MUHUCTEPCTBO IPOCBELEHUSI POCCUNCKOU ®EJEPALIINA

PACCMOTPEHO

MO yuauTtenei (pU3HKO-

| MareMaTH4deCcKoOro 1MK’Jia

PykoBoaurens MO

| ) 7*271/'75,7,7[upwl)ccn;t E.A.

IIpoTokomn Nel
oT «29 2

~

pJ

MunuctepcTBO 00pa3zoBanus 1 Hayku CamapcKoi 00IacTu
IOro-Bocrounoe ynpaBiieHue
I'bOY COLI c.IlerpoBka

| VTBEPXX/IEHO
|
| JlupexTop

COI'JTACOBAHO
3aMecTUTE b AUPEKTOPA M0
YBP _ 5

(d’% i Jlytoa H.d.
P

| IlpoTokos Nel

| [Ipuxas Ne70/2-O/%

)22 T | OF «29»aprycra 202

oT «29» aBrycra 2(

» aBrycra 2U22 T.

fﬁﬁﬁl [aB7

osa H.A.

ZK.

PABOYAS [TIPOTPAMMA
y4eOHOro npeaMera
«Marematuka»

7T

it 6-9 KIaccoB OCHOBHOTO 001Iero 00pa3oBaHuUs
Ha 2022-2023 y4eOHblii roa

CocraBurenu
Bnoskun T.B.,
Hopodeena E.A.,
Komnocora B.M.,
YUUTENS MATEeMaTUKH

ITerpoBka 2022

C=RU, OU=[upekTop,
O=r6OY COUl c.
[NeTpoBkKa,
CN=[MaBnoBa
HaTtanbs
AnekcaHgpoBHa,
E=pavnatalex.paviova
@yandex.ru

s noATBepXaato aToT
OOKYMEHT cBOeM
yOOCTOBEpPSAIOLLEN
noanuncbto
00ba73b7ace000e330
2023.05.05 10:38:
52+04'00



1. IHosicHuTEeILHAA 3aNIUCKA

Matemaruueckoe 00pa3oBaHue ABISETCS 0053aTeIbHON U HEOTHEMIIEMOI YacThI0 00111ero 00pa3oBa-
HUS Ha BCEX CTYMEHAX mKoibl. OOyueHne MaTeMaThKe B OCHOBHOM IIKOJIE HApaBJIeHO Ha JIOCTHKEHUE
CIIeIYIOLIUX Yyenell.

B nanpaenenuu nuunocmuozo pazsumus:

* (GopMUpOBaHHE TMPEACTABICHHA O MaTeMaTHKe, KaK YacTH OOIIEYesIOBEUYECKOW KYIbTYPHI, O
3HAYUMOCTH MAaTEMAaTHKH B Pa3BUTHH LIMBUIN3ALMU U COBPEMEHHOI0 00IIECTBa;

* pPa3BUTHE JIOTUYECKOTO W KPUTHUYECKOTO MBIIUICHUS, KyIbTYphl PEYH, CIIOCOOHOCTH K YMCTBEH-
HOMY 3KCIIEPUMEHTY;

* (GOpMHUPOBAHNE MHTEIUICKTYAThHOW YECTHOCTH M OOBEKTUBHOCTH, CIIOCOOHOCTH K TIPEOIOJICHHIO
MBICITUTENIBHBIX CTEPEOTHIIOB, BHITEKAIOUINX U3 OOBIIEHHOTO OIIbITA;

* BOCIHTAHHWE KAYECTB JMYHOCTH, OOCCIICUYUBAIOIIUX COIUATBHYI0O MOOWJIBHOCTH, CIHOCOOHOCTH
MPUHUMATh CAMOCTOSITEIIbHBIC PEIICHHUS,;

* (GOopMUPOBAHHE KAYECTB MBINUICHHS, HEOOXOAUMBIX JUIS aJanTalliii B COBPEMEHHOM HHQpOpMa-
[IMOHHOM OOIIECTBE;

* pa3BHUTHE MHTEpPECAa K MATEMAaTHYECKOMY TBOPUYECTBY M MAaTEMAaTHYECKUX CIIOCOOHOCTEI;

B memanpeomemnom nanpasnenuu:
* pa3BUTHE MPEJICTABICHUA O MaTeMaTHKE Kak (OopMe OINMUCAaHWUS M METOJC TO3HAHUS JICHCTBU-
TEIbHOCTH, CO3JIaHUE YCIOBUU MJii NPHOOPETEHUS MEepBOHAYAIBLHOTO OIbITA MaTEeMaTHYECKOIro
MOJICJIUPOBAHUS,
* ¢dopMupoBaHHe OOIIMX CHOCOOOB HMHTEIEKTYaJIbHON JEsTENIbHOCTH, XapaKTepHBIX JIs MaTe-
MaTUKA W  SBIISIONIUXCS OCHOBOW TIO3HABATEIHHOW KYJIBTYPHI, 3HAYMMOH JJIsi Pa3IUYHBIX cdep
YeN0BEYECKON JesITeNIbHOCTH;
B npeomemmnom nanpagnenuu:
* OBIIAQJICHHE MAaTEMaTUYECKUMH 3HAHUSMU W YMEHHUSIMH, HEOOXOAMMBIMHU MJI MPOJOJKEHUS
o0pa3oBaHMs, U3YICHHSI CMEKHBIX JUCIUTLINH, TPUMCHECHHS B IOBCEAHCBHON KHU3HU;
* co3nanue (pyHAaMeHTa AJs MaTeMaTHYeCKOro pa3BUTHUs, POPMUPOBAHUS MEXAHU3MOB MBIIIJICHHUS,
XapaKTePHBIX JIJIT MATEMAaTHICCKOU JICATSIILHOCTH.
3aoauu:
® OBJAJIETh CHCTEMOW MAaTEeMATHYECKUX 3HAHWH W YMCHHM, HEOOXOJMMBIX ISl NPUMCHCHHS B
MPAKTUIECKON JACSITETLHOCTH, H3yUYeHUN CMEKHBIX JUCIUILINH;

® CIOCOOCTBOBATh HMHTEIUIEKTYATbHOMY pa3BUTHIO, (OPMUPOBATH KauyecTBa, HEOOXOAMMBIE
YeNIOBEKY sl TOJTHOIEHHOW KU3HU B COBPEMEHHOM OOIIECTBE, CBOMCTBEHHBIE MATEMAaTUUYECKOM
JNEATCIIbHOCTH:  SICHOCTH W TOYHOCTH  MBICTH, WHTYUIIUH, JIOTHYECKOTO  MBIIIICHHS,
MPOCTPAHCTBEHHBIX MPEICTABICHUN, CIOCOOHOCTH K MPEOI0JIEHUIO TPYAHOCTEH;

e (QopmupoBaTh TpEACTABICHUS 00 HJEAX M METOJaX MATEMATHKU KaK YHUBEPCAIBHOTO S3BIKA
HAyKH U TEXHHUKH, CPEACTBAX MOJICTUPOBAHUS SIBICHUN U TPOIIECCOB;

® BOCITUTHIBATh KYJIBTYPY JIMYHOCTH, OTHOIICHWE K MAaTEMaTHKH KaK YacTH OOIIeYeIOBeUeCKOMH
KYJIbTYpBbI, UTPaIOILIEl 0COOYIO POJIb B OOIIECTBEHHOM Pa3BUTHH.

2. O0mas xapaKkTepucTUKAa y4eOHOro mpeaMera
ConepkaHue MaTEeMaTHYECKOro OOpa30BaHUS B OCHOBHOW WIKojie (GOpMHUpyeTcs Ha OcHOBE (yHna-
MCHTAJIBHOI'O dpa MKOJbHOI'0O MaTeMaTUYCCKOIro 06pa3OBaHI/I$I. OHO B OCHOBHOH IIKOJIE€ BKJIIOYAET CICeayromue
pasuensl: apugmemuxa, aneebpa, yHKyuy, 6epOSIMHOCMb U cmamucmuxa, eeomempusi. Hapsiny ¢ stum B
HEro BKJIFOYEHBI J1BA JIOMOJIHHUTEIBHBIX paslena: J02UKA U MHONCECMEd, MAMeMAmuKa 8 UCMOpPUYEcKOM
paszéumuy, 4YTO CBS3aHO C peaju3alei mejei OOMEMHTEIUIEKTYalbHOTO M OOMIEKYJIbTYpHOTO pa3BUTHUS
ydaniuxcs. COJIep)KaHI/Ie KaXXI0Tro M3 3THUX Pa3ACIOB pa3BOpavYrBACTCA B COACPKATCIbHO-METOANYCCKYIO JIMHHUIO,
IIPOHU3BIBAIOIIYIO BCE€ OCHOBHBIC pa3JCiibl COJACPIKAHUA MaTEMaTUYCCKOI'O O6pa30BaHI/I$I Ha ZIaHHOfI CTYIICHU
o0OyueHwusl.
Cooepoicanue pazoena «Apugpmemurar caysxcum 6a3oi 01 OarbHeuue2o Usyienus V4aujumucs
MaAmemMamuxu, Cnocoocmeyem pazeumuro Ux J102UYecKo20 MblulleHUus, QopMUPOSAHUI0 YMeHUs NOoJlb-
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306aMbCA  ANCOPUMMAMY, A MAKHCe NPUOOPEMmeHUr0 NPAKMUYecKux Hasbikog, HeoOX0OUMbIX 8
nosceoHesHoU dcusHu. Pazeumue nonamus o yucie 8 OCHOBHOU WKOJE CBA3AHO C PAYUOHATILHBIMU U UD-
PAYUOHATILHLIMU  YUCTAMY, (DOPMUPOBAHUEM NEPEUYHLIX HPEOCMAGIeHUll O OeucCmeUmMenbHOM Yucie.
3asepwienue yucno8ol MuHUY (CucmemMamu3ayus c8e0eHUti 0 0eUCmEUmMeIbHbIX YUCIAX, O KOMNIEKCHbIX
yucnax), max e Kaxk u 6osee ClodxicHvie 8ONPocwl apugpmemuxu (areopumm Eexiuoa, ocHoBHas Teopema
apu(METHKHN), OTHECEHO K CTYIIEHH OOILET0 CpeHero (IOITHOro0) 00pa3oBaHHsI.

Conmepxanne pazzuena «AJredpa» HampaBieHO Ha (OPMHUPOBAHHE Y YUAIMIMXCS MaTeMaTHYECKOTrO
ammapara JUlsl pelleHns 3a1a4 U3 Pa3HbIX pa3[esioB MaTEeMaTHKH, CMEXHBIX IIPEAMETOB, OKPYXKAIOIIEH PeaabHOCTH.
A3k anreOpbl MOTYEPKUBAET 3HAUCHHE MATEMAaTUKW KakK S3bIKa JJISl MOCTPOCHUS MaTeMaTHYeCKHX MOJeei
IIPOLIECCOB U SIBICHUN peajbHOro Mupa. B 3amaun n3yueHus anreOpbl BXOIAT TAKKE Pa3BUTHE alTOPUTMUIECKOTO
MBILUICHUS, HEOOXOAMMOIO, B YAaCTHOCTH, MAJSl YCBOGHHS Kypca HH(MOPMATHKH, OBJIAACHUS HaBBIKAMHU
NeTyKTUBHBIX paccyxiaeHuil. [IpeoOpazoBaHre CHMBOJIBHBIX ()OPM BHOCHUT CHEUM(UYECKUI BKIAJ B Pa3BUTHE
BOOOpaKEHMsI y4yalluxcs, UX CHOCOOHOCTEW K MaTeMaTH4eCKOMY TBOPYECTBY. B OCHOBHOHM mIKoie MaTepuai
IPYIIUPYETCs] BOKPYT PAallMOHAIBHBIX BBIPAXKEHHUH, a BOIIPOCHI, CB3aHHbBIE C UPPALIMOHATIBHBIMU BBIPAXKEHUSMH, C
TPUTOHOMETPUUECKUMH (QYHKIMSIMU U IPeoOpa3oBaHUsIMH, BXOIAT B COACPIKaHUE Kypca MaTeMaTHKK Ha CTapliei
CTYIEHU O0Yy4EHUsI B HIKOJIE.

Copnepxanue pasgena « PyHKIUM» HALEIECHO Ha MOIyYEeHUE IIKOJbHUKAMU KOHKPETHBIX 3HAaHUN O (PYHKINUU
KaK Ba)KHEHIIel MaTeMaTHYECKOW MOJIENH IS OTIMCAaHUs U MCCIENOBaHUS Pa3HOOOpas3HbBIX mporeccoB. M3ydenue
3TOTO MaTepualia CIIOCOOCTBYET Pa3BUTHIO y YUYAIIMXCS YMEHHs MCIOJB30BaTh Pa3JIMUHbIC S3bIKH MaTEMATHKH
(cmoBecHBIN, CUMBOJHMYECKHH, Tpaduyeckuil), BHOCHUT BKJIaJ B (OpPMUpOBaHHME TNPEACTABICHHA O POJH
MaTEMaTHKH B Pa3BUTUH LUBUIN3ALMN U KYJIBTYPHI.

Paznen «BeposiTHOCTH W CTATHCTHKA» — O00s3aTENBbHBI KOMIOHEHT IIKOJBHOTO 00pa3oBaHMs,
YCUJIMBAIOUIMK €r0 MPUKIAJHOE W TMPAKTUYeCKOe 3HAuYeHUE. DTOT MaTephall HeoOXOIWM, MpEeXIe BCEro, s
(dbopMHpOoBaHUs y y4auxcsi (yHKIHMOHANBHOW IPaMOTHOCTH - YMEHHH BOCIPUHUMATh U KPUTHUYECKH aHAIU3UPO-
BaTh HMH(OpPMALHMIO, MPEICTABICHHYIO B Pa3IMYHBIX (OpPMax, MOHUMATh BEPOSITHOCTHBIA XapakTep MHOTHX
peabHBIX 3aBUCHMOCTEH, MPOBOANTH MPOCTEHUIIINE BEPOATHOCTHBIE pacyeThl. M3ydyeHue OCHOB KOMOMHATOPUKH
MO3BOJIMT y4aIlUMCs pacCMaTpUBAaTh CIIy4au, OCYIIECTBIIATH epeOop 1 MOoACYET YHcia BAPHAHTOB, B TOM YHCIIE B
MPOCTEHIINX MPUKIAJHBIX 3a7a4ax.

IIpu u3yuyeHun CTaTUCTUKU U BEPOSITHOCTH PAaCIIUPSIOTCA MPEACTaBICHUS O COBPEMEHHOM KapTHHE MUpa U
METO/IaX €ro UccieloBaHus, GOPMHUPYETCS MOHHUMAHUE POJM CTATUCTHKH KaK MCTOYHHKA COIMAIBHO 3HAUYUMOUN
nHGOPMALIUH, U 3aKJIAIBIBAIOTCS. OCHOBBI BEPOSITHOCTHOT'O MBIIIIICHUSI.

Llens conmepxanusi paznena «['eomeTpusi» — pa3BUTh y y4alluXcs MPOCTPAHCTBEHHOE BOOOpaKEHHE U
JIOTHYECKOE MBIIUICHUE IMyTeM CHCTEMAaTUYECKOTO U3yUYeHUs] CBOWCTB T€OMETPUUECKUX (UTYp Ha TUIOCKOCTH U B
MPOCTPAHCTBE W IPHUMEHEHUS ITHX CBOWCTB IPH PEIIEHUHM 33/ad BBIYHCIMTEIBHOTO M KOHCTPYKTHBHOTO
xapakrepa. CylecTBeHHass pPONb IMpPH 3TOM OTBOJUTCS PAa3BUTHIO TeOMeTpHueckoil WHTynuuu. CoderaHue
HAIJISITHOCTH CO CTPOTOCTHIO SIBJISIETCS HEOTHEMJIEMOM YaCThIO FT€OMETPUUECKHUX 3HAaHUNA. MaTepuail, OTHOCAIIUICS
K O0mokam «KoopauHatel» u «BeKkTopel», B 3HAUUTENBHON CTEIIEHU HECET B cebe MEeXIIpeIMETHbIC 3HaHUS, KOTO-
pble HaXOAAT IPUMEHEHHE, KaK B Pa3JINYHBIX MaTeMAaTHUYECKUX AUCLUIIMHAX, TAK U B CMEXHBIX NPeIMETax.

OcobeHHoCThIO pazfena «Jlormka M MHOMKeCTBa» SIBISICTCS TO, YTO NPEACTABICHHBIH B HEM MaTephall
MPEVMYIIECTBEHHO HW3y4aeTcs M HCIIOJb3YeTCsl B XOJ€ pPACCMOTPEHHsI pa3IMuYHBIX BOIMPOCOB Kypca.
CooTBeTcTBYIOLIMI MaTepHaj HalelleH Ha MaTeMaTHYeCKOe Pa3BUTHE ydaliuxcs, (OPMHUPOBAHUE Y HUX YMEHHUS
TOYHO, CKaTo U SICHO M3JIaraTh MBICJIM B YCTHOM U MMCBMEHHON PEYH.

Paznen «MaTteMaTHKa B HCTOPHMYECKOM Pa3BHTHM» IPeJHA3HAYCH [T (OPMHUPOBAHHS MPEACTABICHHN O
MaTeMaTHKe KaK 9aCTH YeJI0BEYECKON KyIbTYPhI, [T OOIIEro pa3BUTHS HIKOJIEHUKOB, IS CO3JAHUS KYJIbTYPHO-
UCTOpUYECKOW cpenbl oOyueHus. Ha Hero He BBIIENSIETCS CIENHMATbHBIX YPOKOB, YCBOEHHE €ro He
KOHTPOJIUPYETCs, HO COJEP’)KaHME STOTO pasjieja OPraHUYHO MPUCYTCTBYET B Y4EOHOM MpoIecce Kak
CBOETO pOJa TyMaHUTAPHBIH (OH TPHU PACCMOTPEHHUU TPOOIEMATHKH OCHOBHOTO COJEPIKAHUS
MaTeMaTH4ecKoro oopa3zoBaHusl.

I{eHHOCTHBIE OPMEHTHPBI COIEP:KAHUA Y4eOHOI0 NpeamMeTa

MaremaTtnueckoe 0Opa3oBaHME WUIPACT BaKHYIO pOJIb, KaK B NMPAKTHUECKOW, TaK U B JyXOBHOMH
KHU3HHM oOIecTBa. [IpakTueckass CTOpoHa MaTeMaTH4YEeCKOro oOpa30BaHHUs CBs3aHA C (OPMHPOBAHHUEM
CHOCO0OB N1€ATENbHOCTH, JYyXOBHAasi — C WHTEJUIEKTyaJIbHBIM pa3BUTHEM 4YelloBeKa, (OpMHUPOBAHHEM
XapakTepa 1 o01Iel KyJIbTyphl.



[TpakTryeckas MOJE3HOCTh MaTeMaTHKH OOYCJIOBJEHA TEM, YTO €€ MPEIMETOM SIBISIOTCS (yHaa-
MEHTaJIbHbIE CTPYKTYPhl PEAIBHOIO MHpa: MPOCTPAHCTBEHHBIE (DOPMBI U KOJIMUYECTBEHHBIE OTHOIIECHUS
— OT MPOCTEHIINX, YCBAUBAEMbIX B HETIOCPEACTBEHHOM OIIBITE, 10 JOCTATOYHO CIOXKHBIX, HEOOXOTUMBIX
JUI Pa3sBUTUS HAy4YHBIX M TEXHOJOTMYECKMX HACH. be3 KOHKpEeTHBIX MaTeMaTU4YeCKUX 3HAHUU
3aTpyJHEHO NOHMMAHHUE IPUHLIUIIOB YCTPONCTBA U HCIIOJIb30BAHUSI COBPEMEHHON TEXHUKHU, BOCIIPUITHE
U MHTepIperanus pa3HOOOpa3HOH COLMAJbHOM, SKOHOMUYECKOH, MOJUTHYECKOW HHMOpMaIHH,
Masi03(ppeKTUBHA TMOBCEIHEBHAs] NMPAKTUYECKas NeATeNbHOCTh. KaxIoMy dYenoBeKy B CBOCH >KU3HU
IPUXOJUTCS BBIIIOJIHATH IOCTaTOYHO CJIO’KHBIE PACUEThl, HAXOIUTh B CIIPABOYHUKAX HYKHBIE (DOPMYJIBI U
IIPUMEHSTh UX, BJIAJETh NPAKTUUECKUMH IPUEMAaMU I'€OMETPUUECKUX U3MEPEHUN U IOCTPOEHUM, YUTATh
nHGOpPMaLMIO, MPEACTaBICHHYI0 B BHMIYy TaliMl, auarpamMM, rpa@ukoB, NMOHMMAaTh BEPOSTHOCTHBIN
XapakTep ClydyalHbIX COOBITUH, COCTABIIATh HECIOKHBIE aITOPUTMBI U JP.

be3 06a3oBoii MaremaTHyecKOW MOJATOTOBKM HEBO3MOXKHO CTaTh OOpPA30BAaHHBIM COBPEMEHHBIM
4eJI0BEKOM. B 1ikosie MaTeMaTHKa CIIY)KMT OOPHBIM IIPEAMETOM I U3YUEHHS] CMEKHBIX TUCLUILIMH. B
[0CJI€ IIKOJIBHOM JKU3HU PealbHOM HEOOXOIUMOCTBIO B HAIlIM JTHU SIBJIIETCSI HEIIPEPBIBHOE 00pa30BaHUeE,
910 TpeOyeT MOJHOIEHHOW 0a30BOi 001eo0pa3oBaTeIbHON MOATOTOBKH, B TOM YHWCJIE U MaTeMaTH-
yeckoil. I HakoHel, Bce Oojblle CHENMAIbHOCTEH, Iie HeoOXOAMM BBICOKMH YpOBEHb OOpa3oBaHMA,
CBSI3aHO C HETOCPEACTBEHHBIM MPUMEHEHHEM MaTeMaTHKW (IKOHOMHKA, Ou3Hec, (HUHAHCHI, (HU3MKa,
XUMUS, TEXHUKA, MHPOpPMATUKa, OMOJIOTUsS, NCUXOJOTUS U Ap.). Takum o0pa3oM, pacIIupsieTcss Kpyr
IIKOJIbHUKOB, JJI1 KOTOPBIX MaTeéMaTHKa CTAHOBUTCS 3HAUUMBbIM IIPEAMETOM.

JUis )KU3HU B COBPEMEHHOM OOILECTBE Ba)KHBIM SIBJIAETCS (POPMUPOBAHME MATEMATUYECKOTO CTUIIS
MBIILIIEHMS], MTPOSIBIIAIOIIEIOCS B ONPEEICHHBIX YMCTBEHHBIX HaBbIKaX. B mporecce mMareMaTrnyeckou
NESTENbHOCTH B apCceHall NPUEMOB M METO/OB YEJIOBEUECKOrO0 MBIIUICHHUS €CTECTBEHHBIM 00pa3oM
BKJTIOYAIOTCS MHAYKIUS U JeTyKIus, 0000IIeHne U KOHKPETU3allus, aHaJIi3 U CHHTE3, Kiaccu(uKanus u
cucreMarusanus, abcrparupoBanue 1 aHainorus. O6beKTbl MaTEMaTUYECKUX YMO3AKIIIOUEHUH U MpaBuiia
UX KOHCTPYMpPOBAHHUS BCKpPBIBAIOT MEXaHU3M JIOTUYECKUX IIOCTPOEHUMN, BbIpaOAThIBAIOT YMEHHUS
¢dbopMynMpoBaTh, 0OOCHOBBIBaTh U JIOKA3bIBAaTh CY)KICHHsI, TEM CaMbIM Pa3BUBAIOT JIOTUYECKOE MBbIII-
nenue. Benymas ponb NpuHAAIEKUT MaTeMaTHKE B (POPMUPOBAHUU AITOPUTMHUYECKOTO MBIIUIEHUS U
BOCIIMTAHMH YMEHMM JIEHCTBOBATH 110 33JJaHHOMY aJITOPUTMY M KOHCTPYMPOBATh HOBBIE. B X0/€ pemenus
3aJlad — OCHOBHOM y4yeOHON NeATENbHOCTHM Ha ypoKaX MaTeMAaTUKH — pa3BUBAIOTCS TBOpYECKas U
IIPUKJIAIHAsl CTOPOHBI MBIIICHUS.

OOyyeHre mMaTeMaTUKe JaeT BO3MOXKHOCTh Pa3BUBATh Y yYallMXCsl TOYHYIO, SKOHOMHYIO M HH-
dbopMaTUBHYIO peuyb, yMEHHE OTOUpaTh Hauboyiee MOJIXOIAIIME S3BIKOBbIE (B YacTHOCTH, CHUM-
BOJINYECKHUE, TPpapUUECKHe) CPEICTBA.

MaremaTtnueckoe 00pa3oBaHHEe BHOCUT CBOW BKJaJ B (pOpMHpOBaHUE OOILICH KyIbTyphl YelOBeKa.
HeoOxonuMbIM KOMIIOHEHTOM OOIIEHl KyJIbTypbl B COBPEMEHHOM TOJIKOBAHMU fBIsETCS oOliee
3HAKOMCTBO C METOJAaMH IIO3HAHMUS JIEHCTBUTEIBHOCTH, IIPEACTABICHUE O MPEAMETE U METOAC
MaTEeMaTUKH, €ro OTJIWYHMS OT METOJOB €CTECTBEHHBIX M TYMAaHHUTapHBIX HayK, 00 OCOOEHHOCTAX
IIPUMEHEHMSI MAaTEMATUKH JJIs PELIEHUS HAYYHbIX U IPUKJIAJHbIX 3a1a4.

W3ydyeHre MaTeMaTUKU CIIOCOOCTBYET 3CTETHUYECKOMY BOCIMTAHHMIO YENIOBEKa, MOHUMaHMIO Kpa-
COTHl M H3SIIECTBA MATEMaTHUYECKUX PACCYXKAECHUH, BOCIPHUATHIO T'€OMETPUYECKUX (HOPM, YCBOEHUIO
W€ CUMMETPHH.

HcTtopust pa3BUTHS MaTeMaTU4YECKOTO 3HAHMS [1aeT BO3MOYKHOCTH IIOINOJIHUTBH 3arac HUCTOPUKO-
HAy4YHBIX 3HAHUM MIKOJIBHUKOB, CHOPMHUPOBATH y HHUX MPEICTABICHHUS O MaTeMaTHKE KaK 4YacTH
o01e4yes0Be4eCKOM KyJIbTypbl. 3HAKOMCTBO ¢ OCHOBHBIMU HCTOPUYECKUMH BEXaMH BO3HUKHOBEHUS U
pPa3BUTHUS MATEMATHYECKOW HAYKH, C ICTOPUEN BEJIMKUX OTKPBITUM, UMEHAMH JIFOJIEW, TBOPUBILIHX HAYKY,
JIOJDKHO BOMTH B MHTEJUIEKTYaIbHbIN 0arax KaXxa10ro KyJabTYpPHOTO YeJIOBEKa.

3. Mecto yueOHOr0 npeaMera B y4eOHOM ILIaHe

VYueOHnblii (00pa3oBaTeNbHBIN) TUIAH Ha M3YyYCHWE MAaTEMAaTUKM B OCHOBHOM ILKOJIE OTBOJUT 5 y4eOHBIX
YacoB B HEJIEINIO B TCUCHHE KAXKIOTO rojia o0ydeHus, Bcero 875 ypokos. M3 wactu, hopmupyemMoll yaacTHUKaMHU



o0pasoBaTenpHOTO TIpoliecca, BBIASISIETCs] | 4ac B HENENI0 Ha M3yYeHHWE MaTeMaTHKd B 5-9 kimaccax, Takum
00pa3oM, KOTMYECTBO YaCOB B HEAETIO YBEINYEHO A0 6, 3HauuT B rox 1050 ypokos.

[Ipenmer «Martematuka» B 5-6 Kiaccax BKJIIOYAeT apUPMETHUYECKUN MaTepHual, dJIEMEHTHl anreOpbl H
TE€OMETPHH, a TAKXKE DJIEMEHTHI BEPOSTHOCTHO-CTATUCTHYECKOW JTMHHM.

Paznen «AnreOpa» BKIIOYACT HEKOTOPHIC BOMPOCH apH(METHKH, Pa3BUBAIOIIUE YHCIOBYIO IJUHHIO 5-6
KJIaCCOB, COOCTBEHHO alreOpanyecKuii MaTepHa, 3JeMeHTapHble PYHKIHH.

B pamkax yueOHOTO pazmena «leoMeTpws»» TPaaWIIMOHHO W3YYalOTCSA, €BKIHMIOBA TE€OMETPHSA, DJIEMEHTHI
BEKTOPHOH alreOphl, FTeOMETPHICCKHE TIPeoOpa3oBaHUsl.

Pacnpenenenne yueOHOTo BpeMeHH MEXy 3TUMH MIPpeMETaMHi TPEACTaBICHO B TaOJIHIIE.

Kiaccer IlpenmeTsl MaTeMaTHYECKOTO KonunyecTBO yacoB Ha CTYyIIEHM OCHOBHOI'O
IIHKJTa 00pazoBaHMs
6 MaremaTuka 210
7-9 Anrebpa 420
I'eomeTpus 210
Bcero 1050

4, .]II/IqHOCTHbIe, METANPEAMETHBIC, IPEIMETHLIC
pe3yabTaTbl U3YUYCHUSA y‘lBﬁHOFO npeamera

I/IsyquI/Ie MaTeMaTUKHA B OCHOBHOM IIIKOJIC Jac€T BO3MOXXHOCTbD O6y‘IaIOH_II/IMC$I AOCTHUYb CIICAYIO-
X PE3yJIbTAaTOB PA3BUTUA:

B iuunocmuom nanpasienuu:

*  YMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraTb CBOM MBICIIH B yCTHOW M MMCbMEHHON peuH, IOHUMAaTh
CMBICIT TIOCTABJICHHOM 3a/1a4¥, BEICTPAUBATh ApT'YMEHTAIUIO, IPUBOUTH IPUMEPHI U
KOHTPIIPUMEPHI,

* KPUTHYHOCTh MBIIUICHUS, YMEHUE pPAaclO3HABaTh JIOTUYECKH HEKOPPEKTHBIC BBICKA3bIBAHMS,
OTJINYATh THITIOTE3Y OT (PaKTa;

* TMIpe/CTaBJIEHHUE O MaTeMaTHYeCKOW HayKke Kak cepe 4eIoBeuecKol AeATeNbHOCTH, 00 3Tanax ee
Pa3BUTHSL, O €€ 3HAUMMOCTH JIJIsl Pa3BUTHSI IWBUITM3AIINH;

* KpEaTHMBHOCTh  MBIIIJICHUS, HMHHUIMATABA, HAaXOMYHBOCTh, aKTUBHOCTh TIPH  pEUICHUU
MaTeMaTHYECKUX 3a]1ad;

* yMEHHE KOHTPOJIMPOBATH MPOLECC U PE3YybTAT yUeOHOW MaTeMaTHUECKON AeITeIbHOCTH;

*  CIIOCOOHOCTH K SMOIMOHAJIHHOMY BOCIPHATHIO MaTEeMAaTHYECKHX OOBEKTOB, 3a1ay, PEIICHHIH,
pacCyXIeHUH;

B memanpeomemnom Hanpasienuu:

* TIepBOHAYANBHBIC MTPEJICTABICHHS 00 HIEAX U O METOAAaX MaTEeMAaTUKH KaK YHUBEPCATbHOM SI3bIKE
HAYKW U TEXHHUKH, CPEICTBE MOJICIIMPOBAHUS SIBIICHUI U TIPOIIECCOB;

* yMEHHE BUJIETh MaTEeMaTHUYECKYIO 33J]auy B KOHTEKCTe IPOOJIEMHON CUTYyalluu B IPYTUX
JMCHIUIUIAHAX, B OKPYXKAFOIIEH KU3HU;

* yYMEHHE HaXOJWTh B PA3TIMYHBIX HCTOYHUKAX MH(POPMAIIHIO, HEOOXOIUMYIO ISl PeLICHUS
MaTeMaTHIECKUX MPOOJIeM, TTPECTABIISATE €€ B TIOHATHON (OopMe, MPUHIUMATH PEIICHNE B
YCJIOBUSAX HETOJHON M U30BITOYHON, TOYHOM U BEPOSITHOCTHOM MH(pOpMaINK;

* yMEHHE MOHHUMATh U HCIOIH30BaTh MAaTEMAaTUUYECKHE CPEACTBA HATIIATHOCTH (TpaduKH,
JMarpaMMBbl, TAOJIUIIBI, CXEMBI U JIp.) JUTS WILTIOCTPAINH, HHTEPIPETAINN, apTyMEHTAIIHH;

* YMEHHE BBIIBUTaTh TUIIOTE3BI IPH PEIICHUU YIEOHBIX 3a/1a4, MIOHUMATh HEOOXOAUMOCTh HX
MIPOBEPKH;

* yMEHHUE MPUMEHATh UHAYKTUBHBIE U JIEYKTUBHBIE CIIOCOOBI pacCyKIEHUH, BUJIETh Pa3INYHbIC
CTpaTeTHH PEIICHHs 3a1a4;

* TOHMMAaHHUE CYIIHOCTH aJTOPUTMHUECKUX MPEANUCAHUI U yMEHHE JIeCTBOBATh B COOTBETCTBUU C
MIPEUIOKEHHBIM aJITOPUTMOM;



YMCHHUEC CaMOCTOATCIIbHO CTaABUTH LCJIH, BBI6I/IpaTb " CO31aBaThb AJITOPUTMbI JJIs1 pCHICHUSA
y4eOHBIX MAaTEMATHICCKUX TTPOOIIEM;

YMCHUC IIJIAHUPOBATb U OCYIICCTBIIATH ACATCIbHOCTD, HAITPABJICHHYIO HAa PCIICHUC 3ada4
HCCIIEIOBATEIILCKOTO XapaKTepa;

B npeomemnom nanpagnenuu:

OBJIa/ieHue 0a30BbIM MOHATUHHBIM aNapaToM 110 OCHOBHBIM pa3jieslaM COAEp)KaHus, peicTaBiie-
HUE 00 OCHOBHBIX M3Y4YaeMbIX MOHATHUSX (YHCIIO, TeOMEeTpHUuecKas Gurypa, ypaBHeHue, GpyHKIHs,
BEPOSATHOCTh) KaK BaXKHEHUIIMX MAaTEMaTHYECKHX MOJEJIAX, NO3BOJSAIONIUX OMKMCHIBATh U U3y4aTb
peaIbHbIE MPOLIECCHI U SBJICHUS;

yMeHue paboTaTh € MaTeMaTHMYeCKUM TEKCTOM (aHaJIM3UpOBaTh, W3BIEKaTb HEOOXOIUMYIO
MH(OPMAIINIO), TPAMOTHO MPUMEHATH MAaTEMaTHUECKYI0 TEPMUHOJIOTHUIO U CUMBOJIUKY, UCIOJIb30-
BaTh Pa3jIMyHbIC SI3bIKM MAaTEeMaTHKHU;

YMEHHUE IMPOBOJAUTH KJIACCH(HKAIINU, JIOTHUYECKHE OOOCHOBAHMS, JOKA3aTENbCTBA MaTeMaThde-
CKUX YTBEPKICHUH;

YMEHME paclo3HaBaTh BUJ/Ibl MATEMAaTUYECKUX YTBEPKICHUM (aKCHOMBI, ONPEAEIIEHUS, TEOPEMBI U
1p.), IpsIMble U OOpaTHbBIE TEOPEMBI;

pa3BUTHE IPEACTABICHUN O YHMCIIE U YMCIOBBIX CUCTEMAax OT HAaTypalbHBIX 10 JAEHCTBUTEIbHBIX
YHCell, OBJIA/ICHUE HAaBBIKAMH YCTHBIX, IMCbMEHHBIX, HMHCTPYMEHTAIbHbIX BBIYMCICHUH;
OBJIaJICHUE CUMBOJIBHBIM S3BIKOM aireOpbl, MpUeMaMH BBIIOJIHEHUS TOXIECTBEHHBIX IMpeodpa-
30BaHUM pallMOHAJBHBIX BBIPAKEHUH, pelICHUs] ypaBHEHHI, CHCTEM YpaBHEHHI, HEpAaBEHCTB U
CUCTEM HEPaBEHCTB, YMEHHE UCIOJIb30BaTh UJICI0 KOOPAMHAT HA IJIOCKOCTHU /Il MHTEpPIIpETalun
ypaBHEHMI, HEPABEHCTB, CUCTEM, YMEHUE IIPUMEHATh ajaredpandeckue npeoOpa3oBaHus, anmnapar
YpaBHEHUI U HEPABEHCTB IS PELLIEHUs 3ajja4 U3 pa3IMuHbIX pa3/esioB Kypca;

OBJI/ICHUE CUCTEMOM (YHKLIHMOHAJIBHBIX MOHATHHA, (PYHKLIMOHAJIBHBIM SI3bIKOM U CHUMBOJIMKOM,
YMEHHE Ha OCHOBE ()yHKIIMOHAILHO-TPAPUUECKUX MPEICTABICHUA OMHMCHIBATD U aHATU3UPOBATH
peabHble 3aBUCUMOCTH;

OBJIaJICHUE OCHOBHBIMHU CITIOCOOAMU MPEJCTABIICHUS U aHAIM3a CTATUCTUYECKUX JIAHHBIX; HAIIUYUE
MPEJCTaBICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B pEaIbHOM MUPE U O Pa3IMYHbIX croco0ax
UX U3YUYEHHUs], O BEPOSITHOCTHBIX MOJIEIISX;

OBJIAJICHUE TE€OMETPUUYECKUM SI3BIKOM, YMEHHUE HCIIONb30BaTh €ro s OMMCAHMs IPEIMETOB
OKpY’KaIOIlIEro MUpa, pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUIN 1 U300pa3UTENIbHBIX YMEHHUH,
pUOOpEeTeHNE HaBBIKOB FEOMETPUUECKUX ITOCTPOCHHUIA;

YCBOEHHE CUCTEMATHYECKHUX 3HAHUN O TUIOCKUX (UTypax U UX CBOMCTBaX, a TAaK)K€ Ha HaIJIsJHOM
YPOBHE — O MNPOCTEHIIMX NPOCTPAHCTBEHHBIX TEJIAX, YMEHUE INPUMEHATH CHUCTEMaTHYECKHE
3HAHUA O HUX JJISl PELICHUS] TEOMETPUUECKUX U MPAKTUYECKUX 3aa4;

YMEHUS U3MEPSTh AJIUHBI OTPE3KOB, BEIMYUHBI YTJIOB, UCIIOJIB30BaTh (YOPMYJIbI JUIs HAXOKICHUS
MIEPUMETPOB, IJIOLIaIe U 00BEMOB FEOMETPUUECKUX UTYD;

YMEHHME NPUMEHSTh W3Y4YECHHBIE IOHATHUSA, PE3yJIbTaThl, METOMABI JUIsl PEIICHUs 3aJad IpaKTHYe-
CKOTO XapakTepa M 3aJay M3 CMEXHBbIX AMCHMIUIMH C HCIOJb30BaHHWEM IpU HEOOXOIUMOCTH
CIIPaBOYHBIX MAaTEPHAIIOB, KAJIBKYJISATOPA, KOMIIBIOTEPA.

5. Coaepxxanue yueOHOI 0 nmpeaMera
APUDOMETHUKA (250+30=280 u)

HarypaabHble ynciia.

Hatypanbnsbiii pan. Jlecatuunas cucrema cuuciaeHus. ApudpMerndeckue 1eHCTBUS C HaTypajibHBIMU

yucnamu. CBoiicTBa apupMeTH4ecKuX AeiCTBUIM.

Crenens ¢ HaTypaJIbHBIM ITOKAa3aTEJIEM.
UucnoBble BBIpAXEHHS, 3HAYEHUWE YHCIOBOTO BbIpaxkeHUs. [lopsaok AeMCTBHII B YHCIIOBBIX

BBIPpAXKCHUAX, UCTIOJIb30BAHNC CKOOOK. PellleHre TEKCTOBBIX 3aaad apI/I(I)MCTI/I‘-IeCKI/IMI/I CIIOCOOaMH.



Jenurenu u kparHele. CBOMCTBA U NpU3HAKU AeIUMOCTH. IIpocTsie u cocTaBHbIE uncna. Paznoxe-
HUE HaTYpaJIbHOTO YUCIIa HAa IPOCThIE MHOKUTENH. JleIeHUE C OCTaTKOM.

Jpoou.

OOGbIKHOBEHHBIE ApoOu. OCHOBHOE CBOMCTBO ApoOu. CpaBHEHHE OOBIKHOBEHHBIX ApoOei. Apudme-
TUYECKHE JIEUCTBUS C OOBIKHOBEHHBIMU Ap0o0siMu. Haxosk1eHne yacTu OT LEJI0ro U 1IeJIOro MO €ro YacTH.

Hecsatuunbie npobu. CpaBHEHHE NECATUYHBIX Ipo0eil. ApudmMerndyeckue AeHCTBUS C 1eCATUUHBIMU
npoosimu. IlpencraBienue necATUYHON IpoOM B BUAEC OOBIKHOBEHHOW IPOOM UM OOBIKHOBEHHOH B BUJIC
NECATUYHOH.

[IpotieHThI; HaxO0XJIEHUE MPOIEHTOB OT BEIWYMHBI U BEJIWYUHBI MO ee mpoueHTaMm. OTHOLIEHUE;
BBIp@KEHHE OTHOILIEHUS B MpolleHTax. [Iponopiusi; 0CHOBHOE CBOMCTBO MIPOMOPIIUH.

Pemienne TekcTOBBIX 3a/1a4 apu(METHUECKUMH CIIOCOOAMH.

PanuonanbHble yncia.

[TonoxuTenbHbIE U OTPULIATEIBHBIC YHCIIA, MOJYJIb YUCIa. MHOXKECTBO ENbIX ynucend. MHOXECTBO
palMOHAIBHBIX YHCENT, PAlMOHAIBHOE YHCIIO KaK OTHOILICHHWE M/N, Tae m — LeNoe YKHCIo, n —
HaTypaibHOE uncio. CpaBHEHHE pallOHATBHBIX Yucell. ApudMeTndecKkue NeUCTBUS C PAlMOHAIBHBIMH
gyrcnamu. CBoiicTBa apupmMeTnieckux aeiictsuii. CTeneHsp ¢ IeNbIM oKa3aTeneM.

JeiicTBUTEbHBIE YUCJIA.

KBanpaTHbiii kopeHb u3 uncia. KopeHs TpeTheid cTeneHu.

[TonsiTne 06 MppanroHaabHOM YHcie. ppaloHalIbHOCTD YHCIa V2 y HECOM3MEPHUMOCTb CTOPOHBI
U AMaroHaiy KBajpara. JlecaTuuHble NpuOIHKEHUS UpPallMOHAIbHBIX YUCEIL.

MHOKeCTBO IeHCTBUTENBHBIX YHCEIT; IPEACTABICHUE ACUCTBUTEIBHBIX YHCEN B BUJE OECKOHEUHBIX
JEeCSITUUHBIX ApooOel. CpaBHEHHUE IEHCTBUTENBHBIX YU CEI.

Koopaunarnas npsimas. M300pakeHre yucesn TOYKaMyd KOOPJIUHATHON MpsAMoi. UncnoBsie mpome-
KYTKH.

HU3mepenus, npudaInKeHHs, OLEHKH.

Pa3mepbl 00BEKTOB OKpYKaroIIero Myupa (0T JIEMEHTapHbIX YacTull A0 BceneHHoi), AUTENbHOCTh
IIPOLIECCOB B OKpYyXkaroleM Mupe. Beiaenenue MHokuTenss creneHu 10 B 3amucu yncia.

[TpuOnmkeHHOe 3HaUeHNUE BETMYHUHBI, TOYHOCTh NpubnmkeHus. OKpyrieHne HaTypaibHbIX YUCET U
JecATU4HbIX ApoOeil. [Tpukuaka u olieHKa pe3ynbTaToB BEIUMCIICHUH.

AJITEBPA (200+35=235 u)
AuredpanyecKkune BbIPaKEeHHS.

bykBeHHbIE BbIpaykeHUs (BbIpaKE€HUS ¢ epeMeHHbIMH). UnciioBoe 3HaueHne OYKBEHHOI'O BhIpake-
Hud. JlomycTuMeble 3HaYeHus nepeMeHHbIX. [loacranoska

BBIpaXXEHHUI BMecTO mnepeMeHHbIX. [IpeoOpa3oBaHne OyKBEHHBIX BBIPR)KEHHUH Ha OCHOBE CBOMCTB
apupmMeTHyeckux AecTBuil. PaBeHCTBO OyKBEHHBIX BbIpakeHUH. ToXaAeCTBO.

Crenenb ¢ HaTypalbHBIM IOKazaTeleM M ee cBoiicTBa. OHOUYNIEHBI U MHOrowieHbl. CTeneHb
MHorouieHa. Cl1oxkeHue, BBIYMUTaHUE, YMHOKEHUE MHOTO4IEHOB. DOPMYIIbl COKPAIIEHHOTO YMHOXKEHMUS:
KBaJpaT CYMMBI M KBajparT pasHocTu. Popmyna pasHocTH KBajapaToB. [IpeoOpa3oBaHue 1e10r0
BBIPAKECHUS B MHOTOWICH. Pa3iioikeHre MHOTOWJIEHOB Ha MHOXUTENU. MHOIO4YIEHBI C OAHOU IEPEMEH-
Hoil. Kopenb MHOrowieHa. KBagpaTHelil TpeXwieH; pa3inokKeHHe KBaAPaTHOTO TPEXWIEHA HA MHOXKHUTEIH.

Anrebpanyeckas ApoOb. OCHOBHOE CBOWMCTBO anreOpanyeckor npobu. CrokeHue, BbIUUTAHHE,
YMHOKEHHeE, JeJieHne areOpanyeckux Apooeil. CTeneHs ¢ 1ebIM IoKa3aTeleM U ee CBOWCTBA.

PanmonanpHblie BEIpaXKEHUS M UX MpeoOpa3zoBaHus. JJokazaTeabCTBO TOXKIECTB.

KBanparusie kopHu. CBolicTBa apu(MeTHYEeCKHMX KBaJpaTHbIX KOpPHEH M HUX MpPUMEHEHHE K
peoOpa30oBaHUIO YHUCIIOBBIX BBIPAKECHUN U BBIYUCIICHUSM.

YpaBHeHus.

VYpaBHenue ¢ ogHoi nepemeHHor. Kopenb ypaBHeHusi. CBOWCTBA YHCIOBBIX PABEHCTB. PaBHOCHIIB-
HOCTb YPaBHEHUU.

Jluneiinoe ypaBHeHue. KBagpaTHoe ypaBHeHue: ¢GopMmyia KOpPHEH KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienne ypaBHEHHH, CBOASIIMXCS K JIMHEMHBIM M KBaJpaTHbIM. lIpumepsl pemienus
ypaBHEHUH TpeThel 1 YeTBepTOl cTeneHu. Perenne 1poOHO-paliiOHAIbHBIX YpaBHEHHIH.



YpaBHeHHE C IByMs IE€pEeMEHHBIMH. JIMHEHHOE ypaBHEHHE C ABYMsI IEPEMEHHBIMH, NPUMEPHI
pEIICHNs ypaBHEHUH B LICIIBIX YHUCIIAX.

Cucrema ypaBHEHMH ¢ AByMs II€peMEHHBIMH. PaBHOCHIIBHOCTB cucTeM. CUCTEMBI ABYX JIMHEHHBIX
YPaBHEHHH C JBYyMsI IIEPEMEHHBIMU; PELICHUE TIOJCTAHOBKOU U cioxeHueM. lIpumMepsl pemenus cucrem
HEJIMHEHHBIX YPABHEHUH C ABYMS IIEPEMEHHBIMMU.

Perienue TekCTOBBIX 3a7au anredpandeckuM CrocoOoM.

JlekapToBbl KOOpJMHATHI Ha IJIOCKOCTU. ['paduyeckas WHTEpHpeTanys ypaBHEHHS C JBYMs
nepeMeHHbIMU. ['paduK TMHEHHOrO ypaBHEHHUS ¢ ABYMS IEPEMEHHBIMU; YITIOBON KO3()PULIUEHT NPsIMOH;
YCIIOBHE MAapaUICIbHOCTA NPSAMBIX. ['paduku NpocTEeHIINX HENWHEHHBIX YypaBHEHMIA: mapadona,
runep0oi1a, OKpY>KHOCTb. I'padpuueckast UHTEpIIpeTalsl CUCTEM YPaBHEHUN C IByMs IEPEMEHHbBIMH.

HepaBencrsa.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 01HOM nepeMeHHON. PaBHOCHIIBHOCTH
HepaBeHCTB. JIMHelHbIe HEpaBEHCTBA C OHON nepeMeHHo#. KBaapaTHble HepaBeHcTBAa. CHCTEMBI HEpa-
BEHCTB C OJJHOM MEPEMEHHOI.

OYHKIUU (65+15=80 u)

OcHOBHBIE IOHATHS.

3aBucHMOCTH MEXAy BenuunmHamu. llomstme ¢yakiuu. OOnacTh ONpPENEICHUS W MHOMKECTBO
3HaueHudl ¢ynkuuu. CrnocoObl 3amanus ¢yHkuuu. [paduk dynkuumu. CpoiicTBa GYyHKIHMH, HX
otoOpaxenue Ha rpaduke. [Ipumepsl rpad)KoB 3aBUCUMOCTEH, OTPAYKAIONIUX PEATBHBIC TPOIIECCHI.

YucaoBble GyHKIUH.

OYHKIWH, ONMHUCHIBAIONINE MPSAMYIO U 00paTHYIO MPOMOPIIHOHAIBHEIC 3aBUCUMOCTH, HX TpaduKu U
cBoiicTBa. JIuneitnas gynkuus, ee rpaguk u cBoiictBa. KBagpatuunas ¢ynkuus, ee rpaduk u cBOMCTBA.
CrenenHple (QYHKIMM C HaTypalbHBIMU IOKa3areasiMu 2 U 3, ux rpapuku u cpoiicTBa. I'paduxu
byakuu y =1x1

YuciioBble NOCIE10BATEIbHOCTH.

[ToHsiTe YMCIIOBOM MOCIEI0BATENILHOCTH. 3aJaHUE I0OCIIEOBATEIbHOCTU PEKYPPEHTHON (popMy-
JI0i 1 (hOPMYIIOH JI-TO HYJICHA.

Apudmerndeckass U reomeTpuyeckas mnporpeccuu. DopMmynbl JI-TO uieHa apupMETHUYECKOH U
T€OMETPUUYECKON TPOTPECCHil, CYMMBbI TNEPBBIX 7 WieHOB. M300pakeHune 4iIeHOB apuPMeTHUECKON Hu
reOMETPUYECKON MPOrpecCuid TOYKaMU KOOPAMHATHOW IUIOCKOCTH. JIMHEHMHBIA M JKCIOHEHLHAIbHBIN
poct. Cl10XKHBIE TPOLEHTHI.

BEPOSATHOCTDb U CTATUCTHKA (50+5=55 u)

OnucarejbHasi CTATUCTHKA.

[IpencraBienue naHHBIX B BUjAe TaOmul, nuarpamm, rpaduxos. CiydaiiHas n3meHuMBOCTh. Cta-
TUCTUYECKHE XapaKTepUCTHKU HaOopa MaHHBIX: cpelHee apudmeTHueckoe, MeauaHa, HauOoJbllee U
HauMEHblIIee 3HaueHus, pa3max. [IpeacraBienue o BBIOOPOYHOM HCCIIEJOBAHUU.

Cay4aiiHble COOBITHS U BEPOATHOCTD.

[TonsiTHE O cilydaifHOM OMbITE U cilydaifHOM coObITuH. YacToTa cityyaitHoro coositus. Cratuctuye-
CKUH MOAXO0/ K MOHSATHIO BEPOSITHOCTH. BepoaTHOCTH IPOTHUBOMOIOXKHBIX COOBITHH. JlocCTOBEpHBIE U HE-
BO3MOYKHBIE COOBITHS. PaBHOBO3MOKHOCTB coObITHH. Kitaccuueckoe onpeseneHne BEpOsITHOCTH.

KomOunaropuxa.

Pemienne koMOMHATOPHBIX 3ajad mepedbopoM BapuaHTOB. KoMOMHATOpHOE MPaBUIIO YMHOXKEHUS.
[TepecTtanoBku U pakTOpHAIL.

TFEOMETPUS (255+35=290 u)

Harnsanas reomerpust

Harnsanele npencraBieHus o purypax Ha IJIOCKOCTHU: MpsiMast, OTPE30K, JIyd, yroJ, JIOMaHasi, MHO-
TOYTOJIbHHUK, OKPYKHOCTb, KpYr. UeThIpeXyroiabHUK, NPSIMOYIOJbHHMK, KBajapar. TpeyroiabHHK, BHIbI
TpeyroibHUKOB. [lpaBuiibHble MHOrOyrosibHuUKU. M300pakeHne reomerpuueckux ¢uryp. Bsaumuoe
PacIoJIOKEHUE ABYX NMPSAMBIX, IBYX OKPYKHOCTEH, IPSIMOM ¥ OKPYKHOCTH.

Jnuna orpeska, joMaHoH. llepumerp MHOroyronsHuka. Enunauisl usmepenus niuuHel. M3Mepenue
JUIMHBI OTPE3Ka, IOCTPOEHUE OTPE3KA 3aJaHHOU [UIHHBI.



Buns! yrnos. I'pagycHas mepa yria. Mi3mepeHue U moCTpOeHUE yriloB ¢ IOMOIIBIO TPAHCIIOPTUPA.

[Tonsatne momamy (Urypbl; €IUHMULBI W3MEpeHus Iomaau. llmomane NpSAMOYrolbHUKA H
Iomazab KBajpara. [IpubmamkeHHoe n3MepeHue iomazei Guryp Ha kiaeryatoil Oymare. PaBHoBenmkue
¢burypsr.

Harnsinaele npeacraBieHHs O HPOCTPAHCTBEHHBIX (urypax: KyO, Hapaiesienumes, MIpu3Ma,
nupamuza, map, cdepa, Konyc, nuiauHap. M3o6paxeHnue npocTpaHcTBEHHbIX GUryp. Ilpumepsl ceueHuil.
Mpuororpanauku. IIpaBuibHble MHOrorpaHHuUkH. IIpuMepsl pa3BepTOK MHOTOTPaHHUKOB, LWJIMHIPA U
KOHYyca.

[Tonsitre o6beMa; eqMHULIBI 00beMa. OObeM PSIMOYTOJIBHOTO TIapajuIeenuea, Kyoa.

[Tonstue o paBeHctBe ¢uryp. LlenTpanpHas, oceBas W 3epKaibHas cuMMmeTpuu. V3o0pakeHue
CUMMETPUYHBIX (QUryp.

I'eomerpuueckne Gpurypbi.

[Tpsimble u yrisl. Touka, mpsimasi, 1ockocTb. OTpe30K, Jyd. Yroa. Bunasl yrinos. BepTukanbHele u
CMEKHBIE yriibl. buccekrpuca yria.

[TapamnensHele U nepecekaroniecs npsmMsele. [lepnenauxynsapusie npsmsie. Teopemsl 0 mapauienb-
HOCTH W MEPHNEHAUKYISPHOCTH MpsAMbIX. [lepneHaukynsp u HakioHHass K mnpsmod. CepeluHHBIN
MEPIEHIUKYIIAP K OTPE3KY.

I'eomerprueckoe Mecto Touek. CBONCTBA OMCCEKTPHUCH YIJla U CEPEIMHHOIO MEPIEHIUKYIsApa K
OTpPE3KY.

Tpeyronsuuk. Bricota, Mmennana, OuccekTpuca, CpeHss JIMHUSA TPEeyrojibHUKa. PaBHOOEIpEHHbIE U
PaBHOCTOPOHHUE TPEYroJIbHUKHU; CBOMCTBA M INPU3HAKH PAaBHOOEIPEHHOIO TpeyroibHUka. Ilpusnaku
paBeHCTBa TpeyrosbHUKOB. HepaBeHcTBO TpeyrosbHHKa. COOTHOLIEHUS MEXIY CTOPOHAMH M YIVIAMHU
TpeyronpHuka. CymMma yrioB TpeyroibHuKa. BaemHue yrisl TpeyronsHuka. Teopema Paneca. [logobue
TpeyroabHuKoB. [IpusHaku momobus TpeyroiabHukoB. Teopema [lugaropa. Cunyc, KOCUHYC, TaHTEHC,
KOTaHI'€HC OCTPOro YIja MpsMOYrojbHOro TpeyrosubHuka U yrioB oT 0 1o 180°; npuBeaeHue Kk octpoMy
yriy. Penienue npsMoyrojibHbIX TpeyroiabHUKOB. OCHOBHOE TPUIOHOMETPUYECKOE TOXIECTBO. DopMy-
Jbl, CBSA3BIBAIOLIME CHHYC, KOCHHYC, TAHI€HC, KOTAHI'€HC OJHOI0 W TOro e yria. Pemenue
TPEYrOJIbHUKOB: TEOPEMA KOCUHYCOB U TEOPEMA CUHYCOB. 3aMeuaTellbHble TOUKU TPEYTOJIbHUKA.

UYetsipexyronbauk. [Tapamienorpamm, ero cBoicTBa U nmpusHaku. [IpsMoyroabHUK, KBaaApatT, pomMo,
UX CBOWCTBA U NMpU3HAKU. Tparnenus, CpeHss JIMHNS TPAICLUH.

MHoroyrojasHuK. Bbinmykiabsle MHOroyroibHUkH. CyMMa YIJIOB BBIIYKJIOIO MHOIOYTOJbHUKA.
IIpaBriIbHBIE MHOTOYTOJIBHUKH.

OxpyxHoctb U Kpyr. Jyra, xopaa. Cekrop, cermeHT. lleHTpanbHBIA yroi, BOUCaHHBIA Yro;
BEJIMYMHA BIHMCAHHOIO yriia. B3auMHOE pacnosiokeHue NpsMOM M OKPYXKHOCTH, IBYX OKDPY>KHOCTEH.
KacarenbHast u cekyias K OKpY)KHOCTHM, UX CBOWcTBa. BmnucaHHble W ONUCaHHBIE MHOTOYTOJIbHUKH.
OKpy’>KHOCTb, BIINCAHHAs B TPEYTOJbHUK, U OKPYKHOCTb, OIIMCAaHHAsI OKOJIO TPEYroJbHUKA. BrincanHele
U ONHMCaHHBIE OKPYKHOCTH MPaBHIIBHOTO MHOTOYT OJIbHHKA.

['eomerpuueckue npeoOpasoBanus. [Tonarue o paBencTBe ¢uryp. IloHsATHE O ABMXKEHUM: OCEBas U
LEHTpaJIbHAsi CUMMETPUH, NTapaJljIeNIbHbII nepeHoc, NoBopoT. [louarue o nogodbun Guryp u roMOTETHH.

ITocTpoeHus ¢ MOMOLIBIO UPKYJIS U JTMHENKH. OCHOBHBIE 33/Ja4l HAa IOCTPOCHHUE: JEJIEHNE OTPE3KA
IIONI0JIaM; TOCTPOEHHWE YIJja, PaBHOTO JAHHOMY; ITIOCTPOCHHME TPEYTrOJbHUKA IO TPEM CTOPOHAM;
MOCTPOEHHE MEPIEHANKYISIpa K MPSIMOI; OCTpOeHHE OMCCEKTPUCHI YIiia; AeJIeHHe OTpe3Ka Ha 71 PaBHBIX
yacTei.

Pemenune 3amay Ha BBIUMCIEHME, J0KA3aTEIbCTBO U IIOCTPOCHHME C MCIIOJIB30BAaHHUEM CBOMCTB
U3Y4YEHHBIX pUryp.

HN3mepenne reoMeTpu4ecKuX BeJTUYHH.

Jnuna orpeska. PaccTostHre OT TOUKH 10 npsiMoil. PaccTosiHre Mex 1y napamielbHbIMU MPSMBIMU.

ITepumeTp MHOTOYTOJIbHHKA.

JlnuHa OKpYKHOCTH, YUCIIO JI; JUTMHA JYTH OKPY>KHOCTH.

I'pagycHas Mepa yria, COOTBETCTBUE MEXAY BEIWYMHONW LEHTPAJIBHOIO yIiia M AJUHON AYrH
OKPYKHOCTH.



[Tonsatue miomanu tockux ¢uryp. PaBHOococTaBneHHble M paBHOBenukue ¢urypsl. Ilnomansb
npsiMoyronbHuKa. Ilnomanu napaiienorpamma, TpeyrojbHUAKA U Tpanenuu. [lnomans MHOroyrojabHuKa.
[Tnomans kpyra u mwiomazab cekropa. COOTHOIIEHUE MEX Ty TUIOIIAISIMH TOTOOHBIX QHUTYD.

Pemienue 3a1a4 Ha BBIYHMCIICHNE U JOKA3aTEIbCTBO C UCIOIb30BAHNEM U3YUEHHBIX (POPMYIL.

Koopaunarsl.

Vpasuenue npsmoi. Koopmunatel cepeaunsl orpe3ka. dopmyna pacCTOSHUS MEKILY ABYMs
TOYKaMHM IJIOCKOCTU. Y paBHEHUE OKPY>KHOCTH.

BekTopsbl.

JnnHa (Monyinb) BekTopa. PaBeHcTBO BekTopoB. KosunHeapHusie BekTopbl. KoopauHaTel BEKTOpa.
YMHOXEHHE BEKTOpa Ha YHMCIIO, CyMMa BEKTOPOB, Pa3JlOKEHHE BEKTOpa IO JIBYM HEKOJUIMHEAPHBIM
BeKkTOpaM. CKaJsipHO€E NIPOU3BEACHUE BEKTOPOB.

JIO'NKA U MHOKECTBA (10 u)
TeopeTnko-MHOXKeCTBEeHHbIE IOHATHSA.

MHO0KeCTBO, 2JIEMEHT MHOKECTBA. 3alaHUE MHOXKECTB IIEPEYUCIICHUEM JJIEMEHTOB, XapaKTEPUCTH-
4ecKuM CBOWCTBOM. CTaHmapTHbIE 0003HAYEHUS YHUCIIOBBIX MHOXECTB. [lycToe MHOXECTBO U €ro
obo3nauenue. [logmHoxxecTBo. OObETUHEHNE U TTEPECEUEHUE MHOKECTB.

Mnmroctpanysi OTHOIIEHUI MEKIy MHOKECTBAMU C IIOMOILBIO Tuarpamm Jijepa — Benna.

DJIeMeHThI JIOTUKH.

Onpenenenne. Akcuomsl U TeopeMsl. JlokazarenscTBo. Jloka3aTeabCcTBO OT IPOTUBHOrO. Teopema,
oOpatHast nanHo#. [Ipumep u KOHTpIpUMED.

[ToHsATHE O PaBHOCWIJIBHOCTH, CJIEIOBAHUU, YIOTPEOJEHHE JIOTMUECKUX CBS30K, €CIM TO B TOM H
TOJIBKO B TOM CIIy4yae, JOTUYECKUE CBSI3KU U, WIIN.

MATEMATHUKA B UCTOPHUYECKOM PA3ZBUTUU

Hcropus dopMHpoBaHUs MOHATHS YMCIA: HaTypalbHble 4yMcia, APoOH, HEJAOCTaTOYHOCTh paluo-
HaJIbHBIX YUCEJI U1 TEOMETPUUECKUX U3MEPEHUN, NppalMOHaIbHbIe yncia. CTapuHHBIE CUCTEMBI 3alIMCH
gyucen. pobu B BaBunone, Erunte, Pume. OTkpbiTue AecATHUHBIX aApoOeii. CTapuHHBIE CHCTEMBI Mep.
HecaTuunble aApoOM U MeTpudeckas cucrema Mep. [losBieHue oTpumarenbHbIX uyucesn U Hyms. JL
Marnwunkwuii. JI. Diinep.

3apoxaenue anreOpsl B HeApax apudmeruku. An-Xopesmu. Poxxaenne OykBeHHON cuMBOJIUKH. [1.
®epma, ®@. Buer, P. Jlekapt. Mcropusi Bompoca O HaxoXJIeHMHM (POpMyN KOpHEH airedpandeckux
YpaBHEHU, HEPA3peLIUMOCTh B paJMKanax ypaBHEHUU creneHH, Oosbiueil yereipex. H. Tapranes, JIx.
Kapmnano, H. X. A6ens, O. l'anya.

N300peTenne MeToa KOOPAMHAT, MO3BOJISIOLIETO MEPEBOIUTh N'€OMETPUIECKUE OOBEKThI Ha SI3BIK
anreopsl. P. Jlekapt u I1. @epma. [Tpumeps! pazinuyHbIX CUCTEM KOOPAMWHAT HA MJIOCKOCTH.

3amaua Jleonapno [Muzanckoro (Pubonauyun) o kponmkax, yncia Oubonayun. 3agadya o maxmar-
HOM JOCKE.

Hcrokn Teopum BEpOATHOCTEH: CTpaxoBoe Jeno, asapTtHele urpel. II. depma m b. Ilackans. .
bepuymnu. A. H. Konmoropos.

Ot 3emnemepust k reometpun. [Tudarop u ero mrona. Ganec. Apxumen. [loctpoeHne nmpaBUIBHBIX
MHOTrOyronsHUKOB. Tpucekius yria. KBaaparypa kpyra. YaBoenue ky6a. Mcropus uucna ia. 3omoToe
ceuenue. «Havana» Epxnnpa. JI. Ditnep. H. U. JlobaueBckuii. McTopus nsToro nocrynara.

Codu3zmsl, mapag0KChI.

Pe3eps Bpemenu — 100 u
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6. TemaTmueckoe NJIaHUPOBAHUE

C OIIpeacJJCcHUEM OCHOBHBIX BH/I0B y‘lCﬁHOﬁ ACATCJIBHOCTH M METAIIPEAMETHBIX yMeHHﬁ N HABBIKOB

MATEMATHUKA
6 xaaccnl (210)

OcHoBHOE CoacpKaHue 110 TEMaM

XapakTepucTHKA OCHOBHBIX BH/I0B JIesl-
TeJIbHOCTH YYeHHKA (HA YPOBHe Y4eOHbIX

MeTaHPEI[MeTHBIe YMEHHSI H HABBIKH

JeicTBHIl)
1 2 3
1. Harypaabubie unciaa (50+20=60 y)
Harypaneubiit  psin.  JlecatuuHas — cuctema | OnuChbIBATH CBOMCTBA HATYPATBHOTO Psijia. YMeTh BUIETh MaTeMaTHYeCKyIO 3aaady B

cuncieHus. Apudmernyeckue AeCTBUS C HATY-
panbHbIME unciamu. CBolicTBa apudmernue-
CKHX JIEHCTBHIA.

[lonsiTHe O cTeneHu ¢ HaTypalbHBIM MOKa3are-
JIEM.

KBanpar u ky6 uucna.

UucnoBble BBIpAKEHUS, 3HAYECHUE YHUCIOBOTO
BbIpakeHUS. [lOpsAaOK NEUCTBHUIM B YHUCIOBBIX
BBIPAKEHUSX, UCIIOJIb30BaHUE CKOOOK.

Pemenne TekcTOBBIX 3a/ad apuPMETHUESCKHUMHU
croco0amu.

Henmutenu u kpatHeie. HanGonpimwmii oOmmit
JIENUTEIb, HauMeHbIee oomiee kpaTtHoe. CBOii-
cTBa aenuMoctu. [Ipusnaku nenumoctu Ha 2, 3,
5, 9, 10. IlpocTele W cocTaBHBIE umcia. Pa3-
JI0’KEHHE HATYpaJIbHOTO YKCIIa Ha TPOCThIE MHO-
Jkutenu. [lemenue ¢ octaTkom

Yurarh ¥ 3alMCHIBATHL HATypaJbHbIC 4YHCIIA,
CpPaBHMBATH U YIIOPSAAOYUBATH UX.

BbINOJHATL BBIYMCIEHUS C HATypajJbHBIMHU
YUCIIAMU; BBIYUCIIATH 3HAYEHUS CTEIIEHEH.
dopmyaupoBaTh CBOWCTBA apu(PMETUUYECKHUX
NEHCTBHM, 3amUCBHIBATh MX C TMOMOIIBI0 OYKB,
npeoOpa3oBbIBaTh HAa WX OCHOBE YHCJIOBBIC
BBIPAKECHUS.

AHAJIM3UPOBATHL U OCMBICJIUBATH TEKCT 3a-
Jauy, nepedopmMmyaMpoBaTh YCIOBUE, H3BJIe-
KaTh HEOOXO0MUMYI0 WH(OPMAIUIO, MOIETHPO-
BaTh YCJIOBHUE C MIOMOIIBIO CXEM, PUCYHKOB, pe-
AJIBHBIX MPEIMETOB; CTPOMTH JIOTUYECKYIO IIe-
MOYKY PaCCYKJECHHUMN; KPUTUYECKH OLEHMBATH
MOJYYEHHBI OTBET, OCYIIECTBJATH CaMOKOH-
TPOJIb, NPOBEPSASI OTBET HA COOTBETCTBHUE YCJIO-
BHIO.

DopMyIMPOBATH OINPEICICHUS JICIUTENS U

KOHTEKCTE MpOOJEMHOM CHUTyallud B OK-
pYKaroIlen KU3HU.

IlonumMaTe CyHIHOCTM  QJITOPUTMHYECKHUX
IPEANYCAHUN U YMEHUE ACHCTBOBATh B COOT-
BETCTBUM C MPEIJIOKEHHBIM aJITOPUTMOM.
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KpaTHOT0, MPOCTOTO YKCJIa U COCTABHOTO YHUCIA,
CBOMCTBA W MIPU3HAKH JCIUMOCTH.

Joka3piBaTh U ONPOBEPraTb C IOMOIIBIO
KOHTPIIPUMEPOB YTBEPIKJACHHUS O JETUMOCTH YH-
cen. KmaccudunmpoBarh HaTypaibHBIE YHCIIA
(4eTHBIE W HEUYETHBIE, IO OCTaTKaM OT JIEJICHUS
Ha3 U T. IL).

HUccaenoBarthb MPOCTEUIIINE YHCJIOBBIC
3aKOHOMEPHOCTH, MIPOBOJIUTH YHCIIOBEIC
AKCIIEPUMEHTHI (B TOM YHCJIE C UCITOJIb30BAHHEM
KaJIbKYJISITOpA, KOMIBIOTEPA)

2. [poom (120+20=140 u)

OObikHOBeHHBIE J1poOn. OCHOBHOE CBOWCTBO
npobu. CpaBHeHHE OOBIKHOBEHHBIX JpoOeil.
Apudmernueckne IEHCTBHSI ¢ OOBIKHOBEHHBIMH
npoOsimu. HaxokneHune yactu OT LesIoro M Iie-
JIOTO T10 €T0 YacTH.

Hecatuunble apo6u. CpaBHEHUE JECITUYHBIX
npobeit. ApudmMernueckue ASHCTBUS C I€CSITHY-
HeIMH Apobsimu. [lpencraBneHue aecATUYHOU
Ipodu B BHUJIe OOBIKHOBEHHOM ApoOU 1 OOBIKHO-
BEHHOM B BUJIE ACCATUYHOU.

Otnomenue. [Iponopiius; OCHOBHOE CBOMCTBO
IIPOIIOPLIUH.

[IporeHTsl; HaXOXKAEHHE MTPOLIEHTOB OT BEJIH-
YUHBI U BEJINYMHBI IO €€ MPOLIEHTaM; BbIpaxKe-
HUE OTHOILIEHUS B IPOLIEHTAaX.

Perienue TekCcTOBBIX 33a4 apU(PMETUUECKUM
crocob6om

MopneaupoBaTthb B rpadu4eckoil, mpeaMeTHOMI
(dbopMe MOHSITHS U CBOMCTBA, CBSI3aHHBIC C TTOHS-
THEM OOBIKHOBEHHOH JpoOH.

®opmyIHMpoOBaTh, 3alMCHIBATH C IIOMOIIbIO
OyKB OCHOBHOE CBOMCTBO OOBIKHOBEHHOM
npoOu, mpaBuia JeHCTBUN ¢ OOBIKHOBEHHBIMU
IpoOsIMHU.

IIpeoOpa3oBbIBaTL  OOBIKHOBEHHBIE  JpOOH,
CpaBHUBATh M YIOPSJI0YMBATH UX. BBINOIHATH
BBIUUCIIEHUS ¢ OOBIKHOBEHHBIMH JIPOOSIMH.
Yutare W 3aNUCHIBATH JCCATUYHBIC JPOOH.
IIpeacraBasATh OOBIKHOBEHHBIE OpOOUM B BUJE
JECATUYHBIX M JECATUYHBIC B BUIE OOBIKHOBEH-
HBIX; HAXOAUThb JCCATUYHBIC MPUOIMKECHUS
OOBIKHOBEHHBIX APOOEi.

CpaBHUBATHL U YNOPSA0YHBATH ACCATUYHBIC
npoOu. BBIMOTHATH BBIYUCIECHUS C JECSITHY-
HBIMU JIPOOSIMH.

Hcnoab30BaTh DKBUBAICHTHBIE MTPECTABICHHS
OpOOHBIX YHCET TpPH WX CPAaBHEHUHU, IIPH
BBIYUCIICHUSIX.

Ilonumarn CYIIHOCTHU AITOPUTMHUYCCKUX
Hpe,Z[HI/IcaHI/Iﬁ U YMCHHUC ﬂeﬁCTBOBaTB B COOTBCT-
CTBUU C MMPEATOKCHHBIM AJITOPUTMOM.

YMeHne caMOCTOSTEILHO CTaBUTh Ociiu, BBIOH-
patb KW CO34aBaTb aJrOpUTMbl JIA PCIICHUA
y‘IC6HLIX MaAaTEMaTHUYCCKUX HpO6JICM;
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BbINoHATH TPUKUIKY U OLEHKY B XO/1€
BBIYUCIICHUM.

O0bsicHATH, uTOo Takoe mpoueHT. Ilpexcras-
JIITh MPOLIEHTHI B BUJIE IpoOeil u 1poOu B BUie
IIPOLIEHTOB.

OcymecTBasTh nouck nHpopmanuu (8 CMU),
coJiepKalleil JaHHbIE, BBIPA)KEHHBIE B IPOLIECH-
Tax, UHTeprpeTHpoBaTh ux. IlpuBoguTh npu-
Mepbl UCTIOIb30BaHUS OTHOILIEHUHN Ha MPAKTUKE.
Pemath 3a71ayn Ha MPOLEHTHI U JIPoOHU (B TOM
4yCclie 33J]a4d U3 PeaIbHOM NMPAKTUKH), UCIIONb-
3ys MpU HEOOXOAMMOCTH KalbKYNIATOp; HC-
M10JIb30BATh MOHSTUS OMHOWEHUS U NPOnop-
Yuu TIPU pEIICHUHU 3a/1ad.

AHAJIM3UPOBATHL U OCMBICIAMBATh TEKCT 3a-
nadd, nepedopMyJIMpoOBaTh YyCIOBHE, H3BJIe-
KaTh HEOOXOAUMYI0 MH(OPMAIUIO, MOAETHPO-
BaTh YCIIOBUE C IIOMOILBIO CXEM, PUCYHKOB, pe-
QJIbHBIX TNPEJAMETOB; CTPOMTH JIOTHYECKYIO Iie-
MOYKY PacCYXJEHHH; KPUTHUECKH OLEHHUBATH
MOJIYYEHHBII OTBET, OCYLIEeCTBJIATH CaMOKOH-
TPOJb, IIPOBEPSIST OTBET HA COOTBETCTBHUE YCJIO-
BHIO.

IIpoBoaAUTH HECIIOKHBIE UCCIIEIOBAHMS,
CBSI3aHHBIE CO CBOMCTBAMM JPOOHBIX YUCEIL,
OIUPAsACh Ha YMCIIOBBIE SKCIIEPUMEHTHI (B TOM
YHClIe C UCTIOJIb30BAaHUEM KalIbKYISITOPA,
KOMIIBIOTEPA)

3. PammoHanbHble yucaa (40 +10=50u)

ITonoxurenpHble M OTPULATENBHBIE YHCIIA,
Monynab uucna. M3oOpakeHue yucen TOYKaMu
KOOPJAMHATHOU IPSIMOiA; reoMeTpuyecKas
MHTEpIpeTaus MOLYJIS YACIIA.

IIpuBoanTL IPUMEPHI UCHOIB30BAHUSA B OKpY-
JKAIOIIEM MHUPE MOJIOKUTEIBHBIX U OTPULIATEIb-
HBIX 4MCEN (TeMIlepaTypa, BBIUTPBII — IIPOUT-
PBIL, BBIIIE — HUXKE YPOBHSI MOPSI U T. I1.).

IHoHuMaTh CYIIHOCTH aJTOPUTMHYECKHUX
NpeINUCcCaHuii U YMEHUE JIEUCTBOBATh B CO-
OTBCTCTBUH C Hpe,Z[.HO)KeHHLIM aJIFOpI/ITMOM.
YMeHI/Ie IIOHUMATh )41 HCIIOJIb30BATh
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MHO)€eCcTBO LENbIX 4Kcell. MHOXKECTBO pa-
LHUOHAIBHBIX yKuces. CpaBHEHUE pallMOHAIbHBIX
grcen. Apudmernueckue ACUCTBHS C PpaIuo-
HalbHBIMU uuciamu. CBoiicTBa apudmernye-
CKHUX JICUCTBUH

HN300paxkarb TOuKaMM KOOPJMHATHOW INPSMOU
IIOJIOKUTEIIbHBIE U OTPHULIATENIbHBIC PALlMOHANb-
HBIE YHCIIA.

XapakTepu3oBaTb MHO)KECTBO LIEJIBIX YHCEN,
MHOYECTBO PALIMOHAJIBHBIX YUCEI.
®opMyJIMPOBATh U 3aIUCHIBATH C ITOMOLIBIO
OyKB CBOHCTBa JCWCTBUH C palMOHAIBHBIMU
qucaaMy, IPUMEHATD JJIs IpeoOpa3oBaHus uu-
CJIOBBIX BBIPAKEHHM.

CpaBHuUBaThL U YNOPSAOYMBATH DPALMOHAJIb-
HBIE YMCJIA, BBIIOJHATH BBIYMCIICHUS C PalUo-
HaJIbHBIMU YHUCIAMU

MaTEeMaTHYeCKHE CpPEICTBAa  HATJISIIHOCTH
(rpaduku, auarpaMMpl, TaOJHIBI, CXEMBI U
Ip.) I WUIIOCTPAIlUH, HWHTEPIpPETaIuH,
apryMeHTallny;

4. U3mepenusi, npuOJIHKeHU, OLCHKU. 3ABHCHMOCTH MEXKIY

(20+5=25 u)

Be¢JIMYHMHaAMU

[TpuMepbl 3aBUCHMOCTEH MEXIy BEIHMUYMHAMH:
CKOpOCMb, 8pems, paccmosinue;, npou3eoou-
menbHOCMb, 8peMs, paboma, yeHa, KOIU-
yecmeo, cmoumocms W np. llpeacraBrneHue
3aBUCHMOCTEH B BUjae GopMyi. Beruncnenus mo
dbopmymnam.

Pemenne TekcTOBBIX 3a1ad apuPMETHUESCKHUMHU
crocobamu

BbipazkaTh 0JJHM €MHULBI U3MEPEHUS BEIU-
YHMHBI B JPYTUX €AMHUNAX (METPHI B KHJIOMET-
pax, MMHYTHI B 4acax U T. II.).

OKpyrasiTe HATypaJIbHBIC YUCIIA U JIECATHYHBIE
IpoOu. BBINOTHATE NPUKHUIKY U OLEHKY B XO/€
BBIYMCIICHUM.

MoaeaupoBaTh HECIOXHbBIE 3aBUCUMOCTH C
MOMOIIIBI0 (POPMYIT; BBITTOJHATH BBEIYUCIICHUS IO
bopmynam.

Hcnoab30BaTh 3HAHUS O 3aBHCUMOCTSIX MEXITY
BEIMYMHAMU (CKOPOCTb, BpPEMS, PaCCTOSHUE;
paboTa, TPOU3BOIUTENBHOCTb, BPEMs U T. II.)
IIPU PELICHUH TEKCTOBBIX 3a/1a4

YMers BUIETP MaTEMaTUYECKYK 3azady B
KOHTEKCTE MPOOJEMHOW CHUTyalUd B JPYrUx
JUCLUIIIINHAX, B OKPYKAIOLIEH )KU3HU

5. DaemenThl anreopsl (25+5=30y)

Hcnonb3oBanue OykB Ui 00O3HAYEHHS YHCE,
JUIS 3alMCH CBOWMCTB apU(pMETHYECKHX JeiCT-
BUI.

bykBenHble BbIpaxkeHus. YUucioBoe 3HaYCHHE
OYKBEHHOTO BBIPQ)KECHUSI.

YutaTrh U 3anUCbIBATh OYKBEHHBIE BBIpaXe-
HUS, COCTaBISTh OYKBEHHbIE BBIPAXKEHHS IO
YCJIOBHSIM 3a/ad.

BbruucasiTe 4ncIoBO€ 3HAYCHHE OYKBEHHOTO
BBIP)KECHUS TIPH 33/IaHHBIX 3HAYCHUAX OYKB.

YMerbs BUACTH MaTeMaTUYECKYyHO 3aJady B
KOHTEKCTE MpPOOJEMHOW CHUTyallud B OK-
PYyKaroLIeH )KU3HU.

Ilonumarn CYIIHOCTH AITOPUTMHUYCCKUX

NpEANUCaHu ¥ YMEHHE JEHCTBOBAaTh B

14




VYpaBHeHue, kopeHb ypaBHEeHMsA. HaxoxaeHue
HEU3BECTHBIX KOMIIOHEHTOB apu(MeTHYEeCKUX
JEACTBUU.

JlekapToBel KOOpAMHATBl Ha IUIOCKOCTU. [lo-
CTPOEHUE TOUYKHM MO €€ KOOpAMHATaM, OIpeje-
JIEHUE KOOPJIMHAT TOYKHU Ha IUIOCKOCTH

CocTaBJsiTh ypaBHEHHUS IO YCIOBHSIM 3ajau.
Pemath mnpocTeiiine ypaBHGHHsT Ha OCHOBE
3aBUCHMOCTEH MEXIy KOMIIOHCHTaMH apudme-
TUYECKUX IEHUCTBUH.

CTpouthb Ha KOOPJAMHATHON IJIOCKOCTH TOYKHU U
(dburypsl 1Mo 3aJaHHBIM KOOpJIMHATaM; OIpeje-
JIATH KOOPJAUHATHI TOUEK

COOTBETCTBUHU C MPEII0KEHHBIM aJITOPUTMOM.
IlepBoHauyaJibHBIE TIPEACTABICHUS 00 UICAX U
0 METOoJAaX MAaTEMaTHKH KaK YHHBEPCAJIbHOM
SI3bIKE HAYKH ¥ TEXHUKHU, CPEJICTBE MOJEIUPOBA-
HHS SIBJICHUH U TIPOLIECCOB;

6. OnucareapHas crarucTuka. Bepositrnocrts. KomOunaropuka. MHoxkecTBa

(20+5=25 u)

[IpencraBienue JaHHBIX B BUE TAaOJIUL, AUA-
rpamm.

[lonsTe o0 ciay4ailHOM OMbBITE U COOBITHUH.
JlocToBepHOE U HEBO3MOXkHOE coObiTusd. Cpas-
HEHHE LIAHCOB.

Pemenne koMOMHATOPHBIX 3ajgad Inepedopom
BAPUAHTOB

H3Baekary uHopmanuio u3 Tabuul U Jaua-
rpaMM, BBINOJHATH BBIYUCICHUS IO TaOiIMy-
HBIM JaHHBIM, CPABHMBATH BEIMYMHBI, HAXO-
AUTH HauOOJbIINE U HAUMEHbIINE 3HAYECHUS U
zp.

BoinoaHaTs c60p MHGOpPMALUU B HECIOXKHBIX
Cllydasix, NpeacTaBJIsATh UHPOPMAIUIO B BHJE
TaOJIMIl ¥ AMarpamMM, B TOM YHCIE C MOMOIIBIO
KOMITBIOTEPHBIX MPOTPaMM.

IIpuBoauTs mnpUMEpHl CIy4allHBIX COOBITHIA,
JIOCTOBEPHBIX M  HEBO3MOXHBIX  COOBITHIA.
CpaBHMBATBh IIAHCHI HACTYIJICHUS COOBITHIA;
CTPOUTH pEUEBble KOHCTPYKILUU C HCIOJIb30Ba-
HUEM CIIOBOCOYETaHUH Oosree  8epoamHo,
Manoeeposmuo u ap.

BbinotHaTsL  mepebop  BceX  BO3MOXKHBIX
BApHMAHTOB U1 IepecyeTa OOBEKTOB WM
KOMOHWHAILIHHA, BbIJIEJISATH KOMOHWHAILIHH,
OTBEYAIOIIUE 3aJaHHBIM YCIOBUAM

IIpuBoauThs NpuMepsl KOHEYHBIX M OecKOHe-
HbIX MHOXecTB. Haxoauth oObeanHEHHE H
IepeceueHue KOHKPETHBIX MHOXkecTB. [IpuBo-
IUTh MPUMEPBI HECIOXKHBIX KJIacCCHU(pUKALMNA U3
pa3nuyHbIX 00JacTell )KU3HU.

YMersb BUIETh MaTEMAaTUYECKYIO 3a1a4y B
KOHTEKCTE NMPOOJIEMHON CUTYyalluu B
OKPY’KaIOIIEeH KU3HU.

YMeHue BbIABUTATh THIIOTE3bI IIPU PELLIEHUN
yLIe6HI)IX 3aaa4d, IOHUMAaThb H€O6XOI[I/IMOCTI> nux
IIPOBEPKU
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NnntoctpupoBath  TEOPETHUKO-MHOKECTBEHHBIC
MOHSTHS C TIOMONIBIO KPYroB Dijiepa

7. Harnsianas reomerpus (45+5=50 y)

Harnsinneie npeacrasienus o Gurypax Ha
IUIOCKOCTH: MpsAMasi, OTPE30K, JIyd, yroJl, JIoMa-
Hasl, MHOT'OYT OJIbHUK, IIPaBUJIbHBIN
MHOT'OYT'OJIbHUK, OKPY>KHOCTB, Kpyr. YeTbIpex-
YTOJIbHUK, IPSAMOYTOJIbHUK, KBaApar. Tpeyrois-
HUK, BUJbI TPEYTOJIHUKOB.

N300paxkenune reomerpuueckux ¢uryp. Bzaum-
HOE€ pAacloJOXEHUE [BYX HpPSAMBIX, OBYX
OKPYKHOCTEH, IPSIMOU U OKPY’KHOCTH.

Jnvna otpeska, nomanoul. Ilepumerp MHOTO-
yrojapHHKa. EnuHUNBI  HM3MEpeHus  JJIMHBIL
W3mepenue [UIMHBI OTpe3Ka, IOCTPOEHUE OT-
pe3Ka 3aJJaHHOU JIJTUHBI.

VYron. Buasl yrnos. I'pagycHas Mepa yria.
N3mepenne M MOCTpOEHHE YIJIOB C IOMOUIBIO
TpaHCIOPTHPA.

[TonsTre miomanu QUrypbl; eQUHULBI U3MeEpe-
Hus momaau. Ilmomane npsMoyronbHUKa Hu
ionaapb KBajapara. PaBHoBenukue Gurypsl.
Harnsanusle npeacraBiaeHuss O IMPOCTPAHCTBEH-
HBIX Qurypax: Ky0, mapajuiefenunesa, npusma,
nupampsa, Imap, cdepa, KOHYC, IIMIHHJIP.
N306paxenune npoctpaHcTBeHHbIX Quryp. [lpu-
Mepbl CeueHUN. MHOIrOrpaHHUKH, NPAaBUIIbHBIE
MHOTOrpaHHUKH. lIpumepsl pa3BepTOK MHOrO-
I'PaHHUKOB, IIWJINH/PA U KOHYCA.

[TonsiTne oObema; emwHUIBI 00Bema. OO0BeM
NpSIMOYTOJIBHOTO Tapaijenenunena U o0beM
KyoOa.

[Tonsatue o paBenctBe ¢uryp. LlenTpanbHasd,

Pacno3HaBaTh Ha yepTekax, pUCYHKaxX U MOJie-
JSX TeoMeTpuyeckue QUrypbl, KoOHGUTYypaluu
¢uryp (IWIOCKME W  TPOCTPAHCTBEHHBIE).
IIpuBoauTH TpHUMEPHl AHAJIOTOB TeOMETpUYe-
CKUX (PUTYp B OKpYIKAIOIIEM MHpE.
H3o06paxkars reoMerpuueckue (GUIypbl U UX
KOHQHUTypalu OT PYKH M C HCIIOJIb30BaHUEM
YepTeXKHBIX  HMHCTpyMeHTOB.  M300pakaTh
reoMeTpuuecKkue GUrypsl Ha KieTdyaTon Oymare.
HN3mepsATh C TOMOLIBI0 HHCTPYMEHTOB H
CpaBHUBATh JJIMHBI OTPE3KOB W BEIMYMHBI YT-
n0B. CTpOUTBH OTpPE3KH 3aJaHHOM JJIMHBI C
MOMOIIBIO JTMHEHKN W LUPKYIS U YTIIBI 33JIaH-
HOW BEJTMYMHBI C TOMOIIBIO TpaHcopTupa. Bul-
paxkaThb OJJHH €AMHUIBI H3MEPEHHsI JUTMH Yepe3
JpyTHe.

Boruucasats TUTOIIAH KBaJ[paTOB 171
IPSIMOYTOJIbHUKOB, HCHONB3yd (POPMYIIBI IUIO-
a1 KBa/IpaTa v IIONIa iy MPSMOYTOJIbHUKA.
BbipakaTh OJHU E€IUHUIBI M3MEPEHUs IUIO-
jau yepes Apyrue.

M3roraBaMBaTh NPOCTPAHCTBEHHBIE (UTYPHI
W3 pa3BepTOK; paclo3HaBaTh Pa3BEPTKH Kyoa,
napaiesenunesa, TUpaMuIbl, HTWIMHIPA U KO-
Hyca. Pacemampueams tupocTeiilive cedyeHUs
MPOCTPAHCTBEHHBIX (UTYp, MOJTydaeMble IMyTeM
MIPEIMETHOTO WA KOMIIBIOTEPHOTO
MO/JICIIMPOBAHUS, ONPeeJsITh UX BU/I.
BopruucasaTs o0beMbl Ky0a W TPSIMOYTOJIBHOTO
napaiesenunesa, ucuoiab3ys GopMyisl o0bema

CTpouTh JIOIrMYECKYIO LIENIOYKY PacCyXIECHUH,
COINOCTABJIATH IOJYYEHHBIH PE3yJIbTaT C ycJo-
BHUEM 3aJIa4H.

YMeHue NpUMEHATh UHIAYKTUBHbBIC U JETYKTHB-
HbIE CIIOCOOBI PACCyKIEHUMN, BUJETh PA3IUYHbIE
CTpaTeruu peleHus 3a1a4

YMeHue 1UIaHUpOBaTb U OCYLIECTBIISTH
NeSITebHOCTb, HAlPaBICHHYIO Ha pelIeHue 3a-
Jla4 MCCIIEI0BATENbCKOIO XapakTepa,
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oceBasi ¥ 3epKajibHas CUMMETpuu. M3o00paxenue
CUMMETPUYHBIX QUTYp

Ky0a 1 o0beMa MPSIMOYTOJILHOTO TapasuIeleu-
nena. BeIpakaTb OJHM €AUHUIIBI W3MEPEHUS
o0Bema uepe3 JApyrue.

HUccaenoBarh U ONHCHIBATH  CBOMCTBA
F€OMETPUUYECKHUX buryp (TuTOCKUX u
MIPOCTPAHCTBEHHBIX ), MCIOJIb3Ysl IKCIICPUMEHT,
HaOmoieHue, n3Meperne. MoaeJupoBaTh Ieo-
METPUYECKHE 0OBEKTHI, UCIIOIB3Ysl Oymary, Iia-
CTWJIMH, NpPOBOJOKY u aAp. Hcmosab3oBarh
KOMITBIOTEPHOE MOJICIUPOBAHUE U SKCIIEPUMEHT
JUISL U3Yy4YEHUS CBONCTB T€OMETPHUYECKUX O0b-
€KTOB.

Haxoauth B OKpyXaloleM MHUpPE IUIOCKHE U
MIPOCTPAHCTBEHHBIE CUMMETPHUUHBIE (PUTYPHI.
Pemartp 3amaun Ha HaXOXKACHHE IJIUH OTPE3-
KOB, IEPUMETPOB MHOT'OYT'OJIbHUKOB, I'PayCHON
Mephl YTJIOB, TUIOMIAACH KBaJApaTOB U TMPSIMO-
YTOJIbBHUKOB, 00bEMOB KyOOB U MPSIMOYTOIBHBIX
napajuieJienumnesoB, kyoa. BeiaeasaTs B ycio-
BUM 3aJlaud JaHHBIC, HCOOXOIUMEBIC IS €€
pelieHusi, CTPOUTh JIOTUYECKYIO IIETIOYKY pac-
CYXKJICHUH, CONMOCTABJISATH MOJIyYECHHBIN
pe3ysabTaT C yCIOBUEM 3a/1auHu.

HN3006paxkars paBHbIE QUTYpBI, CHMMETPHUYHBIE

burypsr

Pe3sepB epemenu - 40 u
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TemaTu4eckoe NJIAHUPOBAHUE
7-9 kaaccol
Paznen «Aareopa» (315+105 =4204)

OcHoBHOE coaepkaHue 1o TeMaM

XapakTepucTHKAa OCHOBHBIX BU/I0B JIesl-
TeJbHOCTH YYEeHHKA (HA YPOBHE Y4eOHbIX

MeTal’lpe)IMeTHLle YmMeHusi U HAaBbIKHA

aeicTBUil)
1 2 3
1. HdeiicTBuTeNbHBIE Yncaa (15+5=20 u)
Pacmpenne MHOKeCTBa HaTypalibHbIX uyucell | OnuebIBaTh MHOXKECTBO IIEIBIX YHCET, MHOXKE- | YMeHue MOHUMATh u UCIIOJIb30BAaTh

JI0 MHO>KECTBA LIEJIbIX, MHOXKECTBA LIEJIBIX YHCEI
70 MHOXECTBA palMOHAIBHBIX. PanuoHanbHOE
YUCJIO KaK OTHOIICHUE  m/n, TAe m — LEJNoe
4HCII0, & 1 — HATYPAJIbHOE YHUCIIO.

Crenens ¢ nenslM nokasareneM. KpagparHslii
KOpeHb u3 uncia. KopeHs TpeTselt cTeneHu.
[TonsaTue 06 uppanmoHaibHOM uucie. Mppanuo-

HAJIBHOCTB uncia V2 u HECOU3MEPUMOCTb CTO-
POHBI U AMaroHaau KBaapara. /ecaTuyHbIe IpU-
OJIMKEHUSI UPPALIMOHAJIBHBIX YHCETI.
MHOXKECTBO JOEHCTBUTEIBHBIX YHUCEN; IIpe-
CTaBJICHUE JICHCTBUTEIBHBIX YHCEI B BHJE
O0ECKOHEUHBIX JECATUYHBIX Ipobel. CpaBHEHHE
JNEHUCTBUTEIBHBIX YHCET.

B3auMHO OJHO3HAYHOE COOTBETCTBUE MEKIY
NEUCTBUTEIBHBIMU  YHACIAMH M TOYKaMH
KOOPAMHATHOW TpsMOW. YucinoBele IpoMe-
KYTKHU: HHTEPBAJ, OTPE30K, JTyd

CTBO pallMOHAJIbHBIX YHCEJ, COOTHOLIECHHE Me-
KAy 3TUMHA MHO>KECTBaMHU.

CpaBHUBaTh U YNOPSIAOUMBATH DPALMOHAJIb-
Hbl€ 4YMCJA, BBINOJHATH  BBIYMCIEHUS C
palMOHAIbHBIMU YHCIAMH, BBIYMCIATH 3Haue-
HUS CTENEHEH C LENIbIM MOKa3aTeeM.
®opMyJIMPOBATh OIPEAEICHUE KBAaIPATHOTO
KopHs U3 uucna. Menoas3oBarh rpagux QpyHk-
ouu y = X% [ HAXOYK/ICHHS KBaJIpaTHBIX KOP-
Hed. BpluMeasiTe TOYHBIE U TPUOIMIKEHHBIE
3Ha4YeHHUs1 KOpPHEH, UCTIONb3Ys IPU HEOOXOAUMO-
CTH KaJIbKYJISITOP; MPOBOAMUTH OLIEHKY KBajpar-
HBIX KOPHEH.

®opMyJIMpOBaTh ONpeeeHuEe KOPHS TpeThben
CTEINEHH; HAXOIUTh 3HAYCHUS KyOUYECKHX KOp-
HEH, npu HEO00XOIMMOCTH HCTIOJIB3YH,
KaJIbKYJISITOP.

IIpuBoauTHL NpUMEpPH HPPALUOHATBHBIX YUCEIT;
Pacno3HaBaTh palliOHAIbHBIE U UPPALMOHAJIb-
HbIE 4YHCIa; H300paxkaTh 4HCIa TOYKAMH
KOOPAMHATHOU IIPSIMOA.

MaTeMaTHYECKUE CPEACTBA HATJISITHOCTH (Tpa-
(buKu, TUarpamMmsbl, TaOJIHIIBI, CXEMBbI U Jp.) IS
WLTIOCTPAIMH, HHTEPIIPETAIINH, apTyMEHTAIUH.
YMeHHe HaXOAWTh B PA3TUYHBIX HCTOYHHKAX
uHbOpMaIlMI0, HEOOXOMUMYI0 7S pelleHus
MaTeMaTHYeCKHX IMPOOJIeM, MPEJICTABISATH €€ B
MOHSTHON (popme, IPUHKUMATH PELICHHE B yCIIO-
BUSX HENOJHONM U U30BLITOYHOH, TOYHOH U
BEPOATHOCTHON MHGOPMAIUH.
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Haxoauth necsTHYHBIC MPUOIMKCHHS pPALUO-
HAJIBHBIX W HUPPAUOHAIBHBIX YHUCEI, CPAaBHU-

BaTb W YyHOpAAOYHUBATDHL IIGI;'ICTBI/ITGHLHBIG
qucia.

OnucbIBaTh MHOXKECTBO IIGI‘/JICTBI/ITGJIBHBIX qun-
CCII.

Hcnoan3oBaTh B MNHUCHMEHHONW MaTeMaTHYe-
CKOM peun o00o03HAYCHUs W TpaPuUecKue
M300paKEHUS YUCIIOBBIX MHOXKECTB, TEOPETUKO-
MHOECTBEHHYIO CUMBOJIUKY

N3mepenusi, npuoIMKeHus, oueHku (/0+2=12 u)

[Tpubnnxennoe 3HAa4YCHHE BEJIMYMHBI,
TOYHOCTb MNpHOIMKEeHUsA. Pa3Mepbl 00BEKTOB
OKpy>Karomiero Mupa (0T 3J€MEHTapHbIX YacTHUIL
no BcenenHoii), AIUTENBHOCTH IPOLIECCOB B
OKpY’KaroIlleM MUDE..

[Ipukuaka v OLleHKa pe3yJIbTaTOB BBIYMCICHUN.
CrnocoObl 3amMcu 3HAYEHUH BEIUYMH, B TOM
YlClie C BBIIECICHUEM MHOXXUTEISI — CTENEeHU
10 B 3amucu yucna

Haxoautb, aHAJIM3MPOBaTh, CONOCTABJSATH
YHCIIOBBIC XapaKTEPUCTHKH OOBEKTOB OKPYKAFO-
IIETO MHUpa.

Hcnoab3oBaTh 3amuch 4UCENI B CTAaHIAPTHOM
BUJE IS BBIPAKEHHUS pPa3MEpOB OOBEKTOB,
JUTUTEIIBHOCTA  TPOIIECCOB B OKPYIKaIOIIEM
MHUpeE.

CpaBHUBATH YKCIIA ¥ BEJTUYUHBI, 3aIMCAHHBIC C
Hucnons3oBanueM crenenu 10.

Hcnoab3oBath pazHbie GOpMBI 3aMcH MPUOIIHU-
JKEHHBIX 3HAYECHWH; AeJIaTh BBIBOJBI O TOYHOCTH
NPUOMIDKEHUST TO  3alUCU  MPUOIMKEHHOTO
3HAYCHMS.

BbINoHATHL BEIYUCIICHUS C peaJbHBIMU JaH-
HBIMH.

BbINOJHATHL PUKHUIIKY U OIIEHKY PE3yJbTaTOB
BBIUMCIICHU N

YMeHune BHUACTH MaTE€MaTUYECKYIO 3a/1ady B
KOHTCKCTE MPOOJEMHOW CHUTyallHd B JPYIHX
JUCLUIIMHAX, B OKPYKaIOLIEH KU3HHU.
BbINOJHATH BHIYUCIICHUS C peaTbHBIMU J1aH-
HBIMU.

3. BBenenue B anreopy (8+2=10 y)

bykBeHHbIE BbIpa)KeHHUSI (BBIPAXKEHUS C I1€-
peMeHHbIMH). YncaoBoe 3HaUeHHE OYKBEHHOTO

BbInoaHATH 3J€MEHTapHbIE 3HaKOBO-
CUMBOJIMYECKUE JCHCTBUS: MPUMEHSITH OYKBBI

IlonuMaHue  CyIIHOCTH
NpeINUCaHuid U YMEHHE

aHFOpI/ITMI/I‘IeCKI/IX
IEUCTBOBAaTL B
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BbIpaXkeHUs. JJonmycTuMble 3HaUEHUS IEpEMEH-
HbIX. [logcTanoBka BeIpaskeHUN BMECTO
IIEPEMEHHBIX.

[Ipeobpa3oBanre OYKBEHHBIX BBIPRXKEHUN Ha
OCHOBE CBOMCTB apu(METHUECKUX ACUCTBUII.
PaBeHCcTBO OyKBEHHBIX BhIpaKeHHUH. TOXIECTBO

JUTsE 0003HAYEHUS YUCEI, JUIS 3aITUCH OOIIHNX YT-
BEP)KICHUH; COCTABJSITH OYKBEHHBIC BBIpaXKE-
HUS TI0 YCIIOBUSIM, 33/IaHHBIM CIIOBECHO, PUCYH-
KOM MM  4YepPTeXKOM; MpPeodpa3oBBLIBATH
anreOpanveckue CyMMbl U TIPOU3BENCHUS (BbI-
NOJHATH TPUBEJCHUE TOJOOHBIX CJIaracMbIX,
pacKpbeITHe CKOOOK, YHpOILEHHE IpOou3Bee-
HUH).

BbluncasTe 4uCIOBOEC 3HAYCHHWE OYKBCHHOTO
BBIPQ)KCHUS; HAXOAHUTH 00JacTh JOMYCTHMBIX
3HAYCHUH MEPEMEHHBIX B BBIPOKCHUU

COOTBETCTBUHU C NPEAJIOKEHHBIM aJITOPUTMOM.
IloHuMAaTh U KCIIOIB30BATh MATEMATUYECKUE
CpeACTBa HATJIATHOCTH (JHarpaMMbl, TAOJIUIIBL,
CXEMBI U JIp.) JAJIsl WLTIOCTPALUU, HHTEepIIpeTa-
LIUH, apPTYMEHTALIUH.

4. Mmuorounensl (45+5=50 y)

CreneHp ¢ HaTypalbHBIM [IOKA3aTENIEM U €€
cBoiicTBa. OqHOUNIEHBI U MHOTOUIEHbI. CTEneHb
MHoroujeHa. CiiokeHue, BBIYUTaHUE, YMHOXKe-
HUE MHOTOWIEHOB. DOpMYIIbl COKPALLIEHHOTO
YMHOKEHUS: KBaJlpaT CyMMbI U KBaJpaT pa3Ho-
ctu. ®opmyna pazHocTu KBaapatoB. [Ipeobpa-
30BaHUE 1I€JIOT0 BBIPAXKEHUSI B MHOTOUJIEH.
Pa3nojxeHne MHOro4IeHa Ha MHOYKUTEIHN:
BBIHECEHHE O0I1IEr0 MHOKHUTEIS 3a CKOOKH,
IpYyNIUPOBKA, IpUMEHEHUE (POPMYII COKpaIlleH-
HOTO YMHOKEHUS.

MHorounens! ¢ ogHoi nepeMeHHoil. Kopens
MHoroujeHa. KBagpaTHblil TpexusieH, pa3ioxe-
HUE KBaJPATHOTO TPEXUYJIEHA Ha MHOKUTEIH

DopMyJIMPOBaTh, 3aIMCHIBATH B CUMBOJINYE-
ckoii (hopme 1 000CHOBBIBATH CBOKCTBA CTE-
TIEHU C HATypaJbHBIM MOKa3aTesieM; MpuMe-
HSITh CBOWCTBA CTETICHHU I TPeoOpa30BaHUS
BBIPa)KCHUH U BBIUNCIICHU.

BpINOHATH JEHCTBHS C MHOTOUJIEHAMU.
BouiBoauTh (GOpMyINIBI COKPAIIEHHOTO YMHOMXeE-
HUS, NPHUMEHSTH UX B TMpeodpa3oBaHUIX
BBIpQXXCHUH U BBIUMCIICHUSAX.

BpINOTHATH pa3nokeHre MHOTOYJIEHOB Ha
MHOXHUTEJH.

Pacno3HaBatb KBaJgpaTHBIA TpPEXWIEH, BbISIC-
HAAITb BO3MOJKHOCTH PAa3JIOKEHUST HA MHOXHU-
TEIU, MPEACTABJATh KBaJIpaTHBIM TPEXWIEH B
BHUJI€ TPOU3BEACHUS TMHEUHBIX MHOKHUTENCH.
IIpumeHsTh pa3nuvHbie GOPMBI CAMOKOHTPOIIS
IIPH BBINIOJIHEHUU MpeoOpa3zoBaHUI

YMeHue BbIIBUTATh TUIOTE3Bl MPU PELICHUU
y4eOHBIX 3ajJjay, MOHUMATh HEOOXOAUMOCTh HX
IPOBEPKHU.

YMeHune caMoCTOSITEIbHO CTaBUTh 11€JIH, BEIOU-
paTh U cO3JaBaTh AITOPUTMBI JJIS1 PELLICHUS
y4eOHBIX MaTeMaTHUECKUX MPOOIIEM.
Ilonumatrh,  CyIIHOCTH  aITOPUTMUYECKUX
OpeIIucaHiii W yMEHHE JEiCTBOBaTh B
COOTBETCTBUU C MPEAJIOKEHHBIM aJITOPUTMOM.

5. Aaredopanyeckue gpodu (22+8=30 y)

Anrebpanueckas 1po6b. OCHOBHOE CBOWMCTBO
anredpandeckoit npodu. CokpaiieHue apooei.

D opMyJIHPOBATH OCHOBHOE CBOWCTBO
anreOpandeckoil TpoOu U MPUMEHSITh €r0 s

YMeHHe IPUMEHATh UHAYKTUBHBIE U JEAYKTHB-
HBIE CIIOCOOBI PACCYX/ICHUH, BUAETh PA3JINYHbIC
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CnoxxeHue, BBIYUTAaHUE, YMHOXKEHUE, ACIICHHUE

anredpanvecKux JApooOei.

CreleHsb ¢ IeIbIM ITOKa3aTelIeM U €€ CBOMCTBA.
PanrionansHbIe BRIpaXKEHUS U UX TIPeoOpa-

30BaHusl. Jloka3aTenbCTBO TOXKICCTB

npeoOpa3oBaHus IpOOECi.
BeImotHsATh  JiciicTBHS ¢ anreOpanvdecKuMu

JIPOOSIMHU.
IIpeacraBasitb 1ENIOC BBIPAKEHHE B BHUJC
MHOTO4YIEHa, JPOOHOE — B BHJIE OTHOIICHHS

MHOI'OUYJIEHOB; I0Ka3bIBaTh TOXK/IECTBA.
DopMyIMPOBATH ONPEICICHUE CTENEHH C Lie-
JIBIM MOKa3aTeJIeM.

DopMyJIMPOBATH, 3ANIUCHIBATH B CUMBOJINYE-
CKO# popMe U MIJIIOCTPUPOBATH IIPUMEPAMU
CBOMCTBA CTEIIEHNU C LEJIBIM [TI0KA3aTENEM;
NPUMEHATH CBOWCTBA CTEIICHU IS
peoOpa30BaHUS BRIPAKESHUHN W BBIYHCICHUI

CTPATEruu PELICHM 3a1a4.

IlonnMaTp  CYIIHOCTH  QJITOPUTMHUYECKHX
NpeANuCaHuil ¥ yYMEHHE JCHCTBOBaTbh B
COOTBETCTBUU C IPEAIOKEHHBIM aJITOPUTMOM;

6. KBaapatusie kopau (12+3=15v)

[ToHATHS KBaZpaTHOTO KOpHs, apudme-
TUYECKOT'0 KBAJPaTHOIO KOPHs. Y paBHEHUE
Bia x°=a. CBoiicTBa apupmMeTHIecKux
KBaJIpaTHBIX KOPHEHN: KOPEHb U3 IIPOU3BEIEHUS,

2
YaCTHOro, CTCIICHH. TO)K,Z[GCTB&, (\/;) =a,

rae a=>0, Vva® = |a|. [Ipumenenne cBOMCTB

apu(MeTHYECKUX KBaJPaTHBIX KOpHEH s
peoOpa30BaHUs YUCIOBBIX BBIPAXKEHUN U K
BBIUHCIIEHUSIM.

Jloka3bpIBaTh CBOICTBAa apu()METHUECKUX KBAl-
paTHBIX KOpHEH; NPHUMEHATb UX Ui Ipe-
o0pa30BaHMsl BbIpa)KEHUH.

BeruncaaTe 3HaueHMs BBIPAXKEHHM, copepxka-
IIMX KBaJpaTHbIE KOPHU; BBIPAkKATH IE€PEMEH-
Hbl€ U3 T€OMETPUUYECKUX U (u3ndeckux ¢op-
MYIL.

HccnenoBarb ypaBHEHHE BHIA x? = a; Haxo-
JUTh TOYHBIE U MPUOIMKEHHbIE KOPHU IPU
a>0

YMmenne IJIaHUPOBATb u OCYHICCTBJIATDH
ACATCIIbHOCTD, HAIIPABJICHHYIO Ha PCHICHUC 3a-
Aa4q UCCJICA0BATCIBCKOTO XapaKTep.

7. YpaBHeHus ¢ oHoiIi nepemeHHoii (38+2=40 y)

VYpaBHeHne ¢ opHOW mnepeMeHHOU. KopeHs
ypaBHeHHs. CBOICTBAa UHUCIIOBBIX PaBEHCTB.
PaBHOCHIIBHOCTH ypaBHEHHI.

JIuneliHoe ypaBHeHHe. PemeHue ypaBHEHUH,
CBOAIIUXCS K JINHEHHBIM.

KBanpatHoe ypaBHeHue. Hemnonnble kBagpart-
Hble ypaBHEeHUs. DopMyia KOPHEN KBaJIpPaTHOTO

Pacno3naBath JMHEHHBIE U  KBaJpaTHBIC
ypaBHEHUS, 1IeNIbIe U JPOOHBIC YPaBHEHUSI.
Pemars nuHEHbIE, KBaJpaTHbIE YpaBHEHUS, a
TaK)K€ YpaBHEHUS, CBOJSIINUECS K HUM; pelliaTh
IpOoOHO-pallMOHANIbHBIE YPABHEHHUS.
HccaenoBatb KBagpaTHbIE YpaBHEHUS
JTUCKPUMHUHAHTY U KO3 purmeHTam.

10

YMeHl/le HpI/IMeHHTL I/IHHYKTI/IBHI)Ie nu )IellyKTI/IB-
HBIE CTIIOCOOBI pacCyXIeHUH, BUJIETh PA3IMYHBIC
CTpaTeTuu PEIICHUS 3a]1a4.

IlepBoHaya/ibHbIE TPEJCTABICHUS 00 UACSIX U
0 METOJaX MAaTeMAaTHKH KaK YHHUBEPCATbHOM
SI3BIKC HayKI/I U TCXHUKH, Cp@I[CTBe MO,HGJII/IpOBa-
HUS SIBJICHUH U TTPOIIECCOB.
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ypaBHeHHus. Teopema Buera. Pemenue ypasHe-
HUW, CBOJAUIMXCS K KBaJpaTHbIM. bukBagpar-
HO€ YpaBHEHHE.

[Ipumepsl pelieHuss ypaBHEHHH TpeTbel U
YETBEPTOM CTENEHU pPa3loKEHUEM HAa MHOXKH-
TENu.

Pemenue 1poOHO-palOHAIEHBIX YPaBHEHUI.
Pemenne TeKCTOBBIX 3agau ainredpanyeckum
CII0cO00M

PemiaTth TeKCTOBBIC 3a7add anreOpandecKuM
CrocoOOM: MepexoauTh OT CIOBECHOH (opmy-
JUPOBKH YCJIOBHS 3aJaydl K alreOpandeckoi
MOJIETIN ITyTEM COCTaBJICHHS YpaBHEHHUSI;, pelIaTh
COCTABJICHHOE YpaBHEHUE; HHTEPNPETHPOBATH
pe3ynbTar

Buaers matemMaTH4eCKylO 3a7ady B KOHTEKCTE
poOJIEeMHOM CUTyalluu B APYIMX JUCLUIUIMHAX,
B OKPYKArOLIEH )KU3HHU.

CaMocTOATeIbHO CTaBUTh LIENH, BBIOMpaATh U
CO3/1aBaTh AJITOPUTMBI JUISl pELIEHMs] Y4eOHBIX
MaTeMaTHYeCKuX MpooIeM.

8. Cucrembl ypaBHenmii (30+6=40 u)

VYpaBHeHue ¢ AByMs NepeMeHHbIMU. JInHeiiHoe
ypaBHEHUE C JBYMs IepeMeHHbIMU. [Ipumepsl
peuieHusl ypaBHEHUH B LENBIX YUCIIAX.

Cucrema ypaBHEHUU C JIByMs IE€PEMEHHBIMHU.
PaBHocuiibHOCTE cucteM ypaBHeHui. Cucrema
IBYX JIMHEHHBIX YPaBHEHWI C ABYMs IEPEMEH-
HBIMU; PEIIEHUE IOJCTAaHOBKOW M CIOKECHHEM.
Pemenne cucrem IByX ypaBHEHUH, OJHO W3
KOTOPBIX JIMHEHHOE, a JPYroe BTOPON CTEICHH.
IIpuMmepsl  pemieHus  CUCTEM  HEIMHEHHBIX
YpPaBHEHHUI.

Pemienue TeKCTOBBIX 3ajau anreOpanvyeckum
CrocoooMm.

JlekapToBbl ~ KOOpAMHATBI  HA  IUIOCKOCTH.
I'padnueckas uHTeprperanus ypaBHEHUS C
JBYMSI IIEPEMEHHBIMU.

I'paduk nuHEHHOro ypaBHEHHMs C JBYMS
NEePEMEHHBIMH, YTI0BOH K03 PULIMEHT MpsAMOiL;
YCJIOBHE MAPaJIIEIIBHOCTU MPSMBIX.

I'paduku npocTelmx HeIMHEHHBIX ypaBHEHHH
(mapabouta, runepboa, OKpy>KHOCTB).
I'paduueckas UHTEpIPETALMS] CUCTEMBI ypaBHe-
HUH C JByMs IEPEMEHHBIMU

OnpenensiTh, sABISETCA JIU Iapa 4HUCEN peLle-
HUEM JaHHOI'O YPaBHEHMs C JIByMs IE€PEMEH-
HbIMH; IPUBOAUTH IIPUMEPHI PEIICHUS YpaBHE-
HUH C IBYyMs IEPEMEHHBIMH.

Pemare 3agaum, anreOpanyeckodl MOJEIBIO
KOTOpBIX  SIBISIETCSI  ypaBHEHHE C  JABYMs
MEPEMEHHBIMHU; HAXOAUTD LIEJIbIe PELICHUS My-
TeM nepebopa.

Pemiate cucrembl IByX ypaBHEHUH C JByMs
IIEPEMEHHBIMH, YKa3aHHbIE B COACPKAHUU.
Pemats TekcToBble 3ajaud  anreOpanyueckuM
CIIOCOOOM: TEPEXOJUTh OT CIOBECHOH (opmy-
JUPOBKHM YCIIOBHUS 3a/layd K anredpandeckoi
MOJIENIM IIyTEM COCTaBJIEHMSI CUCTEMBI ypaBHE-
HUH; pelIaTh COCTaBJIEHHYIO CHUCTEMY ypaBHE-
HUI; THTEPIIPETUPOBATh PE3YJIBTAT.
Crpoutrb rpaduku ypaBHEHHH cC
IIEPEMEHHBIMHU.

KoHncTpyupoBaTh 5KBUBaJICHTHBIE PEUEBHIE BbI-
CKa3bIBaHUS C HCIIOJIb30BaHUEM airedpanye-
CKOTO ¥ T€OMETPUYECKOTO S3BIKOB.

Pemath 1 Mcciieq0BaTh ypaBHEHUS U CUCTEMBI
ypaBHEHHII Ha OCHOBE (DYHKIIMOHAIBHO-

JIBYMs

Hcnoan3oBarh (GyHKIMOHATBHO-TpaduUuecKue
IPEICTaBICHUS NIl PELIECHUS U UCCIECIOBaHUA
YpaBHEHUH U CUCTEM.

IloHuMAaTh CyIIHOCTH aIrOPUTMHUYECKUX
IPEANMCAHUN U YMEHUE JEeHCTBOBATH B
COOTBETCTBUU C NPEAJIOKEHHBIM aJITOPUTMOM.
Hcnoab3oBarh MaTeMaTH4ECKUE CpPEACTBA Ha-
TTIAHOCTH TpadUKy JUIsl MHTEpPIIpEeTaluu, apry-
MEHTAaI1H.
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‘ rpadUUecKuX MpeICTaBICHUH ypaBHeHUN

9. HepaBencrBa (20+10=30 u)

UucnoBble HEPABEHCTBA U UX CBOMCTBA.
HepaBeHnctBo ¢ oHOM nepemeHHoi. PaBHOCHIIB-
HOCTb HEpPaBEHCTB. JIMHEHHBIE HEpaBEHCTBA C
oaHOM nepemeHHoi. KBajpaTHbie HEpaBEeHCTBA.
CucreMpl JHMHEWHBIX HEPABEHCTB C OJHOHI
MepeMEeHHON

®opMy/IMPOBATh CBOMCTBA YUCIIOBBIX HEPA-
BEHCTB, MJUIKOCTPUPOBATH UX HA KOOPIUHAT-
HOU MPSMOA, JOKA3BIBATH AITeOpandecK;
NMPUMEHATH CBOMCTBA HEPABEHCTB MPU pellie-
HMH 3a7a4.

Pacno3HaBaTh JIMHEWHBIE U KBAIPATHBIE
HEpPABEHCTBA.

Pematsb nuHeHbIC HEPABEHCTBA, CUCTEMBI
JIMHENHBIX HEPABEHCTB.

Pemarts KBajipaTHbIC HEPABEHCTBA HA OCHOBE
rpauUYeCcKuX MpeICTaBICHUN

IMoHMMATH CYITHOCTH aJTOPUTMUUYECKUX
MPEANUCAHUN U YMEHUE JIECTBOBATH B
COOTBETCTBUU C MPEITIOKEHHBIM aITOPUTMOM.
Hcnosab30BaTh MaTEeMaTHYECKHUE CPEACTBA Ha-
TIISITHOCTH TpadUKY ISl WHTEPIPETAINH, apry-
MEHTAIHH.

10.3aBucumoctu Mexay Beandunamu (15 +5=20v)

3aBHCUMOCTDH MEXIY BETMIMHAMH.
[IpencraBneHne 3aBUCUMOCTEH MEXIY BEJINYH-
Hamu B Buje Gopmyn. Beruucnenus no gopmy-
JaM.

[IpsiMasi ~ mpOTMOpIIMOHANBHAS  3aBHCHMOCTB!
3amanue Gpopmynoi, kodhduireHT mponopno-
HaJbHOCTH;  cBoWcTBa.  IIpumepsl  mpsAmo
MPONOPIMOHATIBHBIX 3aBUCUMOCTEHA.

OO6parHast mponopiHoHaIbHas 3aBUCUMOCTh:
3aanue popmyioi, KoapUIHEHT 0OpaTHOM
MIPONOPLMOHAIBHOCTH; CBOWCTBA. [IprMepbl
00paTHBIX MPOMOPIIMOHAIBHBIX 3aBUCUMOCTEH.
Pemenne 3amad Ha TPSAMYIO TPOTOPIMOHANB-
HOCTh U OOpaTHyI0  HPONOPLHOHAIBHYIO
3aBHCUMOCTH

CocraBasaTh bopMyIbL, BBbIp)KaIOI1e
3aBHCUMOCTH MEXAY BEJIMYMHAMH, BBIYHCIATH
o ¢popmysam.

PacnosnaBarb MPSAMYIO u
MPONOPIIMOHATIFHBIE 3aBUCHMOCTH.
Pemiath TEKCTOBbIE 3aJa4M Ha MpIMYI0 U
00paTHYIO MPOMOPIMOHAIEHBIE 3aBUCUMOCTH ( B
TOM YHCJIE€ C KOHTEKCTOM M3 CMEXHBIX AUCLUI-
JIUH, U3 peanbHOM KU3HH)

o0paTHyIO

YMeHue BUACTh MAaT€MAaTHUECKYIO 3a/adyy B
KOHTEKCTE MPOOIEMHONW CHUTyallud B JPYTHX
JTUCIUTIIINHAX, B OKPYKAIOIEH KU3HHU.

YMeHune BbIIBUraTh THUIIOTE3bl MPH PEIICHUU
y4eOHBIX 3aj]la4y, TOHUMaTh HEOOXOAMMOCTh HX
IPOBEPKH.

YMmeHune npuMeHSITh HHAYKTUBHBIC U JIETyKTUB-
HBIE CTIOCOOBI PACCYKIEHUHN, BUIETh PA3IUYHBIC
CTpaTeruu perieHus 3a1ay;

11. Yucaossie pynkmun (35+20=55 y)

[Monstue ¢ynkumu. OONACTh oOmMpeneNeHus u
MHOXECTBO 3HaueHur PpyHkiuu. CriocoOsl 3a1a-

BoruncasaTes 3HaueHUsS (QyHKUOWN, 3aJaHHBIX
dbopmynamu (Tp HEOOXOJAMMOCTH MCIOJIB30-

YMeHHne caMOCTOSTEIILHO CTaBUTh ociu, BBHIOH-
PpaTth 1 CO3JaBaTh AJITOPUTMBI JJI PECIICHUA
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Hus ¢ynkuuu. ['padpuk ¢ynkumu. CpoiicTBa

dbyHKIMM, HuX OToOpaxkeHHe Ha Tpaduke:
BO3pacTaHWe M YObIBaHHE (QYHKUUH, HYIU
¢dbyHKIMK, coXpaHeHHe 3Haka. UreHue U

MoCTpOeHHE TPadUKOB PYHKIHIA.

ITpumepsl rpadMKOB 3aBUCUMOCTEH, OTpa)aro-
LIUX peaJbHbIC IIPOLECCHI.

@OyHKIMY, ONMUCHIBAIOLINE NPAMYIO U 00paTHYIO
MPONOPIMOHATIFHBIC 3aBUCHMOCTH, MX TPaQUKH.
Jluneitnas Qynkuus, ee rpaduk U CBOMCTBA.
KBagpatuanast pyHkus, ee rpaguk u CBOMCTBA.
CreneHHble (QyHKIMM C HATypaJbHBIMH I1OKa-
3arensmu 2 U 3, ux rpaduku u cBoiicta. I'pa-

buku GyHKUINN

BaTh KalbKyJIATOP); COCTABJATH TaOIIMIbI
3HAYCHHUH (PYHKITUH.

Crpouts 10 TOYKAaM TpapuKu (QYHKIIHIA.
OnucepiBaTh CBOICTBAa (YHKIIMU Ha OCHOBE €€
rpaduuecKoro mpeacTaBICHHs.

MopeaupoBatb  peajlbHble  3aBUCHUMOCTH
¢dopmynamu u rpadpukamu. Yumrarb rpaduku
peabHBIX 3aBUCUMOCTEH.

Hcnonb3oBaTh (QYHKIMOHAIBHYIO CHUMBOJIUKY
JUISL 3aIIUCU Pa3HOOOPa3HbIX (HAKTOB, CBSI3aHHBIX
C paccMaTpuBaeMbIMU (QYHKLIUSMH, oOoraras
ONBIT  BBINOJIHEHUS] 3HAKOBO-CUMBOJIMUYECKUX
neiictBuil. CTPOUTH pedeBble KOHCTPYKLUU C
UCIOJIb30BaHUEM (PYHKLIMOHAIBHON TEPMHHOJIO-
TUH.

Hcnoab30BaTh KOMIIBIOTEPHBIE  IPOTrPAMMBI
JUIs  TOCTpoeHUs TrpadukoB (GyHKUUH, Ui
HCCIIEIOBAaHUS TIOJIOKEHUSI Ha KOOPAMHATHOU
IJIOCKOCTU Tpa@UKOB (PyHKIMH B 3aBUCHMOCTH
OT 3HaueHU KO03(pPUIMEHTOB, BXOIAMMUX B
dbopmyiy.

Pacno3HaBaThb BUIbI U3y4aeMbIX (YHKIUH.
IMoxka3pIBaTH CXEMAaTUYECKHU TOJIOKEHUE HA KO-
OpAMHATHOM MJIOCKOCTH I'papMKOB U3y4aeMbIX
(yHKIUH B 3aBUCUMOCTH OT 3Ha4€HUN KOdPPu-
LIUEHTOB, BXOJSAIIUX B (POPMYJIBL.

Crpouthb rpaduky nu3ydaeMbiX QyHKINN;
ONHUCBIBATDH UX

CBOICTBa

y4eOHBIX MaTeMaTHUECKUX MTPOOIIEM.

YMeHHe BUICTh MATEMaTHYCCKYIO 3alady B
KOHTEKCTE MPOOJEMHOH CHUTyallud B JPYruX
JHMCUUIUIMHAX, B OKPYKAFOIICH KHU3HU.
CaMoCTOSITeTbHO CTABUTH 1ICJIH, BEIOMPATH U
CO3/1aBaTh aJTOPUTMBI JIJIsl PEUICHUS YICOHBIX
MaTeMaTHYECKHX MPOOIIeM.

Ili1aHupoBaTh U OCYIICCTBIISATH JCATEILHOCTD,
HAIPaBJICHHYIO HA PELICHHE 3a/1a4
FICCIIEIOBATEIbCKOTO XapaKkTepa.

12. YucoBble nociie0BaTeJbHOCTH. Apru(pMeTHYecKasi U reoMeTpuieckas nporpeccuu (15+5=20 )

IToHsTHe YHCIIOBOM ITOCIIENOBATEILHOCTH.
3ajaHue Nocne0BaTeIbHOCTH PEKYPPEHTHOU
¢dopmynoit u hopmysoi N-ro uiIeHa.

IIpumensiTh uHAEKCHBIE 0003HAYEHUS, CTPO-
UThb PEYEBBIC BBICKA3BIBAHUS C UCIIOJIB30BAHUEM
TEPMUHOJIOTMHM, CBSI3aHHOM € IOHATHEM

IToHMMATB CYyITHOCTH aITOPUTMUYECKHUX
NpEANUCaHUuN U YMEHHE IEHCTBOBATh B
COOTBETCTBUU C IPEIIOKEHHBIM aJITOPUTMOM.
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Apudmerndeckas 1 reoMeTpuIecKas mpo-
rpeccuu. ®opmyibl N-ro uieHa apupmernye-
CKOH M T€OMETPUYECKON IIPOrPECCHUM, CYMMBI
MEPBBIX M WIEHOB. M300paskeHne 4IeHOB
apu(pMETHYECKON U T€OMETPUIECKO mporpec-
CUH TOUYKaMHU KOOPJAMHATHOM IIOCKOCTH.
JIuHelHbIN U SKCIIOHEHIIMANBHBIN pocT. Cl1oXkK-
HBIE IPOLIEHTHI

IIOCJIEI0BATEIbHOCTH.
BpluucaATe  4Yj€HBl  TOCIEN0BATEIbHOCTEM,
3aaHHbIX  (QopMmysol  Tm-ro  WiIeHa WA

peKyppeHTHOU (hopMyIIOi.

YcranaBaMBaTh 3aKOHOMEPHOCTH B IOCTpOE-
HUU IIOCJIEA0BATEIbHOCTH, €CJIM U3BECTHBI IIEp-
BbIE HECKOJIBKO €€ WICHOB.

M300paxarh WIEHbI NOCIEI0BATEILHOCTH TOY-
KaM¥ Ha KOOPJAMHATHOM IIOCKOCTH.
Pacno3naBartsp apu(MeTHUECKYIO "
FEOMETPUUYECKYI0 MPOrPEeCCHMM TIpPU  Pa3HbIX
crioco0ax 3aJjaHusl.

BeiBooMTL Ha  OCHOBE  JOKa3aTeJIbHBIX
paccyxaenuii popmynbsl oOuiero uwieHa apudpme-
TUYECKOM M T'EOMETPUYECKOM IPOIrPECCHI,
CYMMBI MEpBBIX Jl WICHOB apU(PMETHYECKOH U
reOMEeTPUUYECKOI POrpeccHil; pemarb 3a/1a41 C
HCIOJIb30BAHUEM 3TUX (HOPMYII.
PaccmaTpuBaTth IpuMepsl U3 peaabHON KU3HH,
WUTIOCTPUPYIOIINE M3MEHEHUEe B apudmeTnye-
CKOIl mporpeccuu, B FeOMETPUUYECKON Mporpec-
CHH; H300paxarth COOTBETCTBYIOLINE
3aBUCHUMOCTH IpapUuecKH.

Pemath 3a1aun Ha CJIOKHBIE MPOLIEHTHI, B TOM
yluclie 3aJadd M3 peallbHOM NpakTHKH (¢
HCII0JIb30BAHNEM KaJIbKYJIATOPA)

Buaers maremMaTu4ecKyro 3a/1a4y B KOHTEKCTE
poOJIEeMHOM cUTyaluy B Apyrux AUCLUILUIMHAX,
B OKPY’KArOLIECH KU3HU.

13..Onucareannas crarucruka (10+5=15 y)

[IpencraBieHue naHHBIX B BUJE TAOIHII,
nuarpamm, rpadgukoB. CirydaitHas U3BMEHYH-
BOCTb. CTaTHUCTHYECKUE

XapaKTepUCTHKU Ha0Opa JaHHBIX: CpeIHEE
apupMeTHIecKoe, MeIuana, HauOoJbIlee U Hau-
MEHblIee 3HaueHus, pa3max. [Ipeacrasienue o

N3Baekary uHpopmanuio w3 TAOMUIl W JHUa-
rpaMM, BBINOJHATH BBIYUCICHUS I10 Ta0JIMY-
HBIM JaHHbIM. OmnpenejsiTb MO AWAarpaMMaM
HauOOJbIINEe M HaUMEHBIIHNE JTaHHBIC, CPABHM-
BAaTb BEIUYHHEI.

IpencraBasaTh WHPOPMAIMIO B BHJE TAONHII,

IToruMaTh M HCIOJIL30BATHL MaTEMaTHUYECKHE
CpelCTBa HATJISITHOCTH (JIMarpaMMbl, TAOJIHIIBI,
CXEMBI) JUTSI UJUTFOCTPAIIUHU, HHTEPIPETAIIH,
apryMeHTalluH.

Bupgers MaremMaTHuecKyto 3a/1aqyy B KOHTEKCTE
MPOOJIEMHON CUTYaINH B IPYTUX JUCIUILINHAX,
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BbI60pO‘-IHOM HCCICIOBAaHUHN

CTONOYATBIX W KPYrOBBIX JUarpamMMm, B TOM
YHCIIe C TIOMOIIBI0 KOMITBIOTEPHBIX IPOTPAMM.
IIpuBOAMTL TpPUMEpPHl YHUCIOBBIX JaHHBIX
(ena, poct, BpeMsl Ha JAOpPOry U T. 1.), HaxXo-
AUTH CpeiHee apudmMeTndeckoe, pazMax 4nucio-
BBIX HAOOPOB.

IIpuBoANTH coepKaTeIbHBIC IPUMEPHI
WCTIOJIb30BAHUS CPEHUX JUIS OTIMCAHUSI JAHHBIX
(YpOBEHB BOIBI B BOJIOEME, CITOPTHUBHEIC ITOKA3a-
TEJIU, ONPEICIICHIE TPAHMII KITMMATHICCKUX
30H)

B OKPY’KAIOLIECH KU3HU.

14. Ciyuaiinble coObITHSI U BepOsITHOCTD (15+4=20 u)

[lonsiTHE O Cily4ailHOM OIIBITE U CIy4alHOM
coObiTM. Yacrtota ciiyyailHOro  coOBITHS.
CraTucTuueckuii MoIXo/] K MOHSATHIO BEPOSTHO-
CTH. BepositHOCTH IIPOTUBOIIOJIOKHBIX
coObiTUi.  JloCTOBEpHbIE M HEBO3MOXKHbBIE
COOBITHSL. PaBHOBO3MOXKHOCTB COOBITHI.
Kiaccuueckoe ornpenesneHue BeposTHOCTH
IIpoBoauTh CiydaliHbIE DKCIIEPUMEHTHI, B TOM
qucie C ITOMOIIBIO KOMITBIOTEPHOT'O
MOZEIIMPOBAHUs, HUHTEPIPETUPOBATL UX PE3YJIb-
TaThl. BBIYMCIAATL 4acTOTY CIy4allHOTO COOBI-
THs; OLEHHUBAThb BEPOATHOCTH C IIOMOIIBIO
YaCTOTHI, OJyYEHHOW ONBITHBIM ITYTEM.
Pemiate 3a1a4n Ha HAaXOXJEHUE BEPOATHOCTEU
COOBITHH.

IIpoBoauTh CilyyaliHbIE SKCIIEPUMEHTBI, B TOM
4yucIie c MIOMOILIbIO KOMITbIOTEPHOTO
MOJEIIMPOBAHHUSI, UHTEPIPETUPOBATh UX PE3YJIb-
TaThI.

BpriuncasaTes dacTtoTy ciayyailHOro coOBITHS;
OLICHUBATb BEPOSATHOCTH C IIOMOLIBIO YaCTOTHI,
ITOJTyYEHHOM OIBITHBIM ITyTEM.

PemaTp 3a1a4u Ha HaXOXXJEHUE BEPOATHOCTEU
COOBITHH.

Bugers maTemMaTH4eCcKylO 3a7ady B KOHTEKCTE
npoOJIEMHOM CUTYyalluu B APYTUX JUCIUILTAHAX,
B OKPYKArOLIEH KU3HU.

YMeHune BbIIBUraTh THUIIOTE3bl MPH PEIICHUU
y4eOHBIX 3aJ]la4y, TOHUMaTh HEOOXOAUMOCTh HX
IPOBEPKH.

15. DnemenTbl koMOuHaTopukm (10 +5=15y)

Pemenne koMOMHATOPHBIX 33724 TIepedopoM

BoimosiHaAT,  mepebop  BceX  BO3MOXKHBIX

IlonumMaTh, ¥ HCHOJB30BaTh MaTEMaTHYCCKHE

BapuaHToB. KoMOMHATOpHOE MPAaBUJIO YMHOXKE- | BApMAaHTOB JJIsi  Iepecyera OOBEKTOB WIIM | CPEJCTBA HAIJISTHOCTH CXEMbI Ul WILIIOCTpa-
Hus. [lepectaHoBKY U pakTOpHAIL. KOMOMHAIIHHA. LMW, UHTEPIPETAUU
IlpumeHaTh MIPABUIIO KOMOHWHATOPHOTO
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YMHOXCHUS JUISI PEHICHUsS 3a/lad Ha HaxOxXKe-
HUE 4YHClia O0BEKTOB WJIM KOMOWHAIIUK (ZHUaro-
HaJIl MHOTOYTOJIbHUKA, PYKOIOXKATHsS, YHUCIIO
KOJIOB, IIM(POB, MApPOJICH U T. 1. ).
Pacno3HaBaTh 3a7auu Ha ONpEICIICHUE YHCIIA
MEPECTAHOBOK M BBIMOJHATH COOTBETCTBYIOIIIHE
BBIUKCIICHMUS.

Pematp 3a71a4u Ha BBIYKCICHHE BEPOSTHOCTH C
MIPUMECHCHHEM KOMOMHATOPHKHU

16.MHo:xkecTBa. djaeMeHThI JJoruku (7+3 =10

4

MHO0K€eCTBO, 2JIEMEHT MHOXXECTBA. 3aJlaHHE
MHO>KECTB [IEPEUNCIIEHUEM 3JIEMEHTOB,
XapaKTepUCTUYECKUM CBOMCTBOM. CTaHIapTHBIE
0003HAaYeHHs YHCIOBBIX MHOXecTB. Ilyctoe
MHOXECTBO M ero oOo3HaueHue. [lonmHOXKe-
crBo. OObeAMHEHNE U TIEpeceueHe MHOXKECTB,
Pa3HOCTb MHOXECTB.

Wnmroctpanyisi OTHOIIEHUN MEX]Ly MHOMKECT-
BaMH C MIOMOILBIO Tuarpamm Jiinepa — BenHa.

[ToHsATHS O PaBHOCWIIBHOCTH, CIJIEJOBaHHH,
yIoTpedIeHHEe JIOTHUECKUX CBS30K €CIH TO,
8 Mmom u moabko mom caydae. Jlorndeckue
CBSI3KH U, UIU

IIpuBoauTH MpUMEpPHl KOHEYHBIX M OECKOHEU-
HBIX MHOXecTB. Haxoautp oObeauHEHHE W
nepecedeHne MHOXecTB. IIpUBOANTD IpHMEpHI
HECIIOKHBIX KJIACCH(HUKAIIHNH.

Hcnonp30BaTh  TEOPETHKO-MHOKECTBEHHYIO
CHUMBOJIMKY M SI3BIK IIPH PEUICHUU 3a7ad B XOJIe
U3yUYEHUs pa3IMYHbIX pa3/ienoB Kypca.
NnnocTpupoBaTh MaTeMaTHYEeCKUE TTOHATHS H
yTBepkaeHHs npumepamu. Mcnosib3oBaTh npu-
MEpbI U KOHTPIPUMEPHI B apT'yMEHTAIINH.
KoncrpynpoBarh MaTemMaTuueckue Mpeasioxke-
HUSI C TIOMOUIBIO CBSI30K eciu mo, 8 MoM U
MONbKO MOM cayyae, JIOTUYECKUX CBA30K U,
unu

IloHuMAaTh U UCMIONIB30BATh MATEMATUYECKUE
CpelICTBa HATJISAHOCTH (JIMarpaMmbl, TaOJIULIBI,
CXEMBI) JUIsl UJUTFOCTPAIlUU, UHTEPIPETaIIH,
apryMeHTallluH.

Pe3eps -18u
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Paznen « I'eomerpus» 7-9 kaacceswl (210 u)

1. MNpsmbie n yrasl (20uy)

Touka, mnpsmas, miIocKocTb. OTpe3ok, Iyd.
VYroa. IIpsMoN yrosa, OCTpbli M TYIOW YIJIBI,
pa3BepHyThI yroi. BepTukaiabHble U CMEXHBIE
yribl. buccekrpuca yria u ee cBorctBo. CBoii-
CTBa yTJIOB C napayuieTbHbBIMU u
NEpIEeHIUKYJIAPHBIMU  CTOpOHaMu. B3aumnoe
pacroJoKEeHUEe MPSIMBIX Ha IUIOCKOCTH: mHapa-
JeNbHBIE W [IEepeceKaroluecs  MpsMBbIE.
[lepnennukynspueie mpsiMpie. TeopeMbl O
NapajuIeIbHOCTH U NEPIEHIUKYISIPHOCTU Mpsi-
MbIX. [lepneHAuKyasp U HAKJIOHHAS K MPSMOMA.

DopMyJIMPOBATH U J0KA3BIBATH TEOPEMBI, BEIPAKAIOIINE
CBOWCTBA BEPTUKAJIBHBIX U CMEXHBIX YIJIOB, CBOKMCTBA U
MPU3HAKK TApaJUICJIbHBIX TMPAMBIX, O €IMHCTBEHHOCTH
MEPIICHANKYISpA K MPAMOM, CBOWCTBE MEPHEHAUKYIAPA U
HAKJIOHHOHM, CBOMCTBaX OMCCEKTPUCHI yria U CEPEeIUHHOTO
MEPIICHANKYIISIPA K OTPE3KY.

Pemars 3amaym Ha TOCTPOCHHUE, J0KA3aTEIbCTBO U
BBIUMCIICHUS. BplIenars B YCIOBUM 3a/laud YCIIOBHE M
3akmoueHue. Omnupasich Ha YCIIOBHE 3aJaydd, MPOBOJIUTH
HeoOXOoIMMBIC JOKa3aTelbHbIe paccyxiaeHus. CormocTas-
JISATh MOJTYYEHHBIN pe3yabTaT ¢ yCIOBUEM 3a/1a4u.

YMeTh HaxoAWTh B  Pa3IHYHBIX
HCTOYHUKAX uH(pOpMAIIHIO,
HEOOXOIUMYIO TUTst pereHwsI

MaTeMaTHYeCKuX MpoOiaeM, W Mpe-
CTaBIATh €€ B TMOHATHOW ¢opme,
MOHUMATh u WCIIOJIb30BaTh
MaTeMaTU4YeCKue CPeICTBa HArJsaHO-
CTU (YepTexH) JUIsl WLIIOCTPAIUU,
UHTEPIIPETALINH.

CepenvHHBI  NEpHEHAUKYISP K  OTPE3KY.
I'eomerpuueckoe  mecto  Touek.  Meron
reoMeTpuYeckux mecr  Touek. (CBolicTBa
OMCCEKTPUCHI yria 51 CEPEIMHHOIO
MIEPIEHIUKYIIAPA K OTPE3KY.
2.Tpeyroabnuxu (65 v)
Tpeyroneauku. IIpsiMmoyronsHbie, OCTpO- | DOPMYJIHPOBATH OINPEAECICHUS MPAMOYTOJIBHOTO, OCTPO- | YMEeHHMe BbIJIBUTaTh THNOTE3bI MPHU

yrOJbHbIE U TYNOYTOJIbHbIE TPEYTOJbHUKHU. BhI-
coTa, MeJuaHa, OMCCEKTpHca, CPEIHSs JIMHUS
TPEYrOJIbHUKA. PaBHOOepeHHbIE U
PaBHOCTOPOHHUE TPEYrOJbHUKH, CBONCTBA H
MIPU3HAKH PABHOOEIPEHHOTO TPEYroJbHHKA.
[Ipu3nakm paBeHCTBa TpeyrojabHHUKOB. [Ipu-
3HaKd PABEHCTBA MPSIMOYTOJIbHBIX TPEYrOJbHU-
koB. HepaBeHcTBO TpeyrosibHuka. CoOTHOIIE-
HUS MEXK]ly CTOPOHAMH U YIJIAMU TPEYTOJIbHUKA.
Cymma yriioB TpeyrojibHUKa. BHelHue yribl

YTOJIBHOTO, TYHOYTOJIBHOTO, PABHOOEAPEHHOTO, PABHOCTO-
POHHEr0 TPEYrOJbHUKOB; BBICOTHI, MEIUaHbI, OHCCEK-
TPUCHI, CPEHEN JIMHUU TPEYroOJIbHUKA; Pacmno3HaBaTh U
U300pakaTh X HA YEPTEKaX U PUCYHKAX.
®opmMyIMPOBATh OIPEICICHUE PABHBIX TPEYrOJbHUKOB.
@®opMyIMPOBATH U I0KA3bIBATH TEOPEMBI O MPHU3HAKAX
paBEHCTBA TPEYTOJIbLHUKOB.

O0BSCHATH U WLIIOCTPUPOBATH HEPABEHCTBO TPEYTOJIb-
HUKa.

D®opMyIHPOBATH U I0KA3bIBATH TEOPEMBI O CBOMCTBAaX U

pelieHny y4eOHBIX 3a7ad, MOHUMATh
HE00XOJIMMOCTb UX NMPOBEPKH.
YMeHHe TPUMEHSTh UHAYKTUBHBIE U
JNEAYKTUBHBIE CIOCOOBI  paccyxkje-
HUW, BUJETh pPa3IHYHBIC CTpPATETUH
pereHus 3a1a9.

YMeHHe CaMOCTOSTEIbHO CTaBUTh
e, BBIOMPATh W CO3/1aBaTh airo-
PUTMBI  JUIsl  peuieHus  y4eOHBIX
MaTeMaTHYECKUX MPOOIIEM.
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TPEyrojbHUKa, TEOpeMa O BHEUIHEM yIJje
TpeyronbHuka. Teopema daneca. [lomobue tpe-
YTOJIBHUKOB; KO3 puiueHT mogodus. [Ipusnaku
o106Ust TPEYrOJIbLHUKOB.

Teopema Iludaropa. Cunyc, KOCHHYC, TaH-
IeHC, KOTAHT€HC OCTPOTO YIJia MPSMOYTOJIbLHOTO
TpeyroiabHuka u yriaos ot 0 go 180°; npusene-
HUE K OCTpOoMY yriy. Perenue npsiMoyroyibHbIX
TpeyroJbHUKOB. OCHOBHOE TPUTOHOMETpHUYE-
cKoe TOXJecTBO. DOPMYIIbI, CBA3BIBAIOIINE CH-
HYC, KOCHHYC, TAQHT€HC, KOTAaHI€HC OJHOTO H
TOTO ke yria. PereHue TpeyroiabHHKOB: T€O-
peMa KOCHHYCOB M TeOpeMa CHHYCOB.

3ameuaTeNbHbIE TOYKH  TPEYrOJbHUKA:
TOYKH TICPECCUYCHUS CEPECIAUHHBIX IEPICHIN-
KYJSIpOB, OWCCEKTPUC, MeIuaH, BBICOT U UX
MPOAOJIKEHHIN

NpU3HAKAaX PaBHOOEAPEHHOTO TPEYroJbHHUKA, COOTHOIIIE-
HUSIX MEXJy CTOPOHAMHU U YIJaMU TPEYroJIbHUKA, CyMMe
YIJIOB TPEYTroJIbHUKA, BHEUIHEM YIJIE TPEYroJibHUKa, O
CpeaHel JIMHUY TPEYTOJIbHUKA.

@opmyanpoBaTh OIpe/esieHNe MOT00HBIX TPEYTOJIbHU-
KOB.

®opMyJIMPOBaTh U JAOKa3bIBATH TECOPEMBI O NPU3HAKAX
1o00Ms TpeyroyibHUKOB, Teopemy dDaneca.
®opMyJIMpOBaTh ONPEICIECHUS U WLIICTPUPOBATH
HOHATHUS CUHYCA, KOCHHYCa, TAHI'€HCAa U KOTAHI€HCa OCT-
poro yria MpsIMOYTOJIbHOIO TPEYrojbHUKA. BbIBOAMTH
dbopMyIbl, Bepaxaromue GyHKIUN yria IpsMOYrojIbHOIO
TpPEYrojbHUKa 4epe3 €ro CTopoHbl. dopmy/HMpoBaTh U
aokasbiBaTh TeopeMy [Iudaropa.

®opMyJIMpOBaTh ONPECIICHUS CHUHYCA, KOCHHYyCa, TaH-
reHca, kotanresnca yryioB ot 0 o 180°.

BeiBoauTh (GopMynbl, Belpaxkaromue (yHKIUH yIIOB OT
0 no 180° uepe3 GpyHKIIMU OCTPHIX YIJIOB.
®opmynpoBaTh u Pa3bACHATH OCHOBHOE
TPUTOHOMETPUUECKOE TOXAecTBO. [0 3HaYeHMsIM OnHOMI
TPUTOHOMETPUUECKON (PYHKIIMM yria BBIYMCJIAATH 3Haye-
HUS IPYTUX TPUTOHOMETPUUECKUX (DYHKIMHA 3TOTO yria.
®opMyJIMpPOBaTh U JAOKA3bIBATH TEOPEMbl CHUHYCOB M
KOCHHYCOB.

®opMyJMpoBaTh U [0Ka3bIBATh TEOPEMBl O TOYKAX
NepeceueHus] CEepeIMHHBIX NEepPHEHAUKYISAPOB, OHCCeK-
TPUC, MEMaH, BHICOT WM UX MPOJIOJKEHUI.
HccnenoBarh CcBOIICTBA TpEyroJibHUKa C  ITOMOUIBIO
KOMITBIOTEPHBIX MPOTPAMM.

Pemarhb 3aaun Ha IOCTPOEHUE, T0OKA3ATENBCTBO U BBIUUC-
neHus. BblaeasiTh B yCIIOBUU 3a]aud YCJIOBHE U 3aKIJIIOYE-
HUE.

MoaeaupoBaTh ycIOBHE 33aJjauy C TOMOILBIO YepTeka
WIM PUCYHKA, IPOBOJMTD JONOJHUTEIBHBIE IOCTPOEHUS B

YmMmenne IJIaHUPOBATh U OCYHICCTB-
JATh  ACATCIIBHOCTh, HaIIPaBJICHHYIO
Ha pCIICHHUC 3aJad HCCICAO0BATCIIb-

CKOTI'O Xapakrtepa.
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xojie pemieHus. Onupasch Ha JaHHbBIE YCIOBUS 3a/1a4H,
NPOBOAUTH HEOOXOUMBIE PACCYKICHHUS.
HNHTepnperupoBaTh IOTYYEHHBIN PE3yIbTaT U COMOCTAB-
JISITh €70 C YCIOBUEM 3a1a4U

3. YerbipéxyroabHuku (20u)

YersipexyronsHuk.  Ilapamrenorpamm, — ero
CBOHCTBA M TNPU3HAKH. [TpssMOyToJIbHUK,
KBajapaT, pomMO, HMX CBOWHCTBA U IPU3HAKHU.
Tpaneuus, cpenHsis JUHUS TpaneLUH; pPaBHO-
OenpeHHast Tparenus

®opmyIMpPOBaTh ONIpPEICICHUS Mapajuieaorpamma, mps-
MOYTOJIbHUKA, KBajipaTa, poM0a, Tpaneluy, paBHOOEIpeH-
HOHM U NPSMOYTOJIBHOW Tparenuu, CpeIHeN JIMHUKA Tparie-
LIMY; Paclo3HaBaTh U M300pa’kaTh UX HA 4yepTekax U
pHUCYHKaX.

®opMyJIMPOBATH U A0KA3BIBATH TEOPEMBI O CBOMCTBAX U
IIPU3HAKaX [1apajuiesIorpaMMa, IpsIMOYrOJIbHUKA, KBaApa-
Ta, poM0a, Tpaneuuy.

HccaenoBarhb CBONCTBA YETHIPEXYTOJIBHUKOB C IOMOIIBIO
KOMIIBIOTEPHBIX POTPAMM.

Pemiate 3a7auM Ha IOCTPOEHHWE, JTOKA3aTEIbCTBO U BbI-
quciaeHus. MoaeJmpoBaTh YCIOBUE 3aJa4d C MTOMOUIBIO
yepTexa WIM PUCYHKA, MPOBOAUTD JOMOJHUTENbHbBIE TO-
CTPOEHHS B XOJ€ PELLICHUS.

BoigensaTe Ha uyepTexke KOH(pUTrypaluu, HEOOXOIUMBbIE
JUIs TIPOBEJCHHUSI OOOCHOBAHUHM JIOTMUECKUX ILIAroB pelle-
HUSL.

HNHTepnpernpoBaTh MOJYyYEHHBIN Pe3yabTaT U COMOCTAB-
JISITh €T0 C YCIOBUEM 3aa4U

YMeHHe BBIIBUTATh THIIOTE3BI MPHU
peleHnr y4eOHBIX 3ajad, TOHUMATh
HEOOXOJJUMOCTb UX ITPOBEPKH.
YMeHHe TPUMEHSTh UHAYKTUBHBIE U
JNEAYKTUBHBIE CIIOCOOBI  paccyxkje-
HUI, BHIETh pa3IHUYHBIC CTPATETUU
peleHus 3a1a4.

YMeHHe CaMOCTOSTEIbHO CTaBUTH
I[eJIA, BBIOMpPATh M CO3/1aBaTh allro-
PUTMBl Ui  pEeHIeHHs  Y4eOHBIX
MaTeMaTHYECKUX MPOOIIeM.

YMeHHe TUTAaHUPOBATh M OCYIIECTB-
JSATh  JCSITEILHOCTD, HAMPABICHHYIO
Ha peIIeHHEe 3a/Jay HCCIeN0BaTelNb-
CKOTO XapakTepa.

4. MHoroyroabHuKku (10u)

MHOroyroiasHuKH. Brimykiieie MHOT'0-
YTOJIHUKH. Cymma YIJI0B  BBIIYKJIOTO
MHOIOyrojpHuka. [IpaBuwibHBIE MHOIOYrOJb-
HUKH

Pacno3HaBaTb MHOTOYTOJIBHUKH, (POPMYJIHPOBATH OII-
peneneHue U NPUBOAMTD IIPUMEPBI MHOTOYTOJIbHUKOB.
®opmMyIMPOBATh U A0KA3BIBATH TEOPEMY O CYMME YTJIOB
BBIIYKJIOTO MHOT'OYTOJIbHUKA.

HccnenqoBars CBOMCTBA MHOTOYIOJBHHUKOB C IOMOIIBIO
KOMIIBIOTEPHBIX IPOTPaMM.

Pemarhb 3aa4n Ha 1OKA3aTeIbCTBO U BHIYHMCICHUS.

YMeHue BBIIBUTATh TUIOTE3Bl TPH
peleHnH y4eOHbIX 3a/la4, NOHUMATh
HE00XOJIMMOCTb UX NMPOBEPKH.
YMeHune npUMEHSATh UHAYKTHBHbBIE U
JETYKTUBHBIE CIIOCOOBI  paccyxie-
HUH, BHUIETh pPAa3IUYHBIE CTPATETUu
peneHns 3a1a4.
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MopenupoBarh ycClOBUE 33Jauyd C IOMOLIbK uepTexka
WM PUCYHKA, MPOBOAUTH JIONIOJHUTENIbHBIE IIOCTPOSHUS B
XOJI€ pELICHHUS.

HNHTepnpernpoBaTh MOMy4YEHHBIN pe3ylbTaT U COMOCTAB-
JSATh €70 C YCIOBUEM 33auu

YMeHMe CaMOCTOSTECILHO CTaBUTH
1[eJM, BBIOMpATh W CO3/aBaTh allro-
pUTMBI  JUIsL  pelIeHus  y4eOHBIX
MaTEeMaTUYECKHUX MPOoOIeM.

YMeHHne TUIAaHUPOBATH M OCYILECTB-
JSTh JIeATEIIbHOCTh, HAINPAaBICHHYIO
Ha peIICHUE 33aJa4y HCCIeq0BaTelb-
CKOT'0 XapakTepa.

5. Oxpy:xHoCcTh M KpyT (15 1)

OxpyxHocTb U Kpyr. LlenTp, paguyc, tuaMerp.
Hyra, xopaa. CexTop, cerMeHT. LleHTpanbHblii,
BIIMCAHHBINA yroJl, BEJIMYNHA BIIMCAHHOTO yIJa.
B3anMHOe pacnosnoxeHue npsMon U OKpyKHO-
CTH, JBYX OKpykHOcTell. KacarenpHas u cexy-
1ast K OKpy’KHOCTH, UX CBOMCTBA.

Brnucannele ¥ ONHMCAaHHBIE MHOIOYTOJIbHUKH.
OKpy’>KHOCTb, BIMCAHHAsA B TPEYTOJIbHUK, U OK-
PY’KHOCTB, OIIMCaHHAs1 OKOJIO TPEYrOJIbHUKA.
BnucanHnble 1 ONIMCaHHBIE OKPYKHOCTH
IIPaBHWJIBHOTO MHOTOYTOJIbHUKA. DOpMYJIBI U1
BBIYHMCIICHHS] CTOPOHBI ITPABUIILHOTO
MHOI'OYTOJIbHUKA; PaJlyca OKPYKHOCTH,
BIMCAHHOW B NMPaBWJIbBHBI MHOTOYTOJIbHUK,
paauyca OKpyKHOCTH, OITMCAHHOU OKOJIO
MIPAaBUJIBHOIO MHOTOYTOJIbBHUKA

PopMyJIMPOBATh ONPEIEIICHUS TOHITHH, CBA3aHHBIX C
OKPYXHOCTBIO, IEHTPAJIbHOI'O U BIIMCAHHOTO YIJIOB, CEKY-
1IeH U KacaTelIbHON K OKPY>KHOCTH, YIJIOB, CBSI3aHHBIX C
OKPYHOCTBIO.

®opMyJIMPOBATh U J0KA3bIBATh TEOPEMBI O BIIMCAHHBIX
yriax, yriax, CBSI3aHHbIX C OKPYKHOCTBIO.

M300paxkarb, pacno3HaBaThb U ONMCBHIBATH B3alUMHOE
PacIoJIOKEHUE IPSIMOUN U OKPYKHOCTH.

N3o0paxars 1 (popMYyJIMPOBATH ONPEICICHUS BIMCAH-
HBIX ¥ OIMCAaHHBIX MHOTOYTOJIBHUKOB U TPEYTOJIbHUKOB;
OKPYXKHOCTH, BIMCAaHHOM B TPEYTOJIbHUK, U OKPYKHOCTH,
OINMCAHHOM OKOJIO TPEYTOJIbHUKA.

®opMyJIMPOBATH U I0KA3BIBATH TEOPEMBI O BIIMCAHHON
Y ONHCAaHHOM OKPYXHOCTSAX TPEYroJIbHUKA U MHOTOYTOJIb-
HUKA.

HccnenoBarth cBoiicTBa KOH(MUTYpalHii, CBI3aHHBIX C OK-
PYKHOCTBIO, C TOMOIIbIO KOMIIBIOTEPHBIX TPOTPAMM.
Pemarhb 3aaun Ha OCTPOEHUE, 10KA3aTEIBCTBO U BHIUYHC-
JICHUSL.

MopenupoBarh ycloBHE 33/J]a4yd C IOMOIIbIO YepTexka
WM PUCYHKA, MPOBOAUTH JIOIIOJHUTENIBHBIE IOCTPOEHUS B
X0JIe PELICHMUS.

BoiieasiTe Ha ueprexe KOH(Urypanuu, HeoO0XOAUMBIE

YMeHue BBIIBUraTh TUMOTE3bl IPHU
pelieHun y4eOHBbIX 3aj]a4, TTOHUMAaTh
HEO0OXOAMMOCTh MX ITPOBEPKH.
YMeHue NpuMEHATh UHAYKTHBHBIE U
JNENYKTUBHBIE CIOCOOBI  paccyxkie-
HHAW, BUIETh pa3JINYHbIE CTPATETHUH
pelIeHus 3a1a4.

YMeHnue CaMOCTOSITENHRHO CTaBUTH
1eNH, BBIOMpaTh M CO3/1aBaTh alro-
PUTMBI  JUIsL  peuieHus  y4eOHbIX
MaTeMaTHYeCKUX MpooIem.

YMeHune TUTAaHHPOBATH M OCYIIECTB-
JSATh JI€ATEeIbHOCTh, HAIMPAaBICHHYIO
Ha pEIIEeHHE 3aJad HCCIeq0BaTelb-
CKOI'0 Xapakrepa.
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JUI TIPOBEJCHHUST 0OOOCHOBAHUHM JIOTHUECKUX ILIATOB pelle-
HUSL.

HNHuTepnpernpoBaTth MOIY4YEHHbBIN PE3YyNbTAT U COMOCTAB-
JISITh €T0 C YCIOBUEM 33/1a4U

6 I'eomerpuueckue npeodpazoBanus (/0y)

[Tonsatue o paBencrse ¢uryp. [lonarue npmxe-
HUS: OCeBas M LEHTpaJbHasi CHMMETPHUH, Napa-
JEJBHBIN IepeHoc, noBopoT. Ilondarue o momo-
Ooun puryp u roMmoTeTUN

OO0BSICHATH ¥ WLTIOCTPUPOBATH MOHATHS PaBEHCTBA Gu-
ryp, nogoousi. CTpoOUuTh paBHbIE U CUMMETPUYHbBIE PUTY-
PBI, BBIOJIHSATH NapaijIeIbHBINA IEPEHOC U TIOBOPOT.
HccnenoBath cBOWCTBA ABMXKEHHUN C MOMOIIBIO KOMIIb-
FOTEPHBIX IIPOrPaMM.

BbINOJHATHL TPOEKTHI 110 TEMaM F'€OMETPUUECKUX TPeood-
pa3oBaHMil HA TUIOCKOCTHU

YmMmenne IJIaHUPOBATh U OCYHICCTB-
JATh  ACATCIIBHOCTb, HAIIPABJICHHYIO
Ha pCelICHUC 3aaad HCCIICA0BATCIIb-
CKOI'o XapakrTepa.

7. TlocTpoeHusl ¢ MOMOIIBIO IUPKYJIS U JUHEHKH (5u)

ITocTpoeHus ¢ MOMOIUBI LUUPKYJIA U JTUHEUKH.
OcCHOBHBIE 33/1a4Ml HA MIOCTPOCHUE: JIEIEHUE OT-
pe3Ka I0I0J1aM; IIOCTPOCHUE YIJIa, PABHOIO JaH-
HOMY; IIOCTPO€HUE TPEYTOJbHUKA II0 TPEM
CTOpOHaM; IIOCTPOCHUE MEPIEHIUKYIIApa K Mps-
MOW; MOCTpOeHUE OUCCEKTPHUCHI yIIIa; JeNeHUe
OTpE€3Ka Ha 71 PaBHBIX YACTEH.

Pemarhb 3aaun Ha NOCTPOEHHUE C MOMOLIBIO LIUPKYJIS U
JIMHEWKH.

HaxoauThb ycioBus CyIIeCTBOBaHMS PEILICHHs, BBITOIHATh
MIOCTPOCHHUE TOYEK, HEOOXOAUMBIX JJIsi TOCTPOEHUS HCKO-
MOH (UTYpBHI.

Jloka3bIBaTh, YTO MOCTPOCHHAs (DUTYpa YHOBIETBOPSET
YCIOBUSIM 3a7auu (ompeAesasiTh YWCIO pEHICHUH 3ajadu
IPU KaXJI0M BO3MOKHOM BBIOOpE TaHHBIX)

YMenue BUIETH MaTEMATHYECKYIO
3alady B KOHTEKCTE MpOOIeMHON
CUTyallu B APYrUX AUCHUIUIMHAX, B
OKpYKarolleu )KU3HHU.

HNmetnb TEpBOHAYAIIbHBIE
IpeJCTaBICHUs] 00 UAESIX U O METO-
Jlax MaTeMaTUKH KaK YHUBEPCATTBHOM
SI3BIKE HAyKHM W TEXHHUKH, CPEICTBE
MOJICTTMPOBAHUS SIBJICHUH W TPOIEC-
COB.

8. M3mepenne reomerpuueckux BeauuuH (35v)

Jinuna otpe3ka. Jlnuaa nomanoiu. Ilepumerp
MHOT'OYTI'OJIbHUKA.

PaccrossHne ot toukm no mpsimoi. PaccrosHue
MEXy MapajIeNbHbIMU IPSIMbBIMHU.

JUIMHa OKpYXHOCTH, YHCIO J; [UIMHA JYTH
OKPY>KHOCTH.

OO0bsICHAT, ¥ WJLJIIOCTPUPOBATH TOHATHE IEpUMETpa
MHOI'OYTOJIbHUKA.

@®opmMyIMPOBATh ONPEIEICHUS PACCTOSHUSA MEXKIY TOY-
KaMH, OT TOYKH 0 IIPSIMOU, MEKIY MapassebHbIMU IIpsi-
MBIMH.

®opmMyIMpPOBaATH U 00BSICHATH CBOICTBA JUIMHBI, TPaTyC-

YMmeHue BHACTh MaTEMaTHYECKYIO
3alady B KOHTEKCTE MPOOJIeMHON
CUTYyalluu B JPYTUX JUCIHUIUIMHAX, B
OKpYKaroIIEH )KU3HHU.

Hmetnb MepBOHAYAIbHbBIC
MpeJicTaBIeHUs] 00 UESIX U O METO-
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I'panycHass mepa yria, COOTBETCTBHE MEXKIY
BEJIMYMHON LEHTPAIbHOTO yIila U UIMHON IYTH
OKPY>KHOCTH.

[lonstne momanu miockux ¢uryp. PaBHo-
COCTaBJICHHBIC W paBHOBeNHKUE ¢urypsl. Ilio-
manp npsmoyronbHuka. [lmomanau mapanmeno-
rpamMma, TpeyroJbHHUKAa M Tpanenuu (OCHOBHBIC
dbopmyiibl). GopMyIibl, BhIpaKarollue IUIOMIAIb
TPEYroJIbHUKA Yepe3 JIBE CTOPOHBI M YOl MEX-
1y HUMH, 4epe3 MepuMeTp U pajnyc BIIUCAHHOU
okpyxHoctH; Qopmyna [epona. Ilmomane
MHOTOyroipHuKa. [lnomans kpyra u miomaab
cexkTopa. COOTHOLIEHHE MEXY IIOLAASIMH T10-
TNOOHBIX UTYp

HOM MEpBI yIiia, INIOIIAIH.

®opMyJIMPOBATh  COOTBETCTBHE MEXKIY BEIMYHUHOU
LEHTPAJIBHOIO yrja U JUIMHOM 1yTU OKPYKHOCTH.
OO0BSICHATH U WIJIIOCTPUPOBATH IIOHATHS PABHOBEIUKHUX
¥ PaBHOCOCTABIICHHBIX QUTY.

BeiBoauTh (GopMynbl IUIOMAAEH NPSAMOYTOJIBHUKA, Ia-
pajuieniorpamMma, TpeyroJIbHUKa U TPaIleluy, a Takxe Gop-
MyJly, BBIPa)KAIOIYI0 IJIOLAJb TPEYrOJbHHUKA 4Yepe3 IBe
CTOPOHBI U YrOJ MEXIY HUMH, JUIMHY OKPYXHOCTH, ILIO-
11aJb Kpyra.

Haxonuth mom@anbs MHOTOYTOJbHUKA pa30MEHHEM Ha
TPEYTOJIbHUKHU U YETBIPEX YT OJIbHUKHU.

OO0BSICHATH U WIIOCTPUPOBATH OTHOILEHUE IUIOIIAJEH
no00HBIX (uryp.

Pemiate 3a7auv Ha BBIYKCICHUE JIMHEHMHBIX BEJIWYUH,
IpagyCHOM MEPHI yIJIa U IUIOIAJEH TPEeyroJIbHUKOB, YEThI-
PEXYTOJIBHUKOB U MHOTOYT'OJIbHUKOB, JJIMHBI OKPYKHOCTHU
U Iomanyu kpyra. Onupasce Ha JaHHBIE YCJIOBHA 3aJauH,
HAXOAUTh BO3MOXKHOCTH TPUMEHEHHUS HEOOXOTUMBIX (op-
MyJ1, IpeoOpa3oBbIBaTh (POPMYIIBI.

Hcnonb3oBath Gopmyssl 1jis 000CHOBaHUS JOKa3aTelb-
HBIX PACCYKJIEHUHN B XO/€ PEILICHUS.

HNHTepnpernpoBaTh MOITYYEHHBIN PE3yIbTaT U COMOCTAB-
JISITh €70 C YCIIOBUEM 3aJaun

AaxX MAaTCMATHKHU KaK YHHUBCPCAJIbHOM
SA3BIKE HAYKM M TEXHHUKH, CPCIACTBC
MOACIIMPOBAHUSA SIBJICHUH H mnmpounec-
COB

9. Koopaunarsli (/0u)

JlexapTOBbI KOOPMHATHI Ha MIIOCKOCTH.
VYpasaenue npsamoid. KoopanHatsl cepeiHbl
oTpe3ka. Popmysia pacCTOSIHUS MEXKIY ABYMS
TOYKaMHM IJIOCKOCTU. Y paBHEHUE OKPYKHOCTH

OO0bsICHATH, M WIIOCTPUPOBATH TOHATHE JEKAPTOBOM
CHUCTEMBI KOOPJUHAT.

BbiBoauTH 1 HCNOJIB30BATH (GOPMYIBI KOOPIAMHAT CEpe-
JIUHBI OTpe3Ka, PACCTOSHUS MEXAY ABYMS TOYKaMU ILIO-
CKOCTH, YPaBHEHUS IPSIMOUN M OKPY>KHOCTH.

BBINOHATL NPOEKTHI 110 TEMaM HCIOJIb30BaHUS KOOP-
JUHATHOTO METOJA MPH PEIICHUN 3a7a4 Ha BBIYHACICHUS U
JI0Ka3aTesIbCTBA

YMeHue BUIETH MaTEMATHYECKYIO
3alady B KOHTEKCTE MPOOJIeMHON
CUTyallMu B APYruX AUCHUIUIMHAX, B
OKpYKaroIlIeH )KU3HHU.

HNmetnb TIEPBOHAYAIBHBIE
MpecTaBiIeHuss 00 UIesIX U O METO-
JlaX MAaTeMaTHKN KaK YHHBEPCAIbHOM
SI3bIKE HAYKHM W TEXHHKH, CPEJICTBE
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MOACIIMPOBAHUSA SIBJICHUH H mnmpounec-
COB

10. BekTtopsbI (/0u)

BeKTop. KOOpI[I/IHaTBI BCKTOpa Ha IIJIOCKOCTH.

JlinHa (Moayib) BeKkTOopa. PaBeHCTBO BEKTOPOB.

VYron mexnay Bektopamu. Oriepaniuu HaJ
BEKTOpaMU: YMHOXEHHUE BEKTOpa Ha YUCTIO,
CJIO)KEHHUE, CKaJsIPHOE MPOU3BEICHHE

®opMyJIMPOBATh OIPEACICHUS M WIIIOCTPUPOBATH I10-
HATUS BEKTOPA, AJIUHBI (MOIyJIsl) BEKTOPA, KOJJIMHEAPHBIX
BEKTOPOB, PABHBIX BEKTOPOB.

BbruncasiTh JUIMHY U KOOPJUHATHI BEKTOPA.

Haxoautp yron Mexay BEKTOpamH.

BpInoaHATHL oniepanyy HaJl BEKTOPAMH.

BbINOJHATHL MPOEKTHI 110 TEMaM HCIIOJIB30BAHUS BEKTOP-
HOTO METOJa IPU pPEUICHUH 33a7a4 Ha BBIYKMCICHUA U
JI0Ka3aTeNnbCTBa

YMeHHe TOHHMMAaTb U HCIOJIB30BATh
MaTeMaTUYECKUE CPEACTBA HATJIAIHO-
CTH.

YMeHue npuUMEHATh UHAYKTHBHBIE U
JelyKTUBHbIE CHOCOOBI paccyxkiae-
HUW, BUACTH pa3JIMYHbIE CTPATETUU
pelIeHus 3a1ay.

YMeHHe IUIaHMPOBAaTH M OCYIIECTB-
JATh JI€ATEIIBHOCTb, HAIIPABIICHHYIO
Ha pCIICHUE 3a1ad HCCIEI0BaTEIb-
CKOI'0 Xapakrepa,

Pe3epB Bpemenu - 10y
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7. Onucanue y4e0HO-MeTOAMYECKOT0 U MATEPUAJIBLHO-TEXHUYECKOT 0
o0ecneueHusi 00pa3oBaTEJIbLHOIO MpoIecca

1. HopmaruBHBIE TOKYMEHTHI: [IpuMepHas mporpaMma OCHOBHOTO 0OOIIero oOpa3oBaHUS IO
MaTeMaTUKE

2. YueOHUKH: IO MaTeMaTHKe JJIsl 5-6 KiaccoB, 1Mo anredpe st 7-9 KiraccoB, MO0 TE€OMETPUN IS
7-9 Knaccos.

3. Hayunas, HaydHO-TIOMy/IsIpHAs, HICTOPUYECKAs JIUTEpaTypa.

4. CripaBo4HbIe TOCOOUs (SHIUKIONEINH, CJIOBAPH, CIIPABOYHHUKH 10 MATEMATHUKE U T.II.).

5. [TeuaTHbie mocoOus: TTopTpeThl BRIAAIOMINUXCS ASATEICH MAaTEMaTHKH.

6. udopmarmonssie cpeicTBa

*  MynbpTUMeIUHBIE O0yYaronye MPOTpaMMbl M JJICKTPOHHBIC YUeOHBIC W3JaHUS TI0
OCHOBHBIM pa3zjieJiaM Kypca MaTeMaTHKHU.

* DnexTpoHHas 0a3a JAHHBIX JUISI CO3/IaHUSI TEMATHUYECKUX M UTOTOBBIX PAa3HOYPOBHEBBIX
TPEHUPOBOYHBIX W TMPOBEPOUYHBIX MATEPHAIOB JUIsI OpraHu3anud (POHTAILHONH W
WHAUBUAYAIbHON pabOTHI.

7. TexHU4YeCKUE CpeCTBA OOYUCHHS

e KowmmbroTep ¢ noctynom B ceTh HTEpHET.
MynbTUMEIUATIPOCKTOP
WuTepakTuBHAs TOCKa
JlokyMeHT-Kamepa
Cucrema MOOMIIBHOTO TECTHPOBAHUS
OprrexHuka

8. YueGHo-mpakTHUecKoe U yueOHOo-1abopaTopHOe 000py10BaHUE

e Jlocka MarHuTHas .

o KOMIUIEKT 4epTe HBIX HHCTPYMEHTOB (KJIACCHBIX W Pa3/IaTOYHBIX): TUHEIHKA, TPaHCIIOP-
TUp, yroisHuk (30°, 60°, 90°), yronsauk (45°, 90°), HUPKYIIb.

o KOMIUIEKTHl MIAHUMETPUYECKHUX M CTEPEOMETPUUYECKUX Tell (IEeMOHCTPAIMOHHBIX U
pa3IaToOYHbIX).

o KomrutekT mius MojenupoBaHus (IBeTHas Oymara, KapTOH, KalibKa, KJIeH, HOXXHHIIBI,
TJTACTHIIMH).

8. [lnanupyemble pe3y/bTaThbl H3y4YeHHUs] Y4eOHOT0 NpeaMeTa, Kypca

HartypaabHhble ynciaa. [[pooun. PaunonajabHbie uncia

BrInycKHUMK Hay4YuTCA:

* IOHUMATh OCOOEHHOCTHU JAECATUYHONW CUCTEMBI CUUCIICHMUS;

* OIIEPUPOBAThH MOHATUAMM, CBA3aHHBIMU C I€TMMOCTBIO HAaTypaJIbHBIX YUCEIL;

* BbIpa)KaTh 4YHUCJIa B OSKBUBAICHTHBIX (Qopmax, BbIOMpas Haubosee MNOAXOASIIYI0 B
3aBUCUMOCTH OT KOHKPETHON CUTYaluy;

* CpaBHUBATh U YHIOPSAOYUBAThH palllOHAIbHBIE YHICIIA;

* BBIIIOJIHATH BBIYMCIEHUS C PALlMOHAIBHBIMU YHCIAMH, COYeTas YCTHBIE U NHCbMEHHbIE
NpUEMBI BBIYUCIICHUH, TPUMEHEHUE KAJIbKYJISATOPa;

* CIIOJIB30BAaTh TIOHATUS M YMEHHS, CBSI3aHHBIE C IIPONOPLUOHAIBHOCTBIO BEIUYMH,
MIPOLIEHTaMH, B XOJI€ PEIlIeHUs] MaTeMaTHYeCKUX 3a]a4 U 3a/1a4 U3 CMEXKHBIX PEAMETOB, BBINOJI-
HSTb HECIJIO’KHBIE IPAKTUYECKUE PACUETHI.

BbINYCKHHUK TOTYYUT BO3MOXKHOCTb:
* I03HAKOMUTHCS € MMO3ULUOHHBIMU CUCTEMAMH CUHUCIIEHUSI C OCHOBAHUSAMM, OTIMYHBIMH OT
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* YyIIIyOUTh M pa3BUTh MPEJICTABICHUS O HATYpaJIbHBIX YMCIIAaX U CBOWCTBAX JETUMOCTH;

* HAYYUTHCS MCIOJB30BaTh MPUEMBI, PAIIMOHATM3UPYIONTUE BBIYUCICHUS, TPHOOPECTH TIPU-
BBIUKY KOHTPOJIMPOBATh BHIYMCIICHUS, BBIOMPAs MOAXOAALIMI 7151 CUTyallH CII0CO0.
JlelicTBUTEIbHBIE YU CJIA

BrInyckHHUK HAydUTCS:

* HCIOJIb30BATh HAYAJIbHBIE IIPEACTABICHUS O MHOXKECTBE IEHCTBUTEIbHBIX YHCE,

* OIIEpPUPOBAThH MTOHATHEM KBaJPATHOTO KOPHS, IPUMEHSATH €TI0 B BBIYMCIICHHUSX.
BBINYCKHUK MOTYYUT BO3MOKHOCTD:

* pa3BUTH [IPEICTABICHUE O YUCIIE U YUCIOBBIX CUCTEMAX OT HATYPaJbHbIX 10 1E€HCTBUTEIb-
HBIX YHUCEJI; O POJIM BBIYMCICHUN B IIPAKTHUKE;

* Pa3BUTh U yIIIyOUTHh 3HAHUA O JIECATUYHOHM 3alMCH JACHCTBUTEIBHBIX YHCEN (IIeproande-
CKHE M HETICPUOINYECKUE APOOH ).

HN3mepenns, npudIn:KeHUs1, OLeHKH
BbInycKHUK Hay4uTCS:

* HCIIOJIB30BAaTh B XOJI€ PEIIEHHUs 3a/jad >JEeMEHTapHbIE IMPEACTABICHUS, CBSA3aHHBIE C
npUOIMKEHHBIMU 3HAYEHUSIMU BEJTMYUH.
BbInyCKHUK HOJYYUT BO3MOYKHOCTD:

* [IOHATh, YTO YHUCJIOBBIC JIaHHBIE, KOTOPBIE UCIOIb3YIOTCS IJIsl XapaKTEPUCTUKU OOBEKTOB
OKPY’)KaIOIIETO MHpA, SBISIOTCS MPEUMYIIECTBEHHO MNPHOMMKEHHBIMHA, YTO TIO 3aIHCH
OpUOIMKEHHBIX 3HAYCHUH, COJlepKAIIUXCSl B MH(MOPMAIIMOHHBIX UCTOYHHUKAX, MOYKHO CYAUTH O
HOTPEIIHOCTH MPUOIMKEHNS;

* [IOHATh, YTO MOIPEIIHOCTh pEe3yJbTaTa BBIYUCICHUN JOKHA OBITh COM3MEpUMa C
HOTPEIIHOCTHIO UCXO/IHBIX JaHHbIX.

Anredpanyeckne BbIPaKeHUS
BEINYCKHUK HAY4HTCS:

* OIIEPUPOBATH MOHIATUAMH «TOXKAECTBO», «TOXKAECTBEHHOE MpeoOpa3oBaHuey, pelarTh 3a-
Jlauu, coeprkamye OyKBeHHBIE TaHHBIE; pa0doTaTh ¢ GOPMYyIaMu;

* BBIMOJIHATH Pe0oOpa30BaHUsl BHIPAKEHUH, COIEPIKAIINX CTENICHHU C LIETIBIMU ITOKa3aTeIsIMU
Y KBaJIpaTHBIE KOPHU;

* BBIMOJIHATh TOX/IECTBEHHbIE MPE0Opa30BaHMs PallMOHAIBHBIX BBIPAXKEHUH Ha OCHOBE Mpa-
BUJI IEUCTBUHN HaJl MHOTOUJIEHAMHU U alnredpandecKuMu Ipo0sMu;

* BBIMOJIHATH PA3JI0KEHUE MHOTOUJICHOB HA MHOKHUTEIIH.

BbINyCKHUK TOJYYUT BO3MOKHOCTh HaYUYUTHCS:

* BBITNIOJIHATH MHOTOIIArOBbIE TPe0Opa30BaHusl PallMOHATBHBIX BBIPAKEHHUH, IPUMEHSS ITMPOKUI
Habop croco0oB U MPUEMOB;

* IPUMEHSATH TOXKJIECTBEHHBIE MPEe0OPa30BaHUs Ul PELICHUS 3ajau U3 PA3IUUHBIX pa3/IesioB
Kypca (HanpuMmep, JUisl HaXOXKIeHHsI HanOOJIbIIIero/HauMEHbILIEr0 3HaYEHHSI BBIPAyKEHU ).
YpaBHeHus

BEITYCKHUK HAYYHTCS:

* pemaTh OCHOBHBIE BU/Ibl PALIMOHATIBHBIX YPAaBHEHHUH C OJIHOM NMepeMeHHON, CUCTEMBI IBYX
YpaBHEHHH C IBYMsI TIEPEMEHHBIMU;

* IOHUMATh YpaBHEHUE KaK BaKHEHUITYI0O MaTeMaTUYECKYIO0 MOJIENb JUIsl ONTUCAHUS U U3Yyde-
HUSL pa3HOOOPa3HbIX peajbHBIX CUTYallUH, peuiaTh TEKCTOBbIE 3a/lauM ajlre0panyeckKuM MeTO-
A0M;

* IPUMEHSATH TpaduvecKie NpeACTaBIeHUs 1 UCCIeI0BaHUSl ypaBHEHUH, UCCIIEeIOBaHUS U
pEILIEHNUsI CUCTEM YPaBHEHMH € ABYMs IEPEMEHHBIMHU.

BbINYCKHHUK TOTYYUT BO3MOMXKHOCTb:

* OBJIAZICTh CIIELUAIBHBIMU NMPHUEMAaMHU PELICHUS ypaBHEHHWH M CHCTEM ypaBHEHUil; yBe-
PEHHO MPHUMEHSTH amnmnapar YpaBHEHMH ISl pelleHHs] pa3HOOOpa3HbIX 3a/lad U3 MaTeMaTHKH,
CMEXHBIX NPEIMETOB, PAKTUKH;
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* IPUMEHSATH TpapruecKue NpeCTaBICHUs Ul UCCIEeI0OBaHUs YPaBHEHHM, CUCTEM ypaBHe-
HUH, coiepKaimx OyKBeHHbIC KO PHITMSHTHI.

HepaBencrBa
BhINyCKHUMK HAY4YHTCA:

* IOHUMaTb U NPUMEHATH TEPMUHOJIOTHIO U CHMBOJIMKY, CBS3aHHbIE C OTHOLIEHUEM
HEPABEHCTBA, CBOMCTBA YMCIIOBBIX HEPABCHCTB;

* pelaTh JMHEHHBIE HEPAaBEHCTBA C OJHOW IEPEMEHHOW M MX CHUCTEMBI; peluaTh KBaJapar-
Hbl€ HEPABEHCTBA C OIIOPOM Ha rpaduuecKue NpeicTaBIeHus;

* IPUMEHATH anmapaT HEPaBEHCTB JUJIs PELICHMs 3a/1a4 U3 pa3JInYHbIX pa3JIeoB Kypca.
BhINYCKHMK OJYYUT BO3MOXKHOCTb HAYYUTHCS:

* pa3HOOOpa3HBIM MpHEMAM J0Ka3aTelbCTBA HEPABEHCTB; YBEPEHHO NPUMEHSTH amrmapar
HEpaBEHCTB JUIsl pEIIEeHUs Pa3HOOOpPAa3HbIX MaTeMaTHMYeCKUX 3ajad M 3aJad U3 CMEXKHBIX
IIPEIMETOB, IPAKTUKU;

* IPUMEHATh I'padUuecKue MpeCTaBIeHUs IJI UCCIEIOBaHUS HEPABEHCTB, CUCTEM Hepa-
BEHCTB, COJiepKaluX OyKBeHHbIE KO3()PUIIUEHTHI.

OcHoBHbIe OHATHA. YHCI0BBIE QYyHKIMH
BblnycKHUK HAyyuTCS:

* IOHUMATh U UCMOJIb30BaTh (PYHKIMOHAIbHbIE MOHATUS U SI3bIK (TEPMHUHBI, CHMBOJINYECKHE
0003HaueHUs ),

* CTPOUTH IpaUKU 37IEMEHTApHBIX (YHKLUH; UCCIEI0BaTh CBOMCTBA YMCIOBBIX (DYHKIMH
Ha OCHOBE M3y4YCHHS MOBEJICHHS UX IPaUKOB;

* IOHUMaTh (PYHKLHUIO KaK BaKHEHIYI0O MaTeMaTUYECKYyI0 MOJENb JUIs ONMCAHMS Mpolec-
COB U SIBJICHUH OKPYKaIOILEro MUPA, NPUMEHATH (DYHKUIMOHAJIBHBIM S3BIK JUISI ONUCAHUS U
UCCIIEIOBaHMSI 3aBUCUMOCTEHN MeX 1y (PU3MUECKUMH BETMUUHAMU.

BbInyCKHUK TOJYYUT BO3MOKHOCTh HaYUYUThCS:

* IPOBOJIUTh MCCIIEJOBAHUS, CBSI3aHHbIE C M3YyYEHMEM CBOWCTB (YHKLUI, B TOM YHCIE C
UCTIOJIb30BAaHUEM KOMITBIOTEPA; HAa OCHOBE TIpa)MKOB M3Y4EeHHBIX (YHKIHMH CTPOUTH Ooiee
CJIO’KHBIE Tpap KU (KYCOYHO-3a/1aHHBIE, C «BBIKOJIOTHIMI TOUKAMHU U T. 11.);

* HCIIOJIb30BaTh (PYHKIIMOHAJIbHBIE IMPEACTABICHUS W CBOWCTBA (DYHKUIMH IS pEIICHUS
MaTEMaTHYECKUX 3a7a4d U3 Pa3IMUHBIX pa3/ieoB Kypca.

YucioBble MOCI€10BATEIBLHOCTH
BrInycKHUMK Hay4YuTCS:

* IOHUMaThb M HCIOJB30BATh SI3bIK IOCJIEI0BATEIbHOCTEN (TEPMHUHBI, CHUMBOJUYECKHE
0003HaYeHHUS);

* IPUMEHSATH (DOPMYJIbI, CBA3aHHbBIE C apU(PMETHUECKON U T€OMETPUIECKON Mporpeccueil, u
anmapar, cOpMHUPOBAHHBIM MPH U3YYEHUH JAPYIHX Pa3/eloB Kypca, K PEHIeHHUI0 3ajad, B TOM
YHCJIe C KOHTEKCTOM U3 PEabHOM KU3HU.

BhINYCKHHMK NOJYYUT BO3MOXKHOCTb HAYUUTHCS:

* pemarth KOMOMHUPOBAHHbBIE 33]]a4l C IPUMEHEHHEM (HOPMYJI N-TO YjieHa U CyMMbI IIEPBBIX
N WICHOB apu(METHYECKOW M T'€OMETPHUYECKOW IMPOrpeccuy, MPUMEHss MpU 3TOM ammapar
YpaBHEHUI U HEPABEHCTB;

* IOHUMaTh ApUPMETUUYECKYI0 M T€OMETPUYECKYIO MPOrPECcCCHI0 Kak (YHKIIMU HaTypaib-
HOTO apryMEHTa; CBA3bIBATh apU(METHUECKYIO IPOrPECCUIO C IMHEHHBIM POCTOM, F€OMEeTpHUYe-
CKYI0 — C 9KCIIOHEHIIMAJIbHBIM POCTOM.

OnucarejibHAsA CTATUCTHKA

BhLINYCKHUK Hay4YuTCs HCHOJIB30BaTh MPOCTEUIIME CHOCOOBI MpeICTaBICHUs M aHajIu3a
CTaTUCTUYECKUX JIAHHBIX.

BbINYCKHUK MOJYYUT BO3MOKHOCTH MPUOOPECTH NMEPBOHAYAIBHBIN ONBIT OpraHu3aluu coopa
JAHHBIX MPU IPOBEACHUH ONpOca 0OIIECTBEHHOTO MHEHHUS, OCYIIECTBISATh UX aHAJIN3, IPE/ICTaB-
JSITH Pe3y/bTaThl ONPOCa B BUJIE TAOIHUILIBI, AUATPAMMBI.

Cayuaiinble cOOBITHS U BEPOATHOCTD

BhINYCKHUK HAYYHUTCS HAXOJIUTh OTHOCUTEIBbHYIO YACTOTY M BEPOATHOCTh CIy4aifHOT'O COOBITHSL.

37




BBIYCKHUK  TOAYYUT  BO3MOXHOCTH  NPUOOPECTH  OMBIT  TMPOBENCHUS  CIIy4alHBIX
SKCIIEPUMEHTOB, B TOM YHUCJIE€ C TOMOIIbI0 KOMIIBIOTEPHOTO MOJICTUPOBAHUS, HHTEPIPETALIUU X
pE3yJIbTaTOB.
KomOunaropuka
BhINyCKHUK HAY4WTCS peliaTh KOMOWHATOPHBIC 337a4d Ha HAXOXKACHHE YHCIa OOBEKTOB WU
KOMOWHAIIUH.
BhINyCKHUK MOJIYYUT BO3MOKHOCTh HAYYUTHCS HEKOTOPBIM CIIELHUAIBHBIM MpUEMaM pelieHUs
KOMOHMHATOPHBIX 33]1a4.
Harasanas reomerpust
BbINyCKHUK HAY4YHTCSH:

* pacrio3HaBaTh Ha uYepTekaxX, PUCYHKAX, MOJCISIX U B OKPYKAIOIIEM MHUpPE IUIOCKHE U
MIPOCTPAHCTBEHHbIE FEOMETPUUECKHE (PUTypHI;

* BBIYHCIISITHE 00BEM MPSMOYTOJIBHOTO MapaljieNienumeaa.
BbINYCKHHUK HOTYYUT BO3MOMXKHOCTb:

* HAYYUTHCS BBIYUCIATH OOBEMBI IPOCTPAHCTBEHHBIX I€OMETPUYECKHX (DUTYp, COCTABIICH-
HBIX U3 IPSIMOYTOJIbHBIX MapauIeNenUuIe/IOB;

* pacrio3HaBaTh Pa3BEPTKH KyOa, MPSMOYTOJHHOTO Mapajijiesienureaa, MpaBUJIbHONW Mupa-
MUJIBI, UIMHIPA U KOHYCA;

* CTPOUTH PA3BEPTKU KyOa U MPSIMOYTOJILHOTO MapasuieenuIe/1a;

* OIPENENATh M0 JTUHEHHBIM pa3zMepaM pa3BEPTKH (PUTYpHI THMHEHHBIE pa3Mephl caMoi (u-
TYpBI 1 HA00OPOT;

* YIIyOUTh U Pa3BUTh MPEACTABICHHS O IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX PUTYpaX;

* HAYYUTHCS IPUMEHSTD MOHATHE Pa3BEPTKU JIJIs1 BHITIOJIHEHUSI IPAKTUYECKUX PACUETOB.
I'eomerpuueckue purypsi

BbInycKkHUK Hay4nuTCS:

* [10JIb30BAThCSl S3BIKOM F€OMETPHUH JUIsl OIUCAHMSI MPEIMETOB OKPYXKAIOLIEr0 MHUpa U UX
B3alMHOI'0 PACIIOJNIOKECHMS;

* pacrnio3HaBaThb M HM300paXkaThb Ha 4YepTeXkax M PUCYHKAX reoMeTpuyeckue (QUrypbl U HUX
KOH(UTypaluu;

* HaXOJIUTh 3HAYEHUS JUIMH JIMHEHHBIX AJIEMEHTOB (UIYp W HUX OTHOILIEHUS, I'PagyCHYIO
Mmepy yrioB ot 0° o 180°, mpuMeHss onpeeneHus, CBOUCTBa M MPU3HAKU (PUTYp U UX HIIEMEH-
TOB, OTHOIIIEHU (Uryp (paBeHCTBO, MOI00KE, CHMMETPHH, IOBOPOT, APAJLJICIHHBIN MTEPEHOC);

* OIIEPUPOBATH C HAYAIBHBIMU IMOHSTUSIMH TPUTOHOMETPUHU M BBINOJIHATH JIEMEHTapHbIE
orepanuu HaJl QyHKIUSIMH YIJIOB;

* pelaTh 3aJa4u Ha JJ0Ka3aTelbCTBO, OMMUPasiCh HAa U3yYEHHBIE CBOWCTBA (PUTYp M OTHOILIE-
HUN MEXy HUMHU U IIPUMEHSS1 U3YUYE€HHbIE METO/IbI I0Ka3aTEIbCTB;

* pelaTh HECIOXKHBIE 3a7Ja4l Ha TIOCTPOEHUE, IPUMEHSSI OCHOBHBIE aJITOPUTMBI IOCTPOEHUS
C TIOMOIIIBIO LIUPKYJISA U JTMHEUKH;

* pemarh NpoCTENIINE INTAHUMETPUYECKHE 3a/1a4H B IIPOCTPAHCTBE.
BbINyCKHUK TOTYYUT BO3MOXKHOCTb:

* OBJIQJIETh METOJAaMH PELICHMs 3a/ad Ha BBIYMCIIEHUS W J0Ka3aTeJIbCTBA: METOJAOM OT
MIPOTUBHOT0, METOJIOM MOJ00us, METOJOM Iepedopa BapHaHTOB U METOJOM I€OMETPHUYECKHX
MECT TOYEK;

* IpUOOPECTH OMBIT MPUMEHEHUS! aNredpandeckoro U TPUrOHOMETPUYECKOIo ammapara u
UEH IBMKEHUS NPU PELIEHUH T€OMETPUUECKHX 3a7ady;

* OBJIQJIETh TPAAUIIMOHHONW CXEMOI pelleHus 3a7jad Ha IOCTPOECHUE C TIOMOUIbIO LIUPKYIIS U
JMHEWKU: aHaJIN3, IOCTPOEHNUE, 10KA3aTEIbCTBO U UCCIIEJOBAHMUE;

* HAy4UThCS pelIaTh 3aJauyd Ha TMOCTPOEHUE METOJIOM T'€OMETPUYECKOTO MEeCTa TOYeK M
METOIOM I10100HS;

* IPUOOPECTH ONBIT HCCIIEIOBAaHUS CBOMCTB IUIAHUMETPUYECKUX (UTYP C TOMOIIbIO
KOMIIBIOTEPHBIX IPOTpamm;
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* IPUOOPECTU OMBIT BHIMIOJIHEHUS MPOEKTOB MO TeMaM «l eoMeTpuyeckue npeodpazoBaHUs
Ha MI0cKkocThy, «IlocTpoeHune oTpe3koB 1o hopmysem.
HN3mepenne reomeTpu4ecKux BeJTHYMH

BrInyckHHUK HAydUTCS:

* HCIOJIb30BATh CBOWCTBA M3MEPEHMs JUIMH, IUIOLAJEHd M YIJIOB IIPU PEIICHUH 3a/1ad Ha
HaXO0X/IEHUE JUIMHBI OTPE3Ka, JUIMHBI OKPYKHOCTH, JUIMHBI IyTH OKPYKHOCTH, I'PaIyCHON MEpbI
yria,

* BBIYMCIIATH IJIOLIAAN TPEYTrOJIbHUKOB, IPSIMOYTOJbHUKOB, NapajlIeIorpaMMOB, Tpaneluii,
KPYI'OB U CEKTOPOB;

* BBIYMCIIATD JJIMHY OKPY’KHOCTH, JJIMHY JYTH OKPYKHOCTH;

* BBIUUCIIATD JUIMHBI JIMHEHHBIX 3JIEMEHTOB (QUIYp U MX YIJIbl, UCIONb3Ys POPMYJIbI JUIMHBI
OKPYKHOCTH | JUIMHBI AYTH OKPY>KHOCTH, (POpMYIIBI TUTOIIAzACH HUryp;

* pelaTh 3a/lauyd Ha JI0Ka3aTelIbCTBO C HUCIIOJIb30BaHUEM (DOPMYI UIMHBI OKPY)KHOCTH U
JUIMHBI YTU OKPY>KHOCTH, (hopMyn mutomaaeit puryp;

* peliaTh MpPAaKTUYECKHE 3a7ayd, CBA3aHHBIE C HAXOXKJICHHEM TI€OMETPUYECKUX BEIUYMH
(ucronb3ys pU HEOOXOAUMOCTH CIIPABOYHUKU U TEXHUYECKUE CPE/ICTBA).

BBINYyCKHUK NOTYYUT BO3MOXKHOCTb HAYUUThHCA:

* BEIUMCIIATH TUIOMAAN (PUTYp, COCTaBIEHHBIX W3 JABYX WK Ooiee NpsSMOYroJbHHKOB,
HapaiesiorpaMMoB, TPEYTOJIbHUKOB, Kpyra U CEKTOpa;

* BBIYMCIATh IUIOIIAJM MHOTIOYTOJIBHUKOB, HCHOJb3ysl OTHOLUEHUS PAaBHOBEIMKOCTH U
PaBHOCOCTaBJIEHHOCTH;

* IPUMEHATh aNreOpauyeckKuii U TPUTOHOMETPUUECKHM ammapar W WAEU ABWXKEHUS INpU
peLIeHUH 3a]]a4 Ha BBIYMCIICHHUE 11011l MHOTOYTOJIbHUKOB.

Koopaunarsi

BBINYyCKHUK HAYYUTCS:

¢ BBIYUCIIATE AJIMHY OTPE3Ka MO KOOpJAWHATaM €TI0 KOHIOB; BBIYHCIIATH KOOPAWHATBI CCPC-
JIUHBI OTPE3Ka;

* HCNOJb30BaTh KOOPAUHATHBIN METOJ JJI U3yYEHHUs CBOWCTB MPSAMBIX U OKPYKHOCTEH.
BBIITYCKHUK TIOJIYYUT BO3MOKHOCTb:

¢ OBJIAJICTh KOOPAWMHATHBIM METOJO0M PCHICHHUA 3a4a4 Ha BhIYHUCICHUA U JOKA3aTCIIbCTBA,

* IPUOOPECTH ONBIT UCTOIB30BAHUS KOMIBIOTEPHBIX MPOTPaMM Il aHAJIM3a YaCTHBIX CITy-
4aeB B3aMMHOTI'0 PACIOJIOKEHUS OKPYKHOCTEN U MPSAMBIX;

* IPUOOPECTHU OMBIT BHINIOJIHEHUS IPOEKTOB Ha TeMy «lIprMeHeHrne KOOpANHATHOIO METO/1a
IIPU PELICHNH 3a/1a4 Ha BBIYHUCIICHUS U 1OKA3aTeIbCTBAY.

BekTopsl

BBINYCKHUK HAYYUTCS:

* OIIEPUPOBATh C BEKTOPAMM: HAXOAWTh CyMMY M Pa3HOCThb JBYX BEKTOPOB, 3aJaHHBIX
F€OMETPUYECKH, HAXOAUTH BEKTOP, PABHBIN IIPOU3BEACHUIO 3aJaHHOT0 BEKTOPA HA YUCIIO;

* HAXOJUTH JIJIs1 BEKTOPOB, 3a/IaHHBIX KOOPAMHATAMU: JUIMHY BEKTOPA, KOOPIAUHATHI CYyMMBI
U pa3HOCTH JIBYX U Ooyiee BEKTOPOB, KOOPAMHATHI MPOU3BEIEHUS BEKTOPA Ha YHMCIIO, IPUMEHSS
IIpU HEOOXOIMMOCTH COUETaTeNbHbIN, IEPEMECTUTEIbHBIN U pacIpe/leIUTEIbHbIA 3aKOHBI;

* BBIUUCIIATh CKaJSIPHOE IPOU3BEACHUE BEKTOPOB, HAXOIWUTh YIrOJl MEXKIY BEKTOPamH,
YCTaHaBIMBATh MEPIIEHIUKYISIPHOCTD MPSAMBIX.
BbINYyCKHHK ITOJIYYUT BOZMOKHOCTD!

* OBJIAZIETh BEKTOPHBIM METOJIOM IS PEICHUS 3a/1a4 Ha BBIYMCIIEHUS U JOKA3aTelIbCTBa,

* IPUOOPECTHU OTIBIT BHIMOJIHEHUS IPOEKTOB HA TEMY «IIPUMEHEHHE BEKTOPHOI'O METO/a MpU
pELICHUH 3a]1a4 Ha BBIYMCIIEHUS U JOKA3aTeIbCTBAY.
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