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PabGouass mporpamma mo ydyeObHOoMy mnpenmery «Maremaruka» (yriyOn€HHBINH YpOBEHbB)
(mpeamertHass obnacth «Marematuka u WH(OpPMaTHKa») (llarmee COOTBETCTBEHHO — Mporpamma Io
MaTeMaTHKe, MAaTeMaTHUKa) BKJIIOYACT TIOSCHUTEIbHYIO 3allMCKy, COACp)KaHUE  OOy4YCHHS,
IUTAHUPYEMBIE Pe3yJIbTaThl OCBOCHHUS IMPOTPAMMEI IO MATEMATHKE, TEMAaTHYECKOE TUTAHHUPOBAHHUE.

[losicHuTenpHas 3ammMcKa OTpakaeT oOIMe IeTd ¢ 3aJa4d  W3YYEHHUS MaTeMaTHKH,
XapaKTePUCTUKY TCUXOJIOTHYECKHX TPEANOCHUIOK K €€ H3YYCHHIO OOy4arolIMMHCsS, MECTO B
CTPYKType Yy4YeOHOTO TIUIaHa, a TaKXke IMOAXOJbl K OTOOpY COAep)KaHUs, K OIPEIeICHUIO
TUTAHUPYEMBIX PE3YJIbTATOB M K CTPYKTYPE TEMAaTUYECKOTO ITAHUPOBAHUS.

Conepxanrie OOYYEHHUs pPaCKpBIBACT COJCPIKATEIbHBIC JIMHHH, KOTOPBIC MPEIUIararoTcs IS
00513aTEIbHOTO N3YYEHHS B K&KIOM KJIACCE HAa YPOBHE CPEIHEr0 OOIIEro 00pa3oBaHMs.

[Tnanupyembie pe3ysbTaThl OCBOCHHS IMPOrPaMMbl MO0 MAaTEMATHKE BKIIIOYAIOT JIMYHOCTHEIC,
MeTaIpeIMEeTHbIE Pe3yJIbTaThl 32 BECh MEPHO 0OyUeHHUs] Ha YPOBHE CPEAHEro o0Imero oopa3zoBaHus,
a TaKKe MpPEJAMETHBIC JOCTIKEHHS 00YdYaronerocs 3a KaxIblid Toj 00y4eHUsI.

INOACHUTEJIBHASA 3AIIUCKA

[Iporpamma mo mareMaTuke YriIyOJEHHOTO YpPOBHS ISl OOyYarOIIMXCS HAa YPOBHE CPETHETO
obmiero obOpaszoBanus pazpaborana Ha ocHoBe DPI'OC COO ¢ yu€ToM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUl, NPEAbSBIAEMbIX K MaTeéMaTHYeCKOMY oOOpa3oBaHUIO, W TpaJuLUd POCCUHCKOIO
oOpazoBanus. Peanuzanus  mporpammbl [0 MaTeMaTHKe OO€CleYMBAeT OBJIAJIEHUE KIFOUEBBIMU
KOMIETEHIUSIMHA, COCTABJISIIOIIMMU OCHOBY [UISl CaMOPa3BUTHA M HENPEPHIBHOTO 0oOpa3oBaHMs,
LIEJIOCTHOCTh ~ OOILEKYJIbTYpHOIO, JMYHOCTHOIO M  I103HABaTEJIbHOIO  Pa3BUTUS  JIMYHOCTH
o0ydJaronmxcs.

B nmporpamme mno MmarteMaTHKe YYT€Hbl HJeM M nonoxeHus «KoHuenuuu pa3BUTUA
MaTemMaTuyeckoro oOpasoBanus B Poccuiickoii ®enepauun». B cooTBETCTBHHC Ha3BaHUEM
KOHIIETIIMM MaTeMaTH4yeckoe oOpa3oBaHUE JIOJKHO, B YAaCTHOCTH, pellaTh 3ajady oOecredeHus
HEO0OXOUMOr0 CTpaHe yucia 00ydaroluXxcs, MaTeMaTUYeCKasl MOJArOTOBKA KOTOPBIX JOCTAaTOYHA IS
IPOJOJDKEHHUs 00pa30BaHMs IO PA3JIMYHBIM HalpaBICHUSAM, BKIOYas MNpPENoJaBaHUE MaTEeMaTHUKH,
MaTeMaTUYeCKUEe HCCIIeloBaHus, paboTy B cdepe MHPOPMAIMOHHBIX TEXHOJOTUH M JApPYrux, a
TaKke oOecrnedeHust JUIsl KaKIOro oO0YyYaromerocss BO3MOMKHOCTH JIOCTHIKEHHS MaTeMaTHYecKOu
MOJFOTOBKH B COOTBETCTBUU C HEOOXOJUMBIM €My ypoBHEM. VIMEHHO Ha pelleHue 3TUX 3ajaad
HalleJIeHa IporpaMMa 1o MaTeMaTHKe yriIyOJEHHOIO YPOBHSI.

B smnoxy mudposoit Tpanchopmanuu Bcex cdep UeIOBEUECKON AESITETbHOCTH HEBO3MOXKHO
CTaTh 0Opa30BaHHBIM COBPEMEHHBIM UEJIOBEKOM 0O€3 Xopolled MaTeMaTH4ecKOH MOJIrOTOBKH. ITO
00yCIIOBJIEHO T€M, YTO B HAIlIM JIHU PAcTET YUCIIO



CHEIMAIbHOCTeH, CBS3aHHBIX C HEMOCPEICTBEHHBIM IPUMEHEHHEM MaTeMaTUKU:M B cdepe
PKOHOMHUKH, U B OW3HECe, M B TEXHOJOTHYECKMX OONACTAX, U JaXeB F'yMaHUTApHBIX cdepax.
Takum oOpazom, Kpyr 00yJaromuxcs, A1 KOTOPbIX MaTeMaTHKa CTAHOBUTCS 3HAUUMBIM NPEAMETOM,
dyHaamMeHTOM 00pa30oBaHMsI, CYIIECTBEHHO paciiupsercs. B Hero BXOAAT HE TOJNBKO oOydaroluecs,
IUTAHUPYIOIIME 3aHUMAThCsl TBOPYECKOM U HCCIIENOBATENbCKOM paboToil B 00JacCTH MaTeMaTHKH,
UHPOPMATUKH, (PU3UKH, SKOHOMHUKH M B JPYIHX OOJIACTSIX, HO W T€, KOMY MaTeMaTHKa HY)KHa IS
UCIOJIb30BaHUs B MPOQecCcHsixX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C HEH.

[IpuknagHas 3HAYMMOCTh MAaTEMAaTUKH OOYCIOBIIEHA TEM, 4YTO €€ MPEAMETOM SIBISIOTCS
dbyHIaMeHTallbHbIE CTPYKTYpbl HAIIEr0 MHUpa: MPOCTPAHCTBEHHbIE (OPMBI W KOJIHMYECTBEHHBIC
OTHOIIECHHS, (DYHKIIMOHAJIBHBIE 3aBUCUMOCTH M KAaTETOPUM HEOIPENeIEHHOCTH, OT MPOCTEHIINX,
YCBaMBaeMbIX B HEMOCPEICTBEHHOM OIIBITE, 10 JOCTATOYHO CIOXKHBIX, HEOOXOAUMBIX JIJISI Pa3BUTHS
HAaYYHBIX M TEXHOJIOTUYECKUX wHied. be3 KOHKpEeTHBIX MaTeMaTH4YeCKUX 3HAHUN 3aTPyJHEHO
NOHMMAaHUE MPHUHIIMIIOB YCTPOMCTBA M HCIOJNB30BAHHUS COBPEMEHHOW TEXHHUKH, BOCIPHITHE U
UHTEpHpeTanus pa3zHoOOpa3sHOHW COLMAIbHOM, SKOHOMHYECKOH, IOJUTHYECKOH HH(pOpMaIuy,
manodd¢deKkTuBHa ~ TOBCEJHEBHAs  MpakTUYecKas  JeATelnbHOCTh. Bo  MHorux  cdepax
PO eCCHOHANBHON JIESITEBHOCTH TPEOYIOTCSI YMEHUS BBIIOJIHATh PACUYETHI, COCTABIIATH AITOPUTMEI,
OPUMEHSTHh (POPMYJIbI, TPOBOAUTH NT€OMETPUUECKHIE U3MEPEHUS U TOCTPOCHHUSI, YUTATh, 00pabaTHIBATh,
UHTEPIPETHPOBATh U MPEACTABIATH MHPOPMALIMIO B BHJIE TAOIUII, HArpaMM H TpapHuKOB, TOHUMATh
BEPOATHOCTHBIN XapaKTep CIIyYaiHBIXCOOBITHH.

OMHOBPEMEHHO C pacmpeHueM cdep MPUMEHEHHsI MAaTEMaTHKH B COBPEMEHHOM OOIIECTBE BCE
0oJiee Ba)XHBIM CTAHOBUTCS MAT€MAaTUYECKUN CTHIIb MBIIUICHUS, IPOSIBIAIOMIMNACSA B OMpPeAenEHHBIX
YMCTBEHHBIX HaBBIKaX. B mporecce n3ydeHus MaTeMaTHKH B apCeHA MPUEMOB U METOZOB MBIIIUICHUS
YelloBEeKa €CTeCTBEHHBIM OOpa3oM  BKJIIOYAIOTCS HWHAYKIMS M Jenykuus, o0oOmeHue u
KOHKPETHU3aIHsl, aHAIN3 ¥ CUHTE3, KJIIACCH(PHUKAINS U CUCTeMaTH3aIus, a0CTparupoBaHUe M aHAJIOTHsL.
OOBbeKThl MaTeMaTHUYECKUX YMO3AKIIOUEHUH, MpaBUiia UX KOHCTPYUPOBAHUS PACKPHIBAIOT MEXaHHU3M
JIOTHYECKUX TIOCTPOCHUH, CIIOCOOCTBYIOT BBIpAOOTKE YMEHHUs (OpPMYIHpPOBaTh, OOOCHOBBIBATH M
JOKa3bIBaTh CYKJEHUS, TEM CaMbIM (POPMUPYIOT JIOTHUECKUA  CTUIIb MBILIUTEHUA.  Bemymas
pOIb  TPHUHAMICKUT MaTeMaTHKEB (POPMHPOBAHUU AITOPUTMHUECKOW KOMIOHEHTHI MBIIUICHUS U
BOCIIUTAaHUM YMEHHMH JeicTBOBaTh MO 3aJaHHBIM aJIrOPUTMaM, COBEPLICHCTBOBaTb H3BECTHBIE U
KOHCTPYHpOBaTh HOBBIE. B mporecce pemieHuss 3amad — OCHOBBI JUIsl OpraHHW3aluy  ydeOHOM
NeSITeIbHOCTH Ha YPOKax MaTeMaTUKU — Pa3BUBAIOTCS TBOpUYECKasi UITPUKIIAZAHAS CTOPOHBI MBIIIICHHS.

OOyuenne MaTemMaTuke JaéT BO3MOYKHOCTh Pa3BHBATh y O0YYAIOIIUXCS TOUHYIO, PAlMOHATIBHYIO
U UHPOPMATUBHYIO peub, YMEHHE OTOMpaTh Hambosee MOIXOISIIUE S3bIKOBBIE, CHUMBOJINYECKHE,
rpaduvecKre CpeICcTBa ISl BBIPAKEHHSI CY)KACHUN U HATIISHOTO UX MPEICTABICHHS.



HeoOxonuMbIM KOMIOHEHTOM O0IIel KyJIbTyphl B COBPEMEHHOM TOJKOBAHHUH SIBJSIETCS 001ee
3HAaKOMCTBO C METOAAMHU TO3HAHMS JACHCTBUTEIBHOCTH, IPEICTABICHHE O TpPEAMETe U METOE
MaTeMaTUKH, €ro OTIMYUSX OT METOJOB €CTECTBEHHBIX M T'yMaHUTApHBIX HAyK, 00 OCOOEHHOCTAX
OPUMEHEHHS MAaTEeMaTUKH JJIsl DPELICHHs Hay4dyHbIX M NPUKIANHBIX 3a7ad. Takum oOpazom,
MaTeMaTHuyecKkoe 00pa3oBaHUe BHOCUTCBOW BKJIaJ] B pOpMUPOBAaHUE OOIIEH KyIbTYPhl YETOBEKA.

W3yuenne MaTeMaTUKHA CHOCOOCTBYET 3CTETHMYECKOMY BOCHHTAHHUIO 4YEJIOBEKa, IMOHUMAHHUIO
KpacoTbl M U3ALIECTBA MAaTEMaTUYECKUX PACCYKICHHM, BOCHPHUATHIO TE€OMETpUYecKuX (opm,
YCBOCHHIO UJICH CUMMETPHH.

[TpuopurerHpiMu 1ensiMu o0ydenuss matematuke B 10-11 kmaccax Ha yriyOJ€HHOM ypOBHE
IPOJOJDKAIOT OCTaBaThCSL:

(dbopMUpOBaHHE IEHTPATIbHBIX MaTEMaTHUYECKUX MOHATUN (YUCIIO, BETUYMHA, TEOMETpUYECcKas
¢urypa, mnepeMeHHas, BEpPOATHOCTb, (YHKIHSA, NPOU3BOIHAS, HWHTErpai), OOECHeUNBAIOIINX
MIPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTh MaTEMaTUYECKOr000pa3oBaHus 00yUYaroInXcs;

MOJ(BEICHNE OOYYaIOUIMXCS Ha JOCTYIIHOM Ui HHUX YPOBHE K OCO3HAHHMIO B3aWMOCBS3H
MaTeMaTUKH H OKPYKAIOLIEro MHpa, MOHUMAHMIO MAaTeMaTUKW KakK YacTHu OOIed KyJIbTyphl
YeJI0BEYECTBA;

pa3BUTHE WHTEIUIEKTYallbHBIX U TBOPUYECKUX CHOCOOHOCTEH OO0y4arommxcs, MO3HABATEIbHON
AKTUBHOCTH, HCCIENOBATEIbCKIUX YMEHHUH, KPUTHYHOCTH MBIIUICHUS, WHTEpeca K H3YyYCHHIO
MaTeMaTUKH;

dbopmupoBaHre (YHKIMOHATHHONH MAaTEeMaTHYeCKOH TPaMOTHOCTH: YMEHHUS Ppaclo3HaBaTh
MaTeMaTUYeCKUe  AacleKThl B  PEaNbHBIX  JKU3HEHHBIX  CUTYalHUSIX M MPU U3YUYEHUU IPYTHX
y4eOHBIX TPEAMETOB, POSIBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (POpMyITUpOBaTh UX Ha SI3BIKE
MaTeMaTUKH U CO3/1aBaThb MAaTEMAaTHYECKUE MOJENIU, TPUMEHSATh OCBOCHHBIA  MaTeMaTHYeCKUN
ammapar JUIsi pelIeHUs NPaKTUKO-OPUEHTHPOBAHHBIX 3a/a4, HMHTEPIPETUPOBATh M  OICHHUBATh
MOJTy4YEHHBIE PE3yIbTATHI.

OCHOBHBIMU JIMHUSIMH conepkaHust matematuku B 10—11 xmaccax yriayOn€HHOTO YpOBHs

ABIAIOTCA: «YHCHa M BBIYUCICHUN», «AIredpa» («AnreOpanyeckue BBIPOKEHUSN», «YpaBHEHHUS U
HepaBeHCTBa»), «Hauama mareMaTHYeCKOro aHaln3ay,
«["eomerpus» («I'eomeTpruyeckue GUrypsl U UX CBOHCTBaY, «3MepeHUEreOMeTPUUECKUX BEIUYMH)),
«BeposaTHOCTh U cTaTUCTHKA». J|aHHBIE TMHUK Pa3BUBAIOTCS MAPAUIEIBHO, KaXKIast B COOTBETCTBUU C
COOCTBEHHOM JIOTMKOH, OJHAaKO HE HE3aBUCHMMO OJ[Ha OT JpYyro, a B TECHOM KOHTAaKTe H
B3anMoJieiicTBun. KpoMe 3Toro,nx o0beTUHSET JIOTHIECKasi COCTABIISIONIAs, TPATUIIMOHHO TPHCYIast
MaTeMaTUKe W TPOHU3bIBAIONIAs BCE MaTeMaTHUeCKHe KypChl U  COJEp)KaTelbHbIE JMHUU.
ChopmynupoBannoe Bo PI'OC COO TpeboBaHNEe «yMEHHE ONEPUPOBATH MOHITHSIMU: OINPECICHHE,
aKCHUoOMa, Teopema, CIEJCTBHE, CBOWCTBO, MPU3HAK, JOKa3aTelIbCTBO, PABHOCHIIbHBIE (POPMYIMPOBKH,
yMeHue GopMyIMpoBaTh 0OpaTHOE U MPOTUBONOJIIOKHOE  YTBEpXKJIEHHE, IMPHUBOAUTH  IPUMEPHI
U KOHTPIPUMEPHI,



WCIIOJIB30BaTh METOJ] MaTEeMaTHYECKON WHIYKIIMH, TMPOBOJUTH JTOKA3aTeNbHBIC PACCYKICHHUS TPHU
pelIeHnH 3a1a4, OIICHUBATH JIOTHUECKYIO MPaBUIIBHOCTh PACCYXICHUI» OTHOCUTCS KO BCeM Y4eOHBIM
KypcaMm, a OpMHUPOBAHUE JIOTHIECKUX YMEHUU PacTIpeIeseTCsl 0 BCeM TojilaM OOydeHHsI Ha ypOBHE
CpeIHero o0ero 00pa3oBaHMUs.

B cootBerctBUn ¢ ®I'OC COO maremaTuka sBIsSeTCS 00S3aTENbHBIM MPEAMETOM Ha JTaHHOM
ypoBHE oOpa3oBanus. Hacrosimelt mporpamMmoil mo mareMaTHKe MpeAyCMaTpUBAETCs H3YUCHUE
ydueOHOro mpeamera «MaTemaTuka» B paMkKax TpEX y4deOHBIX KypcoB: «Anrebpa W Hadajia
MaTEeMAaTHYECKOTO aHanu3ay, «I'eoMeTpusi»,

«BepositHOCTP M cTratucTHKa». DOOpPMHUpPOBAHHE JIOTHYECKUX YMEHHMHM OCYIIECTBIACTCS Ha
OPOTSHKCHUH BCEX JIET OOy4YeHHS Ha YpPOBHE CpEAHEro  OOIIero oOpa30BaHMs, a DIIEMEHTHI
JIOTUKH BKJIFOYAKOTCS B COJIEPKAHUE BCEX HA3BAHHBIX BBINIE YUSOHBIX KYPCOB.

OoGriee KOJIMYSCTBO YacosB, HaIpaBJIEHHBIX Ha U3YYCHHE MaTeMaTUKU Ha
yray6iernoMm yposre — 544: B 10 kiacce — 272 yaca (8 wacos B Hezeno), B 11 kiacce —272 yaca (8 yacos
B HEJIEJIO).



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBbI
ITO MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaskaanckoro BocnuTaHMS:

c(OPMHPOBAHHOCTH TPAXKIAHCKOW MO3ZUIUHN O00YYArOIIErocsi Kak aKTHBHOTO U OTBETCTBEHHOT'O
YJIeHa POCCHICKOT0 OOINECTBa, IMPEACTABICHHE O MAaTEMAaTHYECKHX OCHOBaX (YHKIIMOHHPOBAHHMS
pa3IMYHBIX CTPYKTYp, SBJICHUH, MPOLELYp TPa’kIaHCKOTo o0mecTBa (BBIOOPHI, OMPOCH M JAPYroe),
YMEHHE B3aUMOJICHCTBOBATh C COLUAIBHBIMH HWHCTUTYTaMH B COOTBETCTBHM C HMX (YHKIMAMH H
Ha3HAuYCHUEM;

2) NaTpHOTHYECKOro BOCIIMTAHUSI:

cOPMUPOBAHHOCTh POCCUMCKON TpakJAaHCKOM HIEHTUYHOCTH, YBAXKEHUS K IPOLLIOMY
U HACTOSILIEMY POCCHICKOM MaTeMaTHKH, LEHHOCTHOE OTHOUIEHMEK JIOCTHKEHUSM POCCUNCKUX
MaTeMaTUKOB U POCCUHCKON MaTeMaTH4eCKOW IIKOJbI, HCIOIb30BAHUE ATHX JIOCTHXKEHUU B APYTrUX
HayKaX, TEXHOJOIHsX, cepax IKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIMTAHMS:

OCO3HAaHHE JIyXOBHBIX IIEHHOCTEH POCCHHCKOrO Hapoja, c(hopMHpPOBAHHOCTH HPAaBCTBEHHOT'O
CO3HAHMS, 3TUYECKOrO MOBEACHUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUN HAyKH U
NeSITeIbHOCTBIO YUEHOT0, OCO3HAHME JIMYHOTOBKJIa/1a B IOCTPOEHUE YCTOMYHUBOTO Oy yIIEero;

4) ICTETUYECCKOI'0O BOCIIMTAHUSA

9CTETUYCCKOC OTHOHICHUC K MHPY, BKIIOYad SCTCTUKY MATCMATHUYCCKHX 3aKOHOMepHOCT€fI,
O6’LCKTOB, 3a1a4, pemeHHﬁ, paCCYH(HGHHﬁ, BOCIIPUUMYHNBOCTb K MATCMATUYCCKHUM ACIICKTaM
PAa3IMIHBIX BUAOB UCKYCCTBA,

5) pusuueckoro BocnuTAHMS:

C()OPMHUPOBAHHOCTb YMEHHS INPHMEHATh MATEMAaTUYECKHE 3HAaHUS B MHTEPECAX 3JOPOBOT0O U
Oe3omacHoro obpas3a >KU3HH, OTBETCTBEHHOE OTHOILEHHME K CBOEMY 3J0POBBIO (310pOBOE MUTAHHE,
cOaaHCUPOBAHHBIM PEXUM 3aHATUN U OTIbIXA, peryisipHas (u3nyecKas aKTUBHOCTH), (pu3mueckoe
COBEPIIECHCTBOBAHME IIPH 3aHATUAX CIIOPTUBHO-03J0POBUTEIILHON JAEATENBHOCTBIO;

6) TpynoBoro BocnuTanus:

TOTOBHOCTh K TPYAY, OCO3HAHHE IEHHOCTH TPYAOJIOOHs, HHTEpec K pasindHbIM chepam
po(ECCHOHANBLHON  JEATENLHOCTH, CBA3AHHBIM C MATEMAaTHKOM M €€ NPUIOKEHHAMH, yMEHHE
COBEpIATh OCO3HAHHEIH BEIGOP Oyaymieil Mpodeccuy U pealn3oBbIBaTh COOCTBEHHBIE KH3HEHHEIE
TIaHbl, TOTOBHOCT M  CIIOCOOHOCThK MAaTeMaTHYECKOMY 0Opa30oBAHHIO H CaMOOOPa30BaHMIO HA
TIPOTSKEHHH BCEH KM3HM, TOTOBHOCTh K AKTMBHOMY YYacTHIO B PENICHHM TPAKTHUECKMX 3a/ad
MaTeMaTHYeCKOHU HAIIpaBJICHHOCTU;



7) 3K0JI0THYECKOT0 BOCIUTAHMS:

cOPMUPOBAHHOCTh ~ JKOJIOTMYECKON  KYJIbTYpbl, [OHHUMAaHHE  BJIMSHHUS  COLIMAJIBHO-
YKOHOMUYECKUX MPOIECCOB Ha COCTOSHUE MPUPOTHON M COIMAILHON Cpelibl, OCO3HAHME IIT00AIEHOTO
XapakTepa SKOJOTMYECKUX MpoOjeM, OpUEHTalMs Ha MPUMEHEHHE MaTeMaTHUYeCKUX 3HAHMM s
pelIeHus 3a7a9 B 00JaCTH OKPYKAOIIEH Cpejibl, IIIAHHPOBAHUE TTOCTYITIKOB U OIICHKU WX BO3MOXKHBIX
MOCNEACTBUM JJIsl OKPYKAIOILIEH Cpebl;

8) neHHoOCTH HAY4YHOI0 O3HAHMS:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAyKW W OOIIECTBEHHOW MPAKTUKH, MOHMMAHHE MAaTEMAaTHUYECKOH HAyKH KakK c(epbl 4eloBEYEeCKOM
NESTENIbHOCTH, ATANOB €€ Pa3BUTUS M 3HAUUMOCTH IS Pa3BUTHUS LUBWIM3AIMK, OBJAJCHUE S3BIKOM
MaTeMaTUKd M  MaTeMaTU4YeCKOM  KyJIbTYpOll Kak CpEJACTBOM ITO3HAHHS MHUpPA, TOTOBHOCTH
OCYIIECTBIISITh IPOEKTHYIO M UCCIIE0BATENbCKYIO 1€ATEIbHOCTh UHANBHIYyaIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

B pesymbrare wu3ydeHHs MaTeMaTHMKH Ha YpPOBHE CPEIHEro oOmero oOpa3oBaHUS Y
oOydaromierocss OyayT chOPMUPOBAHBI ITO3HABATEIbHBIC YHHBEpPCAIbHBIC YyUYeOHBIC JICWCTBUSA,
KOMMYHHKATHBHBIC YHHBEPCAJIbHBIC YYEOHBIC NEHCTBHS, PETYJISTHBHBIC YHUBEPCAIbHBIC Y4eOHbBIC
I[CﬁCTBHSI, COBMECTHAas ACATCIIBHOCTD.

Ilo3HaBaTe/IbHbIEe YHHBepcaJibHble y4eOHbIe AeilicTBUS
ba3oBble Jioruyeckue 1efcTBUA:

BBISIBJISITH U XapaKTE€PU30BaTh CYLIECTBEHHbIE NMPU3HAKM MAaTEMAaTUYECKUX OOBEKTOB, IMOHATHUM,
OTHOLICHUA MEXAYy NOHATHUAMM, (QOPMYIUPOBATH OIpENENEeHUsl IOHATUH,  YCTaHABIUBATb
CYLIECTBEHHBIH MpHU3HAK Kiaccu(UKalMM, OCHOBAHUS i1 000OILIEHUS U CPAaBHEHUS, KPUTEPUU
IIPOBOAMMOIO aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIHPOBAaTH W TPEOOPa3OBHIBATh CYKICHHUSA: YTBEpAMTEIbHBIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIC U O0IIUE, YCIOBHBIE,

BBISIBJISITh MaTE€MaTHYECKHE 3aKOHOMEpPHOCTH, B3aUMOCBSI3U M IPOTUBOpPEUMs B (aKTax,
JAHHBIX, HAOJIIOJICHUAX U YTBEPXKIEHUSX, NpeagaraTb KpUTEPUH AJIs BBISBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUUIL;

JIeNIaTh  BBIBOJBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKHM, JCIYKTHUBHBIX M WHAYKTUBHBIX
YMO3aKJIFOYEHUH, YMO3aKIFOUEHUI 110 aHAJIOTUY;

IIPOBOJIUTH CAMOCTOSITEIBHO JOKa3aTeJbCTBA MAaTeMaTHMUECKUX YTBEPXKICHHH (IpsMble U OT
IPOTUBHOIO0), BBICTpauBaTh apryMEHTALUIO, TPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CYX/IE€HUS U BBIBOJIBI;

BbIOMpaTh CcrHoco0 pelieHusi y4yeOHOM 3aqaud (CpaBHMBAaTh HECKOJIBKO BapUaHTOB pELIEHUS,
BBIOMpATh HanOoJIee NOAXOAALIMN C YIETOM CaMOCTOSATENIBHO BBIIEJICHHBIX KPUTEPUEB).



Ba3oBrble ucciienoBarebLCKHE 1eHCTBUA
WCIIOJIb30BaTh BOTIPOCHI KaK  HCCIeNOBATEIIbCKHIA WHCTPYMEHT MIO3HAHUS,
(dbopMyIMpoBaTh BONPOCH, (UKCHPYIOIINE MPOTHBOPEUHE, MPOoOIeMy, YCTaHABINBATHUCKOMOE U
JaHHOE, (OPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO IMTO3UIIHI0, MHEHUE;IPOBOUTH
CaMOCTOSITEITLHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT, WCCJICIOBaHHE
[0 YCTAaHOBJICHHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBJICHUS, IPOIECCa, BBISIBICHUIO
3aBUCHMOCTEN MEXy O0BEKTaMHU, SIBJICHUSIMH, TIPOIIECCAMH;

CaMOCTOSITENILHO (OPMYIHPOBAaTh OOOOIICHUS M BBIBOABI IO pe3yJbTaTaM IPOBEAEHHOTO
HAOJIIO/IEHUSI, WCCIICJIOBAHMSI, OIEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U
0000111eHMI;

MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHUE IMPOIIECCa, a TAKXKE BBIIBUTATH MPEATIOIOKEHUS O €ro
Pa3BUTHU B HOBBIX yCJIOBHUSIX.

Pabora c undopmanmeii:

BBISIBJIATh JIEPUIMTH MH(POPMAILIMHU, JAHHBIX, HEOOXOMUMBIX JJs OTBETa HAa BONPOC M IS
pelLIeHus 3a/1a4H;

BbIOMpaTh  WH(GOpPMAIMIO W3  WCTOYHMKOB  Pa3iIMYHBIX  TUIOB,  aHAJIM3UPOBATH,
CHCTEMaTU3UPOBATh U MHTEPIIPETUPOBATh HH(OPMALIMIO pa3IMYHBIX BUJOB U ()OPMIIPEICTABICHUS;

CTPYKTYpUpOBaTh MH(POPMALUIO, NPEACTABIATh €€ B Pa3IMYHBIX (popMax, MILTIOCTPUPOBATH
rpauyecKu;

OLIEHUBATh HAAEKHOCTH HH(OPMAIHH IO CAMOCTOSATENILHO C(HOPMYITHMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKkaTHBHBIC YHHBepcaJbHble yuyeOHbIe NeliCTBHUSA:

BOCIIPUHMMATh U (OPMYJIHPOBATH CYXICHHS B COOTBETCTBUM C YCJIOBUSMHU M LEISIMU
o011eHus, sICHO, TOYHO, TPAMOTHO BbIpa)kaTh CBOIO TOUKY 3PEHHUS B YCTHBIX UIMCbMEHHBIX TEKCTaX,
AaBaTh MOACHCHUSA 110 XOAY PCIICHUA 3ala4i, KOMMCHTHUPOBATH HOJIy‘-IeHHI)If/'I PE3YIbTAaT,

B XoZe O0OCyXAeHUs 3a7aBaTh BONPOCHI IO CYILECTBY OOCYXAaeMOW TeMbl, MNpPOOIEMBI,
pemaeMoﬁ 3aaa4yd, BBICKA3bIBATh MJCH, HALCJICHHBIC Ha IIOUCK PCHICHUSA, COIIOCTABJISATL CBOH
CYXKJEHHUS C CYXIECHUSAMH JAPYrMX YYaCTHMKOB Juajiora, OOHApYXHBaTh pa3iMyde M CXOJCTBO
MO3UIMH, B KOPPEKTHON opMe GOopMyIUpOBATh pa3HOTIacHsl, CBOM BO3PAKEHUS;

IIPENCTABIATh PE3YyIbTAThl PELIEHUS 3aJauM, DOKCIIEPUMEHTA, HCCIECNOBaHUs, IIPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (OpMaT BBICTYIUIEHHMSI ¢ Y4ETOM 3a/iay MPE3EeHTAluM U OCOOEHHOCTEH
ayJIUTOpUH.

PeryasiTuBHble YHMBepcalibHble YuyeOHbIe JelicTBUSA
Camoopranu3anusi:

COCTaBJIATH IJIaH, AJITOPUTM PCUHICHUA 3a1a4H, BI:I6I/IpaTI> croco0 peuicHus C y‘IéTOM NMCHOIITUXCA
PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C
y4€TOM HOBOU HH(pOpPMAIUH.



CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMH I03HABATEIbHOW peQIIeKCMH KaK OCO3HAHUS COBEpIIAEMbIX JIEHCTBHNA WU
MBICIIUTENIBHBIX IPOLECCOB, UX PE3yJbTaToOB, BJIAJETh CIIOCOOAMM CaMOIPOBEPKU, CaAMOKOHTPOJISA
Ipouecca U pe3yJibTaTa peHICHU MATEMaTUYECKOU 3a1a4H;

IPEIBUIETh TPYOHOCTH, KOTOPBIE MOTYT BO3HMKHYTH IIpU pEULICHMHM 3aJa4yd, BHOCHUTH
KOPPEKTHBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX, HAWICHHBIX OIIMOOK,
BBISIBJICHHBIX TPYAHOCTEMH;

OLIEHUBATh COOTBETCTBUE Pe3yJIbTaTa IEJIH U YCIOBUSAM, OOBSCHITh MPUYHHBI JOCTHKEHHS W
HEJIOCTH)KEHUST Pe3yJbTaTOB JAEATENbHOCTH, HAaXOAWTh OLIMOKY, /JaBaTh OLEHKY NPUOOPETEHHOMY
OIIBITY.

CoBMecTHasi 1eSITEIbHOCTD:

MMOHUMATh U UCTIOJIH30BATh MPEUMYIIECTBA KOMAHTHON U HHIMBHUIYaIbHON paOOTHINIPU PEIICHUN
y4yeOHBIX 3a/Ja4y, NPUHUMATh IIelb COBMECTHOW JEATENbHOCTH, IUIAHUPOBATh OPTaHU3ALUIO
COBMECTHOHM Pa0OThI, pactpeaeisaTh BUAbI paboT, JOrOBapUBATHCS, 00CYXIATh MPOIECC U PE3YyIbTAT
paboTbl, 06001I1aTh MHEHUSHECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (opMax paboTel (0OcyxaeHus, oOMEH MHEHHH,

«MO3TOBBIC IITYPMbI» U UHBIC), BBITIOIHATH CBOKO YacTh paOOTHI M KOOPJAWHUPOBATH CBOM JICHCTBUS C
JNPYTUMH YICHAMH KOMaHJIbl, OIICHUBATh KAUYECTBO CBOETO BKJIAJla B OOIIUH MPOAYKT IO KPUTEPHUSIM,
c(OpMYITHPOBAHHBIM YUYaCTHHUKAMHU B3aUMOJICHCTBUSI.

IIpenmeTHble pe3yJabTaTbl OCBOCHHUS (QenepanbHOi paboueil IpOrpaMMBINIO MaTEMaTHKE

IpEeCTaBIeHbl 0 rojaM OOyuYeHHUs B paMKaX OTAEIbHBIX YYEOHBIX KYypCOB B COOTBETCTBYIOLIUX
paszenax HacTOALIEH TPOrpaMMBl.
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PEJIEPAJIBHAS PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»

INOACHUTEJIbBHAS 3AITMCKA

VYuebublil Kypc «Anredpa 1 Hauana MaTeMaTHYECKOTO aHaIM3a» ABISETCS OJHUM M3 HauOolee
3HaYMMBIX B HpOrpaMMe CpeaHero oOmero o0pa3oBaHUs, MOCKOJIBKY, C OJHOW CTOPOHBI, OH
o0ecreynBaeT MHCTPYMEHTAIbHYIO 0a3y JUlsl M3Yy4eHMsI BCEX €CTECTBEHHO-HAay4YHBIX KYpCOB, a C
JPyroii CTOPOHBI, (OPMHUPYET JIOTUYECKOE M a0CTPAKTHOE MBIIICHHE OOYy4aroIlluXcs Ha YPOBHE,
HE00XO0IMMOM Il OCBOCHMsI UH(POPMATUKH, OOLECTBO3HAHMS, HCTOPUM, CIIOBECHOCTH M APYIHX
JUCHUIUIMH. B paMKax 1aHHOro yueOHOro Kypca 00ydaroniecs OBIaIeBal0T YHUBEPCAIBHBIM SI36IKOM
COBPEMEHHOM  Haykw, KoTOpas  (GopMynHpyeT  CBOM  JOCTHXXEHHS B MaTeMaTH4ECKOH
dopme.

VYuebHblll Kypc anreOppl M HayaJl MaTeMaTHYECKOro aHajlM3a 3aKJIaJbIBa€T OCHOBY JUIS
YCIICIIHOTO OBJAJICHUS] 3aKOHAMU (U3WKH, XUMHUH, OMOJOTMH, TOHUMAHHS OCHOBHBIX TEHICHIUHA
pPa3sBUTHSL SKOHOMHUKM M OOILIECTBEHHOW »HM3HH, MO3BOJSET OPUEHTUPOBATHCS B COBPEMEHHBIX
IUQPPOBBIX ¥ KOMIBIOTEPHBIX TEXHOJIOTHSAX, YBEPEHHO WCIIOJIB30BaTh HUX JUISL JIajlbHEUIIErO
o0pa3oBaHUsl U B IOBCEIHEBHOW XM3HU. B TO ke BpeMs oOBiageHue aOCTPaKTHBIMU U
JIOTHYECKH CTPOTUMH KOHCTPYKIMSMH anreOpbl M MaTeMaTHYECKOTo aHajn3a pPa3BHBAECT YMEHHE
HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTb, JIOKAa3blBATh YTBEP)KICHHSIC MOMOILBIO
UHAYKIMM U pacCyXaaTb J€AYKTHBHO, HCIOJb30BaTh 00O0OLIEHWE M  KOHKPETHU3ALMIO,
abcTparMpoBaHWe W aHAJIOTUIO, (OPMUPYET  KPEaTUBHOEU KPUTUYECKOE MBIIICHUE.

B xone wusydenus ydeOHOro kypca «Anredpa U HayajJla MaT€MaTUYECKOro aHaJINU3a»
oOyyaroluecs MoJy4aroT HOBBIM ONBIT PEIICHUS NMPUKIATHBIX 3a/1a4, CAMOCTOSTEIbHOI'0 IOCTPOSHHUS
MaTeMaTHYECKUX MOJIENIeH pealbHbIX CHTyalluid, HMHTEPIPETALUHN MTOJyYCHHBIX PEIICHUH, 3HAKOMSATCS
C MpUMepaMH MaTeMaTUYECKHX 3aKOHOMEPHOCTEH B MPUPOJIE, HAYKe U UCKYCCTBE, C BBIJAIOIIUMUCS
MaTeMaTHYECKUMH OTKPBITHSAMHU U UX aBTOPaMHU.

VY4ebHblif Kypc 001a/1aeT 3HAUUTEIbHBIM BOCITUTATENILHBIM MTOTEHIMATIOM, KOTOPBIN pearn3yercs
KaK yepe3 yuyeOHbI MaTepuall, CriocOOCTBYIOMIMMA (hOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHMS, TaK U
yepe3 crenuduky ydeOHoH esTeNbHOCTH, TPpeOyroIel MPOA0KUTEIHON KOHIIEHTPAllMM BHUMAaHMS,
CaMOCTOSITENIbHOCTH, aKKyPaTHOCTH MOTBETCTBEHHOCTH 3a MOJIYYE€HHBIN pe3ynbTar.

B ocHoBe Meromuku oOyueHust anreOpe M HadajaM MaTeMaTHYECKOro aHajiu3a JIeKUT
JeSITeTbHOCTHBIN MPUHINT 00yUYESHHS.

B crpykType yuyeOHOro kypca «AusreOpa M Hayaja MaTeMaTHYECKOTO AaHalIM3a» BbIIEJICHBI
CIIEIYIOIINE CO/IepKAaTEIbHO-METOANYECKNE TUHUN: «HHrcraa U BEIYUCICHUSD,

«DPyHKIMKU U rpaduKn», «YpaBHEHHUS M HepaBeHCTBay, «Hawama maremaTHyecKoro
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aHayu3a», «MHOXeCTBa U JIOTHKa». Bce OCHOBHBIE COEpKaTEIbHO-METOANYECKUE JINHUU U3Y4Yat0TCs
Ha TPOTSHKEHWU JABYX JIeT OOydeHHs Ha YpPOBHE cpenHero oOmero oOpa3oBaHUs, €CTECTBEHHO
JOTIONHSISL APYT Ipyra U MOCTENEHHO HAaChIIIasiCh HOBBIMU TeMaMM M pazzaenamu. J[aHHbIN yueOHbIN
Kypc SBJSIETCS HWHTETPATUBHBIM, IIOCKOJNBKY O0OBeMHSET B ce0e CcoJaepKaHWe HECKOIbKUX
MaTeMaTUYECKUX IUCLMIUINH, TAKUX Kak anredpa, TPUrOHOMETPUS, MaTeMaTHUYECKUN aHaIn3, TeOpus
MHOKECTB, MaTeMaTuieckas Joruka u apyrue. Ilo mepe Toro kak oOydarommecs: OBJIAZECBAIOT BCE
0ojee IMIUMPOKMM MAaTeMaTHYECKHM almapaToM, y HHUX TIOCIeA0BaTelbHO (opMupyeTrcs u
COBEPILEHCTBYETCS YMEHHE CTPOMTH MAaT€MaTHUECKYI0 MOJEIb PEAJbHOW CUTYaIlMH, MPUMEHSThH
3HAHUSA, TIOJy4YEHHbIE TPU HU3YYEHHUH Y4eOHOro Kypca, [UIsl PpEHICHHS CaMOCTOSITEIBHO
c(hOpMyIIMPOBAHHON MaTEeMAaTHYECKOM 3a/1a4H, a 3aTEMHUHTEPIIPETUPOBATH CBOM OTBET.

CopepxarenpbHO-MeTOIMYeCcKass JUHUS «Uucia U BBIYUCIEHUS» 3aBepliaeT (GopMUpOBaHUE
HaBBIKOB HCIOJIB30BAHUS JICHCTBUTENBHBIX YHCET, KOTOpoe ObUIO HAuyaTO Ha YPOBHE OCHOBHOTO
obmero obpazoBanus. Ha ypoBHe cpemHero oOmiero oOpa3oBaHus 0CO0O€ BHHUMAHUE YICISICTCS
(OpMHPOBAHNIO HABBIKOB DPALMOHAIBHBIX BBIYMCICHUN, BKIIIOYAIOIIUX B ce0s MCIONb30BaHHUE
pa3auuHbIX (POpM 3amKcH YUCiIa, YMEHHUE JIeJaTh MPUKHUJIKY, BBIIOIHITh NPUOIHKEHHBIE BHIYUCICHUS,
OLICHUBATh UHUCIIOBBIE BBIPAKEHHs, pabOTaTh C MaTeMaTWUYECKMMH KOHCTAaHTaMH. 3HAaKOMbBIE
0o0y4JarmuMCcsi MHOXECTBA HATypajbHBIX, LEJIBIX, PAIMOHAIBHBIX U JIEUCTBUTEIBbHBIX UHCEIN
JIOTIOJTHSFOTCSI MHOYKECTBOM KOMIUIEKCHBIX YHCEN. B KaXJI0M M3 3THX MHOXECTB PacCMaTPUBAIOTCS
CBOICTBEHHbBIE eMy crielu(UYECKUE 3a/1a4ll U OMNEpallUU: JAeJICHUE HaleJ0, ONEPUPOBAHIE OCTaTKAMHU
Ha MHOXKECTBE IMEJIBIX YHCEN, OCOOBIe CBOWCTBA pAIMOHAIBHBIX W HMPPALMOHAIBHBIX YHCE,
apuMeTHyecKrue OImepaluu, a TakKe HU3BICYCHHE KOPHS HATypajJbHOW CTENEHU Ha MHOXKECTBE
KOMIUIEKCHBIX uucell. braromaps mocnenoBaTeIbHOMY PACIIMPEHUIO Kpyra HCIOJIB3YEMBIX YUCEN U
3HAKOMCTBY C BO3MOKHOCTSIMH HMX NPHUMEHEHHUs JUIS PEIIeHUs pPa3MyHBIX 3a1ad (popmupyercs
NpeACTaBJICHUE O EIWHCTBE MaTeMAaTUKA Kak HaykKu © €€ pOJHMB MOCTPOCHHH MOJENei
pealbHOTO MHpA, IIUPOKO UCHOIB3YIOTCS 0000IIIEHNE U KOHKPETU3ALIUA.

JIluaus «YpaBHEHHUSI U HEPABEHCTBA» pEAM3yeTcs Ha MPOTSHKEHUHM BCETO OOyUeHUS Ha YPOBHE
cpeaHero o0Iiero oopa3oBaHus, MOCKOJIBKY B KaXKI0M paszzene [IporpaMMbl mpelycCMOTPEHO pelleHue
COOTBETCTBYIOIIMX 337a4. B pesynbraTe oOydaroniyecs OBJIaJACBAIOT PA3IMYHBIMA METOJAMH PEILICHHS
paloHaNbHBIX, HPPALMOHAIBHBIX, TMOKA3aTeNbHBIX, JOTAPU(PMUUYECKHX U TPUTOHOMETPHUYECKUX
yYpaBHEHHIA, HEPABEHCTB U CHCTEM, a TaKXe 3a7ad, coAaepkammx mnapamerpsl. [lomydeHHble yMeHUs
IIMPOKO HCIONB3YIOTCS TMPU HCCIAENOBAaHUU (PYHKUIUNA C TOMOIIBIO MPOU3BOAHON, MPHU pPEUICHUH
NPHUKITATHBIX 33/1a4 W 3aJad Ha HAXOXKJCHUE HAWOOJBIINX W HAWMMEHBINIUX 3HAYCHWH (DYHKIHU.
Jannast cofgepxatenbHasi TMHUS BKJIIOYAeT B ceOsl Takke PopMUpOBAHUE YMEHUI BBHITIOIHATH PACUETHI
no Qopmynam, mnpeoOpa3oBaHMs PAMOHANBHBIX, HMPPANUOHATBHBIX W  TPUTOHOMETPHUYECKUX
BBIPDAKECHUM, a TAKXKE BBIPAXKCHUH,
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COJIepKAIMX CTENEHU U Jorapudmsl. brarogaps n3yueHuro anredpandyeckoro Marepuana mpoucxoIuT
JaJbHENIIee pa3BUTHE ATOPUTMHYECKOTO M a0CTPAKTHOTO MBIIUICHUS 00yJaroImuxcs, GopMUpyrOTCs
HaBbIKM JEIYKTHBHBIX pPAacCyKIEHHUH, pabOThl C CHUMBOJBHBIMH (OpPMaMH, IpeICTaBICHUS
3aKOHOMEPHOCTEW M 3aBHCHUMOCTEH B BHJE PAaBEHCTB W  HEpaBEHCTB. AnrebOpa  mpeaiaraer
3¢ (eKTUBHBIE HHCTPYMEHTHI AJIS PEHICHUS PAKTUYECKUX U €CTECTBEHHO-HAYUHBIX 3a/1a4, HaIJISAHO
JIEMOHCTPUPYETCBOM BO3MOKHOCTH KaK SI3bIKA HAYKH.

ConepxatenbHo-MeToandeckas TUHUS «DyHKIMY U rpaduKn» TECHO MeperuieTaeTcs ¢ ApyruMu
JUHUASMHU y4eOHOTo Kypca, NMOCKOJIBKY B KaKOM-TO CMBICIE 3aJa€T MOCIEA0BATEIbHOCTh M3YyUCHHS
Mmarepuana. V3ydeHHe CTENeHHOM, IO0Ka3aTeIbHOW, JOrapu(pMUUECKOW M TPUTOHOMETPUUYECKUX
(GyHKLIUH, UX CBOMCTB U I'paMKOB, UCIIOIB30BaHUE (DYHKIIMIA JUIS PELICHUS 3a]1a4 U3 JPYTrUX y4eOHbIX
IPEIMETOB U PEAIbHOM KHU3HU TECHO CBA3aHO KaK ¢ MaTeMaTHYE€CKUM aHAJIM30M, TaK U C pelIeHHEM
ypaBHeHMII M HepaBeHCTB. [Ipu sToM Oomnbinoe BHUMaHUE yaenseTcss (OPMHUPOBAHUIO YMEHHS
BbIpakaTh (OpMyJIaMU 3aBHCHMOCTH MEXIY Pa3IMYHBIMU BEJIWYMHAMH, UCCIIEOBATh IOJIY4YEHHBIE
¢yHKUIMH, CTPOUTHh UX rpaduku. Marepuan 3TOW COAEpKATENbHON JTWMHHM HAleJeH Ha pPa3BUTHE
YMEHUH U HaBBIKOB, MI03BOJIAIOLIMX BBIPAXKATh 3aBUCUMOCTH MEX/y BEJIMUMHAMU B Pa3InYHON popme:
QHWINTUYECKOW, Trpaduueckoi U  cioBecHOW. Ero wusyueHue cnocoOCTBYeT  pa3BUTHUIO
QITOPUTMUYECKOTO MBILIUIEHUS, CIIOCOOHOCTH K OOOOLIEHHI0O W KOHKPETH3allUH, MHCIOJIb30BaHUIO
AHaJIOTUH.

ConepxatenbHast JnHus «Havana maremMaTHMYecKoro aHaiaM3a» IO3BOJSET CYIIECTBEHHO
pacmMpuTh KPyT Kak MaTeMaTHYeCKHX, TaK M MPHUKIAIHBIX 33]a4, JOCTYITHBIX 00yJaromuMCs, TaKk KaK
y HUX HOSBISETCA BO3MOXKHOCTb CTPOUTh Tpa(UKH CIOKHBIX (GYHKLHUH, ONPEeAesATh UX HauOOJbIINe
U HaWMEHBIINE 3HAYCHUS, BBIYHCIATH IUIOMAAM (GUTyp W OOBEMBI TeN, HAXOAUTh CKOPOCTH H
yCKOpeHus mporueccoB. JlaHHas cojepxKarenbHas JUHUS OTKPHIBAET HOBbIE BO3ZMOKHOCTH MOCTPOCHMUS
MaTeMaTHYECKUX MOJIETICH  peaJlbHBIX CHUTYyaluH, TI03BOJISIET HAXOJIUTh HaTy4Inee
pellIeHHe B NPUKIAJHBIX, B TOM 4YHCIE COLMAIbHO-3KOHOMUYECKHX, 3aJadyax. 3HAaKOMCTBO C
OCHOBAMHM MaTeMaTHYECKOTO aHalu3a CIHOCOOCTBYET pa3BHTHIO a0CTPAKTHOTO, (OpMalbHO-
JOTMYECKOI0 M KPEaTUBHOI'O MBINUIEHUS, (OPMHPOBAHHIO YMEHMH paclo3HaBaTb HPOSBICHUS
3aKOHOB MAaTEMaTHKH B HayKe, TEXHHKE W HCKyccTBe. OOydaromuecss Y3HAIOT O BBIIAIOIIUXCS
pe3yibTarax, HOJTYYEeHHBIX B X0/ pa3BUTHs MaTEMAaTUKU KaK HayKH, U 00 UX aBTOpax.

ConepxaTenbHO-MeTOAnYecKast JMHUS «MHOECTBa M JIOTHKa» BKIIOYAaeT B CeOs DIIEMEHTHI
TEOPHUM MHOXECTB M MaTeMaTHYeCKOW JIOTUKU. TeopeTHKO-MHOKECTBEHHbIE IPEICTaBICHUS
NPOHM3BIBAIOT BECh KYpC IIKOJILHOW MaTeMAaTWKH W TIpeajiaraioT Hambojiee YHUBEPCAIBHBIA S3BIK,
OOBEeIMHAIOMMNA BCe pa3felibl MaTeMaTUKU W e€ TNPWIOKEHWH, OHHM CBA3BIBAIOT pa3HbIE
MaTeMaTHYEeCKHEe JUCIUTUTNHBI ¥ UX IPUIOKEHUAB enHoe 1enoe. [103ToMy BaXKHO 1aTh BO3MOXKXHOCTb
oOyyaroiiemycss TOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIH S3bIK COBPEMEHHOW MAaTeMaTHKU MU
UCIIOJIb30BaTh €ro
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JUISL BBIPQXXCHMSI CBOMX MBICJIEH. /[pyrMM BaKHBIM NPHU3HAKOM MAaTEMAaTUKM KaK HAyKH CJIEIYeT
NPU3HATh CBOWCTBEHHYIO €H CTPOrocTh OOOCHOBAaHMH W CIIEJOBAaHUE OMNpPEACIEHHBIM IpaBUIaM
IIOCTPOCHUS JI0KA3aTeNIbCTB. 3HAKOMCTBO C 3JEMEHTAaMM MaTeMaTH4eCKOH JIOTHMKH CIIOCOOCTBYET
Pa3BUTHIO JIOTUYECKOTO MBIIUICHHUS O0YYaroIUXCsl, MO3BOJSET UM CTPOMTH CBOM PACCYXKIEHHS Ha
OCHOBE JIOTMUECKUX MPABUI, (POPMUPYET HABBIKM KPUTHUECKOTO MBIIICHHSL.

B yuebHOM Kypce «AnredOpa M Hauyala MaTeMaTH4YECKOI'O aHAINW3a» IPHUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOro MOJEIMPOBaHMsI, KOTOpPbIe MPHU3BaHbI CIIOCOOCTBOBATh (POPMHPOBAHUIO HABBIKOB
IIOCTPOEHHUS MOJEJIEH pEabHbIX CUTYallUi, KUCCIENOBAaHUS 3THUX MOJENIEH € IMOMOILBIO ammapara
ayreOpbl 1 MaTEMaTHYECKOr0 aHaIu3a, MHTEPIIPETallii IOJY4YEHHBIX pe3ylbTaToB. Takue 3aJaHus
BIUIETEHBl B KaXKABIH U3 pa3iesIOB MPOrpaMMBbl, MOCKOJIBKY BECh MaTepHraj yueOHOTO Kypca IUPOKO
UCIIOJB3YETCs U1 pEUICHMs] NPUKIAIHBIX 3anad. llpu pemieHMM peanbHBIX NPAKTUYECKHUX 3a1ad
oOyyaromuecsi  pa3BHBAIOT  HAONIONATENBHOCTb,  YMEHHE  HAaXOAMTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCsi, MCIOJIb30BaTh AHAJIOTUIO, 00001aTh W KOHKPETH3MPOBAaTh  MpoOIeMy.
HearenbHOCTh 1O (OPMHUPOBAHMIO HABBIKOB pEIICHUS NPUKIAIHBIX 3a7ad OpraHu3yeTcs B
npolecce MU3y4eHUs BCEX TeM y4eOHOro Kypca
«Anrebpa 1 Hayasla MAaTEMaTUIECKOTO aHAIIN3aY.

Ha uzyuenune yueOHoro Kypca «Ainredpa u Hayaja MaTeMaTUUYECKOr0 aHaJIN3a» OTBOAUTCS 272
yaca: B 10 kmacce — 136 yacoB (4 uaca B Hezento), B 11 knacce — 136 yacos (4 yaca B HEZIENIO).

COAEP)KXAHUE OBYYEHHUSA 10
KJIACC
Yuciia v BBIYUCICHHUSA

Pammonanbueie uyucna. OOBIKHOBEHHBIE W JIGCATHYHBIE JpOOM, MPOIEHTHI, OECKOHEYHBIE
nepuoauyeckue aApobu. [Ipumenenue apobOell M MPOLEHTOB Ul pElIeHHs NPUKIAAHBIX 33734y U3
Pa3JIMYHBIX OTpACiIed 3HAHUM U pPEabHOMN KU3HH.

JlelicTBUTENbHBIE YHCNa. PalyoHalbHblE W UppalMOHAJbHBbIE Yucia. ApudmeTuyeckue
ONepalMy C JEHUCTBUTEIBHBIMU 4YHMCIaMH. MOAyiap JCHUCTBUTEIBHOTO YHUCIA U €r0 CBOMCTBA.
[TpubnnxKEHHBIE BBIYUCIICHNUS, IPaBUJIA OKPYTJIEHUS, IPUKHJIKA HOLIEHKA Pe3y/bTaTa BHIYUCICHUH.

Crenenp ¢ unenbiM nokxasareneM. bunom HeroTtona. Mcnonp3oBanue mnoaxozsmieid (opMsl
3aIIUCHU ACHCTBUTEIBHBIX YUCEI IS PELIECHUS IPAKTUYECKUX 3aa4 U IIPEICTaBICHUS JaHHBIX.

ApudpmeTrueckuii KOpeHb HaTypaJIbHOM CTETIEHU U €ro CBOICTBA.

Crenenp c palOHAIbHBIM IIOKa3aTesieM u eé CBONCTBA, CTEIEHb C
JNEUCTBUTENLHBIM ITIOKA3aTEIEM.

Jlorapudm uncna. CoiicTBa jgorapudma. JlecaiTHUHbIE U HATYpaJIbHbIE JOrapHUPMBbI.
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CuHyc, KOCHHYC, TAaHI€HC, KOTAHI'€HC 4YMCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC M
apKTaHT€HC YHUCIIOBOIO apryMeHTa.

VYpaBHEHMs U HEPABEHCTBA.

ToxnaectBa W TOXIECTBEHHbIE IMpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb  YpPaBHEHMS.
PaBHOCHIIbHBIE ypaBHEHMSI U ypaBHEHUsA-clleACcTBUsA. HepaBeHCTBO, pellieHre HepaBEeHCTBA.

OCHOBHBIE METO/BI pEHICHUs IENbIX M JIPOOHO-pallMOHANBHBIX YpaBHEHHH M HEPaBEHCTB.
MHorouieHsl OT OJHOI epeMeHHOM. JleleHre MHOro4JieHa Ha MHOTOWIeHC ocTatkoM. Teopema besy.
MHorowieHsl ¢ nenbMu kodddumnrentamu. Teopema Buera.

IIpeoOpa3oBaHus YUUCIOBBIX BBIPAKEHUH, COAEPIKALINX CTEIIEHU U KOPHH.

Wppanmonanshble ypaBHeHHs. OCHOBHBIE METO/IbI PEILICHUS] UPPALMOHAIBHBIX YPaBHEHUI.

IToka3zarenbHble ypaBHeHUs. OCHOBHBIE METObI PELICHUS IIOKA3aTENbHBIX YPABHEHUH.

[IpeoOpa3oBanue BEIpaXKEHUH, COAEPKALUX JTOTApHPMBI.

Jlorapudmuueckue ypaBHeHHsl. OCHOBHBIE METO/IbI pEILICHH JOrapu(pMUUECKUX YPaBHEHUI.

OcHOBHBIE TPUTOHOMETPHUUYECKHE dbopmybL. [TpeoGpa3zoBanue
TPUTOHOMETPUUYECKHUX BBIPAKEHUN. PellieHre TpuroHoMeTpu4eckux ypaBHEHHH.

Pemenne cucrem JMHEHMHBIX ypaBHEHMH. Marpuna CHCTEMBI JIMHEWHBIX YPaBHEHMM.
Onpenenurens MaTpuibl 2X2, ero reOMETPUYECKHI CMBICT U CBOMCTBA, BBIYMCICHHUE €r0 3HAYCHMS,
IPUMEHEHUE ONPENENNUTENsl JJIsl PEIICHUsT CUCTEMbl JIMHEHHBIX ypaBHEHUM. PerieHue nmpuKiIagHbIX
3aJa4 ¢ MOMOUIbIO CUCTEMBI JIMHEWHBIX ypaBHEHUH. McciaenoBaHne NOCTPOSCHHON MOJIENN € TOMOILBIO
MaTpUL U ONPEACIIUTEIECH.

[TocTpoeHne MaTeMaTHYeCKUX MoJieNlell peaJbHOM CHUTyallud C IIOMOIIBIO YPAaBHEHUH U
HepaBeHCTB. [IpuMeHeHre ypaBHEHHIM M HEPaBEHCTB K PEIICHUI0O MAaTEMaTUYECKUX 3aJad U 3a/1ay U3
pas3INYHbIX 00JIaCTeH HAYKU U PEalbHOM XKU3HHU.

DyHKUUH U rpadpuxku

Oyukuwus, cnocoOsl 3aaanusa GpyHkuuu. B3anmuo obpatabie GyHKimu. KoMmo3umus QyHKIHiA.
I'padux dpynkumu. DnemeHTapHble Mpeodpa3zoBanus TPaPuKOB QyHKIHIA.

OO6nacte ompesneneHUs U MHOXKECTBO 3HaueHMH (yHkuuu. Hymu ¢ysxmum. [IpomexyTku
3HaKonocTossHcTBA. YErHpie um Heu€értHele (yHkuuu. I[lepumoamueckue QyHkun. IIpoMexyTku
MOHOTOHHOCTH (PyHKIIMHU. MakCUMyMbl U MUHUMYMBI (pyHKIIMN. Hanbombiee 1 HauMeHbllee 3HaUeHUs
(GYHKIIMHM Ha TPOMEXKYTKE.

JIuneitHast, KBaJpaTHyHas M JApoOHO-IHMHEHHass (QYHKUMU. DJEeMEHTapHOe HCCIelOBaHHE U
MOCTPOEHUE UX TpaduKOB.

CrenenHas (yHKIMS ¢ HATYpaJbHBIM U 1IeNbIM Moka3aTeneM. E€ cBoiicTBa u rpaduk. CpoiicTBa
U rpaduK KOpHA N-Oi CTeNeHW Kak (YHKIMH OOpaTHOM CTENEHUC HATypaJbHBIM IOKa3aTeJIeM.
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[TokazaTenpHass u Jjorapupmuueckas (QYHKIMHA, HX CBOWCTBA W TpaduKw.
Hcnonp3oBanue rpadukoB QyHKIHHA A5 peIIeHUs] ypaBHEHHH.

Tpuronomerpuyeckasi OKpy>XKHOCTb, OINpEIEICHUE TPUTOHOMETPUUYECKUX (PYHKIMHA YHUCIOBOTO
apryMeHTa.

OYHKIMOHAIbHBIE 3aBUCUMOCTH B pealbHBIX Ipolleccax U SBICHUSIX. ['papuku peasbHbIX
3aBUCUMOCTEH.

Hauaja MaTemaTH4ecKoro anajimnsa

ITocnenoBarenbHOCTH, CIOCOOBI 3aJaHus IOCHeAoBaTeabHOCTEH. Meron MaremaTHyecKon
UHAYKIMU. MOHOTOHHBIE M OIPAaHUYEHHBIE IOCJIEI0BATENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTHYECKOro aHaJIM3a KaK aHajau3a OeCKOHEYHO MAaJIbIX.

Apudmernueckas u reoMmerpuyeckas nmporpeccuu. beckoHeuHO YOBIBaIOIIas FeOMETPHUECKast
nporpeccusi. Cymma OECKOHEUHO YOBIBAIONIEH TE€OMETPUYECKON mporpeccuu. JIMHEWHBIA U
HKCIIOHEHIHAIBHBIN pocT. Hucno e. @opmyiia ci0KHBIX MPOLIEHTOB. Mcnonb30Banue nporpeccuu 1jis
pEILIEHNUs PEATBHBIX 3a7a4 IPUKIIAIHOTO XapaKTepa.

HenpepoiBable (QyHKIMM ¥ UX CBOMCTBAa. TOYKHM pa3pbiBa. ACUMNTOTH I'paUKOB (DYHKIHIL.
CpoiicTBa (yHKUMH HENpPEepbIBHBIX Ha oOTpe3ke. MeToJ HHTEepBaloB JUIsl pelleHUs] HEPaBEHCTB.
[Ipumenenue cBOMCTB HENPEPBIBHBIX (PYHKLUH /17151 pelIeHnsA3a1ay.

Ilepass u BTOpas mnpousBoiHble (yHKIMU. OrnpeneseHue, reoMeTpudeckuii U (U3nYecKuit
CMBICJI TIPOU3BOTHON. Y paBHEHUE KacaTeIbHOU K rpaduKy QyHKINH.

IIpousBosaHble sneMeHTapHbIX (QyHKUuMi. [Ipon3BomHas cymMMbl, IpPOM3BEAEHUS, YACTHOTO U
KOMIO3UIMHN (PYHKIIUH.

MHo:KecTBa H JIOTHKA

MHoOXeCTBO, Olepalid HajJ, MHOXXECTBaMHW W UX cBoicTBa. [lmarpammbl Ditiepa— Benna.
[IpuMeHeHre TEOPETUKO-MHOKECTBEHHOT'O anmnapara JJig ONMUCaHUsl pealbHbIX MPOLIECCOB U SABJICHMUIA,
MIPH PEIICHUH 3a/1a4 U3 JIPYTUX YYECOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MaTeMaTHYECKOro OOBEKTa, CIEACTBHE, J0Ka3aTelbCTBO,
PaBHOCUJIbHBIE YPABHEHUS.

11 KIIACC

Yuciia v BBIYUCTCHUS

Harypanbnblie u nensie yucna. [I[ppumeHeHne npru3HakoB AETUMOCTH LIETBIX YHCEN, HAuOOIbIIHIA
obmuii nenutens (manee — HOJl) u nammensiiee obmiee kpatHoe (nmanee — HOK), ocratkoB mo
MOJyITt0, anroput™a EBkiuaa s perieHus 3a1a4 B IENbIX YUCIIax.

KommiekcHpie uncna. Anredpandeckasi 1 TpUTOHOMETpUYecKass (GOPMBI 3aMUCU KOMIIJIEKCHOTO
ymcna. ApupMeTniyeckre onepanuy ¢ KOMIUIEKCHBIMU dnciaamu. M300paxeHne KOMITIEKCHBIX YHCe
Ha KOOpJIMHATHOM IUiockocTH. Popmyna Myaspa.
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KopHu n-oit crenenun M3 KOMIUIEKCHOTO uwucia. [IpuMeHeHHne KOMIUIEKCHBIX YHCEN JJisi PelIeHUs
bu3NYECKUX U TEOMETPUUYECKUX 3a/1a4.

ypaBHeHI/IH H HEPpABEHCTBaA

Cucrema ¥ COBOKYNHOCTb YpPaBHEHHUU M HEPABEHCTB. PaBHOCHUIIBHBIE CUCTEMBI M CHUCTEMBbI-
ciencTBusi. PaBHOCUIIbHBIE HEPABEHCTBA.

OTbop KOpHEH TPUTOHOMETPUYECKUX YPABHCHHA C TOMOIIBI0 TPUTOHOMETPUIECKON
OKPY’KHOCTH. Pernienue TpuroHoMeTpuyeCcKux HEPaBEHCTB.

OCHOBHBIE METOJIbI PEIICHUS TMOKa3aTEeIbHBIX U JIOTapuPMUIeCKUX HepaBeHCTB. OCHOBHBIE

METO/bI PELICHHS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJbI PEIICHUS CHUCTEM M COBOKYMHOCTEH palMOHAIbHBIX, HPPALUOHAIbHBIX,
MOKa3aTeNIbHbBIX U JIOTapu(MUYECKUX YPAaBHEHUH.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IapaMETPaAMHU.

[IpuMeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELICHUIO MAaTEMaTUYECKUX3a/lad U 3a/1a4d U3
Pa3IUYHBIX 00JIACTEH HAYKU M PEATbHOMN KU3HU, HMHTEPIPETAIHS TTOTYICHHBIX PE3YJIbTATOB.

DOYyHKIUH U TPaQUKHU

I'padux kommosuiun ¢yHKuui. ['eomerpudeckre o0pa3bl ypaBHEHHH M HEpPaBEHCTB Ha
KOOPAMHATHOH TUIOCKOCTH.

Tpuronomerpudeckne QyHKIIUH, UX CBOWCTBA U TpapuKH.

I'papuueckue MeTOIbl pelleHUs ypaBHEHHH M HepaBeHCTB. ['paduueckue MeTOIbl pelIeHUs
3a/1a4 C mapameTpamu.

Hcnonb3oBanue rpagukoB QyHKIUI A5 MCCIeI0BaHUs MPOLECCOB U 3aBUCUMOCTEH, KOTOpPbIE
BO3HHKAIOT MPH PEIICHUH 3324 U3 APYTHX yIEOHBIXIPEAMETOB U PEATBbHOM KU3HU.

Havana MaTeMaTH4eCKOI0 aHAJIU3a

[IpuMeHeHHe NPOU3BOJHONW K MCCIEJOBAHUIO (YHKUUMH HAa MOHOTOHHOCTb U 3KCTPEMYMBI.
HaxoxxaeHne HanOoJbIIero 1 HaMMEeHbILEro 3HaueHU HenpepbIBHOW(YHKIIMM Ha OTpE3Ke.

[IpuMeneHne nporu3BOIHON U HAXOKICHUS HAWJIYYIIEro PEIICHNs B IPUKIIAHBIX 3a/1a4ax, s
OIpeJIeNIeHUs] CKOPOCTU U YCKOPEHMsI Ipoliecca, 3alaHHOro (opMysIoi Uaurpadukom.

[TepBooOpasHasi, OCHOBHOE CBOWCTBO TepBoOOpa3HbIX. [lepBooOpa3Hbie dIEeMEHTApHBIX
¢ynkuuit. [IpaBuiia HaxX0X/1€HUS TIEPBOOOPA3HBIX.

Nurerpan. I'eoMerpudeckuil cMbICa MHTErpana. BelumciaeHue onpenenéHHOro MHTErpanga Io
dopmyne Herorona—JleitOHuma.

[Ipumenenue wuHTErpasa Il HaxOXIEHWsS IUIoUm[aJed IUIocKuX ¢Guryp u oO0BEMOB
F€OMETPUYECKUX TEJI.

[Ipumepsl pemeHuit auddepeHnnanbHbIX ypaBHEHHH. Maremartnyeckoe MOJIEIUpPOBaHUE
peabHBIX MPOLIECCOB C MOMOIIBIO AU(PepeHINaTbHbIX YPaBHEHUH.
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INPEJIMETHBIE PE3YJIBTATbBI

K koniy o6yuenus B 10 kiacce o0yyaroniuiics moxy4uT cieayrolIue IpeIMeTHbIe Pe3yIbTaThl
10 OTJENIBHBIM TeMaM (eepalibHOl paboueii mporpaMMbl y4eOHOTO Kypca
«Anre0Opa 1 Hauarma MaTeMaTHYECKOTO aHATH3a»:

Yucaa v BBIYUCIEHUS:

CBOOOIHO OTIEPUPOBATH MOHATUSAMU: PAITMOHATHFHOE YUCIIO0, OECKOHEUHASIEPHUOUIECKast IpO0b,
MPOLICHTHI, UPPALMOHATBLHOE YUCII0, MHOXECTBA PAIIMOHAJIBHBIX U JIEHCTBUTEIBHBIX YUCEN, MOAYIb
JNEHCTBUTENHFHOTO YUCIIA;

MPUMEHSITh IPOOM M TPOIEHTHI JJIA PEIICHUS MPUKIAIHBIX 3a/ad W3 PA3IMYHBIX OTpacieit
3HAHUU U pEAIbHOM KU3HU;

MPUMEHSITh TPUOMIDKEHHBIC BBIYUCIICHUS, MPABWIA OKPYIJICHWS, WPUKHAKY H OIEHKY
pe3yJibTaTa BRIYUCIICHUN;

CBOOOJTHO OTIEPUPOBATH MOHSATUEM: CTEIICHD C LIeJIBIM MTOKAa3aTesIeM, UCII0Ib30BaTh MOIXOISIIYIO0
dbopMmy 3anucu JeHCTBUTEIBHBIX YUCEI JIJIS PEILICHUS TPAKTUUYECKHX 3a/1a4M MPEACTaBICHUS JaHHbIX;

CBOOOJTHO OTIEpUPOBATH MOHATHEM: apU(PMETUUECKII KOPEHb HATYypaIbHOUN CTETICHH;

CBOOOJIHO OMNEpUPOBATh TMOHSATHUEM: CTENEHb C palUOHAIBHBIM IIOKa3aTeleM; CBOOOJIHO

OTIePHPOBATH IOHATUSAMU: JIOTapr(M YUCIIA, TECITUIHBIC U HATypaIbHBIC

JorapudMmel;

CBOOOJHO  OMEpPUPOBATH TTOHSITHSIMH CUHYC, KOCHHYC, TaHI€HC, KOTAHICHC
YHCIIOBOTO apryMEHTa,

OIEPUPOBATh  MOHATHUSMHU:  apKCHHYC, apKKOCHHYC W apKTAaHTeHC  YHUCIIOBOTO
apryMeHTa.

YpaBHeHNs U HEpaBeHCTBA:

CBOOO/JIHO ONEpPUPOBATH IOHATUSMHU: TOXKJECTBO, YPAaBHEHHE, HEPABEHCTBO, PAaBHOCHJIbHBIE
YPaBHEHUS U YPABHEHUS-CIIEICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA;

MIPUMEHATh PA3JIMYHbIE METO/IbI PELICHUS PAllMOHAIbHBIX U APOOHO-pallMOHAIIBHBIX YPABHEHUIH,
MPUMEHSATHh METOJ UHTEPBAJIOB JJI PELICHUSI HEPABEHCTB;

CBOOO/IHO ONEPUPOBATh MOHATUSAMU: MHOTOUJIEH OT OJAHON MEPEMEHHOM, MHOTOYJIEH C LEIbIMU
K03 puLIMeHTaMH, KOPHU MHOTOWJIEHA, TPUMEHSTH JIeJIeHHe MHOTOWIEHAa Ha MHOTOYJIEH C OCTATKOM,
teopeMy be3y u Teopemy Buera miis penienus 3agay;

CBOOOJHO OMEPUPOBATHh MOHATUSIMH: CUCTEMa JIMHEWHBIX YpaBHEHHI, MaTpUIa, OMpPeIeIUTeNhb
MaTpHIBl 2 X 2 U €ro TeOMETPUUYECKHI CMBICT, MCIIOJIb30BaTh CBOMCTBA ONpENeNUTeNs 2 X 2 s
BBIUKMCIICHUS] €r0 3HA4Y€HUs, MPUMEHATh ONpPENETUTENN Uil PELICHUS CHUCTEMbl JIMHEHHBIX
YpaBHEHUH, MOJEIUPOBATh pPEATbHBIE CUTYallUM C IOMOIIBIO CHUCTEMBbl JIMHEHHBIX YypaBHEHU,
UCCIIE0BATh  IIOCTPOEHHBIE MOJENH C IOMOIUBIO MAaTPULl U ONPENEIUTENEH, UHTEPIPETUPOBATH
MIOJIY4EHHBIA PE3yIbTaT;

MCIOJIb30BaTh CBOMCTBA ACHCTBHI ¢ KOPHAMH I IPe0Opa30BaHUs BHIPAKECHHI;
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BBIMOJIHATE ~ NpeoOpa3oBaHUsl ~ YUCIOBBIX  BBIPAXKEHHUH,  COAEpXKALIMX  CTENEHH C
palMOHAIBHBIM I10KA3aTelIeM;

UCIOJIb30BaTh CBOMCTBA JIorapu(MoB U1 IpeoOpa3oBaHus JIOrapu(GMUIECKUX BBIPAKECHUH;

CBOOOJHO OIEPUPOBATH MOHATUSMHU: MPPALMOHAIBHBIC, TTOKA3aTEbHBIE M JOrapu(pMHUYECKHE
YPaBHEHHUs, HAXOAWUTb MX PEUICHHS C IOMOIIBI0 PABHOCWIBHBIX IIEPEXOJOB WM OCYILECTBIISA
IIPOBEPKY KOPHEH;

IIPUMEHSTH OCHOBHBIE TPUTOHOMETPUUYECKUE (bopMmyIIbl UL peoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAKECHUM;

CBOOOJHO ONEPUPOBATH NOHATUEM: TPUTOHOMETPUUECKOE YPAaBHEHHE, IIPUMEHSTh HEOOXOJMMBbIE
(opMyIIBI 1151 perIeHUs] OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX YPaBHEHUH;

MO/JICJINPOBATh peaJIbHble CUTYallMM Ha S3bIKE aureOpbl, COCTABIATh BBIPAXKEHUS, YPaBHEHMS,
HEPAaBEHCTBA 110 YCIOBHIO 3alayd, WCCIEN0BaTh IIOCTPOCHHBIE MOJENH C HCIOJIB30BAHUEM
anrmapara aareopsl.

DOYyHKIUMA U TPapUKH:

CBOOOHO ONIEpUPOBATH MOHATHAMU: (PYHKIHS, CTIOCOOBI 3aJaHus (PYHKIIUH, B3AaUMHO 0OpaTHBIC
GyHKIMM, KOMIO3UIMsS (YHKIUHA, Tpaduk (yHKIUH, BBIIOJIHATH DJIEMEHTApPHBIE NPeoOpa3OBaHUS
rpaduKoB QyHKIHIA;

CBOOO/IHO ONEPHPOBATH MOHATHSIMHU: O0JIACTh ONPEAEICHHS M MHOXKECTBO 3HAYCHUI (QYHKIUH,
HYH QYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA,;

CBOOOIHO OIIepUpPOBATh MOHSATHAMU: YETHBIC U HEYETHBIC byHKIMY,

nepuouieckrue GyHKINHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMbl HMUHUMYMBI

(GyHKIMY, HanOoJIbIIIee M HAaNMEHbIIIee 3HaYeHNE (PYHKIIMH Ha TPOMEXKYTKE;CBOOOTHO OIIEPHPOBATH

MOHATHUSIMU: CTeTIeHHas (QYHKIHS C HATYPAIBbHBIM U LEJIBIM

HIOKazaTesieM, rpauK CTeNeHHOW (DYHKIMU C HaTypaJbHBIM M LIEJIbIM IOKa3aTeieM, rpaduk KopHs N-
Oii CTereHu KakK (yHKIUU 0OpaTHOW CTETIEHH C HATYPaJIbHBIM ITOKa3aTeleM;

OIIEPUPOBATH TOHATUSAMHU: JIMHEHHAs, KBaJpaTUYHas M JPOOHO-THHEHHAs (QYHKIMH, BBIIOIHATD
AIIEMEHTAPHOE UCCIIE0OBAHUE U TOCTPOCHHE UX TPa(UKOB;

CBOOOHO OIIEpPUPOBATH MOHATHSIMMU: HoKa3aresbHas U  sorapudmMuyeckas
(GyHKIMH, UX CBOMCTBA U IPa(UKH, UCTIOJIB30BATh UX I'paUKH IJIs pellIeHUs] ypaBHEHHI;CBOOOIHO
OIIEpUpPOBaTh MOHSTUSMM: TPUTOHOMETPHUUECKAs OKPY>KHOCTB,

ornpezeneHue TPUrOHOMETPUUECKUX (PYHKIIMHA YMCIIOBOTO apTyMEHTa;

UCIOJb30BaTh Ir'paduKu GYHKIMN U1 UCCIEJOBAHUS MPOLIECCOB M 3aBUCUMOCTEN MPHU pPEeLIeHUN
3a/a4 U3 JIPYruX y4eOHBIX NPEIMETOB U pealbHOM JKHU3HM, BbIpaxaTb (OpMyJaMU 3aBHCHUMOCTH
MEXy BETUYHHAMU;

Havajia MaTeMaTH4€CKOI0 aHAJIHN3A:

CBOOOJHO ONEpUpPOBaTh MOHATUAMU: apudMeTHueckas U TeOMeTpHuecKas Mporpeccus,
OecKOHEYHO YyObIBarolasi reoMeTpUYecKass MpOorpeccusi, JIMHEWHBI M SKCIOHEHIMAIbHBIM poOCT,
dopMyna CIOXKHBIX TNPOLEHTOB, HWMETh IPECTABICHUEO KOHCTAHTE;
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HCTIOJIB30BATh MPOTPECCUH IS PEIICHHS PEATbHBIX 33aJ1a4 MMPHUKIIAHOTO XapaKTepa;

CBOOOJHO  ONEpPHPOBATH  HOHATHIMH: MOCJIEI0BATENIbHOCT,  CIIOCOOBI  3a7aHus
IIOCJICZIOBATEIBHOCTE, MOHOTOHHBIE M OTPAaHHYCHHBIC IIOCIEIOBATEIBHOCTH, ITOHUMATh OCHOBBI
3apOXKJCHUS] MaTEMaTHYECKOT0 aHAJIM3a KaK aHaIu3a OECKOHEYHO MaJbIX;

CBOOO/IHO OIEpUPOBATh IOHATUSMH: HENpPEphIBHbIE (YHKIUH, TOYKH pa3pbiBa TIpaduka
¢yHKIMM, acHMOTOTH Tpaduka GyHKIHIH;

CBOOO/IHO ONEPHPOBATH MOHATHEM: (DYHKIHS, HETIPEPhIBHAS HAa OTpE3Ke, MPUMEHATh CBOWCTBA
HETPEPhIBHBIX (DYHKIMN JJIs1 peIIeHus 3a/1a4;

CBOOO/IHO ONEpHUPOBATh MOHATHSIMU: TIEpBas U BTOpas MPOU3BOAHBIC (YHKIMH, KacaTeIbHas K
rpaduky GyHKINU;

BBIYHCIIATH TPOU3BOJIHBIE CYMMBI, NPOM3BEICHHS, YACTHOIO M KOMIO3WIMM JBYX (QYHKIHH,
3HATh MPOU3BOHBIC SJIEMEHTAPHBIX (PYHKITHIA;

UCIIOJIB30BATh T€OMETPHUYECKUN M (PU3UUECKHIA CMBICI TPOM3BOJHOM ISl pelIeHHsA3a,1au.

MHo:xecTBa U JIOTHKA:
CBOOOJHO ONEpPUPOBATH MOHATUAMHU: MHOXECTBO, OI€pallMM HaJl MHOXKECTBAaMM; HCIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN amnmapar AJs ONMCAaHUs PEeAIbHBIX
IPOLIECCOB U SIBICHUM, IPU PeILICHUH 3ajay U3 JPYTrUX y4eOHBIX IPEIMETOB;
CBOOOJHO ONEpUPOBATh NOHATHAMM: OINpPEJEIEHUE, TEOPEMA, YPABHEHUE- CIIEICTBUE, CBOMCTBO
MaTeMaTUYECKOTro 00BEKTA, I0Ka3aTeIbCTBO, PABHOCUIIbHBIE YPABHEHUSI U HEPABEHCTBA.

K xonmy o0y4yenus B 11 kjacce o0yJaromuiics MOIyYuT CIEAYIONINE TPEIMETHBIC PE3yIbTAThI
10 OTZENbHBIM TeMaM (eliepanbHoi paboueil mporpaMmbl y4eOHOTO Kypca
«Anredpa 1 Hayaa MaTeMAaTUIECKOTO aHATTU3a»:

Yuciia v BBIYUCICHHSA:

CBOOOJHO ONEpUPOBATh MOHATUAMU: HATYpalbHOE U 1€JI0€ YUCIIO, MHOKECTBAa HATYypaJIbHBIX U
LEJIBIX YMCEJI, UCIIONIb30BaTh Npu3Haku aeiaumocty nensix uucen, HO/lu HOK HaTypasnbHbBIX uuncen
JUIS pelleHus 3a1a4, IPUMEHATh alropuTM EBkinnaa;

CBOOOJHO OIEpPHUPOBATH MOHATHEM OCTaTKa MO MOAYIIO, 3alUCHIBaTh HaTypalibHbIE YHCla B
Pa3JINYHBIX TO3UIIMOHHBIX CUCTEMAaxX CUHUCIICHNUS;

CBOOOJHO ONEpUPOBATh MOHATHUSAMM: KOMIUIEKCHOE YHCIO M MHOXECTBO KOMIUIEKCHBIX YHCEl,
IPEJICTaBISITh KOMIUIEKCHBIE YUCIAa B aNreOpanyeckoil M TPUTOHOMETPHUYECKOH (opMe, BBIINOIHSTH
apupMeTHUECKUe onepalii ¢ HUIMU U H300paxkaTh Ha KOOPAMHATHON TIOCKOCTH.

YpaBHeHus U HepaBeHCTBA:

CBOOOJHO ONEpUPOBaTH MOHATUSMH: HppalMOHAJIbHBIE, MOKa3aTeIbHbIE U JiorapupMUUEcKue
HEPABEHCTBA, HAXOAUTH UX PEUICHHS C TOMOLIbIO PABHOCWIBHBIX I1EPEXOIOB;
OCYILIECTBIISATH OTOOP KOPHEH MPH pEeIIeHUH TPUTOHOMETPUYECKOTO YPaBHEHNUS;
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CBOOOJHO  ONEPUPOBATh  IOHATHEM  TPUIOHOMETPUYECKOE  HEPABEHCTBO, IPHUMEHATh
HEo0XouMble (POPMYIIBI 7Sl pEIICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPHUECKUX HEPABEHCTB;

CBOOOJHO OINEPUPOBATH IOHATUSAMM: CHUCTEMAa U COBOKYIIHOCTh YpPaBHEHMH U HEpPaBEHCTB,
PaBHOCHUIIBHBIE CHCTEMBI U CHCTEMBI-CICACTBUS, HAXOAUTh PELIECHUS CUCTEMbl U COBOKYIIHOCTEU
paLMOHATIBHBIX, UPPALIMOHATIBHBIX, IIOKA3aTENbHBIX U JIOTapu(MUUECKUX YPAaBHEHHUI U HEPAaBEHCTB;

pemiaTb ~ palMOHAJbHBIE,  HpPPALMOHAJBHBIC, IIOKa3aTelbHble, JIorapupMUUYecKue M
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COACPIKAILUE MOLYJIU U TapAMETPBI;

NPUMEHATh TpapUuecKue METOIbl Ul pEIIeHUs ypaBHEHHWH W HEPABEHCTB, a TAKXKe 337134 C
napaMeTpamy;

MOJIETMPOBATh PEAJIbHBIE CUTYallUM Ha SI3bIKE alreOpbl, COCTAaBJISATh BBIPAXKEHUS, YpaBHEHMS,
HEPAaBEHCTBA M HUX CHCTEMBI II0 YCIOBHIO 3aJayd, MCCIEA0BAaTh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM amrapaTa anreOpbl, MHTEPIPETUPOBATD [TOJIYUEHHBII pe3ynbTar.

DYHKIUH U TPaPUKH:
CTPOUTH TpadUKN KOMIIO3UIUHN (YHKIUH C TOMOIIBIO SJIEMEHTAPHOTO UCCIICAOBAHMS M CBOMCTB
KOMITO3UIIUH JIBYX (PYHKLIUH;
CTPOUTH TeoMeTpHuUeckre 00pa3bl ypaBHEHUN U HEPABEHCTB Ha KOOPAMHATHOM IIOCKOCTH;
CBOOOJTHO ONEpPUPOBATH IMOHATUAMHU: TPAPUKU TPUTOHOMETPUUECKHUX (PYHKIUH; MPHUMEHSTh
(GYHKIMU JUIsI MOJECIMPOBAHMS U UCCIIEOBAHUS PEATIbHBIX IPOLIECCOB.

Havana MmaTeMaTH4€CKOI0 aHAJIN3A:

WCIOJIb30BaTh MIPOU3BOIHYIO JUIS UCCIeI0BaHUS (YHKIIMH HA MOHOTOHHOCTh M OKCTPEMYMBIL;

HaXOJIUTh HaWOOJIbIIeE W HaWMEHbIIee 3HA4YCHHS (YHKIUU HENPEPHIBHOW HA OTPE3KE;

HCIIOJIb30BATh MIPOU3BOTHYIO TUISE HAXO0XICHUS HAWTYYILIEro pelieHus B
NPUKIAIHBIX, B TOM YHCJIE COIMAIbHO-DKOHOMUYECKHX, 3a7adax, ISl ONpeAeNIeHUs CKOPOCTH U
YCKOpEHUSs Ipolecca, 3a1aHHOT0 (OPMYIIOi UITH TpapuKoM;

CBOOOJIHO OIEpPUPOBATh MOHATHUSMHU: IEpBOOOpa3Hasi, OMNpPEACIEHHBIM HWHTErpall, HaXOIUTh
nepBooOpa3HbIe AEeMEHTaPHBIX (PYHKINN U BRIYUCIATH HHTErpal o popmyneHprorona—Jleitbuuna;

HaXOJUTh IIOMAIH IFIOCKUX PUTYP ¥ 0OBEMBI TEJ C TIOMOIIBIO HHTErpaa;

MMETh TPEJCTAaBIEHHE O MATEeMAaTHYEeCKOM MOJIEIMPOBAaHUM Ha MpPUMEpPE COCTaBJIEHUS
nudpepeHIaIbHBIX YPAaBHEHHU;

pemars MpUKIAJHbIE 3aJauyd, B TOM YHCIE COIMAIBbHO-PKOHOMHUYECKOTO U (PU3UYECKOTO
XapakTepa, CpeICTBAMU MaTeMaTHYECKOr0 aHaJIN3a.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Haspanne KomuuecTBo OcCHOBHBIE BUJIBI I€ATEIHHOCTH
paszena (Tembi) 4acoB OcHOBHOE cofiepKaHue 006 yUaIOIHUXCS

MHOXecTBO 24 MHoxecTBO, oneparuu Hcnons30BaThk TEOPETUKO-
IeHCTBHTENbHBIX THCEIL, HaJl MHO>KECTBaMHU M UX CBOMCTBA. MHO>KECTBEHHBIN anmnapar is
MHOFOWICHEL JHuarpammsl Diinepa — Benna. OIMCaHUsA X0Ja peUICHUS
PalMOHAIbHBIC YPABHEHUSH [IpumeneHnue TeopeTHKO- MATeMATHYECKHX 3a/1a4, 8 TAKKE
HEPAaBCHCTBA. MHOXCCTBCHHOTO allliapaTajijis PEAITBHBIX MPOLIECCOB U SIBIICHUM.
CucreMsl TMHEHHBIX peuieHus 3a1ad. OnepupoBaTh NOHATUSIMU: PALMOHAIBHOE
ypaBHCHHUIA Panmonaneubie yncina. OOBIKHOBEHHBIEH YUCII0, OECKOHEYHASTIEPUOIUUECKast

JECATUYHBIC TPOOH, TIPOIEHTHI,
OECKOHEYHBIE TIEPUOIUUECKUE APOOH.
[Ipumenenue qpobeit 1 MPOIEHTOB ISt
peLIeHNs TPUKIIAIHBIX 3a]1a4.
JlericTBUTENIbHBIEC YHCIIa. PalimoHaIbHBIE
Y UPPALUOHAIBHBICUHCIIA.
ApudmeTrueckue onepammnc
JIEHCTBUTEIILHBIMUI YHCIIAMHU.

Moaynb IeUCTBUTEIBHOTO YUCIIA U €TI0
coiictBa. [IpnOamKxEHHbIE BBIYUCIICHUS,
MpaBuiia OKPYTJIEHUs], IPUKHUJIKA U OLIEHKA
pe3yJibTaTa BEIYUCICHUM.

JpoOb, MPOLIEHTHI; UPPALMOHATIBHOE U
JNENUCTBUTEIILHOEYHCIIO; MOAYIIb
JENCTBUTEIILHOIO YUCIIA; UCIIOIB30BATh
9TH NOHATHUSA IIPU NPOBEACHUN
paccyXIeHuu

U JI0Ka3aTeNIbCTB, IPUMEHAThH ApOoOUn
IIPOLICHTHI IS pELICHUS

MIPUKJIAHBIX 33a/1a4 U3 Pa3IUIHBIX
OTpaciel 3HaHUW U PEAIbHOM )KU3HU.
Hcnonb3oBath npubImxEHHbIE
BBIYUCIICHUS, [IPABUIIA OKPYTIICHUS,
MIPUKHUJIKY U OLIEHKY pe3yJIbTaTa
BBIYUCIICHUM.
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OCHOBHBIE METOIbI PELICHUS LENbIX U
JTpOOHO-pallMOHATBHBIX YPaBHEHUM

Y HEPABEHCTB. MHOTOUYJIEHBI OT OJHOU
IepeMeHHON. JleleHne MHOTrO4IeHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y.
MHOrouIeHsI ¢ 1eNBIMU
kodurmentamu. Teopema Buera.
Pemrenne cucreM TMHEHHBIX YPABHEHUM.

Matpuiia CUCTEMBbI JINHEHHBIX ypaBHEHUI.

OrnpenenurensMaTpuIbl 2X2, ero
TE€OMETPUUYECKUIN CMBICII U CBOWCTBA;
BBIYHCJICHUE €r0 3HAUEHUs; IPUMEHEHNE
OIIPEACIUTEIISA IS PELICHHS] CUCTEMBI
JIMHEWHBIX ypaBHeHUU. Pemenue
IIPUKJIAJHBIX 337a4 C [IOMOILBIO CUCTEMBI
JIMHEWHBIXYPaBHEHUN

IIpuMeHTh pa3In4HbIE METOABI PELICHUS
panMoHANBHBIX U APOOHO-PAIIIOHAIBHBIX
YPaBHEHUN; a TAKKEMETO]I UHTEPBAJIOB
JUIs peILeHUs] HEPABEHCTB.

OnepupoBaTh NOHATUSAMH MHOIOWICHOT
OJIHOM NTepEMEHHOM, €r0 KOPHU; IPUMEHATH
JICJICHNE MHOTOWICHA

Ha MHOTOYJIEH C OCTaTKOM, Teopemybesy u
TeopeMy Buera 111s pemienusizanay.
OnepupoBarh NOHATUAMU: CUCTEMA
JUHENHBIX YpaBHEHUH, MaTpHIIa,
OIPEIEIUTEND MATPHLIBL.

Hcnonp30BaTh CBOMCTBA ONPEAETUTENS 2 X
2 17151 BBIYMCIIEHUSIETO 3HAYEHMUS,
IPUMEHATH ONPEICIIUTENN JUIs1 PEIICHUS
CUCTEMBUIMHEVHBIX YPABHEHUM.
MonennpoBaTh peajbHbIE CUTYaLMUC
ITOMOUIBIO CUCTEMBI JINHEHHBIX
YPaBHEHHUN, UCCIIEJOBATH TIOCTPOCHHBIE
MOJIEJIH C ITIOMOIIBIO0 MaTPUL] U
OIIpEeACINTENEH, UHTEPIIPETUPOBATD
MIOJTYYEHHBIN pe3ysbTaT
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OyHKIUHN U TpapuKu.
Crenennass (QyHKIUS ¢
LIEJIBIM [I0KA3aTeNeM

12

DyHKIUA, CIOCOOBI 3a1aHusI (PYHKITUH.
B3anmuo oGpatHbie GyHKINH.
Komnosunus pyakuwmii. ['paduk GyHKIIUN.
DneMeHTapHbIe TPpeoOpa3oBaHus rpauKoB
dbyskumit. O61acTe onpeneneHus u
MHOECTBO 3HaueHni ¢pynkmu. Hymm
¢bynkuu. [IpomMexxyTKu 3HaKOMOCTOSHCTBA.
UérHble 1 HEUETHBIC (YHKITUH.
[Tepuoanueckue GyHKIUU.

[IpoMexkyTKM MOHOTOHHOCTH

¢dbyHKIMH. MakCUMyMBbl I MUHUMYMBI
¢bynkuuu. Hanbonpiee 1 HauMeHbIIee
3HaueHUe PYHKIUU HA IPOMEKYTKE.
JluneiiHas, kBagpaTuyHas U IpoOHO-
nuHeHas QyHKIUHU. DIeMEHTapHOoe
HCCIIEIOBaHUE U MOCTPOEHUE rPaPUKOBITUX
GbyHKIHUH.

CreneHs C 1eJIbIM NT0Ka3aTesIeM.

bunom HeroroHa.

CreneHHast yHKIUS C HATYPAIbHBIMU
LIeJIBIM TTOKa3aresieM. E€ cBolicTBa 1

rpaduk

OnepupoBarh MOHATHAMH: PYHKIIHS,
crnocoO0sb! 3aaHus GYHKINU; B3aUMHO
oOpaTHbIe (PYHKITUN, KOMITO3HIIHS
¢bynkuui, rpaduk GyHkmEH, 001aCTH
orpezeNieHUs] 1 MHOXKECTBO 3HAUCHU N
¢GbyHKIMU, HYIH QYHKINUA, TIPOMEKYTKH
3HAKOIOCTOSIHCTBA; JIMHEHHAs,
KBaJ[paTHYHAas, IPOOHO- JTHHEHHAs U
CTerneHHast (PYHKIIUU.

BEIMONHATE BrIeMeHTapHbIe
npeoOpazoBanus rpadukoB GpyHKINNA.3HATD
¥ YMETb JI0Ka3bIBaTh YETHOCTD WIIH
HEYETHOCTh (PYHKIINU, IEPUOANYHOCTD
(GyHKINU, HAXOJUTH MTPOMEKYTKH
MOHOTOHHOCTH

(YHKITUY, MAKCHMYMBI I MUHUMYMBI
¢byHKIMHU, HauboblIIee U HaUMEHbIIIee
3HaYeHHEe PYHKIIUU HA TIPOMEXKYTKE.
dopmMynupoBaTh U WILTIOCTPUPOBATD
rpau4ecKy CBOMCTBA JTMHEHHOM,
KBaJIpaTUYHOU, APOOHO-TUHEHHON U
CTENIEHHON (YHKITHII.

Beipaxats popMmysaMu 3aBUCHMOCTH
MEXTy BETMIMHAMH.

3HaTh Ompe/eNieHHe U CBOMCTBA
CTETICHH C IIEJIBIM ITOKa3aTeleM;

24



HNOIXOIAIYI0 (hOpMY 3alUCH ACHCTBUTEIb-
HBIX YKCEJ JIs1 PEIICHUSTTPAKTUYECKUX
3a/1a4 U MpeACTaBICHUS JaHHBIX

AprdMeTHICCKH KOPEHD 15 ApH(bMeTquCKHﬁUKopeHB HaTypajibHOH CDopMyJII/IpOBaTvL, 3aIMChIBaTHB
N-03i CTEIECHIL CTENEHHU U €ro CBOICTBA. § CHUMBOJINYECKOU qoopuMe
VpparmonabHbie [Ipeo6pa3oBaHUs YUCIOBBIX BBIPAKEHHIH, 1 MCTIONB30BATE CBOHCTBA KOPHS
ypABHEHHS COJIeprKaIlMX CTEIIEHUN KOPHHU. N-oii cTeneHu i NpeodpazoBaHus
Uppaunonanbusie ypaBHeHUs1. OCHOBHBIE BBIPAKECHUIA.
METO/bI PEIICHHS UPPAIMOHATBHBIX Haxoautsb pemenus: uppamoHaIbHBIX
ypaBHEHUI. PaBHOCUIIbHBIE 11EPEXO0/IbI B YpaBHEHUH C IOMOILBIO PABHOCUIIbHBIX
peIICHUUUPPALIMOHATILHBIX YPAaBHEHUH. NEPEXO0JI0B WM OCYIECTBIISAS IPOBEPKY
CaoiicTBa 1 rpaduK KOpHS N-Oi CTENeHH KOpHEH.
KaK (yHKIIMHM 0OpaTHOW CTENEHH C Crtpouts rpaduk QpyHKINN KOPHS
HaTypaJIbHBIM MOKa3aTeeM N-0if CTEMEeHH KaK 0OpaTHOM
JUTsL QYHKITUU CTETIEHU C HAaTypaJbHBIM
IIOKa3aTeseM
10 CreneHb ¢ pallMOHATBHBIM DopMynUpOBaATH ONPENECIECHUE

[TokazarenbHast QyHKIUS.
ITokazarenbHblE ypaBHEHHUS

[IOKa3aTesIeM U e€ CBOMCTBA.

[TokazarenpHas GyHKIIUS, €€ CBOMCTBAN
rpaduk. Mcrnons3oBanue rpapuka GyHKIUU
JUISl peIIEHUs] YpaBHEHU.

ITokazarenbHble ypaBHeHHs. OCHOBHBIE
METO/Ibl pEeIIeHUs [TOKa3aTeIbHbIX YPaBHEHHM

CTENEHH C PALlUOHAIBHBIM
MOKa3aTeJIeM.

BrinonHATe peoOpa3oBaHus YUCIOBBIX
BBIPAKEHUH, COJIEPIKALTUXCTENEHH C
panoOHAIBbHBIM

MOKa3aTeJIeM.

Hcnonb3oBate nudpoBbIe pecypehl
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U1 IOCTPOEHUs rpaduka
MOKa3aTeIbHON (PYHKIIUHN U U3ydeHUsee
CBOMCTB.

HaxoauTs penienus noka3aTeabHbIX
ypaBHEHUH

Jlorapudmuueckast pyHKIHS. 18 Jlorapudm uncna. CBoiicTa JaBaTb omnpezeneHue gorapudma
JlorapudMudecKue ypaBHeHMs norapudma. JlecaTuunble u qucia; AECATUYHOrO U HATYpaIbHOTO
HaTypaJbHBIE JOTapUPMBIL. aorapudma.
IIpeoOpa3oBaHue BIpakeHUl, Hcnonb3oBatk cBOMCTBA JIorapu()MOBAIISL
coJieprKalluX Jorapu@msl. npeoOpa3oBaHus JIOrapuHMUIECKUX
Jlorapudgmuueckas pyHKuus,ee BBIPa)KEHU.
CBOWCTBA U TpaduK. Ctpouts rpaduk JorapuPpMHIECKON
Hcnonb3oBanue rpaduka GyHKIHHIISL (GyHKIIUM Kak 00paTHOU
peuIeHusl ypaBHEHU . K MOKa3aTeJIbHON U MCIO0JIb30BaTh CBOMCTBA
Jlorapudmuueckue ypaBHeHus1. OCHOBHBIE JorapupmMuuecKoi GyHKIUUIIISA pelIeHus
METOBI peIIeHUs JIoTapu(PMUIECKIX 3a1ad.
ypaBHeHMI. PaBHOCHIIbHBIE TEPEX0/IbI B Haxonuts pemienuns
pemeHnIIorapupMUIECKIX YpaBHEHHUH JOTapuPMHYECKIX YPaBHEHUN
C IOMOIIBIO PABHOCHUJIBHBIX MEPEXO0I0BHIIN
OCYIIECTBIISIS TPOBEPKY KOPHEH
22 Cunyc, KOCUHYC, TAHT€HC U KOTAHT€HC JlaBath onpezieNieHus CHHYca,

Tpuronomerpuyeckue
BBIPQKEHUS U YPaBHEHHUS

YHCIIOBOTO apryMeHTa. ApKCUHYC,
aApPKKOCHHYC U apKTaHT€HC YUCIIOBOTO
apryMeHTa.

Tpuronomerpuyeckas OKpyKHOCTb,

KOCHHYCa, TAHI'€HCA U KOTaHT'eHCa
YHCIIOBOIO apryMEHTA; a TAKKe
apKcHHYyca, apKKOCHHYCa U
apKTaHTeHca YHca.
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OTIpEJIeIICHIE TPUTOHOMETPUICCKHX
(YHKIMH YMCIOBOTO apryMeHTa.
OCHOBHBIEC TPUTOHOMETPUIECKHE
¢dopmyiel. [IpeoOpazoBanue
TPUTOHOMETPHUYECKHIX BBIPAKECHHM.
Perienue TpUroHOMETpHUUECKUX
ypaBHEHUH

IIpuMeHsITh OCHOBHBIE
TPUTOHOMETpUYECKHE (HOPMYIIBI IS
npeoOpa3oBaHUsl TPUTOHOMETPHUUECKUX
BBIPAKCHUI.

[TpumeHsATH HOPMYIIBI TPUTOHOMETPUMIS
pelIeHusT OCHOBHBIX TUIIOB
TPUTOHOMETPUYECKUX yPaBHEHUN

IlocnenoBarenpbHOCTUN
MIPOrpeccuu

10

[TocnenoBarenbHOCTH, CIOCOOBI 3aaHUS
II0CJIeI0BaTeNbHOCTEN. MeTox
MaTeMaTUYeCKOW MHIYKIHUU.
MOHOTOHHBIE U OTPAaHUYEHHBIE
1ocien0BaTeabHOCTH. McTopus aHanu3a
OECKOHEYHO MaJlbIX.

Apudmernueckas 1 reoMeTpHUECKas
MIPOrPECCUHN.

beckoneuHo yObIBaro1as
reoMeTpruyecKas porpeccusl.

CymMma GecKkOHEYHO yObIBaroIei
r€OMETPUYECKON ITPOTPECCUH.
JIMHENHBIN U YKCTIOHEHIIUATIBHBIPOCT.
Yucno e.

@dopmyIa CI0KHBIX TPOLIEHTOB.
Hcnons3oBanue nporpeccuu 1uist
pELIeHNs peabHBIX 3a7a4

MIPUKJIAHOTO XapaKkTepa

OnepupoBaTh NOHATUAMMU:
MI0CJIEIOBATENBHOCTD, CIIOCOOBI 331aHUS
II0CJIEJ0BATEIbHOCTEN; MOHOTOHHBIE U
OTpaHUYEHHBIE TIOCIIEIOBATEIIEHOCTH;
UCCIIeI0BaThIIOCIE10BATEILHOCTH HA
MOHOTOHHOCTb U OTPaHNUYCHHOCTD.
[Tonmyuats nmpencrasiaeHue oo
OCHOBHBIX UICAX aHaJIn3a

0ECKOHEUHO MaJIbIX.

[aBatb onpenenenne

apu(pMeTHYECKONH U reOMeTPUYECKOMN
nporpeccuu. Jloka3plBaTh CBOMCTBA
apu(pMeTHIECKONH U TreOMeTPUYECKOM
IIPOTPECCUU, HAXOIUTH CYMMY WICHOB
MIPOTrPECCUH, a TAK)KE CYMMY YJICHOB
0EeCKOHEYHO yOBbIBaIOIIEH T€OMETPUYECKOM
MIPOrPECCUH.

27



Hcnonbp30Bate nporpeccuu

JUIL  pElIeHMs 3aJad  IPUKIaJHOrO
Xapakrep.

[Mpumensats  GopMyny  CIOXKHBIX
IPOLEHTOB U1 DPELICHUs 3a4ad u3
peanbHON IPAKTUKH

HenpepriBable QyHKINU.
[IpouzBognas

20

HenpepbiBHble QYHKIIUYU U UX
cBorcTBa. Touka pa3psiBa.
AcuMnTOTHI rpa@uKOB QYHKIIHIHA.
CaoiicTBa (pyHKIIMI HENPEPHIBHBIXHA
oTpeske. MeTo MHTEpBaIoB ISl
pellIeHNs HEPABEHCTB.

IIpumeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIUH 1715 peteHus 3a1a4.
[lepBas u BTOpas NpoU3BOAHbBIE
¢ynkuuu. Onpenenenue,
reOMEeTPUUYECKUN U PU3NIECKUI CMBICI
IIPOU3BOJHON. Y paBHEHHE
KacarenbHOU K rpaduky QyHKIUU.

[Ipou3BoHbIE IIEMEHTAPHBIX (DYHKIIHHA.

[Ipon3BoiHast CyMMBI, TPOU3BEACHMUS,
YacTHOTO U
KOMITO3UIIUHU (PYHKIIMHA

OnepupoBaTh NOHATUAMU: (PYHKIIHS
HEeNpepbIBHAS HAa OTPE3KE, TOUKA pa3pblBa
GbyHKIMY, acUMIITOTA rpaduka QyHKIIUH.
[IpuMeHATH CBOMCTBA HENIPEPBIBHBIX
GyHKUMH 1715 pelIeHus 3a1ad.
OnepupoBarh NOHATUAMMU: IIEpBasi U BTOpas
POM3BOJIHbIE (PYHKIIMU; TOHUMATh
(u3nYecKuil U TEOMETPUIECKHUI CMBICT
MIPOU3BO/IHOM;3aINCHIBATh YPaBHEHUE
KacaTeJIbHOM. BpIUnCIIATH IPOU3BOIHBIE
CYMMBI, IPOU3BEJICHHS], YACTHOTO U CJI0KHOMN
(GyHKIMU.

N3y4ath npon3BOHBIE 3JIEMEHTAPHBIX
(GyHKIMH.

Hcnons3oBare  reoMeTpuYecKul U
(bu3nyeckuii CMBICI MPOU3BOIHON IS
pelieHus 3a1a4y
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[ToBTOpeHue, 06001ICHNME,
CHCTeMaTHu3alus 3HaHUH

OCHOBHBIE ITOHATHS Kypca alnreOpbiu
Hayajl MaTeMaThueckoro anann3al0
Kjacca, 0000IIeHHEe U CHCTEMaTH3aIs
3HAHUH

IIpuMeHATh OCHOBHBIE TOHATHS Kypca
anreOpbl ¥ Ha4YaJl MaTeMAaTUIECKOTrO
aHaJIM3a JUIsl pelIeHUs 3a1a4

U3 pealbHOU KU3HU U IPYTUX
IIKOJIBHBIX PEAMETOB

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

136

29



11 KJIACC

Hassanue Komuvectso OcHoBHOE coziepkaHue pas3zaena OCHOBHBIE BUIBI IEATEIHOCTHA
paszena (Tembl) Hacos (Temsr) 00y4aroIuXxcst
22 [IpuMeHeHHEe MPOU3BOTHOMK Ctpoutb rpadik KOMITO3UITUU

UccnenoBanue (yHKImii
IMOMOULIBIO POU3BOAHOMN

WCCIICTIOBAHUIO (PYHKITHIA

Ha MOHOTOHHOCTB U 3KCTPEMYMBI.
Haxoxaenre HanOoJIbIIEro 1 HAMMEHBIIIETO
3HAYEHUS HeMpephIBHOW(DYHKIINY Ha
OTpE3KE.

IIpumMeHeHne Mporu3BOIHOM ISt
HaxO0>KJICHUS HAUJTy4IIeTro

pelleHus B IPUKJIAIHBIX 3a7a4ax, s
OTpeJIeJICHUsI CKOPOCTH U YCKOPEHUS
rpolecca, 3a1aHHoTo (GOopMyIIOi UITN
rpaduKoM.

Kommnosunus ¢pynakuii. ['eomerprueckue
00pa3bl ypaBHEHUI HHEPABEHCTB Ha
KOOpPJAMHATHOMN

IUIOCKOCTH

(YHKIMH C TOMOIIBIO AJIEMEHTAPHOTO
UCCIIEIOBaHUS ¥ CBOMCTB KOMITO3ULIHH.
CrpouTth reoMeTpudecKkrue 00pasbl
YpaBHEHMI U HEPABEHCTB

Ha KOOPAMHATHOW  IUIOCKOCTH.
Hcnonp30BaTe NPOM3BOJHYIO IS
uccuenoBanus QyHKINN

Ha MOHOTOHHOCTb M 3KCTPEMYMBI; HaXOAUTh
HanOoJIbIIIee M HANMEHBIICC3HAUCHHS
(yHKIMN HETIPEphIBHOM Ha OTpPe3Ke; CTPOUTh
rpadguku QyHKIUI Ha OCHOBAHUH
HPOBEIEHHOIO UCCIIEIOBAHMSL.
Hcnonb30BaTh TPOU3BOIHYIO ISt
HaXO0’KJICHUS HAWITY4IIero

pemieHusi B TPHKIAAHBIX, B TOM YHCIE
COLMAJIbHO-9)KOHOMHYECKHUX, 3ajayax, s
oTpesieNieHUs] CKOPOCTH

U YCKOpEHHs Ipolecca,
(dbopmyIoit unu rpaduKoMm.
[Tonmyuats npeacraBieHue

3aJaHHOI'O
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O IPUMEHECHUUN HpOHSBO,Z[HOﬁ
B pa3JIMYHBIX OTPACIAX 3HAHUI

12 [TepBooOpasHasi, OCHOBHOE CBOWCTBO OnepupoBarh MOHATUAMU: TIepBOOOpa3Has U
HepBoobpasnas u unTerpal nepBooOpasHbIX. [lepBooOpa3Hble onpenenéHHbIN nHTErpas. Haxoautsb
areMeHTapHbIX (GyHKIui. [IpaBuna NepBOOOPA3HbIE AITEMEHTAPHBIX (YHKIMNA U
HaXO0XKJICHUs 1epBOOOPA3HBIX. BBIUMCIATBUHTErpal o popmyse Herorona—
HNHuterpai. I'eomeTprudecKuii CMbICT JleiiGHm1Ia.
uHTerpaia. Beruucnenue onpenenéHHoro HaxoauTe miomanum njaockux Gpurypu
uHTerpana no gopmyine Herorona— 00BEMBI TEJI ¢ TOMOIIbIO ONPEAEIEHHOTO
JleiiOHMLA. UHTEerpana.
[Tpumenenne uHTErpaa as 3HaKOMHTBCS C MATEMATUIECKUM
HaXO0XKJICHUS IO 1eHIUIOCKUX MO/JICIUPOBAHUEM Ha IIPUMEpPE
¢buryp u 066EMOB Qg depeHranbHbIX ypaBHeHHH. [lomydaTs
re€OMETPUUECKUX TEJl. IpeCTaBICHNE O 3HAaUCHUUBBEICHUS
[Tpumeps! pemennii quddepeHamTbHbIX MIOHATHS HHTETpasia
ypaBHeHMI. MaTemaTndeckoe B Pa3BUTUHM MaTEMaTUKU
MO/JISTMPOBaHUEPEATEHBIX TIPOIIECCOB C
nomouisoaud hepeHInaTbHbIX
YpaBHEHUI
Tpaduxn 14 Tpuronomerpuyeckue GpyHKINHU, UX Hcnonb3oBath UG pOBbIE pecypChLs
CBOWCTBA U TpaduKH. MOCTPOEHUSI rpahuKoOB
TPUTOHOMETPUUECKUX 9
F— OTt6op KOpHEH TPHIOHOMETPHECKHX TPHTOHOMETPHHIECKIX byHKINU U
YpaBHEHUH C TIOMOIIbIO W3YYEHUS UX CBOMCTB.
Tpuronomerpudeckue N
TPUTOHOMETPHUYECKON OKPYKHOCTH. Pemrates TpuroHOMeTpuUecKue
HEpaBEHCTBA
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Pemrenne TpuroHoMeTpudYeCKuX
HEPABEHCTB

YPaBHEHMSI ¥ OCYILECTBIIATH OTOOD
KOpHEH C IOMOIIBIO
TPUTOHOMETPUUECKON
OKPY’KHOCTH.

[IpumeHsTh HOPMYIBI TPUTOHOMETPHUH IS

pelIeHusT OCHOBHBIX TUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB.
Hcnonp3oBats nupoBbIe peCypChIIst
HOCTPOCHUS U MCCIIE0BAHUS I'papUKOB

byHKIMI

WppanmonanbHele,
MOKa3aTelbHbIE U
norapupMUYECKre
HEpPaBEHCTBA

24

OCHOBHBIE METO/IbI PELICHUS
MOKa3aTEIbHBIX U JOTAPUPMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI pEIICHUS
HpPPaLMOHATIbHBIX HEPABEHCTB.
I'paduueckue MeToabI PEIICHUS
HMpPaLMOHATIbHBIX, TOKA3aTeJIbHBIX U
Jorapu(pMUYECKUX YpaBHEHHUH U
HEpaBEHCTB

[IpumMeHnsTH CBOMCTBA MTOKa3aTEILHONU
aorapupMuueckoil GyHKIHiA

K PEILEHUIO [TOKA3aTeIbHbIX U
Jgorapu(pMUUECKUX HEPABEHCTB.
O60ocHOBaTh paBHOCUIIBHOCTh
NePeXo0B.

Pemats uppannoHaibHbIE 1
KOMOMHHUPOBAHHbIE HEPABEHCTBA,C
IIOMOIIBbI0 PABHOCWIIBHBIX IIEPEXO/I0B.
Hcnonb3oBath rpadmuyeckue METOIbIN
CBOICTBA BXOJSIIUX B YPABHEHHUE WU
HEpaBeHCTBO (YHKIIUI

JUISl pELLICHUs 3aa4n
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10 KommniekcHble uyncna. AnreOpanueckas u | OnepupoBaTh NOHATUSMMU:
KommuiekcHele yncia
TPUTOHOMETPHUUECKAs (bopmbI 3alUCHU | KOMILUIEKCHOE YUCIIO U MHOKECTBO
KOMIIJIEKCHOT'O YHCJIA. KOMIUIEKCHBIX YHUCEIL.
Apudmernueckue onepanuuc [IpencraBiasTh KOMIIJIEKCHBIE YHCTIaB
KOMIUIEKCHBIMU YHCJIAMHU. asreOpandeckoi ¥ TPUrOHOMETPUUYECKON
N300paskeHre KOMILICKCHBIX YMCEITHA bopme.
KOOPJAUHATHOM TUIOCKOCTH. Beimonuate apupmernueckue
®opmyna Myaspa. Kopau n-oin OIEpaLlK C HUMH.
CTEIIEHH U3 KOMILIEKCHOI'O YUCIIa. N300pakaTh KOMIUIEKCHBIE YHCIIaHA
[IpumeHeHne KOMIUIEKCHBIX YHCET IS KOOpPJMHATHOM MJIOCKOCTH.
peteHust GU3NYECKUX 1 [Ipumensats Gpopmyny Myaspa u
reOMETPUYECKUX 3a/1a4 H0JTy4aTh NPEACTABIECHUE O KOPHSIX
N-OM CTENEHU U3 KOMIUIEKCHOIO YHCIIA.
3HaKOMMTbHCS ¢ IPUMEpPaMH IPUMEHEHUS
KOMIUIEKCHBIX YHCEl
JUISL pEeLLIeHUs] TEOMETPUUYECKUX 1
¢bu3nyeckux 3anau
10 Harypanbnsle u nensle uncina. [Ipumenenne OnepupoBaTh NOHATUAMU: HATYPAIBHOE

HaTypaJ'IBHBIC " 1CIBIC YHClia

MIPU3HAKOB AEIUMOCTH Lenslx yncen, HOJ
n HOK, ocTaTkoBIo MoyJt0, alnropurMa
EBxinna

JUISl pEILIeHUs 3a7]a4 B LIEJIbIX YHCIax

U LEJIOE YUCII0, MHOKECTBO
HATypPAJIbHBIX U LEIbIXYUCEIL.
Hcnonp30BaTh NPU3HAKU JETUMOCTH
LIEJIBIX YMCEIT; OCTaTKH 1o Moayito; HOJL
n HOK HaTypanbHBIX YuCEIN; aITOPUTM
EBxnupa u1s perexus
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3a7a4.
3anuceiBaTh HATYpaJIbHBIC YHCIIA

B Pa3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX
CUMCJICHUS

CHCTeMBI PAIHOHATBHBIX, 12 Cucrema 1 COBOKYITHOCTh YPaBHEHHUH. OnepupoBarb TOHATHAMHU: CHCTEMA 1
HPPAIHOHATHHBIX PaBHOCHMIIBHBIE CHCTEMBI U CUCTEMBI- COBOKYITHOCTb YPaBHEHHI U HEPABEHCTB;
TOKA3aTe/bHbIX CJICAICTBHS. pelIeHre CUCTEMBI WIIM COBOKYITHOCTH;
W TTOTAPH(MIICCKIX OcHoBHbIE METO/Ibl PELICHHS CHCTEM 1 PaBHOCUJIbHBIE CUCTEMBI U CUCTEMBI-
ypaBHeHwmit COBOKYITHOCTE PallMOHAIbHBIX, CJIEICTBUSI.
UPPaLMOHAIIBHBIX, [IOKA3aTEJIbHBIX U Haxonuts pemienus cucreM u
aorapu(pMUYECKUX YpaBHEHHH. COBOKYITHOCTEH LIENIbIX PAllMOHATIBHBIX,
IIpumeHeHne ypaBHEHU, CUCTEM U MPPaLOHAIIbHBIX, [I0KA3aTEIbHBIX U
HEPaBEHCTB K PELICHUIO aorapu(pMUUECKUXypaBHEHUN U
MaTeMaTHYECKUX 3a1a4 U 3a7a4 HEPABEHCTB.
U3 pa3IMyYHbIX 00JacTel HayKu U [IpuMeHATH cHCTEMBI YPaBHEHHMK
peaIbHOM KU3HU, UHTEPIIpETaLUs PEILIEHUIO TEKCTOBBIX 3a/1a4
MOJIyYE€HHBIX PE3yIbTaTOB 13 pa3ianyHbIX oOjacTel 3HaHUN U
pEabHOM KU3HU; HHTEPIPETUPOBATH
MOJIyYE€HHBIE PEIICHUS.
Hcnonb3oBate nuppoBsie
pecypcsl
16 PanvonaneHbIe, MppalMOHAJIBHBIE, Bri6upats crioco6 penienus

3amauu ¢ mapaMmeTpaMu

noKa3zaTesbHbIe, JorapupmMudeckue 1
TPUTOHOMETPUYECKUE YPABHEHUS,
HEPaBEHCTBA U CUCTEMBI

palMOHAIbHBIX, UPPALUOHAIBHBIX,
MOKa3aTeIbHbIX, JOrapuMUUECKUX U
TPUTOHOMETPUYECKUX YPAaBHEHUU
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C mapaMmeTpamH.

[ToctpoeHue u uccnenoBaHue
MaTEeMaTHYECKUX MOJEIIEH PeaIbHbIX
CUTYyAallUi C IOMOUIBIO YPABHEHUN, CUCTEM
YPaBHEHUI U HEPABEHCTB

C IapaMeTpamu

Y HEPaBEHCTB, COJIEPIKAILINX

MOJYJIU ¥ TTapaMeTphI.

[IpumensTs rpaduveckiie U aHATUTUYECKUE
METO/bI JJI PEIICHUSTypAaBHEHU N U
HEPaBEHCTB

C IapaMeTpaMH, a TAK)Ke UCCIICJOBAaHUE
(GyHKIUI METOJaMUMaTEMaTHIYECKOTO
aHaJu3a.

Ctpouth U UCCIe0BaTh MaTEMATHUECKUE
MOJICJIA PEATbHBIXCUTYAINI C ITOMOIIBIO
yYpaBHEHUM, HEPABEHCTB U CHUCTEM

C mapaMeTpamMu

[ToBTOpenue, o00b1IICHNE,
CHCTEMAaTH3allHs 3HAHUHI

16

OcHoOBHbIE IOHATHS U METOJIBI Kypca,
00001IIeHNE U cUCTEMAaTU3aIn 3HAHUNA

MopenupoBaTh peajibHble CUTYallMu Ha
SI3BIKE aITreOphl, COCTABIATH BHIPAKEHUS,
YpaBHEHUS1, HEPABEHCTBAU UX CUCTEMBI 110
YCJIOBHIO 33]1a4H, UCCIIEIOBATh
MIOCTPOEHHBIE MOJIETHN

C UCIIOJIB30BAHMEM alllapara ajnreopsl,

UHTEPIPETUPOBATH NOJTYYEHHBIN PE3YIIbTaT.

[IpumensaTs GpyHKUIHN

JUISL MOJIETIMPOBAHUS U UCCIIE0BAHUS
peabHBIX MIPOLECCOB.

Pemats npuknaansle 3anaum,
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B TOM YHCJI€ COI[UAIBHO-
SKOHOMHYECKOTO U  (DU3HUYECKOTO
XapakTepa, CpeICTBaMH airedpbl U
MaTEMaTHYECKOI0 aHaIn3a

OBILIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME
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PABOYAS ITPOI'PAMMA
«TEOMETPUSI»

INOACHUTEJIbBHAS 3AITMCKA

I'eomerpust sBIsETCS OAHUM U3 0a30BBIX KYpCOB Ha YPOBHE CpPEeIHEro oo01ero oopa3oBaHus, Tak
Kak 00ecreyrBaeT BO3MOXHOCTh M3YUEHHs JUCLHUIUIMH €CTECTBEHHO- HAYYHOW HAIpPaBICHHOCTH H
IIPEAMETOB I'yMaHUTapHOro Lukia. [IocKoabKy JOrMueckoe MpllIeHne, GopMupyemMoe Ipu U3y4yeHUH
00y4aroIuMuUCs MOHATUMHBIX OCHOB T€OMETPUH, IIPU TOKA3aTEIbCTBE TEOPEM U ITOCTPOEHUM LIETIOUKHU
JIOTUYECKUX YTBEPKIACHUN IPU PELICHUH N€OMETPUUYECKUX 3a/1ad, YMEHHUE BBIIBUIaTh U OIPOBEPraTh
TUIIOTE3bl HENOCPEACTBEHHO HCIOJB3YIOTCS IIPU PEIIEHUU 3a7a4 €CTECTBEHHO-HAYYHOIO LIMKJA, B
YaCTHOCTH (PM3UYECKUX 3ajau.

Lenb ocBoeHMs porpamMmbl yaeOHoro Kypea «I'eomerpusi» Ha yriayOi€HHOM ypOBHE — pa3BUTHE
UH/MBUAYAJIBHBIX CIIOCOOHOCTEH OOydYarOUIMXCSl IMPU H3YyYEHUM I'€OMETPHM, KaK COCTaBJISIOILEH
npeaMeTHoi  obmactm  «Maremarnka W MH(QOpPMAaTHKa» dYepe3 0oOecleYeHHe BO3MOKHOCTH
npuoOpeTeHusT W MCIOJb30BaHMs Oosee TIIyOOKMX TIEOMETPUYECKUX 3HAHUH U JAEHCTBHIA,
cnenu(UYHBIX TEOMETPHH, M HEOOXOIUMBIX JJISi YCIEUIHOTO MPO(EeCCHOHAIBHOTO 00pa30BaHMS,
CBSI3aHHOI'O C MCIIOJIb30BaHUEM MATEMATUKH.

[IpropuTeTHBIMU 337ayaMu Kypca F€OMETpUU Ha YIiyOJIEHHOM YpOBHE, PacCIIUpPSIIONIMMHU U
YCUJIMBAIOIUMH Kypc 0a30BOr0 YpOBHS, SIBJISIOTCA:

pacimpeHe TMPEeACTaBICHUSI O TEOMETPHH KaK YacTH MHUPOBOW KYyJIbTYphl M (DOPMHpPOBAHHE
OCO3HAHHUs B3aMMOCBSA3U F'€OMETPUH C OKPYKAIOLUIUM MUPOM;

dbopMHpOBaHME TPEACTABICHUS O TPOCTPAHCTBEHHBIX (UTrypax Kak O BaKHEHIINX
MaTEMAaTUYECKUX MOJEIIAX, MO3BOJISAIOLIMX OINUCHIBATh U U3y4aTb DPa3HbIE SIBICHUS OKPYXKAIOLIETO
MUpa, 3HAHWE NOHITUMHOTO amnmnapaTta 1o pasjaeny «CtepeomeTpus» y4eOHOro Kypca reoMEeTpuu;

(bopMHpOBaHKE YMEHUS BJaJIeTh OCHOBHBIMU IOHITHUSAMH O MPOCTPAHCTBEHHBIX (UIypax W UX
OCHOBHBIMH  CBOICTBaMH, 3HaHHWE TeopeM, (GOpMydT H  yMEHHE UX NMPHUMEHATh, YMECHHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CLIOCOOBI PEeLICHHs 3a/1a4;

(¢bopMHpOBaHME YMEHMs paclo3HaBaTh Ha YEpPTEekKax, MOJENIAX U B pPEATbHOM MHpE
MHOTOTPaHHMKY U Te€Jla BPAIICHUs], KOHCTPYUPOBATh T€OMETPUYECKUE MOJIEINH;

(¢bopMUpOBaHHE TMOHMMAHUS BO3MOXHOCTHM aKCHOMATUYECKOTO IOCTPOCHHSI MaTeMaTHYECKUX
Teopuil, (opMUpOBaHME MOHHMAHHUS PpOJM  AKCHOMATUKU IPU MPOBEIEHUH PACCYKICHMIA;

(hopMHpOBaHME YMEHUS BJIAJETh METOJIaMHU JI0KA3aTEIbCTB U aJITOPUTMOB PELICHUS], YMEHUS UX
IPUMEHATH, IPOBOJUTH JT0OKA3aTEIbHBIE PACCYKIEHUS B XOJI€ PELICHUsI CTEPEOMETPUUYECKUX 3alad U
3a/1a4 C NMPAKTUYECKUM COIEPKAHHUEM,
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(dopMHpOBaHUE MPEACTABICHUS O HEOOXOIUMOCTH JI0KA3aTeIbCTB IPH 000CHOBAaHMH MAaTEMAaTUYECKUX
YTBEPKACHUM U POJIM aKCHOMAaTUKU B IMPOBEJICHUU JI€TyKTUBHBIX PACCYKICHUII;

pa3BUTHE W  COBEPIICHCTBOBAHUE HMHTEIUICKTYalbHBIX UM  TBOPYECKUX  CIIOCOOHOCTEH
oOyJaronuxcsi, M03HaBaTeIbHOW aKTUBHOCTH, UCCIIEI0BATEIbCKIUX YMEHHUH, KPUTUYHOCTU MBILUICHUS,
UHTEpeca K U3yUYCHHIO TEOMETPHUH;

(dbopMupoBaHHe PYHKIIMOHATBHON IPAMOTHOCTH, PEIEBAHTHON N'€OMETPUH: YMEHHUSIPACIIO3HABATh
IPOSIBJIICHUSI TEOMETPHUYECKUX MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEW B pealbHBIX >KU3HEHHBIX
CUTyallMsiX M TMpH H3YyYEHUH  JPYIHUX  y4EOHBIX MPEIMETOB, NMPOSBICHUS 3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, MOJCTHPOBAHUSA PEAJbHBIX CHUTYallUid, HCCIEIOBAHUS IMOCTPOSHHBIX MOJEINeH,
MHTEPIIPETALMU [TOJTYYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMU  COZEp)KATENbHBIMU ~ JTUHHSMH ~ y4eOHoro kypca «['eomerpusi» B 10-11
kinaccax sBustoTcs:  «[IpsiMble M TMJIOCKOCTH B IPOCTPAHCTBEY,

«MHororpanuukuy, «Tena BpameHus», «BekTOpsl U KOOPAMHATHI B MPOCTPAHCTBEY,
«/IBrKeHMS B TPOCTPAHCTBEY.

ChopmynupoBannoe B DPI'OC COO TpeboBaHHE «yMETh OINEPUPOBATH TOHITHUSIMUY,
pElieBaHTHBIX F€OMETPUH Ha yriiyOnéHHOM ypoBHe oOyuenus B 10-11 kitaccax, OTHOCHTCS KO BCEM
COJepKATeNbHBIM JIMHUSAM Y4eOHOTO Kypca, a (HOpMHUPOBAaHHE JIOTUYECKUX YMEHHUH pacmpeenseTcs
HE TOJBKO IO COAEpXKATENbHBIM JMHUSM, HO M MO Trogam obOydenus. CopjepxaHue oOpa3oBaHUS,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTrataM ocBoeHus DexepanbHOl pabodeld IpPOTrpaMMBI,
pacrpefienéHHBIM [0 TrojaM OOydYeHHUs, CTPYKTypUPOBAHO TaKUM o00pa3oM, 4YTOOBI KO BCEM
OCHOBHBIM, NPUHIUIHAIBHBIM BOIIPOCaM 00y4YaroIuecs oOpallaguch HEOJHOKPATHO. JTO MO3BOJSET
OpraHM30BaTh OBJAQJICHUE TEOMETPUUYECKUMH TOHSATUSMU M HABbIKAMH IOCJIEOBATEILHO U
MOCTYMATENBHO, C COOIIOICHNEM MPHHIIMIIA TPEEMCTBEHHOCTH, @ HOBBIC 3HAHHS BKIIIOYATh B OOIIYIO
CUCTEMY TE€OMETPUYECKUX NPEICTaBICHUN OOydaromuxcs, pacmupsis W yrayonss e€, oOpasys
IPOYHBIE MHOXKECTBEHHBIE CBSI3H.

[lepexon k U3y4eHU 0 TEOMETPUU Ha YTIyOIEHHOM YPOBHE MO3BOJISET:

co3math ycioBus s auddepeHnmanmm  0OydeHUs, TOCTPOCHUS  WHAWBUAYAIbHBIX
o0pa3oBaTeNnbHBIX  OporpammMm,  obOecrneyuTh  yrayOn€HHOe — H3ydYeHHe reOMEeTPHUH Kak
cocTaBJIsitolel yueOHoro npeamera «MareMaTuka;,

MOJITOTOBUTh O0YyYaroIUXcs K MPOJODKEHUIO M3YYEeHUS MaTeMaTHKU ¢ y4&€TOM BbIOOpa
Oynymeir mnpodeccun, obecrednBas MPEEMCTBEHHOCTh MEXAY OONIMMH MPOQPECCHOHATBHBIM
o0pa3oBaHHEM.

Ha u3yuenue yuebHoro kypca «l'eomerpusi» Ha yriayOJIeHHOM ypOBHE OTBOJUTCS
204 gaca: B 10 kmacce — 102 wgaca (3 waca B Hememo), B 11 xmacce — 102 waca (3 gaca B
HEJIEIIO).
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COJEPKAHUE OBYYEHUA

10 KJIACC
IIpsiMbIe M JIOCKOCTH B IPOCTPAHCTBE

OcHoBHBIE TIOHATHUSI cTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTh, MpocTpaHcTBo. [lonarue o6
AKCUOMAaTUYECKOM IIOCTPOCHUU CTEPEOMETPUN: AKCHOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3aumHOe pacnosokeHue NpsMbIX B IPOCTPAHCTBE: IIEPECEKAIOIIUECS, Napajule]IbHbIE H
cKkpemuBamomuecs npsamele. IIpu3Haku ckpemuBaromuxcs HpsaMbiX. I[lapamiensHOCTs NpAMBIX U
IUIOCKOCTEM B IPOCTPAHCTBE: IapajuleibHbIE IPsIMbIE B IIPOCTPAHCTBE, NMAPAJICIIBHOCTh TPEX
IPSMBIX, NApAJIENbHOCTh NPSMOM M IIOCKOCTH. llapaiienbHoe M LIEHTpaabHOE IPOECKTUPOBAHMUE,
n3o0paxkenue ¢puryp. OCHOBHbIE CBOMCTBA MapauleibHOIO NpoekTupoBanus. M3o0paxenue duryp B
[apaJUICIIbHOM MPOEKIMKU. YTJbl € COHAIPaBICHHBIMU CTOPOHAMH, YIOJl MEXKIYy IPSAMBIMU
B IpocTpaHcTBe. [lapaienbHOCTh MIIOCKOCTEN: MapasuleabHble MIJIOCKOCTH, CBOMCTBA NapauIeIbHBIX
iockoctei. [Ipocrelimme mpocTpaHcTBeHHBIE (UTYpHI HA IUIOCKOCTH: TETpadJp, HapayieNenuIe],
IIOCTPOCHUE CEUYCHHUH.

[lepneHMKYIAPHOCTE  IIPAMOMN u IIJIOCKOCTH: [EPIECHIUKYIISIPHBIC IpsIMbIE B
[IPOCTPAHCTBE, IPAMBIE NaApaJIeIbHBIE W MEPIEHAMUKYIAPHbIE K  IIOCKOCTH, IPU3HAK
NEPHEHAUKYJIIPHOCTH MPSAMOM M IIOCKOCTH, TEOpeMa O IPSMOM NEPHEHIUKYIISIPHOM IUIOCKOCTH.
OproronanbHoe mpoekTHpoBaHue. [lepneHAMKYNsp M HaKIOHHBIEC: PACCTOSHUE OT TOYKH [0
IUIOCKOCTH, PACCTOSHUE OT TPSAMOW /IO TUIOCKOCTH, MpPOEKIUs (Urypsl Ha IUIOCKOCTD.
IlepneHAUKYIAPHOCTD IUIOCKOCTEH: NPU3HAK IMEPIEHIUKYIAPHOCTH IBYX IUlOcKocTel. Teopema o
TPEX NEPHEHAUKYIIAPAX.

VYIiIbl B IPOCTPAHCTBE: YIOJl MEXKIY NMPSAMOM U IUIOCKOCTBIO, IBYIPAHHBIM YIOJ1, IMHEWHBIN yroi
JIBYrpaHHoro yria. TpéxrpaHHblii 1 MHOTOTpaHHbIE YIuibl. CBONMCTBA MJIOCKUX YIJIOB MHOTOTPaHHOI'O
yraa. CBOMCTBA IJIOCKUX U ABYIPAHHBIX YIJIOB TPEXTPAHHOIO yria. Teopembl KOCUHYCOB U CHHYCOB
JUTA TPEXTPAHHOTO YIJIA.

MHOTOrpaHHUKHA

Bunabl MHOrorpaHHuKoB, pa3BEpTKa MHOrorpaHHuka. Ilpusma: N-yronpHas npusma, npsmas H
HaKJIOHHAs NpPU3MbI, OOKOBas M TOJHAas MOBEPXHOCTh MpHU3MbL. [lapamnenenumnesn, npsMOyroJbHbIN
napaJuleNieNuIel U ero coWcrBa. KpaTdaimme nmyTH Ha IOBEPXHOCTM MHOIOrpaHHMKa. Teopema
Oinepa. IlpoctpancTBenHnas teopema IIudaropa. [lupamuaa: n-yroiapHas nmupaMuja, npaBUIbHas U
yceuéHHas nupamubl. CBoiicTBa pébep M OOKOBBIX I'paHed MpaBHIIbHOM mupaMuisl. [IpaBuibHbIE
MHOTOTPaHHMKU: NpaBUJIbHAs NIPU3Ma U NIpaBUJIbHAS NIUPAMMJIA, IPAaBUIIbHASL TPEYTrOJIbHAs MHpaMKIa
U MpaBWIbHBIN TeTpasp, KyO. [IpencraBieHre o mpaBUIbHBIX MHOTOIPAaHHUKAX: OKTadAp, JOJEKadp
U UKOCadIP.

Brruucnenne 371€MEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yriael. [lmomans OokoBOH
MIOBEPXHOCTHU U MOJHON OBEPXHOCTHU NPSAMOU IPU3MBI, ILIOIIAAb OCHOBAHUM,
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TeopeMa 0 OOKOBOI MOBEPXHOCTHU MpsMON Mpu3Mbl. [lnomans 60KOBOH MOBEPXHOCTH M MMOBEPXHOCTH
[IPaBUJILHOM MUPAMUJIBL, TEOPEMA O IUIOLIAAN YCEUEHHON TUPAMUIBL.

CI/IMMeTpI/IH B IIPOCTPAHCTBC. DIEeMEHTEI CUMMCTPUHU IMpaBUJIbHBIX
MHOT'OI'PpaHHUKOB. CI/IMMCTpI/IH B IIpaBUJIbHOM MHOTI'OI'PaHHHUKCE!: CUMMCTpPUA
napajjejicumiicaa, CUMMETpPUA IMpaBUJIbHBIX IIpU3M, CUMMETpPUA HpaBI/IHI)HOﬁ
nmupaMubl.

BekTopbl H KOOPAUHATHI B IPOCTPAHCTBE

[lonsATHSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOp, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEAPHbIE, COHAIIPABJICHHBIE U MPOTUBOIOJI0KHO HAIPABICHHbIE BEKTOPbL. PABEHCTBO BEKTOPOB.
JleicTBUA C BEKTOpaMM: CIIOKEHHE W BBIUMTAHHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB,
YMHOXKEHHE BEKTOpa Ha uucio. CBOWCTBa CIOXKEHUs BEKTOpPOB. CBOICTBA YMHOXEHHUS BEKTOpa Ha
yucno. Ilonarne kommuiaHapHble BEKTOpbl. [IpH3HaK KOMILIaHApHOCTH TPEX BEKTOpOB. IIpaBuio
napajienenunena. TeopemMa O pas3ioKEHUUM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BEKTOPAM.
[IpsimoyronpHas cuctema KoopAauHAT B mpoctpaHcTtBe. Koopaunatel BekTopa. CBSi3b MEKIY
KOOPJIMHATAMH BEKTOpPa U KOOpAMHATAMHU TOYEK. YTOJI MexAy BekTopaMu. CKaJlsipHOE MPOU3BEICHUE
BEKTOPOB.

11 KJACC

Tesa Bpamenust

[ToHsATHS: IMIMHIPUYECKAS TTOBEPXHOCTh, KOHMYECKAs MOBEPXHOCTD, CPEPUICCKASTIOBEPXHOCTD,
oOpasyromme moBepxHocTeil. Tema BpamieHHWs: UWIMHIP, KOHYC, YCEUEHHBIM KOHYC, cdepa, miap.
B3aumHuoe pacnosnoxenue chepbl U IUIOCKOCTH, KacaTellbHasl INIOCKOCTh K chepe. M3o0paxkenue Tei
BpaIlleHUs Ha TUIOCKOCTH. Pa3BépTkarmumaapa u konyca. Cummerpust cepsl u mapa.

O6béM. OcHoBHBIE cBolcTBa 00BEMOB Ten. Teopema 00 00bEME MNPSIMOYTOJIBLHOTO
napajuresienumnena u cieacTBus u3 He€. O0bEM NPSIMON M HAKIIOHHOW TPU3MBI, ITMIHH]IPA, THPAMUIIBI
u konyca. O0BEM 11apa U apoBOTO CErMEHTA.

KoMOuHammu Tenr BpaimieHuss ¥ MHOTOTPaHHHUKOB. [Ipu3ma, BMcaHHAs B IWJIMHJP, OMHCAHHAS
oxono muuHapa. [lepecedenue cdepsl U 1mapa ¢ mwiockocThio. Kacanue mapau cdepbl MI0CKOCTBIO.
[ToHsiTHE MHOTOTPAaHHKKA, OITMCAHHOTO OKOJIO C(epbl, chephl, BIUCAHHOW B MHOTOTPAaHHUK WM TEJIO
BpallleHU.

[Tnomans MOBEPXHOCTH NWJIMHIpPA, KOHYyca, Iomans cdepbl n e€ uacrteid. Ilogobue B
npocTtpancTBe. OTHOIIEHNE 00BEMOB, TUIONIaIel moBepxHOCcTel monoOHbIX (uryp. [IpeobpasoBanue
o 100w, TOMOTETHS. Pemenwne 3ama4 Ha TUTIOCKOCTH C HCIIOJIb30BaHUEM
CTEPEOMETPUIECKIX METO/IOB.

[TocTpoeHne ceuyeHUt MHOTOTPAHHUKOB WM TEJl BPAIICHHS: CEUYCHUS IMIMHApPA (MapayuieIbHO U
MEPIeHIUKYISIPHO OCH), CeUeHHUsl KOHyca (TMapaiebHOe OCHOBAHHUIO UIIPOXO/IINee Yepe3 BEPIINHY),
CCYCHUS IIapa, METOJIbI TIOCTPOSHUSI CEYCHUI: METOJI CJICJIOB, METOJI BHYTPEHHETO IPOSKTUPOBAHUS,
METO/] IepeHOCca CEKYIIEH MIOCKOCTH.
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BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropel B mpoctpancTBe. Onepanuu HaJl BEKTOpamMH. BeKTOpHOE YMHOKEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOro yMHOXeHus. [IpsimoyromnbHas cucreMa KOOpAMHAT B MPOCTPAHCTBE.
Koopmunatel Bektopa. Pasnokenue Bektopa mo 0Oasucy. KoopauHaTHO- BEKTOPHBIM METOJ MPHU
pellIeHNU TeOMETPUYECKUX 3aau.

JIBuKeHNSsI B IPOCTPAHCTBE

JIBwxenus mpoctpanctBa. OToOpakeHus. [[BwxeHuss u paBeHCTBO (uryp. OOmme cBoOWCTBa
JIBW)KEHUWA. Buapl IBWKEHWI: NapauIeNIbHbI MEPEHOC, LEHTpaldbHas CUMMETpHUS, 3€pKaJbHas
CUMMETpHsI, TOBOPOT BOKPYT npsiMoi. [IpeoOpazoBanus mogodbus. [Ipsmas u chepa Diinepa.

INPEJIMETHBIE PE3YJIbTATDBI

K xonmy 10 kiaacca oOyuaromuiicss HAy9uTCs:
CBOOOJHO ONEpUPOBaTh OCHOBHBIMHU MOHATUAMHU CTEPEOMETPUU IIPU pElIeHUN3a1ad U
IIPOBEICHUN MAaTEMAaTUYECKUX PacCyKICHUM;

MPHUMCHATH AKCHOMBI CTCPCOMCTPHU n CJICACTBHUA N3 HHUX npu pEeICHUN
TCOMCTPHUUCCKUX 3a1a4;
KJIaCCI/I(l)I/IIlI/IpOBaTI) B3aMMHOC PACIIOIOKCHUC IMPAMBIX B IMPOCTPAHCTBCE,

IUIOCKOCTEH B IPOCTPAHCTBE, MPSAMBIX U INIOCKOCTEH B IPOCTPAHCTBE;

CBOOO/IHO ONEPUPOBATh MOHATHUAMHU, CBA3AHHBIMU C YIJIAMU B MPOCTPAHCTBE:MEXKIY IPSIMbIMU B
IPOCTPAHCTBE, MEXAY MPSIMOI U MIIOCKOCTHIO;

CBOOO/IHO ONIEPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C MHOTOI'PaHHUKAMU;

CBOOOJHO pacro3HaBaTh OCHOBHBIE BUJbI MHOTOTPAHHUKOB (IIpHU3Ma, MHpaMHJa,
IPSIMOYTOJIbHBIN Mapaienenumnes, Kyo);

KJ1accu(UIUpPOBaTh MHOIOI'PAHHHUKH, BEIOUPAs OCHOBaHMS I KiacCU(UKALMK; CBOOOIHO

OIEpUPOBATh MOHATHSAMH, CBSI3aHHBIMM C CEUYEHUEM MHOTOTPAHHMKOB
IUIOCKOCTBIO;

BBINOJIHATh NApayIeNIbHOE, LEHTPAJIbHOE M OpPTOrOHAJbHOE IPOEKTUpOBaHME (UIyp Ha
IJIOCKOCTb, BBIIIOJIHATH N300paxeHus! PUTyp Ha MIIOCKOCTH;

CTPOUTBH CEUYEHUS MHOTOI'PAaHHUKOB PA3IMYHBIMU METOJAMHU, BBINOJHATH (BBIHOCHBIE) IJIOCKUE
YepTEekKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX QUTYD: BU CBEPXY, COOKY, CHU3Y;

BBIUUCIIAT IJIONIAU MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma, MUpaMUIa), FEOMETPHUECKUX
TeJI C MPUMEHEHHEM (HOpMYIT;

CBOOOJHO ONMEpUpPOBaTh MOHATHSAMU: CHUMMETPUS B MPOCTPAHCTBE, LEHTP, OCbU IUIOCKOCTh
CUMMETPUH, LIEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYpHI;

CBOOOJHO OMNEpPUPOBATh TMOHATHSAMM, COOTBETCTBYIOLIMMM BEKTOpaM M KOOpJIMHATaM B
IPOCTPAHCTBE;

BBINOJIHATH JICHCTBUS HaJl BEKTOPAMU;

pemars 3aJayd  Ha JI0Ka3aTeJbCTBO MAaTeMaTHYECKUX OTHOIIEHWH U HaXOXJACHHE
TEOMETPUUECKUX BEJIWYMH, NPUMEHSAS WM3BECTHBIC METOJABI NPU DPELICHUM MAaTeMaTHYECKHX 3a]ad
MOBBILIIEHHOT'O ¥ BBICOKOTO YPOBHSI CJIOKHOCTH;
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IIPUMEHATH IIPOCTEUIINE IPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHO- KOMMYHUKALIMOHHBIE CUCTEMBI
IIPU PELIEHNH CTEPEOMETPUUYECKHX 3a]1a4;

U3BJIEKATbh, peoOpa3oBHIBAThH u UHTEPIPETUPOBATH UH(OPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, MPEACTABICHHYIO HAa YepTekaxX U PUCYHKAX;

IIPUMEHATH II0JlyYCHHbIC 3HAHUs HAa IPAKTUKE: CPABHUBATh M aAHAJIM3UPOBATh pealbHBIC
CUTyallud, NIPUMEHATh W3YyYEHHBIE IIOHATUSA B IIPOLIECCE IOUCKA PEIICHUS MaTeMaTH4eCKU
cOpMyITHPOBAHHOW TPOOIEMBbI, MOAEIHPOBATH pEAIbHBIE CHUTYyallMd Ha S3BIKE T'€OMETPHH,
HCCJIEI0BATh IOCTPOEHHBIE MOJIEIH C UCIIOJIb30BAHUEM I€OMETPUUECKUX ITOHATUI U TEOPEM, anmapara
anreOphl, pelarh NPaKTHYECKUE 3a1a4,CBI3aHHbIC C HAXOXKJICHUEM T€OMETPUUYECKIX BEIINUHH;

UMETh TMpe/ACTaBiIeHUs] 00 OCHOBHBIX JTamax pPa3BUTUS TE€OMETPUM KaK COCTaBHOM 4YacTu
dyHaamMeHTa pa3BUTHS TEXHOJIOTHH.

K konny 11 kaacca oOydaromuiicss HayquTCs:

CcBOOO/IHO ONIEPUPOBATH OHATUSAMH, CBSI3aHHBIMU C LIUJIMHAPUYECKON, KOHUYECKOWH
ceprueckoil MOBEPXHOCTIMU, OOBIICHITH CIIOCOOBI MTOJTY4EHUS;

OTIEPUPOBATH MOHATHUSMH, CBI3aHHBIMH C TEJIAMH BPAILICHUS: IMIIMHAPOM, KOHYCOM,c(hepoit u
I1apom;

pacrno3HaBaTh Teja BpauleHus (LHIMHIP, KOHYC, cepa u map) u 00bsICHATHCIIOCOOBI
MOJTyYEHUS TEJl BPAILlCHUS;

KJ1accu(UIIUPOBATh B3aUMHOE PACIOI0KeHUE c(hephl U TNIOCKOCTH;

BBIUUCIIATh BEIMYMHBI JIEMEHTOB MHOTOIPAaHHUKOB M Tel BpalleHus, oO0BEMBI M IUIOLIAAN
IOBEPXHOCTE MHOTOIPAaHHUKOB W TE€Jl BpallleHUs, TIEeOMETPUYECKUX Te€l C INPUMEHEHHEM
dopmyu;

CBOOOZIHO OINEpPUPOBaTh MOHATHUAMHU, CBSA3AHHBIMM C KOMOMHALMSIMM TE€Jl1 BpalleHUs HU
MHOTOTPAaHHHKOB: MHOTOTPAaHHMK, BIOUCaHHBIH B cdepy u omucaHHbId oKono cdepsl, chepa,
BIIMCAHHAs B MHOI'OTPAHHUK WJIM TEJIO BPAICHMUS;

BBIYUCIISATH COOTHOIICHHS MEXKAY TUIOIIAIIMU MTOBEPXHOCTEN U 00BEMaMH MOAOOHBIX TEJ;

n300pakaTh M3y4aeMble (QHUTYpHI, BBIOJIHATH (BBIHOCHBIC) IIOCKHE YEPTEKU M3 PUCYHKOB
IPOCTHIX 00BEMHBIX (UTYpP: BUJI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUEHUs TeJl BpaIlleHUS;

U3BJIEKATD, UHTEPIPETUPOBATH u peoOpa3oBbIBATh nH(pOpMaLUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUTypax, MPEeICTaBIECHHYIO Ha YepTeXkax U PUCYHKAX;

CcBOOO/ZIHO ONepupoBaTh MOHSITHEM BEKTOP B IPOCTPAHCTBE;

BBIMIOJIHATH ONEPAllUU HaJl BEKTOPAMU;

3aJ1aBaTh MJIOCKOCTh YPaBHEHHUEM B JIEKAPTOBOMN CHCTEME KOOPAUHAT;

pelmarbs reoOMEeTPUYECKHE 3aJaud Ha BBIUMCICHHE YIVIOB MEXAY HPSIMBIMA M IUIOCKOCTSIMH,
BBIUMCJIIEHUE PACCTOSIHMM OT TOYKM O IUIOCKOCTH, B I1€JIO0M, HAa IPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/A IIPU PELICHUY;
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CBOOOJHO OIMEpPUPOBATh MOHITHUSIMH, CBS3aHHBIMH C JIBIDKEHHEM B MPOCTPAHCTBE, 3HATH
CBOMCTBA JIBIKCHHI,

BBITIONHATh M300pa)KEHUS MHOTOTPAHHUKOM W TeJ BpAIICHUS NpU TapalieTbHOM MEpeHoce,
[EHTPAIBHOW CHMMETPHUH, 3ePKAJIbHOH CUMMETPHH, IPU TTOBOPOTE BOKPYT MPSMOM, IPeoOpa3zoBaHus
OI00HS;

CTPOUTH CEUYEHUS MHOTOI'PAHHMKOB W TEJI BpaIICHUS: CEYCHHS IMWIMHIApA (MapauieIbHO U
MEPIICHIUKYISIPHO OCH), CEUYCHHUs KOHYyca (MapajuieIbHOE OCHOBAHUIO HITPOXOISIICE Yepe3 BEPIINHY),
CEYCHUS 1Iapa;

WCIOJIb30BAaTh  METOJBI TOCTPOCHUS CEYCHUW: METOJ[ CIEAOB, METOJ] BHYTPEHHETO
MIPOCKTUPOBAHMS, METO]T ITIEPEHOCA CEKYIIEH ITOCKOCTH;

JIOKa3bIBaTh TEOMETPUUECKUE YTBEPIKICHUS;

NPUMEHATh  T€OMETpPUYECKHe  (akThl  JJII  pemieHUus  CTEPEOMETPHYECKUX  3ajad,
MPEJIOJIATAOIIUX HECKOJIBKO IIIaroB pEMICHUS, €CIIM YCJIOBHUS TPUMEHEHUS 3a/IaHbl B SBHOU U
HEesBHOU (opme;

pemiate 3aJa4yd  Ha  JI0OKa3aTelbCTBO MATEMATUYCCKUX OTHOIIGHWH W  HaXOXJICHUE
F€OMETPUUYECKHUX BEIIUNYUH;

MIPUMEHSITh POTPAMMHEBIE CPEICTBA U MIEKTPOHHO-KOMMYHHKAITHOHHBIE CUCTEMBI IIPU PEIICHUH
CTEPEOMETPUUYCCKUX 33]1a4;

MPUMCHSITh TIOJYYCHHBIC 3HAHWS HA TNPAKTUKE: CPaBHUBATh, aHAIM3UPOBATH W OIICHUBATH
pealibHble CHUTYallid, MPUMEHATH H3yYEHHBIC IOHSATHUS, TEOPEMBI, CBOWCTBA B IPOLIECCE IMOMCKA
pelIeHusT MaTeMaTHYeCKd CHOPMYIMPOBAHHON MPOOIEMBI, MOJCIUPOBATh PEATbHBIC CUTYAIlMU Ha
SI3BIKE TEOMETPHH, UCCIIEOBATh TTOCTPOCHHBIE MOJIEIH C MCIOJIB30BAHUEM T'€OMETPUUYCCKUX TOHATHI
U TeopeM, ammapara anreOppl, pemarh MPAKTHYECKUE 3a/ladd, CBS3aHHBIC C HaXO0XJICHUEM
F€OMETPUUYECKHUX BEITUYMH;

UMETh TMPEJICTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHUS T'COMETPHH KaK COCTAaBHOW 4YacTH
dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHE

10 KJIACC
Haspanue pasziena KomuuectBo o OCHOBHBIE BUIBI AEITEILHOCTHA
(TeMbI) Kypca 4aCcoB CHOBHOE COJICp)KaHUe yuanmuxcs
23 OCHOBHBIE TPOCTPAHCTBEHHBIE Omnpenensarsd MI0CKOCTh Kak GuUrypy,

Bgenenue B CTCPCOMETPHUIO

¢burypsi.
[TousTHSA CTEpeOMeTpUH: TOUKA, IpsMas,

IJIOCKOCTB, TPOCTPAHCTBO.
OcHoBHbIE MTpaBUIa U300paKEHUS

Ha PUCYHKE IUIOCKOCTH, apajlieIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3KA.

[MonsiTus:  mepecekaromyecs:  IIOCKOCTH,
MepeceKaroIuecss npsMas U TUIOCKOCTB;
MOJYPOCTPAHCTBO.

MHororpaHHUKH, H300pakeHne
MPOCTEHIINX IPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIUX 00bEKTOB. AKCHOMBI
CTEpEOMETPUU U NEPBBIE CIEACTBUS U3
HUX.

CrniocoObl 3a1aHus IPSMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE.
O0603Ha4YeHUS TPSIMBIX U TIIIOCKOCTEH.
Ceuenus. M300paxenue ceueHuit

B KOTOpOfI BBITIOJIHACTCS IMIJIIAHUMETPUS.
Jenars npocTeiime JIOru4eckue BoIBOAbI U3
AKCHOMATHUKMH ITJIOCKOCTH.

[IpuBOANTE IPUMEPHI PEATTBHBIX

00BEKTOB, UICATH3ANEH KOTOPHIX
SBJISIFOTCS aKCHOMBI T€OMETPUU.

N3yuaTp, IpUMEHATH IPUHLUIIBI
MOCTPOEHUS CEUCHUM.

Hcnonb30Bath 1151 TOCTPOCHUS CEYEHUI
METO/[ CIEA0B, METOJl BHYTPEHHETO
IIPOEKTUPOBAHMS, METOAIIEPEHOCA CEKYIIEN
IJIOCKOCTH.

Pemate cTepeoMerpudeckre 3ajaun:Ha
OIIpPEEICHUE BUA CEUEHUS U HAXOKICHUE
€ro IUIOLAaH.

AKTyanu3upoBath (HaKThl © METOJIbI
IIAaHUMETPHHU, PEIICBAHTHEIC TEMC,
MPOBOJAUTDH AHAJIIOTUH.

Hcnoap3oBaTh IIpU PpCUICHNH 3a1a4
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MUpaMHJIbl, Ky0a U MPU3MBbI, KOTOPbIE
IIPOXOJAT yepe3 ux peéopa.

N3o6paxenue nepeceyeHust
IIOJIyYEHHBIX IUIOCKOCTEH.
PackpaniBanyie HOCTPOSHHBIX CEYCHHI
Pa3HbIMH LIBETAMH.

Merton cneaoB sl TOCTPOCHUS CEUCHUH.
CaoiicTBa niepece4eHui MpsIMbIX U
miockocteil. [Toctpoenue ceuenuii B
nupamuzie, Kyoe no TpéM Toukam Ha
pe€bpax. Co3znanue BRIHOCHBIX YepTexel u
3aMuch HIaroBIOCTPOEHUSI.

[ToBTOpenue mnanumetpuu. Teopema o
MIPOIOPLIMOHANIbHBIX OTpe3kax. [lonobue
TPEYTrOJIbHUKOB.

Teopema Menenas. Pacuérsl

B CEYEHUSIX HAa BBIHOCHBIX YepTEXKaxX.
WcTopus pa3BUTHS IUTAHUMETPUHUH
CTEpEOMETPUHN

CJIeIyIOIINE MIIaHUMEeTpUYecKue (pakThin
METO/IBI:

Teopembr @aneca u

0 IIPONOPLUOHAIIBHBIX OTPE3KaX.
AJTOpUTM J€NeHHs OTpe3Ka Ha N

paBHbIX yacteil. TeopemaMenenas.
PaBHOOCIpeHHBII TPEYTOJbHUK.
PaBHOCTOpOHHHI TPEYIOJIbHHUK.
[IpssMOYyTONIBHBIN TPEYTOJIBHUK.
CBOMCTBO cpeiHEN JIMHUU TPEYTOJIbHUKA.

CsoiicTBO 61/ICCCKTpI/ICBIy1"J'Ia TPEYroJIbHUKaA.

CBOMCTBO MEIMAHTPEYTOJIbHUKA.
[Tpu3naku mo1o6us TPEYroJbHUKOB.
[Tonmy4ats mpeacTaBieHnss 00 OCHOBHBIX
JTanax pa3BUTHUS T€OMETPUUKAK COCTaBHOU
yacTu (yHIaMEHTa Pa3BUTHUS TEXHOJIOTUN

B3anmuoe pacnionoxxenue
MPSIMBIX B IIPOCTPAHCTBE

B3anMHOe pacnonoxeHue npsiMbIX B
npoctpancTse. CKpenuBaronmecs
npsiMble. [[pu3HaKM CKpemnBaronuXxcst
MPSIMBIX.

[TapamenpHble psiMbIe

Knaccugunuposats B3auMHOE
pacIoiokeHHe MPSIMbIX

B IIPOCTPAHCTBE, HILUTIOCTPUPYS
PUCYHKaMH U IPUBOJIS IPUMEPHIN3
peanbHON KU3HU.
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B nipocTpaHcTBe. Teopema

0 CyILIECTBOBAHUH U €JUHCTBEHHOCTHU
NpAMON nmapaJIeTIbHOW TaHHOM

HPSIMOH, IPOXOIAILEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIKAIEH

Ha JAHHOW MPSIMOIA.

JlemMa 0 mepece4eHnH NapauleIbHbIX
IPSIMBIX IVIOCKOCTBIO. [TapaienbHOCTBTPEX
npsmbIx. TeopeMa o TpEX napasuIeIbHbIX
MPSIMBIX.

Teopema 0 CKpeIMBarOIMUXCS IPSAMBbIX.
[TapannenpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA TAPAJLJIEIILHOTO
npoektupoBanusi. 1300paxeHue pa3HbIX
¢buryp B napajuieabHON IPOEKIIHH.
enTpanbHas npoeKIusl.

VY011 ¢ COHaNPaBICHHBIMU CTOPOHAMM. Y TOJI
MEXY MPSMBIMH.

3aJa4uM Ha JOKa3aTeNbCTBO U
HCCIIEA0BAHUE, CBSI3AHHBIC

C PacCIIOJIOKEHUEM IIPSIMBIXB
IIPOCTPAHCTBE

Jloka3bIBaTh TEOpEMY

O CYIIECTBOBAHMM U €IUHCTBEHHOCTH
napajuieIbHON MPSAMOM, MPOXOAsIICH uepes
TOYKY IIPOCTPAHCTBA U HE

JIeXKaIEH Ha IPYTrou MpsiMOit; IEMMYO
MEePECCUCHUH TNIOCKOCTHU ABYMSI
napajuieabHBIMU MPSMBIMU; TEOPEMYO

TPEX MapaieNbHbIX MPSMBIX.

Jloka3bIBaTh MpU3HAK

CKPEILIUBAIOIINXCS MPSMBIX, TEOPEMYO
CKPEIIUBAIOIINXCS MPSIMbIX.

Jloka3bpIBaTh TEOPEMY O PABEHCTBE YIJIOB C
COHAIpaBJICHHBIMU CTOpOHAMU.OOBSICHSTS,
YTO Ha3bIBACTCS MapaJICIbHBIM U

LEHTPaJIbHBIM

IPOEKTUPOBAHUEM UM  KakK  BBIIOJHAETCS
IPOEKTHpOBaHWE (UTYp HA  IUIOCKOCTb.
Jloka3blBaTh ~ CBOWMCTBAa  HapajlIENILHOTO
IIPOEKTUPOBAHMS.

N3o0paxkars B mapajjieibHOM MPOEKIINU
pa3HbIe TeOMETPUUYECKUE(DUTYPHIL.
Pemrates crepeomerpuueckue 3a1a4n Ha
JTIOKA3aTeNbCTBO U HCCIIEI0BaHuE,
CBSI3aHHBIE C PACITOJIOKCHHEM TTPSIMBIXB
MIPOCTPAHCTBE.
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[IpoBoUTH HOKa3aTEIbHBIE PACCYKICHUS
MIPU PEIICHUN T€OMETPUUECKUX 3aj1ay,
CBSI3aHHBIXCO B3aMMHBIM PaCIOJIOKEHUEM
MPSIMBIX B IMIPOCTPAHCTBE.

CpaBHMBAaTh, aHAIM3UPOBATh U OLICHUBATh
YTBCPIKACHHA C LHCIIBIO BBIABICHHUA
JIOTUYECKH KOPPEKTHBIX HHEKOPPEKTHBIX
pacCy IeHHUI.

MopenupoBaTh peajbHbIE CUTYallUH,
CBA3aHHBIC CO B3aUMHBIM
PacIOJIOKEHUEM MIPAMBIX

B ITPOCTPAHCTBEC, HA A3BIKC TCOMCTPHHU.
HccenenoBath NOCTPOEHHBIE MOAEIINC
HCII0JIb30BAHUEM T€OMETPUUYECKUX
MOHATHI U TEOpEM, arlnapara anreopsl,

U (POBBIX PECYPCOB.

[TonyuaTs npencraBineHue

0 LIEHTPaJIbHOM IPOEKTUPOBAHUUU 00
UCTOPUH padoT MO TEOPUU

NEPCICKTUBLI

[TapannenbHOCTh NPSAMBIXU
IJIOCKOCTEN
B IIPOCTPAHCTBE

[TonsATHA: MapaIIeNbHOCT NPSAMON 1
IJIOCKOCTH B IIPOCTPAHCTBE.

[Ipu3Hak napajinenbHOCTH NPSIMON U
m10cKOCTH. CBOMCTBA NApAIIIEIBHOCTH

Knaccudumnuposats B3aMHOE
pacroaoXeHre MNpsMON 1 TIJIOCKOCTUB
MPOCTPAHCTBE, IPUBOIS
COOTBETCTBYIOLINE MPUMEPBI
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MPSIMOM U IJIOCKOCTH.

I'eomeTpuueckue 3a1aun

Ha BBIYMCIICHUE U I0KA3aTeJIbCTBO,
CBSA3aHHBIC C IAPAJIIEIIBHOCTBIO
MPSIMBIX U INIOCKOCTEN B IPOCTPAHCTBE.
ITocTpoeHue ceuenus, IPOXOASILEro Yepes
JAHHYIO TIPSIMYIO HA YepTEkKE U
MapaJIETBLHOIO IPYTrOf MPSMOM.
Pacuét otHOomeHu. [TapamienbHas
MIPOEKLIMSI, IPUMEHEHHE

JUISI TIOCTPOGHUS CeUeHUM KyOau
napajuieJenuIe/a.

CBoiicTBa napasuienenurena u npu3Msl.
[TapamensHbie iockoctu. IIpuzHaku
MapajieIbHOCTH JIBYX MIIOCKOCTEH.
Teopema 0 napamiebHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH,
MIPOXOAAIIEH Yepe3 TOUKY, HE
MPUHAJICKALLYIO TAHHOW MIJIOCKOCTH U
CIIEACTBHUS U3 HEE.

CBoiicTBa MapamienbHbIX IIOCKOCTEN:0
NapajuIeIbHOCTH MPSIMBIX MepecedeHus Ipu
MEePECEUCHUH IBYX NapaJlieIbHbIX
IJIOCKOCTEH TpeTheil; 00 oTpe3kax
MapajuieabHbIX MPSMBIX, 3aKITF0OUEHHBIX
MeX 1y MapajiebHbIMU

13 peaibHOM *KU3HU. POPMYIUPOBATH
OIIPEAEIIEHUE MMAPAIIIENBHBIX PAMON U
MJIOCKOCTH.

Jloka3sIBaTh pU3HAK

0 MapaJuIeTbHOCTU MPSIMON U
IJIOCKOCTH; CBOMCTBA NapajuIeIbHOCTU
MPSIMON U TUIOCKOCTH.

Pemars cTepeomeTpruueckue 3a1auu
BBIUMCIICHUS U I0KA3aTEeNbCTRO,
CBSI3aHHbIE C TAPAJIIEIIbHOCTHIO

MNPsAMBIX U IUIOCKOCTEH B IIPpOCTPAHCTBC.

Pemate nmpaktryeckue 3agadu

Ha IIOCTPOEHUE CEYCHUI Ha YyepTexax
TeTpadApa U NapajuIesIeIUIeaa.
Pemars cTepeomeTpuyeckue 3anaum,
CBSI3aHHBIE C IOCTPOCHUEM CEUYECHU
IIJIOCKOCTBIO.

IIpoBONUTE JTOTNYECKN KOPPEKTHBIE
JI0OKa3aTeJIbHBIE PACCYKACHUS

IIPU PELICHUU N'€OMETPUYECKUX 3a]1a4
CBSI3aHHBIX C [TApaJLIEIbHOCTBIO
IJIOCKOCTEM.

CpaBHUBATh U aHAJTU3UPOBATH
peanbHbIe CUTYallNH, CBSI3aHHBIEC
[apaJUIEIbHOCTBIO IIPAMOM U
IIJIOCKOCTH B IPOCTPAHCTBE;
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IIJIOCKOCTAMHU, O IIEPECCUCHUU HpHMOﬁ C
ABYMA MapalJICJIbHBIMH ITIJIOCKOCTAMU

MOACIINPOBATH pC€ajIbHBIC CUTYyalllu,
CBA3aHHBIC C IMapaJJICIIbHOCTBIO

HpHMOﬁ H TINIOCKOCTH B ITPOCTPAHCTBEC, HA
SA3BIKC TCOMCTPHUU

[lepneHquKyISIPHOCTD
IIPSAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE

25

[ToBropenue: Teopema [Iuaropana
IUIOCKOCTH, TPUTOHOMETPHS
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA.
CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuienenureia. Beraucnenue e
OTPE3KOB B KyO€ U MPSAMOYTOJIbHOM
napauiesIenunee.
[leprieHANKYIAPHOCTD NPSIMOIL 1
mockocTy. [Ipusnak
NEePIEeHANKYIIPHOCTH MPSIMOI U
IJIOCKOCTH. Teopema o CylecTBOBaHUNHU
€IMHCTBEHHOCTH MPSIMOH,
MPOXOJAIIeH yepe3 TOUKy MPOCTPAHCTBA U
MEPIEHIUKYJIIPHOUK TIOCKOCTH.
[1nockocTu ¥ nepneHANKYISIPHBIE UM
npsiMast

B MHOTOTpaHHHKAX.

[leprieHAUKYNAp U HAKJIOHHASL.
[TocTpoeHne nepneHuKyIIsIpan3
TOYKHU Ha MPSIMYIO.

Teopema o TpEX NepHEeHANKYIIAPAX
(mpsimast 1 oOpatHas).

AKTyanu3upoBaTh (PaKTbl U METOMbI
IUIAHUMETPHH, PEJIEBAHTHBIE TEME,
IIPOBOJIUTH AHAJIOTHH.

DopMyIMpPOBATh ONPEICIICHHUSA:
NEPIEHIUKYJIIPHBIX MPSIMbIX

B [IPOCTPAHCTBE; OIIPEIEICHUE IPSIMOH,
NEPIEHIUKYIISIPHON K IUNIOCKOCTH.
Jloka3pIiBaTh: IeMMy

0 MEPIEHINUKYIAPHOCTH IBYX HapaJlICIbHBIX
IPSIMBIX K TPETHEN MPAMOI; TEOPEMBI O CBS3H
MEXy NapajuIeIbHOCTBIO NPSMBIX U UX
NEPIEHIUKYISAPHOCTBHIO K INIOCKOCTH.
Jloka3bIBaTh: TEOPEMY, BBIPAKAIOLLYIO
IIPU3HAK EPIEHAUKYIISIPHOCTH IPSIMONN
IIJIOCKOCTH; TEOPEMY

0 CYLIECTBOBAHUU U €IUHCTBEHHOCTH
IIPSAMOM, IPOXOIAIIEH Yepe3 TaHHYIO TOUKY
Y TIEPIEHANKYISIPHON K JAHHONIUIOCKOCTH.
N3o0paxats B3aMHO

NEPIEHANKYIISPHBIE IPSMYIO
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Yron Mexay CKpenBaroLMMHCS
npsiMbIMU. [louck nepneHauKyIspHbIX
IIPSIMBIX C TOMOIIBIO
NEPIEHIUKYJIAPHBIX TUIOCKOCTEN
OpTroronanbHOE IPOEKTUPOBAHUE.
[Toctpoenue ceuenuii Kyoa, IpU3MBlI,
IIPaBWJIBHON MUPAaMUBI C IIOMOILBIO
OPTOTrOHAJILHON IPOEKIUH.
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO
mwiockocty. [Inockoctucummerpuii B
MHOIOTpaHHHKAaX.

[Ipu3Hak nepneHuKyJIspHOCTH
IIPSIMOM U IIJIOCKOCTH KakK CJIEACTBUE
cummertpuu. [IpaBunbHble
MHOTOTPaHHUKU

Pacué€r paccrostHuii OT TOUKH

10 T1ockocTH. CriocoObl OyCTUTh
MEPIEeHIUKYIISAPBl: CHMMETPUS, CIIBUTTOUKU
I10 MapauIeIbHON MIPSAMOM.

CnBur 1o HenapayuieaIbHOM MPSIMOH,
U3MEHEHHE PACCTOSIHUM

U IIOCKOCTb.
PopMyJIUPOBATH CBOWCTBO

MEePHEHANKYJISIPA IO OTHOLIEHUIOK
IIJIOCKOCTH.

[TonyuaTs npencTaBiieHUE O 3HAYECHUU
NEepIEHANKYIISpa A JPYTUX 00JIacTeHHAyKH
(dusuka, sHEpreTHKA, TA3EPHBICTEXHOJIOTHH),
B PEAJIbHOM JKU3HHU (TEXHUKA, OKPY>KaroIas
oOcraHoBKa). [loka3bIBaTh YTBEPKICHUS,
CBSI3aHHBIEC IIPOEKIUEN NPSIMON HA
IJIOCKOCTh, HEMEPIICHIUKYISPHYIO K 3TOM
npsMoi.Jloka3pIBaTh TEOPEMY O TPEX
NEPIEeHIUKYIIApaX U TEOpeMy 0OpaTHYIO
TeopeMe 0 TPEX

MEePHEHIUKYIISIPAX.

[Tony4dars npencraBiaeHue

00 OpTOrOHaIBHOM MPOEKTUPOBAHUU.
Jloka3sIBaTh TEOPEMY O IPOEKIUU TOUYKH

Ha MPAMYIO.
Pemate  crepeomerpuueckue - 3ajauu,
CBA3aHHBIE C  NEPHEHAMKYISIPHOCTBIO

IIPSIMOM M TUIOCKOCTH.
Pemate npukiaaHsle 3a1a4u,
CBs3AaHHBIC C HAXOXICHUEM
F€OMETPUYECKUX BEJIUYHH.
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PemraTe CTEPCOMETPHUICCKUEC 3aJa4u,
CBA3AaHHBIC C MPHUMCHCHUCM TCOPCMbI O

TPEX NEPHEHIUKYIIAPAX,
HAaxO0KJICHUEM PACCTOSHUN,
IIOCTPOCHHUEM ITPOEKIIHH.

CpaBHUBATh U aHAJTU3UPOBATH
YTBEPKACHHUS C LIEIBIO BBISIBICHUS
JIOTUYECKHU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKIECHUMN.
AHaIM3upoBaTh U MOJIEIMPOBATbHA
A3BIKE T€OMETPHUH PEAJIbHBIE
CUTyalluy, CBA3aHHbIE

C IEPIEHIUKYJIIPHOCTBIO IPSMON 1
IUIOCKOCTH; UCCIEN0BATh TOCTPOCHHBIE
MOJIEJIN, B TOM YHUCJIE U

C UCIOJIb30BAHUEM alllapaTa ajreopbl

VYTriabl U pacCcTOSAHUS

16

[ToBTOpEHME: yros Mexay NpsMbIMAHA
IIJIOCKOCTH, TPUTOHOMETPUS

B I[IPOU3BOJIBHOM TPECYT'OJIbHUKE,
TeOpeMa KOCUHYCOB.

[ToBTOpEenue: yrom Mexay
CKPELIUBAIOIIUMHUCS IPSIMBIMU

B IpocTpaHcTBe. ['eomerpuueckue
METOABl BBIYUCICHUS yIia MEeXAy
IpsAMBIMHA B MHOTOTpaHHHKAaX.

AKTyanu3upoBath (aKTbl U METO/IbI
IUTAHUMETPHUH, PEJIEBAHTHBIE TEME,
MIPOBOAMTDH aHAIOTHH.

DopMyIMpOBaTh ONPEAEIICHNE
JIBYTPaHHOTO yTJa.

Jloka3pIBaTh CBOMCTBO PaBEHCTBA BCEX
JIMHEWHBIX YIJIOB IByTPAaHHOTO YIJIA.
KnaccugunupoBars AByrpaHHbIE YTJIbIB
3aBHCHUMOCTH OT UX I'PalyCHON MepHI.
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JByrpanubiii yroji. CBOMCTBO JIMHEHHBIX
YIJI0B IBYIPAHHOIO yIJa.
[lepnenukynsipHbIE IUIOCKOCTH.
CaolicTBa B3aMMHO NEPIEHAUKYIISIPHBIX
mwiockocte. [Tpusnak
MEPIIEHANKYISIPHOCTH TIIOCKOCTEM;
TE0-peMa O PSIMOI MepeceyeHus JByX
IIJIOCKOCTEN MEPIIEHANKYJIIIPHBIX TPEThEH
IJIOCKOCTH.

[IpsimoyrosibHBIN Mapalienenunen;Kyo;
WU3MEPEHUs], CBOMCTBA

MPSIMOYTOJIBHOTO Mapajuiesienumnena. Teopema
0 AMaroHajIu NpAMOYTOJIbHOTO
rapajuieJenuIle]ia U CJICICTBUE U3 HEE.
CrepeomeTpruecKkie U NpUKIAIHbIE 33/1a4H,
CBSI3aHHBIE CO B3aHMHBIM PaCIOJIOKEHUEM
MPSIMBIX U TUIOCKOCTH.

[ToBTOpEHME: CKpEIIMBAOIIUECS

MpsIMbIE, NTapajlIeIbHbIE IIIOCKOCTHB
CTaHJIapTHBIX MHOTOrpanHukax. [lapa
napajieJIbHbIX JIOCKOCTEN Ha
CKPEILMBAIOIINXCS MPSAMBIX, PACCTOSIHHIE
MEXIY

CKPEITUBAIOIINMHUCS TTPIMBIMHUB

MPOCTBIX CUTYAIUAX.

OnyckaHue nepreHIuKyIsIpoB,

DopMyIMpOBaTh OIIPEIEICHUE B3aUMHO
MEPIEHIUKYIISIPHBIX IUNIOCKOCTEH.
Jloka3pIBaTh TEOpPEMY O IIPU3HAKE
NEPIEHIUKYJIIPHOCTU ABYX
IIJIOCKOCTEH.

@opMyJIMPOBATH CIIEICTBUE

(U3 mpu3HaKa) O MEPHEHAUKYISPHOCTH
IJIOCKOCTH,  KOTOpas  MEpIeHIUKYJIspHa
OpsIMOM, 1O KOTOPOW TMepeceKaroTcss [Be

INIOCKOCTH, 3TH IIOCKOCTSIM.
Jloka3bIBaTh YTBEPKICHHS O €r0

CBOMCTBAX; TEOPEMY U CIICJICTBUE

U3 He€ 0 TUArOHANIAX MPSIMOYTOJIBLHOTO
napajuieJenumnesa.

Pemate cTepeoMeTpruyeckue 3a1auu,
CBSI3aHHBIE C IIEPIIEHIUKYIIAPHOCTD MPSIMBIX
U TJIOCKOCTEH, UCTIONb3YS
HJ'IaHI/IMeTpI/I‘-IeCKI/Ie q)aKTBI U METOJOBbI.
[IpoBOIUTH TOTMUECKH KOPPEKTHBIE
JIOKa3aTeJIbHBIC PACCYXKIEHUS MPH PEIICHUN
reOMETPUYECKHX 3a/1ay,

CBSI3AHHBIX C HepHeHI[I/IKYJ'IflpHOCTBIO
IIOCKOCTEH.

AHaJ'II/ISI/IPOBaTB 158 MO)IGJ'II/IpOBaTBHa

SI3bIKE€ TEOMETPUU PEAIbHbBIE

CI/ITyaHI/II/I, CBSI3AHHBIC
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BBIYMCIICHUE PACCTOSIHUN OT TOUYKUAO
TOYKH; IPSIMOM; TIIIOCKOCTH.
Brrunciienue pacCToSTHUN MEXITY
CKPEUIUBAIOIIUMHUCS TPSIMBIMU

C IOMOIIIBIO NEPIIEHIUKYIISIPHOMN
IIJIOCKOCTH.

TpéxrpaHHblil yroj, HepaBEHCTBAISA
TPEXTPAHHBIX YIJIOB.

Teopema ITudaropa, Teopembl
KOCHHYCOB M CHHYCOB

JUISL TPEXTPAHHOTO YIJIa. DJIEMEHTHI
chepuuecKoil reoMeTpHuu:
reo/1e3M4YeCcKre JIMHUU Ha 3eMIie

C MEPIEHIUKYIISIPHOCTBIO IPSMBIX U
IIJIOCKOCTEM.

HccenenoBaTh NOCTPOECHHBIE MOJIENH,B TOM
YUCJIE U C UCIIOJIb30BAaHUEM alllapara
anreopshl.

Pewars npukiiagueie 3a1auu,

CBSI3aHHBIE C HAXO0XKJICHUEM
r€OMETPUUYECKUX BETUIMH

MHororpanHuku

CucremaTu3zanus 3HaHUM:
MHoOrorpaHHMK U €ro 3J€MeHTHI.
IIupamupa. Buael nupamun.
[IpaBunbHas nupamua. [pusma.
[Ipsimast 1 HaKJIOHHAATIPU3MBI.
[IpaBunbHas npusma.llpsamoin
napajuleJenunesn,

MPSIMOYTOJIbHBIN NapajuieNenunesn, Kyo.
Beinyxkiible MHOrorpanHuku. Teopema
Oiinepa. [IpaBriibHBIE M TOJTYIIPABUIIBHBIE
MHOTOTpaHHUK!U

PaboTath ¢ yueOHUKOM: 3aaBaTh
BOTIPOCHI, J€JIaTh 3aMe4aHusl,
KOMMEHTapuH.

AHaIM3UPOBATH PEIICHUE 3a/1aUH.
PucoBarp BBITYKIIbIE MHOTOTPAHHUKUC
3aJJaHHBIMH CBOMCTBAaMH; BOCCTaHABJIMBATh
o0Immi BU

BBIITYKJIOT'O MHOTOTPaHHUKA I10 JIBYMETO
MPOCKITUSM.

Jloka3bIBaTh CBOMCTBA BBITYKJIOTO
MHOTOT'paHHHKA.

PucoBare BBITYKITbIE MHOTOTPAHHUKH
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C pa3HOM MIEPOBOM XapaKTEPUCTUKOM;
MCCJIEI0BATh BO3MOXKHOCTHU MOTYYSHUS
pe3yiabTara Ipyu BapbUPOBAHUU JAHHBIX.
Jloka3biBaTh CBOMCTBA MPABUIIHHBIX
MHOTOrpaHHuKkoB. [lnmanupoBars noctpoeHue
MPaBUJILHBIX MHOTOTPAaHHUKOB Ha
MOBEPXHOCTAX JAPYTUX MPaBUIbHBIX
MHOTOIPAaHHUKOB

BexkTops! B ipocTpaHCTBE

12

HOHHTI/IG BCKTOpa Ha IJIOCKOCTHUHU B
MIPOCTPAHCTBE.

CymMa 1 pa3HOCTb BEKTOPOB, ITPaBUIIO
napajuieNienune1a, yMHOKEHHE BEKTOpaHa
YHUCJIO, Pa3JI0’KEHUE BEKTOpa

1o 6a3ucy TpEX BEKTOPOB, HE JICKAIIUXB
OJTHOM TINIOCKOCTH.

CkansipHoe Mpou3BEJICHNE, BEIYUCIICHHUE
yrila MeXay BEKTOpaMUB IIPOCTPAHCTBE.
[Ipocreiimune 3anauu ¢ BEKTOpamMu

AKTyanu3upoBath (HaKThl © METOJIbI
IJIAHUMETPHUH, PEIICBAHTHbBIC TEME,
MPOBOJUTH AHAJIOTHH.

OnepupoBaTh NOHATUSIMU: BEKTOPHA
IJTIOCKOCTH M B IPOCTPAHCTBE;
KOMIUIaHapHbIE BEKTOPHI. [IpuBoauTh
npuMepbl PU3NIECKUX BEKTOPHBIX
BEJIMYMH.

OcBauBaTh MpaBUIa BHITTOTHEHUS
JNEUCTBUI CIOKEHUS M BRIYUTAHUS
BEKTOPOB, YMHOXEHHS BEKTOpA

Ha YUCJIO.

Jloka3pIBaTh MPU3HAK KOMITJIAHAPHOCTUTPEX
BEKTOPOB.

Jloka3pIBaTh TEOPEMY O PA3I0KEHUU
T000T0 BEKTOpA MO TPEM TaHHBIM
HEKOMIUJIAHAPHBIM BEKTOpPaM

54



TosToperue, 0GoGIIeHH e 1 5 O6o61maroniee MOBTOPEHUE MOHATHIH Pemarsb crepeomeTpuyeckre 3ajaunHa

CHCTeMATH3aLMs SHAHMIL METOJIOB Kypca T€OMETpUU JI0Ka3aTeJIbCTBO MaTEMaTHYECKHUX
10 knacca, cucreMaTu3anus 3HaHUH. OTHOIIICHUH, HaXOKICHUE
Ucropus pa3BuTusi CTepeOMETpUN KaKHAYKH r€OMETPUUYECKUX BEJTMYUH (JIJTUH, YTJIOB,
1 €€ POJIb B PA3BUTHH COBPEMEHHBIX miomasiei, oobLEMOB).
WHXXEHEPHBIX U Hcnonb3oBath npu penieHun
KOMITHIOTEPHBIX TEXHOJIOTUI CTEPEOMETPUUYECKHX 3a/1a4

IIAaHUMETPHUICCKUC (1)aKTI>I U METOABI.
ITpoBOAUTB TOTMYECKU KOPPEKTHBIE
JI0Ka3aTeIbHbIE PACCyKACHUS

IIPY PELLIEHUU CTEPEOMETPUUECKUX U
IUTAHUMETPUYECKUX 3aad.

CpaBHUBATh U aHATIM3UPOBATH PEATILHBIC
CUTyallH W BBIABJIATHL BO3MOKHOCTDH eé
MOJIEJIMPOBAHUS HAsI3bIKE T€OMETPHUHU.
MopennpoBaTh peaIbHYIO CUTYallUIO0 Ha
A3BIKE TEOMETPHUH U UCCIIEN0BATh
IIOCTPOEHHBIE MOJIENIN, B TOM YHCJIE U C
UCIOJIb30BaHUEM allrapara anreOpsl.
Hcrnons30BaTh KOMIBIOTEPHBIE POIPAMMBI
IIPY PELICHUH 3a7ay.

[Tomy4ats npeacTaBieHUE O FTEOMETPUHUKAK O
pa3BUBAIOILENCS HAyKe, UCCIENYIOLIEH
OKPY’KarOIIHUA MUP,

CBSI3aHHOM C peaJbHBIMH OOBEKTaMH,




IIOMOTAOIIEH PEIINTh PEabHbIE
JKU3HEHHBIE CUTYalLlUU O POJIU
CTEPEOMETPUHU B PA3BUTHHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHH.
CpaBHMBaTh U aHAIM3UPOBATh
YTBEPKJICHHUS C LEJIbIO BBISIBJICHUS
JIOTUYECKH KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUM.

HccnenoBath MMOCTPOCHHBIC MOACIIN.

Hcnonb3oBath G pOBLIE PECYPCHI

OBIIEE KOJIMYECTBO
YACOB I1O ITPOT'PAMME

102
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11 KJIACC

Haspanue pasziena KomuuectBo o OCHOBHBIE BUIBI AEITEILHOCTHA
(TeMbI) Kypca 4aCcoOB CHOBHOE COZICp)KaHHE ydamuxcs
15 [ToBTOpEeHME: KOOPIMHATHI BEKTOpa Ha AKTyanmu3upoBaTh (PaKkThl © METOIbI

AnanutHueckas reoMETpusa

IIJIOCKOCTH U B IIPOCTPAHCTBE,
CKAJLIPHOE  MPOU3BEICHUE  BEKTOPOB,
BBIUHUCIICHUE YIJIa MEXKIy BEKTOpaMHU B
IIPOCTPAHCTBE. YpaBHeHue IIPSAMOM,
MIPOXOAAIIEH Yepe3 JBE TOUKH.

VYpaBHEHHUE IJIOCKOCTH, HOPMaJlb,
YpaBHEHUE INIOCKOCTU B OTPE3KaX.
Bekropnoe npoussenenue. JInnelinpie
HEpaBEHCTBA, JINHEWHOE
IIPOrpaMMHUPOBAHHUE.

AHaIUTUYECKUE METOJbI pacuéTa yria
MEX1y IPSIMBIMHU U TUIOCKOCTSIMUB
MHoOrorpanHukax. ®opmyna
paccTosHUA OT TOYKHU A0 IJIOCKOCTUB
KOOPJIMHATAX.

HaxoxzaeHue paccTossHUM OT TOYKU 10
IUIOCKOCTH B KyOe M  TNpaBUIbHOU
nupamuze

IJTAHUMETPUH, PEIICBAHTHBIC TEME,
MPOBOJUTH AHAIOTHH.

CBOIUTH JEUCTBUS C BEKTOPAMHU K
AQHAJIOTUYHBIM  JCHCTBUSIM C  UX
KOOpJMHATAMH.

BcenoMuuTh onpenienenye cKauspHoro
YMHOKEHHMS U €r0 CBOMCTBA.
BbIyncnsTh ¢ MOMOIIBIO CKATSIPHOTO
YMHOXCHHUS JITTHHBI BEKTOPOB, YTJIBI
MEXly HUMH, yCTaHABINBATh
MIEePIICHINKYIIIPHOCT BEKTOPOB.
BriBoaUTh ypaBHEHUE MIOCKOCTH U
(dhopmyy pacCTOSIHUSI OT TOUKH

JI0 TIJIOCKOCTH.

Pemrate 3agaun, coueras
KOOPAMHATHBII U BEKTOPHBIA METO/IBI.
[TpoBOAUTH JIOTUYECKU KOPPEKTHBIC
JI0Ka3aTeNbHbBIE PACCYKIACHHS

MIPH PEIICHUU T€OMETPUICCKHX 3a1auHa
MIPUMEHEHHUE BEKTOPHO-
KOOPJAMHATHOTO METO/1A.
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AHanu3upoBaTh U MOJECIUPOBATH HA
SI3BIKE TEOMETPUHU PEAIbHBIE CUTYyalUH,
CBSI3aHHBIE BEKTOPaMH UKOOPIMHATAMH.
HccnenoBate NOCTpOCHHBIE MOAEIH,B TOM
YHClIe ¥ C UCIIOJIb30BAHHUEM arapara
anreOpsl.

Hcnonb30BaTh KOMIBbIOTEPHBIE
IIpOrpaMMBEI.

3HAKOMHUTBHCS C UCTOPUEH Pa3BUTHSL
MaTEMaTHUKN

[ToBTOpeHue, 06001mIeHNE 1
cUCTEeMaTH3aIlHs 3HAHUH

15

CeueHnst MHOTOTPaHHUKOB: CTaHAAPTHBIE
MHOTOT'PaHHUKH, METOJICIIEIOB,
CTaHJIapTHBIE TUIOCKOCTH, IEPECEUEHUS
MpsAMBIX U IIockocTel. [lapamnensHbie
MIPSIMBIE U IJIOCKOCTH : IIapaJuIeIbHbIE
CEYEHMS, paCUET OTHOILIEHUMN, YTIIbl MEXKY
CKPEIIMBAIOIINUMHUCS MPSIMBIMHU.
[IepnenquKynsipHBIE TPSMBIE U
IJIOCKOCTH: CTaHJAPTHBIE Maphbl
MEePIEeHANKYISIPHBIX TIJIOCKOCTEN 1
MPSIMBIX, CHAMMETPUHY MHOTOI'PaHHUKOB,
Teopema O TPEX

NEPIEHIUKYIIAPaX, BBIUNCIECHUS JJINH

Crpouts cedeHus.

Pemiates crepeomeTpruueckue 3aaunHa
JI0Ka3aTelIbCTBO MaTEMaTUYECKHUX
OTHOIIICHUM, HAXOXKICHHUE
T€OMETPUUYECKUX BEIUYUH (JJIUH, YTJIOB,
riomasen, o0bEMOB).

Hcnonw30Barh npu pemieHuu
CTEPEOMETPUUYECKUX 3a]1a4
MJTAaHUMETPUIECKHe (DaKThl 1 METOIBI.
[IpoBOAUTH TOTHYECKH KOPPEKTHBIC
JI0Ka3aTelIbHbIE PACCYKACHUS

TIPU PEIICHUN CTEPEOMETPHUIECKUX
3a/1au.

CpaBHHMBATH U aHAIU3UPOBATH
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B MHOTOrpanHukax. [loBropenue:

TJIOIIAIM MHOTOYTOJIbHUKOB,

(hopMyYITBIIIS TUIOIIAICH,
COO0paXKCHUSITIONOOUSI.

[momaau  cedeHM  MHOTOIPaHHUKOB:
IUIOMIAIM  TOBEPXHOCTEH, pa3pe3aHusl Ha
4acTH, COOOpaKEHUS 1MO00Us

peabHble CUTYalluu U BbISIBIISATh
BO3MOKHOCTb €€ MOJCIIMPOBAHUSHA

S3BIKE T€OMETPHH.

MogaenupoBaTh peanbHy0 CUTYalUIO Ha
A3BIKE TEOMETPUU U HCCIIEJ0BATh
IIOCTPOEHHBIE MOJIENIN, B TOM YHCJIE U C
UCIIOJIb30BaHUEM allapara ajareopsl.
Hcnons30BaTh KOMIBIOTEPHBIE IIPOIPAMMBI
IpY PELICHUH 3a/1a4

OOBEM MHOTOTpaHHUKA

17

O6béM Tena. O0bEM IPSIMOYTOJIBHOTO
napajuienenumneaa. 3agaun

00 ynBoeHn# Ky0a, 0 KBaJipaTypeky0a;
O TPUCEKIUH yTJIa.
CrepeomeTpHuuecKue 3a1auu,
CBSI3aHHBIE ¢ 00BEMOM
MPSIMOYTOJIBHOTO NapalyIeIeHIe a.
[IpuknanHble 3aa4u, CBSI3aHHBIEC
BBIYUCIICHHEM 00BhEMA
MPSIMOYTOJILHOTO Mapalljiesienumneaa.
OO6BbEM NpsAMOI TPU3MBI.
CrepeomeTrpuueckue 3aau,
CBSI3aHHBIE C BBIYHCIICHHEM 00BEMOB
npsMoii ipu3Mel. [Ipukinagueie 3anaum,
CBSI3aHHBIE C 00BEMOM

MIPSIMOM TIPU3MBI.

CBoOOHO  omepupoBaTh  MOHATHSIMMU:
00BEM Tema, O00BEM MIPSIMOYTOJIBLHOTO
HapaJuleenuIeaa.

@®opmynupoBaTh  OCHOBHBIE  CBOMCTBa
00BEMOB.

Jloka3bIBaTh TeopeMy 00 00bEMe
HPSMOYTOJIBHOTO MapajuIeNenumnesna,
CIIEZICTBUS U3 HEE.

Paspe3ars MHOTrOrpaHHHKY,
IIepPEKIIaIbIBATh YacTH.

Pemrats crepeomerprueckue 3aaauu,
CBSI3aHHBIC C BEIYHCICHUEM 00bEMa
IPSIMOYTOJIBHOTO MapauIesenuIesa,
MIPU3MBI.

CpaBHHBATh M aHATM3UPOBATH
YTBEPXKJICHHS C IETIbIO BBISBICHUS
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Boruncnenmne 065EM0B Ten

C IOMOUIBIO ONPEIEIIEHHOTO
nHaTerpana. O0bEM HAKJIOHHOU
MIPU3MBI, TUPAMUJIBL.

®opmyna 00bEMa MUPaMUIbIL.
OTtHouieHne 00beMOB MUPAMUJIC
00IIUM YTIIOM.

CrepeomeTpuueckue 3a1a4u,
CBSI3aHHBIE C 00bEMaMU HAKJIOHHOM
MIPU3MBI, TUPAMUJIBL.

[IpukiagHele 3aaa4u 10 TEME
«O0BEMEI TE», CBI3aHHEBIC ¢ 00BEMOM
HaKJIOHHOM IPU3MbI, TUPAMHU/IBI.
[Ipumenenue 00bEMOB. Briuucienne
paccTosiHUs 10 MIOCKOCTH

JIOTUYECKH KOPPEKTHBIX U

HEKOPPEKTHBIX PACCYXACHUM.
AHanu3upoBaTh U MOJEINPOBATHHA
SI3bIKE T€OMETPHUH peallbHbIE

CUTYallUH, CBA3aHHbIE C 00BEMOM
MPSIMOYT'OJIBHOTO MapaJljiesienuIea,
IIPU3MBI, TUPAMHUJIBL.

HccnenoBats NOCTpOCHHBIE MOAEIH,B TOM
YHCJIE U C UCIIOJIB30BAHUEM allapara
anreopsl.

BBIBOINUTE OCHOBHYIO HHTETPAJIBHYIO
(dhopMyIy 1Sl BBIYUCICHUSI 00BEMOB TEJ.
Jloka3piBaTh TeopeMy 00 00BEME
HAaKJIOHHOM TpU3MBl Ha IpuUMEpe
TPEYTrOJIbHOU IPU3MBI U

JUTSl TIPOU3BOJIBHOM TIPU3MBI.

Jloka3bIBaTh TeopeMy: 00 00bEMe MUpaMubl,
dhopmynupoBaTh CIEACTBUAN3 Hee: 00bEM
yced€HHOM nupaMuabl. BeiBomuts Gpopmyny
JUISL BBIYMCIIEHUS] 00BEMOB YCEUEHHOM
IUPAMMUIBI

Tena Bpamenus

24

Hunuanpuueckas MTOBEPXHOCTb,
obOpasyromue MATUHAPUYECKOU
MTOBEPXHOCTH.

CB00OIHO ONIEPUPOBATH MOHATUSIMHU:
MUIMHAPHUYCCKAsA MOBEPXHOCThb, HUJIIMHIP.
N3ygath criocoOsl
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Humuaap. [psmoii kpyroBoi

uuuHap. Inomane noBepxuoctu
HWIMH]IPA.

Konnueckas moBepxHOCTh, 00pa3yromye
koHuveckoil moBepxHoct. Konyc. Ceuenue
KOHYCAaIlJIOCKOCTBIO, MapajlieIbHON
IIJIOCKOCTH OCHOBAHMS. Y CEUEHHBIN
koHyc. M300paxeHne KOHYCOB U
yCEUEHHBIX KOHYCOB.

[Inomanp 60KOBOM MOBEPXHOCTH U
TMIOJIHOM MMOBEPXHOCTU KOHYCA.
CrepeomeTpuueckue 3a1aun

Ha JI0Ka3aTeNbCTBO M  BBIUUCIICHHUE,
IIOCTPOCHHEM  CEYEHUM  LWJIMHJPA,
KOHYyca.

[IpuknanHble 3a71a4u, CBSI3aHHBIEC
LUJIHHIPOM.

Cdepa u map.

Ilepeceuenue cdepsl u mapa

¢ mockocThio. Kacanue mapa u

cdepsl mIocKocThi0. Bua u
n300paXkeHue 1mapa.

VYpaBuenue chepsl. [nomans chepsr neé
yacTei.

Cummerpus chepsl 1 mapa.

MOJIYYEHUS LUITMHIPUYECKON

MIOBEPXHOCTHU, LIWJIMHAPA.

N306paxaTh HUIUHAP U €r0 CEYCHUS
IJIOCKOCTBIO.

CB000OIHO ONIEpPUPOBATH MOHITHIIMHU:
KOHUYECKasi IOBEPXHOCTh, KOHYC,
yCeu€HHBINA KOHYC. M3ydaTh criocoObI
MOJIy4YEHUs! KOHUYECKOM TOBEPXHOCTH,
KOHYca.

N300paxaTh KOHYC U €ro CEYeHHUs
IJIOCKOCTBIO, MPOXOIAIIEH Yepe3 OCh,H
IJIOCKOCTBIO, IEPIEHAUKYJIIIPHON

K OCH.

BeBoguTe  GopMynbl A7 BBIYHCICHHS
OOKOBOW W TIOJHOH IOBEPXHOCTEH TeI
Bpaiienus. Pemars

CTEPEOMETPUYECKHE 3aJa4H, CBSI3aHHBIEC
TEeJaMU BpAIleHUs, HaX0XICHUEM IO N
OOKOBOM U MOJIHOM MOBEPXHOCTH,
MMOCTPOEHUEM CEUECHUU.

Hcnonp30Bath py peIIeHNHN 3a1a4
IJIaHUMETpUYECKHe (PaKThl U METOJIbI.
CpaBHUBaTh U aHAIM3UPOBATH
YTBEPKACHUS C LIEIbIO BBISIBICHUS
JIOTUYECKH KOPPEKTHBIX U

HEKOPPEKTHBIX PACCYKIECHUMN.
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CrepeomeTpuueckue 3a1a4u

Ha JI0Ka3aTeIbCTBO U BHIYHUCIICHUE,
CBsI3aHHBIE CO CEepoit U MapoM,
IIOCTPOEHUEM UX CEUCHUH

IIJIOCKOCTBIO.

[IpuknanHble 3a1a4u, CBSI3aHHBIECO
cdepoii u mapom.

[loBTOpEHME: OKPYKHOCTH Ha
IJIOCKOCTH, BBIYMCIICHUS B

OKpPY’KHOCTH, CTaHAApTHBIE

noxoous.

Pa3nnunble KOMOMHALIMY TEJ BpallleHUs U
MHOI'OTPaHHUKOB. 3aiauu 1o teme «Temna u
MMOBEPXHOCTUBPAILICHUS

AHanu3upoBaTh U MOJICTUPOBATHHA

SI3BIKE TEOMETPHUH PeabHBIC

CUTYallUH, CBSI3aHHBIE C KOHYCOMU
LAJTHHIPOM.

HccnenoBaTh MOCTPOSHHBIE MOJIETH,B TOM
YHCIIe U C UCIIOJIB30BAHUEM arlapara
anreopsl

AKTyanu3upoBaTh GaKThl © METOIbI
IUTAHUMETPHH, PeJIeBaHTHBIC TEME,
IIPOBOJIMTH aHAIOTHH.

CB00OIHO ONIEpUPOBATh MOHATHIMHU: cepa
¥ map, IeHTpP, paauyc, tuamerpchepsl u
nrapa.

HccnenoBaTh B3aMMHOE pactioiokeHuecqepsl
U TUIOCKOCTH.

@opMynHMpOBaATH ONPEIEICHUE
KacaTeJbHOM TIOCKOCTH K cepe.
Jloka3bIBaTh TEOPEMBI O CBOMCTBE U
MpU3HaKe KacaTeIbHOU MIOCKOCTH.
BreiBoHuTE (hOpMYITY /ISl BEIYMCIICHHUS
IomIaau cepsl uepes paanyc cheps.
Pemrats crepeomerpudeckue 3aaaum,
CBSI3aHHBIE CO CEepoil U mapom,
HaxO0>KJICHUEM IUTOIIaiu chephl U €€ yacTeu,
MMOCTPOCHHUEM CEUYEeHUM chephln mapa.
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AHaIM3UPOBATh U MOACTHPOBATHHA
S3BIKE TEOMETPHUHU PEaTbHbIC

CHUTYAIlUH, CBSI3aHHBIC C IAPOM U
chepoid.

Pemrates mpocTeie 3a1a4n, B KOTOPBIX
GurypupyoT KOMOMHALIMYU TEJ BPAICHUS
Y MHOTOTPaHHUKOB.

Hcnonp30BaTh py pelIeHud 3a/1a4,
CBSI3aHHBIX CO c(hepol u mapom,
TUTAHUMETPUYECKUE (PaKThl K METOIBI.
Pemrats crepeomerpuyeckue 3aaaum,
CBSI3aHHBIC C TEJIAMH BpaIlCHUS,
MOCTPOSHUEM CEUCHHI TeJ1 BPALICHHUS,C
KOMOWHAIMSIMH TEJT BPALICHUS U
MHOTOTPaHHHUKOB.

[TpoBOIUTH TOTHYECKH KOPPEKTHEIE
JI0Ka3aTelbHbIE PACCYKACHUS

MIPH pPEIICHUU TeOMETPUIECKUX 3a1a4,
CBSI3aHHBIX C NEPIEHIUKYISIPHOCTHIO
IIJIOCKOCTEM.

AHanu3upoBaTh 1 MOJIETUPOBATh Ha
SI3BIKE TEOMETPUH pealTbHBIC CUTYAINH,
CBSI3aHHBIE C MHOT'OI'PaHHUKAMH.
HccnenoBats NOCTPOCHHBIE MOETH,B TOM
YHCIIe U C UCIOJIb30BAaHUEM arapara
anreopsl




[Tioma i moBepXHOCTUH
00BEMBI KPYTJIBIX T

O06bEM numuHIpa. Teopema

00 00BEME IPSIMOTO MIITUHPA.
IImomany OOKOBOU U ITOJIHON
MTOBEPXHOCTH IIVITHHIPA.

Boruncnenmne 065EM0B Ten

C IOMOUIBIO ONPEIEIEHHOTO
unterpana. O6bEéM KoHyca.

[Tnomanu 60KOBOI U MOTHOM
MMOBEPXHOCTH KOHYCA.
CrepeomeTpuueckue 3a1a4uu,
CBSI3aHHBIE C BBIYUCIIEHHEM 00BEMOB
IWJIMH]Ipa, KOHYyCA.

[Tpuknaaneie 3anauu 1o TeMe «O0bEMbIN
IUTONIAX TOBEPXHOCTEN TEIL.

OO06bEM 11apa ¥ apoBOTO CEKTOpA.
Teopema 00 00wéMe mrapa. [Tnomans
cdepsl.

CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C BHIYHCIEHUEM 00BEMOB I1apa,
IIAPOBOT'O CETMEHTA, IIAPOBOTOCEKTOPA.
[IpukanHblie 3a1a4u M0 TEME

«OO0BEMEI Te», CBI3aHHEIC

¢ 00BEMOM I11apa U TIIOLIA/ABI0 C(hepBbI.
COOTHOIICHUS MEXTy IUTOIIAIIMHU
MOBEPXHOCTEN M 00bEMaMU OJOOHBIX

CB00OIHO OTIEPUPOBATH MOHATUSIMHE: 00BEM
Tela, TUIOIAb MIOBEPXHOCTH.
dopMmynupoBaTh ~ OCHOBHBIE  CBOMCTBa
00BEMOB.

JlokaspIBaTh TEOpPEMBI: 00 00BbEME
HWIAHPA; 00 00bEMe KOHYCa.

BbIBoIUTH (hOpMYIIBI TSI BRIYUCIICHUS
00BbEMa yce4€HHOr 0 KOHYyca.

HccnenoBaTh MOCTPOSHHBIE MOJICITH,B TOM
YHCIIe U C UCIOJIB30BAHKUEM arapara
anreopsol.

3HaTh BO3MOYKHOCTH PEIICHUS 33a71a4d Ha
HIOCTPOCHHE IIUPKYJIEM U JIMHEHKOMU,0
KJIACCHYECKUX HEPa3pelINMBbIX 3a7adax.
CB00OIHO ONIEpPUPOBATH MTOHATUSIMHU:
IapOBOM CErMEHT, IAPOBOM CIIOH, IIapOBOM
CEKTOp, OCHOBAHHE U BHICOTACETMEHTA,
OCHOBAHWE ¥ BBICOTA IIAPOBOTO CIIOS.
BbIBOIUTH hOPMYITBI 1J1s1 HAXOKICHUS
00BEMOB IIAPOBOTO CETMEHTA, IIIAPOBOTO
ceKTopa, miomaan cdepsl. Jloka3pBaTh
Teopemy 00 00bEéMe mapa.Pemate
CTepeOMETpPUYECKHE 3a/1a4H, CBSI3aHHBIE C
00BEMOM 11apa, HIapoOBOTO
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TEJL
[Tomo6HbIE TeNa B IPOCTPAHCTBE.
N3menenue o0bEMa npu mogo0uu.
CrepeomeTpHuuecKue 3a1auu,

CBSI3aHHBIC C BBIYHCIICHUEM 00BEMOBTEN U
IJI0IIAeH TOBEPXHOCTEN

CerMEHTa, IIApOBOT'0 CEKTOPA,
IJIOMIABIO CephI.

CpaBHHBATh ¥ aHAITM3HPOBATH
YTBEPIKJCHHUS C LIEJIBIO BBISBICHHUSI
JIOTHYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACcCyXICHUH.
AHaIM3UPOBATh H MOJICIIUPOBATHHA
SI3BIKE TEOMETPHH PEabHbIC

CHUTYaIIUHU, CBSI3aHHBIC C 00BEMOM

IIapa, mapoBOro CErMEHTa, IIapOBOTO
CErMEHTA, TUIOMIAIbI0 ChEepBI.
CB000IHO OnIEpPUPOBATH TOHATHEM:
NOJJOOHBIE TEJa B IPOCTPAHCTBE.
Beraucnsate 00BEMBI TSN ¢ TTOMOIIIBIO
OTIPENIeIEHHOTO UHTETpaa.

Pemrats crepeomerpudeckue 3aaaum,
CBSI3aHHBIC C COOTHOIICHUSIMH MEXK]LY
TJIOMIA/ISIMK ITOBEPXHOCTEH U 00BEMaMHU
MOTIOOHBIX TEll.

[TpoBOIUTH TOTHYECKH KOPPEKTHBIE
JI0Ka3aTeIbHBIC PACCyKIACHHUS

TIPH PEIICHUY Te€OMETPUICCKHX 3a71ad,
CBSI3aHHBIX C BBIYMCICHHEM 00BEMOB TEJI C
MTOMOIIIBIO OTIPEICTIEHHOTO WHTETpaa,
HAXO0XKJICHHEM COOTHOIIICHHS MEXLY
IO ISIMA
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MOBEPXHOCTEH U 00BEMaMHU TTOTOOHBIXTE.

AHanM3UpoBaTh U MOJEIUPOBATHHA
SI3BIKE TEOMETPUU PEATIbHBIE
CUTYaIlH, CBSI3aHHBIC C 00bEMaMU U
IIOBEPXHOCTSAMMU T,

Ha JI0Ka3aTeIbCTBO U HA HAXOXK/CHUE
reOMETPUYECKUX BEITUYUH

JIBH)KEHMS

JIBrokeHust npoctpaHcTBa. OTOOpakeHusl.
JIBvokeHust 1 paBeHCTBO Guryp. Oomue
CBOMCTBaABIXCHUI. Buabl nBIOKeHNUI:
napajuieNIbHBINA IEPEHOC, IEHTPATbHAS
CUMMETpHS, 3epKaJibHasi CHMMETpHS,
IIOBOPOT BOKPYT IIPSIMOM.

IIpeoOpaszoBanus nogodus. [Ipsmas uchepa
Ditnepa.

I'eomerpuueckue 3aaun Ha

MPUMEHEHHE JABIKEHHSI

[IpuMeHaTh  mpaBuia  BBIIOJIHEHHS
JICCTBUN  CJIOKEHUSI W BBIYMTAHMS
BEKTOPOB, YMHOKE€HHUSI BEKTOPA

Ha YMCJIO MPU PEUICHUHU 3a7a4.
Haxoauts koopnHaThI BEKTOpa

B JaHHOM 0a3uce ¥ CTPOUTH BEKTOPIIO
€ro KOopJIrHaTaM.

BcnoMHNUTE onpeneneHne CKalusipHOro
YMHOXEHHUS U €ro CBOMCTBA.
BBIUHCIISTE C MOMOIIBIO CKAISIPHOTO
YMHOXEHHUS JJIMHBI BEKTOPOB, YIJIbI
MEXK1y HUMH, YCTAHABJIMBAaTh
MEPIIEHAUKYISIPHOCTH BEKTOPOB.
AHanu3upoBaTh U MOJIETUPOBATHHA
SI3BIKE TEOMETPHUU pPeAJIbHBIE

CUTYaIINH, CBSI3aHHBIC C PU3NUECKIMHU
BEKTOPHBIMU BEJTUYMHAMH.
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Hcnonp30Bath MpH pelieHUH 33134,
CBSI3aHHBIX C BEKTOPaMHU

B [IPOCTPAHCTBE, IJITAHUMETPUICCKUE
(aKThl 1 METO/IBI.

CB00OIHO ONIEpUPOBATh MOHATUSIMHU:
0TOOpaXeHHE MPOCTPAHCTBA Ha ceOs,
JIBMDKEHUE MTPOCTPAHCTBA; ICHTPAIbHAS,
oceBasi M 3epKajbHasi CAMMETPHH,
napasuieNIbHbINA MIEPEHOC;PaBEHCTBO U
nogooue duryp.

Jloka3bIBaTh YTBEPIKICHHS O TOM, YTO
LEHTpaJIbHAs, OCeBAs U 3epKaJIbHAs
CUMMETPHH, TapaJUICIbHBIN MTEPEHOC
SIBIISTFOTCS IBUYKCHUSIMU. BBIIOTHATH
npeoOpazoBaHMs T0100US.
OnepupoBaTh NOHATUSIMU: TIpsiMast ucgepa
Oiinepa.

Pemate reomerpuyeckue 3a1aumc
UCIOJIb30BAHUEM JIBUKECHUH.
Hcnonp30BaTh pH pemieHnH 3a/1a4
JIBYDKEHUS MIPOCTPAHCTBA U MX CBOMCTBA

[ToBTOpeHue, 06001IeHNE 1
cHCTEMaTH3aInsI 3HaHUH

17

Ob6o0m1aroriee MOBTOPEHNE MOHATHIA U
METOJIOB Kypca reOMEeTpUH
10-11 xiraccoB, cuCTEMAaTHU3ALIM

Pemrate CTCPCOMCTPUYCCKUC 3ala4u Ha
J0Ka3aTcJIbCTBO MaAaTEMAaTUYCCKUX
OTHOIJ_ICHI/II\/’I, HaxXO0XIACHUC
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3HAHHH.

Ucropus pa3BuTusi CTEpeOMETPUU KaKHAYKH
1 €€ POJIb B PA3BUTHH COBPEMEHHBIX
WHXXEHEPHBIX U

KOMITHIOTEPHBIX TEXHOJIOTUI

reOMETPUUYECKUX BEJIUYUH (IUIHH,
YTJI0B, TUIOHIA/IeH, 00BEMOB).
Hcnonbs30Bath Mpu pelieHun
CTEPEOMETPUUECKUX 3314
IJIaHUMETpUYecKe (paKThl

U METOJIBI.

[IpoBOAUTH TOTMYECKU KOPPEKTHBIE
JI0Ka3aTeJbHbIE PACCYKIACHUS

MIPU PEUICHUHU CTEPEOMETPUUECKUXHT
IJIAaHUMETPUUECKHX 3aJ1au.
CpaBHMBaTh U aHAIU3UPOBATh
peaJIbHbIE CUTYallUH U BBISBIISTD
BO3MOYKHOCTb €€ MOJIETMPOBaHUSIHA
SI3BIKE TEOMETPHH.

MopenupoBaTh peajlbHyIO CUTYalluIOHA
SI3bIKE T€OMETPHUH U UCCIIEI0BATh
IIOCTPOEHHBIE MOJIENIN, B TOM YHCJIE U C
WCIIOJIb30BaHMEM alrapara ajreOpsl.
Hcnonp30BaTh KOMIIBIOTEPHBIE IPOIPAMMBI
IIpy pemeHnu 3aaad. [lomyqars
MIPEICTABICHUE O TEOMETPUUKAK O
Pa3BHUBAIOIICICS HAYKE, UCCIEAYIOLIEH
OKPY KaOIIUKA MUD,

CBSI3aHHOM C peaIbHBIMU 00BEKTaMH,
MIOMOTalOIE PEMIUTD PEATIbHBIE
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JKU3HEHHBIE CUTYALUU O POJIU
CTEPEOMETPUU B PA3BUTUU
COBPEMEHHBIX MHXKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBILIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME
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PABOYAS ITPOT'PAMMA
«BEPOATHOCTDb U CTATUCTUKA»

INOACHUTEJIBHAS 3AITMCKA

VYueOHblil Kypc «BeposITHOCTh U CTaTUCTHKA» YIIIyOJIEHHOTO YPOBHSI SIBIISIETCS MPOJOKEHUEM
Y pa3BUTUEM OJIHOMMEHHOI'0 y4eOHOro Kypca yrilyOJEHHOTO YpOBHS HA YPOBHE CpEJHEro oOILero
o0Opa3oBaHusl. YyueOHnblit Kypc npeaHasHaueH s (OPMHPOBAHUS y OOYUYaAIOIIUXCS
CTaTUCTUYECKOM KYJIBTYpbl W IIOHUMaHHUS POJIM TEOPUHM BEPOSATHOCTEHM KaK MaTeMaTH4eCKOIo
MHCTPYMEHTA ISl M3Y4YCHHs CIIy4alHBIX COOBITHH, BeMWYMH M mporeccoB. [Ipu m3yueHunm Kypca
o0oramaroTcsi NpeACTaBICHUA OO0YyYalolMXCs O METoJaX MCCIeIOBaHUS M3MEHYMBOIO MHUDA,
pa3BUBacTCA IMOHUMAaHUWE 3HAYUMOCTH M OOIIHOCTH MAaTEeMaTHYECKHX METOJOB IIO3HAHUS Kak
HEOTHEMJIEMOM 4aCTU COBPEMEHHOI'0 €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHHUS.

Coneprxanue yueOHOT0 Kypca HalpaBJIeHO Ha 3aKpeIICHUE 3HAHUH, TOTYYSHHBIX TPHU N3YUYCHUH
Kypca Ha ypOBHE OCHOBHOIO 00Ilero oOpa3oBaHus, U Ha Pa3BUTUE MPEICTABICHUN O ClydailHbIX
BEJIMYMHAX U B3aMMOCBSA3X MEXAY HUMHM Ha BaXKHBIX IIPUMEpax, CHOKETBl KOTOPBIX IOYEPIIHYTHI
U3 OKpyXkarolero mupa. B pesynbrare y oOyuaromuxcst JOKHO COPMHUPOBATHCS MPE/CTaBICHUE
0 HauboJiee YMOTPEOUTEIbHBIX M OOLIMX MATEMAaTHYECKHX MOMAEISAX, MCIOJIB3YEMbIX JJISl OMHCAHUS
AQHTPOIIOMETPUUECKUX M JeMOTpapHuuecKuX BEJIMYMH, IOIPEIIHOCTEN B PAa3JIMYHbIE POAA U3MEPEHUSX,
JUTUTEIIFHOCTH 0€30TKa3HOH PadOThl TEXHHMYECKHX YCTPOWCTB, XapaKTEPUCTUK MACCOBBIX SIBICHUH M
IpoIIecCOB B oOuIecTBe. YUeOHBIH Kypc sBiIseTCsl 6301 /17151 OCBOEHUS BEPOSITHOCTHO-CTAaTUCTUYECKUX
METOJI0B, HEOOXOJUMBIX CIIEHUAIMCTaM HE TOJbKO WHXEHEPHBIX CIIELUAIbHOCTEH, HO TaKke
COLUAIBHBIX U NCUXOJIOTUYECKUX, MTOCKOJIbKY COBPEMEHHbIC OOIECTBEHHbIE HAYKH B 3HAYUTEIHHOMN
Mepe HCHOJIb3YIOT almnapar aHajiu3a OOJbIIMX JaHHBIX. LleHTpanbHyl0 dYacTh y4yeOHOro Kypca
3aHHUMAaeT O0CYXKJEHHE 3aKOHa OOJIBIIMX YHcel — (YHAAMEHTAIBHOTO 3aKOHA MPUPO/bI, UMEIOLIETo
MaTeMaTUYECKYI0 (opMan3aIuio.

B cooTrBercTBUM ¢ yKa3aHHBIMH ILEJIIMH B CTPYKType YydeOHOro Kypca
«BeposiTHOCTP W CTaTHCTHKa» Ha YINIYOJEHHOM YPOBHE BbIIEIEHBI OCHOBHBIE COJEpXKaTelbHbIE
auHun: «CiyyaiiHble cOOBITHS U BEpOSITHOCTU» U «CilyyaiiHble BETUYMHBI U 3aKOH OOJIBIINX YHCEI».

[ToMHMMO OCHOBHBIX JIMHUU B y4EOHBIH KypC BKJIIOYEHBI 3JIEMEHTBI TEOPUH I'padoB U TEOPUU
MHOXECTB, HEOOXOAMMBIE JUIs TOJHOLIEHHOTO OCBOEHHUs MaTepualla JaHHOTO Y4eOHOro Kypca M
CMEXHBIX MaTEMaTHUYECKUX yUEOHBIX KYpCOB.

Conepxanune nuHuM «CiydaifHple COOBITMSL W BEPOSITHOCTH»  CIYXKHMT  OCHOBOM JUIA
dbopMHUpPOBaHUS TIPEICTABICHUM O PaCHpeNesIeHUd BEPOATHOCTEH MEXKTy 3HAYEHUSMU CIIyYalHBIX
BEIWYUH. BakHYI0 4acTb B DTOM COAEPKATEIBHOM JIMHUM 3aHUMAET U3Y4EHHE N€OMETPUYECKOro U
OMHOMHUAIBHOIO PaCHpe/leIeHN U 3HAKOMCTBO C UX HENPEPhIBHBIMU aHAJIOTaMU — MOKAa3aTEJIbHBIM U
HOPMAaJIbHBIM PacCIpeleICHUSIMH.
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Tembl, cCBsI3aHHBIE C HEOPEPHIBHBIMU CIIYYaHBIMH BEJIMYMHAMU U  paclpeaeieHUs MU,
AKIEHTUPYIOT BHUMaHUE O0Yy4aroNINXCs HA ONMMCAHUU M U3YYCHHH CIIyYalHBIX SIBICHUI C MOMOIIBIO
HenpepbIBHBIX  (QyHKIUHA. OCHOBHOE BHUMAHHUE YAENSETCS IIOKa3aTeIbHOMY U HOPMaJbHOMY
pacipeesIeHUsIM.

B yuebHOM Kypce mpeaycMaTpuBaeTCs 03HAKOMHUTENbHOE U3YUYEHUE CBSI3U MEXK]Y CIlydalHBIMU
BEJIMYMHAMU W OIHMCAHUE JTOW CBS3H C MOMOIIBI0 KOAIPPUIIMEHTA KOPPENISIMA H €r0 BRIOOPOYHOTO
aHaJiora. JTH 3JIEMEHTHI COAepKAHUSI PA3BUBAIOT TEMY
«/lmarpaMMBbl paccenBaHUs», U3YUCHHYIO HA YPOBHE OCHOBHOTO 00IIEero oOpa3oBaHusi, U BO MHOTOM
OMMPAIOTCS HA CBEJICHUS U3 KYpCOB aJireOpbl U TEOMETPUH.

Emé onun smeMeHT conep:kaHusi, KOTOPBIM MpeasiaraeTcsi Ha O3HAKOMHUTEIBHOM YpPOBHE —
MOCIIEI0BATENbHOCTh CIYYallHBIX HE3aBUCHUMBIX COOBITHH, HACTYHAaONIMX B €JUHHUILY BPEMEHHU.
O3HakoMJIEHUE C pacIpeesICHUeM BEpPOSITHOCTEW KOJMYECTBA TAKMX COOBITHI HOCUT Pa3BUBAIOLIUI
XapakKTep U SBJSETCS aKTyalbHBIM Ui OyAyIIUX aOUTYpUEHTOB,  IOCTYMAIOUMX  HAa  y4ueOHBIE
CHEIUAILHOCTH,  CBSI3aHHBIE C OOIECTBEHHBIMU HAYKAMH, IICUXOJIOTUEH U YIIPABICHUEM.

Ha wusydyenne yueOHOro kypca «BeposSTHOCT, U CTAaTUCTHKa» Ha YIUIyOJEHHOM YPOBHE
orBoautcs 68 vacos: B 10 kmacce — 34 uaca (1 yac B Henmemo), B 11 kmacce —34 gaca (1 yac B
HEJIEIIO).

COJEP)KXAHUE OBYYEHMUS10
KJIACC

I'pad, cBs3ubIii rpad, nytu B rpade: mukibl U nenu. CTeneHs (BaleHTHOCTD) BepIIuHbL. [ padbl
Ha IJIOCKOCTH. /lepeBbs.

CrnyuvaiiHble SKCIEpUMEHTHI (ONBITBI) M Ciy4ailHble COOBITHS. OJIEMEHTApHbIE COOBITUS
(ucxonpl). BeposTHOCTH ciy4ailHOro coObITHS. BIU30CTH YACTOTHI U BEPOATHOCTH COOBITHIA.
CrnyyailiHble ONBITHI C PABHOBO3MOXHBIMU AJIEMEHTAPHBIMU COOBITUSMHU.

Onepauuu Haja COOBITHSIMH: TEpeceueHue, OObEeIUHEHHE, MPOTUBOIOIOKHBIE COOBITHS.
Huarpammsl Diinepa. @opmyia ClI0KEHUS BEPOITHOCTEH.

VYcioBHas BEPOSTHOCTb. YMHOMKEHHME BEPOSTHOCTEH. JlepeBO CIIy4dalHOrO JKCIIEpUMEHTA.
®dopmyna nonaHo# BeposTHocTU. Dopmyrna baiieca. HezaBucrumbie coObITHS.

bunapHbIif cy4daliHbli ONBIT (MCIIBITaHUE), ycnieX U Heynada. HezaBucumele ucnbitanus. Cepus
HE3aBUCHUMBIX MCIBITAaHUM a0 mepBoro ycmexa. IlepectaHoBku u ¢akropuan. Yucno coueTaHuil.
Tpeyronsauk [Tackans. @opmyna Ounoma HeroToHa.

Cepus He3aBUCUMBIX ucnbiTaHul beprymnu. CinydaiiHblii BBIOOp U3 KOHEYHOWCOBOKYITHOCTH.

Cnyyqaiinas BenmuuHa. Pacnipenenenue BepositTHocTeil. Jlmarpamma pacnpeaenenus. Onepanuu
HaJl CIyYailHbIMU BelWYMHaMU. buHapHas ciydaiiHas BenuuunHa. [IpuMepsl pacrpeneneHuii, B TOM
YucJie FeOMETPUUECKOe 1 OMHOMUAIBHOE.
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11 KIIACC

CoBMecTHOE pacnpeielieHHe IByX CllydaiHbIX Beau4nH. He3aBucumble ciy4aiiHbIEBETMYNHBI.

Matemaruueckoe OXHUJaHHUE CIy4alHOM BenuuuHbl (pacrpeneneHus). [Ipumepsl npuMeHeHus
MaTeMaTHYeCKOro OKMAAHUs (CTpaxoBaHHUe, JoTepes). Maremaruyeckoe OKuAaHue OuHapHOU
CIIy4yallHOM BeIMYMHBI. MaTeMaTudecKoe OXKMIAHUE CYMMBI CIy4alHBIX BeIW4YMH. MareMarnyeckoe
O’KU/IaHUE T€OMETPUUYECKOI0 U OMHOMHUAIBHOTOpaclpeieIeHUN.

Jucnepcusi U CTaHAApTHOE OTKJIOHEHHE CIIy4allHOW BenuuuHbl (pacrpexaenenus). Jucnepcus
OMHapHOH ciydaliHOW BenW4YMHBL. MaTeMaTHuecKoe OKUJAaHUE MPOU3BEJNCHUS U JUCIEPCHUS CYMMBI
HE3aBUCHMBIX CIy4alHBIX BeNMWYHMH. Jlucmepcuss W CTaHAAPTHOE OTKJIOHEHHWE OWHOMHAIBHOTO
pacnpezenenus. Jlucnepcus U CTaHAapTHOE OTKIOHEHUE T€OMETPUYECKOIO PacIpeeIICHuUs.

HepasencrBo YeOniméBa. Teopema YebObiméBa. Teopema beprymmu. 3akoH OONBIINX YHUCEIL.
BeiGopounsiii MeTon wuccienoBaHuii. BpiOopounble XxapakTepucTHKU. OLEHHBaHHE BEPOSTHOCTH
COOBITHSI TIO BBIOOPOYHBIM JaHHBIM. lIpoBepka MPOCTEHIIMX TUHOTE3 C IMOMOIIBIO HM3YYEHHBIX
pacrpeeneHui.

HenpepsiBable ciydaiinble BenuuuHbL. [Ipumepsl. @DyHKIUSA IIJIOTHOCTH  BEPOSITHOCTH
pacnpeneneHus. PaBHOMepHOe pacnpeleneHHe M €ro CBOWCTBA. 3ajaud, IPUBOIALIME K
[OKa3aTeJIbHOMY paclpeieseHNIo. 3ajaun, IPUBOJAIINE K HOpMaJIbHOMY pacripeaeneHuto. OyHkuus
IUIOTHOCTH BEPOSITHOCTH IIOKA3aTENBbHOTO pacrpeneieHus, (QyHKIHUS IUIOTHOCTH BEPOSATHOCTH
HOpMaJIbHOrO pacnpeaeneHus. yHKIusA INIOTHOCTUN CBOMCTBA HOPMAJIbHOT'O PaclpeeICHuUs.

[TocnenoBarenbHOCT,  OJAMHOYHBIX  HE3aBUCHUMBIX  COOBITHH. 3amadyd, MPUBOJAIINE K
pacnpeznenenuto Ilyaccona.

KoBapuanus nByx ciydaiiHbix BenuuuH. Koagduiuent nuneiinoil koppensuuu. CoBMeCTHbIE
HaOJIr0IeHUs ABYX BeIU4uH. BpiGopounblil koadduuuent xoppensuuu. Paznuuue mexay JuHEHHON
CBSA3BIO U IPUYUHHO-CIICICTBEHHOM CBA3bI0. JIMHEHas perpeccus, MeTOJ HAMMEHBIIINX KBAaIpaToOB.

INPEJIMETHBIE PE3YJIBTATDBI

K kony 10 kiacca oOydaromuiics HaAyqIuTCs:

cBOOOZIHO omepupoBaTh MNOHATUSAMHU: Trpad, IUIOCKUN rpad, cBsA3HBII Tpad, NyTh B rpade,
LeNb, LIUKII, IEPEBO, CTENEHb BEPIUINHBI, IEPEBO CIIyUYallHOTO SKCIIEPUMEHTA;

CBOOOJHO OIEPUPOBATH MOHATHSAMHU: CIy4allHBIH SKCIIEPUMEHT (OMBIT), CIy4ailHOE COOBITHE,
JJIEMEHTapHOE cllydailHOe COObITHE (3JIEMEHTapHbI HCXOJ) CIy4YallHOrO OIbITa, HaXOAMTH
BEPOSITHOCTH COOBITUI B OIBITAX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSMU;

HaxOJUTh U POPMYJIMPOBATH COOBITHS: TIEPECEUCHUE, 00bETMHEHHNE TaHHBIX COOBITHI, COOBITHE,
IIPOTUBOIOJIOKHOE JAHHOMY, MCIOJIb30BaTh Juarpammsl Oiliiepa,
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KOOPJIMHATHYIO MPSIMYIO JUIsl PELIEHUs 3a/1a4, T0JIb30BAThCA (POPMYIION CIIOKEHUS! BEPOATHOCTEH ISt
BEPOSTHOCTEH JABYX U TPeX CIIy4ailHBIX COOBITUH;

OIIEpUPOBATh NOHATHUAMHU: YCIOBHAsi BEPOSATHOCTb, YMHOXXCHHE BEPOSTHOCTEH, HE3aBUCHUMBIC
COOBITHS, IEPEBO CIyYatHOTO SKCIEPUMEHTA, HAXOJUTh BEPOSTHOCTH COOBITHI C MOMOIIBIO TPaBUIIa
YMHOXXEHUS, JepeBa CIy4yailHOro OmbITa, MCIOJIb30BaTh (POPMYIy IOJHOM BEPOSTHOCTH, (HOpMYITY
Baiieca mpu pemieHnn 3a1a4, OnpeaensTh HE3aBUCUMOCTh COOBITHI 1O (hopMyse M MO OpraHU3alUH
CIIy4ailHOT O 3KCIICPUMEHTA;

NPUMEHSTh W3y4EeHHBbIE KOMOMHATOPHBIE (OPMYJIBI IJIsl TEPEUUCICHHS JIEMEHTOB MHOXECTB,
3JIEMEHTAPHBIX COOBITUH CIy4ailHOrO ONbITA, PELICHU 3aj]ay 10 TEOPUU BEPOSTHOCTEH;

CBOOOZIHO ONIEpHUPOBATh MOHATUSAMHU: OWHAPHBIA CIy4alHbIA ONBIT (MCHBITAHUE), YCIEX U
HeyJaya, HEe3aBUCHMBbIE HCIBITAHUs, CEpUsl UCIBITAaHUM, HAXOAUTh BEPOATHOCTHU COOBITHIl: B cepuu
UCIBITAHUM 10 TEpPBOrO YycCIexa, B CEpUM HUCHBITaHUW bepHymin, B omneiTe, CBSI3aHHOM CO
CllydaiiHbIM BBIOOPOM M3 KOHEYHOH COBOKYITHOCTH;

CBOOOZIHO ONEpUPOBATHh MOHATHUSAMHU: ClydyallHas BEJIMYMHA, PACIPEICICHHUE BEPOSTHOCTEH,
qyarpaMma pacipejelieHusi, OuHapHas ciydaiiHas BeJIMYMHA, TEeOMEeTpHUYEecKoe, OMHOMHAIbHOE
pacrpeneneHue.

K xoniy 11 ki1acca oOy4daronuiicss HAy4YuTCs:

OTIepUPOBATH MOHATUAMU: COBMECTHOE pacIipe/ieJIeHHe JIBYX CIy4YailHbIX BEIMYMH,UCTIOIb30BATh
TaOJIMIy COBMECTHOTO paclpeAeNieHus] OBYX CIyYalHbIX BEJIMYUH AJIS BBIACICHUS paclpeaeacHus
K&)I(I[Oﬁ BCJIIMYHHBI, OIIPCACIICHHUA HE3AaBUCUMOCTH CJIy‘IElfIHI:IX BCJIMYHH,

CBOOOJIHO OMEpUPOBATh MOHATHEM MAaTEMaTUYECKOTO OXHUAAHUA CIy4yallHOW BENUYMHBI
(pactipenenenusi), TPUMEHSITh CBOMCTBA MAaTEMaTHUYECKOTO OXUJAHUA IPU pPEUICHUM 3aj1ady,
BBIUMCIISTH MATEMAaTHYECKOE 0XKHUJIaHuE OMHOMHUAIBHOTO U T€OMETPUUECKOT0 paclpeieeHuil;

CBOOOJIHO ONEpUPOBATh MOHATUSAMU: JUCHEPCUS, CTAHAAPTHOE OTKJIOHEHUE CIy4yailHOI
BEJIMYMHBI, TPUMEHATh CBOWMCTBA JAMCIIEPCHH CIYYailiHON BENWYHHBI (paclpeiesieHus) Mpu peleHun
3aa4, BBIYUCIATH JUCIOCPCHIO M CTAHAAPTHOC OTKIOHCHHEC T'COMETPHUYCCKOro M OMHOMMAJILHOI'O
pacrpezeneHuit;

BBIYHCIISATh BHIOOPOYHBIE XapaKTEPUCTUKU IO JAHHOM BHIOOPKE U OLIEHUBATh XapaKTEPUCTUKU
TreHepalbHOW COBOKYITHOCTH JIAHHBIX MO BBHIOOPOYHBIM XapakTepucThkaMm. OIeHHBAaTh BEPOSITHOCTH
COOBITUH | IMPOBEPATH HpOCT@fIHIHG CTaTUCTUYCCKUC THUIIOTE3bI, IMOJb3YyIACh HU3YUYCHHBIMU
pacnpeneneHUsIMH.
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TEMATHYECKOE IINTAHUPOBAHHE

10 kmace
Haspamie Kommuectso OcHOBHBIE BUIBI ICATEILHOCTH
pasena (Tembi) 4acoB OcHOBHOE coziepxKaHue 00y4aromuxcs
DJeMeHTHI TeopuH TpathoB 3 I'pad, cBsa3HBII rpad, npeacTaBIeHnE [TpencTaBnsaTh 0OBEKTHI U CBA3U MEKITY
3aJ1a4M ¢ IOMOIIbIO Tpada. HUMH C TIOMOIIBIO Tpada, HaXOIUTh MyTH
Crenenb (BaJICHTHOCTD) BepIHHBLITyTh MEX/1y BepIiuuHaMurpada.
B rpade. Llenu u mUKIIbL. Briensts B rpade nenu u muKIbL.
I'pader Ha mutockoctu. [lepeBo CTpouts IepeBo MO OMHCAHHIO
CIIy4afHOTO 9KCIIEPHUMEHTA CITy4aifHOTO OITBITA, OIMCHIBATD
ciry4aiiHble COOBITHS B TEPMHHAX
JepeBa.
Pemrate 331241 ¢ TOMOIIBIO
rpacgos
3 CityuaiiHble 3KCIIEPUMEHTHI (OIIBITHI) Bb1enats u onuckIBaTh Ciy4yaiiHble

CityyaliHbI€ OTIBITHI,
CitydaitHbie COOBITHS U
BEPOSTHOCTH COOBITUN

U ClTy4aifHble COOBbITHS. DleMEeHTapHbIe
coObITH (McX0/bl). BeposTHOCTD
city4yaifiHoro coobITHs. BepositHocTu
COOBITHI B OMBITaxX

C PaBHOBO3MOKHBIMH 3JIEMEHTapHBIMU
COOBITUSMU

COOBITHS B CITy9afHOMOIIBITE.
DopMyJIUPOBATH YCIOBHS POBEICHUS
CIIy4aiiHOTO OIBITA.

HaxoauTh BepoSITHOCTH COOBITHIAB
ONBITaX C pAaBHOBO3MOKHBIMH
3JIEMEHTapPHBIMHU UCXOAaMU
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Oneparuu

HaJ MHOKECTBaMHU
COOBITHUSIMU.

Crno)xeHue 1 YMHOKCHHUE
BEPOSITHOCTEM.
YcaoBHast BEpOSTHOCTD.
HezaBucumbie cOOBITHSA

[lepeceuenme, 00beAMHEHNE MHOKECTBH
COOBITHIA, TPOTUBOTIOJIOKHBIC COOBITHSI.
dopmyra cIoxKeHus

BEPOSATHOCTEMN Y CJI0OBHASI BEPOATHOCTD.
YMHOXEHUE BEpOSATHOCTEM.

®opmyJia yCIOBHOM BEPOSTHOCTH.
®dopmyJia MOJTHON BEPOATHOCTH.
®opwmyia baiieca. HezaBucrumbie
COOBITUSA

Hcnonb3oBarh 1uarpaMmsl Ditiiepan
BepOanbHOE OMHcaHue COOBITUI TPU
BBIMOJIHEHUH OTepanuit

HaJ[ COOBITUSMHU.

Ol1ieHUBaTh U3BMEHEHUE BEPOSITHOCTEN
COOBITHIA TTO ME€PE HACTYIUICHUS JPYTUX
COOBITHH B CIIy4aifHOM OIIBITE.

PemraTe 3agaun, B TOM 9uCIIe

C UCIIOJIb30BaHUEM JIepeBa CIy4aitHOTO
orbITa, GOPMYIT CIIOKEHUS

U YMHOKEHUS BEpOSTHOCTEH

DneMeHTbl KOMOMHATOPUKU

KomOnHaTopHOE PaBUIIO YMHOKEHUSI.
IlepectanoBku u paxropuan. Yucno
coueranuid. TpeyronpHuk Ilackans.
®opmyna 6uHoMa HeroToHa

®opMyaupoBaTh U J0KA3bIBATH
KOMOWHATOPHBIE (DAKTHI.

Hcnons30BaTh NpaBUIIo YMHOKEHUS,
U3y4eHHbIE KOMOMHATOPHBIE POPMYIIBIIISA
MIEPEYMCIICHUS] JIEMEHTOB Pa3INYHBIX
MHO’KECTB, B TOM YHCJIE JIEMEHTAPHBIX
COOBITHH B CIy4ailHOMOIIBITE.
[Tonp3oBatbes popmynoi u
TpeyroJbHUKOM Ilackains

JUISL OTIPEZICIIEHUS YNCIIa COUYETAHUM.
[Ipumensts popmyny 6mHoma HeroToHa
U1 IpeoOpa30BaHus BBIPAKEHUN
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Cepun nocneaoBaTesbHbIX
ucneITanui. McnpITanus
bepnysnu.

Cry4aiiHbIi BBIOOD

13 KOHEYHON COBOKYITHOCTH

bunapHblii ciydaiiHbII ONBIT
(ucnbITaHue), ycex 1 Heyjaya.
HesaBucnmeble ucnpiTanus.

Cepust HE3aBUCUMBIX UCTIBITAHUII0
nepBoro ycnexa. Cepust
HE3aBUCUMBIX UCTIBITAHUIN bepHyIuin.
Crny4aifHpIl BBIOOp U3 KOHEUHON
COBOKYITHOCTH.

[IpakTuueckas pabota

C UCIIOJIb30BAaHUEM 3JIEKTPOHHBIX
TaOJINLI

Paz0uBaTh Cl10’KHBIE SKCIIEPUMEHThIHA
OTJICJIbHBIE UCIIBITAHMUSL.

Pemats 3a1aun Ha ouck

BEPOSITHOCTEH COOBITUH B cepuun
VICIIBITAaHUH JI0 IEPBOTO yCIIEXa UB

cepusix ucnslTanui bepHyiun, a

TaK)K€ B OIIBITAX CO CIy4YailHBbIM

BbIOOPOM U3 KOHEYHON COBOKYITHOCTHU C
UCIIO0JIb30BaHUEM KOMOMHATOPHBIX (PAKTOB U
(dbopMyI1, B TOM YHCIIE B XOACTIPAKTHYECKON
paboThI C IPUMEHEHUEMCTaHIaPTHBIX

byHKIMI

CryyaiiHble BETUUYUHBIN
pacnpezeneHus

14

Cnyyaiinas BenmuuHa. Pactipenenenue
BEpOATHOCTEN. J[narpamma pacupeaeneHusl.
Onepanun

HaJl CIy4aliHbIMM BelM4rHaMu. [Ipumepst
pactpeneneHuid. bunapHas ciydaiinas

BeNMuKHA. [ 'eoMeTpruiecKoepaci-peieieHue.

buHoMuanbHOE pacnpeneneHue.
MaremaTtudeckoe

0KMJaHUE CIy4YaliHOW BEJTUYUHBI.
CoBMECTHOE pacrpeiesieHUE ABYX
CIy4aliHbIX BenuuyuH. He3aBucumelie
ciy4aiiHele BeTuuuHbl. CBOMCTBA
MaTEMaTHUUYECKOTO OXKUIaHMUS.

OcBauBaTh NOHATHSA: CIy4aiHas
BEJIMYMHA, paclpeiesieHne, Tadbiuna
pacnpezeneHus, 1MarpaMma
pacrpeeneHusl.

HaxonuTs 3HaueHNs CyMMBI U
MIPOU3BEACHUS CITYyYalHbIX BETUYMH.
Crpoutb OMHApHBIE paclpeieleHus o
OIMCAHUIO COOBITUI B CITy4alHBIXOIBITAX.
CTpouts u pacro3HaBaTh T€OMETPUUYECKOE
1 OMHOMHUAIBHOE pacCIpeIeIICHHUS.
Pematp 3a1aun Ha BeIYMCIIEHUE
MaTEeMaTHYECKOT0 OKUAAHMUSL.
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MareMaTtnueckoe OKuIaHue OMHAPHOU
CIIy4aiiHOM BEJIMYMHBI.
MatemaTtuueckoe OxKHIaHne
T€OMETPUUYECKOTO 1 ONHOMHATILHOTO
pacnpenenenuil. Jlucnepcus u ctaHaapTHOE
oTkJoHeHue. JlucnepcusOnnapHon
CIIy4ailHON BEJIMYMHBI.

CsoiicTBa aucnepcun. MaTtemaTruueckoe
OKUJaHHE POU3BEACHUS U JUCTIEPCUS
CYMMBIHE3aBUCUMBIX CITYYalHBIX
BenuuuH.Jlucnepcuss OMHOMHAIILHOTO
pacnpezeneHusl.

[IpakTuueckas pabota

C UCIIOJIb30BAHUEM AJICKTPOHHBIX
TaOJINLI

CTpoHTb COBMECTHBIE PACIIPEIEIICHHUS.
N3yuate cBOMCTBA MATEMaTUYECKOTO
OJKHJaHUS.

Pemrate 3a1auu ¢ IOMOIIBIO
U3YYEHHBIX CBOMCTB.

[To u3y4yeHHbIM (hopMyIaM HaXOIUTh
MaTEMAaTHYECKUE OKUTAHMS CITydalHbIX
BEJIMYMH, UMEIOIUX T€OMETPUIECKOE U
OMHOMMAJIBHOE paclpe/ieeHus
OcBauBaTh NOHSTHUS: TUCHIEPCHUS,
CTaH/IapTHOE OTKJIOHEHUE CIIy4aiiHOU
BEJINYMHBI.

Haxonuts qucnepcutono
pacIpeneseHuIo.

N3y4ats cBOICTBA JUCTIEPCUM.

[To n3ydeHnHbIM popmysaamMm HaAXOAUTh
JHCTIEPCHI0 OMHOMHAIIBHOTO
pacpeneneHus, B TOM YUCIIE B XO/€
NpPaKTUYECKON paboThI

OBIIEE KOJIMYECTBO
YACOBIIO ITPOI'PAMME
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11 KJIACC

DNeMEeHThl MAaTEMaTHICCKOMN
CTaTUCTUKH

citydaifHas BbIOOpKa. 3HAKOMCTBO

C BBIOOPOYHBIMH XapaKTEPUCTHUKAMH.
OrieHKa CpeTHero U JUCTIEPCUH
reHepaJIbHON COBOKYITHOCTH

C MIOMOUIBIO BBIOOPOYHBIX
xapaktepucTuk. OrieHuBaHue
BEPOSITHOCTEN COOBITHII 11O BHIOOPKE.
Cratuctuueckas runotesa. [IpoBepka
MPOCTEUIINX TUIOTE3 C TOMOIIBIO CBOMCTB
M3YYEHHBIX PACTIPEACICHUM.
[TpakTuyeckas pabota

C UCTIOJTIb30BAHUEM DIIEKTPOHHBIX
Ta0JIUILL

KosmmuectBo OcHOBHBIE BUJIBI JICATETLHOCTH
Haspauue 4acoB OcHOBHOE coiepKaHue o0yJarouxcs
pazniena (Tembl)

T T E———— 5 Hepasencto UeoOniména. Teopema Pa36uparp qokazarenbcTBa TEOPEM.
Yeoniméra. Teopema bepuyiu. OcBauBaTh BEIOOPOUYHBII METOT
3akoH 0oJbIIUX yKcell. BeiOopouHbliiMeTo UCCJIEIOBAHMI, B TOM YHCIIE B XO/I€
UCCIIEIOBaHUI. MPAKTHYECKON pabOThI
[TpakTnueckas pabora
C UCTIOJIB30BAHUEM AJIEKTPOHHBIX
TadJIMUIL

6 ['enepanbHas COBOKYITHOCTb U OcBauBaTh NOHATHS: T€HEPATIbHAs

COBOKYITHOCTb, BBIOOpKA, BBIOOPOUHOE
cpeaHee U BEIOOpOUYHas TUCIepCHsL.
Boruncnsate BbIOOpOUHbIE
XapaKTEPUCTUKHU U HAa UX OCHOBE
OLICHUBATh XapaKTEPUCTUKHU
TE€HEPATIBHON COBOKYITHOCTH.
OcBauBaTh NOHATHUSA: CTATUCTUYECKAS
TUIIOTE3a.

OneHnBaTh BEPOSITHOCTb COOBITHI U
MIPOBEPSATH MPOCTEHIINE TUITOTE3hI Ha
OCHOBE BBIOOPOYHBIX JJAHHBIX,

B TOM YHCJI€ B XOJI€ MPAKTUYECKOM
paboThI
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HenpepbiBHbIE CilyyaliHbie
BEJIMYMHBI (pacpeiesieHns),
MO0Ka3aTeabHOE U HOPMAIbHOE
pacnpezeneHus

[Ipumepbl HENMPEPBIBHBIX CIyYalHbBIX
BeIM4rH. OyHKIKA IIIOTHOCTH
BepoATHOCTH. PaBHOMEpHOE
pacupenenenue. [Ipumepsl 3anayg,
MPUBOJIAIINX K TOKA3aTEIbHOMY

U K HOPMAJIbHOMY paclpeIeIeHUSIM.
@OyHKIMS ITIOTHOCTH BEPOSITHOCTH
[I0KAa3aTeIbHOI0 PAaCIpEICICHHUS.
OyHKIMS TIOTHOCTU BEPOSTHOCTU
HOPMAaJIbHOTO pacIlpeieaeHus

3HAKOMUTBCS IMOHATUSIMH: HENIPEPhIBHAS
CIIyJaifHas BeTHMYMNHA,HETIPEPHIBHOE
pactipenenenue, yHKIUS IIOTHOCTH
BEepOSTHOCTH. HaxoIUTh BEpOSITHOCTH
cOOBITHH 110 TAaHHOH (QYHKIIHH
IJIOTHOCTH.

3HaKOMMTBLCS C MMOHATHIMH:
MOKa3aTelIbHOE pacipeiesieHue,
HOPMaJIbHOE pacIpe/ieicHuE.
BrIAemnsATh 10 ONMCaHUIO CITydaiHbIC
BEJIMYMHBI, pacipe/ieICHHbIC

10 TIOKa3aTeIbHOMY 3aKOHY,ITO
HOPMAJIbHOMY 3aKOHY.

Paszbupats npumepsl 3a1ad,
IPUBOJSIINX K TOKA3aTEIbHOMY
pactpeeNIeHHI0 U K HOpMaJTbHOMY
pacmpeeneHuo

Pacnpenenenue Ilyaccona

ITocnenoBaTeabHOCTH OJJMHOYHBIX
HE3aBUCUMBIX COOBLITH.

[Ipumep 3a1aun, TPUBOISALLIEUK
pacnpenenenuto [Tyaccona.
[TpakTudeckas pabota

C UCIIOJIb30BAaHUEM DJIEKTPOHHBIX
Ta0JIAILL

Br1ensaTh 1o onucaHuio cnyqaﬁHor OOIIbITa

BEJIMYMHBI, PACTIPE/ICITICHHBIE 110 3aKOHY
Ilyaccona.

PemraTe 3agaun, B TOM 9HClIE B XOAE
MIPAKTUIECKOU pabOTHI C MPUMEHEHUEM

CTaH/IAPTHBIX (PYHKLNN AJIEKTPOHHBIX TaOJIHII
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CBs3b MEXKY CITy4YallHBIMU
BEJIMYUHAMU

KoBapuanus n1Byx CiiydailHbIX BEJIUYHH.
Koaddurment xoppensinu. CoBMeCTHbIC
HaOJIIOJICHUS JBYX BEIMYWH. BhIOOpOUHBIi
K03 punreHTroppesiuuu. Paznuune Mexy
JIMHEMHOM CBSI3bIO U MPUYHUHHO-
CIIEACTBEHHOM CBA3bIO. JIMHeliHas
perpeccus. [Ipaktudeckas pabota

C UCIOJIb30BAHNEM JJICKTPOHHBIX

TadJIMIL

OcBauBaTh MOHATH: KOBapUaIys,
KOX(QPHUIHUEHT KOPPEISIHH, TUHEeHHAS
3aBUCUMOCTb.

OneHnBaTh XapakTep CBA3H MEXTY
Clly4yallHBIMU BEJITMUMHAMM, UCXOJS U3
MPUPOJIBI TAHHBIX M BHIYMCIICHHBIX
XapaKTEPUCTHK.

Hcnonws3oBarh nuarpamMmmel
pacceuBaHMs AJ1s H300pakeHUs
COBMECTHOT'O pAaCCEBaHUS JTaHHBIX.
Haxoauth K03 GUIIMEHTHI OcH
JMarpaMMbl, B TOM YHCIIE B XOJI€
IPaKTUYECKOI paboThl C IPUMEHEHUEM
CTaHJAPTHBIX (DYHKITHIA

O0600111eH1E U
CHUCTEMATHU3ALINA 3HAHUMN

11

[IpencraBienne TaHHBIX C TOMOIIBIO
TaOJIMI U AUarpamm, onucareabHas
CTaTUCTHKA, OTIBITHI

C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU
COOBITUSIMH, BEIYUCIICHHE BEPOSTHOCTEH
coOBITHI ¢ MpUMeHeHueM hopMyi U
rpaduyueckux MeTof0B (KOOpAMHATHAS
npsMasi, 1IepeBo, JuarpamMma Jitnepa),
CIy4JaitHbIe

[ToBTOPSATE N3y4EHHOE U BBICTPaNUBaTh
CUCTEMY 3HAHUI
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BEJIMUMHBI U pacpe/IesIeHuUs,
MaTEeMaTUYECKOEe OKUJIaHHUE
CIy4ailHON BEJIMYUHBI

OBIIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME
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