KpacHonapckuii kpaii AOepoHCKU paroH cT. TBepckas

MVHHHHH&J’IBHOG 6IOI[)KCTH06 O6Da3OBaTCJIBHOC YIPCKICHUC

cpenHss 001eoopasoBarenbpHas mkosa Nel7

YTBEPXIEHO
pelieHueM neaaroruaeckoro CoBeTa
MBOYCOIINe 17 AnmepoHckoro paiioHa
ot 30 aBLycTa 20211"0,[[6, l'IpO/TOKOJ'I Ne 1

I[pencenareins /&

ek
. -

" IM.B. CemenoBa/

PABOUYASI TPOTPAMMA

I1o maTemaTuke (BKJIIO‘IaSI anre6py U HadajJla MaTCMATHYCCKOI'O aHAJIN34a, F€OMCTI)I/IIO)

YpoBeHb 00pa3oBanus (Kiacc): cpenHee odiiee oopasopanue (10-11 kimacchr)

KomuuectBo yacoB: 340 gyacoB (1704. B 10 kmacce, 1704. B 11 kmacce)
YpoBeHb 0a30BbIi

Vuurens: [psgauenko Taresasaa HukonaeBHa, yauresns maremMatukn MBOYCOI No 17
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C Y4YeTOM_ OCHOBHOW 00pa30BaTeIbHOW MPOTrpaMMbl CPEIHEro o0iiero oOpa3oBaHus
MBOVYCOII Ne 17, yTBep:KJIEHHON mearorudeckuM coBeToM (mporokoa ot 30.08.2021
r. Ne 1), pa6oueii mporpammbl Bocnutaunuss MBOVYCOIII Ne 17, yTBEepKIEHHOI
[e1arorudyeckumM cosetToM (mporoxost ot 30.08.2021 r. Ne 1)

¢ yuetom YMK: npumMmepHas nmporpamMma cpeaHero ooIero oo0pa3oBaHus 110 MaTeMaTHKeE ¢
yaeToM TemaTtmdeckoro 1uiaHupoBanusa K YMK IIILA.Aammona, H).M.Komsruna,
M.B.TkaueBa u ap. (AnreOpa M Hayajla MaTeMaTHYECKOIO aHaJii3a), TEMATUYECKOIrO
mwiaguposanug K YMK JI.C. Aranacsina, B.® byry3osa u ap. (I'eomerpust 10-11 kimaccsl) .

JanHas mnporpamMMa mo yueOHoMy mnpeamery «Maremaruka (BKIo4das anreOpy M Havyaia
MaTeMaTH4YeCKOTO aHAJIN3a, TEOMETPHIO)» pa3padoTaHa B COOTBETCTBUU C TPEOOBAHUAMH (e/leparTbHOTO
1




rOCyIapCTBEHHOrO 00pa30BaTENbHOIO CTaHIApPTa CPEeJHEro oO0Iiero oOpa3oBaHHsA IO MaTeMaTuKe, Ha
OCHOBE TIPUMEPHOI MPOTPaMMBbI CPETHETO 00IIero 00pa3oBaHus 1o Maremaruke (cait www.fgosreestr.ru
, 0J1oOpeHa pemeHneM GeepaTbHOT0 Yy4eOHO - METOAMYECKOTO 00bEIMHEHHS 110 001IeMy 00pa30BaHUIO
or 28 wmions 2016 roma. Ilporokonm Ne 2/16-3) ¢ yderoM TeMaTH4ecKoro IutanupoBaHus k YMK
[I.A.AmumoBa, FO.M.Konsaruna, M.B. TkaueBa u np. (Anrebpa W Havyaja MaTeMaTHYECKOTO aHAIIN3a),
tematuueckoro mianupoBanus kK YMK JI.C. Aranacsna, B.® Byry3osa u ap. (I'eomerpust 10-11 xnaccsr)

1 COOTBETCTBYET TPEOOBAHHUSAM M TIOJIOKEHHUSAM OCHOBHOM oOpa3oBarenbHo# mporpammbl MBOYCOII Ne
17.

1.Ilnanupyembie pe3yabTaThl OCBOeHUs MpeaMeTa MmaTemaTuku B 10-11 kinaccax
W3ydenne  anreOpbl MO  JAaHHOM  mporpaMme  CIOCOOCTBYeT  (DOPMHPOBAHHIO Y
YUYAIIUXCS JIMYHOCTHBIX, MeTanpeaMeTHBIX U MpeAMeTHBIX pe3yJabTaToB O0yUYCHHS,
COOTBETCTBYIOMIUX TpeOoBanusM DenepaabHOro TroCyIapCTBEHHOTO O0pa30BaTEIBLHOTO CTaHIApTa
OCHOBHOT'O 00ITIeT0 00pa30BaHMSI.
Pazngen nporpammbl | [lnannpyemble pe3yJibTaTbl 0CBOEHHSI Y4€OHOT0 NpeaMeTa
N3ydenne anreOpbl, Ha4aa MAaTEeMAaTUYECKOTO aHAIIM3a U BEPOSTHOCTH U
CTaTUCTHKK B CTapmedl mkoje JaéT BO3MOXHOCTh  JOCTHIKCHHS

Auredpa 00yJaronMMuCs CIACAYIOIMNX PE3YJIbTATOB.

W HaYaJa Juunocmmuute:

MaTeMaTH4YeCKOro 1. IaTproTHYEeCcKOe BOCIIMTAHUE:

aHajam3a MPOSIBIICHUEM HHTEpeca K MPOLUIOMY U HACTOSIIEMY POCCHICKOM

MaTeéMaTHKU, HEHHOCTHBIM OTHOIICHHEM K JOCTHXKCHHAM pOCCI/If/'ICKI/IX
MAaTEMATUKOB u pOCCHﬁCKOﬁ MaTeMaTH4eCKOM IIKOJIBI, K
BQPOHTHOCTL u HUCIIOJIB30BaHHUIO 3TUX IIOCTI/I)KGHI/Iﬁ B JpYrux HayKax W IPUKIaJHBIX

CTATUCTHKA chepax
2. T'paxkIaHcKoe BOCIHUTAHHE TOTOBHOCTBIO K OOCYXKICHHIO ITHUYCCKHX

npo0JieM, CBSI3aHHBIX C MPAKTHYECKUM IPUMEHEHHUEM JIOCTHKCHUM
HAyKH, OCO3HAHUEM BaXXHOCTH MOPAIBHO AITHYCCKUX MPUHIIUIIOB B
JESITEIbHOCTH YYEHOTO

3. JyXOBHO- HPaBCTBEHHOE BOCIHMTAHUE:
TOTOBHOCTBIO K  BBIMIONHEHUIO O0O0sI3aHHOCTEH TpaXKTaHWHA |
peanu3aluu ero npas, MPEACTABICHUEM O MaTEMaTUYECKUX OCHOBaX
(GYHKIIMOHUPOBAHUST  PA3NUYHBIX CTPYKTYp, SIBICHUN, MPOLEIYp
rpaXkAaHCKOTo 0011ecTBa (BBIOOPHI, ONIPOCHI U TP

4. TpynoBoe BOCHUTAHHE:
YCTAaHOBKOW Ha aKTHBHOE Y4acTHE B PEUICHUHM MPAKTHYECKHUX 3a]ad
MaTeMaTU4eCKOM HaIpaBJIEHHOCTH, OCO3HAaHHEM BAXKHOCTH
MaTEeMaTHYeCKOro 00pa3oBaHUsl Ha MPOTSHKEHUH BCEH KHU3HU IS
yCHEemHOW  Mpo(ecCUOHATBHON  ACATENHHOCTH W Pa3BUTHEM
HEOOXOMUMBIX YMEHHUH; OCO3HAaHHBIM BBIOOPOM U TMOCTPOCHHEM
WHWNBUIYAILHON TpaeKTOpuH 0Opa30BaHUS M JKU3HCHHBIX IIAHOB C
y4€TOM JTUYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM

5. DcreTHdyeckoe BOCIHUTAHHUE.
CIIOCOOHOCTBIO K OIMOLMOHAIBHOMY M AICTETHMYECKOMY BOCIPHUSTHUIO
MaTeMaTUYeCKNX OOBEKTOB, 3aJlay, PEIICHUH, PACCYXICHUI; YMEHHUIO
BUJIETh MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE

6. lLleHHOCTH HAYYHOTO ITO3HAHUS:
OpUEHTAIle B NIEATEIHHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4HBIX
MIPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UYEJIOBEKA,
OPUPOABI U OOIIECTBAa, MOHMMAaHWEM MAaTeMaTHYeCKOW HayKH Kak
chepbl UETOBEYECKON JNEATENBHOCTH, JTamoB €€ pPa3BUTHSI W
3HAYUMOCTU JUIS Pa3BUTHUA UMBUIN3AIMU; OBIIAJCHUEM SI3BIKOM
MaTEeMaTHKU ¥ MAaTeMaTHYeCKOW KYJIBTYPOH Kak CPEJICTBOM ITO3HAHUS
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" Havyaja
MAaTeMaTH4eCKOro
aHa/M3a

BeposiTHOCTD 7
CTATHCTUKA

MHpa; OBJIaJACHUCM HpOCTGﬁH.IPIMH HaBbIKaMH HCCHGHOB&TGHLCKOﬁ
ACATCIIBHOCTH

7. dusuyeckoe BOCIIMTAaHUC, (bODMI/IDOBaHI/Ie KYJIBTYPBI 3J0POBbIA H

HMOIMOHAIBLHOTO GJIArONOTYYHS

TOTOBHOCTBIO IPUMEHATh MaTeMaTH4YeCKWE 3HAHWA B HHTEpEcax
CBOETO 310pOBbs, BEAEHHUsS 310pOBOT0 o00Opa3a >KU3HH (30pOBOE
nUTaHue, cOATaHCUPOBAHHBIA PEXUM 3aHATHH U OT/AbIXA, PETYISIpHAs
¢du3nueckass akTUBHOCTH); C(HOPMHUPOBAHHOCTBIO HABBIKA pedIeKCUH,
NpU3HAHUEM CBOETO IpaBa Ha OMMOKY M TAaKOro e IpaBa JPyroro
yeIoBeKa

8. Dkonoruyeckoe BOCIUTAHUE:

1)

2)

3)

4)

OpUEHTAlMEN Ha NPUMEHEHNE MaTEMATUYECKUX 3HAHUM JUIsl pelieHus
3aja4 B 00JIACTU COXPAHHOCTH OKPY)KAIOLIEH cpebl, IIIaHUPOBAHUS
IIOCTYIIKOB M OLIEHKM MX BO3MOJKHBIX IIOCJIEACTBUN I OKpYKarolen
Cpelibl; OCO3HAHUEM IJ100aIbHOI0 XapakTepa SKOJIOTHYECKUX pobiem
U IIyTeU UX PEIICHUS

JInyHOoCTHBIE pe3yabTaThl, OOECHeYUBAIOIIME aJaNTalUIo
oOydaromierocss K H3MEHSIIOINIMMCS  YCJIOBUSM  COLIMAJIBHOM U
IIPUPOHOM Cpeapbl:

v TOTOBHOCTBIO K JICHCTBHSM B YCJIOBHSX HEONPENEIEHHOCTH,
IOBBIICHUIO  YPOBHSA  CBOEH  KOMIIETEHTHOCTH  4epe3
IIPAKTUYECKYIO AESITEIbHOCTb, B TOM YHUCJIE YMEHUE YUUTHCS Y
JIpyrux jojei, npu- odperaTb B COBMECTHOM JAEATENIbHOCTU
HOBBIE 3HAHHUS, HABBIKM U KOMIIETEHIIMH U3 OTIbITA JPYTHX;

v HeO0OXOAUMOCTBIO B (DOPMHPOBAHMU HOBBIX 3HAHHI, B TOM
qrcie GopMyIHPOBATH UICH, TIOHATHS, TUIIOTE3bI 00 00BEKTAX
U SBIICHUSX, B TOM 4YHCII€ paHEE HE U3BECTHBIX, OCO3HABATh
neGuuuTel  COOCTBEHHBIX 3HAaHMM M KOMIIETEHTHOCTEH,
IUIAHUPOBATh CBOE Pa3BUTHE;

v’ CHOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CUTYaLHIO,
BOCIIPMHUMATh CTPECCOBYIO CUTYAIMIO KaK BBI30B, TPEOYIOLIHIt
KOHTPMEp, KOpPPEKTHpOBaTb IPUHUMAaEMble pEHICHUs U
neiictBus, (opMyaMpoBaTb M OLEHUBaTb PUCKU U
MOCNEACTBUSL, (POPMHUPOBATH OIBIT

Memanpeomemnmnuie:

YMEHHUE CaMOCTOSITENIbHO ONPEAEIATh LEIU AEATEIBHOCTU U COCTaBIIATh
IUTaHbI IEATEIbHOCTH; CaMOCTOSITENIBHO OCYILECTBIISATh, KOHTPOJIMPOBATh
U  KOpPPEKTHpPOBATh JESATEIbHOCTb; HCIOJb30BaTh BCE BO3MOXKHbBIE
pecypehl JUIsl JOCTUKEHMS MOCTABJIEHHBIX LIEJEH M pealn3alvy IUIaHOB
JeSTEIbHOCTH;  BBIOMpATh  YCHEIIHbIE CTpPATeTMH B  Pa3IMYHBIX
CUTYalUsX;

YMEHHME NpPOAYKTUBHO OOIIAThCS M B3aMMOJEHCTBOBAaTH B Ipoliecce
COBMECTHON [JEATEIBHOCTH, YYMTHIBATh IO3ULUU JPYIMX YYaCTHHKOB
JeSITeNIbHOCTH, 3 ()EKTUBHO pa3peiiaTb KOHQIIUKTHI;

BJIaJICHHME HaBbIKAMM I103HABaTENIbHOW, y4eOHO-MCCIIE0BATENbCKON |
MIPOEKTHON  /eATEIbHOCTH, HaBbIKAMHM  paspelieHus  npoOliem;
CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIbHOMY IIOMCKY METOJIOB
pelleHuss TMPaKTUYECKUX 3a/ay, NPUMEHEHUIO pa3IMYHbIX METOJI0B
MIO3HAHMS;

FOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITENIbHOM HH(OPMAalMOHHO-
[IO3HABATEJILHON JIE€ATEIbHOCTH, BKJIIOYash YMEHUE OpPUEHTHPOBATHCS B
pa3IMYHbIX HMCTOYHHMKAX HWHGOpMAlUM, KPUTHUYECKU OILICHHWBATh U
UHTEPIPETHPOBATh  MH(OpMAIMIO, MOJYYaeMyl U3  Pa3IMyYHBIX




5)

6)

7)

1)

2)

3)

4)

5)

6)

7)

HMCTOYHHKOB;
yMeHUue UCII0JIb30BATh cpencTBa WH()OPMAITMOHHBIX u
KOMMYHUKAITMOHHBIX ~TexHoyornit (mamee — MUWKT) B pemenun
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OPTraHU3allMOHHBIX 3a7ad ¢
coOnrofeHreM TpeOOBaHUIl SPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTHEHBI, PECYpPCOCOEPEIKEHUs, MPABOBBIX W ITHUYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€301MacCHOCTH;

BIIQJICHUE SI3BIKOBBIMU CPEJICTBAMU — YMEHHE SICHO, JIOTUYHO U TOYHO
u3JlaraTb CBOIO TOYKY 3PEHHS, HCIIOJIb30BATh aJC€KBATHBIC SI3BIKOBHIE
CPEJICTBA;

BJIQJICHHE HaBbIKAMHU II03HABaTeNIbHOM pedieKkcuu Kak OCO3HaHHS
COBEPILAEMBIX JEHCTBUM M MBICIHUTEIBHBIX MPOILIECCOB, UX PE3YyIbTAaTOB
M OCHOBAaHMW, TpaHUI CBOEro0 3HAHMS UM HE3HAHUS, HOBBIX
MO3HABATEJIbHBIX 33]a4 U CPEACTB UX JIOCTHKECHUSI.

Ilpeomemmnoie

[IpeameTHbie  pe3yibTaTbl  OCBOCHMSI  MHTETPUPOBAHHOTO  Kypca
MaTeMaTUKd  OPUEHTUPOBAaHbI  Ha  (OPMHUpPOBAHUE  LEIOCTHBIX
MPEACTABICHUI O MHpe U OOIIeH KyJbTypbl OOYYalOIUXCS IyTeM
OCBOGHHUSI CHCTEMAaTHYECKMX 3HAHUW H CHOCOOOB JeCTBHII Ha
MeTaIpeAMETHOM OCHOBE, a MPEIMETHBIE PE3yJIbTaThl OCBOCHUS Kypca
anreOpbl ¥ Hayal MaTeMaTH4YecKoro aHaiu3a Ha 0a30BOM ypOBHE

OPUEHTHPOBAHBI Ha obecrneueHne MIPEUMYIIECTBEHHO
oOmieo0pa3oBarebHOM W OOHIEKYABTYpHOW  MOATOTOBKH.  OHU
MIPEANOIararoT:

c(OpPMHUPOBAHHOCTb MPEJCTABICHUI 0 MaTeMaTHKe KaK 4acTH MHPOBOMH
KYJIbTYpbl M O MECT€ MAaTE€MaTHKH B COBPEMEHHOM LMBUIM3ALHH, O
croco0ax ONUCaHMs Ha MaTeMaTHYeCKOM S3bIKE SIBICHUI peaJbHOro
MHUpa;

c(OPMHUPOBAHHOCTb IPEACTABICHUN O MaTeMAaTUYECKUX MOHATHUAX KaK O
BAKHEUIINX MAaTEMaTUYECKMX MOJEISX, IO3BOJSIOIIMX OIUCHIBaTh H
U3y4yaTb pa3HbIE IIPOLIECCHI U SBJICHUs; IIOHMMAaHUE BO3MOXKHOCTH
AKCMOMATHYECKOTr0 MOCTPOCHUS MaTEMAaTUYECKUX TEOPUI;

BIIaJICHUE METOJAMU JI0KA3aTEIbCTB U aJITOPUTMOB PELICHUSA; YMEHUE UX
IIPUMEHSATDH, ITPOBOJUTH JOKA3aTEJIbHBIE PACCYXKIEHUS B XOJAE pELICHUs
3az1ady;

BIIQJICHUE CTAHJAPTHBIMM IIPUEMAaMU pEIICHUS pPALMOHAIBHBIX U
UPPALMOHAIBHBIX, IOKA3aTEIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX
YpPaBHEHUH W HEPABEHCTB, MX CHUCTEM; HCIOJIB30BAHUE TOTOBBIX
KOMIIBIOTEPHBIX MPOrpaMM, B TOM YHCIE I IOMCKA IIyTH pELICHUs U
WJUTFOCTPALIMM PELICHUs] YPABHEHUI U HEPABEHCTB;

c(OpPMHPOBAHHOCTb TPEJCTaBICHUI 00 OCHOBHBIX MOHATHSAX, UAEAX U
METOJAaX MaTeMaTHYECKOr0 aHAIN3a;

c(OpMHPOBAHHOCTb MPECTABICHUHN O MPOLECCaX U SBICHUAX, UMEIOIINX
BEPOSITHOCTHBIA XapaKTep, O CTAaTUCTHYECKHX 3aKOHOMEPHOCTAX B
peaJbHOM MHpe, 00 OCHOBHBIX TIOHSTHUAX 3JIEMEHTapHOH TEeOopuu
BEPOATHOCTEH; CPOPMUPOBAHHOCTh YMEHUN HaXOAWTb U OLEHUBATh
BEPOSTHOCTH HACTYIUICHUsSI COOBITUH B MPOCTEHIINX MPAKTUYECKUX
CUTYyalUsAX U OCHOBHBIE XaPAKTEPUCTHUKH CIIYYaHBIX BEJIUYMH;

BIIQJICHUE  HABBIKAMM  HCIIOJIB30BaHUS  TOTOBBIX  KOMIIBIOTEPHBIX
IIpOrpamMm IpH pelIeHUH 33/1a4;

W3yueHne reoMeTpud B CTapliei IMIKoJe Ha YriayOJeHHOM YpOBHE

JAaET BO3MOXXHOCTH JIOCTHKEHHUS 00YJaIONUMHUCS CIEAYIOIINX PE3YIhTaTOB:
Juunocmmnuie




I'eomerpus

BekTopnl
KOOP/JAUHATHI
NPOCTPAHCTBE

I1aTpHOTHYECKOE BOCIIUTAHHUE:

MIPOSIBJICHUEM HHTEpEca K IPOLUIOMY M HACTOSLIEMY POCCUHCKOU
MaTEMaTHKH, IEHHOCTHBIM OTHOIIEHUEM K JTOCTHKEHUSAM POCCUMCKUX
MaTeMaTUKOB W POCCUMCKOM  MAaTeMaTHMYeCKOW  IIKOJbI, K
UCIIOJIb30BAaHUIO ATUX JOCTH)KEHUU B IPYrMX HayKaxX U NPUKIAJHBIX
cdepax

1. I'paxxgaHckoe BOCHHMTAaHUE I'OTOBHOCTBIO K OOCYXJIEHUIO 3THYECKUX
po0JieM, CBSI3aHHBIX C IMPAKTUYECKUM IMPUMEHEHHEM JOCTHKEHHM
HAyKH, OCO3HAHUEM BaXHOCTH MOPAJIBHO AITHYECKHUX IPUHILIMIIOB B
JIEATEIIbHOCTH YYEHOTO

2. JlyXOBHO- HPaBCTBEHHOE BOCIMTAHUE!
FOTOBHOCTBIO K  BBIIIOJHEHUIO O00SI3aHHOCTEH TpaXKIaHWHA WU
pealM3alMy ero Ipas, NPEICTABICHUEM O MaTEMaTHYECKHX OCHOBaX
(YHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBICHHUH, MpoLEAyp
IPaKJIaHCKOTO 0011IecTBa (BBIOOPHI, ONIPOCHI U TIP

3. TpynoBoe BocnuTaHue:
YCTAaHOBKOM Ha aKTMBHOE Y4aCTHE B PELICHUM IPAKTHUYECKHUX 3a]ad
MaTeMaTHU4eCKON HaIpPaBJIEHHOCTH, OCO3HaHUEM BaXXHOCTU
MaTeMaTHYECKOro 00pa3oBaHMsA HA MNPOTSDKEHUMM BCEH KHU3HM UL
YCIIEIIHOM ~ MpO(eCCHOHANBHOW ~ JICATENIBHOCTH W Pa3sBUTHEM
HEOOXOJUMBIX YMEHHUH; OCO3HaHHBIM BBIOOPOM U IOCTPOECHUEM
WMHAUBUAYAJIbHON TpaeKTOpUU 0Opa30BaHUS M JKU3HEHHBIX IIJIAHOB C
y4€TOM JINYHBIX UHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTEH

4. DcTeTnyeckoe BOCIUTAHUE!
CHOCOOHOCTBIO K 3MOLIMOHAIBHOMY M 3CTETHUECKOMY BOCIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a7ay, PELIECHUH, pacCyKICHHUMN; YMEHHUIO
BUJETh MATEMaTUYECKHE 3aKOHOMEPHOCTHU B UCKYCCTBE

5. lleHHOCTH Hay4yHOTrO MO3HAHUS:
OpUEHTALMEN B NEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX
NpeJCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHTHUS UYEIIOBEKa,
Opupoasl M 0OlIecTBa, MOHUMAHMEM MAaTeMaTHYeCKOM HayKH Kak
chepbl UEIOBEUYECKON JEeATENbHOCTH, JTaloB €€ pa3BUTUS W
3HAYUMOCTH U1 pPa3BUTHA LUBMIW3ALMHU; OBJIAJEHUEM SI3BIKOM
MaTeMaTUKU U MaTeMaTH4YeCKON KyJIbTYpOil Kak CpeJICTBOM IO3HAHUS
MHUDPa; OBJIAJEHUEM IPOCTEHIIMMHM HAaBBIKAMU MCCIIEA0BATEIbCKON
JeSITEIIbHOCTH

6. ®Pusmueckoe BocnuTaHue, (HopMUpOBaHME KyJIbTYPHl 3/I0POBbSl U
HMOLMOHAIBLHOTO OJaronoayyus:
TOTOBHOCTBIO TIPUMEHATH MaTeMaTHYECKHE 3HAaHUSA B MHTEpecax
CBOET0 3/I0pOBbS, BEAEHHUS 370pOBOro oOpa3a KHU3HU (310pOBOE
NUTaHue, cOaTaHCUPOBAHHBIM PEXUM 3aHATUH U OTAbIXA, PEryJIspHas
¢u3nyeckass akTUBHOCTbH); C(POPMHPOBAHHOCTHIO HaBbIKa pediiekcuu,
NPU3HAHUEM CBOEro IpaBa Ha OUIMOKY M TaKoro e IpaBa Jpyroro
YyeJioBeKa

7. DKOJOrMyeckoe BOCHUTAHHUE:
OpHEHTale Ha MPUMEHEHUE MaTeMaTUYeCKUX 3HAHUN Ui pellieHUs
3a7a4 B 00JIACTH COXPAHHOCTH OKpPY)KAIOLIeH cpelibl, TIaHuPOBAHUS
MOCTYIKOB U OIIEHKH MX BO3MOKHBIX MOCJEACTBUN JJI OKpYKaromen
CpeZibl; OCO3HAHUEM TIJI00aTbHOIO XapaKkTepa SKOJIOTHYECKUX MpobieM
Y IIyTeW UX PEIICHUS

JInyHOCTHBIE Ppe3yabTaThl, OOECHeyuBaloie aJanTaluio

oOydaromierocss K M3MEHSIONIMMCSI  YCJIOBUSAM  COLIMAJIbHOM U
IIPUPOJHOM CPEbI:




I'eomeTpust

BekTops!
KOOPAMHATBI
NPOCTPAHCTBE

v TOTOBHOCTBIO K JICHCTBUSIM B YCIOBHSIX HEONPEICIEHHOCTH,
NOBBILICHUIO  YPOBHSA  CBOE€H  KOMIIETEHTHOCTH  4Yepe3
IIPAKTUYECKYIO ACATEIbHOCTh, B TOM YHCJIE YMEHUE YYUTHCA Y
JOpyrux Jojei, npu- odperaTb B COBMECTHOW EATEIbHOCTH
HOBBIC 3HAHUs, HABBIKM M KOMIIETEHIIMY U3 OIIbITA APYTHUX;

v HeOOXOJUMOCTBIO B (DOPMHPOBAHMM HOBBIX 3HAHHI, B TOM
yucie GopMyIUpOBaTh UIEH, MOHATHS, TUIIOTE3bl 00 00BEKTAX
U SBJICHUSX, B TOM 4YHCJIE€ paHEE HE H3BECTHBIX, OCO3HABATh
neguuUTel  COOCTBEHHBIX 3HAaHUM M KOMIIETEHTHOCTEH,
IJIAHUPOBATh CBOE Pa3BUTHE;

v’ CrOCOOHOCTBIO OCO3HAaBaThb CTPECCOBYIO CUTYaLUIO,
BOCIIPHHUMATh CTPECCOBYIO CUTYAITMIO KaK BBI30B, TPEOYIOLIHIA
KOHTPMEp, KOPPEKTHpPOBaTb IPUHUMACMbIE pEUICHUS U
neiictBus,  (OpMyaMpoBaTb M OLEHUBATb PUCKU U
HOCJIEACTBHSL, (POPMUPOBATH OIBIT

Memanpeomemnule

— YMEHHME CaMOCTOSITEIbHO ONPEAENSATh LEJIU CBOEro 00ydeHus,
CTaBUTh W (OPMYIHPOBATH Uil ceOsi HOBBIC 3a7a4d B y4&Oe u
IIO3HABATEJIBHON JESATEIBHOCTH, Pa3BUBATh MOTUBBI M HHTEPECHI
CBOCH I103HABATEIBLHON JESTEIBHOCTH;

— YMEHHE CaMOCTOSITENIbHO IJIaHUPOBATh IYTH JOCTHUXKEHUS LIEJeH, B
TOM 4MCJI€ albTepPHATUBHBIC, OCO3HAHHO BbIOMpaTh Haubosee
3 PeKTUBHBIE CIOCOOBI pemeHust y4eOHBIX W T03HABATEIbHBIX
3ajad4;

— YMEHHUE  COOTHOCUTb CBOM  JEHCTBUS C  IJIAaHUPYEMbBIMHU
pe3ysibTaTaMH, OCYLIECTBJISITH KOHTPOJb CBOEH JEATEIbHOCTH B
nporecce JOCTHKEHHsI pe3yiibTara, OlpeaesiTh Cloco0bl JeicTBUi
B paMKax MPEJIOKEHHBIX YCIOBUN M TpeOOBaHM, KOPPEKTUPOBATH
CBOM JICHCTBUS B COOTBETCTBUU C U3MEHSIOIIECHCS CUTyallueH;

— YMEHHE OLIEHUBATh IPaBUJILHOCTh BBHIIOJHEHUS y4eOHOW 3aaauu,
cOoOCTBEHHBIE BOZMOKHOCTH €€ pelleHus;

— BIAQJICHHE OCHOBAMM CaMOKOHTpPOJIS, CaMOOLIEHKH, TNPUHATUSA
pelIeHU M OCYILECTBIEHUS OCO3HAHHOI'O BBIOOpPa B yueOHOH u
IM03HABATEIILHOM JICSITCIIFHOCTH,

— YMEHME NMPOIYKTUBHO OOINAThCS M B3aUMOJICHCTBOBAaTh B IpoIecce
COBMECTHOM  NI€ATEIbHOCTH,  YYHUTHIBATh  IO3ULUU  JPYrUX
YYaCTHUKOB JESITENbHOCTH, 3P(HEKTUBHO pa3peniaTb KOH(IUKTHI,

— BJIaJICHHE HaBBIKAMU I103HABAaTEJIbHOM, y4eOHO-HCCIIEI0BaTEIbCKON
U TPOEKTHOM JeSTeNbHOCTH, HaBBIKAMU pa3pelleHus Mpooiiem;
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IOMCKY METO/IOB
pelIeHNs] MPaKTUYECKUX 3a/ad, NPUMEHEHUIO Pa3jIMYHbIX METOJI0B
MO3HAHMUS;

— TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOATENbHOM HH(OPMAIMOHHO-
MO3HABATENIbHOMN NIeATENbHOCTH, BKIIIOUAsi YMEHUE OPUEHTUPOBATHCS
B Pa3JIMYHBIX MCTOYHUKAX HH(OpMaIMM, KPUTHUYECKU OLIEHUBATH U
UHTEPIPETHPOBATh HMH(MOPMAIMIO, TOJIYYaeMyl0 U3 pPa3IMYHbIX
HUCTOYHUKOB;

— YMEHHe UCII0JIb30BATh CpeacTBa UH(POPMALIMOHHBIX u
KoMMyHUKaIMOHHBIX TexHosoruil (MKT) B pemenny KOrHUTUBHBIX,
KOMMYHHUKATHBHBIX M OpPraHM3allMOHHBIX 3aJad C COOJIOACHUEM
TpeOOBaHUI HSPrOHOMHUKH, TEXHUKH OE€30MaCHOCTH, THUTHEHBI,
pecypcocOepekeHusl, TMpPaBOBbIX M ATHYECKHMX HOPM, HOPM
nH(pOpMaIMOHHOM 0€30MacCHOCTH;




— BJIQ/ICHUE S3BIKOBBIMH CPEACTBAMU — YMEHHUE SICHO, IOTUYHO U TOYHO
U3JIaraTh CBOIO TOUKY 3PEHHUS, HCIOJIb30BaTh aJCKBAaTHBIE SI3bIKOBBIE
CPEJICTBA;

— BJIaJICHWE HABBIKAMU IIO3HABATENbHON pe(ieKCuH KaK OCO3HAHHUS
COBEPIIAEMBIX JECHCTBUM M  MBICIUTENBHBIX IPOLECCOB, HX
pe3yJIbTaTOB M OCHOBAaHWM, I'PAHMLl CBOETO 3HAHMS W HE3HAHUS,
HOBBIX [T03HABATEJIbHBIX 33144 U CPEJCTB UX JOCTUKECHUS;

Ilpeomemnuie:

1) copmMHupOBaHHOCTH MPEACTABICHUH O TEOMETPHM KaK 4acTH MHPOBOM

KYJIBTYpBl U O MECTE I'€OMETPUH B COBPEMEHHOM IIMBUIN3ALMH, O CIIOcO0ax

ONMCAHUS HA MAaTEMATUYECKOM SI3BIKE SIBJICHUH MaTEpUaIbHOTO MUPA;

2) chopMHUPOBAHHOCTh MPEICTABICHUM O T€OMETPUUECKUX MOHATHAX KakK O

BOXHEHIINX MaTEMaTHUYECKUX MOJENSAX, I03BOJISIOIIMX ONMCHIBATh U

U3y4aTb pasHble IPOLECChl U SBJICHMS; IIOHMMaHHE BO3MOKHOCTH

AKCMOMAaTHYECKOI'0 MIOCTPOCHUS MaTEMAaTUYECKUX TEOPUN;

3) BiaeHUE T€OMETPUYECKHUM S3bIKOM; Pa3BUTHUE YMEHHUsS HCIIOJIb30BaTh

€ro i1 OIMCaHUA IPEAMETOB  OKPYXKAIOLIEro MHpa; Pa3BUTHE

IPOCTPAHCTBEHHBIX IPEICTaBICHUM, N300pa3uUTEIbHBIX YMEHUH, HaBBIKOB

r€OMETPUYECKUX ITOCTPOCHUM;

4) BnajieHne METOAAMU JI0Ka3aTeIbCTB M aJITOPUTMOB PELICHUS; YMEHUE UX

IIPUMEHATH, IIPOBOJUTH JOKA3aTENbHBIC PACCYXKICHUS B XOJE DPEIICHUS

3ajad4;

5) BilajieHME OCHOBHBIMHM MOHSATHSMH O IUIOCKMX M IPOCTPAaHCTBEHHBIX

reoOMEeTpHUECKUX (PUrypax, MX OCHOBHBIX CBONCTBax; c()OPMUPOBAHHOCTbH

YMEHHUs pPaclO3HaBaTb HA 4YEpTEkKax, MOJECISIX U B PEAIBHOM MHpPE

reOMETPUUYECKUE ¢burypsr; IIPUMEHEHHE W3YYEHHBIX CBOICTB

reoMeTpuuecKux Guryp u GopMmys A pelmeHus] TeOMETPUIECKUX 3a/1a4 U

3a[a4 ¢ IPAKTUYECKUM COJEPIKAHUEM;

6) BIaJEHME HaBbIKAMH HCIOJb30BaHUS TOTOBBIX KOMIIBIOTEPHBIX

IIPOrpaMM IIPU PELIEHUU 3a1a4;

Pa3znen

«IIpobaeMHO-(pyHKIMOHAIBHBIE Pe3yJIbTAaThD)

|. BbIyCKHUK HAYYHMTCHA

Il. BoImycKHUK MOJY4YUT BO3MOKHOCTD
HAYYNThCS

Jlns  WCTonb30BaHUS B TIOBCEIHEBHOM
KU3HU U o0ecredyeHus BO3MOXKHOCTH
YCHENIHOTO TPOJOJKEHUs 00pa30oBaHUs IO
CHEUUAJIbHOCTSIM, HE  CBSI3aHHBIM  C
MPUKJIAJHBIM HCIOJIb30BAHUEM MaTEMaTUKH

ﬂ]l}l paseumusl Molull1eHusl, UCNOJIb306AHUS 6
N06CEeOHeBHOU HCU3HU U 0becneyeHUs
6O3MOINCHOCMU YCNEULHO20 }’ZpOOOJZ()f(JeHHﬂ
06pa306aHu}1 no cneyuairbHoCmsm, He
CB6A3AHHbIM C npumadﬁbm Ucnojlb306aHuem
mamemamurku




Aareopa
M HAYaJIa MAaTEeMATHYeCKOr0o aHAJIH3a

OmnepupoBatb Ha 0a30BOM  YpOBHE
MOHATUSIMM:  KOHEYHOE  MHOKECTBO,
JJIEMEHT MHOXECTBA, IOJMHOMXKECTBO,
nepeceyeHne u 00beTUHEHNE MHOKECTB,
YHUCJIOBBbIE MHOXKECTBA HA KOOPJAMHATHON
IIPSIMOM, OTPE30K, NHTEPBAJ,;
orepupoBaTh Ha 0a30BOM  YpOBHE
MOHATUSAMM: YTBEPXKACHHUE, OTpHUIAHUE
YTBEPXK/ICHUS, HCTUHHBIE U JIOXKHbBIE
YTBEPK/ICHUS, I[pPUYUHA, CIEACTBUE,
YaCTHBIN CiTydail OOIIEro yTBEP)KICHHUS,
KOHTpIPUMED;

HaXOJUTh IEPECEUEHUE U OOBEIUHEHHE
IBYX  MHOXECTB,  IIPEICTaBIECHHBIX
rpagu4YecKy Ha YUCIOBOM MPSMOIA;
CTPOUTH  HA  YHUCIOBOM  IIPSAMOM
IIOJIMHO’KECTBO YMCJIOBOTO MHOXECTBA,
3a/IaHHOE MTPOCTEUIINMHU YCIOBUSIMU;
pacrno3HaBaTh JIOKHBIE YTBEP)KICHUS,
OLIMOKHU B PACCYKJEHUSAX, B TOM YHUCIIE C
HCII0JIb30BAHUEM KOHTPIIPUMEPOB.

B noeceonesnoin ycusznu u npu usyueéHuu

Opy2ux npeomemos:

HCIIOJIB30BaTh YHMCJIOBBIC MHOXCCTBaA Ha
KOOpZ[HH&THOﬁ HpHMOﬁ JJIA  OIIMCaHMA
PCAIBHBIX MMPOLECCOB U SIBJICHI/Iflg
MMpOBOAUTD JIOTUYCCKUC PACCYKIACHUSA B
CUTYyalusiIx HOBCCHHCBHOﬁ KHN3HHU

Onepuposamv ~ noHAmMuAMU:  KOHEUHOE
MHOJICECMBO,  DNIeMEeHm  MHOJICeCmad,
NOOMHOXMHCECm8B0, nepeceyeHnue u
00veOuHeHue  MHOMNCECMS,  YUCI0Bble
MHOJICECmBd HA KOOPOUHAMHOU NPSAMOL,
ompe3oK,  uHmepean, - NOLYUHMEPSAT,
NPOMEINCYMOK C  BbIKOJIOMOU  MOUYKOL,
epaguyeckoe npeocmasieHue MHOMCECME
Ha KOOPOUHAMHOL NIOCKOCHU;
onepuposamv NOHAMUAMU: YMEEPIHCOEHUE,
ompuyanue YmeepiCoeHus, UCMUHHbIE U
JIOJCHBLE Vmeep#coeHus, NpUYUHA,
creocmsue, 4ACmMHuIL  cayuan  ooujeco
YmMeepHcOeHUsl, KOHmpnpumep;

npoeepsamy NPUHAOLEHCHOCMb  dNIeMeHmd
MHOJICECMBY,

Haxoo0ums nepeceueHue u 00OveOuHeHue
MHOXICECmS, 8 mom yucre
npeocmasieHHbIX epaghuuecku Ha
YUCTIOBOU MPAMOU U HA KOOPOUHAMHOU
NJIOCKOCMU;

npoeooums dokazamenbHble
paccysicoenus o4 000CcHO8aHUSA
UCMUHHOCIMU YMBEPHCOEHUII.

NOBCEOHEGHOI MHCU3HU U NPU U3YYEHUU
opyaux npeomemaos:

UCNONb308AMb UYUCTOBbLE MHONCECMBA HA
KOOPOUHAMHOU npAmMou u Ha
KOOPOUHAMHOU NIOCKOCMU OJisl ONUCAHUSL
PeanbHbIX NPOYECCO8 U s8eHULL

OmnepupoBaTb Ha 0a30BOM  YpOBHE
MOHATHSIMM: LEJI0€ YHCIIO, JEIUMOCTh
YyuCel, OOBIKHOBEHHAS JIpoOBb,
JecaTu4Has  ApoOb,  palMOHaJIbHOE
4KCII0, MPUOIMKEHHOE 3HAUEHUE YUCIIa,
4acTb, JI0JI1, OTHOIIEHHWE, IPOLEHT,
MOBBILLICHUE U MOHMKEHUE Ha 3aJJaHHOE
YHCII0 IPOIIEHTOB, MacIITal;
ornepupoBaTh Ha 0a30BOM  YpOBHE
MTOHATUSAMH: norapudm 4uCIa,
TPUTOHOMETPHYECKAS OKPYXHOCTB,
rpajgycHas Mepa yrja, BeJIWYHHa yrija,
3aJIaHHOTO TOYKOMN Ha
TPUTOHOMETPUYECKON OKPYXHOCTH,
CHUHYC, KOCHUHYC, TAaHI€HC U KOTaHI'€HC
VIJ0B,  UMEIOUMX  IPOU3BOJIBHYIO
BEJIMYNHY;

BBINIOJHATh apudmMeTnyeckue IeHcTBUs
C LIETIBIMU U PALIMOHAIBHBIMH YUCIIAMU;
BBITIOJHATh HECIOKHBIE

Cs060010 onepupoeams noHAMUAMU
yeroe  yucio,  O0eUMOCMb  Uucel,
00bIKHOBEHHAsL OpODOb, decamuyHas Opoodw,
PAYUOHATIbHOE — HUCTO,  NPUOTUINCEHHOE
3HayeHue yucaa, yacmeo, 0o,
OMHOUleHUe, NPOYeHm, NosvluleHUe U
NOHUJICEHUe  HA  3A0AHHOe  YUCTO
nPOYEeHmo8, macuimao,

npuU8oOUmMb NpUMepsbl Yucesl ¢ 3a0aHHbIMU
CBOUCMBAMU OETUMOCTU,

oOnepuposamv — NOHAMUSIMU.  102apudm
yucaa, MpU2OHOMempUYecKas
OKPYIHCHOCMb, DAOUAHHAS U  2pAdyCHAs
mepa yena, 6eiuduHa yead, 3A0AHHO2O0

MOYKOU Ha MPU2OHOMEMPULECKOU
OKPYICHOCIU, CUHYC, KOCUHYC, MAHSEHC U
Komauzenc yenos, umerouux

NPOU3BOTLHYIO BENUUUHY, YUCTA € U TT
8bLINOIHAMb apupmemudeckue Oeticmeus,
couemas yCmHvle U NUCbMEeHHble NPUEeMbl




Anredpa
H Ha4ajia MaTeMaTHYeCKOro aHaJIu3a

peoOpa3oBaHusl YUCIOBBIX BBIPAKCHUH,
COJepXKALMX CTENEeHH 4YHced, Jnbo
KOpDHU U3 4YHceN, Ju00 jorapudMbl
YHCEIT;

— CpaBHUBAaTh  pallMOHAJbHBIE  YHUCIIA
MEXIy COOO0M;

— OLICHUBATH u CpPaBHHBATD c
paloHaIbHBIMU  YUCIAMH  3HAYCHHS
LEeIbIX  CTENEHEM  4ucel,  KOpHEH
HaTypaJIbHOM  CTENeHW U3  4Hucel,
J0rapu(pMOB YHCEN B IPOCTHIX CIIydyasx;

— wu3o0pakaTb TOYKAaMU Ha UHCIOBOH
IPSIMOM LENbIE U pallOHAIbHbBIC YHCIIA,;

— wu3o0paxkaTb TOYKaMHU Ha YHCIOBOM
OpSAMOM 1eble CTENEHH YHCEe, KOPHU
HaTypaJIbHOM  CTENeHW U3  4Huced,
J0rapu(MBbl YUCEIT B IPOCTHIX CIyYasix;

—  BBINIOJIHATH HECJIOXKHBIC
npeoOpa3oBaHus JIpOOHO-
paIMOHATLHBIX OYKBEHHBIX BBIPAKEHUI
HEeNbIX W BBIpaXaTh B MPOCTEHUIINX
cirydasix u3 paBeHCTBa OJTHY
MEPEMEHHYIO Yepe3 ApyTrue;

— BBIUUCIATH B TPOCTBIX  CIIydasx
3HAUEHUS YHUCIOBBIX M OYKBEHHBIX

BBIPAKCHHIA, OCYIIECTBIISAS
HEOOXOIUMBIE MOJICTAHOBKH u
peoOpa3oBaHus;

— wu30o0pakaTb ~ CXEMaTHYeCKH  YTroll,
BCJIMYHMHA KOTOpOro BbIpa’XCHa B
rpagycax;

— OIICHMBAaTh 3HAaKW CHHYyCa, KOCHHYCA,
TAQHT€HCa, KOTAaHTeHCa  KOHKPETHBIX
YTJIOB.

B noeceonesnoii scusnu u npu usyuenuu
opy2ux yu4eoOHbIX npeomMemos:

— BBINIOJIHATH BBIYUCIICHUS TPU PEIICHUH
3a71a4 NPAKTHYECKOTO XapakTepa;

— BBINOJIHATH TPAKTHUYECKUE pACUYEThl C
UCIIONIb30BaHUEM TIPU HEO0OXOIUMOCTH
CITPaBOYHBIX MaTepHaIoB i
BBIYMCIIUTENbHBIX YCTPOUCTB;

— COOTHOCHUTh  pEaJlbHbIE  BEJIIMYHWHBI,
XapaKTEPUCTUKHI 00BEKTOB
OKPY’KaIOIIIETO MUPA C UX KOHKPETHBIMHU
YHCJIOBBEIMH 3HAUCHHSIMU;

— UCIOJNBb30BaTh  METOJbl  OKPYIJICHHS,
OpUOJIMDKEHUST W TPUKUAKH — TIPH
peIIeHUN MPaKTUYECKHUX 3a7a4
MMOBCEIHEBHOM KM3HU

NPUMEHSISL npu HeobxooumMocmu
gbluUCIUMENbHBIE YCIMPOLUCMBA;
NOIb308AMbCA OYEHKOU U NPUKUOKOU Npu
NPAKMU4ecKux pacuemax,

nposooUms NO U38ECMHBIM (HOpMYaaAM U
npasunam npeoopazo8aHusi OYKEEHHLIX
BbIPAdICEHUL,  BKIIOUAIOWUX — CMeENneHU,
KOPHU, noeapugpmul u
mpuzoHomempuieckue QyHKyuu,
HAXo0umv  3HAYEHUs  YUCIOBbIX U
OVKBEHHLIX  BbIPANCEHULL,  OCYUWeCmEsis
Heobxooumvle NOOCMAHOBKU u
npeobpazosanus,

uzobpasxicams cxemamuvecku — y2ol,
BEIUYUHA  KOMOPO2O0  BbIPAJICEHA 8
epaodycax uiu paouanax,

UCnoIb308amsy  NpU  peweHuu  3a0au
mabnuunvle 3HAYEHUs]
MPUSOHOMEMPULECKUX DYHKYULL Vel08;

BblNOJIHANb nepeeod 6CJIUHYUHRbL  y2la U3

PAOUaHHoOU  Mepvl 6  2padycHylo U
0bpamHo.

B noeceoneenon scuznu u npu usyuenuu

Opy2ux yueoHbvIX nPeoMeno:

BbLINONIHAMYL  OCUCMBUs € YUCTOBbIMU
OauHbIMU npu peuternuu 3a0ay
NPaKmMu4eckoeo xapakmepa u 3a0ay U3
PA3IUYHBIX 00acmell 3HAHUL, UCNOTb3YS

npu Heobxooumocmu CNpasoyHbvie
Mamepuansl u 8bIYUCTUMENbHBIE
ycmpoticmea;

OYeHUBaAMb, CPABHUBAMY U UCHOIb308AMNb
npu  pewleHuu  NpaKmudeckux — 3aoau
YUCnosble 3HAYEHUS PeanbHblX BelUYUH,
KOHKpemHbvle YUCI06ble XapaKmepucmuKu
00beKmMo8 OKpyHcaujeco Mupa




Anredpa
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— Pemarp  uHEHHBIE  ypaBHEHHUS U
HEPABEHCTBA, KBAIPATHBIC YPaBHEHUS,

— pemarh JorapuGMUYECKUE ypaBHEHUS
Buaa logy (bx + ¢) = d u mpocreiimime
HepaBeHCTBa Bua 10g.x<d;

— pemaTh IOKa3aTeJbHBIC YypaBHEHUS,
iga a>™= d (rmze d  moxHO
Ope/CTaBUTh B BHJE CTEHCHH C
OCHOBaHMEM d) W  HOpOCTEUIIHe
HepaseHcTBa Bua a'<d  (rze d MoxkHO
Npe/CTaBUTh B  BHJIE CTEHNCHH C
OCHOBAHHUEM 4);.

— TMPHUBOJAWTH  HECKOJBKO  IMPHMEPOB
KOpHEM MPOCTEUIIIETO
TPUTOHOMETPHUYECKOTO YPaBHEHUS BUIA:
sinx = a, cos X = a, tgx = a,ctgx = a, rae
a — TabJIMYHOE 3HAYEHUE
COOTBETCTBYIOIICH
TPUTOHOMETPHUYCCKON (QYHKIIHH.

B noeceonesnoii scusznu u npu uszyuenuu
opy2ux npeomemaog:

— COCTaBJIATh W peIIaTb YPABHCHUA U
CHCTCMbI ypaBHeHI/Iﬁ IIpu pCIICHUHU
HCCJIOKHBIX NPAKTHUYCCKUX 3aJiayd

— OnepupoBarb Ha 0a30BOM  YpOBHE
MOHATUSMH:  3aBHCHMOCTh  BEJIWYHH,
¢GyHKLIMsA, apryMeHT M 3Ha4yeHue
dbyHKIMM, O0O0JacTh ONpeneNeHus |
MHOX€ECTBO 3HaueHUH (yHKINHU, TpaduK
3aBUCUMOCTH, rpaduk (QyHKUIHUH, HYIH
byHK1HY, MPOMEXKYTKH
3HAKOTIOCTOSIHCTBA,  BO3pacTaHWe Ha
YHUCIOBOM TPOMEXKYTKE, YObIBaHHE Ha
YHCIIOBOM TIPOMEXYTKE, HanOOJbIEe H
HalMEHbIIee 3HAaueHUEe (YHKIUU Ha
YHCIIOBOM MPOMEXYTKE, TIEPUOTNIECKasT
GbyHKLUSA, TEPHOL;

— omepupoBatb Ha 0a30BOM  ypOBHE
MOHATHUSIMHU: TIpsIMasi ¥ OOpaTHAs

Pewams payuonanvuvie, nokasamenvhovie
u  Jaoeapugmuveckue  YpasHeHus U

HepageHncmaa, npocmetiuiue
UppayuoHanvHole u
MpU2OHOMempuiecKue VpasHeHus,

HepaseHcmea u ux CUCmembi,
UCNONB306AMb  MeMmo0 UHMEePB8AN08 OJis
PeUeHUss HEPABEHCMS,

ucnov3oeams epaguyeckuti. mMemoo 0
NPUOTUNCEHHO20 PpeueHUs. YPAGHEeHUll U
HepaseHcma,

uzobpasxcamsv HA MPUSOHOMEMPUUECKOU
OKDYIICHOCIMU —~ MHONCECMB0  peuleHull
npocmeuuux MPUSOHOMEMPULECKUX
VpasHeHull U HepaseHCm8,

8bINOIHAMb OMOOP KOPHEU YPAGHEHU UL
PeueHUll HepageHCmae 8 COOMEEMCMBUL C
OONOTHUMENbHLMU yenosuamu u
02PAHUYEHUSIMU.

NOBCEOHEGHOIl MHCUZHU U NPU U3YUEHUU
Opy2ux yueoOHvIX nPeoMemog:.

cocmaenams U - pewams  YpPasHeHus,
cucmembvl YpasHeHull U HepaseHcmea npu
pewenuu  3a0ay  Opyeux  y4eOHbIX
npeomemos;

UCNONB308aMb YPAGHEHUSL U HEPABEHCMBA
Ol NOCMpoenus U UCCIe008aAHUs
npocmeuuux Mamemamuyeckux mooerell
PEAIbHbIX  CUMYayutl Ui NPUKIAOHBIX
3a0ay

yMemb UHMEPNPEemuposams NoJYy4eHHblll
npu peuleHuu ypaeHeHus, HEepaGeHCmsd
WU cucmemsl pe3yibmam, OYeHUBaAms €20
npagoonooodue 6 KOHmMeKcme 3a0AHHOU
peanvHou  cumyayuu Uiu  NPUKIAOHOU
3a0ayu

Onepuposams NOHAMUAMU: 3A8UCUMOCTIb
8enUYUH, PYHKYUs, apeyMenm U 3HaYeHue
@yukyuu, obnacme  onpedeneHus U
MHOIHCECMB0 3HAUEHUL DYHKYUU, 2paguK
3asucumocmu, 2pagux  QyHKyuu, Hyau
Gyukyuu, NPOMENCYMKU
3HAKONOCMOAHCMEA, — 803pACMAHUe HA
YUCTIOB0M NpOMeNCYmKe, YOvleaHue Ha
YUCTI080M NpOMedCYmKe, Haubovuiee U
HauMeHbuiee 3HaueHue @OYHKYuu Ha
YUCTI080M NPOMEdHCYMKe, NepUooudecKas
@yHKYUs, nepuoo, YemHas U Heuemuas

@yHryuu;
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[IPONOPLUUOHAIBLHOCTD JIMHEWHAs,
KBaJpaTHU4HAas, Jorapupmuyeckas u
MoKa3aTebHas byHKIHH,
TPUTOHOMETPHUUYECKHE (DYHKIUH;

pacrio3HaBath rpadUKA dJIEMEHTAPHBIX

byHKIMA:  TpAMOM W 0oOpaTHOM
MPOMOPLIMOHAIIBHOCTH, JIMHENHOM,
KBaJAPAaTUYHOM, JIOTapuPMUUYECKOH |
[10Ka3aTeIbHON byHKIUH,
TPUTOHOMETPUUECKUX (PYHKIIHIA;

COOTHOCUTh TpaduKh DIIEMEHTAPHBIX
¢ynkumii:  mpsaMod W OOpaTHOH
MPONOPIIMOHATBHOCTH, JIMHENHOM,
KBaJPAaTUYHOM, JIOTapUPMHUECKOH U
MOKa3aTeJIbHON hyHKIHH,
TPUTOHOMETPUYECKUX  (YHKIUH  C

(dopMynaMu, KOTOPbIMU OHU 33/1aHBI;
HaXOJUTh MO Trpaduky NpUOINKEHHO
3Ha4YeHUs GYHKLMU B 3alaHHBIX TOUKaX;
ompeneniaTb 1O rpaduKy CBOWCTBa
byHKIUN (mynu, IIPOMEKYTKH
3HAKOIOCTOSIHCTBA, HPOMEKYTKH
MOHOTOHHOCTH, HanOoJbIIHE "
HalMEHBIINE 3HAYEHUS U T.I1.);

CTpOUTH 3CKHM3 Tpadpuka (QyHKIHH,
YIOBJIETBOPSIOILEH MIPUBEJCHHOMY
HaboOpy yCIOBUI (mIpoMexxyTKH
BOo3pacTanus / yObIBaHWSA, 3HAYCHHE
GyHKIMM B 3aJaHHOM TOYKE, TOYKH
IKCTPEMYMOB U T.]1.).

B noeceonegnoini scuznu u npu usyuenuu

Opy2ux npeomemos.

onpeAensaTh 1o TpapukaM CBOMCTBA
pealbHBIX MPOLECCOB U 3aBUCUMOCTEH
(HauOosplIMEe M HAaUMEHbILINE 3HAUYEHUS,
MPOMEKYTKH BO3pACTaHMsI U YyObIBaAHUS,
IPOMEXXYTKH 3HAKOIIOCTOSIHCTBA U T.I1.);

WHTEPIPETUPOBATH CBOMCTBA B
KOHTEKCTE KOHKPETHOM IPaKTUYECKOU

CUTyallun

onepupoeamv  NOHAMUAMU. NPAMASL U
obpammuas NPONOPYUOHATLHOCD,
JIUHelHas, K6aopamuunas,
Jozapupmuyeckas U - noxKazamenvHas
@yukyuu, mMpucoOHOMempuiecKue
@yuryuu;

onpedensimo  3HAYEHUe  PYHKYuu  no

3HAYEHUI0 apeyMeHma Nnpu  pPa3iudHbIX
cnocobax 3a0anust YyHKyuu,

cmpoumo epaghuxu u3yuyeHHvIX QYHKYUIL,
ONUCHIBAMb NO 2PAPUKY U 8 NPOCMEUUUX
ciyyasx  no  ¢opmyne nogedeHue u
ceolicmea  (pyHKkyull,  HAXO00UMb  NO
epaguxy  @yukyuu  HaubonvUUE U
HauMeHblue 3HAYEHUs CMPOUMb ICKU3
epagura ynkyuu, yoosremeopsiouell
npuBeodeHHoOM) Habopy ycnosut
(npomedxcymku  803pacmanus/yovieanus
3HayYeHue (QYHKYuu 8 3a0aHHOU MOouKe,
MOUKU IKCMPEMYMO8, ACUMNIMOMbL, HYJU
@dyHrkyuu u m.o.);

B noeceonesnon ocusnu u  npu
uUzyueHuu Opy2ux yueoHvlX npeomemaos:
onpeoensimo no epaghuxam u
UCNnoIbL308ams OISl peuleHus NPUKIAOHbIX
3a0a4 CcBOUCMBA pedlbHblX NpoYeccos U
3asucumocmeltl (Haubonvuiue u
HauMeHbwue 3HAYeHUs, NPOMENCYMKU
gospacmanus U yovieamus  @QyHKyuu,
NPOMENCYMKU 3HAKONOCMOAHCMEA,
acumMnmomol, nepuoo U m.n.);
UHmMepnpemuposamy ceoticmea 8
KOHmMeKcme KOHKPEemHOU NpaKmuyecKko
cumyayuu,

onpedenams no zpaguxkam npocmeuiuiue
Xapakxmepucmuxu nepuoouyecKux
npoyeccog 8  Ouonoeuu, IKOHOMUKe,
My3vlKe, paouocessu u op. (amMniumyoa,
nepuoo u m.n.)
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Anredpa

H HaYaJia MAaTEMAaTHYIECCKOI'0 aHaJIu3a

OnepupoBath Ha 0a30BOM  YpOBHE
MOHITUSMH: TIPOU3BOAHAS (YHKIUH B
TOUKe, KacaTrenbHast ¢byHKIUY,
pOU3BOIHAS (DYHKITUH;

OIpeeNsATh 3HAYEHUE K MPOU3BOJHOU
GYyHKIMM B TOYKE IO HM300paKEHHUIO
KacaTelIbHOU K TpaduKy, MPOBEACHHON B
9TOH TOYKE;

pelaTte  HECIOXHbIE  3aJadd  Ha
IPUMEHEHNE CBSI3U MEXy
OPOMEXKYTKAMA ~ MOHOTOHHOCTH U
TOYKaMH JKCTpeMyMa  (QYHKIUH, C
OJIHOIl CTOPOHBI, W HPOMEXKYTKaMHU
3HAKOIOCTOSIHCTBA u HYJSIMU
MIPOU3BOHOM 3TOM PYHKIIUU — C APYroi

B noeceonesnoii scusnu u npu uszyuenuu

opy2ux npeomemos:

MOJIb3YACh Ip a(bI/IKaMI/I, CpaBHHBATb

CKOpPOCTH BO3paCTaHHs (pocra,
MOBBIIICHUS, YBEIMUYCHUS W T.II.) WIA
CKOPOCTH yObIBaHUS (magenwus,

CHMXXCHUA, YMCHBIICHUA n T.H.)
BCJIMYHMH B PCAJIBHBIX ITPOLCCCAX;

COOTHOCUTB rpaduku peanbHBIX
MPOLECCOB M  3aBUCUMOCTEH C HX
ONMCAHUSMH, BKJIIOUAIOLTUMU

XApPaKTECPUCTUKU CKOPOCTU HU3MCHCHUSA
(OBICTpBIN POCT, MJIABHOE MOHWXKEHHE U
T.1L.);

UCIIONBb30BaTh  TpadMKM  PEabHBIX
MPOLIECCOB JJII PELICHUS HECIIOXKHBIX
MNpUKJIAAHBIX 3ada4, B TOM  YHCJIC
omnpenensis 1Mo rpaguky CKOpOCTb XoJa
nporecca

OnepupoBarh MOHATUSMH: TPOU3BOAHAS
¢yHKIMH B TOYKe, KacaTelbHas K
rpaduky, IIPOU3BOIHAS byHKIMY;
OJJHOYJICHA, MHOTOYJICHA

BBIUUCIISTh CyMMbl (DYHKIIMIA; BBIYUCIATH
IPOU3BOJHBIC IEMEHTAPHBIX (QYHKIUI U
X KOMOMHAILIUN, UCIIONB3Yysl CIPABOYHBIE
MaTepHuabl;

ncciacaoBarb B HpOCTefIIHHX cirydasax
q)YHKI_[I/II/I Ha MOHOTOHHOCTBb, HaXOIHUTh
HauOoOJbIINE W HANMEHBIINE 3HAYCHHUS

byHKIHH, CTPOUTH rpaduku
MHOTOYJICHOB " POCTEUIINX
parroHaATBEHBIX byHKINH c
UCIIOJIb30BaHUEM anrmapara

MaTEMaTHYCCKOI'O aHaJIn3a

NOBCEOHEGHOU MHCUZHU U NPU U3YUEHUU
Opy2ux yueoOHbvIX nPeoMenos:

pewamv  NpuKkiaowvie  3a0ayu U3
ouonocuu, QusuKu, Xumuu, SKOHOMUKU U
opyeux  npeomemos,  C8A3aHHble  C
uccniedo8anuem Xapakmepucmux
PEANbHbIX  NPOYECcos8,  HAXOHCOeHUeM
HAUOOILWUX U HAUMEHbUUX 3HAYEHU,
CKOPOCMU U YCKOPEHUS U M.N.;
UHmMeEpnpemuposams NOYYeHHbLE
pe3yibmamul

OnepupoBath Ha 0a30BOM YpOBHE
OCHOBHBIMH onucaTeIbHBIMU
XapaKTepUCTHKAMH YHCIOBOTO Habopa:
cpennee apudmeTnueckoe, MeaHMaHa,
HauOOoJIbIIIee U HAMMCHbIIICE 3HAYCHHS,

orepupoBath Ha 0a30BOM  YpPOBHE
MOHATUSIMH: YacTOTa W BEPOSTHOCTh
COOBITHS, CIyYalHBIH BBIOODP, OMBITHI C
PaBHOBO3MOXKHBIMH ~ 3JIEMEHTapHBIMU
COOBITHSIMU,

HNmers mpencraBieHuE O IUCKPETHBIX U
HEMPEPBIBHBIX CIIYYailHbIX BEJIMYMHAX U
pacmpeneneHusx, O  HEe3aBUCHMOCTH
CIIyYalHBIX BEJIUYMH;

HAMEThH MPEJICTABIECHUE O MATEMATUYECKOM
OXHUIIaHWH,
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BepositHoCcTh M cTaTucTHKA. PadoTa ¢ TaHHBIMUI

BBIUUCIIATE BCPOATHOCTU COOBITHH Ha
OCHOBC MmoJacC4YcTa 4ucijia uCxoa0B.

B noeceonesnoii scusznu u npu uszyuenuu

opyzux npeomemos:

OLCHUBATbL W CpaBHHUBATH B IIPOCTHIX

CIy4asiX  BEpPOSITHOCTH COOBITUH B
peanbHOU KU3HU;
YUTaTh, COIOCTaBIATh, CpPaBHUBATb,

HHTEPIPETHPOBATh B MPOCTBHIX CIyYasx
pealibHbIC JaHHBIC, MPEICTABICHHBIC B
BH/JIC TAOJINII, TUArpaMM, IPapUKOB

IIOHUMATb CYThb 3dKOHa OOJIBIIINX YHCENT U

BBIOOPOYHOTO MeTozAa U3MEpEHUs
BEPOSITHOCTEM;
UMETh TPEACTaBICHUE OO0 YCIOBHOM

BCPOATHOCTH U O ITOJIHOM BEPOATHOCTH,
IIPUMCHSATH X B pCHICHUH 3a1a4

B noeceoneenon scuznu u npu usyueHuu

opyzux npeomemos:

BLIYUCTIAMD UTU OYEHUBATND BEPOSIMHOCMU
coObLIMuULL 8 PeanbHOU HCUSHU,

8b1OUpamv nooxoosuue Memoobl
npedcmasieHus u 00pabomKu OAHHLIX,
YyMemb peuiams HeclodCHble 3a0ayll Ha
npuUMeHeHue 3aKOHA OOoNbWuUXx yucel 8

coyuonozuu, CcmMpaxoeanuil,
30PaBOOXPaHeHUl, obecneuenuu
bezonacnocmu Hacenexus 8

'~lp€36bl’ﬂlﬁHblx cumyayusix

BepositHoCcTh M cTaTtucTHKa. PadoTa ¢ 1aHHBIMHU

Pemarb HeclloKHBIE TEKCTOBBIE 3a7aydd
pa3HbIX THUIIOB;

AQHAIM3UPOBATh YCIOBUE 3a/ladyd, IpU
HEOOXOIUMOCTH  CTPOMTH s €e
pelIeHNs MaTeMaTHYECKYIO0 MOJIEIb;
IIOHMMATb U UCIIOJIb30BATh Ul PELICHUS
3a7iaud MH(POPMALUIO, MTPEICTABICHHYIO
B BHJE TEKCTOBOM U CHMBOJBHOMI
3aIlUCH, CXeM, TabJIHLl, JUarpaMm
rpauKoB, PUCYHKOB; AEHCTBOBATH IO
ITOPUTMY, COJIEPXKALEMYCS B YCIOBUU
3a/1a4y;

MCIIOJIb30BAaTh JIOTMUYECKHUE PACCYXACHUS
IIPY PELICHNN 33Ja4H;

paboTtaTh C HU30BITOYHBIMU YCIOBHSIMH,
BbIOMpas U3 Bcel MH(GOpMalnH, JaHHBIE,

HGO6XOZ[I/IMI>IC IJId pCIICHUA 3a1a4u,

OCYILLIECTBIIAATh  HECIOXKHBIH  1epedop
BO3MOXHBIX pEIIeHUH, BbIOUpas U3 HUX
ONTUMAJIbHOE 1o KPUTEPHSIM,

c(OpMYIMPOBAHHBIM B yCIOBUHU;
QHAIM3UPOBAaTh U HMHTEPIPETUPOBATH
MOJIyYEHHBIE PEIIeHHUS B KOHTEKCTE
YCIIOBHA 3a/1a4, BEIOUPATh pEIICHuUs, He
MIPOTUBOpEYAIlIE KOHTEKCTY;

pemare 3aadyd Ha pacdyeT CTOMMOCTH
MOKYTIOK, YCIIYT, TO€3J10K U T.I1.;

pelaTh HECIOXKHbIE 3a]1aul, CBSI3aHHBIE
C JIOJIEBBIM YYacTHEM BO BIAJCHUU
bupMoii, npeaAnpusITHEM

Pewamv 3a0auu pasnvix munos, ¢ mom
yycie 3a0a4u NO8bIUEHHOU MPYOHOCHIU

8blOUpamv ONMUMAbHBIU Memoo
pewenust 3a0auu, paccmampusas
PA3uuHble MEMmoobl;

cmpoums  MoOenb  peulenus  3a0avi,
npoeooumv dokazamenbHole
paccyrcoenus;

peuwiams 3adauu, mpebdyrouue nepebopa
8APUAHMOB, NPOGEPKU YCI0BUL, 6blOOPa
ONMUMATILHO20 Pe3yIbmama
AHATUBUPOBAMb U UHMEPNPEemupo8ans
pesyibmamsl 6  KOHMEKCme  YCA08Us
3a0auu,  evlOupams  peuleHus,  He
npomugopeuauyue KOHMeKCmy;,
nepegooums  Npu  pewleHuu  3a0avu
ungopmayuro  gopmul 6 Opyeyio,
UCNONBL3YSE NPU He0OXOOUMOCHMU CXeMbl,
mabauyvl, 2epaguku, ouazpammsl U3
00HO
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Anredpa
M HAYaJ1a MAaTeMaTHYeCKOT0 aHAJIH3a

, HEIBUKHMOCTBIO;

pemaTh 3aadyd Ha TPOCTHIE MPOIEHTHI
(cuctemMbl CKHJIOK, KOMHCCHHM) M Ha
BBIUMCJIEHUE CJOXHBIX IIPOLEHTOB B
pa3IMYHBIX CXeMaX BKJIAJ0B, KPEIUTOB
U UTIOTEK;

pemiaTth MPAKTHYECKHE 3a1auu,
TpeOytomiue UCIIOJIb30BaHUS
OTPULATENIBHBIX YHCENI: HA OIpE/EICHHE
TEMIEPATYpPHI, Ha orpezeneHue
IIOJIOKEHNUST Ha BPEMEHHOW ocu (10
Halled Hpbl M T1OCNEe), Ha JBUKCHHE
JICHEeXKHBIX CPEICTB (IIPUX0J/Pacxo), Ha
orpeziesieHue TIyOUHBI/BBICOTHI U T.I1.;
UCIIOJIb30BATh MOHATHE MaciTada Juis
HaXO0X/IEHUs PaCCTOSHUI U JUIMH Ha
KapTax, IUIaHaX MECTHOCTH, TJIaHaX
MOMEIICHHH, BRIKPOWKax, pu paboTe Ha
KOMIIBIOTEpE U T.1I.

B noeceonesnoii scusnu u npu uszyuenuu

opy2ux npeomemaog:

pelmarb  HECJIOXHbIE  IPAKTHYECKUE
3a/1auyd, BO3HUKAKOIIME B CHUTYyalUsIX
HOBCEIHEBHOU KU3HU

NOBCEOHEBHOIl HCUZHU U NPU U3YYEHUU
Opy2ux npeomemaos:

pewams npakmudeckue 3a0aiu u 3a0aiu
u3 opyaux npeomemos

I'eometpus

OnepupoBarb Ha ©0a30BOM YpOBHE
IOHATHUAMMU: TOUYKA, IpAMas, IJIOCKOCTb
B IIPOCTPAHCTBE, MApPALICIBHOCTE U

MEePIEHIUKYISIPHOCTh MPSIMBIX u
ILTIOCKOCTEH;
pacrno3HaBaTh OCHOBHEIE BUIBI

MHOTOTPaHHUKOB (IpuU3Ma, NHpaMuia,
NPSIMOYTOJIbHBIN Mapajuienenumnesn, Kyo);
n300paxaTb H3ydyaeMmble (UTypHl OT
PYKH HW C TIpUMEHEHHEM MPOCTHIX
YEepPTEKHBIX UHCTPYMEHTOB;

nenath (BBIHOCHBIE) TUIOCKHE YEPTEKHU
U3 PHUCYHKOB TIPOCTBIX OOBEMHBIX
¢buryp: Bua cBepxy, cOOKy, CHU3Y;

W3BJIEKATh nHpopmaIuio 0
IMPOCTPAHCTBCHHBIX TCOMCTPHUICCKUX
¢burypax, PEICTaBICHHYIO Ha

YepTekKax U pUCYHKAX;

npuMeHsaTh Teopemy Iludaropa npu
BBIYMCIICHUH JJIEMEHTOB
CTepeoMeTpuIecKux Guryp;

HaXOgUTh  00BEMBI M IUJIOLIAAU
ITOBEPXHOCTEN MIPOCTEUIINX
MHOTOTDAaHHUKOB  C  IIPUMEHEHHUEM

bopmyir;

Onepuposamv ~ nouamuamu:  MoYKa,
npamas, NI0OCKOCMb 8 NpOCMPAaHcmee,
napanieibHoCmy U NePReHOUK)ISIPHOCHIL
NPAMBIX U NJIOCKOCMEl,

npumeHams Ol peuleHus  3a0ay
2eomempuyeckue akxmol, eciu Ycio6us
npuUMeHeHUs. 3a0aHbL 8 ABHOU (opme;
pewlamsv  3a0a4u  HA  HAXOdHCOeHUe
2e0MempUYEeCKUX GelUturn no oopasyam
UNU AN2OPUMMAM,

oenams (8bIHOCHbIE) NIOCKUE Yepmedicu
U3 PUCYHKO8 00BeMHbIX (hueyp, 6 mom
yucie pucosamsv U0 C8epxy, COOKY,
cmpoums ceverust MHO202PAHHUKOG;

u3zgnexkamo, unmepnpemupogams U
npeobpazosvleamy ungopmayuro - o
2eoMempuyecKux Queypax,

npeoCmasieHHyI0 Ha YePMeHcax,
npuMensams 2eomempuieckue axkmol OJis
peuwlenus  3a0a4, 8  MOM  Uucje
npeononazalwux — HecKoIbKO  WaA208
peutenus;

ONUCLIBAMb  B3AUMHOE  PACHONONHCEHUE
NPAMbBIX U NIOCKOCMEN 8 NPOCMPAHCIMEE;
Gopmynupoeams ceoticmea U NPUSHAKU

puzyp,
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I'eometpus

pacro3HaBaTb OCHOBHBIC BHJIBI  Tell
BpameHus (KoHyc, HMIMHIpP, cdepa u
mrap);

HaxoauTh  OOBEMbI M  IUIOLIAAU
IIOBEPXHOCTEH IIPOCTEUILINX
MHOIOIPaHHUKOB M Te€J BpalICHUs C
MpUMEHEHHEM (HOPMYIL.

B noeceoneenoit scuznu u npu uzyueHuu

opyzux npeomemos:

COOTHOCHUTH a6CTpaKTHBIe
TCOMETPHUYCCKUEC IIOHATUA H (baKTBI C
PCaAJIbHBIMHA KU3HCHHBIMHA 00BEKTAMH U

CUTYaLUSIMU;
HUCIIOJIB30BaTh CBOMCTBA
HpOCTpaHCTB CHHBIX FGOMeTpI/I‘-IeCKI/IX

(1)I/Il"yp I pCIICHUA THIIOBBIX 3ala4
MMPAKTUYCCKOI'0 COACPIKAHUA,

COOTHOCUTH IUIOMIAU TOBEPXHOCTEH
Te1 OJMHAKOBOH (DOPMBI PA3TUYHOTO
pa3mepa;

COOTHOCHUTH 00BEMBI COCY/IOB
OJIMHAKOBOI b opMbI Pa3IMYHOTO
pa3mepa;

OILICHUBATD bopmy MIPaBUIILHOTO

MHOTOTpaHHMKA T0CJIE CIUIOB, CPE30B U
T.I. (ONpEeneNarTh KOJIMYECTBO BEPLIMH,
pebep u rpaHein MOJIyYEHHBIX
MHOTOTPaHHHUKOB)

00KA3bI68aMb
VMBePAHCOeHUSL,
61a0emv CMaHOapmHoU Kiaccugurxayuetl
NPOCMPAHCMBEHHBIX ueyp (Mupamuost,
npuzmsvl, napaiienenuneovt);

HAxXo0umuw 0bvembl u niowaou
NOBEpXHOCMeEl 2e0MeMmPU4ecKux mei ¢
npumeneruem opmyi,
BLIYUCTIAML — PACCNOSAHUS U
npocmpancmse.

ceomempudecKkue

yenol 8

B noeceoneenon scuznu u npu usyuenHuu
opyzux npeomemaos:

UCnonbL308aMdb ceolicmea
eeomMempuyeckux gueyp 0ns  peuteHus
3a0ay  npakmuyeckoco Xxapaxkmepa U
3a0ay u3 opyaux obaracmeti 3HAHUl

BekTopbl M KOOPAMHATHI B MPOCTPAHCTBE

OnepupoBatb Ha 6a30BOM ypOBHE
IMMOHATHUEM JCKAPTOBBI KOOPJAWHATHLI B
IPOCTPAHCTBE,

HaxXOJUTh KOOPAWHATEI BEPIINH KY6a n
HPSMOYTOJIBHOTO MapalIesenunea

Onepuposamv nousmusAMU O0eKapmosvl
KOOpOUHAmul 8 NPOCMpancmee, 6eKmop,
MOOYIIb 8eKMOpPA, PABEHCMBO BEKMOPOS,
KOOpOUHAamul

8eKmMopa, Y201 MeHcoy

BEKMOpAMU, CKATAPHOE NPOU3BEOCHUE
BEKMOPO8, KOJIUHEAPHbLE BEKMOPbIL,
HAXo00ums paccmosinue mexcoy 08yMs
MouKamu, cymmy

6EKMOpo6 U np0u3ee()eHue e6eKmopa Ha

yucno,  yeon — Medxncoy — 8eKmopamu,
CKasIpHOE npousseoenue,
packnaovieams — 8eKmMop  Nno - 08yM

HEKOJIUHEeAPHbIM 8EeKMOPAaM;
3a0a6amv  NIOCKOCMb  YPAGHEHUEM 6
0exapmosoll cucmeme KOOpOUHam,

peuwiams npocmetiuiue 3a0a4u 66e0eHuUeMm
8eKMOpPHO20 bazuca
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OnucelBaTh OTAEIBHBIE BBIAAIOIINAECS
pe3ynbTaTel, IOJy4EHHBIE B  XOJe
pa3BUTHUA MAaTEMATUKH KaK HAyKH;

Ilpeocmasname  6xk1a0  8bI0AIOWUXCS
MAmMemMamuros 6 pasgumue Mamemamuxu
U UHBIX HAYYHBIX 0Oaacmell;

OKpYKaloIlle 1eCTBUTEIbHOCTH;
NPUBOAUTH MPUMEPHl MaTEeMaTHUYECKUX
3aKOHOMEPHOCTEH B NPUPOAE, B TOM

COBEPULEHCINBO  OKPYJICaAlouieco Mupa u
npouseedeHull UCKyccmed;
NpUMeHAMb npocmetiuiue npocpamMmHble

3HaTb ~ IPUMEpPHl  MATEMATUUYECKUX NOHUMamb ~ pOolb  MAMeMamuxku 8
§ OTKPBITUM M HX aBTOPOB B CBS3U C passumuu Poccuu
5 OTEUYECTBEHHON U BCEMHUPHOI UCTOPUEH; Hcnonvzosams OCHOBHbIE  MemoOobl
= IIOHMMAThH POJIb MATEMATUKU B Pa3BUTHH dokazamenbcmaa, npo8oouns
= Poccun doKazamenbcmeo u 8bINOIHAMY
s g onposepaicenue;
S 8
= Z [IpuMeHATh HW3BECTHBIE METOABI IpU NPUMEHAMb OCHOBHbIE MEMOoObl PeuleHUsl
< g peleHnH CTaHJIapPTHBIX MamemamuyecKux 3a0a4,
= MaTeMaTHYeCKUX 3ajay; Ha ocHoge mMamemamuyeckux
= 3aMeuaTh U XapaKTepu30BaTh 3aKOHOMepHOCcmell 8 npupooe
=
= MaTeMaTUYECKUE 3aKOHOMEPHOCTH B Xapaxkmepuzoeamau Kpacomy u
=
<
-
=
=
=

YHClie XapaKTePU3YIOIIMX KpacoTy H
COBEpULIEHCTBO OKPYXKAIOLIET0 MHUpa U
MIPOU3BEICHUN UCKYCCTBA

cpedcmaa u 971eKMPOHHO-
KOMMYHUKAYUOHHbIE — CUCEMbl npu
PpeuleHuY MamemamudecKux 3a0ay

Il. Conep:xanue yueoHoro npeamera martematuku 10-11 kiaaccos.

AJire0pa ¥ HA4YaJIa MATEMATHYECKOT0 AaHAJIN3Aa

[ToBTOpenue. Pemenue 3a1ay ¢ UCMOJIb30BAHUEM CBOMCTB UMCEIN U CUCTEM CUUCIIEHUS, AETUMOCTH,
J0J1el ¥ yacTel, MPOLIEHTOB, MOAYJIEH uncell. Pemenue 3ajjau ¢ HCIOJIb30BAHUEM CBOMCTB CTENEHEH U
KOpHEH, MHOTO4JIEHOB, TPE0Opa30BaHUl MHOTOUYIEHOB U IPOOHO-PAllMOHATIbHBIX BBIPAXKEHUH.

Pemienue 3a1a4 ¢ UCM0JIb30BaHUEM I'PaJyCHOM Mephl yriia. Moaylib 4nciia U ero CBOMCTBa.

Pemenue 3a1a4 Ha IBMKEHHE M COBMECTHYIO PabOTy C IOMOIIBIO JIMHEHHBIX U KBAAPATHBIX
YPaBHEHUN U UX CUCTEM. Penienne 3a1a4 ¢ MOMOIIBIO YHCIOBBIX HEPABEHCTB U CHCTEM HEPABEHCTB C
OJIHOM MepeMEeHHOM, C MPUMEHEHUEM N300paKEHUS YNCIOBBIX TPOMEXKYTKOB.

Pemienue 3a1a4 ¢ UCMOJIb30BaHUEM YHUCIOBBIX (GYHKIMI U UX rpadukoB. Vcnonbp3oBaHue CBONCTB U

rpapMKOB TMHEHHBIX M KBAAPATHUHBIX (YHKIMH, 0GPATHOH MPOHOPIHOHANEHOCTH U GyHKIMH Y = /X .
I'paduueckoe pelieHne ypaBHEHUI 1 HEPABEHCTB.

Tpuronomerpudeckas OKpyKHOCTb, paduannas mepa y2ia. CUHyC, KOCUHYC, TAHT€HC, KOMAH2EHC
IIPOU3BOJILHOTO yria. OCHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO U CIEACTBUS U3 HETO. 3HAYEHUS

TpuroHoMeTprueckux Gpynkumii aus yraos 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0, E, E,E, z pan).
6 4 3 2

Dopmynvl CIOMHCEHUS MPULOHOMEMPUYECKUX YHKYUL, POPMYIbl NPUBEOeHUs, POPpMYibl O8OUHO20
apaymenma.

Hynu @yHKImM, mpoMexyTKH 3HaKOIOCTOSIHCTBA, MOHOTOHHOCTh. HanbopIiee 1 HauMeHbliee
3HaueHue QpyHkuuu. [lepuoanueckue pynkuu. YeTHOCTh U HEUETHOCTh PYHKIUI. CrodicHble hyHKyuu.

Tpuronomerprueckue GyHKIMU Y =COSX, Y =SiNX, Y =tgx. @yukyus y = ctgx . CBoiicTBa 1
rpaduKy TPUTOHOMETPUUECKUX (YHKIHI.

ApKKOCHHYC,  apKCUHYC,  apKTaHI'€HC  uucia.  Apkkomaneeuc
TPUTOHOMETPUYECKHE YpaBHEHUs. Perienre TpuroHoMeTpuyecKux ypaBHEHHH.

Obpamuvle mpucoHomempuyeckue @yHKyuu, ux ceoticmeéa u epaguxu. Pewenue npocmetiuiux
MPUSOHOMEMPUUECKUX HEPABEHCME.

Crenenp ¢ [EHCTBUTENBHBIM IIOKa3aTeleM, CBOWcCTBa creneHu. Ilpocreiimme mnokasaTenbHbIE
ypaBHEHHUs U HepaBeHCTBa. [lokazarenbHast pyHKINS U €e CBOWCTBA, U rpaduK.

yycaa.  Ilpocrenmue
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Jlorapudm uymcma, cBoiictBa Jorapudma. [ecsatuunwiii nmorapudm. Yucio e. Hamypanvuoui
noeapugm. IlpeoOpazoBanue norapuMuueckux BblpakeHuil. Jlorapudmuyeckne ypaBHEHUS H
HepaBeHcTBa. Jlorapudmudeckas GyHKIHS U €€ CBOMCTBA, U rpad K.

CrenenHast GyHKIIHS U €€ CBOWCTBA, U Tpaduk. MppanmoHansHbie ypaBHEHUSI.

Memoo unmepsanos 0ns peuieHus HepageHCcma.

IIpeobpazosanus epaghuxos yHkyuii: cogue 60016 KOOPOUHAMHBIX OCell, PACMANCEHUE U CHCaAmUe,
ompasiceHue OMHOCUMENbHO KOOpOuHammuvlx oceu. Ipaguueckue memoowvl peuieHus ypagHeHuil U
Hepagencms.

Cucmemvl  nOKA3aMeNbHbIX, 02APUPMUYECKUX U  UPPAYUOHANbHLIX  YypaeHeHuu. Cucmembl
NOKA3AMENbHBIX, 102aPUPMUYECKUX HEPABEHCE.

Bszaumno oopamuvie pynxyuu. I paguxu e3aummno oopammusix yHkyuil.

Ypaenenus, cucmemvol ypagnenuii ¢ napamempom.

[IpousBonnass ¢ynkuuu B Touke. KacarenbHas Kk rpaduxky QyHkuuu. [eomerpuueckuili u
¢busnueckuid  cmbicn  npou3BomHOHM.  IIpomsBomubie  aneMeHTapHbIX  GyHKUWH.  [lpasuia
ougppepenyuposarusi.

Bmopas npouzeoonas, ee ceomempuieckuti u QuzuyecKutl CMoicCi.

[lonsitTne o HenpepblBHBIX (QYHKUMUAX. TOYkM SKCTpemMyMma (MakCUMyMa W MHHHMYMA).
HccnenoBanue 3yieMeHTapHbIX QYHKIMHA HA TOUKH SKCTpEMyMa, HauOOoJIbIlIee U HAaUMEHbIIIEEe 3HAaUE€HUE C
MOMOIIBIO TPOU3BOJHON. [locmpoenue epaghurxoe ynxyuil ¢ nomowpro npouszeoonvix. Illpumenenue
NpOU3600HOU NPU peuleHUU 3a0ay.

[lepBoobpasnas. Ilepsoobpasnvie snemenmapuvix Gyukyuti. Ilnowads KpusonuHelHot mpaneyuu.
@Dopmyna Heromona-Jleiibnuya. Onpeodenennwiii unmeepan. Boiuucienue niowaoeii niockux gueyp.

I'eomeTpus

[loBTOpenue. Pemenue 3amau ¢ NpUMEHEHUEM CBOMCTB (UIyp Ha IUIOCKOCTH. 3aJadyd Ha
JI0Ka3aTeNIbCTBO U MOCTPOEHUE KOHTPIpUMEpOB. Vcmonp3oBaHue B 3ajjadyax MPOCTEHIINX JIOTUYECKUX
npaBuil. Pelienue 3a1a4 ¢ UCIOJIB30BAHUEM TEOPEM O TPEYroJIbHUKAaX, COOTHOIIEHUH B IPSIMOYTOJIBHBIX
TpeyrojbHUKax, (haKTOB, CBSA3aHHBIX C YEThIpEXyrojbHUKaMu. PelieHue 3amad ¢ HCHOJIB30BaHUEM
(akTOB, CB3aHHBIX C OKPYKHOCTSIMH. Pemenne 3a1ad Ha M3MEPEHUs Ha MJIOCKOCTH, BRIYUCICHHUE IJTUH U
wiomanen. Pewenue 3a0ay ¢ nomoupbio 6eKmopos u KOOPOUHam.

Harnsmaas crepeomerpus. @urypbsl m ux wu3o0paxkeHus (KyO, mupamuma, npusma). OcHosHble
nousmus cmepeomempuu u ux ceoticmea. Ceuenus Kyda u TeTpasapa.

Touka, mpsiMasi M TUIOCKOCTh B TPOCTPAHCTBE, AKCHOMBI CTEPEOMETPUU M CIIEACTBUS W3 HUX.
B3auMHoe pacronokeHue MpsMBIX W IUIOCKOCTeH B mpocTpaHcTBe. [lapanienbHOCTh OPSAMBIX U
IJI0CKOCTEH B mpocTpaHcTBe. M300paskeHne nNpocTenuX MpoCcTPaHCTBEHHBIX (PUTYp HA MIIOCKOCTH.

Paccrostaust Mexay ¢hurypamu B mpoCTPaHCTBE.

VYrusl B ipocTpaHcTBe. [lepneHuKynsipHOCTb MPSAMBIX U IIJIOCKOCTEM.

[Ipoekuust Gurypbl Ha MIOCKOCTh. lIpHM3HAKK NEPHNEHAMKYAIPHOCTH TMPSMBIX U IUIOCKOCTEH B
npoctpaHcTBe. Teopema o Tpex nepneHauKyIspax.

Mmnororpanauku. [lapamnenenumnen. CBoiicTBa NpsIMOYToJbHOIO Mapajuienenunena. Teopema
[Mudaropa B mpocrpanctBe. llpusma m mmupammna. IlpaBunbHas nupamMuga ¥ TpaBUIbHAS TPU3MA.
[Tpsmas nmupamuga. DneMEHTHI TPU3MBI U TUPAMUJIBL.

Tena BpameHus: nUIMHAP, KOHYC, cdepa u map. OCHOBHBIE CBOMCTBa MHPSIMOrO KPYroBOTO
LWINHApPA, MPSIMOT0 KPyroBoro kKoHyca. Mzo0pakeHue Tes BpaleHus Ha MI0CKOCTH.

IIpeocmasnenue 06 yceuenHom Komyce, ceueHusi KOHyca (napaiieibHoe OCHO8AHUIO U NPoXoosiujee
uepe3 6epuiUny), ceyeHuss YUIuHopa (napanievHo u nepneHOUKYIApHO ocu), cevenus wapa. Paseepmka
YUIUHOPA U KOHYCA.

Ilpocmetiwiue KOMOUHAUUU MHO2OZPAHHUKO8 U mel @paujenus medxcoy cobou. Beruncienue
AJIEMEHTOB MPOCTPAHCTBEHHBIX QUTYp (pedpa, AMaroHau, yIibl).

[Tnomaae MOBEPXHOCTH NPABHIBHON MHUpaMHUABI U TpsIMOKM Tpu3Mbl. [lnomans MOBEPXHOCTH
MPSIMOTO KPYroBOTO LIMJIMHAPA, MPSIMOT0 KPYroBOro KOHyca U Iapa.

[Tonsatue 06 o6veme. OOBEM MUpaMuUIBl U KOHYCA, MPU3MBI U HWIMHApPa. O0beM 1mapa.

Ilooo6Hvle mena 6 npocmpancmee. COOTHOIICHUS MEXAY IUIOUIASIMU TTOBEPXHOCTEN M 00beMaMu
MOI0OHBIX TE.
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Jlsudicenuss 6 npocmpancmee. NApaileNvbHbulll NePeHOC, YEHMPANbHASL CUMMEMPUs,, CUMMEMPUs.
omHocumenvHo niockocmu, nosopom. Ceovicmea oOsudicenutl. lIpumeneHue O8UNCEHUL NPU peuleHUuU
3a0au.

Bekropsl 1 koopauHatel B poctpaHcTBe. CyMMa BEKTOPOB, YMHOKEHUE BEKTOpAa HA YUCIIO, YroJl
MeXay BekTopamMu. KoyumMHeapHble W KOMIUIAaHapHBIC BEKTOPBL. CKalsgpHOe npoussedeHue 6eKmopos.
Teopema o paznodiceHuu 6eKkmopa no mpem HeKoMmnianaphvim gexkmopam. Ckansipnoe npouseedeHue
8eKmMopos 8 Koopounamax. Ilpumenenue 6eKkmopoe npu peuteHuu 3a0ay Ha HAX0HCOeHUe pacCmosHul,
Onun, naowaoel u 06vbemMos.

BepositHOCTB M cTaTucTHKA. PadoTa ¢ TaHHBIMU

[ToBTOopenmue. Pemenne 3amad Ha TabauMdHOe ©  TpaduUyuecKoe TMPEACTABICHUE JAHHBIX.
Hcnonbs3oBaHne CBOMCTB U XapaKTEPUCTHUK YHCIOBBIX HAOOPOB: CPEAHUX, HAMOOIBIIETO M HAUMEHBIIIETO
3HAUeHUS, pa3zMaxa Peuienue 3a0au Ha onpeodeienue 4acmomol U 6eposIMHOCMU codbimuill. Buluucnenue
8epOsIMHOCMEl 8 ONbLIMAX C PABHOBO3ZMONCHLIMU IAEeMEHMApHbiMU ucxooamu. Pewenue 3adau c
npumeHenuem Komounamopuxu. Pewenue 3a0au nHa gvluuciienue 8eposmHocmelt He3a8UCUMbIX COObIMUL,
npumenerue Gopmyavl crodcenusi eeposmuocmei. Pewenue 3a0au ¢ npumenenuem ouazpamm Jinepa,
depesa 6eposimHocmell.

I1l. Temarnyeckoe mIaHNpPOBaHHE € y4eTOM Padodel MPOrpaMMbl
BOCIIMTAHMS ¢ YKAa3aHUEM KOJIMYE€CTBA 4YaCOB, OTBOAUMBIX HA OCBOEHHE

KaK10M TeMBI.

VY4eOHBIM TUTAHOM IIKOJIBI OTPEICTICHO 5 4acoB B HENEIIO JIs U3ydeHus npenmMera «MareMaTuka
B 10-11, a B aBTOPCKOM TeMaTHYECKOM IUIaHUPOBaHUU — 4yaca. B cBSI3U C ATUM €CThb OTIWYMS IO
KOJIMYECTBY YaCOB B aBTOPCKOM TEMATHYECKOM IJIAHWUPOBAHUHU U TEMAaTUYECKOM TUTAHUPOBAHUH paboyeit
MIPOrPaMMBI.

KonnyecTBo yacos
Paznen nporpammsl Temaruueckoe Temaruueckoe
TUTAHUPOBAHKE B TUTAHUPOBAHKE B
aBTOPCKOM IporpaMmme paboueit
porpamMme
Airedpa M Hayaja MaTeMATH4YeCKOr0 aHAJIN3a 85 102
10 kaace
[ToBTOpEHME - 6
JlelicTBUTENbHBIC YKCTIA 13 13
CrenenHas QyHKIMS 12 12
[Toka3zarenbHas QyHKIMS 10 10
Jlorapudmmueckas pyHkus 15 15
Tpuronomerpudeckue GopmMyIbl 20 20
TpuroHomeTpruyecKkue ypaBHEHHS 14 20
HToroBoe moBTOpEHME 1 6
I'eomerpus 10 kaace 51 68
Hexotopele cBeeHNs U3 TNIAHUMETPHA - 10
Beenenne 3 3
[TapayieTbHOCTH MPSIMBIX U TUTIOCKOCTEH 16 18
ITeprnieHIUKYJIIPHOCTD NPSIMBIX M INIOCKOCTEN 17 19
MHororpaHHuKH. 12 13
3aKJII0YNTEIbHOE IOBTOPEHKE Kypca reomeTpu 10 3 5
KJ1acc
AJuredpa M Ha4yajla MaTeMAaTH4YeCKOr0 aHaJIM3a 85 102
11 kaace
Tpuronomerpuueckue GyHKIUU 14 15
ITponsBoHas ¥ €€ reOMETPUUECKUN CMBICT 16 17
[IpuMeHeHre TPOM3BOJHOM K  HMCCIEIOBAHUIO 12 13
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byHKIMI
WNuTerpan 10 12
KomOunaTtopuka 10 11
DJIEMEHTHI TEOPHUHU BEPOSITHOCTEH 11 12
Crarucrtuka 8 9
HrtoroBoe moBTOpEeHHE Kypca 4 13
I'eometpus 11 kiaace 51 68
IToBTOpeHne. MHOTOrpaHHUK - 5
Hunuuap, KOHYC U map 13 14
O0BbEMBI TEN 15 16
BexTopsl B IpocTpaHcTBE 6 7
MeToa KoopAWHAT B IPOCTPAHCTBE. JIBHKCHHS 11 12
3aKJIIOUYUTEIbHOE MTOBTOPEHUE IPU IOATOTOBKE K 6 14
UTOTOBOM aTTECTALIUU MO TEOMETPHUHU
Pa3pen Ne Ha3BaHue TeMbl. Ko Iliianupyemsbie OcHOBHBIE
nporpa | mapa OcHoBHOE J- | pe3yJbTaThl 0 KAKIO0i HanpaBJIeHUs
MMbI | Tpad | colep:KaHHe 10 TeMaM | BO | TeMe (XapaKTepHCTHKA BOCIUTATEIbHOM
a ya OCHOBHBIX BH/I10B AeATEeJILHOCTH
co AeATeJIbHOCTH
B o0yuarouuxcst
(Ha ypoBHe y4eOHBbIX
JaeicTBUil)
\ 10 kaace
IloBTOpEHUE 6
[ToBropenue kypca 7 - | 6 | BoImomHATS I'paxxnanckoe
9 kiacca npeoOpazoBaHus BOCIIUTAaHHE
anrebpanveckue TpynoBoe
3 BBIPKCHUS. Pemrate | BoctinTanue
= TUHEIHbIE YpaBHEHUS U
g CHCTEMBI ypaBHCHUIA,
: YHCIIOBbIC HEPABEHCTBA U
5 HEPAaBEHCTBA nepBoi
§ CTETIeHU c OJIHUM
; HEU3BECTHEIM,
= KBaJIpaTHbIE YPaBHEHHUS
= U HepaBeHcTBa. CTPOUTH
g CXeMaThyecku  rpaduk
5 JIMHEWHON GyHKIHS.
= KBanpatuunoii ¢pyHkius,
- eé cmoiictBa. Pemars
: TEKCTOBBIE 3aJauyd  Ha
= MIPOIICHTHI, pabory,
L§' JIBUKCHHE.
= I'nasa | 13 | Haxomuts CyMMY
< JleiCTBUTEILHBIE YN CJIA OECKOHEYHO yOBIBAIOIICH
1,2 Lenwic u 2 | reoMeTpuyYECKON [Tarpuotnueckoe
panroHaIbHBIC YUCIIA. IIPOrPECCU. BOCITUTAHHE:
1,2 JleicTBUTEIIbHEIC 1 | IlepeBomuTh I'paxxnanckoe
qrcia OECKOHEUHYIO BOCITUTaHHE
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3 beckoneuno
yOBIBaroIas
reoMeTpHYIECKast
porpeccus

4 Apudmernueckuit
KOpPEHb HaTypaJIbHOM
CTETIeH!

5 Crernens ¢
paHI/IOHaJIbHBIM nu
JIEHCTBUTEIbHBIM
II0Ka3aTcIsIMAu

Ypok 00001IeHNST 1
CHCTEMATHU3ALUN
3HAHUH

Konrponsnas pabora:
«JleriCTBUTEIbHBIC
YHCIIaY

Anre0pa ¥ HaYaJ1a MATEMATH4YECKOT0 AaHAJIN3Aa

I'nasa I1
Crenennasi pynkuus

12

6 Crenennas ¢pyHKIHS,
e€ cBolicTBa U rpauk

7 B3anmuo oOpaTHbIe
¢bynkuuu. CrioxxHas

byHKIUSA

8 PaBHOCHIBHEIE
YpaBHCHHUS U
HEPABCHCTBA

9 WppannonansHbie
ypaBHEHUsI

10 WppatmonansHble
HEpaBEHCTBA

Ypok 000061IeHuS 1
CUCTeMAaTH3alNH
3HAHUU

KonTponpHas pabora:
«Crenennasn

GyHKIIS

MEePUOANYECKYIO ApOOh B
OOBIKHOBEHHYIO  J1pOOB.
[IpuBoauTH MIPUMEPHI
(maBaTh  ompeneNeHUE)
apu(hMETHIECKHUX
KOpHEH HaTypaJbHON
CTETICHHU. [IpumeHsTH
IpaBuja JEUCTBUM C
paauKaiamu,
BBIPAKEHUSIMU co
CTEHECHIMU c
paloHaIbHBIM
MoKa3areyneM npu
BBIUHCIIEHUSX u
peoOpa3oBaHUAX
BBIPAKCHU.

ITo rpadukam
CTETIeHHBIX (YHKIMA (B
3aBUCHUMOCTHU oT
ITOKa3aTelst CTETIEHH)
OMHCHIBaTh UX CBOMCTBa
(MOHOTOHHOCTB,
OTPaHUYEHHOCTb,
YETHOCTh, HEYETHOCTD).
Ctpouth cXeMaTHYECKH
rpaduk CTETMIEHHON
(GyHKIIUU B 3aBUCUMOCTH
oT IIPUHA]JIEKHOCTH
MOKa3aTensi CTEeneHu (B
AHAIUTUYECKOW  3aluCH
paccMaTpuBaeMou
(GyHKIIMM) K OJIHOMY U3
paccMaTpuBaEMBbIX
YHCIIOBBIX MHO>KECTB
(mpu IIOKa3aTeNsX,
MIPUHAIEKAINX
MHOKECTBY
yHucesl, IpHU
e CTBUTEIbHBIX
MOKa3aTesIX ) u
[IEPEUYUCIIATD eé
CBOMCTBA [IpuBoauTH
IIPUMEpBI CTETIEHHBIX
GyHKIUI (3alaHHBIX C
MOMOILBIO0 (POPMYITBI UITH
rpaduka), 00JamarmMuX
3aJJaHHBIMHA CBOICTBaMH
(mampumep,
OTPaHUYEHHOCTH).
PazbpacHsaTh
IIEPEYNCIIEHHBIX
CBOICTB. AHAIM3UPOBAThH
noBeJeHHe (QYHKIUN Ha

LEJIBIX
JTFOOBIX

CMBICJI

JlyXoBHO-
HPaBCTBEHHOE

BOCIIMTAaHHUC:

Tpynosoe

BOCIIUTaHUE
OcTeTHUecKoe
BOCIIMTaHUE
[lenHOCTH Hay4HOrO
MMO3HAHUSA
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pa3IMYHBIX y4acTKax
o0nacTd  ompeneneHusl.
Pacno3naBath
PaBHOCHUIILHBIC
npeoOpa3oBaHus,
npeoOpa3oBaHus,
MIPUBO/ISIIIC K
YpaBHEHHIO-CJIEICTBHIO.
Pemars MpOCTEHIINe
UppaIMOHATILHBIC
YpaBHEHHS,
UppaIMOHATLHBIC
HEpaBEeHCTBA W HUX
cucrembl. Pacno3HaBaTh
rpapukn W CTPOUTH
rpaduxu CTENEHHBIX
GbyHKIIHH, HCIIONB3YS
rpadonoCcTpoOnuTENH,
U3y4yaTh CBOMCTBa
byHKINH o ux
rpapukamM. BbITOTHATH
peoOpa3oBaHus
rpa)MKOB  CTEIEHHBIX
GbyHKIHI:
napajuieNIbHbIA TIEPEHOC.
IIpumensTs CBOMCTBA
CTCTIEHHOW (DYHKIMH TIPH
pEeIICHUH  TPHUKIATHBIX
3ama4 u 3a1a4
MOBBIILIEHHOMN
CII0HOCTH

I'nasa 111

Iloka3zaTeabHas pyHKIUA

10

11

IlokazarenpHas
¢byHKIMS, €€ CBOMCTBA
u rpaduk

12

Tloka3zarenbpHbIE
ypaBHEHUS

13

Tloka3zarenbpHbIE
HEpPaBEHCTBA

14

Cucremsl
IOKa3aTeJIbHBIX
YpPaBHEHUU U
HEPABEHCTB

Ypoxk 060061IeHs 1
CUCTeMAaTH3aINH

KonTponbnas pabora:
«IToxazaTenpHas

byHKIHS

ITo rpadukam
noKa3aTeabHON (PyHKIHH
ONUCHIBaTh €€ CBOWCTBA
(MOHOTOHHOCTb,
OTPaHUYEHHOCTb).
ITpuBoauTH IIPUMEPBI
MOKa3aTeNbHON (PYHKIIMH
(3amaHHON C TOMOIIBIO
dbopMyIbl WK rpaduka),
oOnaarorei
3alaHHBIMA  CBOWCTBaMU
(Hampumep,
OTPaHUYEHHOCTH).
PazpsacuaTe
MEePEYUCIIEHHBIX
CBOICTB. AHaIM3UPOBAThH
noBeieHHe (QYHKIMHA Ha
pa3IMYHbIX y4acTKax
obmacti  ompeneneHusI.
Pemats [IpoCTENIINe
MOKa3aTelbHbIe
YpaBHEHHUsI, HEPAaBEHCTBA

CMBICJI

dusnueckoe
BOCIIUTaHHE,
¢dbopMupoBaHue
KYJIBTYPBI 3/I0pPOBbsI U
HMOITMOHATBHOTO
Onaromnony4usi:
DKOJIOTHYECKOe
BOCIIUTaHHE
[TatpuoTnueckoe
BOCIIUTaHHE
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U UX CHUCTEMEI. Pemarhb

MOKa3aTeTbHbBIE
YpaBHEHHUS  METOJaMu
pa3IoKEHUS Ha

MHOKUTEIIH, CII0OCOOOM
3aMCHBI HEM3BECTHOI'O, C

UCIIOJIb30BAaHUEM
CBOICTB ¢byHKIMY,
pemath ypaBHEHHS,
CBOJISIIIINECS K
KBaJpaTHBIM,
UppaMOHAIBHBIM.

Pemate mnokazarenbHblE
YpaBHEHHUs,  IpUMEHSA
pa3InyHbIe METO/IBI.
PacrnioznaBath rpauku 1
CTPOUTH rpadguk
II0Ka3aTENbHOU
byHKIUH, UCTIONB3YS
rpadonoCcTpoOnuTENH,
U3y4athb CBOICTBa
¢dbyHKIMY 110 TpaduKam.
DopmyIMpOBATH
TUIOTE3bl O KOJINYECTBE
KOpHEH YpaBHEHUH,
coJIeprKalInX
MOKa3aTeIbHYIO
(GyHKIWIO, ¥ TMPOBEPSTH
UX. BrimosssaTe
peoOpa3oBaHus
rpaguka IOKa3aTelbHOM
GyHKIUY:
NapajuleIbHbIN IEPEHOC.

IIpumensTh CBOMCTBA
NoKa3aTeabHON (PyHKINH
npu peneHnH
MPUKIIAJTHBIX 3a1aun
3a71a4 MHOBBIIIIEHHON
CJIO’KHOCTH.
I'naBa IV 15 | BemonHATh npocTeiimme
Jlorapudpmuyeckas pyHKuus npeoOpa3oBaHus
15 Jlorapumsbr 2 | norapupmMudecKux I'paxnanckoe
3 _ BbIpOKEHU I C | BoCIIUTaHuE
= 16 CaoticTsa 2 | ucnonb3oBanneM JyXxOBHO-
% S JorapnQMos CBOWCTB JIOrapu()MoB, C | HPABCTBEHHOE
SN 17 HecsTuynble u 3 | nomompio dopmyn | Bocriutasue:
=5 HaTypaJbHbIC nepexona. Ilo rpaduky | TpymoBoe
: § norapu¢msr. JorapuMUIeCcKOMr BOCIIUTAHUE
= z dopmyrna nepexoaa (GyHKIMU OMMCHIBaTH €€
E = 18 HOFapI/I(i)MI/I"'—IeCKgﬂ 1 | cpoiicTra
< Z yHKIms, € cBOHCTBA (MOHOTOHHOCTb,
= ¥ rpaduk OrPaHUYEHHOCTB).
= 19 Jlorapudmuueckue 2 | TIpuBoauThH IIPUMEPBI
YpaBHEHHSI
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20 Jlorapudmuueckue
HEpaBEHCTBA

Ypok 06001IeHus 1
CHCTeMaTH3aIu1
3HaHUHN

KonrponsHas pabora
«Jlorapudmuyeckast

byHKIHD.

JorapupMHIECKON
¢byHkuuu  (3agaHHOU ¢
MOMOIIBIO (hOPMYJIIBI WU
rpaduka), obnamaromieit
3aJaHHBIMU CBOMCTBAMH
(manpumep,
OTPAaHUYCHHOCTH ).
PazpacHsaTh CMBICII
MEePEYUCIICHHBIX
CBOICTB. AHAJIM3UPOBATh
noBefeHne (QYHKIUA Ha
pa3IMYHbIX y4JacTKax
obimacti  ompeseneHus,
CpaBHMBaTb  CKOPOCTH
Bo3pacTaHus (yObIBaHUS)
GbyHKIHH.
dopMyIUpPOBATH
oInpezeseHus
MIEPEYUCIICHHBIX
CBOMCTB. Pemate
MpOCTEHIINE
norapudmugeckue
YpaBHEHUS,
norapudmugeckue
HEpPaBeHCTBA U UX
CHCTEMBI. Pematp
norapudmuyueckue
YpaBHEHHs Pa3THIHBIMU
MeTonamu. Pacno3HaBarthb
rpaduku ¥ CTPOUTH
rpaduk
JorapuMUIECcKOM
byHKIUH, UCTIONb3Ys
rpadomoCTPOUTEINH,
u3y4yaTh CBOHCTBa
¢yHKIIMM 10 rpadukam,
bopmMynupoBaTh
TUIOTE3bl O KOJIMYECTBE
KOpHEH YpaBHEHUH,
coJieprKalInx
J0rapuPMHUUECKYIO
(GYHKIUIO, U TPOBEPSTH
uX.

IIpumensTo CBOMCTBA
JorapupMHUECKOn
GYHKIIUM TpU pelIeHUH
NPUKIAIHBIX 3afad |
3a71aq IOBBIIIEHHON
CII0HOCTHU

I'maBa V
Tpuronomerpuyeckue

$opmyJsi

20

21 | Paguanmas mMepa yria

[TepeBomuTh TpagycHYIO
Mepy B paJuaHHYI0 U
obpatHo. Haxomute Ha
OKPY>KHOCTH TIOJIOXKEHUE

Tpynosoe
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22 IToBopoT TOUKHM 2 | TOUKH, BOCIIUTaHHE
BOKpPYT Hauania COOTBETCTBYIOILEN OcreTnyeckoe
KOOpJIUHAT JTaHHOMY BOCIIUTaHHE

23 Onpenenenue cuHyca, | 2 | AEHCTBUTEIHLHOMY IlenHoCcTH HAy4yHOTO
KOCHHYCa U TaHIeHCa yuciay. HaxoauTh 3HaKM | O3HAHMS
yria 3HAYCHUU cuHyca,

24 3HaKM CUHYCA, 1 | KocuHyca, TaHTeHCa
KOCHHYCa U TaHTeHCa qucia.

25 3aBUCHMOCTDH MEXKTY 2 | BEISIBIATE 3aBHCHMOCTH
CHHYCOM, KOCUHYCOM MCXKIY CHUHYCOM,

Y TAHT€HCOM OJHOTO KOCHHYCOM, TaHIE€HCOM
" OJIHOTO M TOIO XK€ yria.
TOrO K€ yIia [TpumeHsTh JTaHHbBIE

26 Tpuronomerpuueckue | 2 | 3aBUCHMOCTH TS
TOXIECTBA JI0Ka3aTenbCTBa

27 CHHYC, KOCHHYC U 1 | ToXzIecTBa, B YaCTHOCTHU
TAHI€HC YIJIOB a U —a Ha ONpeeNCHHbIX

28 @DopmyIbl CI0KEHUS 2 et

29 Cunyc, KOCUHYC 1 1 | lpumensars IIpx
TaHI'€HC JIBOMHOTO pe0dpasoBaHMAX n
yria BBIUUCICHUSIX (OPMYIIBI

30 CuHyC, KOCHHYC U 1 | cpiasH
TAHTEHC MOJIOBUHHOIO 1 IHOE OIS pl A5G 0 b
yria byHKIMK yriaoB a ¥ -4,

31 DopMyITHI 5 | bopmyib CILOKEHU,

NpHBETeHus bopMyIIbI  TBOMHBIX H

32 Cymma 1 pa3HOCTb 1 | MOJIOBMHHBIX yrios,
cuycon. Cymma i GbopMyIlbl  IPUBEACHWSI,
pPa3HOCTh KOCHHYCOB bopmyner  cymmbl
VYpox 06001meHus u 1 | pasHOCTH CHHYCOB,
cucTeMaTh3aluu CYMMBL M pasHOCTH
SHAHMI KOCHUHYCOB.

KoHTponbHas paboTa 1 Jloka3pIBaTh TOXAECTBA,

«TpuroHoMeTpu4ecku TPUMCHSAA ~ pasiHHbIC

& hOpMYJTBD. METO/Ibl, UCIOJIb3Ys BCE
M3Y4YEHHbIE (OPMYJIBL.
IIpumeHsaTh BCE
W3y4YCHHBIE CBOWCTBA M
bopMynbl NPH peleHUH
NPUKIAIHBIX 3a7ad |
3a1a4 MOBBIIIEHHON
CJIOKHOCTH.

I'naBa VI 20 | Ymerp HaXOJUTh

Tpuronomerpunuyeckue apKCHHYC, AapKKOCHHYC,

YPaBHeHHUs apKTaHTe€HC

33 YpaBHEHHE COSX= a 3 | melictBUTeNbHOTO 4Mcla. | [[eHHOCTH  HAYYHOTO

34 YpaBHeH#ne sinx= a 3 | [IpumensTH (bOpMYITBI | TO3HAHUSA:

35 VpaBHeHue tgx= a 2 | 1 HaXOXKIEHUs KOpHeH | dusmueckoe

36 Perienue O | ypaBHEHUH COSX= @, | BOCIIMTaHUE,
TPUTOHOMETPHUYECKUX sinx=a, tgx= a. Ywmers | hopmupoBanue
ypaBHEHUH pemarb KYJIbTYpPbI 310pOBbS U

37 T[IpruMepb! pereHHs 1 | TpUroHOMETpHUYECKHE HMOIMOHAIBHOTO
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MPOCTEUIIINX
TPUTOHOMETPUYECKHUX
HEPABEHCTB

Ypok 060061IeHNST 1
CHCTEMATHU3ALUN
3HaHUU

KonrponsHas pabora
«TpuroHomerpuuecku
€ YpPaBHECHUS»

HTorosoe noBropeHue

YpPaBHECHUS:  JIMHEHHbIE
OTHOCHUTEJIbHO  CHHYCA,
KOCHHYCa, TAHT€HCa yria
(uncma), cBomsmUecs K
KBaJpPaTHBIM U JAPYIHM
anredpandecKkum
YPaBHEHUSAM nocJne
3aMEHbl  HEU3BECTHOTO,
CBOJSILIIUECS K
MPOCTEUILINM
TPUTOHOMETPUYECKUM
YpaBHEHUSAM nocie
pazioKeHus Ha
MHOXHUTEJH.
[Ipumensats BCE
W3yYCHHBIE CBOWCTBA M
CITOCOOBI penieHus
TPUTOHOMETPUUECKUX
YpaBHEHUN U HEPABEHCTB
npu perieHun
NPUKIAIHBIX 3aJad |
3a7a4 MTOBBIILIEHHOMN
CJI0’KHOCTH.

Onaromnony4usi:
DKOJIO0TrH4ecKoe
BOCITUTAHUE:

[Tarpuotryeckoe
BOCIIUTAHUE
TpynoBoe
BOCIIUTAHUE
DKOJIOTUYECKOE
BOCIIUTAHUE

Bcero

10

I'eomeTpus

I'nasa VIII. Hexkoropsie
CBeJeHHUS U3 IVIAHUMETPHHU

10

OKpyXHOCTb. YTJIBI U
OTPE3KH, CBSI3aHHBIC C
OKPYKHOCTBIO.

®opMyIHpOBATH
TEOpEeMbI 00 yrie Mexny
KacaTeJIbHOM M XOPIOoH,
00 OTpe3Kax
MIEPECEKAOINXCA  XOP/I,
0 KBaJparTe KacaTeJbHO;
¢dbopMynupoBaTh
bopMmybl TUTST
BBIUHCIICHUS YIJIOB
MEXIY JIBYMSI
MEPECEKAIOILUMUCS
XOpAaMH, MEXIYy IBYMS
CEKYILUMHU,
MPOBEAEHHBIMHA u3
OJIHOM TOYKH,;
¢dbopMynupoBaTh
YTBEPKIACHUS 0
CBOMCTBAaX M IIpU3HAKAX
BIINCAHHOTO u
OIMCAHHOTO
YEThIPEXYTOJIbHUKOB;
pemarb 3a1a4n c
UCIIOJIb30BaHUEM
WU3y4YEHHBIX TEOpEM U

opmyn

Pemenue
TPEYTOJbHUKOB

®opMyIHpOBaThH
(dbopMyIbl, BEIpa)Karolye

ITatpuoTnueckoe
BOCIIUTaHHE:
I'paxxnanckoe
BOCIIUTAHHE
JlyxoBHO-
HPaBCTBEHHOE
BOCITUTaHUEC
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I'eomerpust

MeANaHy U OHCCEKTPUCY
TpPEeYroJbHUKa 4Yepe3 ero

CTOPOHBI, = a  TaKXKe
pa3iInyHbIe bopmyIbl
IUTOIIAI! TPEYTOJIbHUKA,
pemarpb 3a7a4H,

UCIIOJIBb3YS. BBIBEJCHHBIC
bopmyIb

YeTbIpEXYroyIbHUK, 4 | popmynupoBaTh
Kkjaccuukanus CBOWCTBA W IPHU3HAKH
YETBIPEXYTOJILHUKOB, napajienorpaMmma,
CBOWCTBA U IPU3HAKU IPSMOYTOJIbHUKA,
napajiesIorpaMma, KBazpata U pomoa;
PSIMOYTOJIbHUKA, HaXO0XKJCHUS JUINHBI
KBajipaTa, pomoa. cpenHei JTUHUT
Tpaneuus, cpennss Tparnenum;
JIMHUS Tpanenun OKOJIO  HEro,  3HaTh
bopmybl Iomazaeu
IpSMOYTOJIbHUKA,
KBaJpara,
napauiesorpaMma,
pom0a, Tpaneuuu
UCMOJb30BaTh UX IpH
pelIeHnn 3a1a4
Beenenue 3 | [lepeuucnarb OCHOBHBIE
1,2 IIpenmer 1 | ¢urypsl B mpoctpancTse | TpynoBoe
CTEpEOMETPUU (Touka, npsMasi, | BOCOUTaHUE
AKCHOMBI IUIOCKOCTB ), OcTeTnyeckoe
CTEpEOMETPUU (bopMynupoBaTh TPH | BOCIIMTAHHE
aKCHOMBI 00 ux | llenHocT Hay4yHOro
B3alMHOM MO3HAHUS
pacroIoKEeHUN u
WUTIOCTPUPOBATH 3TH
aKCUOMBI IIPUMEpPAMU U3
OKpYyXKaroleun
00CTaHOBKHU
3 Hexotopsie 2 | ®opmynHrpoBaTh "
CIIECTBUS U3 aKCUOM JIOKa3bIBaThb TEOPEMY O
IJIOCKOCTH, MPOXOASUIEH
yepe3 IMpsIMyHO U HE
JeXKaIlyro Ha HEM TOUKY,
U TEOPEMY O IIJIOCKOCTH,
MPOXOIAIIECH 4epe3 ABe
NIEPECEKAIOINECS
psIMbIe
I'naga 1. TlapannenbHOCTH 18 | ®opmynupoBarh
NPSAMbIX U IJIOCKOCTE omnpeaeneHue
§1 IlapamiensHOCTH 4 | mapajuleNbHBIX NPAMBIX B | Du3nueckoe
MPSIMBIX, TIPSIMOU U IIPOCTPAHCTBE, BOCIIUTAHHE,
IIJI0OCKOCTH dbopmynupoBaTh u | popMHpOBaHUE
4 [TapannensHbIe 1 | mokaspIBaThb TEOPEMBI O | KYJIBTYPHI 3J0POBbS U
HpsAMBIE B HapayieNIbHBIX TPSAMBIX; | SMOLMOHAILHOIO
IPOCTPAaHCTBE OOBACHATH, Kakue | Gnaronoyydus
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[TapamienbHOCTB TPEX
IPSIMBIX

[TapamiensHOCTB
MPSAMON U TIIOCKOCTH

BO3MO>KHBI ciy4yau
B3aUMHOTO
pacnoaoXeHus NpsiMOH U
MIJIOCKOCTH B
MIPOCTPAHCTBE, u
IMPUBOJAUTH
WUTIOCTPUPYIOIIHE
MIPUMEPEL us3
OKpY’Karolen
00CTaHOBKU,
dbopmyaupoBaTh
oInpezeseHue
napajuieibHbIX MPSAMOU U
MJIOCKOCTH,

dbopmyaupoBaTh u
JO0Ka3bIBaTh
YTBEPIKICHHS 0

MapaJUIETIbHOCTH MPSMOM
U TUIOCKOCTH (CBOICTBA U
MPU3HAK); peuarb
3aJjauy Ha BBIUMCIICHHUE U
JI0Ka3aTeNbCTBO,
CBSI3aHHBIE CO B3aMMHBIM
PAcIIONIOKEHHEM TIPSMBIX
1 IJIOCKOCTEH

§2 Bzaumnoe OOBSCHATS, Kakue
pacrooKeHue BO3MOYKHBI ciy4au
MPSIMBIX B B3aMMHOT'0
MIPOCTPAHCTBE. YTOII PacmoI0KEHUS JBYX
MEXIY IBYMS MPSIMBIX B MPOCTPAHCTRE,
PSIMBIMU u PUBOJIUTD
CkpemmBaroiuecs WJUTIOCTPUPYIOIIHE
TIPSIMbIE MIPUMEPBHI;
Vel ¢ dbopMyIUpOBaTh
COHAIPABJICHHBIMU omnpeneneHue
CTOpOHaMU CKPEITUBAIOIINXCS
Yron mexny HPAMBIX,
IPSIMBIMU (1)OpMYJ'H/IpOBaTI) u
Ypok 060611eHus 1 JIOKa3bIBaTh TEOpEMY,
cHCTeMaTHu3aIuu BBIPAXKAIOMIYIO  IIPU3HAK
3HAHUN CKPELIMBAIOIINXCS
KonTponbnas pabota MpAMBIX, M TCOpeMy O
«ITapamiensHOCTh MJIOCKOCTH, MPOXOALIEN
= MPSAMBIX, IPSIMOU U qepes onHy u3
= IUIOCKOCTH CKpCIIUBAIOINXCA 5
2 MPSIMBIX U TTapajuieTbHON
S JIpyrou MPSMON;
e OOBACHATH, KakHe JBa
Ty4a Ha3bIBAIOTCS
COHAINPaBJICHHBIMH,
dbopMynupoBaTh u
JIOKa3bIBaTh TEOpeMy 00
yriax c

DKOJIOTHYECKOE
BOCIIUTAHUC
TpynoBoe
BOCIIUTAHUC
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COHAIPaBICHHBIMU
CTOpOHAMH;, OOBSCHSTS,
9TO Ha3bIBACTCS YIJIOM
MEXITY
MePECEKAFOIIUMUCS
OpSIMBIMA U YTJIOM
MEXTY
CKPEIIUBAOIIUMUCS
PSIMBIMU; peliarhb
3a7ja4 Ha BBIYUCJICHHUE U
JIOKa3aTeNIbCTBO,
CBSI3aHHBIC CO B3aMMHBIM
pacrojoKEeHUEM  JBYX
MOPSIMBIX U YTIIOM MEXITY
HUMH

§3 INapamienbHOCTh dopmyIUpOBATH
IIJIOCKOCTEN oIpeneIeHue
10 [TapamiensHbIe napajuieabHbIX
TUIOCKOCTH IUIOCKOCTEH,
11 CaolicTBa dbopMyIupoBaTh u
napaieIbHbBIX JIOKa3bIBaTh
IUIOCKOCTEH YTBEPKIACHUS 0
NpU3HAKe U CBOMCTBax
napajuieIbHBIX
IIOCKOCTEH,
UCTIOJIb30BaTh 3TH
YTBEPXKICHUS npu
peneHnn 3a1a4
§4 Terpasap u OOBSCHATS, Kakas
napajiesIenune, ¢durypa Ha3bIBAETCS
12 Terparnp TETPAdJpPOM M  Kakas
13 [Tapannenenunen NapajuIeIenUIeIoM,
14 3amaun Ha IOKAa3bIBAaTh HA YepTekKax

IIOCTPOEHUE CEUYCHUI

Ypok 060061eHHS 1

U MOJIEJISAIX MX 3JIEMEHTBI,
n300paxarb 3TU (QUrypHI

cHCTeMaTHu3aIuu Ha pUCYHKaX,

SHAHUU WJUTFOCTPUPOBATh C  HUX
MOMOINBIO  Pa3JIMYHbIE
ciyvyau B3aMMHOT'O
PACIIOJIOKEHUST  TIPSIMBIX
u MJIOCKOCTEM B
MIPOCTPAHCTBE;
dbopMynupoBaTh H
JIOKa3bIBaTh
YTBEPKICHUS 0
CBOMCTBaxX
napajuiejenunesa;
OOBSCHATD, 4TO
Ha3bIBAaeTCs  CCUCHHEM
TeTpadapa
(mapannenenumnena),
pemarb 3aJa491 Ha
IIOCTPOEHUE CEYEHUI
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TeTpasapa u

napajuiejenumnena Ha
yepTexe
KontponbHas 1
pabota«llepnenaukyn
SIPHOCTD MPSIMBIX U
IIJIOCKOCTEN».
3auet Nel 1
I'naea I1. 19 | ®opmynupoBaTh
[lepneHIUKYJIAPHOCTH onpeneseHue
NPSMBIX U IJIOCKOCTEN MePHEHIUKYISIPHBIX
15 §1 5 | npsAMBIX B MPOCTPAHCTRBE; | DCTETHYECKOE
[lepneHUKYISIPHOCTD bopmynupoBaTh U | BOCIMTaHUE
MPSIMOM U TIOCKOCTH JIOKa3pIBaTh JIeMMy O | LleHHOCTH Hay4YyHOTO
16 [MeprieH MK YIIPHbIE 1 | nepneHAUKYISIPHOCTH MMO3HAHUS
psIMBbIE B JIBYX napauleNbHbIX | dusznyeckoe
IIPOCTPAHCTBE IpSAMBIX K TPETbEH | BOCIIUTAHHUE,
17 [MapamnenbHbie 1 | mpsiMoii; popmynupoBaTh | opMHpPOBaHHE
HpsAMEIE, ONpEACIIEHUE  NIPAMOH, | KyJbTYpPhl 3OPOBBS U
NEPIICHAUKYIISIPHBIC K HepHeH,HHKyHHpHOﬁ K | SMOIIMOHAJIBHOI'O
TUIOCKOCTH IUIOCKOCTH, U IIPUBOAUTH | GJIAr OOy S
18 [Tpuznak 1 | WUIIOCTpUpPYOIHE
MEPIECHANKYISPHOCTH PUMEPBI u3
MPSMOU U TIIOCKOCTH OKpYKarouen
Teopema o npsIMOi, 2 | obcraHOBKH;
MEPIICHANKYISIPHON K opmyHpoBaTh u
ILIOCKOCTH JIOKa3bIBaTh TEOPEMBI
(mpsimyro u 0OpaTHyIO) O
CBSI3U MEXITY
MapauIeTbHOCTHIO
TIPSIMBIX " 1704
MEePHEHANKYJISIPHOCTHIO
K IUIOCKOCTH, TEOPEMY,
BBIPAXKAIOIIYIO TPHU3HAK
MEePIEHINKYISIPHOCTH
MNpsIMOM U TUIOCKOCTH, U
TEOpeMy 0
CYILIECTBOBaHUU u
€MHCTBEHHOCTH
OpsIMOM,  MPOXOJALIEH
4yepe3 MaHHYI0 TOYKY U
NepHEHANKYISIPHON K
JTaHHOM MJIOCKOCTH;
pemiatb  3adadyd  Ha
BBIYHCIICHHE "
JI0Ka3aTeNbCTBO,
CBsI3aHHBIE c
NePHEHANKYISIPHOCTHIO
MIPSIMOM M TNIOCKOCTH
§2 lNepnenaukynapu | 7 | OOBACHATb, 4YTO TakKoe
HAaKJIOHHBIE. YTOI MIEPIIECHIUKYIISP 51
MEXIy NMPsSMOU U HAaKJIOHHAsl K IUJIOCKOCTH,
IJI0CKOCTBIO 4TO Ha3bIBACTCS
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19

Paccrosaue oT TOUKH
JI0 INIOCKOCTH

20

Teopema o Tpéx
MIEePIEeHIUKYIIIpax

21

Yroa Mexay npsamMon
U TJIOCKOCTBIO

MPOEKIMEN HAKJIIOHHOM,
4TO Ha3bIBaeTCs
paccTosiHueM: OT TOYKH
0 TUIOCKOCTH, MEXIY
napayuieabHbBIMU
IJIOCKOCTSIMHU, MEXIY
CKpEIIHUBAIOIIUMUCS
MPSIMBIMU;
dbopMynupoBath u
JIOKa3bIBaTh TEOPEMY O
TpEX MepHeHAUKYIIpax
U IpPUMEHATH €€ IIpHU
pelieHun 3azauy;
OOBSICHITh, YTO TaKoOE
OpTOTOHAJIbHAS
MPOCKIUS TOYKH
(¢urypsl) Ha TMIOCKOCTH,
M JIOKa3blBaTh,  4TO
MpoeKIMerd npsMON Ha
IIJIOCKOCTb, HE
NEPIeHIUKYIAPHYIO K
ATOM NPSMOM, SBIISIETCS
npsiMasi; OOBSCHATH, YTO
Ha3bIBACTCS YIJI0M
MEXIY MpSMOit u
IJIOCKOCTBI0O M KaKUM
CBOICTBOM OH 00IIajaer;
O0BACHATH, YTO TaKOE
LEHTpajdbHas MPOEKIIHS
TOUKH(PUTypHI) Ha
MJIOCKOCTh

Pemenwue 3anaq no
Matepuanam KHMMos
EI'D no u3yuenHoi
TEME.

§3 JAByrpaHHblil yrod.
[lepnieH IUKYISIPHOCTD
IIJIOCKOCTEN

22

JIByrpaHHBIN yroJI.

23

IIpusnax
MePIEHIUKYIISIPHOCTH
JIBYX TIJIOCKOCTEN

24

[IpssMOyTONBHBIN
napajuleIeuIe

OOBACHATS, Kakast
dburypa Ha3bIBAETCS
NBYIpaHHBIM  yTJIIOM |
Kak OH  u3Mepsercs;
NOKa3bIBaTh, 4YTO BCE
JIMHEWHbIE YTIIbL
JIBYTPAHHOTO yTJIa PaBHBI
IpyT JApYyry; OOBSCHSTH,
9TO TaKOE YToJI MEXIy
NepeceKaroIUMHUCs
TUTOCKOCTSIMH M B KaKWX
npezenax OH
W3MEHSETCS,
dbopmynupoBaTh
OTpeNeieHne  B3aMMHO
NEePIEHAUKYIISPHBIX
IUIOCKOCTEH,
(bopmynupoBaTh u
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JIOKa3bIBaTh TEOPEMY O
MpU3HAKE
MEePIEeHANKYISIPHOCTH
JIBYX MJIOCKOCTEH;
00BACHAT, KaKoi
NapasieaenuIe
Ha3bIBACTCS
MPSIMOYTOJIbHBIM,
dbopmyaupoBaTh u
JIOKa3bIBaTh
YTBEPXKICHUS O  €ro
CBOMCTBAX; pelarhb
3aJla4d Ha BBIUKMCIICHHUE U
JI0Ka3aTeJIbCTBO c
KCIOJIb30BAHUEM TEOPEM
0 TNEePHEeHAUKYISIPHOCTH
NPSAMBIX U TJIOCKOCTEH, a

TaKxke 3aJa9u Ha
MOCTPOCHUE CeueHH I
MPSAMOYTOJIBHOTO
napasuiesienumena Ha
YepTexKe

Hcnonb3oBaTh
KOMIBIOTEPHBIE
MPOTPaMMBI npu
W3y4YCHUU BOIIPOCOB,

CBA3aHHBIX CO B3aMMHBIM
PacCIioJIOKCHHUEM NIPSAMBIX

Ha3bIBACTCS IMPU3MON U
Kak  HasbBalOTCI €€
JJIEMEHTBI, KaKas Ipusma
HAa3bIBACTCs IPSIMOH,

u IUIOCKOCTEH B
MIPOCTPAHCTBE
Ypok 0600611eHus 1 1
CHUCTeMaTH3aIluH
3HaHUH
KonTtponbHas pabora 1
«IlepnieHIUKYIAPHOCT
b TIPSIMBIX U
TUIOCKOCTEM.
3ayet No2 1
I'naga II1. MHOTOTPAHHUKH. 13 | OObsCHATD, Kakas
§1 Ionsarue 3 | durypa HasbiBaeTcs | [larpuoTnueckoe
MHOTOTPaHHUKA. MHOTOTPAaHHUKOM U KaK | BOCITUTAHHUE:
[Tpuzma Ha3bIBAIOTCSA ero | ['paxxnanckoe
27 Iloustue 1 | »IeMeHTHl, KakoOM | BOCIIUTaHUE
E MHOI'OTpaHHHKa MHOT'OTpaHHUK I[}/'XOBHO-
2. 30 [Tpusma. 2 | Ha3pIBAeTCsl BBIMYKIIBIM, | HDABCTBEHHOE
2 MPUBOIUTH MIPUMEPHI | BOCIIUTAHHE
S MHOI'OTPaHHHUKOB;
o OOBSICHATH KaKoM
MHOTOTPaHHUK
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HAKJIOHHOM,
IIPaBUJILHOM,
n300pakaTh TMPU3MBI Ha
PHUCYHKE; OOBSICHATD, YTO
Ha3bIBACTCSl  IUIOLIAJBIO
NOJTHOM(O0KOBOIA)
IIOBEPXHOCTU IPU3MBI, U
JIOKa3bIBaThb TEOPEMY O
IUIOIIAAN OOKOBOM
IIOBEPXHOCTH IPSIMOM
IIPU3MBI; pelIaTh 3ala4yu
Ha BBIUHCIICHUE u
JI0Ka3aTeNbCTBO,
CBSI3aHHBIE C IPU3MOM

§2 IMupamuna

32

[Tupamuga

-

33

[IpaBunbHas
nvpamua

34

VYceuénnas nupamuaa

OOBACHSTD, KaKoM
MHOTOTPaHHUK
HAa3bIBACTCS MUPaMUI0N
M KaK Ha3bpIBalOTCS €&
AIIEMEHTHI, 4TO
Ha3bIBACTCS  ILIOIIAJIbIO
MTOJTHOK(OOKOBOI)
MTOBEPXHOCTH MMUPAMHU/IBI,
OOBSCHSTS, Kakas
nMpaMuJia  Ha3bIBaCTCs
MPaBUJILHOM,
JIOKa3bIBaTh
YTBEPKACHHE 0
cBoOiicTBaXx €€ OOKOBBIX
p€6ep 1 OOKOBBIX TpaHe
U TEOpeMy O ILIOLIAAU
OOKOBOH  MOBEPXHOCTH
MPABWJILHON THPaMHU/IBI,
OOBSICHATD, KaKoi
MHOTOTPaHHUK
Ha3bIBACTCSI  YCEUEHHOM
MUPAMUION 31 KaK
HAa3bIBAIOTCS eé
AJIEMEHTBI,  JIOKa3bIBaTh
TeoOpeMy O  IUIOLIAau
OOKOBOIl ~ MOBEPXHOCTH
MIPaBUJIILHON  YCEYEHHOMN
MU PAMH/IBI, pemiathb
3aJlauM Ha BBIUMCIICHHUE U
JI0Ka3aTeNbCTBO,
CBSI3aHHBIE c
MUpaMuJaMi, a TaKKe
3alayd  Ha TIOCTPOEHUE
CEYeHUN MNHpaMHJ Ha
yepTexe

§3 IlpaBmiibHBIC
MHOTOTPaHHUKHU
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Cummerpus B
IIPOCTPAHCTBE

OOBACHATH, KaKHE TOYKH
Ha3bIBAIOTCS
CHUMMETPUYHBIMU
OTHOCUTEIBHO
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36 [Tonsatue 1 | rouku(npsmoit,
MIPaBUIHLHOTO IUIOCKOCTH), 4YTO TaKoe
MHOTOTPaHHUKA eHTp(0Ch,  TUIOCKOCTBH)
37 DeMeHTbI 1 | cummerpun burypsl,
CUMMETpPUHU IIPUBOAUTH IPUMEPHI
ITPaBUIIbHBIX dburyp, o0amarmux
MHOTOTPaHHHKOB AIIEMEHTaMU CUMMETPHH,
Ypok 00001IeHNST 1 1 |a  Takke MIPUMEPBI
cHCTeMaTH3aluu CUMMETPUHU B
3HAHUU apXUTEKType, TEXHHKE,
IPUPOJIE; OOBSCHATH
KaKon MHOT'OI'PAaHHUK
HA3bIBACTCS IPABUIBLHBIM
, JOKasbIBaTh, YTO HE
CYILECTBYET
MPaBUIHHOTO
MHOTOTpaHHUKA,
rpaHsIMH KOTOPOTO
ABIIAIOTCS ~ MPaBUJIbHBIC
N-yroJpHUKU T1pu N=6;
OOBSCHSTS, Kakue
CYIIECTBYIOT BH/IBI
MIPaBUIIbHBIX
MHOTOT'PaHHHKOB "
KaKUMH SJIEMEHTaMU OHH
00nanaT
Hcnonb3oBath
KOMITBIOTEPHBIE
IPOrPaMMBbI npu
U3y4CHUH TEMBI
«MHOTOrpaHHUKN)»
KonTponbnas padota 1
«MHOTOrpaHHUKUY.
3auet No3 1
3ak/ouuTebHOE 5 TpynoBoe
NMOBTOpPEHME Kypca BOCIIUTaHHE
reomerpuu 10 kiaacc DcTeTnyeckoe
BOCIIUTaHHE
duznueckoe
BOCIIUTaHHE,
¢dbopMupoBaHue
KYJIBTYPBI 3/10pPOBbsI U
HMOITUOHATBHOTO
Onaromnony4us:
Bcero 68
Hroro 170
11 kaace
2 I'naBa VII 15 | Ilo rpadukam ¢yHKUIUI
i s Z Tpuronomerpuyeckue OIMCHIBAaTh MX CBOWCTBA
= = S | byHkuun (MOHOTOHHOCTb,
e = =38 O6nactp onpeneneHust | 2 OrPaHUYEHHOCTH, [Tarpuotnueckoe
2 =g ¥ MHO>KECTBO 3HaUECHU I YETHOCTh, HEYETHOCTD, | BOCIIMTAHHE
= TPUTOHOMETPHUYECKUX MEPUOTUIHOCTB ). I'paxxmanckoe
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byHKUIMI o0agaromux BOCIIUTaHHE
39 YETHOCTD, HEUETHOCTD, | 2 3aJJaHHBIMA CBOMCTBAMH | DKOJOTHYECKOE
NEPUOIUIHOCTD (Hammpumep, BOCIIUTaHHE
TPUTOHOMETPUUECKUX OTPaHUYEHHOCTH).
byHKIMI PazpscHATH CMBICIT
40 CaoticTBO pyHKIMH Y = | 3 IIEPEUNCIIEHHBIX
cosxu eé rpaduk CBOWCTB.
41 CpoiicTBO QpyHKIMU Y = | 2 N3o0paxarh  rpaduxu
sinxu e€ rpaduk TPUTOHOMETPUYECKUX
42 CgoiicTBa u rpaduku 2 GyHKIME C  TOMOIIBIO
dynkmmit y = tgxuy= rpadonoctpourenei,
ctgx OIMCHIBATh UX CBOMCTBA.
43 O6parHble 1 Pacnio3znaBate rpaduku
TPUTOHOMETPUUYECKHUE TPUTOHOMETPUICCKUX
dysKIMN byHKIMA. Ctpouth
Ypok 06061eHus 1 2 rpaduKu AJIEeMEHTaPHBIX
CHCTEMAaTHU3aLuU yHxumit, HCTIONIB3YA
SHAHMI rpadonocTponuTe ,
KontpoinpHas padora 1 I SEID CBOHCTBA
«Tpuronomerpudeckue SIIEMEHTAPHBIX (PYHKIHA
DYHKIHI. 0 UX rpaukam
I'masa VIII 17 | llpuBomauts  IIpUMEPBI
IIpousBoaHas u eé GyHKIUH, SBISIONIUXCS
reoMeTpUYecKHii CMBICI HETIPEPHIBHBIMH,
44 [IpousBonHas 2 UMEIOIIUX IlenHOCTH HAYYHOTO
45 [IpousBoHast CTETICHHOH | 2 BEPTUKAIBHYIO, MO3HAHUSA
byHKIIUU TOPU30HTAIILHYIO duzuyeckoe
46 ITpaBuna 3 ACHMIITOTY. 3alMChIBAaTh | BOCIIMTAHKE,
mudepeHIpoBaHUs yYpaBHEHUE KaxXI0H U3 | GOpMHUPOBAHHE
47 [TpousBonHEIC 3 9TUX ACHUMITOT. YMETbh | KyJAbTYPBI 3J0POBbS U
HEKOTOPBIX no rpapuky (GYHKIHH | SMOIHOHAIBHOTO
JIEMEHTApHBIX (YHKIUN ONpECHCIIATD Onaromnoy4us:
48 I'eomerpuueckuii cmbicn | 4 IIPOMEXYTKH DKOJIOTHYECKOEe
TIPOM3BOIHOI HEMPEPHIBHOCTH U TOYKH | BOCIIUTAHUE
VYpok 0606MeHHs 1 2 paspbiBa, €CIM TakKue
CHCTEMATH3aLlMN 3HAHUI HMEIOTCA. Ymerb
KonTposbHhast pabora 1 AOKA3bIBATH
«[TpousBomHas u ee HCTIPEPBIBHOCTD
r€OMETPUYECKHUN ynxmm. Haxoxuts
CMBICID. IPOU3BOJIHBIE
I'na | Ilpumenenue 13 | P/ICMCHTApHBIX
Ba | MPOM3BOIHOI K bynxmit. Haxonuts
IX HCCIET0BAHMIO MPOU3BO/IHBIE  CYMMBEI,
dynKumii MIPOU3BEICHUS u
49 | Bo3pacTaHue 2 acTHoro ABYX | Tpymosoe
yObIBaHHE (YHKIUU (I’yHKHHI:I’ TPOUSBOMHYIO | pocryTanue
50 | Dxcrpemymsr pyskmun | 2| CHOKHOH QyHKiun y = P | Serernueckoe
51 IIpumenenne 2 (kx+ b). BOCIIUTaHHE
MIPOU3BOJIHOM K HpHMeH’{TI’V TOMATHE | [legpocTH — HAYYHOTO
MOCTPOEHUIO IpahuKOB TIPOM3SBOZHON TPY | nosnanus
e peleHnn 3a1a4q
52 Haubonbmiee u 3 Haxonurs BIOpYtO
MIPOU3BOIHYIO u

HanMMCHBIICC 3HAUYCHU A
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«KombuHaTopuka.

HWcnonw3oBaTe cBOIiCTBa
Yyuclia COYETaHUM NpH

byHKIIUHU YCKOpPEHHEe  IMpoliecca,
53 Brimykiocts rpaduka 1 OMHUCHIBAEMOTO c
GyHKIUH, TOYKU MIOMOIIIBIO hopmyIIbI.
neperuda Haxomute mnpomMexyTku
Ypok 060011eHus 1 2 BO3pACTaHUS u
CHCTEMaTH3alluy 3HAaHUH yOBIBaHUS Gynxuy.
KonrposnsHas pabora 1 Haxoxuts TOYKH
«[Tpumenenue MUHUMYMa u
MPOU3BOIHOM K MakCuMyMa (yHKIIHH.
HCCIIE0BAHUIO Haxomnte HamOoIbIIEE
byHKIHI. u HaMMEHBIIICEe
I'maBa X 12 | 3HaueHuss (QyHKOIUU HA
I/I]-[Terpaﬂ OTpE3KE.
54 IlepBooOpazHas 2 Haxonwute Hambombiiee | [Tarpuornyeckoe
55 [IpaBuna HaXOXKAEHUS 3 . HaMMCHBIICC | pocniuTaHue:
epBOOOPaA3HBIX 3HAYCHUS PYHKLHH. I'paxxnanckoe
56 TInomanm 2 HccnenoBath (QYHKIHIO | gocrmraniie
KPHBOJIMHEWHOM ¢ TIOMOILBIO | J[yxOBHO-
Tpanelnyu ¥ HHTETPal HP0H3BOHHOI7I U CTPOUTD | gpaBCTBEHHOE
57,5 | Bbluncienue UHTErpajos | - e€ rpadux. BOCIIUTaHHE
8 Brlunciienune miomanei Brraucasts
UTYp ¢ MOMOLLBIO npHOIHKEHHOE
MHTErPAoB 3HaueHue  IUIOWAM
59 [Ipumenenue 2 R
HPOM3BOIHOMN MHTErpana Tpamenuu.  Haxonuts
K PEIIEHUIO HCpBOO6P33HLIe
MPAKTUYECKHX 3a/1a4 (bYHKHH?I: y =%, tie p_
VYpok 06001meHns n 2 R, y= sinx, y= cosx, y=
CHCTEMaTH3alluy 3HAaHUN tgx.
KonTponbhas padota 1 Haxoppurs
«MHTerpan. nepBOOGPasHLIe
dynxumit: f (x) + g(x),
kixy m f (kx+ D).
Bprunciare  mmomaaun
KPHUBOJIMHENHON
Tpamenyu C IOMOIIBIO
¢dopmynsl  HproToHa—
JletiOHwMIIA.
I'masa XI 11 | IIpumensaTs IIPaBUJIO
= Kom0unnaropuka IIPOU3BEIECHUS npu
= 60 [TpaBuio npownsBenenus | 1 BbIBOZIE (popmyinl uncina | [larproTHueckoe
5 61 IlepecTtanoBKH 2 NIEPECTAHOBOK. BOCIIUTaHUE:
E 62 Pasmemenus 1 Cosnasatb TpynoBoe
5 63 CoueraHus U X 2 MaTeMaTH4ecKue BOCIIUTaHHE
= CBOMCTBA MOJIENIA UL PEIICHHS | DCTETHUECKOE
2 64 Bunom Herotona 2 KOMOMHATOPHBIX 33124 C | BOCIIUTAHUE
§ VYpok 06001eHus u 2 TIOMOIBIO nozxCaeTa
= CHCTEMATH3AIINH 3HAHNI. qdciia M pasMCHICHHH,
2 KonrtponsHas pabora 1 IIEPECTaHOBOK u
2 COYETaHUM.
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pEeIICHUN  TPUKIIATHBIX
3a1a4y u npu
KOHCTPYHUPOBaHUU

TpeyroysbHuka [lackans.
[Ipumensars  dopmymny
o6unoma HreloroHa. mpu
BO3BEIeHUN OWHOMa B
HaTYpaJbHYIO CTCIICHb

BeposiITHOCTB M CTATHCTHKA

I'nasa XII 12

JJieMeHThI TEOPHH

BEPOATHOCTEN

65 CoObITHs 1

66 KoMmOunamws coobITHi. 1
[IpotuBononoxuoe
coOBITHE

67 BepositTHOCTh COOBITHS 2

68 CroxeHue BeposiTHOCTEH | 2

69 HezaBucumelie coObiTus. | 1
YMHOXKEHUE
BEPOATHOCTEM

70 Cratuctudeckas 2
BEPOSITHOCTh
Ypok 00001IeHNS 1 2
CHUCTEMaTU3allMy 3HAHUI
KontponbHas pabora 1
«DJIEMEHTBI TEOpUn
BEPOSTHOCTEI.

I'nasa XIII 9

Crarucruka

71 CrnyyaiiHble BETMUUHBI 2

72 enTpanbHbie 2
TEHJCHITNH

73 Mepsl pazdpoca 2
Ypok 060061IeHS 1 2
cHCTEeMaTH3aIni 3HaHUH
KonTponbnas padota 1

«CTaTuCcTHUKa

IIpuBoguTe  mpUMEpHI
CIIy4YaiHBIX,
JIOCTOBEPHBIX u

HEBO3MOXXHBIX COOBITHII.
Ornpenenarb U HaXOJUTh
CyMMY W IPOHU3BEACHHE
coObiTHil.  Omnpenensts
BEPOSITHOCTb COOBITHS B
KJIACCHYECKOM
nonuMmannu. Haxonute
BEPOSITHOCTb COOBITHS C
UCIIOJIB30BAaHUEM
bopmyn
KOMOHMHATOPUKH,
BEPOSATHOCTD CYMMBI
JBYX HECOBMECTHBIX
COOBITHI M BEPOSITHOCTH
COORITHS,
IIPOTUBOIOJIOKHOTO
naHHomy.  IIpuBonuts
IPUMEpPBl HE3aBUCHMBIX
COOBITHH. Haxonuts
BEPOSTHOCTD
COBMECTHOTO
HaCTYIUICHHUS JBYX
HE3aBHCUMBIX COOBITHIA.
Haxonuts
CTaTUCTUYECKYIO
BEPOSITHOCTh COOBITHI B
ompiITe ¢ OOJBIIUM
YHUCIOM B MCIIBITAaHUM.
HNwmets npencrasinenue o
3aKOHE OOJIBIINX YUCET
3HaTh MTOHATHE
CIIy4YallHOM  BEIIMYUHBI,
MIPEACTABIATh
pacmpeneineHue
3HAQYEHUN  JUCKPETHOU
CIIy4YallHOM BEIMYUHBI B
BUJIC JaCTOTHOH
TaOJIHIIbI, IIOJINTOHA
4acTOT (OTHOCHUTEIbHBIX
yactor). IlpeacraBiare
pacrpeneneHue
3HA4YCHUI HENPEPBIBHOU

[leHHOCTH HAy4HOTO
MMO3HAHUS
dusnyeckoe
BOCIIUTaHHUE,
dhopmupoBaHHe
KYJBTYPBI 3I0POBbS H
SMOIMOHAJILHOI'O
Onaromory4usi:
DKOJIOTHYECKOE
BOCITMTAHUE

I'paxxnanckoe
BOCIIMTAHUE
JlyxoBHO-
HPABCTBEHHOE
BOCIIMTAHUC
OCTETHYECKOE
BOCIIMTAHUC
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CIIy4YallHOM BEIIMYUHBI B

BUJE YaCTOTHOM
TaOJINIIBI n
TUCTOTPaMMBI. 3HaTh
MOHSTHE  TEeHEPATbHOMN
COBOKYITHOCTH "
BbIOOpKH.  [IpuBOAMTH
MIPUMEPBI
penpe3eHTaTUBHBIX
BBIOOPOK 3HauYEHUI
CIIy4YalHOM  BEJIMYMHBI.
3HaTh OCHOBHBIE
LIEHTPAJIbHBIC
TEHJICHIINU: MOy,
MeHany, cpenHee.

Haxonute neHTpajibHbie
TEHACHIINN y4eOHBIX
BBIOOpOK. 3HaTh, Kakas
u3 LIEHTPaIbHBIX
TEHJEHIIMNA HAMITY4IIAM
o0pa3oM XapakTepHu3yeT
COBOKYIHOCTb.  MMmeThb
MpeACTaBICHUE 0
MaTeMaTU4ECKOM
OXMJIaHUU. Bpraucnsate
3HAYEHHUE
MaTeMaTU4eCcKoro
OXKMJIaHHS  CIIy4alHOU
BEJIMYUHBI C KOHEYHBIM
YHCIIOM 3HAYEHUM.
3HaTh OCHOBHBIE MEPBI
pazbpoca 3HAYCHHI
CIIy4YallHOM  BEJIMYMHBI:
pa3Max, OTKJIOHEHHE OT
CPEOHEr0 U HUCIEPCUIO.
Haxomnuts MEPBI
pazbpoca CITy4JaitHOH
BEJIMYUHBI C HEOOIBIITNM
YUCJIOM pAa3jIu4HbIX €€
3HAYEHUU.

HToroBoe moBTOopenne Kypca

13

Bcero

|

102

I'eomerpusi

HOBTOpeHI/le. MHOFOI‘paHHI/IKH

Ilpusma

Tupamuoa

wiN| o1

OOBACHATS, KakKou
MHOTOTPaHHUK
Ha3bIBACTCSl MPU3MON U
Kak  HasblBalOTCI €€
3JIEMEHTHI, KaKast
npu3zma Ha3bIBAETCS
MPSMON, HAKJIOHHOM,
IIPaBUIILHOM,
n300paxkaThb MPHU3MBI Ha
PUCYHKE; OOBSICHSITH,
4TO Ha3bIBACTCS

ITatpuoTnueckoe
BOCIIUTaHHUE:
I'paxxnanckoe
BOCIITUTaHUE
Tpynosoe
BOCITUTaHUE
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IJIOLIAIbIO
MOJIHOM(O0KOBOIA)
IIOBEPXHOCTH MPU3MBI, 1
pemarb 3a/1a4u
CBSI3aHHBIE C MPU3MON
OOBACHSTS, KaKOM
MHOI'OTPaHHUK
HAa3bIBACTCS MHUPAMUION
U Kak Ha3bpIBaIOTCA €€
JJIEMEHTHI, YTO
Ha3bIBACTCS  ILJIOMIAJBIO
oJTHOW(O0KOBOK)
MIOBEPXHOCTHU
MUpPaMUJIbl; OOBIACHSTH,
Kakas nupamuaa
Ha3bIBACTCS IIPABUIIBHOMU

peuiaTb 3aga4uu n
CBA3aHHBIC C
nupaMuaaMH, a TaK¥XKe

3aJa4d Ha IOCTPOEHHE
CeUeHH mnupamMu] U
IIPU3M Ha YepTexe

I'eomerpust

I'naga VI. lnamuap, KOHYC H 14
map
§1 Hunuanp 3
59 [TonsTHe nuIUHIpa 1
60 [Tnomans MoBepXHOCTH 2
ITHHPA
§2 Konyc 3
61 ITonsiTue koHyca 1
62 [Tnomane MOBEPXHOCTH 1
KOHYyca
63 Y ceu€HHBII KOHYC 1
§3 Cdepa 5
64 Cdepa u map 1
[Tnomans chepsl
66 B3aumnoe 1
pacnosoxeHue chepsl u
IJIOCKOCTH
Kacarenbnas mockocTs
K chepe
67 B3anmnoe 1
pacriosio’keHue chepsl 1
IPSAMOI
68 Cdepa, BnucanHas B 2
IAHAPUIECKYTO
MIOBEPXHOCTh
Ypoxk 06006mIeHus 1 1
cHCTEeMaTHU3allui 3HaHUH
KonrtponsHas pabora 1
«wmHap, KoHyC 1
map»
3auet N4 1

OOBSCHATHb, YTO TaKoOe
HUJTUHAPUYECKast
TTOBEPXHOCTH, eé
oOpasyromue U  OCh,
Kakoe TeJO Ha3bIBaeTCs
OWIMHAPOM U Kak
Ha3bIBAIOTCS ero
3JIEMEHTHI, KaK
MOJIYYUTh HVIHH]IP
IIyTEM BpaIleHNs
NPSIMOYTOJIbHUKA;
n300paXkaTh LMIUHAP U
ero ceUyeHus
IJIOCKOCTBIO,
MIPOXOJAILLEH Yepe3 OCh,
u IJI0CKOCTBIO,
NEePHEHANKYIAPHON K
ocH; OOBICHATH, 4YTO
NPUHUMAETCS 3a
II0LIa/1b 00KOBOI1
MOBEPXHOCTU LIWJIMHJpA,
U BBIBOIUTH (HOPMYJIBI

I L BBIYHCIICHUS
OOKOBOM M TOJHOM
IIOBEPXHOCTEH

HUAJIUHAPA; pemarh
3a/ladyl Ha BBIYHCIICHHE
u JI0Ka3aTelIbCTBO,
CBSI3aHHBIE c
HMIHHIPOM

OOBSACHATH, YTO TaKoe

[lemHOCTM Hay4HOrO
MO3HAHUS
duznueckoe
BOCIIUTaHHE,
¢dbopmupoBaHue
KYJIBTYPBI 3/10pPOBbsI U
HMOITUOHATBHOTO
Onaromnony4usi:
DKosornyeckoe
BOCIIUTaHHE
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KOHHYECKast
IIOBEPXHOCTb, eé
oOpasyromue, BepIIMHA
U OCh, Kakoe TeJo
Ha3bIBAETCSI KOHYCOM U
KaK Ha3bpIBalOTCS  €ro
JJIEMEHTHI, Kak
IIOJIyYUTb KOHYC IIyTEM
BpalLCHUS
MPSIMOYTOJIbHOTO
TPEYroJbHUKA,
n300pakaTh KOHYC H €T0
CEUeHMs]  IJIOCKOCTBIO,
MPOXOJSIIEH YepE3 OCh,
u IJIOCKOCTBIO,
NEePIEHIUKYISIPHOW K
ocH; OOBICHATH, 4YTO
MIPUHAMAETCS 3a
Iiomanb 60KOBOM
MIOBEPXHOCTH KOHYCa, U
BBIBOJUTH (OPMYIIBI JUIs
BBIYMCIICHHS ITUIOIIAIEH
OOKOBOW W IOJHOHU
IIOBEPXHOCTEH KOHYCA;
OOBSICHATh, KaKoe TeJo
HAa3bIBACTCS YCEUYEHHBIM
KOHYCOM M KakK €ro

IIOJIYYUTh IyTEM
BpAIllCHHUS
MIPSIMOYTOJIBHOM
TpaIneuny, BBIBOJIUTH
bopmyny TUTSt

BBIUMCIICHUS]  IUIOINAAM
OOKOBOM  MOBEPXHOCTH

YCEUYEHHOTO KOHYCa;
pematb  3aJayd = Ha
BBIYHCIICHHE "
JI0Ka3aTeNbCTBO,

CBSI3aHHBIE C KOHYCOM U
YCEYEHHBIM KOHYCOM
DopmyaupoBaTh
ompeneNneHus cdepel u
mapa, WX  IEHTpa,
paauyca, TaMeTpa;
UCCIIeIoBaTh B3aWMHOE
pacrnoioxenue chepsl u
IJIOCKOCTH,
dbopmynupoBaTh
oTpeieieHue
KacaTeJIbHOW IJIOCKOCTH
K coepe,
dhopmynupoBaTh "
JIOKa3bIBaTh TEOPEMBI O
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I'eomerpusi

CBOWMCTBE M TMpPHU3HAKE
KacaTelbHOU

IUIOCKOCTH; OOBICHSTE,
9TO TNPUHUMACTCS 34
miomaab chepsl U Kak
OHA BBIpAXKACTCA YeEpe3
pamuyc chepsr;
HCCICAOBaTh B3aMMHOE
pacroyioxxenue chepsl u
IIPSIMOM; pelIaTh 3a1a4u,

B KOTOPBIX (PUTYpUPYIOT

KOMOHHALIMHI
MHOTOTPAaHHUKOB M T
BpAIICHUS
I'nasa VII. O6bEMBbI TE 16 | OOBsCHATD, KakK
§1006bEM 2 | m3mepstorcss  00bEMBI | TpymoBoe
MPSIMOYTOJIBHOTO TEJ, MPOBOJSI AHAJIOTHIO | BOCIIUTAHUE
napajuiesenuneia c HU3MEPEHHEM | DCTETUYECKOE
74 [MousTre 00BEMA 1 | muomanen BOCIIUTAHUE
75 O06BEM IPSIMOYTOJIBHOTO 1 MHOTI'OYTOJIbHUKOB; LlenHOCTH Hay4HOTO
napanjeaenuieaa Q)OpMYJ'II/IpOBaTL IIO3HaHUA
OCHOBHEIE CBOMCTBA
00bEMOB U BBIBOJHUTH C
UX TIOMOMIbI0 (hopmyiry
00BéMma
PSIMOYTOJIBHOTO
napasuiesenueia
§2 OOBEMBI IPSIMOI 3 | ®opmynupoBaTh u
MIPU3MBI U IIWIHH]PA JOKa3bIBaTh TEOPEMBI 00
76 O6BEM IIPSIMOI TPU3MBI 2 | 00béMe mpsAMO TPU3MBI
77 O06bEM nuIMHIpa 1 |u o0béMe UMIUHpA;
pemiaTh 3a/1a4H,
CBSI3aHHBIE c
BBEIYUCJIICHUEM O0BEMOB
9THX Tell
§300BEMBI HAKIIOHHOM 4 | BeBoguTh
MIPU3MBI, TUPAMHUIBI U WHTETPATBHYIO popMyTy
KOHYcCa JUIST BBIYUCIICHUS
78 Brruncienune 00EM0B 1 | o6BéMOB Tell u
TEJ C TTIOMOIIBIO JTIOKa3bIBaTh c eé
MHTErpaja MIOMOIIBI0 TEOPEMBI 00
79 OO0BEM HAKIIOHHOM 1 | oObéme HaAKIIOHHOH
MIPU3MBI npumbl, 00  00BEMeE
80 OOBEM NUPaMUJIBI 1 | nupamuabl, 06 00BEME
81 O06BEM KOHYCA 1 | KOHYCa, BBEIBOJUTH
(bopmybI TUTST
BBIUMCICHUS  00BLEMOB

yCeUE€HHOW MUPAMUIBI U

YCE4YEHHOI0 KOHYCa;
peuaTtb 3a/1a4u,
CBJA3aHHBIC C

BBIUHCIICHHEM O0OBEMOB
OTUX TCJI
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§4 OOBEM mapa u
TI0IAJb chepsbl

DopMynHMpoBaTh 151
JOKa3bIBaTh TeopeMy 00

82 O06BEéM mapa o0béMe mapa u c eé
84 [Tnomans cheps IIOMOLIBIO BBIBOJIUTH
Ypok 00001IeHus 1 bopmyny IO AU
CUCTEMaTHU3allu1 3HAaHUU chepsl pemark 3a1a4u ¢
KonrtponsHas pabora NpUMCHEHHEM  (OpMy
«OOBEMBI TE) 00BEMOB Pa3JIMYHBIX TECJI
3aueT Ne5
I'naea IV. Bektopbl B dopMynrpoBaTh
NMPOCTPAHCTBE OINpe/IeJIEHUE  BEKTOPA,
§1 IlonsTHE BEkTOpa B €ero Jnunel, | [latpuotuyeckoe
MIPOCTPAHCTBE KOJUTMHEAPHBIX U | BOCIIUTAHHE:
38,3 | IlonsaTue BeKTOpA. paBHBIX BEKTOPOB, | ['paxxmanckoe
9 PaBeHcTBO BEKTOPOB MIPUBOJIUTH IIPUMEPBI | BOCITUTAHUE
(bU3MUECKUX BEKTOPHBIX | J[yXOBHO-
BEITMYUH HPABCTBEHHOE
§2Cnoxenne u OOBACHSATS, KakK | BOCIIUTaHUE
BBIYUTAHUE BEKTOPOB. BBOJISTCS JEHCTBUS
YMHOKEHHEe BEKTOpa Ha CIIOKECHHUSI BEKTOPOB,
YHUCIIO0 BBIUMTAHUE BEKTOPOB U
40 CnoxeHue ¥ BBIYUTAHUE YMHOKEHHE BEKTOPOB Ha
BEKTOPOB 4HCIIO, KaKUMH
41 CymMa HECKOJIBKHUX CBOMCTBaMHU OHH
42 BEKTOPOB o0janarwT, 4YTO TaKoe
YMHOKEHUE BEKTOpa Ha MpaBUJIO TPEYrOJILHUKA,
YHCIIO IIPABUJIO
napasuieJorpamMma u
MIPaBUIIO
MHOTOYTOJIbHUKA
CIIOKEHMSI BEKTOPOB;
pemiaTh 3aauu,
CBSI3aHHBIE C
JEUCTBUSMU HaJ
BEKTOpPaMH
§3 KommnnanapHseie OOBACHATD, KaKue
BEKTOPBI BEKTOPBI  HA3BIBAIOTCS
43 Komrianapabie BEKTOPBI KOMILUTaHaPHBIMU;
44 [TpaBuno (hopMyIMpoBaTh u
45 napajienenurena JIOKa3bIBaTh
Pasnoxxenue BekTopa mno YTBEPKJICHHE 0
TPEM HEKOMILIAHAPHBIM MIPU3HAKE
BEKTOpaM KOMIUTaHApHOM TpEX

Ypoxk 06006mIeHs 1
CUCTeMAaTH3alluy 3HAHUN

3auet Neb

BEKTOPOB; OOBSCHSTH, B
9€M COCTOWUT TPABUIIO

napaJuiesenunena
CIIOKEHUSA TpEX
HEKOMIUTaHAPHBIX
BEKTOPOB;
(bopMyITHpOBATH u
JIOKa3bIBaTh TEOPEMY O
pas3ioXeHuu m060ro0

BEKTOpa 1o TpEM
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JAHHBIM
HEKOMILIAaHAPHBIM
BEKTOpaM;  IMPUMEHATH
BEKTOPbI TIPU PEIICHUHN
r€OMETPUYECKHX 3a/1a4

T'naea V. Meton 12 | OOBACHATS, Kak
KOOPIAMHAT B BBOJUTCSI
NPOCTPAHCTBe. OpsIMOYTOJIbHAS CHCTEMa
JABuoKxeHus KOOpAUHAT B
§1 KoopauHatsl TOUKU U 3 | mpocTpaHCTBE, KakK
KOOPJAMHATHI BEKTOpa OTPEIEISAI0OTCA
46 [IpsiMoyronpHas cucreMa 1 | KoOpAMHATBI TOYKH U
KOOpJAMHAT Kak OHH Ha3bIBAIOTCH,
47, | KoopauHaTsl BEKTOpa. 1 | xak OINIPENENAIOTCA
48 CBsi3b MEXKITY KOOPJAMHATBl  BEKTOPA;
KOOpJIMHATaMH BEKTOPOB (bopMynupoBaTh U
Y KOOPAMHATAMHU TOUYEK JI0Ka3bIBaTh
49 [Ipocreiimme 3agauu B 1 | YTBEpKICHUA, 0
63 KOOpAMHATaX KOOpAWHATaX CYMMBI H
VYpaBHeHue cepbl Pa3HOCTH ABYX
BEKTOPOB, 0
KOOpJIMHATAX
IPOU3BENICHUSI BEKTOpa
HAa YHUCIIO, O CBS3HU
MEXIy KOOpAMHATaMU
BEKTOpa u
KOOpANHATaMU ero
KOHIIA u Hayasa,
BBIBOJIUTH u
UCII0JIH30BATh npu
pelIeHn 3aaq
dbopmynel  KOOpAMHAT
CepeIUHbI OTpe3Ka,
JUIMHBI ~ BEKTOpa W
paccTostHUS MEXITY
TBYMSI TOYKAMH,
BBIBOJIUTH  YpaBHEHHUE
chepsl JaHHOTO paanyca
C LEHTPOM B JaHHOWU
TOYKE
§2 CkanspHoe 4 | OOBACHATS, Kak
MIPOM3BEJIEHNE BEKTOPOB oTpeeseTCs yroma
50 VYron Mexay BeKTopaMu 1 | Mmexny BEKTOPaMH;
dhopmynupoBaTh
51 CxanapHoe 1 | onpenenenue
MIPOU3BEJIEHNE BEKTOPOB CKaJIIPHOTO
52 Berauciienue yrios 2 | IpOU3BEJCHUA
MEXTy TIPSIMBIMH H BEKTOPOB;
MJIOCKOCTSMU (hopMynupoBaTh u
JTIOKa3bIBaTh
VTBEPXKJIECHUSI O  €ro
CBOMCTBaxX; OOBSICHATH,

KaK  BBIYHCIIUTHL  YT'OJI

['paxxnanckoe
BOCIIUTAHUE
JyxoBHO-
HPaBCTBEHHOE
BOCIIUTAHUE
DCTEeTHYECKOE
BOCIIUTAHUE
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MEXAY ABYMS IPSMBIMU,
a TaKXkKe Yroia Mexay
NpSAMON U TIIOCKOCTEHIO,
HCIIONB3ys.  BBEIPaXKECHUE
CKaJISIPHOTO
MPOU3BE/ICHUS] BEKTOPOB
yepe3 HX KOOPAUHATHI;
NIPHUMCHATH BCKTOPHO-
KOOpPAMHATHBI ~ METOJ
pu peuenuu
reOMETPUUYECKUX 3a7a4

§3 JIBmkeHus 2

2 | OOBICHATH, YTO TaKoe
OTOOpaKCHHE

54,5 | llentpanpHas
5,56 | cummerpust
OceBas cummeTpus

1 | mpocTpaHcTBa Ha cedst U
B KaKOM Cllyyae OHO
Ha3bIBACTCS JIBIDKEHHEM

3epKanbHas CHMMETPUS MIPOCTPAHCTBA;
57 [TapannenbHblil nepeHoc 1 | OOBACHATH, YTO TaKoe
IICHTpaIbHas
VYpox 06001IeHus u 1 | cummerpus, oceBast
CHCTeMaTH3alluy 3HaHUH CUMMETpHs, 3epKaibHas
KonTponbnas padota 1 | cummeTpus u
«Meroa KOOpAMHAT B napajsenbHblid epeHoc,
MIPOCTPAHCTBE. 000CHOBBIBaTh
JIBHKESHUS. YTBEP)KICHUS O TOM, UTO
3augeT No7 1 | oTH OTOOpaXCHUS
IpOCTpaHCTBA Ha cebs
ABJIAIOTCA ABHUKCHHUAMMU,
INPUMEHSATH JBIKCHUS W
npeoOpa3oBaHUs
OO0l TIPH peleHUH
TeOMETPHUECKUX 3324
3ak/ouuTebHOE 14 [TaTpuoTnueckoe
NMOBTOpPeHMe NPH BOCIIUTaHHE
MOJATr0TOBKE K HTOTOBOM TpynoBoe
aTTecTalyu Mo BOCIIMTaHHE
reoMeTpuHu DKosornyeckoe
BOCITUTaHUEC
Bcero 68
Utoro 170
COTJIACOBAHO: COINIACOBAHO:

[IpoTokon 3aceaHust METOUYECKOTO
00BeIMHEHUS YUUTENICH eCTECTBEHHO-
MaTteMaTtudeckoro mukaa COII Ne 17
ot 30 aBrycra 2021 r. Ne 1

N.IO. TpeHnkenury

Ioamuce pykoBoaurens MO

3amecTuTenb nupekropa no YBP

A.A . XamKusa

30 aBrycra 2021 rona
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