCTIEPCHSI I CTAHIAPTHOE OTKJIOHEHHE YHUCIOBBIX HAOOPOB

6.2

CnyyvaiiHble  SKCIIEpUMEHTHI  (ONBITBI) W CAy4aillHble  COOBITHSL.
OnemeHTapHble COOBITHS (MCXOMBI). BeposTHOCTH CydallHOTO COOBITHS.
bmu3zocTe 4YacToThl M BEpOATHOCTH COOBITHM. CiydallHbIE — OMBITHI
C PAaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU. BeposiTHOCTH cOOBITUI
B OIBITaX C PAaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSMHU

6.3

Onepanuy HaJl COOBITUSIMU: TIepeceueHue, 00bEAMHEHNUE, POTUBOMOIOKHBIC
coObITHs. J{narpammel Diinepa. @opmyna CI0KEHUs BEPOSITHOCTEH

6.4

Y cii0BHast BEPOSITHOCTh. Y MHOXKEHHE BEpPOATHOCTEHN. [[epeBo ciaydailHOro
skcriepuMenTa. @opmyJia MoJIHON BEpOATHOCTH. HezaBucuMbie cOOBITHS

6.5

KomOunaropHoe npaBuiio ymHoxxenus. [lepecranoBku u hakropuan. Yucio
couetanuii. Tpeyronsuuk [Tackans. @opmyna 6nHoMa HeroToHa

6.6

buHapHbIi cirydaliHbIi ONBIT (MCIIBITAHUE), yCIeX U Heyaada. HezaBucumele
ucnbiTanus. CepHsi HE3aBUCUMBIX MCHBITAaHUA 10 mepBoro ycrexa. Cepus
HE3aBHCHMBIX UCIIBITAaHUN bepHyum

6.7

Cnyuaiinas BenuuuHa. Pacnpenenenune BeposTHocTed. Jmarpamma
pacnipenenenus. Ilpumeps! pacnpeneneHuii, B TOM YHCIE T€OMETPUUYECKOE
¥ OMHOMUAJbHOE

I'eomeTpus

7.1

OcCHOBHBIE TOHATUSA  CTEpeoMeTpuM. Touka, mpsAMas, IUIOCKOCTb,
npocTpaHcTBO. [IoHATHE 00 aKCMOMATHUYECKOM MOCTPOEHUHN CTEPEOMETPHU:
aKCHOMBI CTEPEOMETPUH U CIEICTBUS U3 HUX

7.2

B3anMHOE pacronoKeHue MpsSMBIX B MPOCTPAHCTBE: MEPECEKAOIINECS,
napajjielbHble U CKpemuBarommecs npsMmbie. [lapaiuienbHOCTh OPsIMBIX
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Y TUIOCKOCTEW B MPOCTPAHCTBE: MapajUICNIbHBIE MPSIMBIE B MPOCTPAHCTBE,
MApaJJIEIbHOCTh TPEX MPAMBIX, NAPAUICIBHOCTh IPSAMOU U IUIOCKOCTH.
Yriael ¢ COHAampaBJICHHBIMM  CTOPOHAMM, VYroid MEXKAY OPSAMBIMU
B IpocTpaHcTBe. [lapauielbHOCTD IIOCKOCTEN: MapajljIeiIbHbIE INIOCKOCTH,
CBOMCTBA NapajUIeJbHBIX IUIOCKOCTEW. [IpocTeiine npocTpaHCTBEHHBIE
burypbl Ha TUIOCKOCTH: TETpadjap, KyO, Mapajjeienuriesl, MOCTPOSCHUE
CECUECHUN

7.3

[leprieHAUKYJIAPHOCTD MPSIMOM M IJIOCKOCTH: MEPIEHAUKYISIPHBIC MPSIMbIE
B MPOCTPAHCTBE, TMpPSAMBIE MapaUIeIbHbIE W  NEPHECHAUKYJSPHbBIC
K IJTOCKOCTH, MMPU3HAK MEPHEHINUK YISIPHOCTH IPSIMOM U TIIIOCKOCTH, TEOpEMa
O MPAMOW MEPHNEHAMKYISIPHOW MIIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJ
MEXIY TPAMOM M IUIOCKOCTBIO, JBYIPAHHBIM YIOJI, JIMHEWHBIM YroJl
JIBYTpaHHOro yria. llepneHaukynsp U HAaKIOHHBIE: PACCTOSHUE OT TOUKH
JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSMOU 110 MJIOCKOCTH, MPOEKIHS (QUTYPHI
Ha IIJIOCKOCTB. [TeprieHIMKYIAPHOCTH TTIOCKOCTEH: MPU3HAK
MEPIEHINKYJIIPHOCTHU ABYX IIOCKOCTEMN. Teopema o Tpex neprneHauKyspax

7.4

[ToHsITHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOI'PAHHUKA, BBITYKJIBIC
YW HEBBINYKJIbIE MHOIOTPAHHUKH, pa3BepTKa MHOrorpanHuka. Ilpusma:
N-yroyibHas Ipu3Ma, TPAaHU U OCHOBAHUS IPU3MBI, IPsIMasi U HAKIOHHAs
npu3Mbl, OOKOBasi M TOJHAs TMOBEPXHOCTh Tpu3Mbl. [lapamnenenunen,
MPSIMOYTOJIBHBIM NapajljIeenune U ero ceorncra. [lupamuaa: n-yronpHas
nupamMujia, TpaHd ¥ OCHOBaHUE TTUPAMU/IbI, OOKOBAsI U MOJIHAS TOBEPXHOCTh
MUPAMUJIbI, TPABUIBHAS M YCEUCHHAs MNHUPAMUIA. DJIEMEHTHI MPU3MBbI
n nupamuabl. [IpaBuiIbHBIE MHOTOTPAHHUKHU: TIOHATHE MPABUIBHOTO
MHOTOI'PaHHUKA, TPaBUJIbHAS TPU3Ma U MPABUJIbHAS TUPaAMUA, PABUIILHAS
TpeyrojibHas NUpaMuia W TMpPaBWIbHBIA TeTpa’ap, kyO. IlpencraBnenue
O MPaBUJIbHBIX MHOTOTPAHHUKAX: OKTa3Jp, HOAEKa’dip U ukoca’a CeyeHus
MIPU3MBI U IUPAMU/IBI

7.5

CI/IMMGTpI/IH B IIPOCTPAHCTBC. CUMMCTpPUA OTHOCHUTCIIbBHO TOYKH, prIMOﬁ,
IUIOCKOCTH. DJIEMEHTBI CUMMCTpUN B HIHUpaMHAaX, IapajlICJICIIUIICAax,
IMPaBHUJIbHBIX MHOTI'OI'paHHUKaX

7.6

Bbruncnenre 37€MEHTOB MHOIOTPAHHUKOB: pedpa, uWaroHaji, YIJIbL
[Inomaas OOKOBOM MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSMOM MPU3MBIL,
IJIOUIa/Ib OCHOBAHM, TeopeMa O OOKOBOWM MOBEPXHOCTH MPSIMOM MPU3MBI.
[Inomaas GOKOBOW MOBEPXHOCTH M MOBEPXHOCTH MPABUIILHON MUPaAMUIBI,
TeopeMa o mionaau yceueHHod nupamubl. [lonstue 06 oobeme. OObemM
NUPaMUJIbL, TPU3MBI

1.7

[TogoOuble Tema B mpocTtpaHcTBe. COOTHOIICHHMS MEXAY IUIOHIAASIMU
MOBEPXHOCTEHN, 00beMaMu MOAOOHBIX Tell
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11 KIIACC

IIpoBepsieMble TPeOOBaHKMS K Pe3y/IbTATAM OCBOCHHUS OCHOBHOI 00pa30BaTe/IbLHOM

MPOrpamMMbl
Kon [TpoBepsieMble MPEeIMETHBIE PE3YJIbTATHl OCBOCHUSI OCHOBHOM
MIPOBEPSEMOTO o0pa3oBaTenbHOM IPOrpaMMBI CPeTHETO 00111ero 00pa3oBaHus
pe3yJsbTara
1 Hucna v BBIYUCIEHUS
OnepupoBaTh MOHATUSAMU: HATYpaJIbHOE, LI€JI0€ YHCIIO; UCTIOIb30BATh
1.1 NPU3HAKH JIETMMOCTH LIEJIBIX YKCEN, Pa3I0KEHNUE Yucia Ha MPOCThIE
MHOXXHTEIH ISl pELIEHUS 3a1a4
1.2 OnepupoBaTh MOHATUEM: CTENIEHD C PALMOHAIBLHBIM IIOKa3aTeleM
13 OnepupoBaTh  NOHATHSAMU:  Jorapudm  yucia,  JACCATUYHBIC
' U HaTypajbHbIC JIOTapru(PMBbI
2 VYpaBHEHUS U HEPABEHCTBA
[IpumeHnsaTh cBOMCTBa CTENEHW Ul MPeoOpa3oBaHUsl BBIPAKECHHUI,
2.1 OIEepUPOBATh NOHATUSAMU: MOKA3aTEIbHOE YpaBHEHUE U HEPABEHCTRO;
pelIaTb OCHOBHBIE THUIIbI TOKA3ATEIbHBIX YPABHEHUN U HEPABEHCTB
BrinonHsaTe npeoOdpa3oBaHus BhIPAXKEHH, COEPKALUX JIOrapuPMbI;
29 OIepupoBaTh HOHSTUSMU: Jorapu@mMuyecKoe ypaBHEHHE
' M HEPAaBEHCTBO;, pElIaTh OCHOBHBIC THUIIBI JIOTAPU(DMHUUECKUX
YPaBHEHUU U HEPABEHCTB
2.3 HaxoauTe peuenns npocTemmnx TPHroHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh MOHATUSAMH: CHCTEMA JIMHEWHBIX YpPaBHEHHH M €€
2.4 pELLIEHNE; UCIIOIB30BATh CUCTEMY JIMHEWHBIX YPaBHEHUM U1 PEILCHUS
PAKTUYECKUX 3a7a4
25 Haxomute pemeHus DOPOCTEHIINX CHUCTEM M COBOKYITHOCTEU
' palMOHATILHBIX YPaBHEHUN U HEPABEHCTB
MopenupoBarh peajibHbIE CUTyalluy Ha SI3bIKE aireOpbl, COCTABIATh
26 BBIPKCHUS, YPABHEHUS, HEPABEHCTBA M CUCTEMBI T10 YCIIOBUIO 331a4H,
UCCIIEIOBAaTh IMOCTPOECHHBIE MOJEIM C MCIOJb30BAHHEM amnmapara
anreopbl
3 OyHKIMH U TpaduKu
OnepupoBaTh MOHATUAMH: MEPUOAUYECKAS (YHKIUS, MPOMENKYTKU
31 MOHOTOHHOCTH (DYHKLIMH, TOYKH IKCTpeMyMa (YHKLIHUH, HAUOOJbIlIEe
' Y HaMEHbIIIee 3HAYCHHS (PYHKIIMHU HAa TPOMEKYTKE; UCTIOIB30BaTh UX
JUISL UCCrieIoBaHus (PYyHKIIMH, 3aaHHOM Tpadrkom
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OnepupoBatb MOHATUSAMH: rpaduku MOKa3aTeJIbHOM,
Jorapu(PMUYECKON U TPUTOHOMETPUYECKHUX () YHKIUIA; U300paKkaTh UX

3.2
Ha KOOPIWHATHOW TIIJIOCKOCTA W HCIONB30BaTh IS PEIICHUS
YpaBHEHUI U HEPABEHCTB
N300paxaTh Ha KOOPAMHATHOM IUIOCKOCTH TpadUKH JUHEHHBIX
3.3 YpaBHEHUN M HUCHOJIb30BATh UX JJISl PEIICHUS CUCTEMbl JIMHEHHBIX
YPaBHEHHU
3.4 Hcnonb3oBarh rpaguku (yHKUMA JUIsI KMCCIENOBAaHUSA IPOLIECCOB
' Y 3aBUCUMOCTEH U3 APYruX y4eOHBIX AUCLUILINH
4 Hauana maremarnueckoro aHanmsa
OnepupoBaTh MOHATHUSAMHU: HeNpepbiBHAS (YHKIUS, TPOU3BOIHAS
4.1 GYHKIMHU; HUCIONb30BaTh T'€OMETPUYECKUM U (DU3NUYECKUH CMBICI
IIPOM3BOJIHOM JIs pEIICHUs 3a7a4
49 Haxomuth mnpou3BOAHBIE 3JIEMEHTAPHBIX (DYHKIMNA, BBIUYUCIATH
' IPOU3BOAHBIE CYMMBI, IPOU3BEICHUS, YACTHOTO (PYHKLINN
Hcnonp3oBaTh  NPOM3BOJHYIO  JJIsi  MCCIENOBaHUA  (DYHKIHH
4.3 HA MOHOTOHHOCTb M OJKCTPEMYMBI, TIPUMEHATH Pe3yabTaThl
UCCIIEZIOBAHUSA K MIOCTPOSHHIO IpauKoB
44 Hcmonp30BaTh MPOM3BOIHYIO TSI HAXOXKACHUS HAWTYUIIETO PEIICHHUS
' B IIPUKJIATHBIX, B TOM YMCJIE COMATbHO-9KOHOMHUYECKUX, 3a/1a4ax
45 OnepupoBaTh MOHATUSMU: TMEepBOoOOpa3Has W HMHTETpaj; MOHUMATH
' reOMETpUYEeCKU U (PU3NUECKUN CMBICI UHTErpaja
46 Haxonuts mnepBooOpa3Hble »IE€MEHTapHbIX (YHKIHM, BBIYUCIATH
' uHTerpai nno ¢popmyne Herorona — JleliOHuia
Pemarp mnpuknaaHele 3agayd, B TOM  YHUCIE  COLIMAJIBHO-
4.7 DKOHOMHUYECKOTO W  (pU3MYecKoro  Xapakrepa, CpeacTBaMHu
MaTeMaTUYECKOro aHaInu3a
S) Teopust BEpOSITHOCTEN U CTATUCTUKA
51 CpaBHMBaThb  BEpPOSITHOCTH  3HAUEHUW  CIIydallHOM  BEJTUYUHBI
' 10 pacHpeIeICHUIO UK C TIOMOUIBIO TUarpaMm
OnepupoBarh MOHATHEM MAaTEMaTUYECKOrO OXKUAAHMS, MPUBOAMUTH
5 9 OpUMEpbl TOrO, Kak MPHUMEHSETCI MaTeMaTHuecKoe OXHUIaHHe
' CIlydallHOM BENMYHMHBI, HAXOAWUTh MaTEMaTHYECKOe OXKUIAHUE
10 JAaHHOMY pacipeieNIEHUI0
5.3 Nmets nipesicTaBiaeHue 0 3aKOHE OOJIBIITUX YHCEIT

76



5.4

Nmets npencraBineHne 0 HOPMAJIbHOM PACTIPEEIICHUN

6 I'eometpus
OnepupoBaTh  TOHATHSAMHU:  IWIMHAPUYECKAss  TOBEPXHOCTb,
6.1 oOpa3yronue MUIHHAPUIECKON MOBEPXHOCTH, TUIUHIDP, KOHUYECKas
' MOBEPXHOCTh, OOpa3yloOIIMe KOHWYECKOH TOBEPXHOCTH, KOHYC,
chepuueckasi TOBEPXHOCTh
6.2 Pacno3naBath Tena BpamieHus (UWJIMHIP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CITOCOOBI MTOTYYSHUS TEJT BpaCHUS
6.4 KnaccuduuuposaTs B3auMHOE pacnojokeHne chepsl U IIIOCKOCTH
OnepupoBarh MOHATUSMU: IMIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTA,
6.5 BBICOTA CErMEHTA, IIIaPOBOH CIIOW, OCHOBaHHE IIIAPOBOTO CII0s, BBICOTA
IIAPOBOT'O CJIOS, IIIAPOBOI CEKTOP
6.6 Beraucnsate 00BEMBI M TUIOIIATX TIOBEPXHOCTEH Te BpalleHHUS,
' T€OMETPUIECKUX TN C IPUMEHEHHEM (HOpMYIT
OnepupoBaTh MOHATHSAMHU: MHOTOTPAaHHUK, BIIMCAHHBIA B cdepy
6.7 U OMUCaHHBIN OKOJIO cdepbl, cdepa, BIUCaHHAs B MHOTOTPAaHHUK WU
TEJIO0 BpaIICHUS
6.8 BoruucnsaTe  COOTHOMICHHST MEXAY IUIOMIAIIMHU  TTOBEPXHOCTEH
' ¥ 00beMaMHU MOJ00HBIX Te
6.9 N306paxkats n3ydaembie PUTYPHI OT PyKH U C IPUMEHEHHEM MPOCTHIX
' YEPTEKHBIX MHCTPYMEHTOB
BrImmonHATE (BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PHCYHKOB IMPOCTBIX
6.10 00BEMHBIX (UTYp: BHI CBEpPXY, COOKY, CHH3Y; CTPOUTH CEUCHHS Tell
BpAICHUS
W3Bnekarb, WHTEPIPETUPOBATh U MPEOOPA30OBBIBATH WH(OPMAIIHIO
6.11 0 TIPOCTPAHCTBEHHBIX TEOMETPHUICCKUX (PUTYpax, MpeCTaBICHHYIO Ha
YepTekax U PUCYHKAX
[TpumeHsITH TCOMETPUUICCKUE (bakThI IS pelieHus
6.12 CTEpEOMETPUYECKHUX 3a/ay, MPEANOoNaraloiX HECKOJIbKO IIaroB
pEIICHMsI, €CITU YCIIOBUS TPUMEHEHUS 3a/1aHbI B IBHOU (hopMe
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE
BrinonHSTh 1eWCTBUSI CITOKEHUSI BEKTOPOB, BBIYMTAHHS BEKTOPOB
6.14 ¥ YMHOKEHHUS BEKTOPA Ha YUCII0, OOBICHATh, KAKUMHU CBOMCTBAMH OHH
o0namaT
6.15 [TpumeHnsaTh mpaBuiIo Mapaiesenuneaa mpy CI0KEHNNA BEKTOPOB

77



6.16

OHepI/IpOBaTB IMOHATHUAMMU: ACKAPTOBBI KOOPAWHATLI B ITPOCTPAHCTBC,
BCKTOP, MOAYJIb BCKTOPA, paBCHCTBO BCKTOPOB, KOOPAWHATEI BCKTOPA,
yroix MCXKIAY BCKTOpaMH, CKaJLIpPHOC IIPOU3BCACHHC BCKTOPOB,
KOJUIMHCAPHBIC 1 KOMILIIAHAPHBIC BCKTOPLI

6.17

Haxonuts cymMMy BEKTOPOB U MIPOU3BEICHUE BEKTOpPA HA YUCIO, YIOJ
MEK]ly BEKTOpaMU, CKaISIPHOE MPOU3BEACHUE, PACKIAAbIBATH BEKTOP
110 IBYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3agaBaTh IIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOM CUCTEME KOOPAHHAT

6.19

Pemarp mnpocreimme reomMeTpuyecKHMe 3aJayd Ha [PUMEHEHHUE
BEKTOPHO-KOOPAMHATHOIO METOA

6.20

Pemarsp 3aJa4u Ha J0Ka3aTCJIbCTBO MATCMAaTHYCCKUX OTHOILICHUM
N HaxXO0XACHUC TCOMCTPUYCCKHUX BCJIMYHUH 11O 06pa3uaM NN
aJiropurMam, NpUMCHASA  HM3BCCTHBIC  MCTOABI IIpU  PCIOCHHUH
CTaHAAPTHBIX MAaTCMATUYCCKUX 3a/1a4d

6.21

[IpumeHnsaTh mpocTeiilliie MPOrpaMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CHCTEMbI MPHU PEIICHHUH CTEPEOMETPUUYECKHUX
3aja4

6.22

[IpuBoaUTE IpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE
Y )KU3HHU, PACIIO3HABATH MPOSBJIEHUE 3aKOHOB FEOMETPUH B UCKYCCTBE

6.23

[IpumeHsATh TONMydYEeHHBIE 3HAHWUA Ha TIPAKTUKE: aHAIM3UPOBATH
pealIbHbIE CUTYallMd U TPUMEHSITh U3yYCHHBIC TOHSATHUS B TPOIECCE
MOWCKA PEIICHUS MaTeMaTHYeCKH CPOPMYIMPOBAHHON MPOOIEMBI,
MOJICIIUPOBATh  peajbHbIC CHTYyalldd Ha s3BIKE TECOMETPHH,
UCCIIEZIOBaTh ~ TIOCTPOEHHBIE  MOJEIM  C  HUCIOJIh30BAHHEM
TE€OMETPUYECKUX TIOHATUW M TEOpeM, ammapara ainreOpbl, pernarb
NPaKTHYECKUE 3a/1a4¥, CBSA3aHHBIC C HAXOXKJIECHUEM T'€OMETPUUYECKUX
BEJIMYHH

HpOB €PpAEMBIC IJIEMECHTBI COACPKAHNA

Kon [IpoBepsieMbI AJEMEHT COACPKAHUS
1 Yucna 1 BEIYUCICHUS
1.1 | Harypanbnble u uenble uncina. [Ipu3Haku AenuMocTy HenbIX YUce
1.2 Crenens ¢ palmoHaNbHBIM NTOKa3aTenemM. CBOWCTBA CTENEHU
1.3 | Jlorapudm uucna. /lecaTuunble 1 HaTypalbHbIE JOTapUPMBI
2 VYpaBHEHUS 1 HEPABEHCTBA
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2.1

[IpeoOpazoBanue BeIpaXKEHUMN, COAEPKAIIUX JIOTapUPMBI

Hp606paBOBaHI/IC BBIpa}I(CHI/Iﬁ, COACpKAIIUX CTCIICHU C palHOHAJIbHBIM

2.2
MOKa3aTesieM
2.3 | [Ipumepsl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 | Iloka3arenbHble ypaBHEHUS U HEPABEHCTBA
2.5 | Jlorapudpmuueckre ypaBHEHUSI U HEPABEHCTBA
26 CucTtembl TMHENHBIX ypaBHEHUH. Perenne nprukiagHbix 3a1a4 ¢ MOMOUIBIO
' CUCTEMBI JIMHEWHBIX YPaBHEHUN
2.7 CucreMbl M COBOKYITHOCTH PALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB
IIpumMeneHne  ypaBHEHHM, CUCTEM W  HEPaBEHCTB K  PELICHUIO
2.8 | MareMaTH4ecKuX 3aJa4 U 3a]1a4 U3 pa3IMdHbIX 00JacTel HayKu U peajlbHOM
KU3HA
3 OyHKIIUK U TpadUKu
Oynkuusa. [lepuoanueckue dynkumu. [IpomMexyTku MOHOTOHHOCTH
3.1 byakuuu. MakcumymMbl ¥ MUHMMYMB  GyHKUuu.  Haubosnbiee
Y HauMEHbllIee 3HaYeHne QYHKIHUH Ha POMEXYTKE
3.2 Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U TpaPuKu
3.3 | Iloka3arenbHas u norapudmMuyeckas QyHKIIUU, UX CBOMCTBA U rpaduKu
3.4 Hcnonb3oBanue rpadukoB GYHKIMI A1 pelieHUs] YpaBHEHUN U JTMHEHUHBIX
' CHCTEM
Hcnonb3oBanue rpapukoB (QYHKIMI A7 HCCIEAOBAHMS MPOIECCOB
3.5 | M 3aBUCHUMOCTEH, KOTOpbI€ BO3HUKAIOT NpU PEIICHUWU 3a1ad U3 JPYTux
y4eOHBIX MPEAMETOB U peaabHON KU3HU
4 Havana maremarndeckoro aHaimsa
4.1 | HenpepbiBHbIE pyHKIIMU. MeTOA MHTEPBAJIOB J1JIsl PELIEHHSI HEPABEHCTB
4.2 [IpousBogHas ¢yHKIMU. ['eoMmeTpuueckuidi. ©U  (PUIHYECKUN  CMBICI
' MIPOU3BOTHOM
43 [TpousBoanble  3meMeHTapHbIX  QyHKIUE. DOpMynbl  HaXOXIEHUS
' MPOM3BOIHOM CYMMBI, TPOU3BEACHUS U YACTHOTO (DYHKIIMIA
[IpumeHeHne npou3BOJHON K UCCIIEAOBAHUIO (DYHKIMIT Ha MOHOTOHHOCTh
4.4 |u skctpeMymbl. HaxokneHue HamOOJBIIEr0 M HAUMEHBIIErO 3HAYEHUS
(GyHKUMU HA OTpE3Ke
[IpumeHeHne TPOM3ZBOJHOM [JIi HAXOXKACHUS HAWIYUILEro perieHUs
4.5 | B NpUKIAAHBIX 3aja4ax, A1 ONPEAEICHUSI CKOPOCTH IpPOoLEecca, 3aJaHHOTO

dbopmyroi nmu rpadhukoM
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4.6

[lepBooOpa3znas. Tabmuiia mepBooOpasHBIX

4.7

Wuterpan, ero reoMmerpuyueckuii M (u3Mdeckuil cMbIci. Beruncnenue
uHTerpaia no popmyne Hetorona — Jleibuuia

Teopust BEpOSITHOCTEN M CTATUCTUKA

5.1

YucnoBble XapaKTEPUCTUKU  CIYyYaWHBIX BEJIMYMH: MaTEMATHYECKOE
OKMJIAHUE, JUCIIEPCUS U CTaHIaPTHOE OTKJIOHEHUE. [Iprumepsl mprumMeHeHns
MAaTeMaTHYECKOro OXXKUAAHUsA, B TOM YHUCJIE B 3aJa4ax M3 ITOBCEAHEBHOU
KU3HU. MaremaTudeckoe OXHuJaHue OWHApHOM CiIydaiiHOM BeIMYMHBI.
MaremaTndeckoe OKUJaHUe CyMMBI CIIy4alHbIX BEIMYMH. MaTeMaTnyecKkoe
OXUJAHME U  JUCHEpPCUs  T€OMETPUYECKOr0 U OMHOMHAIBHOIO
pacnpeneieHun

5.2

3akoH OOJIBIIUX YHCET W €ro pojb B HayKe, MPUPOJE M OOIIECTBe.
Br10opouHbIit METO/ MCCICIOBAaHUI

5.3

[IpuMeppl HENpephIBHBIX CiydaWHbIX BeauuuH. [loHsATHE O mIIOTHOCTH
pacnpenencHus. 3anadd, NPUBOISALIME K HOPMAaJIbHOMY PaCIpEICICHHUIO.
IloHsATHE O HOPMAJIILHOM PACIIPENEICHUN

I'eomeTpus

6.1

[umHapruyeckas IOBEPXHOCTbD, oOpa3syromue IWJIMHIPUYECKON
MOBEPXHOCTH, OCh HMJIMHAPUYECKOW MOBepXHOCTU. [[unuHAp: oCHOBaHUS
1 OOKOBasi MOBEPXHOCTh, 00PA3yIoOIlasi U OCh, IUIOMNIaAb OOKOBOM U MOTHOM
MOBEPXHOCTH

6.2

Konunueckass moBepXHOCTh, 00pa3yroIllie KOHUYSCKOW IMOBEPXHOCTH, OCh
U BepIIMHA KOHUYECKOH MOoBepXHOCTH. KOHyc: OCHOBaHME W BEpIIMHA,
oOpa3yrorias ¥ OCh, IJIOMIAIs OOKOBOW U MOJTHOW MTOBEPXHOCTH. Y CEUCHHBIN
KOHYC: 00pa3yroIllie 1 BEICOTa, OCHOBAHMSI U OOKOBAsI IIOBEPXHOCTh

6.3

Cdepa u map: 1eHTp, paauyc, TUAMETP, IJIOMAAh MOBEPXHOCTH CQEpHI.
B3anmnoe pacrnonoskeHue cdepbl U TIOCKOCTH, KacaTeidbHas IIOCKOCTb
K cepe, uromans chepbl

6.4

N3o00pakeHue Tes BpalleHus Ha TII0CKOCTH. Pa3BepTka HWIMHAPA U KOHYCa

6.5

KomOunauuu Ten BpalleHHs U MHOTOIPAaHHUKOB. MHOrOrpaHHUK,
OIMCaHHBIA OKOJIO cepsl, chepa, BIucaHHas B MHOI'OIPaHHUK, WU TEJIO
BpalIeHUs

6.6

[Tonstue 06 o6beme. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 oObeme
PSIMOYTOJILHOTO TTapauieNienuIieia u ciaeacTBus u3 Hee. O0beM IUITHHIPA,
KoHyca. O0beM mapa u miomaab chepbl
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6.7

[TogoOuble Tenma B mpocTtpaHcTBe. COOTHOUICHHS MEXAY IUIOHIAASIMU
MMOBEPXHOCTEH, 00beMaMu MOAOOHBIX Tell

6.8

Ceuenus nwiMHApa (MapayielbHO M TEPIEHIUKYISIPHO OCH), CEYEHUS
KOHyca (IapajuleJIbHOE OCHOBAaHUIO M IPOXOASINEE Yepe3 BEPLIMHY),
CEYEHMS 11apa

6.9

BekTop Ha mi1ockocTH U B pocTpaHcTBe. CI0KEHNUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4Yuciao. PaslokeHwe BEKTOpa M0 TPEM
HEKOMIUIaHapHbIM BekTopam. [IpaBuino napamienenunena. Pemenue 3anay,
CBSAI3aHHBIX C MPUMEHEHUEM MPABUI ICUCTBUI C BEKTOpaMu

6.10

[IpsimoyrosnpHass cucTtemMa KOOpPAMHAT B IpocTpaHcTBe. KoopauHaTsl
BekTopa. lIpocrelimme 3amadyn B KOOpAMHATAX. YO MEXAY BEKTOPaMH.
CkansipHOE MPOU3BEAEHUE BEKTOPOB. BrIuncIeHUE YIIIOB MEXKIY NPSIMBbIMU
U IUIOCKOCTAMHU. KoOOpIMHATHO-BEKTOpPHBIM METOA MpU  pPEUICHUU
reOMETPUYECKUX 3a/1a4
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MNEPEYEHD (KOJU®UKATOP) IPOBEPSIEMbIX TPEFOBAHUM

K PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
HPOI'PAMMDBI CPEJHEI'O OBILIEI'O OBPA3OBAHUA U OJIEMEHTOB
COJAEPKXAHUA ITO MATEMATHUKE

JIns ipoBei€HUSI €IMHOTO0 TOCYJAPCTBEHHOr0 HK3aMEHa M0 MaTeMaTHKe (Janee —

EI'D> mo wmaremaTuke) HCHONB3yeTcs mepedeHb (KoaudukaTop) MNPOBEPSEMbIX

TpeOOBaHUN K

pe3ynbTartaM OCBOCHMSI OCHOBHOW 0OOpa30BaTEIbHOW MPOTPaMMBbI

cpenHero o6miero oOpa3oBaHMsl M AJIeMEHTOB cojepkanus. [Ipu mpoenmennn EID

o MaTemaTHke 0a30BOT0 YpPOBHS U3 MepeuHs (KoAu(HUKaTOpa) BEIOMPAIOTCS MO3UIINH,

COOTBETCTBYIOIIIME pabouell MporpaMMe MO MaTeMaTHKe.

IIpoBepsiembie Ha EI'D nmo maTemaTuke Tpe0OBaHUSA K pe3yJibTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHEro o0mero o0pa3oBaHusi

Kon
IIPOBEPSAEMOTO
TpeOoBaHUs

[TpoBepsieMble TpeOOBaHUS K IPEIAMETHBIM Pe3yJIbTaTaM OCBOCHHS
OCHOBHOI 00pa30BaTeILHOM MPOTrpaMMBI CPETHEr0 OOIIEro
oOpaszoBaHus

1

Brnanenue merogamu 0oKa3aTenbCTB, alTOPUTMAMU PEIICHUsS 3a7ad;
yMeHHe (POpMyIMpOBaTH M ONEPUPOBATH MOHITHSIMU: OMPECICHHE,
aKcuoMma, TeopeMa, CIEJCTBUE, CBOMCTBO, MPHU3HAK, JOKA3aTEIbCTBO,
paBHOCWIbHBIE  (OPMYIMPOBKH;  NPUMEHITh  HMX;  yMCHHE
dbopmynupoBaTh O00paTHOE W TMPOTHBOMOJIOKHOE YTBEPXKICHUE,
MPUBOJUTh TIPUMEPHl W KOHTPIPUMEPBI, KCIOIB30BaTh METO]
MaTeMaTH4eCKOM WUHIYKIUH; MIPOBOJIUTH J0Ka3aTelIbHbBIE
pacCyXXIeHusi TpU PEIICHWH 3a7a4, OIEHUBATh JIOTUYECKYIO
MPAaBWIBHOCTh PACCYXKICHUH; YMEHHE OIEepUPOBATh TMOHATHIMHU:
MHOXXE€CTBO, MOJMHOKECTBO, OIEpaIliy Haj MHOXXECTBAMH; YMEHHUE
WCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM amnmapar i OINUCAHUS
peaTbHBIX TIPOIIECCOB U SBICHUH M TIPU PEIICHUH 3a/1a4, B TOM YHCIIC
U3 JPYruX y4eOHBIX MPEIMETOB; YMEHHE OMEPUPOBATH MOHATHUIMU:
rpad, cBA3HBIMN rpad, nepeBo, IUKI, Tpad Ha TMIIOCKOCTH; YMEHHE
3aJlaBaTb ¥  ONHUCHIBaTh TIpadbl  pa3IUYHBIMU  CIIOCOOAMU;
WCIIOJIb30BaTh Tpadbl MPU PEIICHUH 3a71a4

YMeHne onepupoBaTh MOHIATUSAMUA: HATYPaAJIbHOE YUCIIO, LIEJI0E YUCIIO,
CTEIIEHb C LENbIM II0Ka3aTeJIeM, KOPEHb HaTypaJdbHOM CTEIICHH,
CTEINEHb C PAIIMOHAIBHBIM IMOKA3aTeNIEM, CTEIEHb C AEHCTBUTEIbHBIM
nokasarejieM, Jorapugm 4Yucia, CHHYC, KOCMHYC M TaHTEHC
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IIPOM3BOJIBHOTO YHCJA, OCTATOK IO MOAYINIO, pallMOHAJIbHOE YHCIIO,
UPpAalMOHAJIBHOE  YHUCJIO, MHOYKECTBA  HATypajbHBIX, LEJBIX,
PalMOHANIBHBIX, JCUCTBUTENBHBIX YHCEI; YMEHHE HCIOJIb30BATh
NPU3HAKY IE€TUMOCTH, HAUMEHbBIINN OO JEIUTENb U HauMEHbILIEe
of1iee KkpaTHoe, anroput™ EBkinaa npu penieHuu 3a1a4; 3HaKOMCTBO
C pa3IUYHBIMU TO3UIUOHHBIMH CHUCTEMaMH CUUCIEHUS; YMEHHE
BBITMIOJHATh BBIUMCIECHUE 3HAYEHUM M MPeoOpa3oBaHUsl BBIPAKECHUM
Co cTeneHsMH U Jorapudmamu, mnpeoOpazoBaHUs — JIPOOHO-
pallMOHAJILHBIX BBIPAXKEHUH; YMEHHE ONEPUPOBATH MOHATUAMM:
M0CJIeI0BATENbHOCTD, apu(pMeTHUYECKast IpOrpeccusi, FreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIiasi reoMeTpuuecKas Mporpeccus;
YMEHHE 3a/1aBaTh IOCIEAOBATEIILHOCTH, B TOM YHUCIE C IOMOILIBIO
PEKYPPEHTHBIX  (OpMYJI; yYMEHHE ONEpPUPOBATH  IOHATHUIMM:
KOMIIJIEKCHOE YMCIIO, COIPSDIKEHHBIE KOMILJIEKCHBIE YMCIIA, MOJIYJIb
U apryMeHT KOMIUIEKCHOIO 4Mcia, (popma 3amucu KOMIUIEKCHBIX
yrcen (reoMeTpuyecKkasi, TPUTOHOMETpUUecKas U alreOpanyeckas);
YMETh MPOU3BOJIUTH ApU(PMETUYECKHE JEUCTBUS C KOMIUIEKCHBIMU
YUCJIAMH; IPUBOJUTH MIPUMEPHI UCIIOJIB30BAHUS KOMIUIEKCHBIX YHCEIT;
ONEPUPOBATH NMOHATHUAMU: MaTpuua 2 X 2 m 3 X 3, ONpenenuTeb
MaTpHIIbl, FEOMETPUUECKUI CMBICIT OIPEAETUTEIIS

YMeHune onepupoBaTh NOHATHSIMU: PALMOHATIbHBIC, UPPALIMOHAIbHBIE,
NoKa3aTesbHbIE, CTETIEHHBIE, JIOrapu(hMUIECKUE, TPUTOHOMETPUIECKUE
YpPaBHEHUS M HEPABEHCTBA, MX CHUCTEMbI, YMEHHUE ONEPUPOBATH
MOHATUSIMMU: TOXJIECTBO,  TOXKJIECTBEHHOE  MpeoOpa3oBaHUeE,
YPaBHEHUE, HEPABEHCTBO, CUCTEMa YPAaBHCHUW U HEPABEHCTB,
PaBHOCUJIBHOCTh YPABHEHUM, HEPABEHCTB U CUCTEM; YMEHHUE PEIIATH
YPaBHEHUs, HEPABEHCTBA W CHCTEMBI C IIOMOIIBK) PA3JIUYHBIX
MIPUEMOB; PEILIaTh YPABHEHM S, HEPABEHCTBA U CUCTEMBI C TAPAMETPOM;
NPUMEHSTh YPAaBHEHUs, HEPABEHCTBA, MX CHUCTEMBI ISl PELICHUS
MaTeMaTUYeCKUX 3ajad M 3aja4 M3 Pa3IUYHbIX 00JlacTe HayKu
Y PEATbHOU KU3HU

YMeHue onepupoBaTh MOHATUSAMU: (YHKIMS, YETHOCTHh (DYHKIIUH,
NEPUOIUYHOCTh (PYHKIIMH, OTPAaHUYEHHOCTh (PYHKLIUH, MOHOTOHHOCTh
(GyHKIMM, OSKCTpeMyM (YHKIUM, HauOOJblllee U HauMEHbIIEe
3HayeHusd (YHKUUMM Ha TMPOMEKYTKE, HEnpepbiBHAs (YHKLHS,
acUMITOTHl rpaduka (yHKUMHM, TepBas W BTOpas IPOU3BOJHAS
(GYHKUIMY, TEOMETPUYECKHH U (PU3UYECKUI CMBICT MPOU3BOIAHOM,
nepBooOpa3Hasi, OMNpPENEJICHHbII HHTErpajl; YMEHHUE HaXOJUTh
acUMNTOTHl rpaduka (YHKIMHU; YMEHHUE BBIUUCIATH MPOU3BOJIHBIC
CYMMBI, IPOU3BEICHNUS, YACTHOTO U KOMITO3ULINU (DYHKIIMM, HAXOAUTh
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ypaBHEHHUE KacaTelbHOW K TpapuKky (YHKIUH; YMEHHE HaXOIUTh
IPOU3BO/AHBIE JJIEMEHTAapHbIX (PYHKLIMHA; yMEHUE HCIOJIb30BaTh
POU3BOAHYIO JJIl MCCIEN0BaHUS (PYHKIMM, HAXOAUTh HAUOOJbIINE
Y HaUMEHbIINE 3HAUC€HUs QYHKIMHA; CTPOUTH rpaUKd MHOTOUICHOB
C MCIOJb30BAHUEM aIlllapaTa MaTEMaTUYECKOr0 aHAIN3a; MPUMEHSTh
OPOM3BOJHYIO  JUIsl ~ HAXOXKIEHUS  HaWy4yllero  peLIeHHs
B MPUKIAOHBIX, B TOM YHCIE€ COLUUAIBbHO-D’KOHOMUYECKUX
U (u3MyecKkux 3agavax; HAXOAWUTh TIUIOMIAJA U OO0BEMBI (UTYD
C TIOMOUIbIO HHTErpaja; NPUBOJIUTH MPUMEPbl MATEMaTHYECKOTO
MOJIETTMPOBAHMSI C MOMOLIbIO AU depeHInanbHbIX YPaBHEHUN

YMeHune onepupoBaTh MOHATHUAMU: Tpaduk (QYHKUIUH, oOpaTHas
GyHkuus, kKomMno3uus GyHKUUN, THeHas QyHKIMS, KBaJApaTuyHas
byHKIMsA,  pauuoHanmbHas — (YHKIUS,  CTENEeHHas  (QYHKIHA,
TpUTOHOMETpUYEeCKUEe (GYHKIUH, OOpaTHbIE TPUTOHOMETPUUECKHE
GbyHKIMM, TOKa3aTelbHas M JorapupmMuyeckas (yHKIUU; yMEHUE
CTPOUTH TPAPUKHN U3YUCHHBIX (QYHKIIUH, BHIIOJIHITH IPeoOpa3oBaHus
rpauKOB (PYHKIINA, UCTIOJIB30BATh IPAPUKH JIsl U3yUEHUS ITPOLIECCOB
Y 3aBUCUMOCTEH, MPU PEIICHUH 3aJa4 U3 JPYTruX y4eOHbIX IPEIMETOB
U 3aJa4 U3 pealbHOM >KU3HU; BbIpaxkaTb (OpMyJIaMH 3aBUCUMOCTHU
MEXKIy BEIMYMHAMH; UCIOJIh30BaTh CBOMCTBA W rpaduku (yHKIIHIA
JUIA pEIIeHWs YpaBHEHWH, HEPaBEHCTB M 3a/Jad C MapaMeTpaMu;
n300pakaTh Ha KOOPJWMHATHOW TUIOCKOCTH MHOXXECTBA pEIICHUM
ypaBHEHUH, HEPABEHCTB M MX CHCTEM

YMeHue pemaTh TEKCTOBbIE 33/1a4d pa3HbIX THUIOB (B TOM YHUCIE HA
IPOLEHTHI, J0JIM U YaCTH, Ha JBUXKEHHUE, padOTy, CTOMMOCTh TOBapOB
U yCIyr, HajOr", 3ajadyd M3 O0O0JacTH yIpaBICHUS JIMYHBIMU
U CeMEWHbIMU (UHAHCAMM); COCTaBJISTh BBIPAKEHHUSA, YpPaBHEHUS,
HEPaBEHCTBA W MX CHUCTEMBl II0 YCIOBHIO 3aJayd, HCCIEN0BATh
MOJIyYUEHHOE PELICHHE U OLICHUBATh MIPaBAOIIOA00HOCTh Pe3yJIbTaTOB;
YMEHUE MOJEINPOBATh PEAJIbHBIE CUTYallUH HA S3BIKE MAaTEMAaTHUKH;
COCTaBJIATh BBIPA)KCHMS, YPABHEHUS, HEPABEHCTBA M HMX CHUCTEMBI
II0 YCIOBHIO  33Ja4M, HCCIENOBaTh  IIOCTPOEHHBIE  MOJEIH
C  HUCIOJB30BAaHUEM  ammapara ainreOpbl, HMHTEPIPETUPOBATH
IIOJIYYEHHBIN PE3yJIbTaT

YMeHue onepupoBaTh MOHATHAMH: CpeaHee apudmeTuyeckoe,
MeMaHa, HauOobllee ¥ HauMEeHblIee 3HaueHus1, pa3Max, IUCcIepcus,
CTaHJIaPTHOE OTKJIOHEHHE YHUCIOBOTO Habopa; yMEHHE H3BJIEKATh,
UHTEPIPETUPOBATh HH(OpPMAIUIO, MPEICTAaBICHHYIO B TalOluUIaXx,
Ha JuarpaMmax, rpadukax, OTpaalollyl0 CBOWCTBAa peaJbHbIX
IPOLECCOB W SIBICHUM; MPEACTABIATh MHGOPMALUIO C TOMOUIBIO
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Ta6J'II/ILI U JuarpaMM,; HCCICHOBATb CTATUCTUYCCKUC JTAaHHBLIC, B TOM
qucCiIc C IIPHMCHCHUCM rpa(bnqecxnx MCTOAOB H JOJICKTPOHHBIX
CPCACTB, rpa(bﬂqecmd ucciIcaoBaTb COBMCCTHEBIC Ha6J'IIOIICHI/I$I
C IIOMOHIBIO JuarpaMm paCCCuBaHUAg U JINHEHHOU perpeccuu

YMeHne onepupoBarh MOHATHSAMU: CIYYaWHBIM OIBIT U CIy4anHOE
COOBITHE, BEPOSITHOCTh CIYy4aWHOTO COOBITHS; YMEHHE BBIYHUCIATH
BEPOSITHOCTh C UCIOJIb30BaHUEM TpaUueCKrX METOJOB; MPUMEHSTH
(bopMyIIBI CIIOKEHUSI U YMHOXKEHUS BEPOSITHOCTEH, (HOpMYITy TOTHON
BeposITHOCTH, dopmyny bepHymm, KoMOWMHATOpHBIE  (DAKTHI
U (QopMyIbl; OILICHUBATh BEPOSITHOCTH PEANbHBIX COOBITUM; YMEHHE
ONEPUPOBATH MOHATUSIMU: CiIydailHas BEJMYMHA, PpACIPEICICHUE
BEPOSITHOCTEM, MaTeMaTH4ECKOE OKHMJIaHUE, JUCTIEPCUS
U CTaHJApTHOE OTKJIOHEHHE CIyYalHON BEJWYUHBI, (YHKIUH
pacmipeiefieHusi W IUJIOTHOCTU PABHOMEPHOTrO, IOKa3aTeIbHOTO
U HOPMAJIBHOTO paCIpee/ieHU; YMEHHE HCIO0JIb30BaTh CBOIICTBA
W3YYEHHBIX paACIpEeleleHUuN JUId pElIeHUus 3aJad; 3HaKOMCTBO
C TMOHSATUAMM: 3aKOH OOJBIIMX 4YHCET, METOJbl BBHIOOPOUYHBIX
UCCJIEIOBAaHUN;, YMEHHUE MPUBOAUTH MHPHUMEPHI MPOSIBICHUS 3aKOHA
OOJBIIMX YHUCET B MPUPOJHBIX M OOIECTBEHHBIX SIBIICHUSX; YMEHUE
OMEpUpPOBATh  TMOHATUSIMU: COUETAHHWE, [EPECTaHOBKA, YHUCIIO
COUETAaHWM, YHCIO TepecTaHOBOK; OuHOoM HblOoTOHA; yMmeHue
MPUMEHSITh KOMOWHATOPHBIE (PAKThl U PACCYKACHUS ISl PEIICHUS
3a/1a4; OLICHUBATh BEPOSITHOCTH peaabHbIX COOBITHH; COCTaBJISITh
BEPOSITHOCTHYIO MOJI€JIb M UHTEPIIPETUPOBATH MOJTYUEHHBIN PE3yIbTaT

YMenue onepupoBaTh IMOHATHSAMHU: TOYKA, MpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA yrja, IUIOCKMM Yrodi,
JNBYI'PaHHBIA YIOJI, TPEXI'PAHHBIM YroJ, CKPELUIMBAIOLIUECS IPSMBIE,
NapaJUIETBLHOCTD U MEPIIEHAUKYIISIPHOCTB MPSAMBIX U IIJIOCKOCTEN, YT OJI
MEXKIY NPSIMBIMHU, YTOJI MEXAY IPSIMON U IUIOCKOCTBIO, YTOJ MEXIY
IJIOCKOCTSIMM, PACCTOSIHUE OT TOYKH JO IIOCKOCTH, PACCTOSHHE
MEXAY NpPSIMBIMH, PACCTOSSHUE MEXAY IUIOCKOCTSMH; YMEHHE
UCIOJIb30BaTh MpPHU PELIECHUHU 3a]a4 H3Y4YEHHbIE (PAKTbl U TEOPEMBbI
IUIAaHUMETPUU; YMEHHUE OLIEHUBATh Pa3Mepbl OObEKTOB OKPYKaOILIEr0
MHpa;  CTPOMTH  MaTE€MaTHMYECKHE  MOJEIM €  IIOMOLIBIO
T€OMETPUYECKUX MOHITUM W BEJIWYMH, PElIaTh CBA3AHHBIE C HUMH
MIPaKTUYECKUE 3a1a9H

10

YMeHue oneprupoBaTh MOHIATUSIMU: TUIOMIAAb PUTYPBI, 00beM (DUTYPHI,
MHOTOT'paHHHK, TIPABUJIBHBI MHOTOI'PaHHUK, CEUCHUE MHOTOIPaHHHKA,
KyO, TMapauiefienuIie, Mpu3Ma, NnupaMuaa, Gurypa u IOBEPXHOCTb
BpallleHus1, MWIMHAP, KOHYC, map, cdepa, miomaas chepbl, MIomaib
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MOBEPXHOCTU MHUPaMUbI, MPU3MBI, KOHYCa, LWIMHApPA, 00BeM Kyoa,
OpSIMOYTOJIBHOTO NapalieNienuneia, TUpaMuIbl, MPU3Mbl, LWIMHApA,
KOHYcCa, I111apa, pa3BepTKa MOBEPXHOCTH, CEYEHHs] KOHYCA U LMIMHAPA,
napajuleJbHble OCH WM OCHOBAHHIO, CEUEHHE I1apa, IJIOCKOCTb,
Kacamomasics cdeppl, LWIMHAPA, KOHYCA; YMEHHE CTPOUTH CEUYEHHE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAaHHUKH, (PUTYPHI U TTOBEPXHOCTH
BpAIICHUS, UX CEYCHHSI, B TOM YHCIIE C TIOMOIIIBIO SJIEKTPOHHBIX CPEJICTB;
yYMEHHE TIPUMEHSTH CBOMCTBA T€OMETPUUECKUX (UTYD, CAMOCTOSITETIEHO
dbopMynupoBaTh ONPEACTICHUS U3Y9aeMbIX (UTYP, BEIIBUTATH THITOTE3bI
0 CBOICTBax M MpU3HAKaX reoMeTpHYecKux (hUryp, 000CHOBBIBATh WU
OMpoBeprath HMX; YMEHHE MPOBOAUTH KiaccupHKaiuoo (uryp
0 Pa3JIMYHBIM [TPU3HAKAM, BHIIOJIHATH HEOOXOJMMBIE TOTIOIHUTEIIbHbIE
HOCTPOCHUS

11

YMeHue omnepupoBaTh TMOHATHUSMHU: JBUKEHHE B TMPOCTPAHCTBE,
napasieIbHbIN EPEeHOC, CHMMETPHSI Ha TUIOCKOCTHU M B IIPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MOA00MS, TMOAOOHBIE (DUTYpBI; yMEHHE
pacrio3HaBaTh paBHbIE U MOAOOHBIE (PUTYPBI, B TOM YHUCIIE B IPUPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIIOJIb30BaTh T€OMETPUYECKUE OTHOIIEHHUS
IpU pElICHUHU 3a/1a4y; HaXOAUTh T'€OMETPUUYECKUE BEIUYMHBI (JIMHA,
yroJj, Iiouaab, 00beM) MpHU PELICHUU 3a7ad U3 APYruX y4eOHbIX
OpeaIMeTOB W W3  pealbHOM  KU3HU; YMEHHE  BBIUUCISTH
TE€OMETPUYECKUE BEIMIUHBI (JITTMHA, YTOI, TIO0a1b, 00BEM, TIOIIAh
MIOBEPXHOCTH), HMCIIONB3Yysl M3ydeHHBbIE (POPMYIBI M METOIbI, B TOM
Yyuclie: IUIOHIaJb TOBEPXHOCTH MNHpaMUAbL, MPU3MBI, KOHYcCa,
MWINHApPA, IUIomanas cdepsl; 00beM Kyba, MPSIMOYTOJIBLHOTO
napajjieNienuiea, TUPaMuIbl, TPU3Mbl, NUIUHApPA, KOHYCa, IIapa;
YMEHHE HaXOAUTh OTHOLIEHHE 00bEMOB MOJOOHBIX (HUTYD

12

YMeHue onepupoBaTh IOHATUSAMH: NOPSIMOYIOJIbHAs  CUCTEMa
KOOPJIMHAT, BEKTOP, KOOPAUHATHI TOYKH, KOOPAUHATBI BEKTOPA, CyMMa
BEKTOPOB, IPOM3BEACHUE BEKTOpPA HA YHCIIO, PA3JIOKEHUE BEKTOpA
1o 6a3ucy, CKAIIpHOE MPOU3BEACHNUE, BEKTOPHOE IPOU3BEIEHUE, YIOJl
MEXIY BEKTOpPaMHU; YMEHHE UCIIOJIB30BaTh BEKTOPHBIN
Y KOOPJAMHATHBIA METOJ JUI PEIICHNs TEOMETPUYECKUX 3a/1a4 U 3a1a4
JPYTUX y4eOHBIX IPEIMETOB

13

YMeHue BbIOMpATh MOAXOASIIMNA METOJ ISl pelIeHUs 3ajauu;
[IOHUMaHUE 3HAYMMOCTH MAaTEMAaTUKH B H3YYCHUHU IIPUPOILHBIX
U OOIIECTBEHHBIX NPOLECCOB M SIBJICHUM; YMEHHME paclio3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMATUKU B UCKYCCTBE, YMEHHUE IPUBOJIUTH
IIPUMEPBl  MAaTEMATUYECKUX OTKPBITUM POCCUHUCKOM U MHUPOBOU
MAaTeMaTU4YECKOU HAyKU
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IlepeyeHb 3J1eMEHTOB colepxkaHus, nposepsieMbiX Ha EI'DJ mo maremarunke

Kon [IpoBepsieMbI AJIEMEHT COACPIKAHUS
1 Uucna v BBIYUCICHUSA
1.1 | HarypanbHbie u 11esbie yucia. [Ipu3Haku 1eTuMOCTH HebIX YUCce
1.2 Panmonanbubie yncna. OOBIKHOBEHHBIC U JCCATUYHBIC APOOU, MPOLICHTHI,
OeCKOHEUHbIE IEPUOANYECKUE APOOU
1.3 Apudmernyeckuit KOpPEHb HaTypajabHOU CTETICHU. JeiicTBus
¢ apupMETHIECKIMH KOPHSIMU HATYpaIbHON CTETICHH
1.4 Crenens ¢ nenbiM nokazaresneM. CTeneHb ¢ palMoOHaIbHBIM MOKA3aTEIEM.
CBoiicTBa CTENEHU
1.5 CuHyc, KOCUHYC Y TaHT€HC YUCJIOBOI0 aprymMeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHT€HC YUCIOBOIO apryMeHTa
1.6 | Jlorapudm umcna. JlecaTuaHbie U HATypajabHbIE JOTapU(MbI
1.7 | leiicTBuTenbHble yncaa. ApupMeTHYecKUe ornepanuu ¢ AeHCTBUTEIbHBIMU
yuciamu. [IpubnvkeHHbIe BBIYMCICHUS, MPaBUIa OKPYTJICHUS, MPUKHUIKA
U OIICHKA Pe3yJIbTaTa BEIUUCICHUMN
1.8 | IIpeobpazoBanHue BEIpaKEHUH
1.9 KommuiekcHble uncna
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 Lenble u ApoOHO-palIMOHATILHBIE YPABHEHUS
2.2 | VppauuoHalibHbIe YpaBHEHUS
2.3 | Tpuronomerpuueckue ypaBHEHUS
2.4 | Iloka3arenbHbIe U JIorapuMHUUECKHUE YPAaBHECHUS
2.5 | llensie u npoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 | UppanumonaibHble HEpaBEHCTBA
2.7 | Iloka3arenbHble U JIOrapu(PMUUIECKHUE HEPABCHCTBA
2.8 | Tpuronomerpuueckrue HEPaBEHCTBA
2.9 | CucTteMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 | YpaBHeHUsI, HEpaBEHCTBA U CHCTEMBI C TTapaMeTpaMu
2.11 | Marpuna cucTeMbl JIMHEWHBIX yYpaBHEeHUN. OnpeeTuTeNb MaTPUIIBI
3 OyHKIMHU U TpaduKu
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3.1

OyHKIUs, cnocoObl 3amaHus ¢GyHKuuu. ['padux dyHkmuu. B3auMHO
ooparable (yHKIMU. YerHsle W HeweTHble (yHKUMH. I[lepuonuueckue

byHKIIUN

3.2 OO6unacTph onpeseNieHus] 1 MHOXKECTBO 3HaueHul pyHkuuu. Hymu pyHkumm.
[IpoMeXyTKM 3HAKOMOCTOSHCTBA. [IpoMEXKyTKM MOHOTOHHOCTH (DYHKITUU.
Makcumymbl u MUHUMYMBI (QyHKkuuu. Haumbomnbinee u HamMmeHbIee
3HaueHne (QYHKIIUU HA IPOMEKYTKE

3.3 | Crenennas (QyHKUUS C HATypalbHBIM M LI€JbIM NOKa3zareneM. Ee cBoiicTBa
u rpaduk. CBoiicTBa U rpaduK KOPHS N-0il CTETIEHU

3.4 Tpuronomerpudeckue GyHKIIMH, UX CBOMCTBA U TpaPuKu

3.5 |Iloka3arenpHas u Jorapudmudeckas GyHKIIUU, UX CBOMCTBA U rpadUKu

3.6 | Touku paspeiBa. AcumnToThl rpaduxoB ¢yHkiui. CBOHCTBA (YHKIHIA,
HENPEPHIBHBIX HA OTPE3KE

3.7 | IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHus TTOCIEA0BATEIbHOCTEN

3.8 | Apubmernueckass U reomerpuueckas mnporpeccuu. dopmyna CIOXKHBIX
IPOLICHTOB

4 Hauana maremaTudeckoro aHaiamnsa

4.1 [TpousBonnas ¢pynkiuu. [IponsBoaHbIE 2IeMEHTAPHBIX PYHKITUIH

4.2 [IpumeHeHue MpoOM3BOAHON K HCCIIENOBAHUIO (PYHKIIMI HAa MOHOTOHHOCTH
U SKCcTpeMyMbl. Haxoxaenne HauOONBIIET0 W HAWMMEHBIIETO 3HAYCHUS
(GyHKIIMHM Ha OTpE3Ke

4.3 | IlepBooOpa3nas. Unterpan

3) MHoXecTBa U JIOTUKA
5.1 MHoxecTBO, onepaliuu HaJl MHOkecTBamu. /luarpammbl Diinepa — Benna
5.2 |Jloruka

6 BeposiTHOCTb 1 cTaTUCTHKA

6.1 | OmnmcarenbHas CTaTUCTHKA

6.2 BepositHOCTB

6.3 | KomOunaropuka

7 I'eomeTpus
7.1 @urypsl Ha IIOCKOCTH
7.2 | IIpsMble 1 TIIOCKOCTH B MPOCTPAHCTBE
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7.3

MHororpaHHUKH

7.4

Tena n IMOBCPXHOCTH BpallICHUA

7.5

KoopauHatsl 1 BEKTOPBI
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