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HOACHUTEJIBHASA 3AIIMCKA

[IporpamMma o mMaTemMaTHKe yriayOJI€HHOTO YPOBHs /Ui 0OydaroluXcsl Ha YPOBHE
cpenHero oOmiero oOpa3oBaHus pazpaboraHa Ha ocHoBe DPI'OC COO c¢ yuerom
COBPEMEHHBIX MHPOBBIX TpPEOOBAHUU, MPEABSBIAEMBIX K MaTEeMaTHYECKOMY
0o0pa30BaHMIO, W TPAJULUANA POCCUUCKOro o0Opa3oBaHus. Peanmnzanuss nporpamMmbl
O  MaTeMaTHKe  OOECIEYMBACT  OBJAJEHUE  KIIOUEBBIMH  KOMIIETEHIUSIMM,
COCTaBJISIFOIMMHM  OCHOBY JUIsl CaMOpa3BUTHSL UM  HENPEPBIBHOTO 00Opa3oBaHMs,
L[EJIOCTHOCTh OOIIEKYIBTYPHOTO, JIMYHOCTHOTO M MIO3HABATEILHOTO Pa3BUTHSI JIMYHOCTH
oOydJaronuxcs.

B mporpamme mo mareMatvke YYTEHBI UJEH U TOJIOKEHUS KOHIETIIIUU Pa3BUTHUS
MareMathuyeckoro obOpasoBanusi B Poccuiickoil ®enepauuu. MareMatnyeckoe
oOpa3oBaHME JOJDKHO pellaTh 3ajady oOecledyeHHs: HeOOXOAMMOIO CTpaHe dYHcia
oOyJaromuxcsi, MaTreMaThdeckass I[OATOTOBKA KOTOPBIX Obuta OBl jJOCTaTOYHA
TUIS TIPOIOJKEHUST 00pa30BaHus 10 Pa3IMYHbIM HAIPaBICHUSM, BKIIIOUas MPENOIaBaHNe
MaTeMaTHKH, MaTeMaTUYeCKUE HCCIIEOBaHUs, paboTy B cdepe HMH(POPMALMOHHBIX
TEXHOJIOTMA M Jpyrux, a Takke oOecneueHus i1 KaxAoro oOydaromierocs
BO3MOXXHOCTH  JOCTHDKCHHS ~ MAaT€MaTH4YeCKOW  TMOATOTOBKM B COOTBETCTBUU
C HeoOXonuMbIM €My ypoBHeM. Ha pemenHue 3TuUX 3ajad HalelieHa [porpamma
M0 MaTeMaTHKe yTTyOJIEHHOTO YPOBHI.



HeobxoaumocTh MaTeMaTHueCcKoOM MOATOTOBKUA 00YCIOBIIEHA 00YCIOBIEHO POCTOM
YHclia CIEeUATBbHOCTEH, CBSI3aHHBIX C HEMOCPEACTBEHHBIM MPUMEHEHUEM MaTeMaTUKU
(B chepe >KOHOMUKH, OU3HECE, TEXHOJOTHYECKUX O00JIACTSAX, TYMaHUTAPHBIX chepax).
KonuyectBo oOydarommxcs, JJIsi KOTOPbIX MaTeMaTHKa CTaHOBHUTCS (yHIaAMEHTOM
oOpa3oBaHMsl, TUNIAHUPYIOIINX 3aHUMATHCSI TBOPUYECKOW U MCCIIEIOBATEIHCKON PabOTOM
B 00JacT MaTeMaTuKu, WHOOPMATUKU, (PU3UKH, SKOHOMUKHA M B APYTHX 00JaCTsX,
YBEJIMYUBACTCS, B TOM YHCIE C YYETOM OOYYaromMXcs, KOMy MaTeMaTHKa HyXHa
JUIA MCTIOJIb30BaHUsA B TPOo(deccusx, He CBA3aHHBIX HEMTOCPEICTBEHHO C HEM.

[IpuknagHasi 3HAYMMOCTH MaTE€MaTUKH OOYCIIOBJIEHA TEM, 4YTO €€ MPeIMETOM
ABISAIOTCS (DYHIaMEHTANbHBIE CTPYKTYPBI HAILEr0 MHpA: MPOCTPAHCTBEHHBIE (POPMBI
U KOJMYECTBEHHBIE OTHOLIEHUS, (YHKIUOHAJIbHbIE 3aBUCUMOCTH U KAaTETOpUU
HEOIPEAENEHHOCTH, OT MPOCTEHIINX, YCBAaUBAEMBbIX B HEMOCPEACTBEHHOM OIIBITE,
710 TOCTaTOYHO CJIOKHBIX, HEOOXOAUMBIX ISl Pa3BUTHS HAYYHBIX U TEXHOJIOTHMUYECKUX
uaeil. be3 KOHKpeTHbIX MaTEMaTUYECKUX 3HAHUM 3aTPyJHEHO NMOHMMaHHE MPUHIUIIOB
YCTPOMCTBA M HCIOJIB30BAHUS COBPEMEHHON TEXHUKH, BOCIPHUITHE W MHTEPIPETAIUS
pa3HOOOpa3HOW  COLMANbHOM, HKOHOMUYECKOM, MOJUTHYECKONM  HH(pOpMaluy,
Manod(p(deKTUBHA TMOBCEJAHEBHAsI IMpaKTUYecKass JeATelbHOCTh. Bo MHorux cdepax
po(hecCHOHANBEHOM AEITETFHOCTH TPEOYIOTCS YMEHUS BBITIOJHATH PACYETHI, COCTABIISATH
QITOPUTMBI, MPUMEHATH  (OPMYJIbI, MPOBOJUTH TI'E€OMETPUUYECKHE H3MEPEHUs
U TOCTPOEHHs, 4YHTaTh, O00pabaThiBaTh, WHTEPHPETUPOBATE H  MPEICTABIATH
uHpopmanuio B BHJE TaOiul, AuarpaMM U rpaduKoB, MOHUMATh BEPOSITHOCTHBIN
XapaKkTep CIydyalHbIX COOBITUH.

OnHOBpEMEHHO ¢ pacuiupeHneM cep mpUMEHEHHsT MaTeMaTHKH B COBPEMEHHOM
oOuiecTBe Bce Oosiee BaXXHbIM CTAHOBUTCS MAaTEMAaTUYECKUH CTUJIb MBIILICHUS,
MPOSIBIISIIONIMICS B OIpENeJeHHBIX YMCTBEHHBIX HaBBIKax. B mporecce u3ydeHUs
MaTEeMaTHK{d B apCeHall MPUEMOB M METOJOB MBIIIJICHHUS YeIOBEKAa E€CTECTBEHHBIM
0o0pa3oM BKIIIOUAIOTCS MHAYKIHS U JACAYKIHs, 0000IIeHNe U KOHKPETU3AllMsl, aHau3
U CHHTE3, KJlaccu(UKanus U CUCTEMaTu3alus, abcrparupoBanue u aHajgorus. OObeKTb
MaTEeMaTHUYECKUX YMO3AKJIIOUEHUHM, TNpaBUjia HUX KOHCTPYUPOBAHMSI PACKPBIBAIOT
MEXaHM3M  JIOTMYECKUX  IOCTPOCHUH,  CHOCOOCTBYIOT  BBIpaOOTKE  yMEHHUS
dbopMynpoBaTh, 0OOCHOBBIBATH M JOKAa3bIBaTh CYXKIEHHUS, TEM CaMbiM (HOPMHUPYIOT
JOTUYECKU CTWIb MBIIUICHHS. Beaymas ponb NpUHAANEKHUT MaTeMaTUKe
B ()OPMUPOBAHUU ANTOPUTMUYECKON KOMIIOHEHTHI MBIIUICHUS W BOCIIUTAHUU YMEHUIM
JAeCTBOBaTh IO  3aJaHHBIM  QJITOpUTMaM,  COBEPIICHCTBOBATH  HU3BECTHbBIC
U KOHCTpYyHMpOBaTh HOBble. B mpoiiecce pemieHust 3ajad — OCHOBBI JUIsl OpraHU3aluu
y4eOHOIM JEesATENIbHOCTH Ha YpOoKax MaTeMaTHKH — Pa3BUBAIOTCA TBOpUYECKas
U TIPUKJIaJHAst CTOPOHBI MBIIIJICHHUS.

OOyueHne MaTeMaTHKE JAeT BO3MOXKHOCTh Pa3BHBaTh y OOY4YalOIIMXCS TOYHYIO,
palMOHAIbHYI0O U MH(POPMATUBHYIO peYb, YMEHUE OTOMpPATh HamOoJiee MOIXOJSIINE
A3BIKOBBIC, CHMBOJHUYECKHE, TIpaHUuecKkue CpeAcTBa [JIsl BBIPAKECHHUS CYXKICHUN
Y HaTJITHOTO UX MpEeACTaBICHUS.



Heo6xoaumbiM KOMIOHEHTOM OOIIEl KyJIbTYyphl B COBPEMEHHOM TOJIKOBAaHUU
ABJIIETCS 00I1Iee 3HAKOMCTBO C METOIaMU TIO3HAHUSI ICHCTBUTENLHOCTH, MPECTABICHUE
O IpeIMEeTe M METOAEC MAaTEMaTHKH, €ro OTIUYHUSIX OT METOJIOB €CTECTBEHHBIX
U TYMaHHUTApHBIX HayK, 00 OCOOCHHOCTSAX MPUMEHEHUS MaTeMaTHKU [JIsl PEIICHHS
Hay4YHbIX W MPUKIAIHBIX 3a7ad. MaTemaTudyeckoe 0Opa30BaHHE BHOCHUT CBOM BKJIAJ
B (hopMUpOBaHKE OOIIEH KYJIbTYphl YEJIOBEKA.

N3yyenne MaremMaTwku CIOCOOCTBYET ACTETHYECKOMY BOCHHUTAHHUIO YEJIOBEKA,
NOHUMAHUIO KpPacoThl U M3AIIECTBA MATEMATUYECKUX PACCYKICHHUM, BOCIPHUSTHUIO
reOMEeTPUUYECKUX (POPM, YCBOCHHIO HJIEU CUMMETPUHU.

[TpuoputeTHbIMU LIETIMU 00yUeHHst MaTemaThke B 10 — 11 kiaccax Ha yriryOJieHHOM
YPOBHE MPOIOKAIOT OCTaBATHCS:

dbopMHUpOBaHHE NEHTPAIBHBIX MAaTEMAaTUYECKUX TOHATHH (YUCIO, BEIMYMHA,
reoMeTpuyeckas (Qurypa, mepeMeHHas, BEPOSITHOCTb, (YHKIMA, MPOU3BOIHAS,
MHTErpait), 00eCneynBaOIINUX TPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMATUYECKOTO
oOpa3oBaHUs 00yYarOIINXCS;

HOJBEJCHUE OOyyarouMxcsd Ha JOCTYIHOM JJsi HUX YPOBHE K OCO3HAHMIO
B3aUMOCBSI3M MAaTEMATUKU U OKPYXKAIOLIEro MUPa, TOHUMAHUIO MAaTEMAaTUKH KaK YacTH
o011ei KyJIbTyphl YEJIOBEUECTBA;

pa3BUTHE MHTEIUIEKTyalIbHBIX W TBOPYECKHX CIIOCOOHOCTEN OOydYarommxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEIOBATEIHCKUX YMEHUN, KPUTUYHOCTH MBIILICHUS,
MHTEpeca K U3YYEHHUIO MaTeMaTUKH;

(dopmupoBaHre (DYHKIIMOHAIBHON MaTEeMaTUYECKOM TI'PaMOTHOCTU: YMEHUs
pacno3HaBaTh MaTE€MAaTHUYECKHE aCleKThl B PEAIbHbIX JKU3HEHHBIX CHUTYalHsIX
U TpU U3YYECHUU JIPYTUX Yy4EeOHBIX TPEAMETOB, MPOSIBICHHUS 3aBUCUMOCTEH
U 3aKOHOMEpPHOCTEH, (OpMyIMpOBaTh HX HA A3bIKE MATEeMAaTHUKM M CO3/1aBaTh
MaTeMaTUYeCKHe MOJENH, TMPUMEHATh OCBOCHHBIA MaTEeMaTUYECKUW  ammapar
JUISL PeIIeHUs MPAKTUKO-OPUEHTUPOBAHHBIX 3aJ1ay, MHTEPIPETUPOBATH M OIICHUBATh
MOJIyYEHHbBIE PE3YIIbTATHI.

OCHOBHBIMH JIMHUSMU cojiepkaHus matreMatuku B 10 — 11 kitaccax yrimyOaeHHOTO
YpOBHsS  sBIAIOTCS: «Yucna W BBIUUCIHCHHS», «Anrebpa» («Anrebpandeckue
BBIpOXKEHUS», «YPAaBHEHUSI U HEpaBeHCTBa»), «Hauana mMaremarnueckoro aHaanzay,
«l'eometpusi»y  («['eomerpuueckue ¢urypel U uX cBoilicTBay, «M3mepeHue
TCOMETPUYECKUX BeIWYHMH»), «BeposatHocTs U cratuctukay. JlaHHble JUHUUK
Pa3BUBAIOTCS MapalIesIbHO, KaXKJasi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJIHAKO
HE HE3aBUCHMO OJIHA OT JPYTOM, a B TECHOM KOHTAKTE U B3auMoiercTeuu. Kpome atoro,
UX OOBEAUHSET JIOTHYECKas COCTABISAIONMIAs, TPAAUIIMOHHO MPHUCYIIAs MaTeMaTHKe
M TPOHHU3BIBAIONIAs BCE MaTeMaTHYECKME KypCbl U COJEp>KATENbHbIE JIMHUU.
ChopmymupoBannoe Bo @I'OC COO TpeboBaHune «ymMeHUE ONEPUPOBATH MOHSATHUSIMH:
onpeereHre, akCuoMa, TeopeMa, CIIEJICTBUE, CBOMCTBO, MPHU3HAK, J0Ka3aTelIbCTBO,
paBHOCHIIbHBIE (DOPMYITUPOBKH, yMEHUE (POPMYIHPOBATH OOPATHOE U MPOTHUBOIOIOKHOE
YTBEPXKJCHUE, NPUBOAUTH NPUMEPHI W KOHTPHOPUMEPHI, MCIOJbB30BATH METO]



MaTEMaTUYECKON MHAYKIIMH, MPOBOJUTH JOKA3aTENIbHBIE PACCYKICHUS MPU PEIICHUU
3a/1a4, OLICHMBATh JIOTMYECKYI0 NPaBUIBHOCTh PACCYKICHHID» OTHOCHUTCS KO BCEM
yu4eOHBIM KypcaMm, a (pOpMHpOBAaHUE JOTUYECKHMX YMEHUU paclpeAesisieTcsi Mo BCEM
rojiaM 00y4eHusl Ha YPOBHE CpEJIHET0 00IIEero 00pa3oBaHus.
B cootBerctBuu ¢ ®I'OC COO maTemaTHKa SBISIETCA 00sA3aTeIbHBIM MPEIMETOM
HAa JaHHOM YpoBHe oOpa3oBaHus. Hacrtosimiedt mnporpaMmoil 1O MaTeMaTHKe
npelycMaTpuBaeTcsl M3ydeHHe y4deOHoro mpeamera «MaremMaTHka» B paMKax Tpex
y4eOHBIX KypcOB: «Aurebpa M Hadajga MaTeMaTUYECKOTO aHanu3a», «['eomerpus»,
«BeposgtHocTh U cratucTukay. @OpMUpPOBAHUE JIOTHUECKUX YMEHUH OCYIIECTBIISAETCS
Ha TPOTSDKEHHWU BCEX JIET OOy4YeHHs] Ha ypOBHE cpefaHero obmiero oOpa3oBaHUS,
a 2JIEMEHTHl JIOTMKM BKJIIOYAIOTCS B COJIEP)KaHUME BCEX HA3BaHHBIX BBILIE Y4EOHBIX
KYpPCOB.
OO611ee ynciI0 YacoB, PEKOMEHIOBaHHBIX ISl U3yUYEeHHs] MaTeMaTHKU, — 544 vaca:
B 10 kacce — 272 yaca (8 yacoB B Hezeno), B 11 kiacce — 272 yaca (8 4acoB B HEJIETIO).
Bo3MmoskHa KOppEeKTUPOBKa OOIIEro YUCiIa YaCOB, PEKOMEHI0BAHHBIX JIJISl U3YUYEHUS
npeaMera, € YYeTOM HHJIMBHUIYaJbHOTO MOJXOAAa OOpa3oBaTENbHBIX OpraHU3aluil
K yriayOJeHHOMY HW3YYEHHUIO MAaTeMaTUKHU, B paMKax COOJIIOJEHUS THTMEHWYECKHX
HOPMAaTHBOB K HeJIeTbHOM 00pa3oBaTeIbHOMN Harpy3Ke.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA NTPOT'PAMMBI
IHO MATEMATHUKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxIaHCKOro BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh TPAKIAHCKOW TO3HWIMK OOYYArOIIETOCs KaK aKTHBHOTO
M OTBETCTBEHHOTO WIEHA POCCHUHCKOTO OOIECTBA, MPEACTABICHUE O MAaTEMaTHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYP, SBJICHHM, MPOLEAYP TPAXKIAHCKOTO
oO1iecTBa (BBIOOPHI, OMIPOCHL U APYro€), YMEHUE B3aUMOJICHCTBOBATh C COIIMATbHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKIUSMU U HA3HAUCHUEM,;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUS:

c(hOPMHUPOBAHHOCTh POCCHUICKOW TPaXKJAHCKOWM  HWJEHTUYHOCTH, YBAXKCHUS
K MpPOUUIOMY W HACTOAIIEMY POCCHMCKOM MATEMATUKH, LEHHOCTHOE OTHOIICHUE
K JOCTHKEHUSM POCCUHCKMX MAaT€MaTUKOB U POCCHUKMCKON MAaTEMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAaHUE OTUX JOCTMXKEHUHW B JIPYTUX HayKaX, TEXHOJOTHsX, cdepax
AKOHOMUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA

OCO3HaHHWE JYXOBHBIX IICHHOCTEM POCCHIMCKOTO Hapoaa, CPOPMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, ASTHYECKOTO TOBEICHHS, CBSI3aHHOTO C MPAKTHYCCKUM
MPUMEHEHUEM JOCTIDKEHUNW HAayKU U JEATEIHHOCTHIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJ]a B TIOCTPOEHUE YCTOWYMBOTO Oy IyIIETO;

4) 3cTeTHYEeCKOTr0 BOCIIMTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKJIIOYas OCTETUKY MAaTE€MaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pPEIICHUH, PacCyKICHUW, BOCHPUUMYHBOCTD
K MaTEMaTHUYECKUM aCTIEKTaM Pa3INYHbIX BUJIOB UCKYCCTBA;

5) pu3n4ecKoro BOCIUTAHUS:

c(hOpPMHUPOBAHHOCTh YMEHUSI MPUMEHSATH MaTEMaTUUECKHWE 3HAHUSI B HHTEpPecax
3I0POBOTO W 0O€30MacHOro oOpa3a »W3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO  (3710pOBOE MHUTaHUE, COAJTAaHCUPOBAHHBIM PEXKUM 3aHATUN U OTHABIXA,
perymnspHas pusznyeckas akTUBHOCTD), PU3NUECKOE COBEPIIICHCTBOBAHNE TPU 3aHATHSIX
CIIOPTHBHO-03/I0POBUTEIILHOMN JEATEIBbHOCTHIO;

6) TPy10BOr0 BOCIMTAHUSA:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYAOIIO0WS, MHTEPEC K Pa3TuIHBIM
chepam mnpodeCcCHOHAITBHONW JIEATeTbHOCTH, CBSI3aHHBIM C MATEMaTHKONW U ee
MPUJIOKEHUSIMA, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP Oyayiie mnpodeccuun
U pean30BbIBATh COOCTBEHHBIC J>KW3HEHHBIC IUIAHBI, TOTOBHOCTh M CIOCOOHOCTH
K MaTeMaTH4eCKOMY OOpa30BaHHUIO U CaMOOOPa30BaHUIO HA MPOTSHKECHUU BCEH KU3HU,
TOTOBHOCTh K AKTUBHOMY Y4YacCTHIO B PEIICHUU MPAKTHUUECKHUX 3a/7a4 MaTeMaTHU4eCKOU
HAIPABJICHHOCTH;



7) 3K0JIOTM4eCKOro BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH YKOJOTUYCCKON KYJIbTYPhI, IOHUMAHHUE BIHMSHUS COITHATHHO-
AKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MTPUPOJTHON U COLMATIBHOU CpPeJIbl, OCO3HAHUE
I00AJILHOIO XapakTepa JKOJOTHMYECKHUX IMpo0JieM, OpHUEHTAIlus Ha IPUMCHCHHUE
MaTeMaTUYECKUX 3HAHMM JJIs pelIeHus] 3aJad B O0JacTH OKpYKAloIIeH Cpelbl,
IJITAHUPOBAHKUE TMOCTYNKOB M OIIEHKH MX BO3MOXHBIX MOCIEACTBUM ISl OKPYXKAIOIICH
CpeJbl;

8) HeHHOCTH HAYYHOT'0 TO3HAHUS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOIIIECTBEHHOW MPAKTUKH, MOHMMaHUE MaTeMaTUYeCKOW HayKH Kak
chepbl UEeTOBEUECKON NIEATEIIbHOCTH, ITANlOB €€ Pa3BUTHS U 3HAYMMOCTH JJIs1 Pa3BUTHUS
UBWIN3ALNY, OBJIQJCHUE S3BIKOM MAaTeMaTUKHM M MaTEMaTHYEeCKOM KYJIbTYypoi
KaKk  CpEICTBOM IIO3HAHMSI MHpPA, TOTOBHOCTh  OCYIIECTBIISITh  IPOEKTHYIO
1 UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbrare u3ydeHHs MaTeMAaTUKU HAa YPOBHE CpPEIHEro oO0IIero oopasoBaHUs
y oOyuaromerocs OynyT chopMupoBaHbl MO3HABATEIbHbIE YHUBEPCAIbHBIC yueOHBIC
NEeUCTBUSI, KOMMYHHMKATUBHBIE YHHBEpCAJIbHbIE Yy4ueOHbIE JACHCTBUS, PETYJISITUBHbBIC
YHUBEpCaIbHbIC YU€OHbIE ICUCTBUS, COBMECTHAS JICSITEIBHOCTb.

ITo3HaBaTe/IbHbIE YHUBEpPCAJbHbIC Y4eOHbIe NeiiCTBHUSA
ba3oBble joruveckue 1eiicTBUA:

BBISIBISITh M XapaKTepU30BaTh CYMIECTBEHHBIE TMPU3HAKH MaTEMaTHYECKHUX
O0OBEKTOB, MOHATUH, OTHOMIEHUN MEXIy MOHATUSIMH, (OPMYIUPOBATH OMNPEACICHUS
NOHSTUM, YCTaHaBIMBATh CYIIECTBEHHBIH TMpPHU3HAK KIAacCU(pUKALMK, OCHOBAaHUS
1U1st 000OIIEHUSI U CPABHEHUSI, KPUTEPUH MPOBOJAMMOTO aHAIIN34;

BOCIIPUHUMATh, (POPMYIMPOBATH U TPEOOPA30BLIBATH CYKACHHS: YTBEPAUTEIbHbIE
U OTpHIATENbHbIE, EANHUYHbIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITH MaTeMaTHYECKHWE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTHBOPEUHUS
B (akrax, [JaHHBIX, HaONIONCHUAX W YTBEPKICHUSIX, TMpeasiaraTb KpUTEpUU
JUIS1 BBISIBJICHUSI 3aKOHOMEPHOCTENW U IPOTUBOPEYUH;

JieNIaTh BBIBOJIbI C UCTIOJIb30BAHNUEM 3aKOHOB JIOTUKH, A€TYKTUBHBIX U MHIYKTHUBHBIX
YMO3aKJIIOUCHHH, YMO3aKIIIOUEHH 110 aHAJIOTUH;

MPOBOAUTH CAMOCTOSTEIBHO JO0Ka3aTebCTBA MAaTEMaTHUYECKUX YTBEPKICHHIM
(mpsiMble U OT MPOTUBHOTO), BHICTPAWBaTh AapTryMEHTALMI0, MPHUBOJUTH MPUMEPHI
U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBOJIBI;

BBIOMPATh CTIIOCO0 pelieHust yueOHOU 3a/auu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus1, BIOMpaTh HanboJee MOAXOIALINI C YUeTOM CaMOCTOSITENIBHO BBIACIEHHBIX
KpUTEPHUEB).



ba3oBble uccienoBaTeabCKIE TeHCTBUS:

WCIIOJB30BaTh  BOMNPOCHI KAaK  HCCIEIOBATEIIbCKAM  HMHCTPYMEHT  MO3HAHMS,
bopMyIpPOBaTh BOIMPOCH], (PUKCHUPYIOIIME MPOTUBOPEUHNE, MPOOIEMY, YCTaHABIUBATh
HMCKOMOE 1 TaHHOE, ()OPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MIO3UITUIO, MHCHHCE,

MPOBOAUTH CAMOCTOATENIBHO CIUIAHUPOBAHHBIA AKCIEPUMEHT, MCCIEIOBAHUE
[0 YCTaHOBJIEHWIO OCOOCHHOCTEH MaTeMaTH4YeCKOro OOBEKTa, SIBJICHHUSA, Mpoliecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEXAY 00bEKTaMHU, SIBJICHUSIMU, TIPOIIECCAMU;

CaMOCTOSTEIIHO (OPMYIHPOBAaTh OOOOIIEHUS ¥ BBIBOJBI IO pPE3yJIbTaTaMm
IIPOBEJCHHOTO HAOJIIOJCHUS, UCCIICIOBAHMS, OIIEHUBATh JOCTOBEPHOCTH IOJYYEHHBIX
PE3yNhTaTOB, BHIBOJOB M 0000IIECHNI;

MIPOTHO3UPOBATh BO3MOXXHOE€ pAa3BUTHE IMPOLECCA, a TAaKKE BBIIBUTaTh
MIPEINOJIOAKEHHS O €r0 Pa3BUTUH B HOBBIX YCIIOBUSIX.

PabGora ¢ undpopmanmeii:

BBISIBIIATH Ie(PUIMTHI HH(OPMAIUH, TAHHBIX, HEOOXOIUMBIX /ISl OTBETA Ha BOMPOC
U JUI pelIeHUs 3a]1a4H;

BbIOMpaTh HMH(OPMALKIO U3 HCTOYHUKOB PpA3IUYHBIX THUIIOB, AHAJIU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MH(POPMALIUIO PA3JIMYHBIX BUIOB U (PopM
IIPE/ICTABIICHUS;

CTPYKTYPUpPOBAaTh HH(POPMALIMIO, TNPEJICTABIATh €€ B pa3IMYHbIX (PopMax,
WJUTIOCTPUPOBATH IpapruecK;

OLICHHMBATh HAJEKHOCTh MH(OPMALMU IO CAMOCTOSITENILHO CPOPMYIUPOBAHHBIM
KPUTEPUSM.

KommyHukaTuBHBIE YHUBEpPCAJbHbIC y4eOHbIe eiCTBHUS
Oo0menne:

BOCIIPUHUMATh M (QOPMYJIUPOBATH CYXKICHHS B COOTBETCTBUM C YCIOBUSIMHU
U LEJISIMH OOILEHUS, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHMS B YCTHBIX
Y IUCHbMEHHBIX TEKCTaX, AaBaTh MOSICHEHHS IO XOIy PEIICHHUS 3a]]a9i, KOMMEHTHPOBATh
MOJIyYEHHBIN PE3yJIbTAaT;

B XO0/A€ OOCYXIEHHUs 3a/JaBaTb BOMNPOCHl IO CYHIECTBY OOCYKIAae€MOW TEMBbI,
npoOJIeMbl, pelaeMoi 3a/1a4uu, BHICKA3bIBaTh WJICH, HAlleJIEHHbIC HAa MOUCK PEIICHHUS,
COTOCTABJIATh CBOM CYXACHHS C CYXACHUSMU JPYrUX YYaCTHUKOB JUAJIOra,
oOHapy>XHUBaTh Pa3INuue U CXOACTBO IMO3UIINMA, B KOPPEKTHOU Popme hopMyIupoBaTh
pa3HoTJIacHsl, CBOM BO3PaXKCHHUSI;

NPEICTABIATh PE3YNbTAaThl PEHICHUS 3aJadyd, SKCIEPUMEHTa, WCCIIeIOBaHUS,
MPOEKTa, CaMOCTOATEIBHO BHIOMpaTh (OpMAT BBICTYIUICHHS C Yy4YETOM 3ajad
Mpe3eHTAMU U 0OCOOCHHOCTEH ayAUTOPUH.

PeryjnsiTuBHble YHUBEpPCAJIbHbIE Y4eOHbIe JeMCTBUSA
Camoopranusanus:

COCTABJISITH IJIaH, aJITOPUTM PEILICHUS 3a/1a4H, BEIOUPATh CIIOCOO PEIICHUSI ¢ YUETOM
UMEIOIIUXCS  PECYpCOB M COOCTBEHHBIX  BO3MOXKHOCTEH, apryMeHTUpPOBaTh
1 KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN C y4€TOM HOBOU MH(OPMAIIUH.



CaMOKOHTPOJIb:

BJIa/ICTh HABBIKAMHU TO3HABATEIbHOU pedieKcHyd KaK OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUA M MBICIHUTENBHBIX MPOLECCOB, HMX pe3yJbTaTOB, BIAJAETh CIOCOOaAMU
CaMOMPOBEPKHU, CAMOKOHTpPOJIS IMpollecca M pe3yjbTaTa pEIICHHUs MaTeMaTH4YeCKOM
3a]1a4H;

NPEABUAECTh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IpPU PELICHUU 3a7ayH,
BHOCUTh KOPPEKTHBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

OLICHMBATh COOTBETCTBUE pEe3yJbTaTa LIEIW U YCIOBUAM, OOBSCHATH NPUYHUHBI
JOCTHKECHHSI WIIM HETOCTIKEHUS PE3yNIbTaTOB JIEATEIbHOCTH, HAXOAUTh OITHOKY, TaBaTh
OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eSITEJILHOCTD:

MMOHUMATh M UCIIOJIh30BaTh MPEUMYIIECTBA KOMAaHIHON U WHIANBUTYTbHON paOOTHI
NPy pEIICHHW y4YeOHBIX 3a7mady, NPHHUMATh IIeJb COBMECTHOW JIESITEIBHOCTH,
IJIAaHUPOBATh OPraHU3aIMI0 COBMECTHOM palOoThl, paclpenessTh BUAbI paboT,
JIOTOBApUBATLCS, OOCYXKJaTh NpoOIlleCC W pe3yabTaT padoThl, 00001IaTh MHEHUS
HECKOJIBKMX JIFO/ICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTbl (0OCyXJeHUs, OOMEH MHEHH,
«MO3TOBBIE IMITYPMBD) U HHBIE), BEITIOJHATH CBOIO 9aCcTh PAOOTHI M KOOPAUHUPOBATH CBOU
JEUCTBUA C IPYTUMH WICHAMHU KOMaH/IbI, OIEHUBATh KAYECTBO CBOETO BKJIAJa B OOIIHIA
MPOIYKT MO KPUTEPUIM, CPOPMYITMPOBAHHBIM YU4ACTHUKAMH B3aUMOICHCTBHS.

IIpeaMeTHble pe3yJbTaTbl OCBOCHHUS (eAepalibHONl paboueld MporpamMmbl
[0 MaTeMaTUKE MpPEeJCTaBJEHbI MO rojaM OOYy4YeHHs] B paMKax OTAEIbHBIX y4eOHBIX
KYPCOB B COOTBETCTBYIOIIIUX Pa3/ieslax HACTOSLIEN ITPOTPAMMBL.



OEJNEPAJIBHASA PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIN3A»

IHHOACHUTEJIBHASA 3AIINCKA

VYuebHsbIil Kypc «Anredpa U Hayaia MaTEMaTUYECKOTO aHAIU3a» SBJISIETCS OJHUM
U3 HauOoJyiee 3HAUMMBIX B IMpOrpamMMe CpeIHero oO0IIero oOpa3oBaHHUA, MOCKOJBKY,
C OJHOM CTOPOHBI, OH OOECIEeYMBAET MHCTPYMEHTAIBHYIO 0a3y ISl MU3YyYEHHs BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYrod CTOPOHBI, (POPMHUPYET JIOTHUUECKOE U
a0CTpaKTHOE MBIIUICHHE OOyYaronMxcsi Ha YpOBHE, HEOOXOAMMOM JMJii OCBOCHHUS
uH(pOpMATUKH, OOIIECTBO3HAHUS, HWCTOPUHU, CJIOBECHOCTH U JPYrUX JUCLMILIVH.
B pamkax pganHOro ydeOHOro Kypca OOydYaromIvecs OBJAJCBAIOT YHHUBEPCAIbHBIM
A3BIKOM  COBPEMEHHOM  HAyKd, KOTOpas  (QOpMYyJHpPYET CBOM  JOCTHUKEHUS
B MaTeMaTu4ieckoil hopme.

VY4eOHbIN Kype aireOpbl U Hauall MaTEeMaTHUYE€CKOTO aHaIN3a 3aKJIabIBAET OCHOBY
JUISL  YCIICIIHOTO OBJAJCHMS 3aKOHAMHM (DU3HKH, XUMHH, OHOJOTMH, NOHUMaHUS
OCHOBHBIX TEHJCHIIMN Pa3BUTHS SKOHOMUKH M OOIIECTBEHHOW >KU3HHU, IO3BOJISIET
OpPUEHTUPOBATHLCA B COBPEMEHHBIX IIU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCHOJB30BATh MX JUIsl JajbHEHIero oOpa3oBaHHMs M B IOBCEJIHEBHOU
xu3HU. OBnajieHue abCTPaKTHBIMU U JIOTHUYECKH CTPOTMMH KOHCTPYKIUAMH alreOphl
M MaTEeMAaTHYECKOrO0 aHajih3a pa3BUBACT YMEHUE HAXOIWTh 3aKOHOMEPHOCTH,
00OCHOBBIBaTh HCTUHHOCTH, JIOKA3bIBAaTh YTBEPKICHUS C TOMOIIBIO HHIYKIIUU
M paccyXnuarb JICNYKTUBHO, HKCIOJB30BaTh OOOOIIEHHE UM  KOHKPETHU3AIHIO,
abCTparupoBaHKe U aHAJIOTHIO, POPMUPYET KPEATUBHOE U KPUTUUYECKOE MBIIIIJICHUE.

B xone uzydyenust yueOHOro Kypca «Anredpa u Hauajia MaTeMaTHYECKOTO aHAIIU3ay
oOy4Jaronirecs nojay4yaroT HOBBIN OMBIT PEHIEHUS MPUKIIAIHBIX 33]a4, CAMOCTOATEIbHOTO
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJIEH peajbHbIX CUTyalldid, WHTEpHpeTaun
MOJTYYEHHBIX PEIICHHH, 3HAKOMSTCA ¢ PpUMEpaMHU MaTEMaTUYECKUX 3aKOHOMEPHOCTEH
B MPUPOJIE, HAYKE U UCKYCCTBE, C BHIAAIOIIUMUCS MATEMATUYECKUMU OTKPBITUSIMU U UX
aBTOpamH.

VY4ebuplll Kypc 00J1a71a€T BOCITUTATEIBHBIM MMOTEHIINATIOM, KOTOPBIA peaTn3yeTcs
KaKk uyepe3 Yy4eOHBId MaTepual, CHOCOOCTBYIOMUNA (OPMHUPOBAHUIO HAYYHOTO
MHUPOBO33pEHHUSA, TaK M uepe3 chneuuPuky ydyeOHOH MAesITeNbHOCTH, TpeOyroumen
MIPOJOJKUTEIPHON KOHUEHTPAllMd BHUMAHUS, CAMOCTOSATEIBHOCTH, AKKypaTHOCTH
Y OTBETCTBEHHOCTH 3a MOJIYYEHHBIN pe3ynbTar.

B ocHoBe Meroauwku oOydeHus anreOpe W HavajaM MaTEeMaTHYECKOTO aHaln3a
JICKUT JEATCIbHOCTHBIN MTPUHIIUI O0y4YCHUSI.

B crpykrype yueOHOTO Kypca «AnreOpa W Hauvajga MaTEMaTUYECKOTO aHAIIA3a»
BBIJICJICHBI CIEAYIOIINE COAEPKATEIbHO-METOUYECKHE TUHUU: «Hucaa U BEIYUCICHUSD,
«Dynkun u rpaduxkn», «YpaBHEHUS M HepaBeHCTBa», «Hauama matemaTuyeckoro
aHanu3a», «MHOXKeCTBa M JIOTHKa». Bce OCHOBHBIE COIEPKATEIBLHO-METOIUYECKUE
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JVMHUM U3Y4Yal0TCsl Ha MPOTSKEHUU JBYX JIET OOY4YEHHUs] Ha YPOBHE CPEIHEro OOILEero
00pa3oBaHUsl, €ECTECTBEHHO AOIOIHSASA IPYr ApYyra W MOCTENEHHO HACHIAsICh HOBBIMU
TEMaMH U pasjesiaMd. J[aHHBIA y4eOHBI KypC SIBJII€TCS MHTEIPATUBHBIM, MOCKOJIBKY
o0BeIMHAET B ce0€ COJIepKaHuEe HECKOJIbKUX MAaTeMAaTUYECKUX JUCLMIUINH, TAKHX Kak
anredpa, TPUTOHOMETPHS, MAaTEMaTHUECKHM aHATIU3, TEOPUSI MHOXKECTB, MaTeMaTHYeCKast
joruka u apyrue. Ilo Mepe Toro kak oOyyaroniyecst OBiIaeBalOT Bce 0osiee MMPOKUM
MaTeMaTHUYEeCKUM  ammapatoM, y  HUX  [IOCIeOoBaTeabHO  (opMupyercs
Y COBEPILIECHCTBYETCS YMEHHE CTPOUTh MAaTEMaTUYECKYIO MOJENb PEAIbHON CUTYAIHH,
OPUMEHATh 3HAHUS, IOJIyYEHHbIE NPU HU3yYEHUU Y4YeOHOTo Kypca, A peLIeHMs
CaMOCTOSITEJIBHO  CPOPMYJIMPOBAHHOM  MAaTeMaTH4YeCKOM  3ajadd, a  3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

CopnepxxarenpHO-MeTOAUYECKas JIMHUA «YHClla M BBIYMCICHUS» 3aBEPILACT
(bopMHpOBaHHE HABBIKOB HCIIOJIb30BAHUS JIEUCTBUTENBHBIX YHCEJI, KOTOPOE OBLIO
HA4YaTO Ha ypOBHE OCHOBHOro oOumiero oOpasoBanus. Ha ypoBHe cpenHero oOmiero
oOpa3oBaHusl 0c000€ BHHUMaHHUE yJensieTcss ()OPMUPOBAHMIO HABBIKOB PAlMOHAIBHBIX
BBIUHCJICHUM, BKIIOYAIONIMX B ce€0sl MCIOIb30BAaHUE PAa3IMUYHBIX (OpPM 3alKcH 4ucia,
YMEHHUE JeNaTh MNPUKUAKY, BBINOJHATh NPUONMKEHHBbIE BBIYUCIICHUS, OLICHUBATh
YHUCJIOBBIE BBIpAXKEHUSA, padOTaTh C MAaTEMATHYECKUMH KOHCTaHTamMH. MHOXecTBa
HaTypaJbHbIX, LEJNbIX, PALUOHAIBHBIX W JECUCTBUTENBHBIX YHCEN JONOJHSIIOTCS
MHO>KECTBOM KOMIUIEKCHBIX yucel. B KaXaoM M3 3TUX MHOXKECTB paccMaTpUBAIOTCS
CBOMCTBEHHBIE €My CHEHU(pHUUECKHE 3aJayd M ONepalMH: JeJEHUE Halello,
ONEpUpPOBAaHUE OCTaTKaMHU Ha MHOXECTBE LIEJbIX YHCed, Oco0ble CBOICTBa
palMOHAIBHBIX W HUPPALMOHANBHBIX YHUCEN, apU(PMETUUYECKUE OIEpalrM, a TaKKe
W3BJICUCHUE KOPHS HAaTypaJdbHOM CTEIIEHH HA MHOYKECTBE KOMIUIEKCHBIX YHCEIL.
bnarogaps mociaenoBaTENbHOMY — PaCHIMPEHUI0  Kpyra  HMCHOJB3YEMBIX — YHCEIl
M 3HAKOMCTBY C BO3MOXKHOCTSIMU WX NHPUMEHEHHS JI1 PEIICHMs pPa3IMYHBbIX 3a/1ay
dopMupyeTcss TMpeACTaBIEHUWE O E€IUHCTBE MAaTeMaTUKU Kak HayKd M €€ poJiu
B IIOCTPOEHUM MOJEJIEN peaJbHOr0 MHpa, LIMPOKO HCIOJIb3YIOTCS 0000IIeHne
Y KOHKpETU3aLus.

JIunust «YpaBHEHUS U HEPABEHCTBA» Peajn3yeTcs Ha MPOTSKEHUU BCEro 00y4YeHus
Ha ypOBHE CPENHEro 00I1ero 00pa3oBaHus, IOCKOJIbKY B KaKI0M paszaene [Iporpammbl
MPEeIyCMOTPEHO pEIIeHHE COOTBETCTBYIOIIMX 3aj1ad. B pesynbrare oOyuaromuecs
OBJIAJICBAIOT PA3JIMYHBIMA METOAAMH PEIICHUS palUOHAIBHBIX, HPPALUOHATIBHBIX,
MOKa3aTeIbHbBIX, JIOTAPUPMUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHHM, HEPAaBEHCTB
U CHCTEM, a TaKXKe 3aJay, coaepxkalux rnapaMmerpsl. llosydeHHble YMEHHS HIMPOKO
UCIIOJIB3YIOTCSL TIPU UCCIEAOBAaHUM (PYHKIMH C MOMOIIBIO MPOU3BOIHOM, IPU pELICHUU
NPUKIAIHBIX 3a7ad U 3a7ad Ha HAXOXKICHHE HaWOOJBbIIMX M HaUMEHBUIMX 3HAYCHHM
¢bynkuuu. J[aHHas copepxaTenbHas JUHUS BKIIOYaeT B cels Takxke (GopMHpOBaHUE
YMEHUW BBINONHATH pacyeTbl Mo (opmynaM, MNpeoOpa3oBaHMs PaIMOHAJBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAKEHUWA, a TaKXKE€ BBIPAKEHUN,
colepKalux cTeneHu u Jjorapupmel. brarogaps u3zydyeHuro anreOpanyeckoro
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MaTepuaiga MPOUCXOAUT JalIbHEHIIee pa3BUTHE aJTOPUTMUYECKOTO M aOCTPaKTHOIO
MBIIUICHHS 00y4JarouXxcst, POPMUPYIOTCS HABBIKU JIEYKTUBHBIX PACCYKIEHUH, paOOThHI
C CUMBOJIBHBIMU (pOpMaMH, MPEICTABICHHUS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEN B BHJIE
paBEeHCTB UM HepaBeHCTB. AureOpa mnpeginaraeT 3(Q(QEKTUBHBIE HHCTPYMEHTHI
JUTS pEeLIEHUs MPAKTHYECKUX M €CTECTBEHHO-HAYYHBIX 33]1a4, HArJIsJHO JEMOHCTPUPYET
CBOM BO3MOXXHOCTH KaK S13bIKa HAYKH.
ConepxxarenbHo-MeTOoqMueckass  JuHUSA ~ «DyHKmuM U rpaduKu»  TECHO
HEPEIJIETACTCA C IPYTUMU JIMHUSAMHU y4E€OHOTO Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE
3aJaéT  MOCJENOBAaTENbHOCTh  M3Y4YEHHs ~ MaTtepuana. V3ydyeHue  creneHHOM,
[OKa3aTEeNbHOM, JIOTApUPMUUECKOW U TPUTOHOMETPUUYECKUX (YHKIUM, UX CBOMICTB
U TIpaUKOB, WCIOJb30BaHME (DYHKIMU s pelleHus 3ajad W3 JAPYTUX Y4eOHBIX
IPEIMETOB M PEaJbHON >KM3HU TECHO CBA3aHO KaK C MATEMaTHYECKUM AHAIIM30M,
TaK U C pelIeHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3ToM 00JbII0€ BHUMaHKE yAEIAETCS
(OpMHPOBAaHUIO YMEHUS BBIpaXKaTh (POPMYyJIAMH 3aBUCUMOCTH MEXIY Pa3IudHbIMU
BEJIMYMHAMH, HCCIIEI0BaTh MOJIyYeHHbIE (YHKIUHU, CTPOUTh UX rpaduku. Marepuain
3TOU COAEPKATEIBHON JIMHUY HALEJICH HAa Pa3BUTHE YMEHUI U HABBIKOB, IIO3BOJIIOIINX
BBIPAKATh 3aBUCUMOCTH MEXIY BEIMYMHAMH B PAa3jIM4HON (popMe: aHATUTHYECKOM,
rpaguyeckoil u cinoBecHoi. Ero nzyuenue cnocoOCTBYET pa3BUTHIO aJTOPUTMUYECKOTO
MBIIUICHUS, CIIOCOOHOCTH K 0000IIEHNIO M KOHKPETU3AIUU, UCTIOIB30BAHUIO aHATIOTHH.

ConepxarenbHass JuHUA «Hayana wmaTemMaTH4yeckoro aHaiau3a» IMO3BOJSET
CYLIECTBEHHO pAaCIIMPUTh KPyr Kak MaTEMaTU4YECKHUX, TaK M NPUKIAJAHBIX 3ajad,
JOCTYIHBIX 00y4YalOIUMCs, TaK KaK Y HUX MOSBIISETCA BO3MOKHOCTb CTPOUTH TpauKku
CJIOKHBIX (DYHKIMH, OMPEAENATh UX HAUOOJIbIINE U HAaUMEHbIINE 3HAUE€HHUS, BEIYUCIIATh
miomagu Guryp u o0beMbl Tell, HaXOAUTh CKOPOCTH U YCKOPEHHUs mpolieccoB. JlanHas
coJiepKaTeNbHAasl JIMHKUSI OTKPBIBAET HOBBIE BOBMOKHOCTH OCTPOEHUSI MATEMATUYECKHUX
MOJEJIEH  PpEaNbHbIX CUTyallMii, TO3BOJISIET HAaxXOAWTh HAWIy4YIllee pPEIICHHE
B MPUKIAIHBIX, B TOM YHCIE COLUUAIbHO-3KOHOMUYECKUX, 3a/ladyaX. 3HAKOMCTBO
C OCHOBaMHM MAaTE€MaTHYECKOr0 aHajiMu3a CIOCOOCTBYET pa3BUTUIO aOCTPAKTHOTO,
(GbOopManIbHO-IOTMUECKOTO0 M KPEAaTUBHOTO MBIIUICHUS, (POPMUPOBAHUIO yMEHUU
pacno3HaBaTh MNPOSIBIEHUS 3aKOHOB MAaT€MAaTHUKH B HAayKe, TEXHUKE M HUCKYCCTBE.
OOyuaromuecs y3HAIOT O BBIJAIOUIMXCS Pe3yJbTaTax, MOJYYEHHBIX B XOJ€ Pa3BUTHUS
MaTE€MaTHUKHU KaK HayKH, U 00 UX aBTOpax.

CopepxarenpHO-MeTOIMYeCcKas JTUHUA «MHOXECTBa U JIOTUKa» BKIIOYAeT B ceOs
AJIIEMEHTBI TEOPUH MHOXKECTB U MAaTEMATUYECKOM JIOTHUKU. TeopeTUKO-MHOKECTBEHHBIE
MPEACTABICHNUS] MPOHU3BIBAIOT BECh KypC IIKOJbHONM MaTEMaTUKH M MpeiararT
HauOosee YHHUBEPCAIbHBIA S3bIK, OOBEIAMHSAIOMIMN BCE pasleibl MaTeMaTUKH U €€
MPUIOKEHUH, OHU CBA3BIBAIOT pa3Hble MATEMATUYECKUE AUCITUTUIMHBI U UX MPUIIOKEHUS
B €AuHOE lejoe. BaxkHO NaTh BO3MOXHOCTH OOYyYarolleMycsi TOHMMAaTh TEOPETHKO-
MHOXECTBEHHBI  S3bIK ~ COBPEMEHHOW  MaTe€MaTWKM M  HCHOJb30BaThb  €ro
JUISL BBIP@XKEHUSI CBOUX MbICIEH. JIpyrMM BaKHBIM IPU3HAKOM MATEMAaTUKH KaK HAyKH
clieqyeT NpHU3HATh CBOMCTBEHHYIO € CTpPOrocTh OOOCHOBAaHUN M CIl€JOBaHUE
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OTIPE/ICJICHHBIM MpPaBUIaM IOCTPOCHHS JOKa3aTelIbCTB. 3HAKOMCTBO C JJIEMEHTaMU
MaTeMaTUYeCKOW JIOTUKA  CIOCOOCTBYET Pa3BUTHIO  JIOTUYECKOTO  MBINIICHUS
0Oy4Jaronmxcsi, MO3BOJIIET UM CTPOUTH CBOHM PACCYXKICHUS Ha OCHOBE JIOTMYECKHX
npaBuil, GOPMUPYET HABBIKM KPUTHUECKOTO MBIIIUICHHS.

B yueb6HOM Kypce «Anrebpa v Hadyajla MaTeMAaTHYEeCKOTO aHAJIM3a» MPUCYTCTBYIOT
OCHOBBI MaTEeMaTHYECKOI0 MOJCIMPOBAHUS, KOTOPhIE IIPU3BAHBI CIIOCOOCTBOBATH
(hOpPMHUPOBAHUIO HABBHIKOB TIOCTPOCHHUS MOJENICH PEATbHBIX CUTYaIlMid, WCCIICIOBAHUS
OTUX MOJCJICH C TOMOIIBI0 ammapara aiareOpsl W MaTeMaTHYeCKOro aHaju3a,
UHTEPIPETAIlMA TOJYYCHHBIX pPEe3yJbTaTOB. Takue 3aJaHus BIUICTCHBI B KaXKIbIH
W3 Pa3feNoB TPOrPaMMbI, TIOCKOJBKY BECh MaTephall Y4eOHOro Kypca MIUPOKO
UCIIONIB3YETCsl  JJIsi  PElIeHHUs TPUKIATHBIX 3anad. [lpu permeHun peasbHBIX
MPaKTUYECKUX 3a7]a4 00yJarouuecs: pa3BUBaOT HAOII0JaTEIbHOCTh, YMEHHE HAXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaTbCs, HCMOJb30BAaTh aAHAJIOTHIO, 0000IIaTh W
KOHKPETU3UPOBaTh Npobsiemy. [esrenbHOCTh 1O (OPMUPOBAHUIO HABBIKOB PEIICHHUS
MPUKIAAHBIX 3a7a9 OPTraHU3YeTCs B MPOIECCe M3YyUYCHHS BCEX TeM Y4eOHOTro Kypca
«AnreOpa 1 Havajga MaTeMaTHYECKOTO aHAJIH3ay.

OO6111ee yncIo YacoB, peKOMEHI0BAHHBIX JIJIsl U3Y4YeHUs1 y4eOHOro Kypca «Anredpa
M Hayajla MaTeMaTUYeCKOro aHammsa», — 272 gaca: B 10 kmacce — 136 4gacoB (4 4daca
B Hezenro), B 11 kinacce — 136 gacoB (4 yaca B HEAEIO).

Bo3morkHa KOppeKTHpOBKa OOIIETO YMCIIa YaCOB, PEKOMEHAOBAHHBIX JIJIST H3yUCHUS
y4e0HOT0 Kypca, C y4eTOM WHIAMBUIYATBHOTO MOX0/a 00pa30BaTeIbHBIX OpraHu3aIlHii
K YIUIyOJICHHOMY HM3YYCHHIO anreOpbl M HavaJl MaTeMaTHYeCKOro aHaln3a, B paMKax
COOJTIO/ICHNSI TATHEHHYECKUX HOPMATHBOB K HEJIETHbHOM 00pa30BaTeIbHON Harpy3Ke.

COILEPKXAHUE OBYYEHUAA
10 KUIACC

Yucya u BbIYHCIEHUS

Pammmonanpupie uyncia. OOBIKHOBEHHBIE U JCCATUYHBIE JPOOU, TMPOIEHTHI,
OeckoHeuHble nepuoauyeckue apoou. [lpumenenue npodeit U MPOIEHTOB JJIS PEIICHUS
MPUKJIAIHBIX 33/1a4 U3 PA3JIMYHbIX OTPACIIEN 3HAHUW U PEATIbHOM KU3HU.

JeucTButenbHble  4yMciia.  PanuoHallbHBIE W UPPAlMOHAIBHBIC  YHCIIA.
Apudmerrnyeckue onepaiuu ¢ AeHCTBUTEIBHBIMU YynciIaMUi. Mo1ysb IeHCTBUTEIBLHOTO
9ucia U ero cBoicTa. [IpubimkeHHbIe BEIYUCICHUS, TIPABUIa OKPYTICHUS, PUKUIKA
Y OLICHKA pe3yJIbTaTa BEIYMCIICHUI.

Crenenb ¢ nensIM 1moka3areneM. bunom Hrerorona. Mcnonp3oBaHue moaxoasimei
dbopMBbI  3amuCcH  JACHUCTBUTENIBHBIX YHUCEN JJIA pPEIICHUS MPaKTUYEeCKUX 3aaad
Y MPEICTABIICHUS JAHHBIX.

ApudmMernueckuii KOpeHb HATYypaJIbHOM CTEMEHU U €T0 CBOMCTBA.

CreneHb ¢  palMOHAJIBHBIM  [OKa3aTelleM W €€  CBOMCTBA, CTENECHb
C JCUCTBUTEIbHBIM ITOKA3aTeJIEM.
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Jlorapudm uymcna. CpoiictBa Jjorapudma. JlecaTUUHbBIE W  HaTypajbHbIE
JorapudMBl.

CuHyc, KOCHMHYC, TaHI€HC, KOTAaHI'€HC YHCIOBOIO apryMeHTa. ApKCHUHYC,
APKKOCUHYC M apKTAaHI'€HC YUCJIOBOTO apryMEHTA.

VYpaBHEHUS U HEPABEHCTBA.

ToxzaecTBa U TOXAECTBEHHbIE TPeoOpa3oBaHus. Y paBHEHHE, KOPEHb ypaBHEHUSI.
PaBHOCMIIBHBIE ypaBHEHMS W  YpaBHEHUA-CIEACTBUA. HepaBeHCTBO, pelieHue
HEPaBEHCTBA.

OCHOBHBIE METOJbI PEIICHUS] IENbIX W JIpPOOHO-pallMOHATBHBIX YpPaBHEHUU
U HEpaBeHCTB. MHOrO4YWIeHb OT OJHOW mepeMeHHOH. J[lelleHne MHOrouieHa
Ha MHOTO4JIEH ¢ ocTaTkoM. Teopema be3y. MHorousneHsl ¢ neabiMu K03QuueHTaMu.
Teopema Buera.

[IpeoOpazoBaHMs YUCIOBBIX BBIPAXKEHHM, COACPHKAIIUX CTENEHU U KOPHHU.

WNppannonaneueie ypaBHeHHs. OCHOBHBIE METOABI PELIEHUS HPPALMOHAIBHBIX
YPaBHEHHUM.

IlokazarenbHble  ypaBHEHHMS. (OCHOBHBIE METOJbl PEIICHHS IOKa3aTEIbHBIX
YpaBHECHUM.

[IpeoOpazoBaHue BbIpaKEHUM, COAEPKALIUX JOrapu(PMBbI.

Jlorapupmuueckue ypaBHeHUs. OCHOBHBIE METOJIbl PEIICHUs JOrapu(MUUECKUX
YpaBHECHUM.

OcHoBHbIE TpUroHOMETpUYeckue Gpopmysbl. [IpeoOpazoBaHre TPUTOHOMETPUYECKUX
BBIpaXKEHU. PelieHne TpuroHOMEeTpUIECKUX YPaBHEHU.

Pemrenne cucrem MHENHBIX ypaBHEHHW. MaTpuiia CUCTEMBI JINHEWHBIX YPABHEHHI.
Onpenenurens MaTpuipl 2X2, €ro reOMETPUYECKUN CMBICI U CBOMCTBA, BHIYUCICHUE
€ro 3HA4YeHUs, IPUMCHEHUE ONpPENEIIUTENd Ui PELICHUS CUCTEMBl JIMHEWHBIX
ypaBHEHHU. Perenrne npukiaaHbiX 3aa4 ¢ MOMOIIBIO CUCTEMBI IMHENHBIX YPABHEHUM.
HccnenoBanne mocTpOEHHOW MOJENH C TIOMOILIBIO MATPULL U OITPEACIIUTENEH.

[TocTpoeHne MaTeMaTUYECKUX MOJEICH PEATbHOW CUTyallud C ITOMOIIBIO
YpaBHEHUN W HepaBeHCTB. [IpuMeHeHne ypaBHEHWH M HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3ajay U 3ajad U3 pa3IMuHbIX 00acTell HAyKH U PealbHOM JKU3HH.

DyHKIUMU U IPauKH

Oyukuus, crnocoObl 3afaHus GyHKOUM. B3auMmHO oOpaTtHble  (QYHKIUU.
Komnozumms @yukmuii. ['papuk pyHkunn. neMeHTapHble Tpeodpa3oBaHus rpaukoB
GyHKIUH.

O6nactb omnpefeneHuss U MHOXKECTBO 3HaueHuM Qynkiuu. Hynu Qyskum.
[TpoMexxyTku 3HAKOMOCTOSIHCTBA. UeTHble M HeueTHble (QyHKIMH. llepuoamueckue
¢bynkun. [lpomexxyTku MOHOTOHHOCTH (PYHKIIMU. MaKCUMyMbl 1 MUHUMYMBI () YHKITUH.
HauOounbiiiee 1 HauMeHblIee 3HaYyeHus: QYHKIMKU HAa POMEXKYTKE.

JIluneliHasg, KBagpaTuyHass U JApOOHO-TMHENHas (QyHKUMU. OJIEeMEHTapHOe
UCCIIEJOBAaHUE U TIOCTPOEHUE UX I'Pa(UKOB.
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CrenenHass (QyHKIMsS C HaTypaJbHbIM U ILEJNbIM IoKa3areneM. Ee cBoiicTBa
u rpa¢uk. CBolicTBa U rpauK KOpHS N-0il CTENEHU KaK (PYHKIIMM OOpaTHOU CTENeHu
C HATypaJIbHBIM [TOKA3aTEJIEM.

[lokazarenpHast u Jorapupmuveckas (yHKIUH, UX CBOWCTBA U TpadUKH.
Hcnonb3oBanue rpa@ukoB GyHKIUN A7 pEIICHUS YpaBHEHUIA.

Tpuronomerpudeckas OKpyKHOCTb, ONPEAEIIEHUE TPUTOHOMETPUUECKUX (QYHKIHI
YHICIIOBOTO apTyMEHTA.

@OyHKIMOHAIBHBIE 3aBUCHUMOCTH B peajbHBIX Ipoleccax U sBieHUsAX. ['papuku
pEAIbHBIX 3aBUCUMOCTEM.

Hauyajia maTeMaTH4eCKOro aHAIH3a

IlocimenoBaTenbHOCTH,  CIIOCOOBI  3aJaHMS  ITOCJIEIOBAaTSIbHOCTEH. MeTox
MaTeMaTUYECKOW HWHAYKUMA. MOHOTOHHBIE M OTPAaHUYEHHBIC I1OCIEAOBATEIBHOCTH.
HcTopust BO3HUKHOBEHHUS! MATEMATUYECKOT0 aHaJIN3a Kak aHajan3a 0ECKOHEYHO MaJIbIX.

ApudmMernueckass M TreOMETpUYECKas Mporpeccuu. beckoHeuHo yObIBaromias
reoMerpuueckas mnporpeccuss. Cymma O€CKOHEYHO YOBIBAIOLIEH TIeOMEeTpUYecKOon
[porpeccuu. JIMHEMHBIM U 3KCIOHEHUHAIbHBIA pocT. Yucno e. dopmyiia CIIOXKHBIX
IIPOLEHTOB. M cromp30BaHNe MPOrPECCUM ISl PEIICHUS PEATBbHBIX 3a/1a4d MPUKIAJTHOTO
Xapakrepa.

HenpepsiBHbIE PYHKIIMM U WX CBOMCTBA. TOUKHM pa3pbiBa. ACUMIITOTHI IpauKOB
¢ynkumii. CBolicTBa (YHKIMII HENpEpbIBHBIX Ha OTpe3ke. MeToa WHTEpBaloB
11 peleHust HepaBeHCTB. [IprMeHeHre CBOMCTB HENMPEePhIBHBIX (DYHKIMM [Tl peIIeHUs
3a/1a4.

IlepBas u BTOpas mnpousBojaHble ¢QyHKUUU. OrnpeneneHue, TeOMETPUUYECKUN
1 (pu3HUecKuil CMBIC TIPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K Tpaduky QyHKIUH.

[IpousBoanbie snemMeHTapHbIX GyHKIUNA. [Ipon3BogHas CymMMBbI, MPOU3BEICHUS,
YaCTHOTO M KOMIO3UIUU (QYHKLIUH.

MHo:xecTBa U JIOTHKA
MHOXeCTBO, Olepaluy HajJ MHOXECTBAaMU U MX CBOMCTBA. Jluarpammsl Diinepa—
Benna. [IpumeHeHne TEOPETUKO-MHOKECTBEHHOTO ammapara sl OMUCAHUS PEeATbHBIX
MIPOIIECCOB U SBJICHUH, TP PEIICHUH 3aJ1a4 U3 IPYTUX YUeOHBIX MIPEAMETOB.
Omnpenenenue, TeOpeMa, CBOWCTBO MAaTEMaTUYECKOTO OOBEKTa, CJEICTBHE,
JI0KA3aTEeNbCTBO, PABHOCUJIBHBIE YPABHECHMUSI.

11 KIIACC

Yuciia 1 BLIYUCIEHUS
Harypanbshbie u nienbie uncna. [IpumeHeHne npu3HakoB JETUMOCTH HEbIX YHCEIT,
HanOonpIui o0muii nenurensd (nanee — HOJI) n HamMmeHbIee ooO1iee KpaTHoOE (J1anee —
HOK), octatkoB 1o Mojtysii0, airoputMa EBkiinaa Jjist pemeHus 3a7ad B EJIbIX Yhcliax.
Kowmrmekcapie uncna. Anrebpandyeckas U TpUrOHOMETpudecKas (OpMbI 3allicu
KOMILJIEKCHOTO 4ucia. ApudMeTHuuecKue Omepaluu ¢ KOMIUICKCHBIMU YHCJIaMH.
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N300pakeHre KOMIUIEKCHBIX YMCeNl Ha KOOPAMHATHOW miockocTu. @opmyna Myaspa.
KopHu n-oii creneHn W3 KOMIUIEKCHOTO 4ucia. [IpuMeHeHHe KOMILJIEKCHBIX YHCell
JUIst petieHust GU3NYEeCKUX U TeOMETPUUECKHX 3a/1ay.

YpaBHeHUS U HEPABEHCTBA

CucrteMa U COBOKYNHOCTh YpPAaBHEHHUM M HEPABEHCTB. PaBHOCHIIBHBIE CHUCTEMBI
Y CUCTEMBI-CIICICTBUSI. PABHOCUIIbBHBIE HEPABEHCTBA.

OTOO0p KOpHEN TPUTOHOMETPUUECKUX YPABHEHUH C MOMOIIBIO TPUTOHOMETPUUECKON
OKPYHOCTH. Pelrenre TpuroHoMeTpuIeCKnuX HEPaBEHCTB.

OcCHOBHBIE METO/IbI PEIICHUS TTOKA3aTENbHBIX U JOTapU(PMUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJIBI PEIIEHUS] CHUCTEM MW COBOKYIHOCTEW palMOHAIbHBIX,
HPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(MUYECKUX YPABHEHHI.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C [TAPAMETPAMM.

[IpumeHeHne ypaBHEHMH, CUCTEM W HEPABEHCTB K PEUICHUID MAaTEMaTHUYECKHUX
3a71a4 W 33724 U3 Pa3IMYHBIX O0JacTed HAYKU W PEAbHOW KW3HU, UHTEpHpETAIUs
MOJYYEHHBIX PE3YIbTATOB.

DOYyHKUMHU U TPaPUKH

I'paduk komno3zunmu pyHKuui. I'eomeTpuyeckue oOpasbl ypaBHEHU 1 HEPABEHCTB
Ha KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U TPAPUKH.

['padprueckue MeTobl pelleHrs YpaBHEHU U HEPABEHCTB. [ 'paduyeckrue MeTO b
peuIeHus 3a1ad ¢ napaMeTpamu.

Ucnonp3zoBanne  rpagukoB  (QyHKOUN A7 UCCIEAOBAHHUS  MPOIECCOB
U 3aBUCHMOCTEH, KOTOpbhIE€ BO3HMUKAIOT MPU PELIEHUH 3aJad U3 APYTUX Y4eOHbIX
MPEIMETOB U PEAIbHOM KU3HHU.

Hayajia MmaTeMaTH4€CKOro aHAIM3a

[Ipumenenrne TPOU3BBOMHONW K UCCIENOBaHMIO (GYHKIUA HAa MOHOTOHHOCTH
U dKCTpeMyMbl. HaxoxaeHne HanOoNbIIero 1 HaMMEHbIIIET0 3HaYE€HUN HENpepbIBHOU
(GyHKIMM Ha OTPE3KE.

IIpuMeHeHre NpOU3BOIHOM ISl HAXOKAECHUS HAMIIYYILIETO PELICHUS B IPUKJIAIHBIX
3a/1ayax, Juisi ONpeieJICHUsl CKOPOCTH M YCKOPEHUS IpoLiecca, 3aJaHHOro popMyIion 1iu
rpaduKoM.

ITepBooOpa3Hasi, OCHOBHOE€ CBOMCTBO IepBooOpa3HbIX. IlepBooOpa3HbIe
aneMeHTapHbIX QyHKIUH. [IpaBuna HaxoXk1eHUs TepBOOOPA3HbIX.

HNuterpan. I'eoMeTpudyeckuil CMBICI HHTErpaia. BbelYucieHHe OmnpeneseHHOro
uHTerpana no gopmyne Herotona—Jlelonuna.

[IpuMeHeHre MHTErpana AJig HaXOXKICHUS TUIOIIAIeH MIIOCKUX (Uryp U 00BbeMOB
r€OMETPUYECKHUX TEJI.

[Ipumepsl  pemenuit  auddepeHunanbHbBIX — ypaBHeHM. Maremaruueckoe
MOJIETTUPOBAHUE PEATbHBIX MPOLIECCOB C MOMOIIBI0 TG (HepeHIINATbHBIX YPaBHEHHIA.
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HPEAMETHBIE PE3YJIbTATBI

K koniry o0yuenus B 10 kiiacce 00y4aromuics MoJIyquT CIEIYIONINE MPEIMETHBIC
pe3yNbTaThl MO OTACIBHBIM TeMaM ¢eiepanbHO paboueii mporpaMmbl y4eOHOTO Kypca
«Anrebpa 1 Hayajga MaTeMaTUYECKOTO aHAIHU3a:

Yuciaa 1 BBIYUCTICHUA:

CBOOOZHO OMEpUpOBaTh MOHATHSAMH: pAIlMOHAJIbHOE YHUCIO, OECKOHEYHAs
NepUOINYECKast 1poOb, MPOLIEHTHI, UPPALUOHAIBHOE YUCIIO, MHOKECTBA PALlMOHATBHBIX
U JEHUCTBUTENBHBIX YUCET, MOAYJIb AEHCTBUTEIBHOTO YUCIA;

MPUMEHSATH IPOOHU M MPOLIEHTHI JJISl PEUICHUsS MPUKIAIHBIX 3a7a4 U3 pa3InyHbIX
OTpaciiell 3HAaHUHW U pEeajIbHOMN KU3HU;

MPUMEHATh TPUONMKEHHbIE BBIYUCIICHMS, NPAaBWIA OKPYIJIEHUS, NPUKUAKY
Y OLICHKY pe3yJIbTaTa BBIYUCICHUM;

CBOOOJIHO ONEPUPOBATH MOHATUEM: CTENEHD C LIEJIBIM [TOKA3aTENEM, UCIIOJIb30BaTh
NOXOJALTYI0 (POPMY 3alUCH JEHCTBUTENBHBIX YUCEI JIJIS PEILICHUS TPAKTUYECKUX 3a/1a4
Y NIPEJCTABIICHUS TAHHBIX;

CBOOOJHO ONEPUPOBATH MOHATUEM: aApPUPMETUUYECKUNA KOPEHb HATypaJbHOU
CTEIIEHU;

CBOOOZIHO OIEpPUPOBaTh IOHATUEM: CTENEHb C PAlMOHAIBHBIM IOKA3aTeJeM;

CBOOOJHO ONIEPUPOBATH MOHATUAMMU: JIOTApU(PM UUCIA, IECATUYHBIE U HATYpaJIbHbIE
Jorapu@msl;

CBOOOZHO ONEpPUPOBATH TMOHATUSMHU: CHHYC, KOCHHYC, TAaHI€HC, KOTAHI€HC
YHUCJIOBOTO apIyMEHTa;

ONEPUPOBATh TOHATHSAMU: APKCHUHYC, APKKOCMHYC W apKTAHIE€HC YHCIIOBOTO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH TMOHATUSIMH: TOXIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCHUJIbHBIC YPABHEHUS U YPABHEHUSI-CIIEACTBUS, PABHOCUIIbHBIE HEPABEHCTBA,;

MPUMEHS T Pa3IMYHBIE METO/IbI PEIICHUS PAIMOHAIBHBIX U IPOOHO-PAIIMOHATEHBIX
YPaBHEHUM, IPUMEHATh METOJ UHTEPBAJIOB JJIsl PELICHUS HEPABEHCTB;

CBOOOJHO OIEpUPOBATH TMOHATHUSMHU: MHOTOYIEH OT OJIHOW MEePEeMEHHOM,
MHOTOWICH C IEJbIMU Kod(hUuImeHTaMu, KOpHH MHOTOYJICHA, TMPUMEHSTH JCICHHE
MHOTOYJIEHa Ha MHOTOWIEH C OCTaTKOM, Teopemy besy u teopemy Buera niia pemenus
3a/1ad4;

CBOOOJHO OIEpPUPOBATh MOHATUSMU: CHUCTEMa JMHEWHBIX YpaBHEHUN, MaTpHIIa,
ONpPEIENIUTENIb MATPULIBL 2 X 2 U €r0o TEOMETPUYECKUM CMBICII, UCIOJIb30BATh CBOICTBA
onpenenuTens 2 X 2 s BBIUMCIEHUS €r0 3HAYCHUS, NPUMEHSTH ONPEACIUTENN
JUISl PELIEHUsT CHUCTEMBI JIMHEWHBIX YPaBHECHHWM, MOJEIHMPOBATH pPEAJIbHbIC CUTyallUU
C TMOMOIIBID CHCTEMBI JIMHEWHBIX YPAaBHEHUHM, HCCIEA0BATH IOCTPOCHHBIE MOJEIH
C IOMOIIIBIO MATPHIL U ONIPEAETUTENEH, UHTEPIIPETUPOBATH MOJYYEHHBIN PE3YIIbTAT;

UCII0JI30BaTh CBOMCTBA JEHCTBUN C KOPHAMH JJIsl MPe0Opa30BaHMS BhIPAXKECHU;
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BBIMIOJIHATh TIPEOOPa30BaHUs YMCIIOBBIX BBIPAKEHUN, COJEPXKAIIMX CTENEeHU
C pPallMOHAJIBHBIM MMOKA3aTEIIEM;

UCIOJIb30BaTh CBOMCTBa JIorapu(MoB Jisi MpeoOpa3oBaHus JIOTapuPMHUUECKUX
BBIPAKCHU;

CBOOOJHO  ONEPUPOBATH  MOHATUSMHU:  HppalMOHAIbHBIC, IOKa3aTeJIbHbIC
U JorapuMuuecKkue ypaBHEHUsI, HAXOJIUTh UX PEHICHUS C MOMOIIbI0 PaBHOCHIIBHBIX
NEPEXOJIOB UIIM OCYIIECTBIISIS IPOBEPKY KOPHEH;

MPUMEHSATH OCHOBHBIE TPUTOHOMETpHUYECKHE (OPMYIBI IS TpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJTHO OTMEPUPOBATH MOHITHEM: TPUTOHOMETPUUECKOE YpaBHEHUE, IPUMEHSATD
HEeoOXouMble (HOPMYJIBI JJIsI PELICHUS] OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKHUX
YPaBHEHHU;

MOJIETIUPOBATh PEabHbIE CUTYallUH Ha S3bIKE alreOpbl, COCTABJISITh BBHIPAXKCHMUS,
YpPaBHEHUsI, HEPABEHCTBA 110 YCIIOBUIO 3aJayd, MCCIEI0BATh IOCTPOEHHBIE MOJIEIU
C MCIOJIb30BAaHUEM anmnapara ajareopsl.

DOYyHKUMU U TPaPUKH:

CBOOOZIHO OINEpPUPOBATh MNOHATUAMU: (DPYHKUIHMS, CHOCOOBI 3anaHust (yHKIUH,
B3aUMHO OOpaTHbIe (PYHKIMU, KOMIIO3ULIUA (PYHKUUH, Tpaduk (QYHKLIHMH, BBIIOIHATH
3JIEMEHTapHbIe peoOpa3zoBaHus rpapuKOB (PYHKIIHIL;

CBOOOJIHO ONIEpUPOBATh MOHATUAMU: 00JIACTh ONPENEICHUS U MHOXKECTBO 3HAUECHUI
byHKIMH, HYJIU PYHKITUH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOMHO  OMepUpOBaTh TMOHATHSIMH: YETHbIE ©  HEUYeTHble (PyHKIHUH,
nepuoanueckue (GYHKIUH, TPOMEXKYTKHM MOHOTOHHOCTH (YHKIMH, MaKCHUMYyMbI
U MUHUMYMBl GyHKIMM, HauOOJbIee W HAWUMEHBIIEe 3HAUYeHHE (YHKIIUH
Ha TIPOMEXKYTKE;

CBOOO/IHO ONEPUPOBATH MOHATUAMU: CTEIIEHHAs (PYHKIMS C HATYPaJIbHBIM U LIETIbIM
nokasaresieM, rpapuK CTENEeHHOW (YHKIMH C HATypaJlbHBIM M IEJbIM IOKa3aTeseM,
rpa@uK KOpHS n-OoM CTENMeHW Kak (PYHKIMU OOpaTHOW CTEMEHU C HaATypabHbIM
MOKa3aTeseM;

OTIepUPOBATh MOHATUAMHU: TUHEHHAs, KBaJpaTHUHAS U IPOOHO-TMHEHHAs (YHKIIUH,
BBITIOJTHSATH DJIEMEHTAPHOE UCCIICIOBAHUE U MIOCTPOCHHE UX TPa(HKOB;

CBOOOJTHO  OMEpPUpPOBATh MOHATHSMM: TIOKa3aTeidbHAas W JIorapupmuuecKas
(GyHKIMH, UX CBOWCTBA U TpaMKH, UCTIOIH30BATh UX TPAPUKHU JIJIs1 pEIICHUS YPaBHEHU;

CBOOOJHO  OMEpPUPOBATh  TMOHSATHSIMH:  TPUTOHOMETpUYECKas  OKPY)KHOCTb,
oTpe/ieNieHue TPUTOHOMETPUIECKUX (QYHKITUI YHCIOBOTO apTyMEHTa;

MCIOJIb30BaTh Tpaduku (QYHKIUN AJIs UCCIEA0BAHUS MPOLECCOB U 3aBUCUMOCTEH
NP PEIIeHUH 3a7ad U3 APYTUX YYeOHBIX MPEIMETOB M PEealbHOW JKU3HHU, BBIPAXKATh
dbopMyniaMy 3aBUCUMOCTH MEKIY BEIMUNHAMU;

Hauyana MaTemaTH4ecKoro aHajau3a:
CBOOOZIHO ONEpUPOBAaTh MOHATHAMH: apudmeTnyeckas U TIeOMETpUYEcKast
nporpeccusi, OECKOHEYHO YOBIBAIOIIAs TE€OMETpUYECKash MPOTPECCHs], IMHEUHBIN
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M SKCIIOHCHIIMAJIBHBIA POCT, (OpMyJia CIOKHBIX MPOICHTOB, UMETh MPEACTABICHUE
O KOHCTaHTE;

MCIIOJIb30BATh IPOTPECCUU JUISI PEIICHUSI pealbHBIX 3aa4 MPUKIIAHOTO XapaKTepa;

CBOOOJHO OINEPUPOBATh MOHITUAMH: IOCIEIOBATEIILHOCTh, CIIOCOOBI 3a/laHus

MOCIIeI0BATEIbHOCTE, MOHOTOHHBIE U OTPaHUYEHHBIE MOCIIEI0BATEIbHOCTH, TOHUMATh
OCHOBBI 3apO>KJICHUSI MAaTEMaTUYECKOTO aHaIn3a KaK aHaan3a OECKOHEYHO MaJbIX;

CBOOOJHO OIMEpPUPOBATh MOHITHSIMH: HEMPEPHIBHBIC (YHKIMH, TOYKH pa3pbiBa
rpaduka GyHKIIUU, ACUMOTOTHI rpaduka QyHKIMY;

CBOOOJTHO ONEPUPOBATH TMOHATHEM: (YHKIHWS, HEMpephlBHAS Ha OTpE3Ke,
NPUMEHSATH CBOMCTBA HETIPEPHIBHBIX (YHKITUH JIJIsl pEIICHUS 3a/1a4;

CBOOOHO ONEpUPOBATHh MOHATUSMHU: TIEpBasi U BTOPAst MPOU3BOAHBIC (PYHKIINH,
KacatelibHas K Tpaduky QyHKIUY;

BBIUMCIISTH POU3BOIHBIE CYMMBI, IIPOU3BEACHUS, YACTHOIO U KOMIIO3HUIIUU JIBYX
GbyHKIHi, 3HaTh MPOU3BOIHBIEC SJIEMEHTAPHBIX (PYHKIIHIA;

UCIOJIb30BaTh T€OMETPUUECKUIN U (PU3NUECKUI CMBICT IPOU3BOAHOMN JJIsl PELLICHUS
3ajau.

MHo:xecTBa M JIOTHKA:

CBOOOJTHO OIIEPHUPOBATH MOHATHAMU: MHOXKECTBO, OIIEpAlIMK HaJ MHOKECTBAMM;

HCMOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM armapar sl ONMHCAHUS PEATbHBIX
MIPOIIECCOB M SIBJICHUM, TIPU PEIICHUH 3aJ1a4 U3 APYTUX YICOHBIX IPEAMETOB;

CBOOOJHO OIEpUPOBATH TMOHSITUSMU: OIpeJeSieHne, TeopeMa, ypaBHEHHE-
CJIEJCTBUE, CBOMCTBO MATEMaTHYECKOTO OOBEKTa, J0Ka3aTeIhCTBO, PABHOCHIJIHHBIC
YPaBHEHUS U HEPABEHCTBA.

K kon1ty oOyuenus B 11 kinacce oOydaromuiicss HOTYyYUT CAEAYIOLIUE TPEAMETHbIE
pe3yNbTaThl O OTAEIBHBIM TEMaM (pesiepanbHoOi paboyelt mporpaMmbl yueOHOTO Kypca
«Anredpa ¥ Hayajaa MaTeMaTHYECKOTO aHAINU3a:

Yuciia 1 BBIYUCTICHUSA:

CBOOOJHO OIEpUPOBATh MOHATUSIMU: HATypajdbHOE W 1I€JI0€ YKCJIO, MHOXECTBa
HATYPAJIbHBIX U LEJIBIX YUCEII, UCIIOJIb30BaTh MPU3HAKHU JECTUMOCTH Lenbix uncen, HOJI
1 HOK HarypanbHBIX UKcel JUIsl pelieHus 3a/1a4, IPUMEHSITh anroputM EBkinaa;

CBOOO/IHO OINEPUPOBATH MOHITHEM OCTaTKa MO MOAYJIIO, 3alUCHIBATh HATYPAIbHBIC
YHUCJIa B Pa3JIMYHBIX MO3UIIMOHHBIX CUCTEMaX CUUCIICHUS;

CBOOOJHO OMNEPUPOBATh TOHATUSMH: KOMIUIEKCHOE YHCIO W MHOXECTBO
KOMIUIEKCHBIX ~YHCEJl, TPEACTaBIATh KOMIUIEKCHBIE 4YHCla B  ajareOpandeckoit
U TPUTOHOMETpUUECKON ¢opMme, BBIMOJHIATh apuPMETHUECKHUE OIepalud C HUMH
1 n300pakaTh Ha KOOPJUHATHOMN TIJIOCKOCTH.

YpaBHeHUS M HEPABEHCTBA:

CBOOOZIHO  OMEepUpOBATh  MOHATUSAMHU:  HMPPALMOHAIbHBIE, TOKa3aTelIbHbIE
U Jorapu(mMuuecKkue HEpaBeHCTBA, HAXOAUTh UX PELICHUS C MOMOUIbIO PAaBHOCHIBHBIX
[IEPEX0/I0B;
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OCYILECTBIIATh OTOOp KOpHEH NpPHU PEUIEHMH TPUTOHOMETPUYECKOI'O YPABHEHMS,;

cBOOO/IHO OTIEPUPOBATH MOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, TPUMEHSTh
HeoOXxoaumble (OpMYJbl I PELIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX
HEPaBEHCTB;

CBOOOZIHO OMNEpUPOBAaTh TOHATUSMHU: CHCTEMa M COBOKYIHOCTh YpaBHEHHI
Y HEPaBEHCTB, PABHOCWIIbHBIE CHCTEMBl U CHUCTEMBI-CIEICTBUS, HAXOAUTh PEIICHHUS
CUCTEMBI M COBOKYIIHOCTEH pAalMOHAIbHBIX, HWPPALHOHAIBHBIX, IIOKA3aTEJIbHBIX
1 JIOTapU(PMUUECKIX YPAaBHEHUN U HEPABEHCTB;

pemaTh palHMoOHAaJIbHBIE, HUPPALMOHAIIBHBIE, MOKA3aTeNbHbIE, JIOrapu(pMUUECKUe
Y TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COJAEPKAILKE MOIYJIH U TAPAMETPBI;

NPUMEHSATH I'paruecKue METOIbI IJIsl PEIICHHs] YPaBHEHUI U HEPABEHCTB, a TaKKe
3a/1a4 C ImapaMeTpaMu;

MOJICIMPOBATh PEAIbHbIE CUTYallud Ha SI3bIKE alreOpbl, COCTABIATh BBIPAKEHUS,
YPaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBHIO 3a/1a41, UCCIIE0BATh [IOCTPOCHHBIE
MOJEJIM C HCIIOJIb30BAaHUEM ammnapara ajareOpbl, MHTEPHPETUPOBATH IOTYYEHHBIN
pe3yJIbTar.

DOYyHKUMHU U TPaPUKH:

CTPOUTh TpaUKU KOMIO3ULIMKU (PYHKIMA C TOMOIIBIO 3JIEMEHTApHOIrO
MCCJIEIOBAHMS U CBOMCTB KOMIIO3UIMU JABYX ()YHKIIMIA;

CTPOUTH IeOMeTpuueckue oOpa3bl ypaBHEHHUN M HEPABEHCTB Ha KOOPIAMHATHOM
IIJIOCKOCTH;

CBOOOJHO OMEPUPOBATH MOHATUSIMU: TPaPUKU TPUTOHOMETPUUYECKUX (PYHKIUM;

MPUMEHATH QYHKUUHU JJI1 MOJIETMPOBAHUS U UCCIIE0BAHMS PEAIbHBIX MPOLIECCOB.

Hauyana maTemaTnyeckoro anajamnsa:

UCIIOJb30BaTh IMPOU3BOJHYIO Ul HCCIeOBaHMUsS (YHKIUMU HAa MOHOTOHHOCTH
U SKCTPEMYMBI;

HAaXOJUTh HAWOOJbIIIEE W HaUMEHbIIee 3HaYeHUs (QYHKIUU HETPEePHIBHOU
Ha OTpE3KE;

WCIIONIb30BaTh  MPOM3BOAHYIO JUII  HAXOXKICHUS  HAWIYYIIeTO  PEIIeHUs
B MPUKIAJHBIX, B TOM YHCJIE COIMATbHO-YKOHOMHUYECKUX, 3a7adax, JJIs OMpeIeCHHs
CKOPOCTHU U YCKOPEHHUSI POIIecca, 3aaHHOTO (GOopMYIION Uil rpaduKoM;

CBOOOZHO OMNEpUpPOBATh MOHATHIMH: MEPBOOOpa3Hasi, ONpeAeNCHHBIH HHTErpal,
HaXOJIUTh MEPBOOOPA3HBIC MIEMEHTAPHBIX QYHKIIUN ¥ BBIYUCIISITH MHTETPAJI 110 GopMyIie
Hrrorona—Jleiibnuna;

HaXOJWTH TUTOIIA/IN TUIOCKUX (PUTYp 1 0OBEMBI TN C TOMOIIBIO HHTETPaa;

UMETh TPEJCTaBICHHE O MaTeMaTUYeCKOM MOJCIMPOBAHUM Ha MpHUMEpe
cocTaBiieHus TudepeHInanbHbIX YPaBHEHHUI;

pemath TMpHUKJIaJHBIE 3adadyd, B TOM UHCJIE COIUATBHO-DKOHOMHUYECKOTO
U GU3UYECKOTO XapaKkTepa, CPeICTBAMU MAaTEMATUYECKOTO aHaIN3a.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
HasBanne OcHOBHBIE BU/IbI ACSTEILHOCTH
OcHOBHOE coziep>KaHne
pazzeina (TeMbl) o0ydJaronmxcs
MHOxkecTBO 24 MHO0K€eCTBO, onepanuu Hcnonws3oBaTh TEOPETUKO-
JECTBUTEIILHBIX YHCEIL. HaJl MHO’KECTBAMH U UX CBOMCTBA. MHO>KECTBEHHBII armapar
MHOrOo4NEHBI. Jwuarpammel Disiepa — BeHna. IUIS OIIMCAaHUA X0/1a pELICHUS

Panmonanbabie ypaBHEHUA
Y HEPABEHCTBA.

CucTeMbl TMHENHBIX
YpaBHEHUH

[IprmMeHeHue TeOPETUKO-
MHO>KE€CTBEHHOTO arnmnapara

JUJIs1 pELICHUS 3aa4.

Pamnnonanpabie uncina. OOBIKHOBEHHBIC
U JICCATUYHBIC POOH, TIPOIICHTHI,
OCCKOHEUHBIC TTePUOIUICCKHIE TPOOH.
[Tpumenenue npoOeii 1 MPOIEHTOB

JUJIs1 pELICHUS TIPUKJIAIHBIX 3a/1a4.
JleCTBUTENIBHBIC YHCIIA.
PanmonanpHbie ¥ UppallMOHAJIBHbBIC
yucaa. ApudpMeTHIecKue onepainuu

C ICMCTBUTEILHBIMU YHCIIAMH.
MonyJib IENCTBUTEIBLHOTO YUCIIA U €TO
cBoiicTBa. [IpubnmxeHHbIe
BBIYUCJICHUS, IPABUJIA OKPYTJICHUS,
MPUKHUJIKA U OIIEHKA pe3yJibTaTta
BBIYMCIICHUM.

MaTEeMaTHUYECKHX 3aJ1a4, a TaKXe
pEATBHBIX MPOLIECCOB U SIBIICHUMU.
OnepupoBaTh NOHATUSIMU:
palMOHAIBHOE YUCII0, OeCKOHEYHAas
nepuoandecKas Ipoob, MPOIICHTHI;
HUPPALMOHATBLHOE U ICHCTBUTEIIBHOE
YHUCJIO; MOYJb JEUCTBUTEIHLHOTO
YMCJIa; UCIOJIb30BATh ATH MOHSATHUS
MIPY POBEACHUH PACCYKIACHUN

U JI0Ka3aTeIbCTB, IPUMEHSThH JpOo0OHr
Y TIPOLIEHTHI ISl PELICHUS
MPUKIAAHBIX 33/1a4 U3 PA3JIMYHBIX
OTpacien 3HaHUW U pealbHOU KU3HMU.
Hcnonb3oBath npuOInKEHHbBIS
BBIUUCIICHUS, IPABUJIA OKPYTJICHHUS,
MIPUKUJIKY U OLIEHKY pe3yJibTara
BBIUMCJICHUM.

21




OCHOBHBIE METO/IbI PEIICHUS LIEIbIX

U IPOOHO-pAIMOHAIBHBIX YPABHEHHM
Y HEPABEHCTB. MHOTOUYJIEHBI OT OAHOM
IIepeMEHHOU. [leleHne MHOrowIeHa
Ha MHOTOYJIEH C OCTaTKOM. Teopema
besy. MHOTOYJIEHBI € LIEIBIMU
kod(ppunmnentamu. Teopema Buera.
Pemienne cucrem JIMHEMHBIX
ypaBHEHU. MaTpuiia CUCTEMBI
JIMHEWHBIX ypaBHEHUW. OnpeenuTenb
MATPULBI 2X2, €r0 FeOMETPUUYECKUN
CMBICJI U CBOMCTBA; BBIYMCIICHUE €TO
3HAYEHUS; IPUMEHEHUE ONIPEACIIUTEIIS
JUISL PEIICHUSI CUCTEMbI IMHEUHBIX
ypaBHeHUM. Pemienne npukiiaaabix
3aJ1a4 C ITIOMOIIBIO CUCTEMBI JIMHENHBIX
YpaBHECHUI

[IpuMeHSTh pa3nuYHbIE METOIBI
pEIIeHUS pallMOHATBLHBIX U IPOOHO-
pPalMOHAJIBHBIX YPABHEHUM; a TAKKE
METOJ UHTEPBAJIOB ISl PEIICHUS
HEPABEHCTB.

OrneprpoBaTh NOHATUSIMHU MHOTOYJIEH
OT OJJHOW NIEPEMEHHOM, €r0 KOPHU;
IIPUMEHSATH JACJIEHUE MHOTOYJICHA

Ha MHOT'OWIEH C OCTaTKOM, TEOPEMY
besy u reopemy Buera s pemienus
3aaad4.

OneprpoBaTh NOHATUAMU: CUCTEMA
JIMHEVHBIX YPaBHEHUH, MaTpPHUIIA,
OIIPEAEIUTENb MATPULIBL.
Hcnonw3oBath cBOMCTBA
ONpEeNENUTEIIs 2 X 2 1711 BBIYUCIICHUS
€ro 3Ha4CHUs, MPUMEHSITh
ONPEAECTUTEIIN JIsl PELICHUS CUCTEMBI
JIMHEWHBIX YPABHEHUM.
MoaennpoBaTh peaibHbIE CUTyalluH
C TTOMOIIBIO CUCTEMBI IMHEHNHBIX
YPaBHEHUM, UCCIIEOBATH
MIOCTPOEHHBIE MOJAEIH C IIOMOILBIO
MATpPHIL U OIIPELICIIUTEIIE,
MHTEPIPETUPOBATH MOTYUEHHBIN
pe3yJbTar
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OyHKIUYU U TpaduKy.
Crenennast GyHKIUSA
C IIEITBIM [TOKa3aTeJIeM

12

OyHKIHSA, CIOCOObI 3a1aHUsT QYHKIIUH.
B3aumno oOpaTHbIe HYHKITUH.
Komnozunms ¢pyukiuit. I'paduk
GyHKIMH. DieMeHTapHbIe
npeobpazoBaHus rpa@uKkoB QyHKITUH.
OO6acTh onpeesieHuss © MHOKECTBO
3HaueHui pynkuun. Hynmu ¢pyHkimm.
[IpoMexyTKH 3HAKOIOCTOSIHCTBA.
YeTHble 1 HEYETHBIC (PYHKITUH.
[leproanueckue QyHKINU.
[IpoMexyTK MOHOTOHHOCTHU
dbyHkud. MakcUMyMbl 1 MUHUMYMBI
¢ynkuuu. Hanbonbiiee 1 HauMeHbllee
3HauYeHHUE (PYHKIIMU Ha TPOMEKYTKE.
Jluneiinas, kBaJpaTuuHas U APOOHO-
AuHeHas QyHKIUHA. DJIEMEHTapHOe
UCCJIEJOBaHUE U TIOCTPOEHHUE rpapuKoB
3TUX PYHKIUH.

Crenens ¢ 1enbIM TOKA3aTEIEM.
bunom HeroTona.

Crenennast GyHKIHS C HATYPaTbHBIM
U LIeJIBIM IToKa3aTteyieM. Ee cBoiicTBa

U rpaduK

OnepupoBaTh NOHATUAMU: (PYHKIIHS,
CIOCOOBI 3a/1aHUs PYHKINN; B3aUMHO
oOpaTHbIe (PYHKIINH, KOMIO3UIIUS
byHkmii, rpadux pyHKIu, 006IaCTh
OIpe/IeNICHUs] U MHOXKECTBO 3HAUECHUHN
byHKIMH, HyTU QYHKIUH,
IPOMEXYTKH 3HAKOIIOCTOSIHCTBA;
JWHEWHas, KBaJlpaTHyHasi, 1poOHO-
JWHEWHAs U CTeTIeHHas QyHKIIUH.
BbINOMHATE 371eMEHTapHbIE
npeoOpa3zoBaHus rpa@uKOB (QYHKIIHIMA.
3HaTh U YMETh JI0Ka3bIBATh YETHOCTh
WJIA HEYETHOCTh (PYHKIIMH,
NEPUOANYHOCTD (DYHKIINHU, HAXOIUTH
IPOMEXYTKA MOHOTOHHOCTH
(GYHKITMHN, MAKCUMYMBI I MUHUMYMBI
dbyHKIIMY, HAaOOJIbIIIEe M HAUMEHBIIIEEe
3HaueHUe (PYHKIIMH Ha IPOMEXKYTKE.
DopMyIUpPOBATH U UILTIOCTPUPOBATH
rpau4ecKu CBOMCTBA JIMHEHHOM!,
KBaIPaTUYHOU, APOOHO-TUHEHHON 1
CTENEHHON (PyHKIUH.

Bripaxkats hopmynamu 3aBUCUMOCTH
MEXKTy BEIIMYUHAMH.

3HaTh ONpeEJIeICHUE U CBOMCTBA
CTETICHH C IIeTTBIM MTOKa3aTelNeM;
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NoAXO0AsIIyI0 (popMy 3anucu
JNEUCTBUTEIBHBIX YHUCEIT JUISl PEIICHUS
IPAKTUYECKUX 3a/1a4 U MPEJCTaBICHUS
JAHHBIX

ApudmeTnuecknii KOpeHb 15 ApudmeTrueckuii KOpeHb DopMyIMpOBaTH, 3aIIUCHIBATH
n-OU CTEIICHHU. HaTypaJbHOM CTETIEHU U €r0 CBOWCTBA. B CUMBOJINYECKOi (hopme
WppaunonanbHbie [IpeoOpazoBaHUs YUCITOBBIX Y MCIIOJIb30BATh CBOMCTBA KOPHS
YPaBHEHHUS BBIPKEHUI, COAEPKALUX CTENIEHU n-0i CTEeTeHH JUIsl IpeoOpa3oBaHus
U KOPHU. BBIPAKECHU.
HppanroHanbHble ypaBHEHHUS. Haxonuts pemenust uppaiioHaIbHbIX
OCHOBHBIE METO/BI PELIEHUS ypaBHEHUH C TIOMOUIBIO
MPPALMOHATIBHBIX YPABHEHUM. PAaBHOCWJIBHBIX IIEPEXOJ0B HIIU
PaBHOCHIIBHBIE TIEPEXOBI B PEILICHUN OCYILIECTBIISS POBEPKY KOPHEM.
VPPALUOHAIBHBIX YPABHECHUM. Crtpouts rpadguk QyHKIIUN KOPHS
CaoiicTBa 1 rpaduK KOpHS n-oi n-0#l CTeNeHu Kak 00paTHOU
CTENEHHU KaK (PyHKLIHUU 0OpaTHOU JUTsl QYHKIIMM CTENIEHU C HATypaibHbIM
CTEINIEHU C HATypaJIbHbIM MOKa3aTesIeM NOKa3areseM
[TokazarenbHas yHKITHS. 10 CreneHb ¢ palluOHAIBHBIM DopMyIMpOBaTh OIPEICIICHUE

Iloka3arenbHbIC ypaBHEHUS

IIOKA3aTeJIEM U €€ CBOMCTBA.
[TokazaTenbHas QyHKIMS, €€ CBOWCTBA
u rpaduk. Mcnons3oBanue rpadpuka
GYHKIIAY JUTsT peIieHUs] yPaBHEHHM.
[TokazarenbHbie ypaBHEHUS. OCHOBHBIE
METO/Ibl PEILICHHS] TTOKA3aTEIbHbIX
YPaBHEHUM

CTENEHU C PallMOHATIBLHBIM
IIOKA3aTEeJIEM.

BrimonasaTs npeobpazoBanus

YU CJIOBBIX BBIPAXKEHUM, COAEPKALIUX
CTENEHU C PallMOHAIBHBIM
MOKA3aTEeIIEM.

Hcnionp3oBath mudpoBbIe peCypCh
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JUIS IOCTPOEHUs rpaduka
NoKa3aTeNbHON (QYHKIIUU U U3YUCHHUS
€e CBOMCTB.

Haxonuts pemenus moka3aTeabHbIX
YPaBHECHUI

Jlorapudmuueckas QpyHKIHA.

Jlorapudwm uncna. CBoiicTBa

JlaBaTh onpeneneHue goraprudma

Jlorapudmuueckue norapudpma. JlecssTuaHbie YHuCIia; AECITUYHOrO U HaTypajIbHOTO
ypaBHEHUS U HaTypaJibHbIE JOrapu(Msl. norapudma.
[IpeobpazoBaHue BEIpaKEHUH, Hcnonb3oBath cBOMCTBA Jiorapu(MoB
coJiepKaluX JorapuQpmel. U1 IpeoOpa3oBaHus
Jlorapudmuueckas QpyHKUus, norapu(pMUUECKUX BbIPAKEHUH.
ee CBOICTBa U rpaduK. Crtpouts rpaduk norapupMuyecKon
Hcnonp3oBanue rpaduka GyHKIUH byHKIIUU KaKk 0OpaTHOM
JUISl pELIEHUS] YPABHEHUIA. K [M0OKa3aTEeIbHOW U UCIIOIb30BATh
Jlorapumuueckre ypaBHEHHUS. CBOWCTBA JIOrapu(pMHUUECKON (PyHKIIUH
OCHOBHBIE METOJIbI PEIICHUS JUTSL pelIeHus 3a/1ay.
norapu(pMUUECKUX ypaBHEHUH. Haxonuts pemenus
PaBHOCHIIBHBIE TTEPEXO/IbI B pELICHUU Jaorapu(pMUYECKUX YPaBHEHUI
norapu(pMUYECKUX YpaBHEHUN C MMOMOILBIO PABHOCUJIBHBIX MEPEX0I0B
WM OCYILECTBIISISI IPOBEPKY KOPHEH
Tpuronomerpuueckue 22 Cunyc, KOCUHYC, TAHT€HC M KOTaHTeHC | JlaBaTh ompenesieHus cuHyca,

BBIPAKCHUA 1 YPABHCHUA

YHUCJIOBOI'O apryMeHTa. ApKCHHYC,
APKKOCUHYC U apKTAaHIE€HC YUCIIOBOTO
apryMeHTa.

TpuroHomerpuueckass OKpyKHOCTb,

KOCHHYCa, TAHT'€HCA U KOTaHT'€HCa
YHUCJIOBOT'O apT'yMEHTA; a TaKKe
apKCHHYCa, apKKOCHHYyCA U
apKTaHIe€HCa YucIa.
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OTIpeNIeIICHNEe TPUTOHOMETPUIECKHIX
(YHKIIMIT YUCIOBOTO apryMEeHTa.
OCHOBHBIC TPUTOHOMETPUICCKHE
dbopmynsl. [IpeobpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKCHHM.
Penienne TpUroHOMEeTpUYECKUX
YPaBHECHUI

[IpuMEHATH OCHOBHBIE
TPUTOHOMETPUUYECKUE (OPMYIIBI

U1 Ipeo0pa3oBaHus
TPUTOHOMETPHUUYECKHUX BBIPAKEHUM.
[TpumeHsTh GOPMYITBI TPUTOHOMETPUHU
JUISl pELIEHUSI OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX YPAaBHEHUI

IlocnenoBarensHOCTH
U MIPOTPECCUU

10

[TocnemoBaTeIbHOCTH, CITOCOOBI
3a/1aHus TTOCIEA0BATEILHOCTEH.
Metoa MaTeMaTU4eCKOW HHIYKIIHUH.
MOHOTOHHBIE M OTPAaHUYEHHBIE
nocieaoBaTenbHOCTH. McTopus
aHanu3a 0ECKOHEYHO MaJlbIX.
Apudmernueckasi u reOMeTpUYECKast
POTPECCUM.

beckoneuno yobiBarorias
reoMeTpudecKasi Iporpeccus.
CyMMa OecKOHEUHO yObIBaIOIIEH
reOMETPUYECKOU MPOTPECCUM.
JIMHENHBIN U YKCITOHEHITHAILHBIN
pocrt. Huco e.

dopMyiia CII0KHBIX ITPOLIEHTOB.
Hcnonws3oBanue nporpeccuu

JUISL pEIIeHUs peabHbIX 3a7a4
MPUKJIATHOTO XapaKTepa

OnepupoBaTh NOHATUSIMH:
ITOCJIEIOBATEIBHOCTD, CIIOCOOBI
3aJ1aHus MOCIEN0BATEIbHOCTEN;
MOHOTOHHBIE Y OTPaHUYEHHBIE
MOCJIEA0BATEIbHOCTH; HCCIIEI0BATh
MOCJIEI0BaTEILHOCTH Ha
MOHOTOHHOCTh U OTPAHUYEHHOCTb.
[TosmyyaTe npeacraBieHue

00 OCHOBHBIX HJIESIX aHATIN3a
OCCKOHEYHO MaJIbIX.

JlaBath onpenenenue
apu(pMETUIECKON U TEOMETPUIECKOM
nporpeccuu. JJoka3piBaTh CBOKMCTBA
apu(METHIECKON U TeOMETPUIECKON
POTrPECCUH, HAXOJIUTh CYMMY YJICHOB
MPOTPECCUH, a TAKKE CYMMY HICHOB
OECKOHEYHO YOBIBAIOIICH
FEOMETPUYECKOU ITPOTrPECCHH.
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Hcnonp30Bath nporpeccun

JUISL PEIICHUS 3a/1a4 MIPUKIIATHOTO
XapakTep.

[TpumensTh POpPMYITY CIOKHBIX
MPOLICHTOB JJI PEIICHUS 3a]1a4
U3 pEeAIbHOW MPAKTUKH

HenpepriBHble QyHKINN.
[IpousBoaHas

20

HenpepriBHbIE PyHKIIMU U UX
cBorcTBa. Touka pa3peiBa.
AcuMnToTel rpadMKoOB PYHKIUH.
CaoiicTBa ()yHKLIHI HENPEPBIBHBIX
Ha OTpe3Ke. MeTo HHTEPBAJIOB

JUTSl peLICHUSI HEPaBEHCTB.
[IprMeHeHne CBOMCTB HENPEPBIBHBIX
(GYHKIMI 15 perieHus 3a1ad.
IlepBas u BTOpast IpOU3BOIHbIE
¢ynkuuu. Onpenenenue,
T€OMETPUYECKUNA U (PU3NIECKUN CMBICTT
IPOU3BOJIHON. Y PaBHEHUE
KacaTelbHOM K rpaduKy QyHKIIUH.
[Tpon3BoOIHBIE 3JIEMEHTAPHBIX
bynknui. [TpousBoaHast CyMMsl,
IPOU3BEAECHUS, YACTHOTO

¥ KOMTIO3UIINU (DYHKIIAN

OnepupoBaTh NOHATUAMU: QYHKLUSA
HEIPEpPBbIBHASA HA OTPE3KE, TOUKA
pa3pbiBa (yHKLIHUU, aCUMIITOTA
rpaduka QyHKIIUH.

[IprMeHATh CBOMCTBA HEMPEPBIBHBIX
(GYHKIMI 1715 penieHus 3a1a4.
OnepupoBarh NOHATUAMU: IIEpBasi U
BTOpasi MPOU3BOIHBIE (PYHKIUY;
NOHUMATh GU3HYECKUI U
reOMETPUYECKHUI CMBICI ITPOU3BOIHOM;
3alMUCBIBaTh YPaBHEHUE KACATEIBHOM.
BbIyucisTh Npou3BOIHBIE CYMMBI,
IIPOU3BEACHUS, YACTHOTO U CI0KHOU
byHKITIH.

N3y4dats npoU3BOIHBIE JIEMEHTAPHBIX
(byHKITHA.

Hcnonbs30BaTh reOMETPUIECKUAN

U (PU3UYECKUI CMBICI IPOU3BOIHON
JUTSL peLIeHus 3a/1a4
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[ToBTOpEHue, 06001IEHNE,
cucTeMaTH3alus 3HaHUi

OcCHOBHBIE MOHATHA Kypca areopbl
M HavajJa MaTeEMaTHYECKOro aHaJIn3a
10 knacca, o6001IeHIE

U CHUCTEMaTu3aIys 3HaHUI

[IprMeHsTh OCHOBHBIC TOHATHUA Kypca
anreOpsl U HAYaJl MATEMaTUYECKOTO
aHajaM3a JUisl petieHus 3a1a4y

U3 pEeATbHOM KU3HU U IPYTUX
IIKOJBHBIX TPEIMETOB

OBIIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME
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11 KJIACC

HazBanue KomuecTtso OcHOBHOE cozepkaHue pa3aena OCHOBHBIE BU/IBI IESITEIIBHOCTH
pazzeina (TeMbl) 4acoB (TeMBI) oOyyJaronmxcs
HccnenoBanune QpyHKuni 22 [Iprmenenne npon3BOAHOM Ctpouts rpaduk KOMIIO3UIIUU

C IIOMOUIBIO TPOU3BOTHON

K HCCIICIOBAaHUIO (DYHKITHI

HA MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxxnenue HanOobIero

Y HAaUMEHBIIETO 3HAUYCHHUSI
HENPEpbIBHON (PYHKIIMU Ha OTPE3KE.
[Iprmenenne mpon3BOIHON

JUTSI HAXOXKACHUS HAWJTy4IIIeTro
pEIIeHNs B IPUKIIATHBIX 3a]a9ax,
IUIL OIPEJICIIEHUSI CKOPOCTH

U YyCKOpEHUS Ipolecca, 3aJaHHOT0
dbopmyoii unu rpaduKom.
Kommno3unus pyHKIui.
["'eomeTrpuueckue 00pa3bl ypaBHEHUH
Y HEPAaBEHCTB HA KOOPJAUHATHOM
IUIOCKOCTH

(GYHKIIHI ¢ TOMOIIBIO 3JIEMEHTAPHOTO

HCCJICAOBAHNA U CBOMCTB KOMIIO3HMIIUH.

CtpouTts reomeTpruecKue 00pasbl
YpaBHEHUI U HEPABEHCTB

Ha KOOPJAMHATHOM INIOCKOCTH.
Hcnonws3oBaTh NpOU3BOAHYIO

VIS UCCIIeIOBaHUS (PYHKIIMU

Ha MOHOTOHHOCTb U 3KCTPEMYMBI;
HaXOAUTh HauOOoJbIIEE U HAUMEHbLIIEE
3Ha4YeHUs PYHKIUU HENPEPHIBHON Ha
OTpE3KE; CTPOUTH rpapuku PyHKIUI
Ha OCHOBAHMH IPOBEJEHHOIO
UCCIIEIOBAHMS.

Hcnonws3oBath NpOU3BOAHYIO

JUTSI HAXOXKAEHUS HAaWTy4lIero
pelieHuns B IPUKJIaJHbIX, B TOM YHCIIE
COLIMAJIbHO-A)KOHOMHYECKHUX, 3a7a4ax,
JUTSL ONIPEAEIIEHNS CKOPOCTH

U YCKOpEHHS Ipoliecca, 3aaHHOrO
dbopmyoit unu rpaduxom.

[Tonydats npencrasieHue
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O MPUMEHEHUHU MPOU3BOJHOMN
B PA3JIMYHBIX OTPACISAX 3HAHUU

ITepBooOpa3Hast u UHTErpal 12 ITepBooOpa3Hasi, OCHOBHOE CBOMCTBO OrniepupoBatTh MOHIATUSIMU:
nepBooOpa3HbIX. [lepBooOpasnbie nepBOOOpa3Has U ONpeAeICHHBII
aneMeHTapHbIX QyHKIui. [IpaBuna uHTerpai. Haxonutes nepsooOpasHbie
HaxXO0XKJEHUsS IEPBOOOPA3HBIX. aJeMEHTapHbBIX (YHKIHA U BBIYUCIISTh
HNurerpan. I'eomeTpruyueckuii CMbICIT uHTerpai no gpopmyne HeroTona—
MHTEerpana. Beruucienue JletiOHumna.

ONPENEICHHOTO0 HHTETpaJIa Haxonuts miiomaau miockux puryp
o opmyne Herorona— JleitOaua. U 00BEMBI TeJI C TOMOIIBIO
[Ipumenenue nuTerpana ONpEJEICHHOTO0 HHTErpaia.

JUTSL HAXOXASHUS TJI01ae 3HAKOMHTBCS C MATEMaTUYECKUM
I0CKUX (puryp u 06beMoB MOJEIUPOBAHUEM HA PUMEPE
Tr€OMETPUYECKUX TEL. Iu(depeHINaIbHBIX YPAaBHEHUI.
[Tpumeps! pemennii [TosmyyaThk npeacTaBiaeHUE O 3HAYCHU U
muddepeHInanbHbIX YpaBHEHUH. BBEJCHUS MMOHATHUS UHTErpaia
MareMaTtrnyeckoe MOIEINPOBaHUE B Pa3BUTHU MaTEMAaTUKU

peanbHBIX IPOLIECCOB C TOMOIIBIO

g depeHnnanbHbIX ypaBHEHUN

['paduku 14 Tpuronomerpuyeckue PyHKIUU, UX Hcnonw3oBath g poBbIe pecypehbl

TPUTOHOMETPUYECKUX CBOMCTBa U TpaduKwy. JUTSl IOCTPOEHUSI TPaUKOB

GyHKIUH. OT60p KOpHEH TPUTOHOMETPUUECKUX TPUTOHOMETPUUECKUX (PYHKIIMU

Tpuronomerpuueckue YPaBHEHUN C TOMOIIBIO Y U3yYEHUS UX CBOWCTB.

HEpaBEHCTBA TPUTOHOMETPHUUECKON OKPYKHOCTH. Pewate Tpuronomerpuyeckue
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Pemenne TpuroHomeTpuuecKux
HEPABEHCTB

YPaBHEHUS U OCYILLIECTBISTh 0TOOP
KOpHEH C TIOMOIIIBIO
TPUTOHOMETPUUECKOU

OKPYXHOCTH.

[TpumeHsTh GOPMYITBI TPUTOHOMETPUHU
JUIS PEIIEHUSI OCHOBHBIX THIIOB
TPUTOHOMETPHUYECKUX HEPABEHCTB.
Hcnonb3oBath HudpoBbie pecypchl
JUISI IOCTPOCHHUSI M UCCIIEOBAHUS
rpa@ukoB QyHKIHIMA

HppanmoHaneHele,
MOKa3aTeNbHbIC U
norapudMudecKue
HEpPaBEHCTBA

24

OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPABCHCTB.

OCHOBHBIE METOJIBI PEIIICHUS
UPpaMOHATBHBIX HEPABEHCTB.
I'padmueckue MeToabl penieHus
UPpaOHATBHBIX, TOKA3aTEIBHBIX

U JIoTapu(PMUIECKUX YpaBHEHUN

Y HEPaBCHCTB

[IprMeHsTh CBOMCTBA IOKA3aTEIbHOMN
u Jiorapumudeckoit GyHKIui

K PEUICHUIO MOKa3aTeIbHbIX

U JJOTapu(PMUYECKUX HEPABEHCTB.
O06ocHOBaTh paBHOCWJIBHOCTh
MEePEXOI0B.

Pemate uppanmonanbHubie

Y KOMOMHUPOBAHHbIE

HEPaBEHCTBA,

C MIOMOUIBIO PABHOCUIIbHBIX
NePEXOI0B.

Hcnonb3oBathk rpaduueckre MeTo bl
Y CBOMCTBA BXOJSAIINX B YpaBHEHUE
WJIM HEPABEHCTBO (DYHKITHIA

JUISL pEILICHUS 3a1a4U
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KommniekcHpie ynciia 10 Komnexkcupie uncna. Anreopandeckas | OnepupoBaTh HOHATUSIMH:
Y TPUTOHOMETpUYECKast (POPMBI 3aITUCH | KOMITJIEKCHOE YUCIIO0 K MHOYKECTBO
KOMIIJICKCHOT'O YHCJIa. KOMIIICKCHBIX YHCEJI.
Apudmernueckue onepanuu [IpencraBisiTh KOMIUIEKCHBIC YHCIIA
C KOMIIJICKCHBIMH YHMCJIAaMHU. B ajreOpandeckoi
N3o06pakeHre KOMIUIEKCHBIX YUCE Y TPUTOHOMETPHUUIECKOU hopMe.
Ha KOOPJWHATHOM TJIOCKOCTH. Bemonuars apudmMeTnueckue
®dopmyna Myaspa. Kopuu n-oi omnepaluu ¢ HUMH.
CTEIIEHH N3 KOMIUIEKCHOT'O YHCJIA. N300paxkath KOMIUIEKCHBIE YUCTIa
[IpumMeHeHne KOMITJIEKCHBIX YHCEIT Ha KOOPJIMHATHOM IJIOCKOCTH.
IUTsl perieHust GU3NIECKUX [Ipumensarts popmyny Myaspa
¥ TEOMETPUUECKHUX 3a]1a4 Y MOJy4aTh MPEICTaBICHUE O KOPHIX
n-0U CTCIIEHU U3 KOMIIICKCHOT'O YKCJIa.
3HaKOMUTBCA C IPUMEPAMHU
MPUMEHEHMST KOMIIJIEKCHBIX YUCel
JUJIS1 pEIICHUS TEOMETPUUECKUX
U (pU3MUecKuX 3a71a4y
HarypanbHbie u 1iesbie yncia 10 HarypanbHble 1 11eble uncia. OnepupoBaTh NOHATUSIMU:

[IpuMeHeHnEe MPU3HAKOB JICJIMMOCTH
uensix uncen, HOJl u HOK, octaTkoB
10 MOAYJIIO, aliroput™Ma EBKinaa
JUISL PEUICHUS 33/1a4 B LIEJIBIX YUCIIaX

HATypaJIbHOE U LIEJI0€ YUCIIO,
MHOECTBO HATYPAJIbHBIX U LEBIX
YHUCel.

Hcnonp30BaTh NpU3HAKU JETUMOCTH
L[EJIBIX YMCEIT; OCTATKU 10 MOIYJIIO;
HO/l u HOK nHaTypanbHBIX 4KCen;
anroput™ EBkimna mis pemenus
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3a/1a4.

3anuceiBaTh HaTypajbHbIE YKCIa

B Pa3JIMYHBIX IO3ULIMOHHBIX CUCTEMAX
CUUCIICHUS

CucrteMbl pallMOHAJIbHBIX, 12 CucreMa 1 COBOKYITHOCTh YPABHEHHUI. OnepupoBaTh NOHIATUSIMU: CUCTEMA
UppALMOHATIEHBIX PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI- Y COBOKYITHOCTh YPaBHEHUM
MOKa3aTENbHBIX CJIE/ICTBUSL. Y HEPABEHCTB; PEUICHNUE CUCTEMBI
1 JJorapuMUIECKUX OCHOBHBIE METO/IbI PEIICHHS CUCTEM WJIM COBOKYITHOCTH; PABHOCUJIbHBIE
ypaBHEHUU Y COBOKYITHOCTEH pallMOHAIBHBIX, CHUCTEMBI U CUCTEMBI-CIIC/ICTBUSI.
UPpALMOHAIBHBIX, TOKA3aTEIbHBIX Haxonute pemenus cuctem
U Jorapu(pMUUYECKUX YpaBHEHUU. Y COBOKYITHOCTEH I1JIbIX
[IpumeHenue ypaBHEHHM, CUCTEM palMOHANBHBIX, UPPAITMOHAIBHBIX,
Y HEPABEHCTB K PEIICHUIO MOKAa3aTeNIbHBIX U JJOrapu(PMUIECKUX
MaTeMaTU4YEeCKHX 3a]1a4 U 3a/1a4 ypaBHEHUI U HEPABEHCTB.
U3 Pa3IMYHBIX 00JACTEN HAYKHU [IpuMeHsTh CUCTEMBI ypaBHEHUI
Y peaJbHOM KU3HU, HHTEPIpETaIUs K PEIICHUIO TEKCTOBBIX 3a7a4
MOJYYEHHBIX PE3YJIbTATOB U3 pa3IUYHbIX 00JacTel 3HaHU I
Y PEaIIbHOW JKU3HU;
UHTEPIIPETUPOBATH OJIYYEHHBIE
penieHusl.
Hcnonb3oBath uGpoBEIS
pecypchbl
3agauu ¢ mapameTpaMmu 16 PannonanbHblie, nppanvoOHAIBHBIE, Bri6upats cioco6 perneHus

noka3aTeNbHbIe, JorapupmMuueckue
U TPUTOHOMETPUYECKHUE YPABHEHMS,

PAalMOHAIIBHBIX, UPPALIMOHAJIBHBIX,
MOKAa3aTeJIbHbIX, JIOTApU(PMHUUECKUX
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HEPABECHCTBA U CHCTEMBI
C IapaMeTpaMH.

[TocTpoenue u uccnenoBaHue
MAaTEMATUYECKUX MOJIEIIEN PeaIbHbIX
CUTYyalluM C IOMOUIBIO YPABHECHUM,
CHUCTEM YPaBHEHU U HEPABEHCTB

C mapameTpaMu

Y TPUTOHOMETPUYECKHUX YPaBHEHUI
Y HEPABEHCTB, COJEPKAIINX
MOJYJIH U IApaMETPBI.

[TpumensTs rpaduyeckue

Y QHAJIMTUYECKUE METOBI IS
pelIeHUs ypaBHEHUI U HEPABEHCTB
C IIapaMeTpaMH, a TaKkKe
uccnenoBanue GyHKIMH METOJaMU
MaTeMaTHYECKOr0 aHAJIN3A.
CTpouTs 1 nCCIIeI0BATh
MaTeMaTHYECKHE MOJEIIH PEATBHBIX
CUTYyallli C MIOMOIIBIO YPABHEHUN,
HEPABEHCTB U CUCTEM

C IIapaMeTpamu

IToBTOpEeHue, 060061ICHNE,
cucTeMaTH3anus 3HaHUU

16

OCHOBHBIC IIOHATHS U METOBI Kypca,
000011IeHrE U cCUCTEMATHU3AIINs 3HAHUN

MopenupoBaTh peajibHbIE CUTYaIlUU
Ha SI3BIKE aNreOpbl, COCTABISATh
BBIPKCHMUSI, YDaBHCHHUSI, HEPABCHCTBA
¥ UX CUCTEMBI 10 YCJIOBHIO 33]1a4H,
MCCIIEZIOBATh MOCTPOCHHBIE MOJIEIN

C UCTIOJIb30BAaHUEM armapara ajareopsl,
WHTEPIPETUPOBATH TOJTYICHHBIN
pe3ymbTar.

[Tpumensarts GpyHkIMN

TUTSI MOJICITUPOBAHUS Y UCCIICOBAHUS
pEaTbHBIX TIPOIECCOB.
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Pemate npukiiaabie 3a1a4n,

B TOM YUCJIE COL[UAIBHO-
YKOHOMHUYECKOTO U (PU3UIECKOTO
XapakTepa, Cpe/ICTBaMu alreopbl
Y MaTeMaTUYECKOr0 aHaIn3a

OBIIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME
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OEJAEPAJIBHAS PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«I'EOMETPUS»

HOACHUTEJIBHASA 3AIIMCKA

I'eomeTpust sBIsEeTCS OMHUM W3 0A30BBIX KYpPCOB Ha YPOBHE CPEIHETO OOIIEro
o0pa3oBaHuUsI, TaK Kak 00eCIeUYnBaeT BO3MOXHOCTh U3YUEHHUSI JUCITUTIIINH €CTECTBEHHO-
HAy4yHOM HaNpaBJICHHOCTM M TMPEIAMETOB TyMaHWTapHOro uukia. Jlorudeckoe
MBINUICHHE, (GOPMUPYEMOE TIpH HU3YYCHUH OOYYaAIOMUMHUCS TOHSATUHHBIX OCHOB
F€OMETPpUM, NPU JOKA3ATEILCTBE TEOPEM U IMOCTPOCHUM LEMOYKH JIOTUYECKUX
YTBEPKICHUM MPU PEIICHUN T€OMETPUUYECKUX 3a]a4, YMEHHE BBIIBUTATh U ONPOBEPraTh
TUIIOTE3bI HEMOCPEACTBEHHO UCIIOB3YIOTCS IPU PEIIEHUH 3a7a4 €CTECTBEHHO-HAYYHOTO
IIUKJIa, B YaCTHOCTH (PU3UYECKUX 3ajay.

Ilenb ocBoeHHs mporpaMMmbl ydeOHOro Kypca «l'eoMeTpus» Ha yIrIIyOJEHHOM
YPOBHE — Pa3BUTUE WHJUBUAYAIBHBIX CIIOCOOHOCTEH OOYYaIOMIMXCS MPU U3YYECHUU
r€OMETPHUH, KaK COCTABJISIONICH MpeaMeTHOM o0nacTu «MaremaTruka U uHGOpMaTUKa
yepe3 00ecreueHue BO3MOXKHOCTU MPUOOPETEHUsI U MCHOJIb30BaHMs 0oJiee TTyOOKHX
r€OMETPUYECKUX 3HAHUN M JEUCTBUM, CHEHU(PUUYHBIX TE€OMETPUHM, U HEOOXOIUMBIX
JUISl YCIEHIHOTO TPO(PEeCcCHOHATBLHOTO 00pa3oBaHUs, CBS3aHHOTO C HUCIOJIb30BaHUEM
MaTEeMaTHKH.

[IpropuTeTHBIMU 3ajayaMHU  Kypca TIeOMETpMHM Ha YIUIYOJEHHOM YpOBHE,
PACIIUPSIONIMMHU U YCUIUBAIOIIIUMHU Kypc 0a30BOTO YPOBHS, SIBJISFOTCS:

pacliMpeHue NPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOM KYJIbTYPHI
1 (popMHUpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIITUM MUPOM;

dbopMupoBaHUe TIPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUTypax KaK O BaKHEHITUX
MaTEMAaTUYECKUX MOJEIAX, MO3BOJISIIONIMX ONMCHIBATH M HM3Yy4daTh pa3HbIC SIBJICHUSA
OKPYXaloIIero MUpa, 3HAaHUE TOHSITUWHOrO ammapara no pasgeny «CTepeoMeTpus
y4eOHOTO Kypca Ir€OMETPHH;

dbopMupoBaHHE yYMEHHUS BIIaJIeTh OCHOBHBIMU TOHSTHSIMH O MPOCTPAHCTBEHHBIX
¢urypax M HUX OCHOBHBIMH CBOMCTBAMHU, 3HAaHHE TeOopeM, (QOpMyT MU yMEHUE
UX TPUMEHSTh, YMEHHS JOKa3bIBaTh TEOPEMbl U HAXOJWUTh HECTAHIAPTHBIE CIIOCOOBI
pellIeHus 3a7aY;

dbopMupoBaHHUE YMEHUS paclO3HABATh HA YEPTEkKaxX, MOJCIAX U B PCaIbHOM MHPE
MHOTOTPaHHHMKHU U Tejla BPallleHUsl, KOHCTPYUPOBATh T€OMETPUUECKHE MOJICIIH;

dbopMupoBaHUe TMOHUMaHUS BO3MOXHOCTH AKCHOMATUYECKOTO TOCTPOCHHUS
MaTeMaTUYeCKUX  Teopuid, (GopMUpPOBaHWE TIOHUMAHHUS  POJU  AKCHOMAaTHKH
MIpU TIPOBEJICHUU PACCYKICHUM;

dbopMupoBaHHEe YMEHHS BIAQJeTh METOJIaMH JOKa3aTeJbCTB W aJTOPUTMOB
pellIeHUsl, YMEHHUSI UX MPUMEHSTh, MPOBOJUTH JI0KA3aTEIbHBIE PACCYKICHUA B XOJIE
pELICHUsI CTEPEOMETPUUYECKUX 3aJa4 M 33Ja4 C MPAKTUYECKHM COJIEpPKAHHEM,
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(dbopMHUpOBaHNE TPEICTABICHUS O HEOOXOIUMOCTH JO0KA3aTeIhCTB MPH OOOCHOBAHUU
MaTE€MaTUYECKUX YTBEPKICHHA M POJM aKCHOMAaTUKH B IPOBENCHHH JIE€TyKTUBHBIX
pacCyKICHUM;

pa3BUTHE U COBEPIICHCTBOBAHNE MHTEIUIEKTYabHBIX U TBOPUYECKUX CIIOCOOHOCTEN
oOydJaronuxcsi,  MO3HABATEIIbHOW  aKTUBHOCTH,  HMCCJIEIOBATEIbCKUX  YMEHHI,
KPUTHUYHOCTH MBIIJIEHUS, UHTEPECA K U3YUYEHUIO TEOMETPHH;

(dopMupoBaHre PYHKIIMOHATBHON TPAMOTHOCTH, PEICBAHTHON T€OMETPUH: YMECHHUS
pacno3HaBaTh MPOSIBICHUS T€OMETPUUYECKUX MOHATHI, OOBEKTOB M 3aKOHOMEPHOCTEN
B pEaJbHBIX JKU3HEHHBIX CUTYyallUsX U MPU U3YUYCHHUM APYTUX Y4EOHBIX IMPEIMETOB,
OPOSIBJIEHNA  3aBUCHUMOCTENM M 3aKOHOMEPHOCTEH, MOJEJIUPOBAHMS  PEAJbHBIX
CUTYyallMil, HCCIEAOBAHUS TMOCTPOCHHBIX MOJIENEH, MHTEpPHIPETALMN TOJYyYEHHBIX
PE3yJIbTaTOB.

OCHOBHBIMU  COZIEPXKATEIbHBIMU JIMHUSIMU yuyeOHOro Kkypca «l'eomeTpusi»
B 10-11 «xmaccax sBusrorcsa: «lIpsAMble HW  IUIOCKOCTM B NPOCTPAHCTBE,
«Mmnororpanaukmn», «Tena BpameHus», « BEKTOppl 1 KOOPIAWHATBHI B MPOCTPAHCTBE,
«/IBM>KEHHSI B IPOCTPAHCTBEY.

ChopmymupoBannoe B DPI'OC COO TpeboBaHME «YMETh ONEPUPOBATH
HNOHSTUSMMY», PEJIEBAaHTHBIX I'€OMETPUU Ha YriayOieHHOM ypoBHe oOydyeHus B 10-11
KJIaccax, OTHOCHUTCS KO BCEM COJEpXKaTeJbHbIM JIMHMSIM Y4eOHOro Kypca,
a (opMHpPOBaHUE JJOTUYECKUX YMEHUHN paclpeesieTcsl HE TOJIBKO MO COAepKATEIbHBIM
JUHUSAM, HO U 1o roaaMm oOydenus. ConepkaHue oOpa3oBaHUS, COOTBETCTBYIOIEE
MpeAMETHBIM  pe3ysibTaramM  ocBoeHHs  DenepanbHOM  pabodeil  MPOrpamMMmbl,
pacnpeneneHHbIM 10 rojaM OOy4eHMs, CTPYKTYPHUPOBAHO TaKUM OOpa3oM, YTOOBI
KO BCEM OCHOBHBIM, NPHUHIUMIIUAIBHBIM BOIpOcaM oO0ydaromuecss O0O0palaiuch
HEOJHOKPATHO, YTO MO3BOJISIET OPraHU30BaTh OBJIAJIECHUE TEOMETPUUECKUMU TOHATUAMHA
M HaBBIKAMM IOCJIEAOBATEIBHO M IOCTYNATENbHO, C COONIOJCHUEM MPUHLUIA
MIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYAaTh B OOUIYI0 CHCTEMY TI'€OMETPUYECKHUX
MPEACTABICHUM OOy4YarolMXcs, pacwupsisi U yriiyonss ee, o0pa3ysd HpOYHbIE
MHO>KECTBEHHBIE CBSI3H.

[lepexon K M3y4eHUIO TEOMETPUH Ha YTIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3aaTh yciuoBus s AuddepeHunanuu 00y4yeHus, NoCTPOCHU MHANBUAYaTbHBIX
oOpa3oBaTeNbHBIX MpPOrpaMM, OOECNeYuTh YriyOJeHHOE HW3Y4YeHHE TIEeOMETPUU
KaK COCTaBJIsIOIIEH yueOHoro npeamera «MaTeMaTukay;

MNOJATOTOBUTH OOYYarOUIMXCsl K MPOJOJDKEHUIO M3YYEHHUST MAaTeMaTUKU C Y4ETOM
BbIOOpa Oymymiedt mnpodeccuu, obecrneunBasi MPEEMCTBEHHOCTh MEXIY OOIIHUM
1 Ipo(pecCHOHaTbHBIM 00pa30BaHUEM.

OOmiee 4YKMCIIO YacoB, PEKOMEHJOBAaHHBIX JJisi M3y4eHHs Yy4eOHOro Kypca
«I"eomeTpusi» Ha yriay0iaeHHOM ypoBHe, — 204 yaca: B 10 kmacce — 102 yaca (3 yaca
B Heenmto), B 11 knacce — 102 gaca (3 vaca B HeiemIo).
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COLEPKAHUE OBYYEHMUA

10 KVIACC

IIpsiMmble U JIOCKOCTH B POCTPAHCTBE

OcHOBHBIE TOHATUSL cTepeomeTpur. Touka, mpsmas, MIOCKOCTb, MPOCTPAHCTBO.
[TonsTie 06 aKCMOMAaTHYECKOM IMOCTPOCHHH CTEPEOMETPHUU: aKCHOMBI CTEPEOMETPHH
U CIEACTBUS U3 HUX.

B3anmHoe pacnosiokeHue IpsAMBIX B IIPOCTPAHCTBE:  MEPECEKAOIIUECH,
IapajulesIbHbIE M CKpEIIMBArOIKecs NnpsMble. [Ipu3Haku CKpEmMBAIONIMXCS MPSMBIX.
[TapannenbHOCTh MPSAMBIX M IJIOCKOCTEW B MNPOCTPAHCTBE: MAapaUIENIbHBIE MPSIMBIE
B IIPOCTPAHCTBE, MAPAJUIEIIBHOCTD TPEX MPAMBIX, IAPAIIIEIBHOCTD MIPSAMOU U IIIIOCKOCTH.
[lapaniensHOe M LIEHTpaJIbHOE MNPOEKTHUpOBaHUE, Hu3oOpakeHue ¢uryp. OCHOBHBIE
CBOMCTBa MapajljIeIbHOTO MPOEKTHUpoBaHUs. M300pakeHue ¢Guryp B mnapajjiebHOM
MPOEKIMK. YTIbl C COHANpPAaBIECHHBIMUA CTOPOHAMH, YroJd MEXAYy MPSIMbIMHU
B mpocTpaHcTBe. IlapamienbHOCTh IIIIOCKOCTEN: NapajuleibHbIE INIOCKOCTH, CBOMCTBA
napajuielbHbIX MI0ockocTeil. IIpocreiimme nmpocTpaHCTBEHHbBIE (DUTYpPBI HA TIOCKOCTH:
TETPadp, NAPAIIEIENUIIE]T, IOCTPOCHUE CEYEHNN.

IleprieHIUKYJISAPHOCTh NPSAMOM M IUIOCKOCTH: IEPIEHIUKYJISPHBIE IIPSMbIC
B IIPOCTPAHCTBE, MPSAMBIC NTapaJUICIIbHbIE U NEPIEHANKYJIISIPHBIE K IIJIOCKOCTH, IPU3HAK
IIEPIICHIUKYJIIPHOCTH MPSIMOM M IIJIOCKOCTH, T€OpEMa O MIPSIMOM IEPIEHIUKYJIAPHOU
mI0CKOCTH. OpTOroHanpHOE NPOEKTUpOBaHHE. [leprneHIuKylssp W  HAKJIOHHBIE:
PAcCTOSIHUE OT TOYKH JI0 TUNIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 TIOCKOCTH, MPOEKIUS
buryps Ha IIJIOCKOCTb. IleprieHIMKYISAPHOCTD IIJIOCKOCTEH: IIPU3HAK
MIEPIICHIUKYJIIPHOCTH JIBYX IJIOCKOCTEN. Teopema o Tpex NepneHIuKyJIsapax.

Yrael B IPOCTPAHCTBE: YroJl MEXAY HPSIMOW M IUIOCKOCTHIO, JBYTPAHHBIA YIOJI,
JUHEWHBIA yroj BYrpaHHOro yria. TpexrpaHHblil U1 MHOrorpaHHble yribl. CBoicTBa
IJIOCKUX YTJIOB MHOTOIpaHHOro yria. CBOMCTBA IUIOCKMX M JABYTPAaHHBIX YTJIOB
TPEXTPAHHOIO yria. TeopeMbl KOCUHYCOB U CUHYCOB JJIsI TPEXTPAHHOIO YIJIA.

MHOrorpaHHUKHU

Buabl MHOrOrpaHHMKOB, pa3BepTKa MHOTOrpaHHuKa. [Ipu3ma: n-yromgpHas npusma,
mpsMass W HAKJIOHHAs TPU3MbI, OOKOBas M TIOJHAS TOBEPXHOCTh MPHU3MBEI.
[Tapannenenunen, npsAMOYTroJIbHBIN HapajuieIenUIIea U €ro cBoMcTBa. Kparyaiiimme mytu
Ha TMOBEPXHOCTH MHOrorpanHuka. Teopema Oinepa. IIpocTpaHcTBeHHas Teopema
[Mudaropa. [Mupamuga: n-yrojspHas nmupaMuja, TpaBUIbHAS M yCEUEHHAs MUPAMUJIBL.
CpoiictBa pebep U OOKOBbIX TIpaHeld TNpaBWIbHOW nupamuabl. [IpaBuiibHbBIE
MHOTOTPAaHHHMKH: MpaBWJIbHAs IIPU3Ma W TMPaBUIbHAS NUpPaMUIad, PaBUIbHAA
TpEeyroyibHasi MUpaMUJia U MPaBUIbHBINA TETpadp, KyO. IlpencraBnenue o mpaBUIIbHBIX
MHOTOTPAaHHHUKAX: OKTA3JIp, NJOJAEKadAp U UKOCAIP.

Bbluucienue 31€eMEHTOB MHOTOTPaHHUKOB: peOpa, auaroHanu, yriel. [lnomans
OOKOBOI MOBEPXHOCTHU U MOJIHOM MOBEPXHOCTH MPSMOM MPU3MBI, IOl OCHOBAHUH,
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TeopemMa 0 OOKOBOI MOBEPXHOCTU MpsiMOW mpu3Mbl. [Lomians G0KOBOM MOBEPXHOCTH
Y TOBEPXHOCTH NPaBUJIbHOW MAPAMUJIBI, TEOPEMA O IUIOIAAN YCEUEHHON MUPaMUIbI.

CummeTpusi B NPOCTPAHCTBE.  JJIEMEHThl  CUMMETPUM  IPAaBUIIBHBIX
MHOTOIpaHHUKOB. CHMMETpuss B  MpPaBWIBHOM  MHOTOTPAaHHUKE:  CHUMMETpUS
napajuieJienuIneaa, CUMMETpUs NPABWIBHBIX MPU3M, CHMMETPHUS  NPABHIBHOM
nUpamMupbl.

BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHsTHS: BEKTOP B MPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOI'O BEKTOPA,
BEKTOPHl KOJJIMHEApHBIE, COHAMPABICHHBIE U MPOTHUBOMOJIOKHO HaIpPaBJICHHbIC
BEKTOpBl. PaBeHCTBO BEKTOPOB. [[eWCTBHS € BEKTOpPaMHU: CJIOKEHHE W BBIYMTAHUE
BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOXKEHHUE BeKTOpa Ha yucio. CBolicTBa
CJI0’KEHUS BEKTOPOB. CBOKCTBAa YMHOXKEHHS BEKTOpa HA yucio. [[oHsATHE KOMITJITaHAPHBIE
BeKTOpHI. [Ipu3Hak kKoMmIutanapHoCTM Tpex BekTopoB. [IpaBuWiio mnapamienenunena.
Teopema 0 pa3iioKEHUH BEKTOPA M0 TPEM HEKOMILIAaHAPHBIM BekTOopaM. [IpssiMoyrosbHas
cucrteMa KoopauHaT B mpoctpaHcTBe. KoopaumHatel BekTopa. CBS3b  MEKIY
KOOpJIMHATAMM BEKTOpa M KOOPJAMHATAMHU TOYEK. YTOJ MEXIy BeKTopamu. CKalsapHOE
MPOM3BEICHUE BEKTOPOB.

11 KVJIACC

Tesa Bpamenust

[ToHsATHSA: UUIUHAPUYECKAS] TOBEPXHOCTh, KOHUYECKAs IOBEPXHOCTD, chepudeckas
MOBEPXHOCTh, OOpa3ylomue ToBepxHOCcTel. Tena BpallleHHWs: MWIMHAP, KOHYC,
yCeUeHHbId KOHYyC, cdepa, map. B3aumHoe pacnonoxeHue cepbl U IIIOCKOCTH,
KacartelibHas TUI0CKOCTh K cpepe. M300paxeHue Ten BpalieHus Ha miockocTu. Pa3sepTka
HUIMHApa U Konyca. CumMmeTtpus chepsl U mapa.

O6bem. OcHOBHBIE CBOICTBA 00bEMOB Tell. TeopeMa 00 00beMe MPSAMOYTOIBLHOTO
napauienenuneaa U cieactsuss u3 Hee. OObeM NOPSAMOMl M HAKIOHHOM TPU3MBIL,
HWIMHJIpPA, TUpaMUJIbl U KoHyca. OO0beM I1apa U apoBOro CErMEHTA.

KomOunHanuu Ten BpailieHust 1 MHOrorpaHHUKoB. [Ipu3ma, BrovcaHHas B UMIMHAD,
ornuvcaHHast okoJio uuHapa. [lepeceuenue cdepsl u mapa c miockoctsto. Kacanue mapa
U cdepbl IOCKOCThI0. [IoHsATHE MHOrOrpaHHUKA, ONMHUCAHHOTO OKOJIO cdepsbl, chepsl,
BIIMCAHHOW B MHOTOIPAHHMK WJIM TEJIO BPALLEHUS.

[Inomaap NOBEepXHOCTH LIUIUHIPA, KOHYCa, TIIOIaas cepsl u ee uactei. [logobue
B npocTpancTtBe. OTHOLIEHHE 00BEMOB, IUIOLIAJEH MOBEPXHOCTEH MOMOOHBIX (GUTYD.
[IpeoOpa3oBanue  momoOusi, romorerus. Pemenwe 3agau  Ha  IJIOCKOCTH
C UCIOJIb30BAaHUEM CTEPEOMETPUUYECKUX METOIOB.

ITocTpoeHne cedyeHWii MHOTOTPaHHUKOB W TEJI BPAIICHUS: CEYECHHs LMJIUHAPA
(mapanienbHO W MEPHEHANKYISIPHO OCH), CEYEHHUs KOHyca (MapajuieIbHOE OCHOBAHUIO
Y IPOXOJAIIee Yepe3 BEPIINHY), CEYEHUs 1Iapa, METOAbl IOCTPOEHUSI CEUEHMI: METO
CJIEJIOB, METOJl BHYTPEHHET O TPOESKTUPOBAHMUSI, METOJ IEPEHOCA CEKYIIEH MITOCKOCTH.

39



BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

Bekropsl B mpoctpanctBe. Onepauuy Haj BEKTOpaMmH. BekTOpHOE yMHOXEHUE
BeKTOpOB. CBOICTBa BEKTOPHOIO yMHOEHHA. [IpsMoyronbHas cucTteMa KOOpPAMHAT
B ipoctpaHcTBe. Koopaunats! Bekropa. Pasnoxenue Bekropa no 6asucy. KoopaunatHo-
BEKTOPHBIM METOJ IPH PELICHUU T€OMETPUUECKUX 3a4au.

JIBMKeHUs B MPOCTPAHCTBE

JBmxenus npoctpanctBa. Otobpaxenus. [[Bmwkenus u paBeHcTBO puryp. Oo0mume
CBOWMCTBA JBWKCHUWA. BHIBI [BWKECHUHN: MNapajuIeIbHBIA MEPEHOC, UEHTPAIbHAS
CUMMETpHS, 3€pKallbHas CUMMETpHs, MOBOPOT BOKpYyr mnpsiMoi. [IpeoOpazoBanus
nono6wust. [psimas u cdepa Diinepa.

HPEIMETHBIE PE3YJIbTATDBI

K koniy 10 kiaacca oOyvaroniuiics HayquTCs:

CBOOOJTHO ONIEPHPOBATH OCHOBHBIMU TIOHATHSIMHU CTEPEOMETPHUH TIPH PEIICHHUH
3a/1a4y ¥ MPOBEJICHUN MAaTEMAaTUYECKUX PACCYKICHUM;

NPUMEHSTh AaKCHOMBI CTEPEOMETPUM U CIEJACTBUS U3 HHUX TMPU PEUICHUH
r€OMETPUYECKUX 3a]1aY;

KJIaCCU(UIIMPOBATh  B3aMMHOE  PACIOJIOKEHHWE TPSIMBIX B TPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJIHO OIEpUPOBATh MOHSATUSIMHU, CBSI3aHHBIMU C YIJIAMH B TPOCTPAHCTBE:
MEXy MPSMBIMU B TIPOCTPAHCTBE, MEXKITY MIPSIMOU U IIIOCKOCTHIO;

CBOOOJTHO OTICPUPOBATH TIOHITHAMH, CBI3aHHBIMHA C MHOTOTPaHHUKAMH,

CBOOOJTHO pacro3HaBaTh OCHOBHBIC BUIbI MHOTOIPAHHHUKOB (IIPU3Ma, MUPAMUJA,
MPSIMOYTOJIbHBIN TTapaliesienunes, Ky0);

KJ1acCU(UIIMPOBATH MHOTOTPAHHHUKH, BEIOUpasi OCHOBaHUS IS KJlacCUu(PUKaInu;

CBOOOJTHO OTNIEPHPOBATH MOHITHSAMH, CBI3aHHBIMUA C CEYEHHEM MHOTOTPAHHUKOB
TUIOCKOCTHIO;

BBITIOJTHATH MapaJljIeIbHOE, IEHTPAITHHOE M OPTOTOHAIBHOE IPOSKTHPOBAHUE (PUTYP
Ha TJI0CKOCTb, BBITIOJIHATH N300paxeHus (GUryp Ha MmiIoCKOCTH;

CTPOUTh CEYEHHS] MHOTOTPAHHHKOB pA3JIMYHBIMH METOJAaMH, BBIIOJHSITH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY,
cOOKY, CHU3Y;

BBIYHCIIATH IUIONIAA TMOBEPXHOCTEH MHOTOTPAHHHUKOB (TpyU3Ma, MHpPaMHJIA),
TCOMETPUYCCKUX TEJ C IPUMEHEHUEM (DOPMYT;

CBOOOJIHO ONEPHPOBATH TMOHATHSAMHU: CHMMETPHS B TPOCTPAHCTBE, IICHTP, OCh
Y TJIOCKOCTh CHMMETPHH, IIEHTP, OCh U TUIOCKOCTh CHMMETPHUH (UTYPHI;

CBOOOIHO OTIEPUPOBATH IMMOHATUSAMHU, COOTBETCTBYIOIIUMHU BEKTOPAM U KOOPAMHATAM
B ITPOCTPAHCTBE;

BBITIOJTHATH JACHCTBUS Ha/l BEKTOPaMH;

peraTh 3a/ladyu Ha JI0Ka3aTeIbCTBO MAaTEMAaTUYECKUX OTHOIICHHH W HAXOXKIICHUE
F€OMETPUYECKUX  BEJIMYMH, TMPUMEHSS U3BECTHbIE METOJbl MPU  PEIICHUU
MaTEMaTUYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOI'O YPOBHSI CII0)KHOCTH;
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OPUMEHSATh  MpOCTEHIMe  MNpOorpaMMHBIE  CpPEIACTBA U DIEKTPOHHO-
KOMMYHUKAIITMOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;

U3BJICKATh, npeoOpa3oBbIBATh u UHTEPIPETUPOBATH uHdopMaIuio
O TPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MPEACTABICHHYIO Ha YepTexax
U PUCYHKAX;

OPUMEHSTh TOJyYCHHbIC 3HAHMS Ha MPAKTHKE: CPaBHUBATh W aHAJIU3UPOBATh
peanbHble CUTyallud, MPUMEHATh U3YYCHHBIC TMOHATHSI B MPOIECCE MOUCKA PEeIICHUs
MaTeMaTU4YeCKu CHOPMYIMPOBAHHON MPOOJIEMbI, MOJIETUPOBATh PEAIbHbIE CUTYaIluu
Ha S3bIKE TEOMETPHUM, HCCIEAOBaTh IOCTPOCHHBIE MOJEIU C HCIOJIb30BAHUEM
r€OMETPUYECKUX TIOHITHI U TeopeM, arrapaTa ajreopbl, peraTh MPakTHYECKUE 3a1auH,
CBSI3aHHBIC C HAXOXK/IEHUEM F€OMETPUUYECKUX BEITUUMH;

UMETh MPEICTABICHUS 00 OCHOBHBIX dTarax pa3BUTHUSI TEOMETPUU KaK COCTaBHOM
4acTH (pyH/IaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K koniry 11 kiaacca oOyvaronuiics HayquTCs:

CcBOOO/IHO ONIEPUPOBATH MOHATUSIMH, CBA3aHHBIMU C LIUJIMHIPUIECKON, KOHUYECKON
1 c(hepruveCcKOil MOBEPXHOCTIMU, OOBSICHATH CITOCOOBI MOJTYYEHHUS;

OIepUPOBATH MOHATUSMHU, CBSI3aHHBIMU C T€JIAMU BPAIICHUS: [IUJIMHAPOM, KOHYCOM,
cdepoii u mapom;

pacmo3HaBaTh Tella BpaieHus (IUWIMHAP, KOHYC, cdepa U IIap) U OOBICHITH
CHOCOOBI MOTYYEHUS TEN BPAILICHHUS;

KJIaCCU(PUIIMPOBATH B3aUMHOE PACIIOJIOKEHHUE CPEePhI U MIIOCKOCTH;

BBIYHCIIATh BEJIWYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpAIEHUS, OOBEMBI
U IJIOLIAJAN TOBEPXHOCTEM MHOTOTPAaHHMKOB U TEJ BPAILLEHUS, T€OMETPUUYECKUX Tell
C IpUMEeHEHHEM (HOpMYIT,

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C KOMOWHAITUSIMU TEJT BPAIICHUSI
¥ MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIMCAHHBIN B cpepy ¥ OMUCAHHBIN OKOJIO Chephl,
cdepa, BucaHHasi B MHOTOTPaHHUK WJIM TEJIO BPAIlICHHUS,

BBIYUCTISATh COOTHONICHUS MEXKAY IUIOMAJsIMU TOBEPXHOCTEH M 0o0BeMaMu
MTOJIOOHBIX TEI;

n300pakath W3y4aembie (UTYpHI, BBITIOJHATH (BBIHOCHBIE) IIIOCKHE YEPTEKHU
U3 PUCYHKOB MPOCTBHIX 00BEMHBIX (UTYP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TeJI BpAIllCHUS,

W3BJICKATh, WHTEPIPETUPOBATH u peoOpa3oBLIBAThH uH(pOpMaIHIO
O TPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypax, MPEeACTaBICHHYI0O Ha YepTexax
U PUCYHKaX;

CBOOO/IHO OIEPUPOBATH MOHSATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHATH ONIEPAllMY Ha/l BEKTOPaMH,

3aJ1aBaTh IJIOCKOCTh YPaBHEHUEM B JICKAPTOBOM CUCTEME KOOPAWHAT;

pemaTth TeOMETPUYECKHE 3aJadd Ha BBIUYMCICHHUE YIJIOB MEXIY MPSIMBIMH
U IUIOCKOCTSMHM, BBIYUCIICHHE PACCTOSIHMM OT TOYKHA JO TIUIOCKOCTH, B ILIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPIMHATHOTO METO/1a IPU PEILICHUY;
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CBOOOJIHO OINEPUPOBATH MOHATUIMHU, CBI3aHHBIMU C JABUKEHUEM B MPOCTPAHCTBE,
3HATh CBOMCTBA ABUKCHUIA;

BBITIOJIHATh U300paKeHUs MHOTOIPAaHHUKOM M TeJl BpallleHUsl IPU MapalijieIbHOM
MepeHoce, IEHTPATBHON CUMMETPHH, 3epPKATBHOW CUMMETPHH, MPU TIOBOPOTE BOKPYT
npsMoH, TpeoOpa3oBaHus MOI00US;

CTPOUTh CEYEHHS MHOTOTPAaHHUKOB U TeJl BpAlllCHMs: CEUEHUS IWIMHApA
(mapanienbHO W MEPHEHAUKYISIPHO OCH), CEUEHHUs KOHyca (MapajuieIbHO€ OCHOBAHUIO
U TIPOXO/ISIIEE Yepe3 BEPIIUHY), CEUCHUS 11apa;

HCITOJIH30BaTh METOJIbI TTIOCTPOSHUSI CEYCHHUI: METOJ CIEA0B, METOJ] BHYTPECHHETO
POEKTUPOBAHUS, METO/] IEPEHOCA CEKYIIEeH MITOCKOCTH;

JIOKa3bIBaTh TEOMETPUICCKUEC YTBEPIKICHUS;

MPUMEHATh TEOMETpUYEeCKHe (aKThl IS PEIICHUS CTEPEOMETPUYCCKUX 3ajaad,
MIPEANOJIATaOIINX HECKOJBKO IIaroB PEIICHHs, €CIM YCIOBHS NPUMCHECHHS 3a7aHbI
B SIBHOM U HESIBHOU (hopme;

permaTh 3a/1a4yu Ha JI0Ka3aTeIhCTBO MAaTEMAaTHUYECKUX OTHOIICHWNA M HaXOXKICHUE
Tr€OMETPUYECKUX BEJIUYHH;

PUMEHSITh MPOTPAMMHBIE CPEJICTBA U JIEKTPOHHO-KOMMYHHUKAITMOHHBIE CUCTEMbI
P PELICHUU CTEPEOMETPUUECKUX 3a]1aY;

MPUMEHATh TIOJyYCHHBIE 3HAHWSA Ha TMPaKTUKE: CpPaBHUBATh, aHAIM3UPOBATH
Y OIICHUBATh PEATbHBIC CUTYAIIUH, MPUMEHSTh H3yUYCHHBIE TIOHATHSI, TEOPEMBI, CBOMCTBA
B TIIpollecCe TMIOMCKAa pelIeHUusT MaTeMaTH4YecKu CHOpPMYyIUpPOBAHHOM MPOOIEMBI,
MOJICIIUPOBATh PEANbHBIC CHTYAIlMd HA SI3BIKE TE€OMETPHUH, UCCIICI0BATh TTOCTPOCHHBIC
MOJICITH C WCTIOJb30BAaHUEM T€OMETPHUCCKUX TMOHSATHUH M TEOpeM, allapara aureOphl,
penaTh MPakTUYECKUE 3a]1a4M, CBSI3aHHbBIE C HAXOXKJICHHUEM T€OMETPUYECKUX BEJIMUNH;

UMETh TIPEICTABICHUS 00 OCHOBHBIX dTalax pa3BUTHUSI TEOMETPUU KaK COCTaBHOM
JacTH (PyHIaMEHTA Pa3BUTHS TEXHOJIOTHH.
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TEMATHYECKOE INTAHUPOBAHUE

10 KUIACC
Hazpanue Konnuecto OcHOBHBIE BU/IBI ICSITEIBHOCTH
OcHoBHOE co/iep)KaHue
paznena (Tembl) Kypca 4acoB yuanmxcs
BBeneHue B crepeoMeTpHio 23 OcHOBHBIE TPOCTPAHCTBEHHBIE Onpenenstsb MWI0CKOCTh Kak Gurypy,

burypsl.
[TonsiTHA cTEepeOMETpUU: TOUKA,

npsiMast, IIOCKOCTh, TPOCTPAHCTBO.
OcHOBHBIE ITpaBUiIa U300pAKEHUS

Ha PUCYHKE IIJIOCKOCTH, TapaAJIIEIIbHBIX
MPSAMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka.

[TonsTHS: MepeceKarouecs IIOCKOCTH,
nepeceKarouecs npsaMas 1 mioCKOCTh;
HOJTyTIPOCTPAHCTBO.

MHororpaHHuKy, H300paxeHue
IPOCTEHIINX MPOCTPAHCTBEHHBIX
buryp, HeCyIIeCTBYIOIIUX 0OBEKTOB.
AKCHOMBI CTEPEOMETPHUHU U TIEPBHIE
CJIEJICTBUS U3 HUX.

CniocoObl 3a1aHus MPSMBIX

Y TIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHUs TPSIMBIX U TUIOCKOCTEH.
Ceuenus. U3o0paxxeHne ceueHuit

B KOTOPOM BBIITOJIHIETCS IJIAHUMETPHUS.
JlemaTe mpoCTeUIne JIOTUYECKUE
BBIBOJIbI M3 aKCMOMATHUKHU INIOCKOCTH.
[TpuBOAUTH MPUMEPHI PEATTBHBIX
00BEKTOB, UJIeaTU3AIIEH KOTOPHIX
ABJISIFOTCSI aKCUOMBI TEOMETPHH.
N3y4aTh, NpUMEHSITh NPUHIIHUIIBI
MMOCTPOECHUS CEUCHU.

Hcnonb30BaTh 1151 IOCTPOEHUS
CEUEHHUU METO/I CJICJIOB, METO/I
BHYTPEHHETO MPOCKTUPOBAHUS, METO/T
MEPEHOCA CEKYIIEN MIIOCKOCTH.
Pemats crepeoMeTpruyueckue 3a1auu:
Ha OMPENICIICHUE BUJA CECUCHUS

M HaXOKJICHUE €0 IJIOIIaaH.
AKTyanu3upoBath (PaKThl U METOBI
TJIAHUMETPUH, PEJICBAHTHBIE TEME,
MPOBOAUTH AHAIOTHH.

Hcrnonp30BaTh MpU peIICHUH 3a]1a4
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MUpaMUJIbL, KyOa v IPU3MbI, KOTOpbIE
IPOXOAT uepe3 ux peopa.
N300paxenue nepeceyeHus
ITOJYYEHHBIX IIJIOCKOCTEN.
PackpamnBaHue NOCTPOEHHBIX CEUEHUN
Pa3HBIMU LIBETAMH.

Meton cieoB sl MOCTPOEHUS
ceueHnid. CBOMCTBA EPECECUECHUN
MPSMBIX U TI0cKOCcTer. [locTpoenune
CEUEHHUH B MUpaMue, Kyoe 1o TpeM
ToukaMm Ha peOpax. Co3nanue
BBIHOCHBIX YEPTEXKEH U 3alKCh 1aroB
IIOCTPOCHUH.

IToBTOpEHME IIITAHUMETPUH.

Teopema 0 mponopIHXOHATBHBIX
orpe3kax. [loodue TpeyroabHUKOB.
Teopema Menenas. Pacuerst

B CEUCHMSIX HA BBIHOCHBIX YEPTEXKAX.
Wcropust pa3BUTHA TNIAHUMETPUN

U CTEPEOMETPUU

CJIEyIOIIKE MIIaHUMETPUIECKIE (DaKThI
Y METOJIBI:

Teopembl Paneca

Y O IIPONIOPLIMOHAIIBHBIX OTPE3KaX.
AJITOpUTM JIEJIEHUS OTpe3Ka

Ha 1 paBHBIX yacTer. Teopema
Menenas.

PaBHOOEIpEHHBIN TPEYTOHHUK.
PaBHOCTOpOHHMI TPEYTOJIbHUK.
IIpssMOYTOJIBHBIN TPEYTOJIbHUK.
CBOUCTBO CpeHEN JIMHUU
TPEYrOJIbHUKA.

CBOIICTBO OMCCEKTPUCHI yTiia
TPEYTOJIbHUKA.

CBOMCTBO M€JINaH TPEYTOJbHUKA.
[Tpu3Haku mogo0us TpEyroJIbHUKOB.
[Tony4aTs mpencTaBaeHus

00 OCHOBHBIX 3Talax pa3BUTHS
r€OMETPUHU KaK COCTABHOW 4acTH
(byH1aMeHTa pa3BUTHUS TEXHOJIOT U

Bzaunmuoe pacniosioxxkenue
MPSAMBIX B IPOCTPAHCTBE

B3auMHOe pacnosioxxeHue npsmeix

B ITpocTpaHcTBe. CKpeIMBarOmuecs
npsMble. [[pr3Haku CKpelmnBarOIMUXCs
IIPSIMBIX.

[TapayutenbHebIe psAMbIE

Knaccuduimpoats B3aumMHoe
pacmosoKeHUE MPSIMBIX

B IIPOCTPAHCTBE, WILTIOCTPHUPYSI
PUCYHKAMHU U TIPUBOS IPUMEPHI
W3 PEAIbHOU KU3HU.
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B IIpocTpaHcTBe. Teopema

0 CYLIECTBOBAaHHUH U €JUHCTBEHHOCTH
MPSIMOU MMAPAITIENBHON TAHHOU
MIPSIMOU, IPOXOAAIIEN Yepe3 TOUKY
IPOCTPAHCTBA U HE JIe)KaIEH

HAa IAHHOW IPSIMOM.

JlemMma 0 nepeceyeHnu napajsieIbHbIX
MIPSIMBIX IIOCKOCTHIO. [lapannensHoCTh
Tpex npsAMbIX. TeopeMa o Tpex
MapajuieIbHbIX MPSIMBIX.

TeopeMa 0 CKpenMBaOIINXCS MPSIMBIX.
[TapamienpHOE MPOEKTUPOBAHUE.
OcCHOBHBIE CBOKCTBA MAPaLIETBLHOTO
npoektupoBanus. M3o0paxenue
pa3HbIX (UTyp B MapajieibHON
POEKIIHH.

[enTpanbHas MpOEKLK.

VY011 ¢ cOHanpaBiIeHHBIMA CTOPOHAMM.
Yron Mexay npsMbIMH.

3amaun Ha T0Ka3aTeIbCTBO

U UCCJIEIOBAHKE, CBS3aHHbBIC

C PACIIOJIOKEHUEM MPSMBIX

B IIPOCTPAHCTBE

JlokaspIBaTh TEOpEMY

O CYLIECTBOBAaHUU U €JUHCTBEHHOCTHU
rapajuieIbHON MPSIMOU, IPOXOIAIIEH
4yepe3 TOUKY IPOCTPaHCTBA

Y HE JICKAILEH HA JPYTroM MPSIMOH;
JEMMY O TIEPECEYEHNH INIOCKOCTH
JIBYMsI TapaJlIeIbHBIMU MIPSIMBIMU;
TEOpPEMY O TPEX MAPAJIICITbHBIX
MPSIMBIX.

Jloxa3pIBaTh MpHU3HAK
CKPEILIUBAIOLINXCS MIPAMBIX, TEOPEMY

0 CKPELIMBAOIIUXCS PSAMBIX.
Jloka3pIBaTh TEOPEMY O PABEHCTBE
YIJIOB C COHAIIPABJIEHHBIMU CTOPOHAMM.
OOBSICHATH, UTO HA3bIBACTCS
MapajuIeIbHBIM U [IEHTPATIbHBIM
MPOEKTUPOBAHUEM U KAK BBITTOIHSAETCA
MPOEKTUPOBAHKUE (PUTYP HA MIIOCKOCTb.
Jloka3bIBaTh CBOMCTBA MTAPAJIEITBHOTO
ITPOEKTUPOBAHUS.

N3o0paxkats B mapayuieabHON
MIPOEKLINY Pa3HbIE TEOMETPUUYECKUE
burypsbl.

Pewats crepeomeTpuueckue 3aaaun
Ha JI0Ka3aTeJIbCTBO U UCCIIEIOBAHUE,
CBSI3aHHBIE C PACITOTIOKEHUEM MPSIMBIX
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B [IPOCTPAHCTBE.
[IpoBoUTH JOKA3aTEIbHBIC
pacCy’kJIeHUs IIPU pEUICHUN
Tr€OMETPUYECKUX 3a]1a4, CBSI3aHHBIX
CO B3aMMHBIM PACHOJIOKEHUEM
MPSIMBIX B POCTPAHCTBE.
CpaBHUBATh, aHATTM3UPOBATH

Y OLICHUBATh YTBEPKACHUSA C LEIIbIO
BBISIBJICHUS JIOTUYECKU KOPPEKTHBIX
Y HEKOPPEKTHBIX PacCyKIACHUH.
MoenupoBaTh peajibHbIE CUTYallHH,
CBSI3aHHBIC CO B3aMMHBIM
PaCIOJIOKEHUEM MPSIMBIX

B IIPOCTPAHCTBE, Ha A3BIKE T€OMETPHUU.
HccnenoBath NOCTPOEHHBIE MOJIENIH
C UCIIOJIb30BAaHUEM I€OMETPUYECKHUX
MOHSITUH U TEOPEM, arlrapara aareOpsl,
U(PPOBBIX PECYPCOB.

ITomy4aTs npeacTaBicHuE

O LIEHTPaJIbHOM MMPOEKTUPOBAHUU

1 00 ucropuu paboT MO TEOPHUH
MEePCIIEKTUBBI

[TapayuienbHOCTD NPAMBIX
Y IIJIOCKOCTEN
B IIPOCTPAHCTBE

[TonsTH: MapayIeIbHOCTh NPSIMOM
Y IJIOCKOCTH B IIPOCTPAHCTBE.
[Ipu3Hak napaaineapHOCTH NPSAMOU

Knaccuduimposats B3auMHoe
pacnojoXeHne IpsMOH U MIOCKOCTH
B IIPOCTPAHCTBE, IPUBOIS
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u mockoctu. CBOMCTBA
NapajuieIbHOCTH IPSIMOM U TUIOCKOCTH.
['eomeTpuueckue 3anaumn

HAa BBIYMCIICHUE U JOKA3aTEIIbCTBO,
CBSI3aHHBIC C MAPALICIIBHOCTHIO

IIPpAMBIX U IIOCKOCTEH B IMPOCTPAaHCTBC.

[TocTpoenue ceueHns, NPOXOIAIIETO
Yyepes JaHHYIO MPSIMYIO Ha YEPTEXKE U
[apaJIEIbHOIO APYTrOU MPSIMOM.
Pacuer otHOmeHnii. [1apamiensnas
MPOEKIUs, IPUMEHEHHUE

U1 IOCTPOEHUS CeUeHU KyOa

U TapaJIJIeNIeINIIe1a.

CBoiucTBa napauieNenune1a u NpU3Msbl.

[TapamensHble mockocTu. [lpusHaku
MapaJlJIETbHOCTH ABYX IIJIOCKOCTEM.
TeopeMa 0 mapauieIbHOCTH

Y €IMHCTBEHHOCTH TIJIOCKOCTH,
MPOXOJAIICH Yepe3 TOUKY,

HE MPUHAJICKALLYIO TaHHOU
IJIOCKOCTH U CIICJICTBUS U3 HEE.
CBoiCTBA MapAIIIENBHBIX INIOCKOCTEM:
0 MapaJyIeIbHOCTH MPSIMBIX
IIepeCceUeHUs PU NEPECEUCHUU IBYX
MAPAIIETBHBIX MIIOCKOCTEU TPETHEM;
00 OTpe3Kax mapayIeIbHBIX MPSIMbIX,

COOTBETCTBYIOIIME ITPUMEPHI
U3 pEAIbHOW JKU3HU.

DopMyIUpPOBATH ONPEACICHUE
IapaJuIeNIbHBIX NPSMOU U INIOCKOCTH.
Jloka3pIBaTh NpU3HAK

0 IIapaJUIEIbHOCTH IPSIMOM

U TJIOCKOCTH; CBOMCTBA
MIapaJuIeIbBHOCTH MIPSMOU U TIJIOCKOCTH.
Pewrats crepeoMeTpuuecKue 3a1a4u
BBIYMCIICHUS U I0KA3aTEbCTBO,
CBSI3aHHBIE C MMAPAIIIENBHOCTHIO
IIPSMBIX U IIOCKOCTEW B POCTPAHCTBE.
PemaTe nmpakTuueckue 3a1auu

Ha [IOCTPOCHUE CEYEHUN Ha YepTeKax
TETpa’pa v napajuieIeInIeaa.
Pemate ctepeomerpruueckue 3aaaum,
CBSI3aHHBIE C IOCTPOCHUEM CEUYECHUU
IIJIOCKOCTBIO.

[IpoBOANTE TOTUYECKN KOPPEKTHBIE
JI0Ka3aTeIIbHbIE PACCYKICHUS

IIPU PELICHUHA T€OMETPUUYECKUX 3a/1a4
CBS3aHHBIX C NIAPAJUIEIBHOCTHIO
IIJIOCKOCTEM.

CpaBHUBATH U aHATU3UPOBATH
pEaJIbHBIE CUTYAIUU, CBA3aHHbBIC

C NMapaJUIEITbHOCTHIO IPSIMOU
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3aKJIIOYCHHBIX MCIKAY HapalJICIbHBIMHA
IIJIOCKOCTAMHU, O IICPCCCUCHUHN HpHMOI?I
C ABYM: ITapaJIJICJIbHBIMU IIJIOCKOCTSIMHA

Y IUIOCKOCTH B IPOCTPAHCTBE;
MO/JIEJIMPOBATh pEAIbHBIE CUTYAllUH,
CBSI3aHHBIE C MMAPAIUICITIBHOCTHIO
IIPSAMOM U IIOCKOCTH B IPOCTPAHCTBE,
Ha SI3bIKE TEOMETPUH

[lepneHuKyISIPHOCTD
MPSIMBIX U TUIOCKOCTEN
B [IPOCTPAHCTBE

25

[ToBTopenue: Teopema [ludaropa
HA MJIOCKOCTH, TPUTOHOMETPUS
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
CaoiicTBa Ky0a 1 MPsIMOYTOJIBHOTO
napajuienenunena. Beruncnenue 1ivH
OTPE3KOB B KyO€ U NPIMOYTOJIbHOM
napasuielIeUnee.
[lepieHIUKYIAPHOCTD IPAMOU

u rockoctu. [Ipu3Hak
NEPHEHIUKYJIIPHOCTU PIMOM

Y IJI0CKOCTU. Teopema o
CYLIECTBOBAHUU U €IMHCTBEHHOCTH
IIPSMOM, IPOXOIALLIEH YEPE3 TOUKY
MPOCTPAHCTBA U TIEPIICHANKYJIIAPHOU
K miockoctu. [lnockoctu

U MIEPIICHANKYIISIPHBIC UM TIpsiMast

B MHOTOTpaHHUKAaX.
[TepnieHauKyIsIp M HAKJIOHHAS.
[TocTpoeHune neprneHauKyIsapa

U3 TOYKH Ha IPSIMYIO.

Teopema o0 Tpex nepHneHauKyJIIsIpax

AKTyanu3upoBaTh (aKThl U METO/IBI
TJTAHUMETPHUH, PEJICBAHTHBIE TEME,
MIPOBOJIUTH AHAJIOTUU.
@opMyIMPOBATH ONIPEICIICHHUS:
MEPIIEHAUKYIISIPHBIX OPSIMBIX

B IIPOCTPAHCTBE; ONPEAECTICHHUE MPAMOH,
MEPIIEHAUKYJISIPHON K IUIOCKOCTH.
Jloxa3pIBaTh: neMMy

0 MEPIEHINKYISIPHOCTH IBYX
MapasuieNIbHbIX MPSAMBIX K TPEThEH
MPSAMOM; TEOPEMBI O CBSI3U MEXKIY
MAPAJIIETBHOCTHIO MIPSMBIX U UX
MEPIIEHAUKYJISIPHOCTHIO K IUIOCKOCTH.
Jloka3bIBaTh: TEOPEMY, BBIPAKAIOILYIO
MPU3HAK MEPIIEHAUKYJISIPHOCTH
MPSIMOU U TJIOCKOCTH; TEOPEMY

O CYIIIECTBOBAaHUM U €IUHCTBEHHOCTHU
MPAMOM, TPOXOISIIEN YEPE3 TAHHYIO
TOYKY U IEPIICHINKYJISIPHOU K TAaHHON
TIJIOCKOCTH.

N300pakaTh B3aIMHO
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(npsimasi u oOpatHas).

YTroa Mexy CKpemrBatOIUMUCS
npsMbIMU. [lorck nepnenAnKy s pHbIX
MPSIMBIX C TOMOILBIO
IIEPIICHIUKYJIPHBIX IIIIOCKOCTEN
OpToroHanbHOE NPOEKTUPOBAHUE.
[TocTtpoenue ceuenuii ky0a, IPU3MBI,
MIPABWJIBHOW MUPAMUABI C TTOMOIIBIO
OPTOrOHAJILHOM MPOEKIUU.
CummMmeTpus B IPOCTPAHCTBE
OTHOCHUTENBHO IIIOCKOCTH. [llmockocTn
CUMMETPUM B MHOI'OTPAHHUKAX.
[Ipr3Hak nepneHauKyIsIpHOCTH
MIPSIMOU M TNTOCKOCTH KAK CJIEICTBUE
cummerpui. IIpaBuinbHbIe
MHOTOTPAHHUKHU

Pacuet paccrosiHuil OT TOUKH

110 MII0CKOCTH. CIOCOOBI OMYCTUTh
NIEPIECHANKYJIAPBI: CAMMETPHS, CIABUT
TOYKH I10 NAapauIeIbHON MPSIMO.
CnBur 1o HenapaieabHON NPSIMOU,
VU3MEHEHUE PACCTOSTHUN

NEePHEHANKYIISIPHBIC TTPSIMYTO

U TJIOCKOCTb.

@opMyIMpOBaTh CBOMCTBO
NEPHEHANKYJIAPA 10 OTHOLLIEHUIO

K IUIOCKOCTH.

[Tony4aTth npencTaBieHUE O 3HAYCHUH
NEepHeHANKYJIIApa IS APYTUX o01acTeit
Hayku ((u3KKa, SHEPreTuKa, Ja3epHble
TEXHOJIOTHH ), B PEATbHON KUZHU
(TexHuKa, OKpy’Karomiasi 00CTaHOBKA).
Jloka3pIBaTh yTBEPKICHUS, CBI3AHHBIC
C MMPOEKIMEN NPSIMOX Ha TIJIOCKOCTB,
HETIEPIICHIUKYISIPHYIO K TOM MPSMOU.
Jloka3bIBaTh TEOPEMY O TPEX
NEPHEHANKYIIAPaX U TEOPEMY
0o0paTHYyIO TeOpeMe O TPeX
NEepPHIEHANKYIISIPax.

[Tomy4aTs npeacTaBICHNE

00 OPTOTOHAJILHOM MTPOEKTUPOBAHUH.
Jloka3pIBaTh TEOPEMY O MPOEKIUHU
TOYKH Ha MPSIMYIO.

PemaTte crepeomeTpruyeckue 3a1auu,
CBSI3aHHBIE C MEPIIECHIUKYISIPHOCTHIO
MPSAMOM U TIOCKOCTH.

Pewats npukitagseie 3amauu,
CBSI3aHHBIE C HAXOXKJICHUEM
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Ir€OMETPUYECKHUX BEJINYMH.

Pemate crepeomerpuyeckue 3a1au,
CBSI3aHHBIEC C IPUMEHEHUEM TEOPEMBI
O TpeX MEePIEHIUKYIISIPAX,
HAax0>KJICHUEM PACCTOSHUM,
IIOCTPOEHUEM IIPOEKIUH.
CpaBHHBaTh M aHAJIM3UPOBATH
YTBEPKIACHHUSI C LIEJIbIO BBISIBJICHUS
JIOTUYECKU KOPPEKTHBIX

Y HEKOPPEKTHBIX PaCCyKIACHUN.
AHanM3UpOBaTh U MOAETUPOBATH

HAa SA3bIKE TE€OMETPUU PEAJIbHBIC
CUTyallu!, CBSI3aHHbBIC

C IEPNEHAUKYISIPHOCTHIO PSIMOM

Y IJIOCKOCTH; UCCIIEI0BATh
ITOCTPOEHHBIE MOJEIH, B TOM YHCIIE
U C UCTIOJIb30BAaHUEM alllapara anreopbl

VYTrabl 1 pacCTOSTHUA

16

[ToBTOpEHHME: Yyroa Mexay NpSIMbIMHU
Ha IUIOCKOCTU, TPUTOHOMETPUS

B [IPOU3BOJILHOM TPEYTOJIbHUKE,
T€OpEMa KOCHHYCOB.

[ToBTOpEeHue: yron Mmexay
CKPEIIUBAOIIUMUCS IIPAMBIMU

B IIPOCTpaHCTBE. [ eomeTpuueckue
METO/IbI BBIYMCIICHUS YIila MEXKIY

AKTyanu3upoBath (aKkThl U METO/IbI
IJIJAHUMETPHH, PEIICBAHTHBIE TEME,
IIPOBOAUTH AHAJIOTHUM.
DopMyIMPOBATH ONIPEAECTICHUE
JIBYTPaHHOTO yTJIa.

Jloka3bIBaTh CBOWCTBO PaBEHCTBA BCEX
JIMHEWHBIX YIJI0B JBYI'PAHHOIO YIJa.
KnaccuduimpoBats AByrpaHHbIE yIIIbI
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MPSAMBIMU B MHOTOT'PaHHUKAX.
JIByrpanHsbiil yroy. CBOMCTBO
JIMHENHBIX YTJIOB JBYTPAHHOIO YIJIA.
[lepnenauKyIsIpHBIE TUIOCKOCTH.
CBoiicTBa B3aMMHO NEPIEHIUKYJIISIPHBIX
mrockocren. [Iprusnak
MIEPIICHIUKYJISIPHOCTH IIOCKOCTEM;
TE0-peMa O MPAMON ITEPECEUEHHUS] IBYX
IJIOCKOCTEN MEPIIEHIUKYIISIPHBIX
TPETHEU IUTOCKOCTH.

[IpAMOYTOJIBHBIN TapaJUICIICIINIIE;
Ky0; U3BMepEeHus, CBOMCTBA
IIPSAMOYTOJIBHOIO MapaJlIeICIIUIIe a.
Teopema 0 quaroHany NpsMOyTroJIbHOTO
napajulesIelMIea U CIEICTBUE U3 HEe.
CrepeoMeTpUUECKHUE U TTPUKIIATHBIC
3a/1a4M, CBSI3aHHBIE CO B3aMMHBIM
PACIIOJIOKEHUEM IIPSAMBIX U IIJIOCKOCTH.
[ToBTOpEHNKE: CKPEIIMBAOIIAECS
psIMBIE, ITAPAJUIEIBHBIE IITIOCKOCTH

B CTaHJAPTHBIX MHOTOTPaHHUKAX.
[Tapa mapannenbHbIX MIIOCKOCTEN

Ha CKPELIMBAOIINXCS IPSIMBIX,
PacCTOSIHUE MEXKAY
CKPELIMBAIOIIUMHUCS IPSIMBIMU

B IIPOCTBIX CUTYyaLUsIX.

B 3aBUCHUMOCTH OT UX I'PaAyCHOU MEPBHI.
DopMyJIMPOBATH ONPEIEICHUE B3AUMHO
NEPIEHANKYJISIPHBIX IIJIOCKOCTEM.
Jloxa3pIBaTh TEOpEMY O IPU3HAKE
NEPIEHANKYIIIPHOCTH IBYX
IIJIOCKOCTEM.

@opMyIMpPOBATH CIIEICTBUE

(U3 mpu3HaKa) O MEPIEHINKYIIPHOCTU
IJIOCKOCTH, KOTOpasl MEPIEHANKYISIpHA
IIPSAMOM, IO KOTOPOM IIEPECEKAKOTCS JIBE
IJIOCKOCTH, 3TH IIJIOCKOCTSIM.
Jloka3pIBaTh yTBEPKIACHHUS O €T0
CBOMCTBAX; TEOPEMY U CIIEICTBUE

13 HEe O JUaroHaJIsIX IPSIMOYTOJILHOIO
napajuieJIenune/sa.

Pewats crepeomeTpuueckue 3aaauu,
CBSI3aHHBIE C NEPIICHANKYIJISIPHOCTD
MPSAMBIX U TUIOCKOCTEH, UCITOIb3YS
MJIaHUMETpHUYECKHUE (DaKThl 1 METO/IBI.
IIpoBOAUTE JTOTUYECKU KOPPEKTHBIE
JIOKA3aTeJIbHBIE PACCYKICHUS

IIPU PELIEHNH TEOMETPUYECKUX 314,
CBSI3aHHBIX C IEPIEHAUKYJIIPHOCTHIO
IIJIOCKOCTEM.

AHanM3upoBaTh U MOAETUPOBATH

HAa S3bIKE T€OMETPUU PEAJIbHBIE
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Onyckanue nepneHauKysipoB,
BBIYMCJIEHUE PACCTOSIHUM OT TOUKH
110 TOYKH; IPSIMOM; TIJIOCKOCTH.
Brruncienue pacCTossHUNA MEXITY
CKPEIIUBAIOIINMUCS TPSIMBIMHU

C MTOMOUIBIO IEPIIEHAUKYJIISIPHON
IJIOCKOCTH.

TpexrpaHHbIN yroJl, HEpaBEHCTBA
JUISl TPEXTPAHHBIX YIJIOB.

Teopema [Tudaropa, TeopeMbl
KOCHHYCOB M CHHYCOB

JUIS1 TPEXTPAHHOTO YIJIa. DJIEMEHTBI
chepuueckoit TeOMETpUH:
reoJIe3M4ECKue JIMHUN Ha 3eMJIe

CUTYaIliH, CBSI3aHHBIC
C TICPIICHANKYJIAPHOCTBIO MPSMBIX

Y IUIOCKOCTEH.

HccnenoBaTh MOCTPOSHHBIC MOICIIH,
B TOM YHCJIC ¥ C HCITOJIb30BAHHEM
ammapara anreOpsl.

Pemmath mpukiiaaHbpie 3a1a9H,
CBSI3aHHBIC C HAXOXJICHUEM
TCOMETPUYCCKUX BEIIMINH

MHororpaHHuku

CucreMaru3zanus 3HaHUI:
MHOrorpaHHMK U €ro 3JIEMEHTBHI.
[Inpamuna. Buael nupamu.
[IpaBunbHas nupamuaa.
[Ipu3zma. [Ipsimas u HaKJIOHHAs
npu3Msbl. [I[paBuiibHas npusma.
[Ipsimont mapanenenunen,

IPSIMOYTOJIbHBIN MapaJijieienune, KyO.

Brinykibsie MHOTOrpanHuku. Teopema
Oitnepa. [IpaBunbHbIC
Y MOJIyITPaBUJIbHbIE MHOTOTPAHHUKHU

Paborath c yueOHHKOM: 3a/1aBaTh
BOIIPOCHI, JI€JIaTh 3aMEYaHUs,
KOMMEHTApHUH.

AHaNIM3UpOBaTh PELICHUE 3aJa4H.
PucoBaTh BbIYKJIbIE MHOTOTPAHHUKH
C 3aJJaHHBIMHM CBOMCTBAMU,
BOCCTAHABJIUBAThH OOITUI BH/I
BBIMMYKJIOTO MHOTOTPaHHUKA IO ABYM
€ro MPOCKUUSIM.

Jloxa3pIBaTh CBOKCTBA BBIITYKJIOTO
MHOTOTPaHHUKA.
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PucoBars BBIITyKIIbIE MHOTOTPAaHHUKH

C Pa3HOM SUIEPOBON XapaKTEPUCTUKOM;
MCCIIE0BATh BO3MOKHOCTH ITOJITYYEHUS
pe3ynbTaTa Ipy BApbUPOBAHUH IAHHBIX.
Jloka3pIBaTh CBOMCTBA MPABUIIBHBIX
MHOI'OTPaHHUKOB.

[InannpoBath mocTpoeHue
IIPaBUJIbHBIX MHOTOTPAHHUKOB

HAa ITOBEPXHOCTSX APYTUX IPABUIIBHBIX
MHOTOI'PaHHUKOB

BekTopsl B IpOCTpaHCTBE

12

[lonsATHE BEKTOPA HA TIJIOCKOCTH

Y B IIPOCTPAHCTBE.

CymMa 1 pa3HOCTh BEKTOPOB, ITPABUIIO
napayieNenunea, YMHOKEHUE BEKTOpa
Ha YHCJIO, PA3JIOKEHUE BEKTOpa

1o 0a3uCy TPEX BEKTOPOB, HE JICHKAITUX
B OJJHOU IIJIOCKOCTH.

CkansipHO€ TpOU3BEICHUE,
BBIUHCIICHUE YTJIa MEXy BEKTOPAMH

B IIPOCTPAHCTBE.

[Ipocrelimme 3a1a4n ¢ BEKTOpaMU

AKTyanu3upoBaTh (PaKkThl U METOBI
TUIAHUMETPUH, PEJICBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUU.

OnepupoBaTh NOHATUSIMU: BEKTOP
HA TJIOCKOCTH M B IPOCTPAHCTBE;
KOMIIJIAHAPHBIE BEKTOPBHI.
[IpuBOIUTH TPUMEPHI (HPU3NYECKUX
BEKTOPHBIX BEJIMYMH.

OcBauBaTh NpaBUJIA BHITIOJTHEHUS
JEUCTBUM CIIOKEHHUS Y BBIYUTAHUS
BEKTOPOB, YMHOKEHHUSI BEKTOpa

Ha YHCIIO.

Jloka3bIBaTh NPU3HAK KOMILIAHAPHOCTH
TpEX BEKTOPOB.

Jloka3bIBaTh TEOPEMY O PA3IOKEHUU
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J000r0 BEKTOPA IO TPEM JaHHBIM
HEKOMILJIAaHAPHBIM BEKTOPam

[ToBTOpenue, 06001IIEHIE
Y CHCTEMaTH3aIlNs 3HAHHI

Ob6o0061maroniee MOBTOPEHHUE MOHATUH
U METOJIOB Kypca I'€OMETPUHU

10 kmacca, cucreMaTH3alis 3HAaHUH.
Uctopus pa3BuTusi CTepeoMETpUH KaK
HayKH M €€ POJIb B Pa3BUTHHU
COBPEMEHHBIX MHKCHEPHBIX

1 KOMITBIOTEPHBIX TEXHOJIOTHIMA

Pemarp crepeomerpuueckue 3a1auu
Ha JI0Ka3aTeIhCTBO MAaTEMaTHICCKUX
OTHOIIICHUH, HAXOXKICHUE
TrCOMETPUICCKUX BETUINH (JITHH,
YTJIOB, TUIONIA/IeH, 00HEMOB).
Hcrnonb30BaTh MpU peIeHUH
CTEPEOMETPUIECKHUX 3372
TJIAaHUMETPHIECKHE (DaKThI 1 METOJIBI.
[IpoBOIUTH JTOTHYECKUA KOPPEKTHBIC
J0Ka3aTeIbHbBIE PACCYKICHUS

MIPU PEIICHUH CTEPEOMETPUUECKUX

Y TUTAHUMETPUYECKHX 3a]1a4.
CpaBHUBaTh ¥ aHAJIM3UPOBATH
peanbHBIC CUTYAITUU ¥ BBISIBIIATH
BO3MOKHOCTH €€ MOJICIIUPOBAHUS

Ha SI3bIKE T€OMETPHH.
MoaenupoBaTh peaibHYIO CUTYaIUIO
Ha SI3bIKE TE€OMETPHUH U UCCIIEAOBATh
MTOCTPOEHHBIC MOJIEIH, B TOM YHCIIC
U C MCIIOJIb30BAHHUEM armapara
anreopshl.

Hcronp30BaTh KOMITBIOTEPHBIE
MPOTPaMMBI TIPU PEIIIEHUH 3a/1a4.
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[lomy4yaTs IpeACTaBICHUE O TEOMETPUU
KaK O pa3BUBAIOIICICS HAyKeE,
HCCIEAYIOIEH OKPYKAIOIIUNA MUDP,
CBSI3aHHOM C peabHbIMU OOBEKTaMHU,
ITIOMOTAIOIIEH PEIUTD PEATIbHBIE
KU3HEHHBIE CUTyalluu O POJIU
CTEPEOMETPHUU B PA3BUTHH
COBPEMEHHBIX HHIKCHEPHBIX

Y KOMIIBIOTEPHBIX TEXHOJIOTUH.
CpaBHHBaTh ¥ AaHAIM3UPOBATH
YTBEPKIACHHUSI C LIEJIbIO BBISIBJICHUS
JIOTUYECKU KOPPEKTHBIX

Y HEKOPPEKTHBIX PaCCyKIACHUN.
HccenenoBats IOCTPOSHHBIE MOJIEIIHN.
Hcnonb3oBath HUPPOBBIE pECYPCHI

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102
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11 KJIACC

HazBanue KomuecTtso OcCHOBHBIE BUJIBI IESTEIBHOCTH
OcHOBHOE coziepKaHne
paznena (TeMbl) Kypca 4acoB yYaIuxcs
AHanuTHYECKAsI TEOMETPHUS 15 [loBTOpEHNKE: KOOPANHATHI BEKTOPA AKTyanu3upoBaTh (PaKThl U METObI

HA IJIOCKOCTH U B MPOCTPAHCTBE,
CKaJISIpHOE TIPOU3BEJCHUE BEKTOPOB,
BBIUHCIICHUE YTJIa MEXIY BEKTOpaMHU
B IIPOCTPAHCTBE. Y PaBHEHUE NPSIMOM,
IIPOXOISIIIEN Yepe3 ABE TOUKHU.
YpaBHEHHE TIIIOCKOCTH, HOPMaJlb,
YpPaBHEHUE IIJIOCKOCTH B OTPE3Kax.
BekropHoe nipousBeneHue. JInHeHbIe
HEPABEHCTBA, JINHEUHOE
IPOrpaMMHUPOBAHUE.

AHaIUTUYECKUE METOIbI pacyeTa
yTJIa MEXAY IPSMBIMU U IJIOCKOCTSIMU
B MHOTOrpanHukax. ®opmyia
pacCTOSIHUS OT TOYKH JI0 TIJIOCKOCTH
B KOOpJMHATAX.

Haxoxnenue pacctosiHuil OT TOYKH
710 TUIOCKOCTH B KyO€ U MpaBUIIbHOMN
MpaMuJie

IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.

CBOaUTH JEUCTBUS C BEKTOpaMHU

K aHAJIOTUYHBIM JSUCTBHUSAM C UX
KOOpAWHATAMM.

BcnomHUTE onpenienieHne CKalsipHOTo
YMHOkEHUS U €r0 CBOMCTRBA.
Bpraucasate ¢ TOMONIBIO CKAISIPHOTO
YMHOKEHUS JUTMHBI BEKTOPOB, YTJIbI
MEKy HUMU, YCTaHABJIUBATh
MEPIEHANKYIIPHOCTh BEKTOPOB.
BriBOIUTH ypaBHEHUE TIJIOCKOCTH

1 HOpMyITy pacCTOSTHUS OT TOUKH

JIO TIJIOCKOCTH.

Pemars 3agaun, coueras
KOOPJIMHATHBINA U BEKTOPHBIA METOBI.
[IpoBOAUTE TOTUYECKU KOPPEKTHBIE
JIOKA3aTEIbHBIC PACCYXKICHUS

IIPU PELIICHUN TEOMETPUUECKHUX 3a7a4
Ha MPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOT'O METO/1a.
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AHanu3upoBaTh U MOJIETUPOBATH
Ha SI3bIKE TE€OMETPUH PEATIbHbBIE
CUTYaIINH, CBS3aHHbIC BEKTOPAMHU

U KOOpJIMHATAMHU.

HccnenoBats MOCTpOCHHBIE MOJIEIIH,
B TOM YHCJIE U C UCTIOJIB30BAHUEM
anmnapara ajareopsl.

Hcnonb30BaTh KOMIIBIOTEPHBIE
IPOrPaMMBI.

3HAKOMUTBCS C UICTOPUEN pa3BUTHSA
MaTeMaTUKU

[ToBTOpEeHue, 06001ICHNE
Y CUCTeMaTH3aI¥sI 3HAaHU ]

15

CedeHust MHOTOTPAHHHUKOB:
CTaHIApPTHBIE MHOTOTPAHHUKH, METOL
CJIEN0B, CTAaHAAPTHBIE IUIOCKOCTH,
MepECEUCHUS NPSIMBIX U TNTIOCKOCTEM.
[TapaienbHbIE NPSIMBIE U TIJIOCKOCTH:
napajuieNIbHbIE CEUYCHHUS], pACUET
OTHOLIEHHUM, YTJIbl MEXKY
CKPEIIMBAIOIIMMUCS TPSIMBIMHU.
[IepnieHAMKYISIPHBIE TIPSIMBIE

Y TJIOCKOCTH: CTaHJAPTHBIE MMaPbI
NEePIEHANKYIAPHBIX INIOCKOCTEN

U NIPSAMBIX, CAMMETPUU
MHOTOIPaHHHUKOB, TEOPEMA O TPEX
MEPIIECHANKYJIAPAX, BBIYUCICHUS IJIUH

Crtpoutb ceueHusl.

Pemats crepeoMerpuueckue 3agauu
Ha JJ0Ka3aTeIbCTBO MATEMAaTUYECKUX
OTHOIIICHUH, HaX0KJICHHUEC
reOMEeTPUYECKUX BEIUYUH (IJIMH,
YTJI0B, TIONIA/IeH, 00bEMOB).
Hcnonp30BatTh npu pelieHUU
CTEPEOMETPUYECKUX 3a1a4

TUTAaHUMETpUYECKHe (haKThl U METOIbI.

[IpoBOIUTH TOTUYECKU KOPPEKTHBIC
JI0OKa3aTeIbHbIE PACCYKICHUS

IIPY PEIICHUN CTEPEOMETPUUCCKUX
3ajay.

CpaBHHMBaTh ¥ aHAJTU3UPOBATH
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B MHOTOTPAHHHKAX.
[ToBTOpeHue: momanu
MHOT'OYT'OJIbHUKOB, (hOPMYJIbI

JUTS TITOTIA/IeH, COOOpaKeHus
moa00us.

[Tmomaau ceueHnit MHOTOTrPaHHUKOB:
TJIOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus
Ha 9acCTH, COOOpaKeHUs MO I00us

peabHbIC CUTYallUU U BBISIBISTh
BO3MOXHOCTH €€ MOJICJIMPOBAHUS

Ha SI3bIKE TE€OMETPHUHU.
MopenupoBaTh peaibHY0 CUTYaLIHIO
Ha SI3bIKE TE€OMETPUU U UCCIIEIOBATh
OCTPOEHHBIE MOJIENIH, B TOM YHCJIE

¥l C MICTIOJTL30BAaHUEM amiapara ajreOpsbl.

Hcnonb3oBarhb KOMIIBOTCPHBIC
IIporpaMMmel IIpH PCIICHUU 3a1a4

O0BbeM MHOTOIpaHHUKA

17

O6bem Tena. O0beM IPSIMOYTOJILHOTO
napajuiesienunena. 3agadu

00 yIBOeHUU Ky0Oa, 0 KBaJpaType
Ky0a; 0 TPUCEKLIUH YTIIa.
CrepeoMeTpruuecKkue 3a1auu,
CBSA3aHHBIE C 00BEMOM
OPSIMOYTOJIBHOTO Mapalijiesienumnesa.
[IpuknagHbie 3a1a4u, CBI3aHHBIC

C BhIUMCIIEHHEM 00beMa
IPSIMOYTOJILHOTO NTapaJUIeIeUIe1a.
O0beM npsIMOl TPU3MBI.
CrepeoMeTpuueckue 3a1auu,
CBSI3aHHBIE C BEIYHUCIICHHEM 00BEMOB
psAMOM Ipu3Mbl. [Ipuknansbie
3a1a4U, CBSI3aHHBIE C 00BEMOM
IIPSMOU IPU3MBL.

CB0OOAHO ONEPUPOBATH MOHATUSIMH:
o0BeM Tena, 00beM MPSIMOYTOIBHOTO
napajuleJIenunesa.

@opMyIMpOBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3sIBaTh TEOpEMYy 00 0OBEME
IPsIMOYTOJIBHOTO Mapasiesenumnesa,
CJIE/ICTBHS U3 HEeE.

Pa3pe3ats MHOTOTpaHHUKH,
NepeKIaablBaTh YaCTH.

Pemiate crepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C BHIYHCIEHUEM 00beMa
IPSIMOYTOJIBHOT'O TapaJIJIEJIeUIENA,
PU3MBI.

CpaBHMBaTh U aHAIU3UPOBATH
YTBEPKJIECHHUS C UEIbIO BISBICHHUS
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Brruncnenne 00beMOB Te

C TIOMOIIIBIO OIPEJICICHHOTO
uHTerpana. O0beM HaKJIOHHOM
MIPU3MBI, TUPAMUJIBI.

dopmysna oobemMa TUPaMU/IbI.
OTtHomleHue 00bEMOB TUPaAMU/T

C OOIIIUM YTJIOM.
CrepeoMeTpuueCcKHE 3a/1a4H,
CBSI3aHHbBIC C 00beMaMU HAKJIOHHOM
MIPU3MBI, MTUPAMUJIBI.

[IpuknaaHbie 3a1a4u 1O TEME
«O0BeMBI TN, CBI3aHHBIE C 00HEMOM
HAKJIOHHOW MPU3MbI, TUPAMUIBI.
[Ipumenenue o6bemMoB. Berunciienue
pacCTOSHUS A0 IIOCKOCTH

JIOTUYECKH KOPPEKTHBIX
Y HEKOPPEKTHBIX PACCYXKICHHI.
AHaIM3UPOBaTh ¥ MOJICITUPOBATH

Ha SI3bIKE TEOMETPUU peaTbHbBIC
CUTYyalliH, CBI3aHHbBIE C 00BEMOM
PSIMOYTOJIBHOTO TTapaJuIeIeTuIe 1a,
IPU3MBI, TUPAMU/TBL.

UccnenoBaTh OCTpOEHHBIE MOJIETH,

B TOM YHCJIC ¥ C HCITOJIb30BaHUEM
amnmapara ajreophl.

BBIBOIUTH OCHOBHYIO HHTETPATIbHYIO
dopMyITy ISl BBIYUCIICHUST 00BEMOB
Tell.

Jloka3sIBaTh TEOpEMY 00 00BEME
HAKJIOHHOM TPHU3MBI Ha MIPUMEpE
TPEYTroJIbHOM MPU3MBbI

Y JUUTSl IPOU3BOJILHON TIPU3MBEI.
JlokasbIBaTh TEOpEMY: 00 00BEME
UPaMUIbL, GOPMYITHPOBATH CIICICTBUS
U3 Hee: 00bEeM YCEUEHHOM MUPaMU/IBI.
BreiBoauTE hOpMYITy IS BEIYHCICHHS
00BEMOB YCECUCHHON TTUPaMUIbI

Tema BpameHus

24

[unuuapudeckas TOBEPXHOCTD,
oOpa3zyrolye UIHHAPUIECKON
HIOBEPXHOCTH.

CB000IHO OTIEpUPOBATH MOHITUSIMU:
IIAJTHHIPUICCKAS TTIOBEPXHOCT,
nuauHap. M3ydaTts criocoosl
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HMummanp. [Ipsmon kpyrosoun
munHap. [1nommans noBepxHocTu
UWIMHIpA.

Konnueckast moBepXHOCTb,
o0Opa3yronme KOHUIEeCKON
noBepxHocTu. Konyc. Ceuenue konyca
IJIOCKOCTBIO, MapauiebHON
TTIOCKOCTH OCHOBAaHUA. Y CEUYECHHBIN
koHyc. M3o0paxxeHue KOHyCcOB

1 YCEUEHHBIX KOHYCOB.

[Tnomaas 60KOBOM MOBEPXHOCTHU

Y TIOJTHOM MOBEPXHOCTH KOHYCA.
CrepeomeTpuiecKkue 3a1a4u

HAa JIOKa3aTEeIbCTBO U BHIYMCIICHUE,
MMOCTPOCHUEM CECUYCHUN LWJIMHIPA,
KOHYca.

[Tpuknagabie 3a1a9M, CBI3aHHBIC

C IIUJTHHIPOM.

Cdepa u map.

[Tepeceuenue cdepsl 1 mapa

¢ miockocThio. Kacanue mapa

U cepbl I0CKOCTHI0. By

U n300pakeHue mapa.

YpaBuenue chepsl. [Lnomans cheps
Y €€ YacTeHu.

CummeTtpust cepsl 1 mapa.

MOJTyYeHUS IUIHHIPHUUECKON
HOBEPXHOCTH, LIMJIUH/IPA.
N300paxaTh LUIUHAP U €70 CEYEHUS
IUIOCKOCTBIO.

CB000IHO OTIEpUPOBATH MOHITUIMH:
KOHHYECKasl IOBEPXHOCTh, KOHYC,
YCEUEHHBIN KOHYC.

N3y4arh criocoObl MosrydyeHus
KOHMYECKON TOBEPXHOCTH, KOHYCA.
N300paxxaTh KOHYC U €ro CEYeHUs
IUIOCKOCTBIO, TPOXOAIIEH Yepes3 OCh,
Y IJIOCKOCTBIO, NEPIEHAUKYIAPHON

K OCH.

BreiBoauTh hOpMyIIBI 17151 BEIYKACICHUS
OOKOBOI M TIOJIHOM MOBEPXHOCTEN TEI
BpAIlCHHUS.

Pemats crepeomeTpudeckue 3a1au,
CBSI3aHHBIC C TEJIaMH BpAIICHHUS,
HaX0KICHUEM IUJIOIAAA OOKOBOM

Y TIOJTHOM MOBEPXHOCTH, IOCTPOCHUEM
CEYCHUM.

Hcnonb30BaTh npu pelieHuy 3a1a4
IUTAaHUMETPUYECKUE PaKThl U METOIBI.
CpaBHUBAThH U aHATTM3UPOBATH
YTBEPKACHUS C LENbIO BISBICHUS
JOTUYECKH KOPPEKTHBIX
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CrepeomeTpuueckue 3a1auu

Ha JIOKa3aTelIbCTBO U BBIUNCIICHHE,
CBSI3aHHBIC CO C(HEepOH U MIaApPOM,
MIOCTPOCHUEM MX CEUCHHI
TJIOCKOCTBIO.

[TpuknanHbie 3a1a49u, CBI3aHHBIC
co cdepoil u mapom.
[ToBTOpEHME: OKPYKHOCTD

Ha TJIOCKOCTH, BEIYHCIICHUS

B OKPY>KHOCTH, CTaHJIaPTHBIC
MOJ00USL.

Paznuunbie KOMOMHAITIH TEIT
BpaIIeHUs U MHOTOTPaHHUKOB.
3amaun mo Teme «Tena u MOBEPXHOCTH
BpaIlCHUs»

Y HEKOPPEKTHBIX PaCCYKICHHM.
AHanu3upoBaTh U MOJIETUPOBATH

Ha SI3bIKE TEOMETPUU PEeaIbHbIC
CUTYaIlNH, CBI3aHHBIE C KOHYCOM

U [IWJTUHAPOM.

HccnenoBaTh OCTpOEHHBIE MOJIETH,

B TOM YHCJIE U C UCTIOJIB30BAHUEM
amnmapara ajnreopsl

AKTyanu3upoBath (PaKThl U METObI
IUIAHUMETPHH, PEIEBAHTHBIE TEME,
IPOBOJIUTH AHAJIOTUH.

CB00OOHO ONEPUPOBATH MOHITUSIMHU:
chepa u map, HeHTp, paanyc, AUaMeTP
chepsl u mapa.

HccnenoBaTh B3aMMHOE paCIOIOKEHNE
chepbl U TIIOCKOCTH.

PopMyIMpOBaTH ONPEAEICHUE
KacaTeJbHOM IIOCKOCTH K cepe.
Jloka3bIBaTh TEOPEMBI O CBOMCTBE

U MIPU3HAKE KacaTeJIbHOM MI0CKOCTH.
BreiBoauTh hopmyity A1t BEIYKCICHUS
iomiau cepsl uepes paanyc chepsl.
Pewiate cTepeomeTpruyeckue 3a1auu,
CBs3aHHBIE cO c(epoil U mapoM,
HaXO0XKJICHUEM ILIOMIa I cepsl U ee
yacTeil, MOCTPOCHUEM ceueHUi chepsl
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¥ T1apa.

AHanu3upoBaTh U MOJICTUPOBATD

Ha SI3bIKE TEOMETPUU PEeaIbHbIC
CUTYaIlNH, CBSI3aHHBIE C I11apOM

u cepoi.

Pemats mpocTeie 3a1a4m, B KOTOPBIX
bUrypupyroT KOMOMHAIIMH TEJl
BpaIIeHUs] 1 MHOTOTPAHHUKOB.
Hcnonp30Bath Mpu pellieHnu 3a/1ad,
CBSI3aHHBIX CO cepoil U mapom,
IUTAaHUMETpUYECKre PaKkThl U METO/BI.
Pemate cTepeomerpuyeckue 3aau,
CBSI3aHHBIC C TEJIAMU BPAIICHHSI,
MOCTPOCHUEM CEUEHUH TeJl BpalleHus,
C KOMOMHAITUSIMHA TEJT BPAIICHUS

Y MHOTOTPaHHHKOB.

[TpoBOAUTH TOTHUUECKH KOPPEKTHBIC
JIOKa3aTeNIbHBIE PACCYKICHUS

IIPY PEIICHUH TEOMETPUIECKUX 3a71a4,
CBSI3aHHBIX C NMIEPIEHAUKYISIPHOCTHIO
IIJIOCKOCTEM.

AHanmM3upoBaTh U MOJICTUPOBATH

Ha SI3bIKE TEOMETPUU PEATHHBIC
CUTYaIINH, CBSI3aHHBIC C
MHOTOTPaHHUKAMH.

UccnenoBaTh MOCTpOESHHBIE MOJIETIH,
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B TOM YHCJIE U C UCIIOJIb30BAHUEM
amnmnapara ajareopsl

[Imomaau noBEpXHOCTH
1 00bEMBI KPYTJIBIX TEJl

O6beMm mumHapa. Teopema

00 00beMe MPSMOTO IUITUHIPA.
IIomaau OOKOBOM M IMOJIHOM
MTOBEPXHOCTH IMIIHH]IPA.
Brruucnenne o06eMOB TET

C TIOMOIIBIO OTNIPEICTICHHOTO
unTerpana. OobeM KoHyca.
[Imomnaan OOKOBOM U ITOJTHOM
MMOBEPXHOCTH KOHYCA.
CrepeoMeTpuyuecKHE 3a/1a4H,
CBSI3aHHBIC C BBIUUCIICHUEM 00BEMOB
IAJIUHIpa, KOHYyCa.

[Tpukmagaeie 3agaun o Teme «O0BeMbI
Y TTOIAM IOBEPXHOCTEHN TEIL.
OO6beM mapa u mapoBOro CEKTopa.
Teopema 06 o6beme mapa. [Lnomanp
cdepsl.

CrepeoMeTpuyuecKHe 3a/1a4H,
CBSI3aHHBIC C BRIYHMCIICHHEM 00HEMOB
1rapa, mapoBOro CETMEHTA, IapOBOTO
CeKTOpa.

[IpuknagHeie 3a1a4u 110 TEME
«O0OBEMEBI TEI», CBSI3aHHBIE

CB0OOHO OMEPUPOBATH MOHITHSIMHU:
00beM Tena, TIOoIIAlb MOBEPXHOCTH.
dopMyIHpPOBaTH OCHOBHBIE CBOMCTBA
00BbEMOB.

Jloka3pIBaTh TEOpEMBI: 00 00BEME
IUIMHIpa; 00 00BbeMe KOoHycA.
BriBouTE GOpMYIIBI J17151 BHIYUCIICHUS
00beMa yCEeUeHHOT0 KOHYCa.
HccnenoBats MOCTPOCHHBIE MOJIEIIH,

B TOM YHCJIE U C UCTIOJIB30BAHUEM
armapara ajareopsbl.

3HaTh BO3MOXKHOCTH PEIICHUS 3a7a4
Ha IOCTPOEHUE LUPKYJIEM U JIUHENKOM,
0 KJIACCUYECKUX HEpa3pelIuMbIX
3a/1a4yax.

CB0OOHO OTIEpUPOBATH MOHITUSIMHU:
1apOBOM CETMEHT, IIAPOBOM CJIOH,
1aPOBOM CEKTOP, OCHOBAHUE U BHICOTA
CEerMEeHTa, OCHOBAHHE U BbICOTA
1apOBOTO CJIOSL.

BriBoguTh GOpMYIIBI TSI HAXOXKIACHUS
00bEMOB I1APOBOTO CETMEHTA,
IIApPOBOTO CEKTOPA, TUIOIIAAH CHEpPHI.
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¢ 00bEMOM I1apa U TUIOMIAIbI0 ChHEpHI.
CoOTHOIIECHUS MEXY TUTOIIAIIMU
HOBEpXHOCTEH 1 00bEMaMU MTO0OHBIX
TeJl.

[TogoOHBIE TENa B MPOCTPAHCTBE.
N3menenue o6beMa npu mog0omu.
CrepeoMeTpuuecKue 3a1auu,
CBSI3aHHBIE C BBIYUCIICHMEM O0BEMOB
TEJN U TUIOIIaIel TOBEpXHOCTEH

JlokaspIBaTh TEOpeMy 00 0ObeMe Imapa.
Pemats cTepeomerprudeckue 3amau,
CBSI3aHHBIE C 00BEMOM II1apa, MIapOBOTO
CETMEHTA, IapOBOT0 CEKTOPA,

TUTOIIA B0 CEPHI.

CpaBHHBaThH U aHATU3UPOBATH
YTBEPKICHUS C IIEIIBIO BBISBICHUS
JIOTHYECKUA KOPPEKTHBIX

Y HEKOPPEKTHBIX PACCYKICHHM.
AHanmu3upoBaTh U MOJIEIUPOBATH

Ha SI3BIKE TEOMETPHUH PEATbHBIC
CUTYyalliU, CBSI3aHHbBIE C 00BEMOM
apa, mapoBOro CETMEHTA, IapOBOTO
CErMEHTA, IJIOMIaAbI0 CEpHI.
CB0OOAHO ONEPUPOBATH OHITHEM:
0I00HBIC TeJIa B IPOCTPAHCTRBE.
Boraucisate 00beMblI TEI C TOMOIIIBIO
OTIpEICTICHHOTO HHTETpaIa.

Pemate cTepeomerprudeckue 3aaau,
CBSI3aHHBIE C COOTHOIICHUSIMU MEXKTY
MJIOIIAJIMU TTOBEPXHOCTEMN

U 00beMaMH MOJAOOHBIX TE.
[TpoBOIUTE TOTHYECKH KOPPEKTHBIC
JIOKa3aTeNIbHbBIE PACCYKIACHUS

IIPY PEIICHUH TeOMETPUUECKUX 3a71a4,
CBSI3aHHBIX C BEIYHCIICHHEM 00HEMOB
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TCJI C IOMOIIBIO OIIPCACIICHHOTO
HHTCI'paJid, HAXOXKICHUCM
COOTHOICHUA MCIKAY ITUIOIIAIAMHA
HOBerHOCTCﬁ 1 00beMaMH HOI[O6HBIX
TCII.

AHaJ'II/ISI/IpOBaTB U MOACIINPOBATH

Ha SA3BbIKC T'COMCTPHUU PCAJILHBIC
CUTyallin, CBA3aHHBIC C o0beMaMH

" ITIOBCPXHOCTAMMU TCII,

Ha 10Ka3aTCJIbCTBO U HA HAXOXKACHUC
IrCOMCTPHUUCCKUX BCIININH

JIBrKEeHUS

JIBUKEHUS TPOCTPAHCTBA.
OtoOpaxenusi. [[BrxeHus

U paBeHCTBO puryp. OOume cBoiicTBa
JIBUKCHUN. BUIbI IBUKECHUH:
napajijiebHbINA EPEHOC, HEHTPAIbHAS
CUMMETpHUS, 3epKalibHass CHMMETPHS,
IIOBOPOT BOKPYT MPSIMOM.
[TpeobpazoBanus nogodus. [Ipsmas

u chepa Ditnepa.

I'eomerpuueckue 3anauun

Ha IPUMEHEHHUE JIBFKCHHUS

[IpumeHsTh paBuiIa BBITIOJIHEHUS
JIEUCTBUU CJIOKEHUSA U BEIYUTAHUS
BEKTOPOB, YMHOKEHHUSI BEKTOPA

Ha YUCJIO TIPU PEIICHUH 3a]1a4.
Haxonnte koopauHaTHI BEKTOpA

B JIaHHOM 0a3uce U CTPOUTH BEKTOP
10 €ro KOOpANHATAM.

BcnioMHUTE onpeienieHrne CKalsipHOTO
YMHOKEHUS U €T0 CBOMCTBA.
Bp1yncisaTh ¢ HOMOIIBIO CKAISIPHOTO
YMHOKE€HUS IJTMHBI BEKTOPOB, YTJIbI
MEXK]y HUMU, YCTaHABIINBATh
MEePIEHANKYISIPHOCTh BEKTOPOB.
AHaIM3UpPOBaTh U MOJICTUPOBATH
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Ha SI3bIKE TEOMETPUU peaTbHbIC
CUTYaIlNH, CBI3aHHBIE C (PU3NUECKUMU
BEKTOPHBIMH BETMYUHAMH.
Hcnonw30Bath Npu pelieHuy 3a1ad,
CBSI3aHHBIX C BEKTOpaMU

B [IPOCTPAHCTBE, MNIAHUMETPUUYECKUE
(baKTbl U METO/IBI.

CB00OHO ONEpUPOBATH MOHATUSMU:
0TOOpaKeHHUEe MPOCTPAHCTBA Ha ceoH,
JBUKEHHE MTPOCTPAHCTBA;
[IEHTpaJIbHAasI, OCeBas M 3epKabHas
CUMMETPUH, MapajIeIbHbIN

IEPEHOC; PAaBEHCTBO U Moj1001e
duryp.

Jloka3bIBaTh yTBEPKACHHS O TOM, YTO
[IEHTpaJIbHasI, OCeBas M 3epKallbHas
CUMMETPHH, apaJUIEIbHBINA TEPEHOC
SABIISIIOTCS IBUKCHUSIMH.

BrinonasaTs npeobpazoBanus moao0usl.

OnepupoBaTh NOHATUSAMHU: TIPSIMAst
u cdepa Dinepa.

Pemrars reomerpuueckue 3anauu

C MCIOJIb30BaHUEM JIBHKCHUIM.
Hcronb30BaTh NpH peICHUH 3a1a4
JIBUKEHUSI TPOCTPAHCTBA U UX
CBOMCTBa
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[ToBTOpenue, 06001IEHIE
Y CHCTEMaTH3aIlNs 3HAHHI

17

Ob6o0061maroniee MOBTOPEHHUE MOHATUH
U METOJIOB Kypca reOMETPHH

10—-11 knaccoB, cucTeMaTH3aAs
3HAHMH.

HcTopust pa3BUTHS CTEPEOMETPHUHN KaK
HAyKHU U €€ POJIb B Pa3BUTHH
COBPEMCHHBIX MHKCHEPHBIX

1 KOMITBIOTEPHBIX TEXHOJIOTHIA

Pemars crepeomerpuyeckue 3amgadu
Ha JI0Ka3aTeJIbCTBO MaTEMATHUECKHUX
OTHOILIEHUH, HAXOXKJCHUE
reOMETPUUECKUX BEJIUYMH (IJIMH,
YIJI0B, IJIOIIA/Iei, 00bEMOB).
Hcnonp30BaTh npu pelieHUn
CTEPEOMETPUUECKUX 3a]a
IUTAHUMETpHUUECKHEe (HaKThI

U METOJIBI.

[TpoBOAKTH TOTUYECKU KOPPEKTHEIE
JI0Ka3aTeJbHbIE PACCyKICHUS

IIPU PELICHUN CTEPEOMETPUUECKUX

U TUIAHUMETPUYECKUX 3a/1a4.
CpaBHUBAThH U aHATTU3UPOBATH
pealbHbIE CUTYAIlH U BBISBIISTH
BO3MOKHOCTb €€ MOJICITUPOBAHUS

Ha SI3bIKE TEOMETPUH.
MoienupoBaTh peajibHy0 CUTYalHIO
Ha SI3bIKE TEOMETPUU U UCCIIEI0BATh
IOCTPOEHHBIE MOJIENH, B TOM YHCJIE
¥ C UCIIOJIb30BaHMEM ammapara
anreopshl.

Hcrnonb30BaTh KOMIIBIOTEPHBIE
IPOrpaMMBbI TP PEIICHUH 3a1a4.

[Tomy4aTe npeacTaBiaeHUe O FEOMETPUU

KaK O pa3BUBAIOIIECUCS HAYKE,
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UCCIIEAYIOLIEN OKPYKAOIINWU MUp,
CBA3aHHOM C pealbHbIMH OOBEKTAMH,
IIOMOTAOIIEH PELIUTh pealbHbIe
KU3HEHHBIE CUTYalLlUU O POJIU
CTEPEOMETPUU B Pa3BUTHU
COBPEMEHHBIX NHKEHEPHBIX

Y KOMITBIOTEPHBIX TEXHOJIOTUN

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102
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OEJNEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOSATHOCTDBb U CTATUCTUKA»

IHHOACHUTEJBHASA 3AIINCKA

VYyebnnlii kypc «BeposSITHOCTh M CTATUCTHKa» YIIIyOJIEHHOTO YpPOBHSI SIBJISIETCS
POJOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOIO y4eOHOTO Kypca yriyOJIEHHOTO ypOBHS
HA ypOBHE cpeaHero oOmiero oOpa3oBaHusa. Y4eOHbIM Kypc MpeaHa3HayeH
st popMUpOBaHUS Y OOYYAIONIUXCSI CTATUCTUYECKONW KYJIbTYPhl U TMOHUMAHUS POJIH
TEOPUU BEPOSITHOCTEN KaK MAaTEMATHYECKOIO MHCTPYMEHTA Uil U3YUYECHUS CIIy4ailHbIX
coOBITHH, BEIUYHUH U TporeccoB. [Ipu n3yuennn Kypca oOoramaroTcsi IpeacTaBICHUs
00yyYaromuxcsi 0 METO/IaX UCCIEAOBAHUS U3MEHUUBOTO MUpPA, PA3BUBACTCS MIOHUMAHUE
3HAYUMOCTH U OOIIHOCTM MAaTeMAaTHYECKHX METOJOB MO3HAHUS KaK HEOThEeMJIEMOM
YaCTH COBPEMEHHOT'O €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS.

Coneprxanue yueOHOTO Kypca HaIllpaBJIE€HO Ha 3aKpEIUICHWE 3HAHWUM, MOJTYYSHHBIX
Py M3YYEHHH Kypca Ha YpPOBHE OCHOBHOTO 0OIero oOpa3oBaHUs, U Ha pPa3BUTHUE
MPEJICTABICHUN O CIyYalHBIX BEJIMYMHAX U B3aUMOCBA3AX MEXKIY HUMHM HA Ba)KHBIX
MpUMEpax, CHOKEThl KOTOPBIX MOYEPIIHYThI W3 OKpyKarolero mupa. B pesynbrarte
y oOydaromuxcs JOJDKHO  c(OpMHUPOBAThCS — MPEACTaBICHHME O  Hauboliee
YIOTPEOUTENBHBIX U OOIIMX MAaTEeMAaTUYECKUX MOJICTISAX, UCIOJIB3YEMbIX JIJII ONMCAHUS
AHTPOIIOMETPUUECKHUX U JeMOorpadUIeCKUX BEJIMYHUH, TOTPEITHOCTEN B pa3IuyHbIe PoJia
U3MEPEHUSX, JJIMTEILHOCTH O€30TKa3HOM paldOThl TEXHUYECKUX  YCTPOMCTB,
XapaKTEPUCTUK MACCOBBIX SIBJICHUH U MPOIIECCOB B 00IIECTBE. YUEOHBII KypC SIBISETCS
0azoi i1 OCBOEHUS BEPOSITHOCTHO-CTATUCTUUECKUX METOJIOB, HEOOXOAUMBIX
CIICIIMATIUCTAM HE TOJIbKO HHXKEHEPHBIX CHEHHAIBHOCTEW, HO TaKXe€ COLUAIBHBIX
U TICUXOJIOTUYECKHUX, MMOCKOJIbKY COBPEMEHHbBIE OOIIECTBEHHBIE HAYKH B 3HAYUTEIILHON
Mepe UCIOIB3YIOT anmnapaT aHajin3a OOJbIIKUX AaHHBIX. [[eHTpanpHyI0 4acTh yueOHOTro
Kypca 3aHMMaeT OOCYXJCHHE 3aKOHa OOJIBIIHMX 4YHceld — (yHIAMEHTAJbHOI'O 3aKOHA
MPUPOIBI, UMEIOIIETO MAaTEMAaTHIECKYIO (hOpMaITU3AITHIO.

B cootBeTcTBUM ¢ YyKa3aHHBIMH 1EJISIMH B CTPYKType Yy4eOHOTo Kypca
«BeposiITHOCT M CTAaTHUCTHMKA» Ha YIIIYOJIEHHOM YpOBHE BBIJICJICHBI OCHOBHBIC
conepxkatenbaple TUHUN: «CiydailHbie COOBITHS W BeposTHOCTH» H «CiydaiiHbie
BEJIMYMHBI U 3aKOH OOJIBIIIUX YHCEID).

[ToMuMO OCHOBHBIX JTMHUHM B YUEOHBIN KypC BKIIOUEHBI DJIEMEHTHI TeOpHuH Tpadon
¥ TEOPUU MHOKECTB, HEOOXOIUMBIE JIJIsI TIOJTHOIIEHHOTO OCBOEHUSI MaTepHalia JaHHOTO
y4eOHOTro Kypca U CMEXHBIX MATEMaTHYECKUX yUYEOHBIX KYpPCOB.

Conepxxanne nuHun «CiydailHble COOBITHS W BEPOSATHOCTH» CIYKUT OCHOBOM
i GOpMHUpPOBAHUSL TPEACTABICHUNA O pacHpeieieHUH BEPOSITHOCTEH MEXITy
3HAUYCHUSIMHU CJIIyYaWHBIX BEJIWYMH. BaXKHyH0 4acTh B 3TOM COAEPKATEIBbHOW JIMHUU
3aHUMAET U3yYeHNE TEOMETPUIECKOTO M ONHOMHUAIBLHOTO paclpeiesIieHuid U 3HaKOMCTBO
C UX HENMPEPHIBHBIMU aHAJIOTaMH — IMOKA3aTEeJIbHBIM U HOPMAJIBHBIM PaCIIpeIEICHUSIMHU.
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Tewmsl, CBSI3aHHBIE  C  HENPEPHIBHBIMH  CIyYalHBIMH  BEIWYHMHAMH
U pacrpeneeHUsIMH, aKIICHTUPYIOT BHUMaHUE 00yJarOIIUXCsl Ha OMMCAHUN U U3YYCHUU
CIIy4allHBIX SIBJICHMH C TOMOIIBIO HEMpepbiBHBIX (yHKIME. OCHOBHOE BHUMaHUE
yaeseTCs MOKa3aTeIbHOMY U HOPMAJIbHOMY Pacipe/IeICHUSM.

B yueOGHOM Kypce mpeaycMaTpuBaeTCsl 03HAKOMUTENBHOE U3yYEHUE CBSI3U MEXKIY
CIIy9alilHBIMH BEIIMYMHAMH W OIHCaHWE 3TOH CBSI3M C MOMOIIBI0 KoddduimeHTa
KOPPEJSIIUY U €T0 BEBIOOPOYHOTO aHajora. JTH 3JIEMEHTHI CO/ICPKAHMSI Pa3BUBAIOT TEMY
«/Ilnarpammsbl paccerBaHUA», U3YUCHHYIO HAa YPOBHE OCHOBHOTO OOIIero oopazoBaHus,
¥ BO MHOTOM OITMPAIOTCSI HA CBEJICHUS M3 KypCOB aJIreOpBI U TEOMETPHUH.

Eme oauH sneMeHT cofepkaHusi, KOTOPBIM MpeiaracTcsi Ha 03HAKOMUTEIBHOM
YPOBHE — IMOCJEIOBATEIBHOCTh CIyYalHBIX HE3aBHUCHUMBIX COOBITHH, HACTYMNArOIIUX
B eauHUIly BpeMeHU. O3HaKOMIIGHHWE C pacmlpeielieHHeM BEPOSTHOCTEH KOJIWYEeCTBa
TaKUX COOBITHI HOCHUT Pa3BUBAIOIINI XapaKTep U SBIACTCS aKTyaIbHBIM JIJIS1 Oy IyIIHUX
aOUTypUEHTOB,  IOCTYHAlOIIMX HAa  Y4eOHblE  CHEUUAIBHOCTH,  CBSI3aHHBIC
C 00IIIeCTBEHHBIMH HayKaMH, IICUXOJIOTUEH U YIIPABIICHUEM.

OOmiee 4YHCIO YAcOB, PEKOMEHJIOBAaHHBIX JUIS H3ydeHHUs Y4eOHOTO Kypca
«BepodaTHOCTh U CTaTUCTUKA» Ha yriyOJeHHOM ypoBHe, — 68 uvacoB: B 10 kiacce —
34 gaca (1 gac B Henento), B 11 kmacce — 34 gaca (1 yac B HefeNo).

COAEPXAHUE OBYYEHUA
10 KITACC

I'pad, cBsasublil rpad, nytu B rpade: uukiabl U uenu. CTeneHb (BAJICHTHOCTH)
BepiuHbL. ['padsl Ha miockocTu. [lepeBbs.

CrnyyaiiHble SKCIIEpUMEHTHI (OMBITHI) W Ciy4ailHble COOBITHS. DJIeMEHTapHbIE
coObiTust  (Mcxonbl). BeposTHOCTH  ciiydallHOro COOBITHA. bBIW30CTH  YaCTOTHI
U BEpOSATHOCTU COOBITUH. CilydailHble OMBITHI C PAaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMH.

Onepauun Hajx COOBITHSMM: IE€peceueHue, OO0bEeIUHEHHE, MPOTUBOMOJIOKHBIE
coObITus. Jluarpammer Ditnepa. @opmyiia CJI0KEHUS BEPOSITHOCTEH.

VYcioBHasE BEPOSTHOCTb. YMHOXEHHME BEpOATHOCTEH. JlepeBo ciayd4anHOro
skcniepuMmenTa. Popmyna nonHou BeposTHocTH. Dopmyna baiieca. HesaBucumeblie
COOBITHSI.

bunapHbIii ciayyaliHbIil ONbIT (MCHBITAHME), ycnex M Heynaya. HeszaBucumele
ucnbiTanus. Cepusi HE3aBUCUMBIX HCIBITAaHUN 10 nepBoro ycnexa. llepectaHoBku
u (pakropuan. Yucno coueranuii. Tpeyronpuuk [Tackans. @opmyna 6mHoma HeroToHa.

Cepust He3aBuCUMBIX HcnbiTaHui bepuymnu. CiydaiiHblii BHIOOpP U3 KOHEUHOU
COBOKYITHOCTH.

Cnyuaitnasg BenuuuHa. Pactipenenenue BeposiTHocTel. JlnarpaMma pacrpeaeneHusl.
Onepaunn Haja cllydyallHbIMU BeNWYMHAMU. buHapHas cioydaiiHas BennudnHa. [Ipumepst
pacnpeziesieHui, B TOM YHCJIe T€OMETPUIECKOe U OMHOMHAIIBHOE.
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CoBMmecTHOE pacnpeielIeHUE IBYX ClIy4allHbIX BenunH. HezaBrucumele cirydaiiHbie
BEJINYHHBI.

MareMatrnyeckoe OXXKHMJIaHUE CIydalHOW BeNW4uHbl (pacnpenaenenus). [Ipumepsl
NPUMEHEHUS MaTEeMaTUYECKOTO OXUAaHUs (CTpaxoBaHMe, JoTepes). MaremaTtnyeckoe
OXHJlaHWe OWHAPHOW CIIy9aliHOW BETWYMHBL. MaTeMaTHYECKOE OXHUAAHUE CYMMBI
CIIyJailHBIX BETMYHH. MaTeMaTnuecKoe 0KHIaHUe TEOMETPUIECKOTO U OMHOMHUAIIEHOTO
pacupeneIcHui.

Jlucriepcust U CTaHAAPTHOE OTKJIOHEHHUE CIy4ailHON BEJIMYUHBI (pacrpeesieHus).
Hucrniepcuss  OuHapHOM  CciydyallHOW  BeNMMYMHBL. MaTemMaTHyecKkoe  OXKHJIaHHE
IPOU3BENCHUS U JUCIEPCUS CYMMbl HE3aBUCHUMBIX CIy4ailHbIX Beau4uH. [{ucnepcus
W CTaHJAApPTHOE  OTKJIOHEHHWE OWHOMHMAJIBHOTO  pacmpeneneHusa. Jucnepcus
Y CTaHJAAPTHOE OTKJIOHEHUE T'€OMETPUUECKOT0 PACIIPEICIICHUSL.

11 KJIACC

HepaBenctBo YeOwimeBa. Teopema UYeOwimeBa. Teopema bepnymiu. 3akon
O0onpIIMX yKces. BeIOOpOUHBI MeTOH uccienoBaHuil. BeIOOpOUYHBIE XapaKTEpUCTUKH.
OueHnBaHKe BEPOSITHOCTU COOBITHSI IO BEIOOPOUHBIM JTaHHBIM. [TpoBepka nmpocrermmx
TUIIOTE3 C IIOMOLIBIO U3YYEHHBIX PACIIPEIEICHUN.

HenpepeiBuble  cnydaiiHble BennuuHBL.  [Ipumepsl. @yHKOMS — IUIOTHOCTH
BEPOSITHOCTH pacnpeerncHus. PaBHOMEpHOE pacnpenesieHue U €ero CBOWCTBa. 3aiauu,
MIPUBOIALLINE K TOKA3aTENbHOMY PACIPEAECICHUIO. 3a1a41, IPUBOJSIINE K HOPMAIBHOMY
pactpeneneHuo. OyHKIMUSA TUIOTHOCTA BEPOSITHOCTH MOKA3aTENBHOTO PaCIpEIETICHNs,
(GyHKIUS IIOTHOCTH BEPOSITHOCTU HOPMaJIbHOIO pacnpeeneHus. OyHKIus MI0THOCTU
Y CBOMCTBA HOPMAJIBHOTO PACIpPENAECICHUSI.

[TocnenoBaTenbHOCTh OJAMHOYHBIX HE3aBUCHMBIX COOBITUN. 3afaud, MPUBOSALINE
K pacnpenenenuto [lyaccona.

KoBapuanus nByx ciydailHeix BenuduH. KoadduiueHT nuHeHHON KOppemsiuu.
CoBMecTHbIC HAOMIOACHUS JBYX BETUYUH. BBIOOPOUHBIN KOAPOUIIMEHT KOPPEIISIIHH.
Paznuume mexnay NMHEHHOW CBA3BIO M NPUYMHHO-CIEIACTBEHHOW CBA3bIO. JIMHENHas
perpeccus, MeToJ HAMMEHbIINX KBAIPATOB.

HPEAMETHBIE PE3YJIbTATBI

K kony 10 kacca o0yyaroniuiicst Hay4uTCs:

CBOOOJHO OIEpUPOBATHh MOHATUSIMU: Tpad, MiIockuil rpad, cBs3HbIN rpad, MyTh
B rpade, 1emb, IUKI, JEPEBO, CTENEHb BEPIIMHBI, JIEPEBO  CIy4alHOTO
DKCIIEPUMEHTA;

CBOOOJTHO OTIEPUPOBATH MOHITUSAMU: CITyYalHBIN SKCIIEPUMEHT (OTBIT), CIIydaitHOE
COOBITHE, DJIEMEHTAPHOE CIydailHOE COOBITHE (JIIEMEHTAPHBIM HMCXOM) CIy4ailiHOTO
OMbITA, HAXOJAUTb BEPOSTHOCTH COOBITUM B ONBITAX C PaBHOBO3MOXHBIMU
AIIEMEHTAPHBIMU COOBITUSMU;
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HaXOOuTh U (POPMYJIHUPOBATH COOBITUA: TMepeceueHrue, OObEIMHEHUE JTaHHBIX
COOBITUH, COOBITHE, MTPOTUBOMOIOKHOE JAaHHOMY, MCIOJB30BaTh JUarpaMMbl Dilnepa,
KOOPJIMHATHYIO TPSIMYIO JJisi PEIICHUs 3a/ad, MOJb30BaThCcsi (OPMYJION CIOKEHUS
BEPOATHOCTEH ISl BEPOSITHOCTEH IBYX U TPEX CIIy4alHBIX COOBITHIA;

ONEepUpPOBaTh MOHATUSMU: YCJIOBHAas BEPOSITHOCTb, YMHOKEHHE BEPOSTHOCTEH,
HE3aBUCUMBIE COOBITHSA, JEPEBO CIYYAHHOTO IKCIIEPUMEHTA, HAXOAUTH BEPOSTHOCTH
COOBITUI C TTIOMOIIBIO MpaBUJIa YMHOXKEHHS, JepeBa CIy4ailHOTO OMBITA, UCIIOJIb30BATh
dbopmyny mosiHOM BeposiTHOCTH, (opmyny balieca mpu pernieHun 3anay, onpenessTh
HE3aBUCUMOCTh COOBITUI 110 (hOpMYJIe U IO OpraHU3aAlNU CITyYaiHOTO AKCTIEPUMEHTA;

MPUMEHSTh U3y4YeHHbIE KOMOMHATOPHBIE (DOPMYIIBI JJIsl IEPEUNCIICHUS JIEMEHTOB
MHOECTB, AJIEMEHTAPHBIX COOBITHI CIIy4ailHOrO ONbITa, PEHICHHUs 3aJad IO TEOpUHr
BEPOSITHOCTEW;

CBOOO/IHO OINEpPUPOBATH MOHITUSMU: OMHAPHBIM CIIy4alHBIA ONBIT (MCHBITAHUE),
yCIEX U Hey/laya, HE3aBUCUMBIE UCIIBITAHUS, CEPUS UCIIBITAHUN, HAXOJUTh BEPOSITHOCTH
COOBITUI: B CEpUU HUCIBITAHUHM J0 NMEPBOrO ycIexa, B CEpUM HCNbITaHUM bepHyim,
B ONBITE, CBSI3aHHOM CO CIy4alHbIM BBIOOPOM M3 KOHEUHON COBOKYITHOCTH;

CBOOOZIHO OIEpUpOBaTh MOHATHAMH: CilydailHas BeJIMYMHA, paclpeieiIeHue
BEPOATHOCTEHM, JuarpamMma paclpelesieHus, OuHapHas CiydaiiHas BeJIMYMHA,
reoMeTpuyYecKoe, OMHOMHAIILHOE paclpeiesieHue.

K koniy 11 kiaacca oOyJaroniuiics HayquTcCs:

ONEPUPOBATH MOHATHIMU: COBMECTHOE PACTIPEIEIICHUE ABYX CIIyYalHBIX BEJIIMYWH,
UCIOJIb30BaTh TaOJMIly COBMECTHOTO pAaclpeAesieHUus] JIByX CIIy4alHbIX BEIMYUH
IUISl BBIACTICHUS PACHPENEIICHUS] KAKJIOM BEJIMYMHBI, OINPENEIEHUS HE3aBUCUMOCTH
CJIIyYalHBIX BEJINYNH;

CBOOOJHO OINEpUPOBATh MOHATHEM MATEMAaTUYECKOIO OXUAAHUS CIIydailHOM
BEJIMYUHBI (pacrpeneneHus), MNPUMEHSATh CBOWCTBA MAaTeMaTUYECKOTO OXKHUIAHUS
NpU  pEIIeHUH 3a]ay, BBIYHUCIATH MaTEMaTUYECKOE OXXKHJaHHE€ OMHOMUAIBLHOTO
Y TEOMETPUYECKOI0 PaCIIpEEICHNN;

CBOOOZIHO OIEpPUPOBaTh TOHATUSIMU: JUCIEPCHUs], CTaHAAPTHOE OTKIOHEHHE
CIIy4allHOM BEJIMYUHBI, NPUMEHATH CBOMCTBA JUCIEPCUM CIIyYalHOM BEJIWYHUHBI
(pactipeneneHns) NpU  PELIEHWM 3a4ad, BBIUMCIATH JUCHEPCUI0 W CTaHIAPTHOE
OTKJIOHEHHE T€OMETPUYECKOT0 U OMHOMHUAIIBHOTO pacipeiesICeHU;

BBIYKCIIATh BBIOOPOYHBIE XAPAKTEPUCTHKU IO JAHHOW BBIOOPKE M OLIEHUBAThH
XapaKTePUCTHUKH  TEHEPAJIbHOM  COBOKYIHOCTH  JAaHHBIX IO  BBIOOPOYHBIM
xapaktepuctukam. OIeHUBaTh BEPOATHOCTH COOBITUH W MPOBEPATH IPOCTEHIINE
CTaTUCTUYECKUE TUIOTESBI, MT0JIb3YSICh U3YYEHHBIMU PACIIPEACIICHUSIMU.
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TEMATHYECKOE INTAHUPOBAHUE

10 KUIACC
Haszpanue OcHOBHBIE BUIbI ACSATEILHOCTH
pasnena (TeMbI) Ocosroe conepate 00yJaromuxcs
DneMeHThI Teopuu rpadoB 3 I'pad, cBsa3ubIii rpad, mpeacTaBiIcHUE [IpencraBisiTh OOBEKTHI U CBS3U
3a/1a4u ¢ IOMOLIBIO rpada. MEXIy HUMHU C TIOMOIIBI0 rpada,
Crenenb (BaJICHTHOCTH) BEPILIUHBI. HaXOJUTh ITyTH MEXITY BEPIIMHAMU
I1yTs B rpade. Llenu u nuKIbL. rpada.
I'padst Ha mitockocTu. Jlepeso BoigensaTs B rpade nenu u mukIibl.
CIIy4alHOTO JKCIIEpUMEHTA CrpouTts 1epeBO MO0 ONMCAHUIO
CIIy4aliHOTO OIIbITa, ONIUCHIBATH
Cly4JailHbIe COOBITHS B TEPMUHAX
nepeBa.
Pemate 3agaum ¢ moMoIipro
rpados
Ciy4aiiHbI€ OTIBITHI, 3 CrnyyaiiHble 3KCTIEPUMEHTHI (OIBITHI) Briaensate u onuceiBaTh
CITy4JaiiHbIe COOBITHS U CITy4aliHbIe COOBITHS. DJIeMEHTapHbIC CiTy4aitHble COOBITHS B CIIy4ailHOM
Y BEPOATHOCTHU COOBITUI coObITHs (Mcxoabl). BeposiTHOCTB OTIBITE.
ciy4aitHoro coObITHs. BepostHocTr ®opMyIUpPOBaTh YCIOBHS TPOBEJCHUS
COOBITUH B OTBITaxX CIIy4alHOTO OIIbITA.
C PaBHOBO3MOKHBIMH AJIEMEHTAPHBIMU HaxoauThk BeposITHOCTH COOBITHIA
COOBITUSIMU B OIBITaX C PABHOBO3MO>KHBIMU
3JIEMEHTAPHBIMU UCXOJaMU
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Onepanun

HaJl MHO>)KECTBaAaMU

U COOBITHSIMU.
CrnoxeHre 1 yMHOKEHUE
BEPOSITHOCTEM.

Y c1oBHAsI BEPOSATHOCTD.
HezaBucumeble coObITHS

[lepeceuenue, 00beAMHEHUE MHOKECTB
U COOBITH, MPOTUBOMOJIOKHbIE
coObITusa. PopmyTa CIOKEHUS
BEPOSITHOCTEW Y CIIOBHASI BEPOSTHOCT.
YMHOXKEHHE BEPOATHOCTEN.

dopMyna yCI0BHOW BEPOATHOCTH.
dopmyiia TOJTHOU BEPOATHOCTH.
®opmyna balieca. HezaBucumbie
COOBITHS

Hcnonp3oBath nuarpaMmsl Jijepa

U BepOajIbHOE OMUCAHUE COOBITHI
P BBITIOJIHEHUU ONepalui

HaJT COOBITUAMM.

OuennBaTh U3MEHEHUE BEPOSTHOCTEN
COOBITUH IO MEpE HACTYTUICHUS
JOPYTUX COOBITHI B CIIy4ailHOM OIIBITE.
Pemars 3aauu, B TOM uncie

C UCTIOJIb30BAaHUEM JIEPEBA CIIyYalHOTO
omnbITa, GOPMYI CIOKEHUS

Y YMHOKEHUSI BEPOSITHOCTEH

DeMeHTHI KOM6I/IHaTOpI/IKI/I

KoMOuHaTopHoe npaBuiio yMHOXKEHHUS.
[lepectanoBku u (akropuan. Yucno
couetanui. TpeyronsHuk [lackass.
®opmyna 6uHOMa HproToHa

@opMyIHpPOBATH U TI0KA3BIBATH
KOMOMHATOpPHBIE (haKTHI.
Hcrnons30BaTh MpaBUiIo YMHOXKEHMS,
U3y4YeHHbIE KOMOMHATOPHBIE (POPMYIIbI
JUISI IEPEYUCIIEHHS] JIEMEHTOB
Pa3IMYHBIX MHOKECTB, B TOM YHUCJIE
AJIEeMEHTAPHBIX COOBITHUI B CIy4ailHOM
OTIBITE.

[Tonb3oBaThesa Gopmyioit

U TpeyroJabpHUKOM [lackais

JUTS OIPEJEIEHUS YUCIIa COYETAaHU M.
[Ipumensarts Gpopmyny OuHOMA
Hprorona st mpeoOpazoBaHus
BBIPAXKEHU
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Cepuu nocienoBaTenbHbIX 5 bunapHbIi City4allHBINA OIIBIT Pa30uBath coKHBIE SKCTIEPUMEHTHI

ucnblTaHui. McnblTanus (McTibITaHKE), yCIIEX U Heylaya. Ha OT/ACJIbHBIE UCIIBITAHUS.

bepnyun. HesaBucrmeble UCIIBITaHMS. Pemrars 3a1aum Ha mouck

CrydaliHBIN BBIOOD Cepust He3aBUCHUMBIX HCTIBITAHUI BEPOSTHOCTEU COOBITUI B CEpUU

13 KOHEYHOM COBOKYITHOCTH 1o nepsoro ycnexa. Cepus UCIIBITAHUM 10 IEPBOTO yCIIexa
HE3aBHCUMBIX UCIIBITAHUM bepHyiuu. Y B CEpUsAX UCIIBITaHUM bepHyun,
Ciy4aiiHblil BEIOOP U3 KOHEYHOM a TAK)KE B OIBITAX CO CIIyYalHbIM
COBOKYITHOCTH. BBIOOPOM M3 KOHEYHOW COBOKYITHOCTH
[IpakTuueckas padora C UCIIOJIb30BaHUEM KOMOMHATOPHBIX
C UCIIOJIb30BAaHNUEM DJIEKTPOHHBIX (dakToB 1 POpPMYJ, B TOM UUCIE B XOJI1€
TaOIH1L IPaKTUYECKON pabOThI C TPUMEHEHUEM

CTaHIapPTHBIX (PyHKLIUN
Ciry4aiiHbIE BEIMYHHBI 14 Crny4aiinas BenmmuuHa. Pacripenenenue OcBauBarb NOHATHUSA: CITydaiiHas

U pacrpeaeneHus

BeposiTHOCTEW. Jlnarpamma
pacnpeaenenus. Onepamuu

HaJl CJIy4YalHbIMU BEJIMYMHAMM.
[Ipumepsl pactipenenennii. bunapHas
CllyyalHas BENM4YnHA. [ 'eomeTpuueckoe
pacn-penenenue. buHoMmuaabHOE
pacnpeaenenue. MaremaTuyeckoe
0XKHWJIAHWE CITyYalHOU BEIIMYUHBI.
CoBMeCTHOE pacrpeiesieHUuE JBYX
CIIy4alHbIX BeJIMuMH. HezaBucumble
Cly4daiiHble BeuyuHbl. CBOKCTBA
MaTEMaTHYECKOTO OKUIAHUS.

BEJIMYMHA, paclpeiesieHue, Tabauna
pacnpenenenus, iMarpaMma
pacnpeneseHusl.

Haxonutb 3Hau€HUs CyMMBI

Y [IPOU3BEJICHUS CITyYailHbIX BEJIMYHUH.
Crpouth OMHapHBIE paclpeeeHUs
110 OMMCAHUIO COOBITUI B CITy4YailHBIX
onbITax. CTPOUTH U pacO3HABATh
reoMeTpUUecKoe U OMHOMHUATBHOE
pacnpenesneHus.

Pemate 3a1aun Ha BIYUCIICHHE
MaTEMaTUYECKOTO 0KHUIAHMUS.
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MaremaTuyeckoe OKuJ1anre OMHAPHOI

CIIyYalHOM BEJIMYUHBI.
MareMaTuyeckoe 0KUJaHuE
reOMETPUYECKOr0 U OMHOMHUAIIBHOTO
pacnpeaenenui. Jucnepcus

Y CTaHJIaPTHOE OTKJIOHEHUE.
Jlucnepcust OMHAPHOM CITydaifHON
BeJIMYMHBI. CBOMCTBA JUCIIEPCUM.
MareMaTudyeckoe 0KUJaHUE
MPOU3BEICHUS U JUCTIEPCUS CYMMBI
HE3aBUCHMBIX CIIy4ailHbIX BEJIMYUH.
Jucnepcusi OMHOMUATEHOTO
pacrnpeiesieHus!.

[IpakTuueckas padbota

C UCTIOJIb30BAHUEM DJIEKTPOHHBIX
TaOJIHII

CTpouTh COBMECTHBIE PACTIPEACIICHHUS.

N3y4dats cBOMCTBA MAaTEMATHUYECKOTO
0’KHJIaHHS.

Pemars 3agaun ¢ mnoMo1pro
V3YUYEHHBIX CBOWCTB.

[To nzydeHHsIM hopMysiaM HAXOAUTh
MaTEMaTUYECKHE OXKHUIAHMS
CIIy4alHBIX BEJIMYUH, UMEIOIIUX
reOMEeTPUUECKOEe U OMHOMUATBHOE
pacrpeneieHus

OcBauBaTh MOHATHUSA: AUCTIEPCHS,
CTaHJapTHOE OTKJIOHEHUE CITy4YalHOU
BEJINYMHBI.

Haxonuts nucnepcuto

110 PaCHPEIEICHHUIO.

N3yuaTh cBOMCTBA IUCTIEPCUM.

[To uzyyeHusiM hopmyiaM HaXOAUTh
JTUCTIEPCUI0 OMHOMHAIBHOTO
pacrpeneneHus, B TOM YUCIIE B XO/I€
MPAKTUIECKON pabOTHI

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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11 KJIACC

HazBanue KonuuecTBo OcCHOBHBIE BU/IBI JEATETLHOCTH
OcHOBHOE coJiep>KaHHe
paznena (TeMbl) 4acoB 00yJaromuxcs
3aKoH OOBIIMX YHCET 5 HepasenctBo YeObrmeBa. Teopema Pa36upats 10Ka3arenbCcTBa TEOPEM.

Yeosimena. Teopema bepnyiu.
3akoH O0oJibIIMX yKces. BoIOOpoUyHbIi
METOJI UCCIEAOBAHUM.

[IpakTrueckas pabora

C UCIIOJIb30BaHUEM DJIEKTPOHHBIX
Ta0JIUII

OcBauBaTh BEIOOPOYHBIA METOT
HCCJICIOBAHUI, B TOM YHCJIE B XO/I€
MPaKTHIECKON pabOThI

DJIEMEHTHI MATEMATHYECKON
CTATUCTHUKH

['eHepanbHas COBOKYIIHOCTb

U cilyyaiiHasi BbIOOpKa. 3HAKOMCTBO
C BBIOOPOUYHBIMU XapaAKTEPUCTUKAMHU.
O1ueHka cpeTHero U TUCTIEPCUH
TE€HEPAIbHON COBOKYITHOCTHU

C IOMOLUIBIO BHIOOPOYHBIX
xapakTepucTuk. OLleHNBaHUE
BEPOSITHOCTEH COOBITUI TTO BHIOOPKE.
Cratuctnueckas runoresa. [ I[poBepka
MIPOCTEUIINX TUIIOTES C IIOMOIIBIO
CBOMCTB U3YYEHHBIX PACIPEIEIICHNN.
[IpakTrueckas padora

C UCIIOJIb30BAHUEM BJIEKTPOHHBIX
Ta0JIHnI

OcBanBaTh MOHATHS: TCHEpaTbHASA
COBOKYMHOCTb, BRIOOPKA, BHIOOPOUHOE
cpeaHee U BBIOOpOYHAs TUCIICPCHS.
Brruucnsats BeIOOpOUYHBIE
XapaKTEPUCTHKN M HAa KX OCHOBE
OIICHUBAThH XapaKTEPUCTUKHU
T€HEPAIbBHON COBOKYITHOCTH.
OcBauBaTh MOHATHUS: CTATHCTHYCCKAS
TUIIOTE3a.

OreHnBaTh BEPOATHOCTH COOBITHI

U TIPOBEPSITH MTPOCTEUIITNE TUTIOTE3BI
Ha OCHOBE BHIOOPOYHBIX JIAHHBIX,

B TOM YHCJIC B X0JI¢ TIPAKTHIECCKOM
paboThl
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HenpepriBHbBIE CcllyyaliHbIe
BEJIMYUHBI (pacrpeieneHus),
NOKa3aTeJIbHOE

Y HOPMAJIBHOE
pacrpeneseHus

[Ipumepsl HEPEPBHIBHBIX CTyYalHbBIX
BennIrH. DYyHKIHS TIIOTHOCTH
BeposiTHOCTH. PaBHOMEpHOE
pacnpenenenue. [Ipumepsl 3a1ay,
MPUBOSIINX K MOKA3aTEIbHOMY

Y K HOPMAJIBHOMY PacpeIeTICHUSIM.
@DYHKITUS TIIOTHOCTH BEPOSITHOCTH
MOKAa3aTeJIbHOTO pacipeieICHuUs.
DyHKIUS ITTIOTHOCTU BEPOSITHOCTH
HOPMAJIBHOTO pacipeieeHus

3HAKOMUTHCS MOHSITUSIMU:
HEIpEpBIBHAA ClTydaiiHas

BEJINYMHA, HEMIPEPBIBHOE
pacnpenenenue, GyHKIHUS MIIOTHOCTH
BEPOSATHOCTH.

HaxoauThk BeposSTHOCTH COOBITHIA
0 JTAHHOUW (PYHKIIMU MJIOTHOCTH.
3HAKOMUTBCS C TOHATHSIMU:
NIOKA3aTeJIbHOE pacIlpeieIICHuE,
HOPMAJIBHOE pacipeIeIICHUE.
Briienars 1o onucaHuio ciiydaiiHble
BEJINYMHBI, PAaCIIPEACIICHHbIC

0 MTOKA3aTeIbHOMY 3aKOHY,

110 HOPMAJIBHOMY 3aKOHY.
Pa3bupate npumepsl 3a1a4,
MPUBOJIAIINX K MOKA3aTEIIbHOMY
pacrpeeneHuo U K HOpMaJIbHOMY
pacnpeeseHUI0

Pacmipenenenue Ilyaccona

ITocnenoBaTeILHOCTE OTMHOYHEIX
HE3aBUCUMBIX COOBITHH.

[Tpumep 3anaun, IpuBOIAILICH

K pacnpenenenunto [lyaccona.
[IpakTrueckas padora

C UCIIOJIb30BaHUEM JICKTPOHHBIX
TaOIHII

Bb171€I1Th 110 ONMCaHUIO CITYYaliHOTO
OITbITA BEJIMYUHBI, PACITPEICIICHHBIE
1o 3akony Ilyaccona.

Pemniats 3aga4yu, B TOM 4YUCJIE B XO4¢€
IIPaKTHIECKON pabOThI C IPUMCHEHUEM
CTaHAAPTHBIX (DYHKITHIT JIEKTPOHHBIX
Ta0JIHII
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CBs13b MEX Iy CIIy4allHBIMU 6 KoBapuanus I1ByX Cily4alHbBIX OcBauBaTh NOHATHS: KOBapHalus,
BEJIMYUHAMU BennurH. Koaduiment koppemsium. KOA(POUITUEHT KOPPEALUH, THHEHHAS
CoBMecTHBIE HAOIIOEHUS IBYX 3aBUCUMOCTD.
BeIM4rH. Beioopounsiii koaddunreHT | OneHUBaTh XapaKTep CBI3H MEKITY
Koppensiuuu. Paznnune mexny CIIy4ailHBIMH BEJIMYMHAMH, UCXOS
JIMHENHOU CBSA3bI0 U IPUYMUHHO- U3 TIPUPO/IbI IAHHBIX ¥ BBIYUCICHHBIX
CJIENCTBEHHOU CBA3BIO. JIMHEHas XapaKTEePUCTHK.
perpeccust. [Ipaktuueckas pabora Hcrnons30Bath quarpaMMbl
C UCII0JIb30BAaHUEM DJIEKTPOHHBIX paccerBaHus 111 U300paKeHus
TabJInIL COBMECTHOTO pacCerBaHUs
JAHHBIX.
Haxonutb k03¢ ¢uiieHTs ocu
JMarpaMMbl, B TOM 4UCIIE
B XOJI€ MMPAKTHYECKOU
paboThl C MPUMEHEHUEM CTaHIapTHBIX
byHKIHHA
O6001EeHue U 11 [IpencraBiieHre JaHHBIX C TOMOLIBIO [ToBTOpATH M3yUEHHOE U BHICTPAaNBaTh

cUcTeMaTH3aIus 3HaHUN

TaONHI] ¥ TUarpaMMm, OIucaTeIbHas
CTaTUCTHKA, OTIBITHI

C pPaBHOBO3MO>KHBIMHU
AJIIEMEHTAPHBIMU COOBITUSMH,
BBIYMCJICHUE BEPOATHOCTEMN
COOBITHI C TpUMEHEHHEM (OPMYIT
U TpadTuecKuX METOI0B
(koopauHaTHas npsimasi, 1€peBo,

CHUCTEMY 3HAHUU
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nuarpaMmma Jusepa), cioydanHble
BEJINYMHBI U PACIIPEACIICHUS,
MAaTEMATUYECKOE OKUIAHNE
CIIy4YallHOW BEJTUYUHBI

OBIIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

34
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MEPEYEHDb (KOJJU®UKATOP) MPOBEPSIEMBIX TPEBFOBAHUM

K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJTHEI'O OBLIIEI'O OBPA3SOBAHUS U DJIEMEHTOB
COJIEP’KAHHUS IO MATEMATHKE

JU1a mpoBENEHNs €IMHOIO TOCYJAapCTBEHHOIO HK3aMEHa 110 MaTeMaTHKe (Jajee —
EI'D mno wmaremaTuke) WHCHONB3yeTCs TMepeueHb (KoaudukaTop) MpoBepseMbIX
TpeOOBaHUIl K pe3yibTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTelbHOM MpOrpaMMbl
CpeaHero o01ero 0opa3oBaHus U 3JIEMEHTOB COJIEP KAHUS.

IIposepsiembie Ha EI'J nmo maremaTuke Tpe0OOBAHUSA K Pe3yJIbTATAM OCBOCHUS
OCHOBHOI1 00pa30BaTe/IbLHOI MPOrpaMMBbI CPeHEro 001mero 00pa3oBaHus

Kon ITpoBepsiembie TpeOOBaHHUS K IPEIMETHBIM PE3yIbTaTaM OCBOCHHMS
IIPOBEPSEMOTO OCHOBHOH 00pa3oBaTeIbLHOM MPOrpaMMbI CPETHETO OOIIETO
TpeOOBaHUS 00pazoBaHUs

1 Brnanenne mMeromaMu 0Ka3aTeNbCTB, AITOPUTMAMH PEIICHHS 3a]1a4;

yMeHue (HOpMyIHpOBaTh U ONEPUPOBATH MOHATUSMU: OIPENEICHUE,
aKcmoma, Teopema, CJIeICTBHEe, CBOMCTBO, MPU3HAK, JOKA3aTEIbCTBO,
paBHOCUJIbHBIE  (POPMYITUPOBKH,  HPUMEHATH  HMX;  YMEHHE
dbopmynupoBath 00paTHOE W TPOTUBOIOJIONKHOE YTBEPKICHUE,
OPUBOJUTH TPHUMEPHl M KOHTPIPHUMEPHI, HCIOIB30BaTh METO
MaTeMaTU4YECKON WHYKIWW; MIPOBOIUTH J0Ka3aTelbHbIe
paccykJeHus T@pH peuleHUH 3a/4ay, OLEHUBATh JIOTMUYECKYIO
NPAaBUJIBHOCTh PACCYXACHHUN; YMEHHE ONEPUPOBATH TMOHATHIMHU:
MHO’KECTBO, MOJAMHOECTBO, ONEpali HaJ] MHOXXECTBAMH; YMEHHUE
UCTIONb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JUisi ONUCaHUS
peaibHBIX MPOLIECCOB U SBJICHUIN U NIPU PELICHUH 337a4, B TOM YHCIIe
U3 JPYTrux y4eOHBIX IPEIMETOB; YMEHHE ONEPUPOBATH MOHSATHIMHU:
rpad, cBsI3HBIN rpad, aepeBo, LUK, Tpad Ha MIOCKOCTHU; YMEHUE
3alaBaTh W OMHUCHIBaTh  Trpadbl  pa3IUYHBIMH  CIOCOOaMU;
MCTIONIb30BaTh Tpadbl P PEIICHUN 33129

2 YMeHnue onepupoBaTh NOHATUSAMU: HATYPAIBHOE YUCIIO, LIETI0E YHCIIO,
CTENEHb C LEJNBbIM ITOKa3aTelIeM, KOPEHb HATypaJbHOM CTENEHH,
CTENEHb C PALIMOHAJIBHBIM I10KAa3aTEIEM, CTENEHD C JEHCTBUTEIbHBIM
nokasareneM, JorapupmM 4Yucia, CHHYC, KOCHHYC M TaHIE€HC
IPOU3BOJIBHOIO YHUCJA, OCTATOK MO MOIYJII0, PAalMOHAIBHOE YHCIIO,
UppALMOHATBHOE  YHUCJIO, MHOXKECTBA  HATypaJbHBIX, LEJBIX,
pPAaUMOHAIBHBIX, JIEUCTBUTENIBHBIX YHCEN; YMEHHE HCIOIb30BaTh
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NpU3HAKU JETMMOCTH, HAUMEHBIINN OOLINI IETUTENIb U HAaUMEHbIIIEe
o01iee KpaTHOE, aITOPUTM EBKIINa pyU pelieHnHy 3a/1a4; 3HAKOMCTBO
C Ppa3NUYHBIMHM MO3ULUOHHBIMM CUCTEMAaMHM CUYHCIICHHS; YMEHHUE
BBINIOJIHATh BBIYMCIICHHE 3HAYEHUW W NPeoOpa3oBaHUs BBIPAKEHUUN
CO CTemeHsMH M Jorapudmamu, mnpeoOpa3zoBaHUs JPOOHO-
pAllMOHAJIBHBIX BBIPAXEHUW; YMEHHE OIEPUPOBATH ITOHATHUIMMU:
IIOCJIEI0BATEIBHOCTD, apu(pMeTHUECKasi POTPeCcCUsl, TeOMETpUYECKas
nporpeccusi, 0ECKOHEYHO yOBIBAOIIAsl T€OMETPUYECKAs IIPOTPECCUs;
YMEHUE 3a[aBaThb IIOCJIEN0BATEIbHOCTH, B TOM YHUCIE C IIOMOIIBIO
PEKyppeHTHbIX  (OpMyJ; yMEHHME  ONEpUPOBATH  MOHATUSIMHU:
KOMIUIEKCHOE YHCJIO, COIPSDKEHHBIE KOMIUIEKCHBIE YHUCIa, MOIYJIb
U apryMEeHT KOMIUIEKCHOrO 4ucia, (opMa 3alucyh KOMIUIEKCHBIX
yucen (reoMeTpuueckas, TPUTOHOMETpUYECKas U anreOpanyeckas);
YMETh NPOU3BOAUTH ApU(PMETHUECKUE NECUCTBUS C KOMIUIEKCHBIMU
YUCJIaMU; IPUBOJUTH IIPUMEPBI UCII0JIB30BAHNS KOMIUIEKCHBIX YHCEIT;
ONEPUPOBATH MOHATHAMU: MaTpuua 2 X 2 m 3 X 3, ONpenenuTeNb
MaTpULbl, TEOMETPUYECKUN CMBICII OIIPEACIIUTEIISA

YMeHue onepupoBaTh MOHATUAMU: PALMOHAJIBHBIE, UPPALOHAJIBHEIE,
NOKa3aTelbHbIE, CTEIIEHHBIE, JJOrapu(hMUYECKUE, TPUTOHOMETPUUECKHE
YPaBHEHUs U HEPABEHCTBA, UX CHUCTEMBI; YMEHHUE OIIEPUPOBATH
HNOHATHUSIMU: TOXKJECTBO, TOKJIECTBEHHOE ITPeoOpa3zoBaHue, ypaBHEHNUE,
HEPABEHCTBO, CUCTEMA YPAaBHEHUM W HEPABEHCTB, PaBHOCHUIIBLHOCTH
YPAaBHEHUM, HEPABEHCTB M CHUCTEM; YMEHHE pellaTb ypaBHEHHS,
HEPABEHCTBA U CUCTEMBI C ITOMOUIBIO PA3JIMYHBIX MMPUEMOB; PEIIATh
YPaBHEHMs, HEPABEHCTBA M CHUCTEMBl C IIApaMETPOM; IPUMEHATH
YPaBHEHMsI, HEPABEHCTBA, UX CUCTEMBI IS PELICHHU] MAaTEMAaTUUYECKUX
3a/1ay 1 3a7]a4 U3 pa3InyHbIX 00JIaCTEel HAYKU U PEaIbHOM KU3HU

YMeHue onepupoBaTh NOHATUAMU: (YHKIUS, YETHOCTh (PYHKIIMH,
NEPUOANYHOCTD (YYHKIIMH, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTD
GyHKIMKM, DHKCTpeMyM (yHKIMHM, HauOoJiblllee W HaUMEHbLIee
3HaYeHUs] (QYHKIMKW Ha TPOMEKYTKE, HEMmpephiBHas (YHKIHS,
acUMNTOTHl Trpaduka (QyHKIMU, TepBasi W BTOpas MNPOU3BOAHAS
GyHKIIUHA, TEOMETPUYECKUH U (U3MUECKH CMBICT TPOW3BOJIHOM,
nepBooOpasHas, ONpPEICICHHBI HWHTErpal, YyMEHHE HaXOIUTh
aCUMMNTOTHl Tpapuka (QYHKIMHU; YMEHHE BBIYUCIATH MPOU3BOJHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO ¥ KOMITO3UIIUU (DYHKITUH, HAXOIUTh
ypaBHEHHE KacaTelbHOM K Tpaduky (QyHKIMHU; yMEHHE HaXOAWUTb
IPOU3BOJHBIE 3JEMEHTAPHBIX (YHKUMN; YyMEHHE HCIHOJIb30BaTh
MIPOM3BOJHYIO JJIs MCCIEAOBaHUsS (YHKINH, HAXOAUTh HAaOONIbIINE
Y HauMEHBIINE 3HaYeHUs] QYHKIUH; CTPOUTH TpaduKU MHOTOUJICHOB
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C MCTIOJB30BAHUEM allllapaTa MaTEMAaTUYECKOTO aHAIN3a; IPUMEHSTh
TIPOU3BOTHYIO IS HaXO0KICHUS HAWTYYIIETO pericHus
B TPHUKJIAJAHBIX, B TOM UHCIE CONUAIHLHO-3KOHOMHUYECKHUX
u (QU3MYECKUX 3a7adax; HAXOAWTh IUIOMAANM W OOBEMBI (GUTYP
C TIOMOIILIO HHTErpajia; MPUBOAWTH NPUMEPhl MaTEeMaTHYECCKOTO
MOJICTTUPOBAHUS C MOMOIIBI0 UG (dHepeHIINaTbHBIX YPaBHEHHH

YMeHue onepupoBarh MNOHATUAMU: Tpa@uK (QyHKIMH, OOpaTHas
byHKIMSA, KOMIO3ULMS QYHKIHUHN, TuHEHas QYHKIUS, KBaApaTUyHas
¢GyHKIMS,  pauMoHaibHas  (QyHKUMs,  cTeneHHas  (QyHKUus,
TpUTOHOMETpHUUYeCKue (PyHKUIHUU, OOpaTHBIE TPUTOHOMETPUUYECKHE
(GyHKUMH, TIOKa3zaTeiabHas W Jiorapudmuueckas (PyHKUUU; YMEHHE
CTPOUTDH IpaMKU U3YUYEHHBIX (PYHKUUH, BBIIOIHATH MpeoOpa3oBaHUs
rpauKoB PyHKIUH, UCIIONB30BATh rPpaUKH 111 U3YUYEHHSI ITPOLIECCOB
Y 3aBUCUMOCTEMN, IIPU PEIICHUH 33/1a4 U3 IPYTUX y4eOHBIX IPEIMETOB
W 3a/lady U3 pealbHOM >KM3HU; BhIpaxaTh (HOpMyJaMu 3aBUCUMOCTH
MEXIYy BEJIMYMHAMHU; HCIOJb30BATh CBOMCTBA M Ipapuku (PyHKIUN
JUIsL PEIICHHs YPAaBHEHMI, HEPABEHCTB M 3aJad C IapaMeTpamu;
n300paxkaTb Ha KOOPJAMHATHOM TIJIOCKOCTH MHOKECTBA pPEIICHUN
YPaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 33Jaud Pa3HbIX TUIOB (B TOM 4YHUCIE
Ha MPOUEHTHI, JAOJM M 4YacTH, HAa JBWXKEHHUE, pabdOTy, CTOMMOCTh
TOBapOB M YCIIYT, HAJIOTH, 33/1a4d U3 00JIaCTH yIpaBJICHUS JTUUYHBIMU
U CeMEWHbIMU (PHMHAHCAMM); COCTaBIIATH BBIPAXKEHUS, YpaBHEHUS,
HEPABEHCTBA MW HX CHCTEMBI MO YCJIOBHIO 3aJayd, HCCIENOBATH
MOJIyYEHHOE pElIeHUEe U OLEHUBATh MPaBIONOJ00HOCTb PE3yJIbTaTOB;
YMEHHE MOJEIMPOBATh PEAIbHBIE CUTYAIlMM Ha SI3bIKE MATEMATHKU;
COCTAaBIISATb BBIPAKECHMs, YPABHEHUS, HEPABEHCTBA U HX CHUCTEMBbI
[0 YCIOBHMIO  3aJa4d, MCCIEAOBaTb IOCTPOCHHBIE  MOJCIIH
C  WCHOJB30BAaHMEM  ammapara aiareopbl, HHTEPIPETUPOBATH
IIOJIyYEHHBINA PE3yJIbTaT

YMeHue omnepupoBaTh TMOHATUSIMH: CpefaHee apudMeTHueckoe,
MeJlnaHa, HauOoJIbIlIee U HAUMEHbIIIEe 3HAUCHHUS, pa3Max, JTUCTIePCHs,
CTaH/JapTHOE OTKJIOHEHUE YHCIOBOTO HA0Opa, yMEHHE HW3BIICKATh,
WHTEPIIPETUPOBaTh HWH(OpMAIMIO, TPEACTABICHHYIO B TaOIMIaX,
Ha JauarpaMmax, Tpadukax, OTPa)KalIIyH CBOMCTBA peabHBIX
MPOIIECCOB U SBJICHUM, TMPEICTABIATh WH(OPMAIUIO C TMOMOIIBIO
TaOJUIl U JUarpaMMm; UCCJIEAOBaTh CTATUCTUYECKHE HaHHBIE, B TOM
YuCjie C TPUMEHEHHEM TpapUuYecKUX METOJOB U JIIEKTPOHHBIX
CpelncTB; TpadUyecKd HCCIENOBaTh COBMECTHbIE HAOJIOJACHUS
C IOMOIIIBIO UarpaMM pacCenBaHus U JIMHEWUHOW perpeccuun
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YMeHue onepupoBaTh MOHATUSIMU: CIyYaWHBIA ONBIT U CIIy4ailHOE
COOBITHE, BEPOSTHOCTh CIy4aHOTO COOBITHS; YMEHHE BBIYUCIIATH
BEPOSITHOCTh C WCIOJIb30BAaHUEM TpadUIeCKUX METOJO0B; IPUMEHSTh
GbopMyJIbl CIOKEHUS U YMHOXEHUSI BEPOSITHOCTEN, (POpMYITy TIOJHOMN
BeposiTHOCcTH, dopmyny bepuymnu, komMOuHATOpHBIE — (DAKTHI
U (hOpMyJIBI; OIICHUBATH BEPOATHOCTH PEATBHBIX COOBITHH; yMEHUE
ONEPUPOBATH IMOHATUSIMH: CIIydalHas BEJIMYMHA, PaCHpPEACIICHUE
BEPOSITHOCTEM, MaTeMaTH4YECKOE 0’KHJIaHUE, TUCIIEPCHUS
U CTaHJAApTHOE OTKJIOHEHUE CIy4yalHOW BEJIMYMHBI, (PYHKIUU
pacrpefieiecHdss M IUIOTHOCTA PAaBHOMEPHOTO, IOKAa3aTEIbHOTO
M HOPMAJIBHOTO PACHPEACICHUN; YMEHHUE HCIOJIb30BaTh CBOMCTBA
M3YUYECHHBIX pAacHpeNeNiCcHu Uil PENIeHHs] 3a/Jad; 3HAKOMCTBO
C TIOHSATUSIMU: 3aKOH OOJBIIMX YHCET, METOAbl BBIOOPOYHBIX
VCCIIEIOBAHUM; YMEHHE NPUBOIAUTH IMPUMEPHI NPOSBICHUS 3aKOHA
OOJIBIIIMX YKCENl B MPUPOAHBIX M OOIIECTBEHHBIX SBJICHUSX; YMEHUE
ONEPUPOBATH  MOHSATHUSIMHU: COYETAHWE, TMEPECTAHOBKA, YHCIO
COYETAaHUM, YHCJIO TIEPEeCTaHOBOK; OwHOM HploTOHA; yMeHuUe
MPUMEHSATh KOMOMHATOpHBIE (PaKThl M PACCYKIEHUS JUIS PEIICHUS
3a/1a4; OIICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITHUI; COCTaBJISATh
BEPOSITHOCTHYIO  MOJIEIb W HMHTEPIPETUPOBATH  MOJYYCHHBIN
pe3yJibTar

YMeHue onepupoBarh IOHATHUSAMH: TOYKA, IpsAMas, IUIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JyY, BEIWYMHA YyIJIA, IUIOCKHM YroJI,
JNBYIPAHHBIM yTOJ, TPEXTPAHHBIA YIOJI, CKPEIIUBAIOIIUECS MPSMBIE,
[1apajuIeIbHOCTh U NEPIIEHAUKYJIIIPHOCTD IIPSAMBIX U IIJIOCKOCTEH, YIOJI
MEXKy IPSAMBIMHU, YIOJI MEXKAY NMPSAMOU U IUIOCKOCTBIO, YIOJI MEXIY
IJIOCKOCTSAIMHM, PACCTOSHHE OT TOYKH 10 IUIOCKOCTH, PAacCTOSTHUE
MEXKIy NPSAMBIMH, PACCTOSHUE MEXKIAY IUIOCKOCTSMH; yMEHUE
UCIIOJIb30BaTh MPU PEIICHUH 3a/lady M3yYEHHbIE (PAaKThl U TEOPEMBbI
IUTAHUMETPHUH; YMEHUE OLICHUBATh pa3Mepbl 0OBEKTOB OKPYKAIOIIETO
MHpa;  CTPOUTh  MATEMATUYECKHE  MOAEIA C  ITOMOUIBIO
r€OMETPUYECKUX TOHATUNA W BEJIWYMH, PEIIATh CBSI3aHHBIE C HUMU
MPAKTUYECKUE 3a0a41

10

YMeHue oneprupoBaTh MOHATUSAMH: TIOMATL GUTYPBI, 00BEM PUTYPHI,
MHOTOT'PaHHHK, MIPaBUJIBHBIN MHOTOTPaHHUK, CCUCHHE
MHOTOTpaHHHKA, Ky0, mapajjie/ienumne1, npru3Ma, nupamMuaa, Gurypa
¥ TIOBEPXHOCTh BpAIllEHUs, IIWIMHJP, KOHYC, map, cdepa, Tionaib
chepbl, TUIOMEAAL TOBEPXHOCTH MHPAMHUJIBI, TPU3MBI, KOHYCa,
MWIMHAPA, 00beM Ky0a, NPSIMOYTOJIBHOTO —MapauiesenuIiesa,
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nupamMuzibl, NpU3MBI, UWIMHApPA, KOHyca, Iapa, pa3BepTKa
MOBEPXHOCTH, CEUCHHUS KOHyca WM UWIHWHJIpA, NapaJUieIbHbIE OCH
WIM OCHOBAHMIO, CEUEHHUE Iapa, MIOCKOCTh, Kacawomascsa chepsl,
UWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEYEHHUE MHOrOTpaHHUKA,
M300pakaTb MHOTOTPAHHUKH, (DUTYpPHI U TTIOBEPXHOCTH BpAILCHUS, UX
CEUYEHHUS, B TOM YHUCJIE C MOMOIIbIO 3JIEKTPOHHBIX CPEJICTB; YMEHUE
MPUMEHSATh CBOMCTBA T'E€OMETPUUYECKHX (HUTYp, CaMOCTOSITEIIHEHO
dbopMyaMpoBaTh OMNpEACNCHUs] U3y4aeMmblX (UTyp, BBIIBUTATh
TUMNOTE3bl O CBOMCTBAX M TMPHU3HAKAX TE€OMETpUYECKUX uryp,
O0OOCHOBBIBaTh ~ WJIM  OIPOBEpraTh HUX; yMEHUE MPOBOJIUTH
Kiaccupukanuio QuUryp mo paszUyHbIM TPU3HAKAM, BBITIOIHSATH
HEO0OXOIMMBbIE TOTIOJIHUTEJIbHBIE TOCTPOCHUS

11

YMeHue onepupoBaTh TOHATUSMU: JBHKEHHE B TPOCTPAHCTBE,
napauIeIbHbIA IEPEHOC, CAMMETPUS Ha IVIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHUE MOJI00Ms, MOJO0OHBIE (DUTYpBI; yMEHHE
pacrno3HaBaTh paBHBIE U MOI0OHBIE GUTYPHI, B TOM YHCIIE B IPUPOJIE,
UCKYCCTBE, apXUTEKTYPE; UCII0Ib30BaTh FT€OMETPUUECKIE OTHOLLICHUS
IpU peUIeHUH 3aay; HaXOJIUTh F€OMETPUUECKHE BEIMYMHBI (UIMHA,
yroja, Iiowaas, 00beM) IPHU PEIICHUH 3aJad U3 JAPYTUX YYEOHBIX
OpeIMEeTOB W W3  pEeallbHOM  KW3HU; YMEHUE  BBIYHCIATH
reOMEeTPUUECKHUE BEJIMUMHBI (JJTMHA, YTOJ, TUIOIIa/lb, 00BEM, TIIOIa1b
MOBEPXHOCTH), MCHOIb3Yys] U3y4YEeHHbIE (OPMYJBI U METO/AbI, B TOM
yycie: IUIOW@Ab TOBEPXHOCTH MUPAMUJBI, TPU3MBI, KOHYCa,
UWIMHApA, IUomans cdepbl; 00beM Kyba, MPSIMOYTOIBHOTO
napajuieNienunena, MUpaMuabl, MPU3MBI, MWIHHIpA, KOHYyca, Iapa;
yMEHUE HAXOJUTh OTHOIIIEHUE 00BEMOB TTOI0OHBIX HUTYP

12

YMeHHe omnepupoBaTh MOHATHSAMHU: HIPSIMOYIOJIbHAas  CHCTEMA
KOOPJIMHAT, BEKTOP, KOOPAUHATHI TOUKH, KOOPJAMHATHI BEKTOpA, CyMMa
BEKTOPOB, MPOMU3BEICHUE BEKTOpPAa HAa YHUCIO, PA3JIOKEHUE BEKTOpA
1o 6a3ucy, CKAIIPHOE MPOU3BEIECHUE, BEKTOPHOE MPOU3BEICHHE, YTOJ
MEXIY BEKTOpaMHu; yMeHUe UCII0JIb30BaTh BEKTOPHBIH
Y KOOPAMHATHBIA METO JUIsl pEIIeHUs] TeOMETPUUECKHUX 3a/1ay U 3a/1a4
JIPYTUX Y4EOHBIX MPEIMETOB

13

YMeHue BbIOMpaTh MOAXOIALIIMNA METOH JUIsl pEelIeHUs 3aJlayu;
IIOHMMAHUE 3HAYMMOCTH MATEMAaTUKU B H3YyYEHUHU IPUPOIHBIX U
OOIIECTBEHHBIX TMPOLECCOB U SBJICHUH; YMEHUE PaCIO3HABATh
MIPOSIBJIECHUE 3aKOHOB MAaTEMATHUKH B MCKYCCTBE, YMEHUE NMPUBOIUTH
IIPUMEPbl MAaTEMAaTHYECKUX OTKPBITUA POCCUMCKOW H MHPOBOM
MaTeMaTUYECKOU HAYKH
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IlepeyeHb 3JIeMEeHTOB coAep:KaHus, NpoBepsieMbIX Ha EI'D nmo maremaTnke

Kon [IpoBepsieMblil 3JIEMEHT CONEPHKAHUS
1 Hucna v BBIYUCICHUS
1.1 Harypanbnubie u nesnpie yncina. [Ipu3Haku 1eIMMOCTH LHEIBIX YUCEIT
1.2 Pannonansubie yncia. OOBIKHOBEHHBIE M JECATUYHBIC APOOU, TPOLEHTHI,
OeCcKOHEUYHBIE IEPUOANYECKUE ApoOU
1.3 Apudmernaeckuit KOpPEHb HATypaJIbHOU CTEIICHU. JevictBus
¢ apuPMETUYECKUMU KOPHSMHU HATypaJIbHON CTENEHU
1.4 Creniens ¢ nenbiM nokasareneM. CTeneHb ¢ pallMOHAIBHBIM MOKAa3aTeNIeM.
CBoiicTBa CTENIEHU
1.5 CuHHyC, KOCUHYC U TaHT€HC YHUCIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC,
ApPKTaHT'€HC YKCIOBOrO apryMeHTa
1.6 | Jlorapudm uncna. [lecsiTuuHble U HaTypajibHbIE JJOTapU(MBbI
1.7 HeiicTBuTenbHBIE YMCiIa. Apru(pMETHUECKHE ONEpalUU C JE€HCTBUTEIbHBIMU
yucnamu. [Ipubnv>keHHbIE BBIYKMCIICHUS, MIPaBUJIa OKPYIJICHHS, MPUKHUIKA
Y OLICHKA Pe3yJibTaTa BHIYMCICHHM
1.8 [TpeobpazoBaHue BIPAKEHUIM
1.9 KommuekcHble uncia
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 Lenbie u 1poOHO-pallMOHATBHBIE YPABHEHUS
2.2 HppauunonanbHbie ypaBHEHUS
23 TpuroHoMeTpuyecKue ypaBHEHHUS
24 [TokazaTenbHble U JOrapu(pMUUECKIE YPAaBHEHUS
2.5 [{ensie u 1poOHO-palOHATBHBIC HEPABEHCTBA
2.6 HNppaumnonansHble HEPABEHCTBA
2.7 [TokazaTenbHble U JOrapupMUIECKHE HEPABEHCTBA
2.8 TpuronoMeTpruuecKkue HepaBeHCTBA
29 CucTeMbl 1 COBOKYITHOCTH YPAaBHEHUIN U HEPABEHCTB
2.10 | YpaBHeHUs1, HEpPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 | Marpuiia cucTeMbl TMHEUHBIX ypaBHEHU. ONIpeaeanuTeNb MAaTPUILIbI
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3 OyHKIMU U TpapuKu
3.1 Oynkuus, cnocodbl 3amanus ¢yHkuuu. [padpux Pyaxkumu. Bzanmuo
oOpatHbie (yHkiuu. YeTHpie u HeueTHble QyHKIUU. [lepuomnueckue
byHKIIUN
3.2 OO6nactb onpeneneHus 1 MHOKECTBO 3HaueHuU ¢yHkuuu. Hynu dyHkumm.
[IpomexxyTkH 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIIMH.
Makcumymbl ¥ MHUHUMYMBl (QyHKiuu. HauOonbliee W HauMeHbllee
3HaYCeHHUE (DYHKIIMHM Ha MPOMEKYTKE
33 CremneHHast QyHKITUS C HATypaJbHBIM H IIETBIM TMOKa3aTeneM. Ee cBolicTBa
u rpaduk. CBoicTBa U rpaduK KOPHS N-OM CTENEHU
34 Tpuronomerpuyeckue GyHKIIMH, UX CBOWCTBA U TpadUKu
3.5 [Toka3zaTenbHas u JorapupmMuyeckast QyHKIUU, KX CBOMCTBA U rpaduKu
3.6 Touku pazpeiBa. AcuMnToThl rpadgukoB GyHkiui. CBoMcTBa (YHKIIHIA,
HETIPEPBIBHBIX HAa OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33AaHUS TIOCIEI0BATEIbHOCTEN
3.8 Apudmernueckass U reoMerpudeckas nporpeccuu. Popmyna CIOXKHBIX
IPOLIEHTOB
4 Hauana maTematnueckoro ananmsa
4.1 [IpousBoanas pyHkuuu. [[pon3BogHbIE AeMEHTapHBIX (YHKIUH
4.2 [IpumeneHnre MPOU3BOIHON K HMCCIENOBAaHUIO (YHKIIMA HA MOHOTOHHOCTB
U JKCTpeMyMmbl. HaxoxxjaeHue HamOOJBIIEr0 M HAMMEHBIIEro 3HauyeHUs
(YyHKLIHUU Ha OTPE3Ke
43 [TepBooOpaznas. Muterpan
5 MHoK€ecTBa U JIOTUKA
5.1 MHO»xeCcTBO, onepanuy HaJl MHOKECTBaMU. J{lnarpamMmsl Ditiiepa — Benna
52 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 Komb6unaropuka
7 ['eomerpus
7.1 DuUrypsl Ha INIOCKOCTH

87



7.2

[IpsiMble ¥ IIIOCKOCTU B TPOCTPAHCTBE

7.3 MHororpaHHuKu
7.4 Tesa v MOBEPXHOCTHU BpPAILLICHUS
7.5 Koopaunate! 1 BEKTOpBI
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