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I[osicHuTeILHAS 3alIUCKA

Pabouas mporpamma yueOHoro mpeamera YI10.05.01, YI10.05.02, YI10.05.03 «MaremaTuka. Anredpa. I'eomer-
pus» ansa oOydaromuxcs 5-9 kiaccoB, ocBamBaromux oOpaszoBatenbHbie mporpammbl CIIO B o0mactu MCKyccTB, MHTE-
TPUPOBAHHBIX C 00pa30BaTENFHBIMU MPOTPaMMaMK OCHOBHOTO OOILETro U cpelHero o0Iero oopa3oBaHus MO CIEHalb-
HocTsiM «MckyccTBo GaneTay, «VcKyccTBO TaHIa»(1o BUJaM) COCTaBJICHA B COOTBETCTBHHU C TpeOoBaHMAMHU Dexepaib-
HOTO TOCYAapCTBEHHOTO 0OOpa30oBaTEeNbHOTO CTaHIApTa OCHOBHOTO 0OmIero oOpa3oBaHHA, YTBEPKIEHHOTO MPUKA30M
Muno6nayku P® ot 17 nexabpst 2010 r. Ne1897 (B pen. [Ipukaza Munobpuayku Poccun ot 29.12.2014 1. Ne 1644), ¢
00pa3oBaTeIbHON MpOrpaMMoii OCHOBHOTO o01ero oopasoBanus «l mMHa3uu uckycctB npu ['naBe Pecryonuku Komuy»
(manee — ['mmuazum); ¢ yu€ToM mpuMepHOil mporpammel «Martematnka. 5 — 9 kiacce» (IIpuMepHBIE POrpaMMBbI 11O
y4eOHBIM mpeameTraM. Martematuka. 5 — 9 kiaccel. 3-e mzmanue. M.: Ilpocsemenue, 2011), Ha ocHOBe pabodmx Mpo-
rpaMM mo Matemaruke Juist 5-6 kimaccoB k YMK H.A. Bunenkun u np. (Pabovas mporpamMma nmo matemaruke. 5 kiacc/
coct. B.. Axpemenkosa. — M.: BAKO, 2015. Pabouas mporpamma 1mmo marematuke. 6 kiacc/ coct. B.M. AxpemeHnkoBa. —
M.: BAKO, 2014) u pabouynx mporpamMm Io ainredpe M reoMerpud s 7-9 KIaccoB MPEeIMETHON JIMHUM YIeOHHUKOB
I0O.H.MaxkapeiueBa u JL.C. AtanacsHa (AnreOpa. PaGoume mporpammer. IlpenmeTrnass nuHHA —y4eOHHKOB
10.H.MakaperueBa u apyrux. 7-9 kimaccel: mocoOwe Juisi yuuTenei oOmieoOpazoBat. opranuzanuii/ H.I'.Munmiok.-2-¢
n3j., nopab.-M.: IlpocBemienue, 2014. I'eomerpus. Pabouas mporpamma k yueOnuky JI.C. ArtanacsHa u apyrux. 7- 9
KJIACCHI: Tocobue aist yuureneit oomeoopa3osar. opranuzanuii/ B.®.byTty308.-3-¢ m3a., M.: [Ipocsemenue, 2015).

MareMaTHKa SIBJISIETCS OJHUM W3 OCHOBHBIX CHCTEMOOOPa3yIOMIMX MpPEAMETOB IIKOJILHOTO oOpa3oBaHus. Takoe
MECTO MaTEMAaTHKH CPEIX HMIKOIBHBIX MPEAMETOB 00YCIOBIUBAET U €€ 0COOYIO POJIh C TOUKH 3PEHUS BCECTOPOHHETO pa3-
BUTHS TMYHOCTH BOCTIUTAHHUKOB. B OCHOBE MOCTPOSHHS JAHHOTO Kypca JISXKHUT e TyMaHW3allui OOy4YeHHs, COOTBET-
CTBYIOIIAsi COBPEMEHHBIM MPECTABICHUSAM O LENAX IIKOJIHHOTO 00pa30BaHMs U YACISIOmas 0co00e BHUMAaHUE JINYHO-
CTH BOCIIMTaHHWKA, €r0 MHTEpecaM M cocoOHOCTsM. [IpeanaraeMblii Kypc MO3BOJISIET 00ecneunTh (POPMUPOBAHUE KaK
MPEeIMETHBIX, TaK U 00IIey4eOHBIX YMEHUH 00y4JalonuXcs, KOTOPHIE B JAIBHEHIIEM TO3BOJIAT UM IIPUMEHSTH ITOTY9CH-
HBIC 3HAHUS U YMEHUS ISl PEIICHHUs COOCTBEHHBIX KM3HEHHBIX 3a/1a4. [Ipy 3TOM KOTHUTHBHAs COCTABIISIONMIAs TAHHOTO
Kypca Mo3BOJISIeT 00eCTIeYnTh Kak TpeOyeMbli rocyJapCTBEHHBIM CTaHAAPTOM MaTeMaTHYECKOTO 00pa3oBaHUsl YPOBECHb
MaTeMaTHYECKOH MMOATOTOBKH, TaK U OoJiee BBICOKUI YPOBEHbD, SBISIOUINICS TOCTATOYHBIM TSI YTITyOJICHHOTO U3YIeHUS
mpenMera.

Jlannas pabouyas mporpaMMa OpUEHTHPOBAaHA Ha UCIOJIb30BaHKUE yueOHMKa 10 MaTemaTuke 5-6 H.5. Bunenkuna u
Apyrux; ydyeoHuka no anredpe 7-9 FO.H. MakapbrueBa u qpyrux; yuye6Huka no reomerpun 7-9 JI.C. AtanacsiHa u Apyrux.

OOy4eHre MaTeMaTHKe B OCHOBHOM IIKOJIE HAIIPABIICHO HA JIOCTIDKEHHUE CIISMYIOIINX IeJei:

1) B HampaBJICHUU JTUYHOCTHOTO PA3BUTHS:

- opMupoBaHHE MPEICTABICHUI O MaTeMaTHKE KaK YacTH OOLIeYeI0OBeYeCKON KYIbTyphl, O 3HAYMMOCTH MaTeMa-
TUKH B Pa3BUTHH UBUIM3AIMHA U COBPEMEHHOTO OOIIECTBA;

- pPa3BHUTHE JIOTHYIECKOTO U KPUTHUYECKOTO MBIIILICHUS, KYJIbTYPBI pe4H, CIIOCOOHOCTH K YMCTBEHHOMY 3KCIIEPUMEH-
Ty,

- (hopMUpPOBaHUE UHTEIUIEKTYAILHOW YeCTHOCTH U OOBEKTUBHOCTH, CITOCOOHOCTH K MPEOO0ICHHUIO MBICIUTEIHHBIX
CTEPEOTHUIIOB, BRITEKAIOIINX W3 OOBIZICHHOTO OITBITA;

- BOCIIUTaHHE KAYECTB JTMYHOCTH, O0ECIEUYNBAIOIINX COLMUAIBHYI0 MOOHIBLHOCTD, CIIOCOOHOCTh NIPUHUMATh CaMo-
CTOATENBHBIE PEIICHNUS;

- ¢opMuUpOBaHUE KAa4YEeCTB MBIILICHNU, HEOOXOIUMBIX IS aJalTaldd B COBPEMEHHOM HH(OPMAIIMOHHOM 0O0IIe-
CTBE;

- pa3BUTHE MHTEpPECA K MATEMATHIeCKOMY TBOPUYECTBY U MaTEMAaTHIECKUX CIIOCOOHOCTEH;

2) B MeTanpeAMEeTHOM HaIPaBIICHUH:

- pa3BHUTHE MPEACTABIECHUI 0 MaTeMaTHke Kak popMe OMHMCaHUs U METO/IE MTO3HAHUS JIEHCTBUTEILHOCTH, CO3JaHHH
YCIIOBHH JJ1sl TpUOOpeTeH s IEpPBOHAYATIHLHOTO OTBITa MATEMATHIECKOTO MO/ICIIMPOBAHUS;

- (popMHUpOBaHKE OOIIUX CITOCOO MHTEIIEKTYAILHOM JEATEIbHOCTH XapaKTEPHBIX JUISI MATEMATHKU U SBIISTFOIIAXCSI
OCHOBOI MTO3HABATEIHLHOW KYJIBTYPBI, 3HAYMMOH JIJIS PAa3IMYHBIX Cep YeTOBEUECKOU NeATeTbHOCTH;

3) B mpeAMETHOM HAIIPaBJICHUH:

- OBJIaJICHHE MAaTEeMaTHUECKUMH 3HAHUSIMHA M YMEHUSIMU, HEOOXOAUMBIMH JIJIsl IPOJIOJDKEHUST 00pa3oBaHHus, U3yde-
HUSI CMEKHBIX JTUCHUIUIMH, IPUMEHEHUS B TIOBCETHEBHOMN KHU3HH,

- coznanue (hyHJaMEeHTa JIJIsl MaTeMaTHIeCKOro pa3BUTHsL, (OPMUPOBAHUST MEXaHHU3MOB MBIIUICHUSI, XapaKTEePHBIX
JUISt MATEMATHIECKOH JIesITeIbHOCTH.

B cootBercTBuu ¢ Konuenmueit pa3BuTus MareMaTHIeCcKoro oopasoBanus B Poccuiickoii @eneparuu (yTB. pacmo-
psoxenueM [lpaBurenbctBa PO ot 24 nexadpst 2013 1. Ne 2506-p) MmaTemarnueckoe 00pa3oBaHUE JOJDKHO!
®  TIPEIOCTaBIATh KAKIOMY BOCIHHTAHHUKY BO3MOXKHOCTH JIOCTHIKCHHS YPOBHS MaTEeMaTHUECKUX 3HAHUM, HEOOXOu-

MOTO JUTSI TATbHEHIIIeH YCIIeTTHOM KI3H! B 00IIECTBE;
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e ofecreuuBaTh KaXI0ro o0y4yaromerocst pa3BUBarOLICH NHTEIUIEKTYaJIbHONW JEATEIbHOCThIO Ha JOCTYIIHOM YPOBHE,
HCIIOJIB3Ysl MPUCYIIYI0 MaTEMATHKE KPACOTy U YBIEKATEIbHOCTD;

®  IPeayCMOTPETh MOATOTOBKY 00yYArOIIMXCSl B COOTBETCTBUH C HX 3alIpOCAMH K YPOBHIO MIOJTOTOBKH B cdepe mare-
MaTHYECKOT0 00pa30BaHMUs.

® MPEeIOCTaBUTH KKAOMY 00ydaromeMycsl He3aBUCUMO OT MECTa U YCIOBUI MPOXUBAHUS BO3MOXKHOCTB JJOCTHKCHHUS
COOTBETCTBHUS JIO00Or0 YpOBHS MOATOTOBKU C YYETOM €ro MHIMBHIYalbHBIX HOTpeOHOCTEN U crocoOHOcTeH. Bos-
MO>KHOCTb JIOCTI)KEHHUSI HEOOXOJUMOTO YPOBHSI MAaTeMaTHUECKOT0 00pa3oBaHusl JOJDKHA MOACPKUBATHCS MHIUBU-
Oyanu3anueid o0ydeHHs, NCIOIb30BaHIEM JIEKTPOHHOTO O0YUYEHHUS U JUCTAaHIMOHHBIX 00pa30BaTENbHBIX TEXHOJIO-
THil.

e  HE IPENSTCTBOBATh MHAUBUIYyAIH3alul 0OyUeHHS U 3aKpbIBaTh BO3MOXKHOCTH MPOIOJDKEHNs 00pa3oBaHus Ha Ooiee
BBICOKOM YPOBHE MJIM W3MEHEHUS MPODUIIAL.

®  CTUMYIHMPOBaTh MHAWBUAYaIbHBIN MOIXOA M WHAWBUAYalbHBIE (JOPMBI pabOTHI C OTCTAIOIIMMHU OOY4YaIOIIUMHUCH,
MpeX/ie BCEro IMPUBJIEKas MeJaroros ¢ OOJIBIINM OMBITOM PaOOTHI.

B cootBerctBum ¢ IlonokeHneM o BHyTpEeHHEH cucTeMe OLIEHKU KadecTBa 00pa30BaHuUs Ha YPOKaX OCYILECTBIIS-
10TCs1 Takue (OpPMbI KOHTPOJISL KaK: YCTHBIM OIPOC, MUCbMEHHAas paboTa, TECTUPOBAaHHUE, KOHTPOJIbHAs paboTa, TBOpUe-
ckas paboTa (oK, MUHH-IPOEKT, MIUTIOCTPATUBHO-HATIISIHBIA MaTepruan-MyJIbTUMETUIHAS TIPE3CHTALIHS).

B I'mmuazum yueOnbIi ipeamer «Marematuka. Anrebpa. ['eoMeTpus CIry>KHT OTIOPHBIM MTPEIMETOM IS H3yde-
HUSI CMEXXHBIX TUCLUUIUINH — 9KOHOMHUKA, GU3UKa, XUMUs, TexHoJorus, napopmaruka u UKT, 6uonorus u ap.

Bepst BO BHUMaHNE «r'yMaHHTapHBIA XapakTep» 00pa30BaTENbHOW OpraHU3aluu: OONBIIYIO 3arpy>KEHHOCTh JeTel
Ha MPOTHKEHUU Bcero yueOHoro aHs (00meobpa3oBaTebHbIE YPOKH, a TaK Ke 3aHITHS IO CIel. MpeaMeTaM), X 00Jb-
LIyI0 KOHLEPTHYIO, BEICTABOYHYIO, AKTEPCKYIO ACATEILHOCTD - IPOrpaMMa OPHEHTHPOBaHa Ha crieliM(UKy JaHHOM oOpa-
30BaTeIbHOM OpraHu3aluy U MOAPa3yMeBaeT TaKUe CTpaTernyecKre HampaBlieHHs Kak: o0oranieHue (MHTerpamnys), mpo-
OneMaTH3anys.
B pesynbraTte 0cBOCHUS IUCUUIUIMHBL, 00YYAIOIMIMIACS OCBAUBACT CIEAYIONINE O0LI1Ee KOMIIETCHLINH:

OK 01. Bribupats crmoco6bl 1 pemeHus 3a1ad npohecCHOHaIbHON AesITeTbHOCTH TPUMEHUTENHFHO K Pa3InIHBIM
KOHTEKCTaM.

OK 02. Ucmone30BaTh COBpeMEHHBIE CPECTBA TIOMCKA, aHAIIN3a U WHTEPIIPETAllui HHPOPMAINH, U WHHOpMAITH-
OHHBIE TEXHOJIOTUH 151 BBIIOJHEHU 3aa4 NPOo()EeCCHOHATIBHOMN NesITeNbHOCTH.

OK 03. [1nanupoBath 1 peaar30BbIBaTh COOCTBEHHOE MPOYECCHOHATBHOE W IMYHOCTHOE Pa3BUTHE, TIPEATIPUHU-
MAaTeJbCKYIO JIeSITEIbHOCTh B IPOQecCHOHABHON cdepe, CTIONb30BaTh 3HAHMUS 110 TPaBOBOI U (YMHAHCOBOI TPaMOTHO-
CTH B Pa3IMYHbBIX )KU3HEHHBIX CUTYyaLUsX.

OK 04. D¢pdexTnBHO B3aMMOIEHCTBOBATh U pabOTaTh B KOJUIEKTUBE U KOMaHIE.

OK 05. OcymuiecTBisITh YCTHYIO U MHCEbMEHHYI0 KOMMYHHKAIIMIO Ha TOCYJapCcTBEHHOM sA3bIke Poccuiickoii Dene-
panmu ¢ y4eToM 0COOEHHOCTEH COLUAIBHOIO U KyJIbTYPHOTO KOHTEKCTA.

OK 06. I1posiBasiTh Ipa’kAaHCKO-TIATPHOTHIECKYIO MO3ULIUIO, IEMOHCTPUPOBATH OCHOBHOE TIOBE/ICHUE Ha OCHOBE
TPaJAULMOHHBIX POCCUICKUX JTyXOBHO-HPABCTBEHHBIX IIEHHOCTEH, B TOM YHCJIE C YU€TOM rapMOHHU3AIUN MEKHAIIMOHAIIb-
HBIX ¥ MEXPETUTHO3HBIX OTHOIIIEHUH, IPUMEHSTH CTAaHAAPTHl AHTUKOPPYNIIMOHHOTO TIOBEJICHHS.

OK 07. ConelicTBOBaTh COXpaHEHUIO OKPYXKAIOLIEH CPeabl, PecypcocOepeKeHNIO, MPUMEHITh 3HaHUS 00 u3Me-
HEHHSX KIIMMaTa, IPUHIHITEI OEPEKITMBOTO MMPOU3BOJICTBA, 3 (HEKTUBHO IEHCTBOBATH B UPE3BBIYAHHBIX CUTYAIUSX.

OK 08. HMcnonb3oBathk cpeacTBa GU3NUECKONW KYJIBTYPBI JJIsi COXpAaHEHUS M YKPEIUIEHUs 37I0pOBbsSl B TpoIlecce
npodecCHOHANBHON AEATENBHOCTH U MOJCP)KaHUSI HEOOX0IMMOT0 YPOBHS (PU3NYECKOHN MOATrOTOBIEHHOCTH.

OK 09. INTonb30BaThCst MPOPECCHOHATBHON TOKYMEHTAIEeH Ha FOCYapCTBEHHOM H HHOCTPAHHOM S3bIKaX.

Oo0wmas xapakTepHcTHKA y4eOHOr0 peaMeTa

MaremaTtryeckoe 00pa3oBaHHE WIPACT BaKHYIO POJIb KaK B MPAKTUYECKOM, TaK M B AYXOBHOH *XHM3HM OOILIECTBA.
[TpakTHdeckast CTOpOHA MaTEMaTHYECKOTO 00pa30BaHMs CBsA3aHA ¢ (hopMHUPOBaHMEM CIIOCOOOB NEATEIBHOCTH, TyXOBHAS
— C MHTEJUICKTyaJbHBIM Pa3BUTHEM YeIOBeKa, (OPMUPOBAHUEM XapaKTepa U OOIIeH KyJIbTYphI.

[IpakTryeckas MoJe3HOCTb MaTEMAaTUKU 00YCJIOBJIEHA TEM, UTO €€ MPEIMETOM SBIAIOTCS (yHIaMEHTaJIbHbBIE CTPYK-
TYpBI PeaTbHOTO MHpA: MPOCTPAHCTBEHHBIE (POPMBI M KOJIMYECTBEHHBIE OTHOLIEHHSI — OT MPOCTEHIIINX, YCBAUBAEMBIX B
HEIMOCPEACTBEHHOM OIIBITE, 10 JOCTATOYHO CJIOXKHBIX, HCOGXO}II/IMBIX JJId Pa3BUTUA HAYYHBIX U TEXHOJIOTHYCCKUX Hﬂeﬁ.
be3 KOHKpETHBIX MaTeMaTU4YEeCKUX 3HAHWM 3aTpyJHEHO NMOHMMAaHUE NMPUHIMIIOB YCTPOMCTBAa M HCIIOJIB30BAaHUS COBpE-
MEHHOM TEXHUKH, BOCIPUATHE U WHTEPIPETALU Pa3HOOOPa3HOH COLMAIbHOM, 5KOHOMUYECKOH, MMOJIMTHYECKOH HHOP-
Manuu, MaHOBq)(i)eKTI/IBHa MOBCECAHEBHAA NpaKTUYECKasd ACATCIbHOCTD. Ka>1<110My YCJIOBCKY B CBOEH JKU3HU MIPUXOJUTCA
BBIMOJIHATH JI0CTaTOYHO CJIOKHBIE pacyeThl, HAXOAUTh B CIIPABOYHUKAX HY)KHBIE (POPMYIBI M MPUMEHSTH UX, BIaJIeTh
MPAaKTUIECKUMH MPHEMaMH T€OMETPUUECKUX U3MEPEHUH U MOCTPOCHUH, YATaTh HHPOPMALIUIO, IPEJICTABICHHYIO B BUILY
TaOJNIL, AUarpamMM, TpaQuKOB, TOHUMATh BEPOSITHOCTHBIM XapaKTep CIIyYailHbIX COOBITHIA, COCTABIISATh HECIIOKHBIC AJITO-
PUTMEL U 1.
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Bes 0a30Boi MaTeMaTH4ecKoil MOArOTOBKYA HEBO3MOKHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM uenoBeKoM. B ['mmHa-
3MM MaTeMaTuKa CIY’KUT OIOPHBIM IPEAMETOM Ul U3YUYEHUS CMEXHBIX ITUCLHUIUIMH. B MOCIenKonIbHOM XKU3HU peallb-
HOM HEOOXOJAMMOCTHIO B HAIIIM THU SIBIISIETCS] HEMPEPHIBHOE 00pa3oBaHue, YTO TpeOyeT MOTHOIEHHONW 0a30B0ii 00I11e00-
pa3oBaTeNbHON OATOTOBKH, B TOM YHUCIIE M MaTeMaTHueckol. M HakoHel, Bce OOJbIIe CIeNUalbHOCTEH, Te He00X0 UM
BBICOKMII ypOBEHb 00pa30BaHUs, CBSI3aHO C HEMOCPEICTBEHHBIM MPUMEHEHHUEM MaTeMaTHUKH (3KOHOMHKa, OusHec, Qu-
HaHCHI, (PU3UKa, XUMUS, TEXHWKA, HHPOpPMATHKa, OUOJIOTHSA, TICHXONOTHS U Ap.). Takum oOpa3om, pacmmpsieTcss Kpyr
HIKOJBHUKOB, /11 KOTOPBIX MaTeMaTHKa CTAHOBHUTCS 3HAYMMBIM MTPEIMETOM.

1151 5KM3HM B COBPEMEHHOM OOILECTBE BAXKHBIM SIBJISIETCS] JOPMUPOBAHHE MAaTEMATHIECKOTO CTUIISL MBIIIJICHUS, IPO-
SIBJISIFOILETOCSI B OIIPEIETICHHBIX YMCTBEHHBIX HaBbIKax. B mpouecce MaTeMaTH4ecKoM JEsITENbHOCTH B apCeHal IPHUEMOB
1 METOZOB 4€JIOBEYECKOI0 MBIIUICHHUS! €CTECTBEHHBIM 00Pa30M BKJIIOUAIOTCS MHAYKLMS U IeAYKLHs, 0000IIeHne U KOH-
KpeTH3alus, aHaJu3 U CUHTE3, KIacCU(PUKALUSI U CUCTeMaTH3alus, abcTparupoBanue U aHanorusi. OObeKTH MaTeMaTH-
YECKUX YMO3AKJIIUEHHH U MpaBWia UX KOHCTPYHUPOBAHMS BCKPHIBAIOT MEXAHU3M JIOTMUECKHUX IIOCTPOEHUM, BbIpaOaThl-
BaIOT YMEHHUS (OPMYNIHPOBaTh, 0OOCHOBBIBATh U JIOKa3bIBAaTh CY>KACHUS, TEM CaMbIM Pa3BHUBAIOT JIOTHUECKOE MBIIIJICHHE.
Benymas ponb npuHaIeKUT MaTeMaTHKE B (GOPMUPOBAHUH aJTOPUTMUYECKOTO MBIIUICHHUS U BOCITUTAHUN YMEHUI Jeii-
CTBOBaTh 1O 3aJJaHHOMY aJTOPUTMY M KOHCTPYHpOBaTh HOBEIC. B Xoze pemieHus 3a1a4 — OCHOBHOHM y4eOHOM JesiTeNb-
HOCTH Ha YPOKax MaTeMaTHKU — Pa3BUBAIOTCS TBOPUYECKAs U MPHUKIIAIHAS CTOPOHBI MBIIIICHHUS.

OOyueHne MaTeMaTUKe JaeT BO3MOKHOCTh Pa3BUBATh y OOYYAIOLIMXCSl TOYHYIO, SKOHOMHYIO ¥ UH(OPMATHBHYIO
peub, yMeHue oTOupaTh Hanbosee MoXOISIINE SI3BIKOBBIE (B YACTHOCTH, CHMBOJIMUECKHE, TpaduiecKre) CpeacTBa.

Maremarnueckoe oOpa3oBaHIe BHOCUT CBOW BKJIaJ B (hOpMHUpOBaHUE OOIMIEH KyIbTyphl yenoBeka. Heobxomumeim
KOMIIOHEHTOM OOIIEH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAaHMU SIBIISIETCA OOIEe 3HAKOMCTBO C METOJAMM IO3HAHUS
JCHCTBUTEIBHOCTH, IPEICTABICHUE O TIPEIMETE U METOJC MaTEMAaTHUKH, €T0 OTIUYHUSI OT METOIOB €CTECTBEHHBIX U TYy-
MaHHUTApHBIX HAayK, 00 0COOCHHOCTSIX PUMEHEHUSI MATEMAaTHKH JUIs1 PELICHHs HAYYHBIX M MPUKIAIHBIX 3a71ad.

Wzyuenne MaTeMaTHKH CIIOCOOCTBYET SCTETUUECKOMY BOCIHTAHHUIO YEIOBEKA, TOHUMAHHUIO KPACOTHI U U3SIILECTBA
MaTeMaTHYECKHX PacCyKICHUH, BOCIIPHATHIO TCOMETPHUECKUX OPM, YCBOCHUIO HJICH CUMMETPHH.

Hctopust pa3BUTHS MaTeMaTHYECKOTO 3HAHUS JAaeT BO3MOXKHOCTH TIOMOJHUTH 3aIllac UCTOPUKO-HAYYHBIX 3HAHHUN
LIKOJBHUKOB, C(OPMHUPOBATh Y HUX NPEACTaBICHUS O MAaTeMaTHKE KaK 4acTH OOIIeYeI0BEYEeCKON KyJIbTYpbl. 3HAKOM-
CTBO C OCHOBHBIMU MCTOPHUYECKUMH BEXaMH BO3HHKHOBEHHMS M PAa3BUTUSI MaTEMAaTHUECKOW HAyKH, C HCTOPHEN BEIMKHUX
OTKPBITHI, UIMEHAMU JIFOJICH, TBOPUBIINX HAYKY, JOJDKHO BOUTH B MHTEIICKTYaIBHBIN Oarak KaXxIoro KyJIbTypHOTO ue-
JIOBEKA.

[Nonstuitnas 6a3a U colepkaHNe Kypca OCHOBaHBI Ha IOJIOXKEHHUSX HOPMATHBHO-TIPABOBBIX aKTOB Poccuiickoii
depepannu, B TOM YUCIE:

TpeOoBanusx K pe3yapTaTaM OCBOEHHS OCHOBHOM 00Opa3oBaTeiabHONH MpPOrpaMMbl OCHOBHOTO OOIIEro
o0pazoBanus, npeacTaBieHHol B DeaepaabHOM rocyJapCTBEHHOM CTaHAapTe OCHOBHOTO OOILEro oOpa3oBaHMUS;

Konuenmun g1yXx0BHO-HPaBCTBEHHOTO Pa3BUTHS M BOCIIUTAHMUS JINYHOCTH TPaXKIAaHUHA;

denepansHom 3akone «O0 ob6pazoBanuu B Poccuiickoii denepammmy;

[Tucemo Pocobpnanzopa ot 13.11.2014 N 02-718 "O nposenennn I'MA-11 B 2015 roxy.

Omnucanue Mecta y4eOHOro npeaMera B y4e0HOM IJIaHe

B coorBercTBUU ¢ TpeboBanusMu DeliepanibHOTO TOCYJAPCTBEHHOTO 00pa30BaTEeNIbHOIO CTaHIApTa OCHOBHOTO
obimero obpazosanus npeamer «Martemaruka. Anredpa. ['eomerpus» nzydaercs ¢ 5-ro no 9-i kjiacc B BUJE CIEIYIOLINX
yueOHBIX KypcoB: 5—6 knacc — «MatemaTuka», 7-9 kiacc — «Anredpa» u «l'eomerpusi». O0Iee KOMUIECTBO YPOKOB B
HeJeno ¢ 5 mo 9 kiacc cocrapiseT 25 yacoB (5—6 kimacc — 1Mo 5 4acoB B HeeN0, 7-9 kirace — anre6pa mo 3 daca B Hene-
JII0, TEOMETPHsI — TI0 2 Yaca B HeJlei0.), BCero 875 vacos.

B 'mmHa3un Ha ypoBHE OCHOBHOTO OOIEro 00pa3oBaHUS HA W3yYEHHE MAaTEeMaTHKH B 5-9 Kiaccax OTBOAUTCS IO
5 gac B Hepento — 875 yacoB. B 8-bIx kimaccax u3 pacuéra 36 yueOHbIX Henmenb — 180 gacoB, B 9-bIX Ki1accax U3 pacuéra
34 yuebubie Henmenn — 170 gacos.

KosmuecTBO 4acoB BBIJENCHHBIX Ha peaJM3alMio MPAKTUIECKON YaCcTH MPOrpaMMbl Ha YPOBHE OCHOBHOT'O OOILIETro
00pa3oBaHMs YKa3aHO B TEMaTHUYECKOM IUIaHupoBaHuu. [IpakTuueckue paboTHl HalpaBiICHbl HA YMEHHE MPUMEHSTh Ma-
TeMaTUYeCKUe 3HAHUS B IPAKTUIECKON JICSITEIbHOCTH U TIOBCETHEBHOM KU3HH

VYuebOnsblii npeamer «MaremaTuka. Anrebpa .I'eoMeTpus» BXOAUT B 00pa3oBatelibHyt0 001acTh «TOYHbIE HAYKM)
U pa30uT Ha paznensl: «Apupmernukay, «Anredpay, «DyHkuuu», «I'eomerpus», «BeposTHOCTE U cTaTHCTUKAY, «Jloruka
W MHOXeCTBa», «MareMaTHka B HICTOpHUYECKOM pa3BuTHI». CoJiepKaHne KaXJ0T0 U3 OTHX Pa3JielIoB pa3BOPaunBaAETCS B
coJiep KaTeIbHO-METOJUUECKYIO JIMHUIO, TIPOHU3BIBAIOIIYIO0 BCE OCHOBHBIC Pa3Jelibl COJIEPKAHUSI MaTEMaTHIecKoro 00-
pa3oBaHUs Ha JaHHOHW CTyneHU oOydeHus. B 0CHOBHOI LIKoJIe H3ydaroTcs cienyromme npeameTsl: «Maremarukay (V-VI
kiaccnl), «Anredpa» (VII-IX xnacerr) u «'eomerpus» (VII-IX kmaccsr).



JIMuHOCTHBIE, MeTaNIpeIMETHBIE U NPeIMEeTHbIE Pe3yJIbTAThI

M3ydeHre MaTeMaTHKH Ha YPOBHE OCHOBHOTO OOIEro 00pa30BaHHs TaeT BO3MOKHOCTh OOYYAIOIIUMCS JOCTHYD
CIICIYIONINX PE3yIbTaTOB PA3BUTHS:

JINYHOCTHBIE YHHBEPCAJIbHbIE YueOHbIe IeicTBHS

Y evinycknuxa 6yoym cghopmuposanvi:

® IIpe/ICTaBICHHE O 3HAYCHUHM MAaTEeMATHKH B TIOBCEHEBHOMN KU3HH YETIOBEKA;

® OCHOBBI TIPEJICTABICHHUH O CONUATBHBIX, KYIBTYPHBIX M HCTOPHUYESCKUX (hAaKTOpax CTAHOBIICHHS MaTeMaTHUYCCKOM
HAYKH,

® IPS/ICTABJIICHUE O MaTeMaTHKe KaK 4YacTh OOIIEYeIOBEYEeCKON KyJIbTYpPhl, YHHUBEPCATLHOM SI3bIKE HAYKH,
MO3BOJISIONIEM OMUCHIBATE U U3YYaTh pealibHBIE MPOIECCHI U SIBICHHUS,

® OCHOBBI COITUATIBHO-KPUTHIECKOTO MBIIIJICHHUS, OPHUEHTAIUSI B OCOOCHHOCTSIX COIMAJbHBIX OTHONICHUH |
B3aHMOJCHCTBUIM;

® YMEHHE CTPOUTH KU3HCHHBIC TUIAHBI ¢ YIETOM KOHKPETHBIX IKOHOMUYECKUX YCIOBHUH.

Boinycknuk noyuum 603moxucHoCms 0Jisk (hopMUPOBanUs.

® MOTPEOHOCTH PA3BUTHS JIOTHUECKOTO M MATEMATHUYCCKOTO MBIIUICHUS, MATEMAaTHIECKON HHTYHIINN;

® YMEHUS MIOCTPOCHHSI MAaTEMaTHYECKON MOJICIIH U BRICTPANBAHKS MATEMAaTHUCCKHUX PACCyKIACHUIA;

® YMEHHUS MPHUMEHATh MaTEMAaTHUSCKUE 3HAHMS TIPU PEIICHUH PA3IHYHBIX 337a4 ¥ OLIEHUBATH TIOYUYCHHbIE
PE3yIbTATH;

Memanpedmemnvimu pe3yibTaTaMi U3ydeHus: Kypca «MaremaTuka» siBiseTcss (OPMHUPOBAHHE YHHBEPCATbHBIX
yueOHbIX nercTuii (YVY /).

Pecynamuenvie YY/I.

— CaMOCTOSITENbHO OOHAapyXHBaTh M (POpMyIHpoOBaTh NPOOJIEMYy B KJIACCHOH M WHIMBUAYAIBHOH Yy4eOHOH
JeSITENbHOCTH;

— BBLIBHTaTh BEPCHH PEUICHUS MPOOJEeMBI, 0CO3HABATH KOHEYHBIH pe3yJbTaT, BEIOMPATh CPEACTBA JOCTIIKECHUS
LIeJIH U3 MPEeI0KEHHBIX WM UX UCKAaTh CAMOCTOSTENBHO;

— COCTaBJISITh (MHIWBUAYAIBHO WU B TPYIIIE) IJIaH PemieHus MpoOIeMbl (BBITIOTHEHUS IPOEKTA);

— ToadupaTh K KaKIoU mpodieme (3a1ade) alekKBaTHYI €l TEOPETHYECKYIO MOJIETh;

— paboTas 1o MpeUI0KEHHOMY MIJIM CAaMOCTOSATENBHO COCTAaBJICHHOMY IUIaHy, UCITIOJIb30BaTh HAPSAYy C OCHOBHBIMU
U IOTIOJIHUTEIbHBIE CPEACTBA (CIIPaBOYHAS JIUTEPATYPa, CIOKHbIE IPUOOPHI, KOMIIBIOTED);

— IJIAHWPOBATh CBOIO MHANBUAYAJIBHYIO 00pa30BaTEIIbHYIO TPACKTOPHIO;

— paboTaTh MO CaMOCTOSITEILHO COCTaBJICHHOMY IUIaHY, CBEPSSCh C HUM M C IEJbI0 JEATEIbHOCTH, UCTIPABIIL
OIIUOKY, UCTIOJIB3YS CAMOCTOSATEIILHO MO100paHHble cpeAcTBa (B TOM uncie u HTepHeT);

— cB0OOO/IHO MOJIB30BATHCS BEIPAOOTaHHBIMHU KPUTEPUAMH OLICHKH U CAMOOILIEHKH, UCXO/IS U3 LI U UMEIOIINXCS
KPUTEPUEB, pa3indas pe3yJbTaT U CIIOCOOBI ACHCTBU;

— B X0/I¢ TIPEJICTABIICHUS MMPOEKTA JaBaTh OIIEHKY €r0 pe3ysibTaTam;

— CaMOCTOATENIFHO 0CO3HABATh MPUYMHBI CBOETO yCIieXa WM HeycleXxa U HaXOAUTh CIIOCOOBI BBIXOJa U3 CUTYyalluu
HEycIrexa;

— YMETh OLIEHUTH CTENEeHb YCIEITHOCTH CBOEH MHANBUIYaIbHONH 00pa30BaTENbHOM e TENbHOCTH;

— J1aBaTh OIIGHKY CBOHMM JIMYHOCTHBIM KadecTBaM U 4YepTaM XapakTepa («KakoB si»), ONpENeNsATh HalpaBICHUS
CBOETO pa3BUTHSA (KKAKUM s XOUYy CTaTby», «YTO MHE JJIsl 3TOTO HAJ0 CHENATh).

Hosnasamenvuvie YY/I:

— aHANM3UPOBaTh, CPABHUBATH, KIIACCU(UIIMPOBATH U 0000IIATh (aKTHI U SBJICHUS;

— OCYLIECTBIJISITh CPAaBHEHUE, CEPUALIMIO U KIIacCU(HUKALNIO, CAMOCTOSITEIbHO BHIOUPAs OCHOBAHUS M KPUTEPHUHU AJIS
YKa3aHHBIX JIOTMYECKHX ONepaluid; CTPOUTh KiacCUPHUKALMIO IMyTEM JAUXOTOMHYECKOrO JeleHus (Ha OCHOBE
OTPHUIIAHHSA);

— CTPOWTH JIOTHYECKH OOOCHOBAaHHOE pPAaCCY)XICHHE, BKIIOYAIOIIEEe YCTAHOBICHWE MPUYMHHO-CIIEICTBEHHBIX
CBSI3CH;

— CO3/1aBaTh MaTeMaTHIECKNE MOJIENH;

— COCTaBJIATH TE3UCHI, PA3NIMYHBIC BUBI IUTAHOB (TPOCTHIX, CIOXKHBIX U T.I1.). [IpeoOpa3oBbiBaTh HHOOPMAIIUIO H3
OJHOTO BHJIAa B Apyroi (Tabiuily B TEKCT, IMarpaMmy M 1p.);

— BBIYUTHIBATH BCE YPOBHH TEKCTOBOW MH(OpMAIIHH.

— YMETh OTpENeNiaTh BO3MOXXHBIE HCTOYHHUKH HEOOXOJWMBIX CBEICHWI, MPOM3BOJUTH IMOWUCK WH(OPMAIIWH,
aHaJIM3UPOBAThH U OLIEHUBATE €€ JOCTOBEPHOCTD.

— TOHMMas TO3ULMIO JIPYrOr0 4YeJOBEKa, pa3inyaTb B €ro peuyr: MHEHHE (TOUKY 3pEHHA), AO0Ka3aTelbCTBO
(aprymeHTsl), (paKThI; THIIOTE3bI, aKCHOMBI, TEOPHH. JIJIsl 3TOTO0 CaMOCTOSITENBHO MCIOIH30BATh PA3THUHbIC BUJIbI YTCHUS
(u3yuaroriee, MPOCMOTPOBOE, 03HAKOMUTEIBHOE, TOUCKOBOE), MPUEMBI CITyILIAHHS.
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— camMOMy CO3/1aBaTh HWCTOYHUKM WHGOPMAIMM pA3HOTO THUMA W JUIsl Pa3HBIX ayJuTOpUH, COOJIIOATH
WH(POPMAITMOHHYIO THTHECHY U MpaBmiia HH(OPMAITMOHHON 6€301MacHOCTH;

— yYMeTh UCHOJH30BaTh KOMITBIOTEPHBIE W KOMMYHHUKAIIMOHHBIE TEXHOJOTHMH KaK WHCTPYMEHT ISl JTOCTIDKEHUS
CBOUX IIeJiel. YMETh BHIOMpATh aJIeKBaTHBIC 33]]a4€ HHCTPYMEHTAIILHBIC TPOrpaMMHO-aNapaTHRIE CPEACTBA U CEPBUCHL.

Kommynuxkamuensie YY/I:

— CaMOCTOATEIHHO OPTaHNU30BBIBATH ydeOHOE B3aUMO/IEHCTBHE B TPy (OMPEAeIATh OOIIHE TENH,
JIOTOBApUBATKLCS IPYT C APYTOM U T.1I.);

— OTCTauBas CBOIO TOYKY 3PCHUS, IPUBOJIUTH apPTYMEHTEHI, TOATBEPKIas UX (haKTaMH;

— B IUCKYCCHH YMETH BEIBUHYTHh KOHTPAapPTyYMEHTHI;

— YYUTBCA KPUTHIHO OTHOCUTHCS K CBOEMY MHEHHIO, C JOCTOWHCTBOM MPHU3HABATH OMINOOYHOCTH CBOET0 MHEHUS
(ecyi OHO TAaKOBO) ¥ KOPPEKTUPOBATH €T0;

— TIOHUMas TIO3UIINIO APYTOTO, PA3INYaTh B €ro pedyr: MHEHHE (TOYKY 3pEeHHs ), OKA3aTeNbCTBO (apTyMEHTHI),
(haKThI; TUTIOTE3bI, AKCHOMBI, TEOPHH;

— YMETh B3TJIIHYTh HA CUTYAIMIO C WHOW MO3UIIMH U JIOTOBAPUBATHCS C JIFOJBMU MHBIX TIO3HUIINH.

I[IpenMeTHBIMH pe3yabTATAMHU U3YYCHUS TpeaMeTa «MaTeMaThKay SBISIFOTCS CIACAYIONINE YMEHUS.

5-6 kiacc (MaTeMaTHKA)

IIpeameTHast 00J1acTh «KApUpPMETHKAY:

e  BBINOJHATE YCTHO apU(METHUECKUE ACHCTBUSA: CIOKEHUE U BBIYNTAHUE JABY3HAUHBIX YHCEN U JACCITUUYHBIX IpobOeit
C IByMs 3HaKaMH; YMHOKE€HHE OJHO3HAYHBIX YHCEN, OJJHO3HAUYHOTO Ha JIBy3HAYHOE YHMCIIO; JIeJIeHHE Ha OJHO3HAY-
HOE€ YMCIIO, IECITUYHOW APOOH C OBYMS 3HAKaMH Ha OJHO3HAYHOE YHCIIO; apuU(METHUECKHE OIepanud ¢ OOBIKHO-
BEHHBIMH JPOOSMH C OJHO3HAYHBIM YUCIUTEIEM U 3HAMEHATEIIEM;

e [lepexoauTh OT OAHOM (POPMBI 3aMKCH YUCEN K IPYTOH, IPEACTABIATh JECATUUHYIO IpoOb B BUIE OOBIKHOBEHHOU U
B MPOCTEUIINX CITy4assXx OOBIKHOBEHHYIO B BHJIE JCCITUYHOM, IPOIICHTHI — B BHJIE APOOU U Ipo0b - B BUJIE MPOIICH-
TOB;

Haxoauth 3HaueHMs YUCIIOBBIX BBIPAKEHHM, COJICPIKAIIUX LIEIIbIC YHUCIIA U ACCATUIHBIC IPOOH;

o BrimonaaTs apI/I(i)MeTI/I‘-ICCKI/Ie Z[Gf/iCTBHH C pallMOHAJIbHBIMU YUCJIaMU, HAXOJUTH 3HAYCHUC YHCJIOBBIX BBIpa)KCHI/II\/'I
(mensIx 1 IPOOHBIX);

e  OKpyIJIATh LEJbIe U AECSITUYHbIC APOOH, BBIITOIHITH OLIEHKY YHACIOBBIX BBIPAXKECHHIA;

e [losp30BaTbCsl OCHOBHBIMU €IMHHULAMH JUIMHBI, MacChl, BpEMEHH, CKOPOCTH, IUIOMIAAN, 00beMa; MePEeBOAUTh OIHU
€IMHULBI U3MEPEHUS B IPYTHE,

e Pemarb TEKCTOBBIE 33Jja4H, B TOM YUCIIC, CBSI3aHHBIE C OTHOILEHUSAMHU U C IPONOPLHOHATLHOCTBIO BETUYMH, IpOOs-
MU U IIPOLICHTaAMH.

Hcnonvzoeams npuobpemennvie 3HAGHUA U YMEHUA 8 RPAKMUYECKOU 0eAMETbHOCIU U NOGCEOHEBHOUL HCUHU ONA:

e PemieHns: HECTIOXKHBIX MPAKTHUECKUX PACUETHBIX 3a[a4, B TOM YHCIIE C UCIIOIb30BaHUEM IIPH HEOOXOAUMOCTH CIIpa-
BOYHBIX MaTepHAJIOB, KAJIbKYJIATOPA;

e  VYCTHOU NPUKUIKY U OLIEHKU PE3YIbTaTa BEIYNCICHHMH;

e llHTepnperanuu pe3yabTaTOB PELICHHUA 337ad C YyUYETOM OIPaHWYEHHH, CBA3aHHBIX C peaJbHBIMH CBOMCTBAMH pac-
CMaTpUBACMBbIX MTPOLIECCOB U SIBIICHUM.

IIpeameTHast 001acTh «AJredpax»:

e [lepeBoauTh ycIOBHA 33/ja4l HA MATEMaTHUECKUH S3BIK;

° WUcnonp3oBaTh METOABI pa6OTLI C HpOCTeI‘/'IHH/IMI/I MaTeMaTHYCCKUMH MOJCIIAMU,

o OCYIHGCTBHSITB B BBIPpaXXCHHUAX U Q)OpMynax YHCJIOBBIC ITOJICTAHOBKHU U BBIINIOJHATH COOTBETCTBYIOIIUEC BBIYMCIICHHA

e  OmpenensiTs KOOPJUHATHI TOYKU U W300pakaTh Yyuciia TOYKaMU Ha KOOPIUHATHOW MPSIMOW M Ha KOOPJAWHATHOM JTy-
qe;

e CocraBnsaTh OyKBEHHbIE BHIpaKEHHA U (POPMYIIBI 11O YCIIOBHAM 3ajJad; OCYLIECTBIATH B BHIPAKEHHUAX M (HopMysax
YHCJIOBBIC IMTOJACTAHOBKHU U BBITIOJIHATH COOTBETCTBYIOIIUE BBIYUCIICHUA,

e Pemath TEKCTOBBIE 33/1a4H AITreOpPandecKuM METOIOM.

Hcnonvsoeamsv npuodpemennvie 3HAHUA 1 YMEHUA 6 NPAKMUYUECKOU OeAMEIbHOCHU U NOECEOHEEHOU HCUSHU O1A:

e BrmonHeHus pacueToB 1O (GOpMYIJIaM, COCTABICHUS (QOPMYII, BHIPAXKAIONMMX 3aBUCHMOCTH MEXIy peallbHBIMH Be-
JUYHHAMU.

IIpenmeTnas obaacTh «I'eoMeTpusi»:

e [lonmp30BaThCs rEOMETPUUECKUM SI3BIKOM I OMIMCAHUS MPEAMETOB OKPYXKAIOIIETO MUPA;

e Pacno3naBaTh 1 U300pakaTh reOMETPHUUECKUE (PUTYPBI, pa3InyaTh UX B3aUMHOE PACIOI0KEHHUE;

e I300paxxaTh reoMeTpuUecKUe PUTYphl, pacCllO3HABaTh HAa YEPTEXax, MOJEIIAX U B OKpYKatollel 00CTaHOBKE OCHOB-
HBIE MTPOCTPAHCTBEHHBIE TENA;

e B npocreiimux ciy4asix CTpOUTh Pa3BEPTKU MPOCTPAHCTBEHHBIX TEI;
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e  BuruucisiTh MIOMIAIU, IEPUMETPHI, 00hEMbI TPOCTEHIITNX TEOMETPUIECKUX GUTYyp (Tel) 1Mo GopMyram.
Hcnonvzoeams npuodpemennvle 3HAHUA U YMEHUA 8 RPAKMUYECKOU 0eAMEIbHOCIU U ROGCEOHEBHOU HCUZHU OTIA:

e PemieHns HECTOXKHBIX T€OMETPHUYECKHUX 337a4, CBA3AHHBIX C HAXOXKIEHHEM H3yUYEHHBIX F€OMETPHUYECKHX BEINYMH

(ucmonp3ys Ipu HEOOXOANMOCTH CIIPABOYHHUKH U TEXHUYECKHE CPEJICTBA);
e [locTpoeHuii reOMeTpUYECKUMHU HHCTPYMEHTaMH (JIMHEHKa, YrOJIbHUK, IUPKYJb, TPAHCIIOPTHD).
7-9 knace (Anreopa)

1. ymenue paboTaTh ¢ MaTEMAaTHUYECKUM TEKCTOM (CTPYKTYpUPOBaHKE, U3BJICUCHHUE HEOOXOIMMOM HH(OpMAIIHH ), TOUHO
W IPaMOTHO BBIPAXaTh CBOM MBICIH B YCTHOH M MHCbMEHHOH pedH, MPUMEHsI MaTEMaTHIECKyI0 TEPMHUHOJIOTHIO U CHM-
BOJIMKY, WCIIONB30BaTh Pa3UYHBIC S3BIKM MaTEeMAaTHKH (CIIOBECHBIN, CHMBOJHYECKHN, TpadudecKkuii), 000CHOBBIBATH
CYKII€HHSI, TPOBOAUTH KIIAaCCU(DUKAINIO, JOKA3bIBATH MATEMATUUECKUE YTBEPIKICHUS;

2. BnageHue 06a30BBIM MOHATHHHBIM allapaToM: UMETh MPEJCTaBICHUE O YHCIIe, BIaJCHUE CHMBOJIBHBIM SI3BIKOM anreo-
PBL, 3HaHUE MIIEMEHTAPHBIX (PYHKIHOHAIBHBIX 3aBUCUMOCTEH, (JOPMHUPOBAHHE MPENCTABICHUN O CTATUCTHYECKUX 3aKO-
HOMEPHOCTSIX B PealbHOM MHPE U O Pa3IUYHBIX CITOCO0aX WX M3y4YeHHsI, 00 0COOCHHOCTSX BHIBOJIOB M IPOTHO30B, HOCS-
IIMX BEPOSTHOCTHBINH XapaKTep;

3. yMeHHE BBINIOJHATH anreOpandyeckie MpeoOpa3oBaHUsl PAIMOHATBHBIX BBIPAKECHUH, MPUMEHSATh WX JJISI PEHICHUS
y4eOHBIX MaTEMaTHUECKHX 3a/1a4 U 3a]]a4, BO3HUKAIOIINX B CMEXHBIX YI€OHBIX MPeIMETax;

4. yMeHHeE MOJIb30BaThCsl MAaTEMAaTHUECKUMH (POPMYyIIaMH H CAMOCTOSATEIILHO COCTABIATH (DOPMYJIIBI 3aBUCUMOCTEN MEXK-
Ay BCJIIMYMHAMU Ha OCHOBE O606H.[eHI/IH YaCTHBIX CIIy4acB U OKCIICPUMCHTA,

5. yMeHHue peliaTh JUHEeHHBIe YPaBHEHUS U HEPABEHCTBA, 4 TAKXKE NIPUBOJANMEIE K HUM ypaBHEHUS, HEPABEHCTBA, CHCTe-
MBI, IPUMCHATDH rpaq)w{ecm/le MMPEACTaBJICHUA I PCHIICHUA U UCCIICAOBAHUA ypaBHCHPIfI, HEPABCHCTB, CUCTEM; IIPUMEC-
HATH NOJIYYCHHBIC YMCHUA IJIA PCHICHUA 3a/1a4 U3 MaTCMAaTHUKU, CMCKHBIX IMTPEAMETOB, IIPAKTHUKHU,

6. oBmangeHne cucTeMol (YHKIIMOHAIBHBIX TOHATHH, (PYHKIIMOHAIHHBIM S3bIKOM W CHMBOJHMKOW, YMEHHE CTPOUTH Tpa-
¢vkn QyHKIWH, OMCHIBATH X CBOWCTBA, UCTIOIB30BAaTh (PYHKIMOHAIBHO-TpadIecKie MpeACTaBICHHS IS ONMCAHUSI U
aHaJM3a MaTeMaTHYECKHX 3a/1a4 ¥ peaibHbIX 3aBUCHMOCTEIH;

7. OBJIAICHUC OCHOBHBIMH CHOCO63MI/I MNpEACTaBJICHUA U aHA/IM3a CTATUCTUYCCKHUX NAaHHBIX; YMCHHUC PCIIATh 3aJa4u Ha
HaX0XJIEHUE YaCTOTHI U BEPOSTHOCTH CITyYalHBIX COOBITHIA;

8. yMeHHe MPUMEHSTh 3yUEHHBIE TIOHSTHUS, PE3yIbTaThl © METOABI IIPH PELICHUH 3a/1a4 U3 Pa3InYHbIX Pa3/IeioB Kypca,
B TOM 4HMCJIC 3a/1a4, HC CBOAAIINXCA K HEIIOCPECACTBCHHOMY IMMPUMCHCHHNIO U3BCCTHBIX AJITOPUTMOB.

7-9 kaacc (I'eomeTpust)

1. OBnagenune 0a30BBIM MOHATHWHBIM aIIapaToM IO OCHOBHBIM pa3fieliaM COJIEpKaHWs, TpeACTaBleHne 00 OCHOBHBIX
W3y4YaeMbIX MOHATHSX (YUCIIO, TeoMeTpruecKas (QUrypa) Kak BaXXHEHUIINX MaTEeMaTUYECKUX MOJEISX, MO3BOJISIFOIINX
OIHCHIBATh U U3y4aTh pPEabHBIE MPOILIECCHI U SBJICHUS;

2. YMmeHne paboTaTh C TEOMETPUYECKUM TEKCTOM (aHAJIM3UPOBATh, M3BJIEKATh HEOOXOMUMYIO WH(POPMAIINIO), TOYHO H
I'paMOTHO BbIpaXaTb CBOU MBICIIU B YCTHOP'I U TIMCbMEHHOU pe€uu C NMPUMCHCHUEM MaTeMaTHYEeCKOM TCPMUHOJIOTUN U
CHUMBOJIMKH, UCIIOJIB30BATh PA3JIMYHBIC A3BIKM MAaTCMAaTUKU, ITPOBOJUTH KHaCCI/I(i)I/IKaHI/II/I, JJOTNYECKHEC O6OCHOB3HI/IH, H0-
Ka3aTelbCTBA MAaTEMaTHUECKUX YTBEPKICHUH;

3. OBHa):[eHI/Ie HaBbIKaMH YCTHBIX, IMCbMCHHBIX, MTHCTPYMCHTAJIbHBIX BBI‘-IHCJ'IeHPIfI;

4, OBHa):[eHI/Ie TCOMCTPUUCCKUM A3BIKOM, YMCHHEC HCIIOJIB30BAaTh €TI0 IJId OIMMMCAaHUA IMPEAMETOB OKPYKAIOIIETO MUpa,
pa3BUTHE MPOCTPAHCTBEHHBIX IPENICTABICHUH W M300pa3UTENbHBIX YMEHHI, PUOOPETEHNE HABBIKOB T€OMETPUYECKUX
MIOCTPOEHUH;

5. YcBoeHHE cHCTEMaTHUECKMX 3HAHUHM O MIOCKUX (UTypax M WX CBOWCTBAX, a TAK)KE HA HArJISAHOM YPOBHE — O MpO-
CTEHIIINX MPOCTPAHCTBEHHBIX TeJlaX, yMEHNE MPUMEHSTh CUCTEMaTUIYEeCKHUe 3HAHUS O HUX JIUISl PEIISHUS T€OMETPUIECKHIX
Y IPaKTUYECKUX 3a]1a4;

6. YMeHue HU3MEPATH NJIMHBI OTPE3KOB, BEJIMYUHBI YIJIOB, UCIIOJIB30BATH q)OpMyJH)I JJI HaXOXJACHUA IMEPHUMETPOB, ILIO-
majei 1 00bEMOB TEOMETPUIECKUX QUTYP;

7. YMeHHMe IpUMEHSTh U3YYCHHBIC TIOHSATHUS, PE3yIbTaThl, METOABI JUIsl PEIICHHs 3a]ad MPAaKTUYECKOrO XapakTepa U 3a-
na4 U3 CMEXHBIX JUCHUIIIIMH C UCITIOJIB30BAHUEM IIPU HCO6XOJII/IMOCTI/I CIIpaBOYHBIX MaTCPHAIOB, KaAJIbKYJIATOPA, KOMIIb-
1orepa.



CoaepaxaHne NporpaMmsl

Ne n/mt
pazaen | HaumenoBaHue
JunakTuyeckue eTuHUIIBI
a, pasaena, TeMbl
TEMBI
5 kaace Matematuka (175 yacoB)
1 Apudmernka
1.1. | HarypanbHsie IlonsiTre HaTypaJbHOTO YMCIa, YHUCIOBOM JIyd, JECITHYHAs CUCTEMa CUUCIIEHUsA. UTeHue u
qucia 3anuch uucen. Kiaces! u paspsasl. Pumckas Hymepanust. CpaBHeHue ducen. Apudmerude-
CKHE OIEpalliy. Y CTHBIE U MUCbMEHHBIE IPUEMBI BBIUMCICHUI. BrIUnciieHne 3Ha4eHn Juc-
JIOBBIX BBIpaKEHHH (CO CKOOKaMM M 0€3 HUX) Ha OCHOBE 3HAHUsI MpaBHiia O TOPSIKE BBIMOJ-
HEHMs ACWCTBUH W 3HAHUS CBOWCTB apu()METHUYECKHX omepalnuii (mepeMecTuTenbHoe, coue-
TaTeIbHOE, pacupeaenuTensHoe). CTeneHb ¢ HaTypajibHBIM [IOKA3aTeNIEM.
YucnoBble BeIpaKEHHS, IOPAIOK IEHCTBUH B HUX, HCIOJIb30BaHUE CKOOOK. 3aKOHBI OIepa-
Ui (TIepeMeCcTHTENbHBIN, COUeTaTENIbHBIN, paclpeaeTUTeIbHbIH).
PasznuuHble MOEnM TEKCTOBBIX 3a4ad: BbIpAKEHHUE, YpaBHEHHE, cxeMa, Tabiuma. 3agaud Ha
ypaBHHBaHUWeE. 3a7a9d Ha YacTH. 3a/1ayn Ha paboTy. 3aaun ¢ IPpOOHBIMU YHCIIAMH. 3a1adu C
albTepHATUBHBIM YCIIOBHEM. 3aJauM Ha JBMKEHHE M UX pa3iuyHble BUABL. OJHOBpEMEHHOE
JIBIKEHHE IO YHCIOBOMY JNy4yy. BcTpeuHoe ABM)KEHHE M JBM)KEHHE B IIPOTHUBOIIOIOKHOM
HalpasjieHuU. JIBukeHue BAOrOHKY. JIBrKeHue ¢ oTcTaBaHueM. J[BHkeHUe Mo peke. Pere-
HHUE TEKCTOBBIX 33Ja4 apuPMETHUECKUM CIIOCOOOM.
1.2. | dApobu [Monsitrie mpobu. OObIKHOBeHHAsT [poOb. HaxoskaeHue yacTu OT 1IeJI0ro U HENoro Mo ero ya-
ctu. HarypanpHble yncna u gpobu.
[lonsTre HempaBMILHOW M cMemaHHOW apoOu. IlpeoOpa3oBanme HempaBWIBHOW ApoOU B
CMEIIaHHYI0 1 Hao0opoT. CpaBHEHUE ApOOEH.
Apudmernueckre IeHCTBUSI ¢ OOBIKHOBEHHBIMH JPOOSMHU (C OJUHAKOBBIM 3HAMEHATEJICM):
Crnoxxenue npobeit. CBolicTBa cioxkeHWs. Beraurtanme npobeit. CroxeHWe W BBIYMTAHHE
CMEIIaHHBIX IPOoOeH.
[Monsitrie necsitnanoit npobu. CpaBHeHUe AecATHYHBIX qpobeii CrokeHue U BBIYUTAHHE Jie-
CATUYHBIX ApoOeil. JleneHue u yMHOKEHHME AECATHYHON IpoOM Ha HATYpajbHYIO CTEIICHb
yucna 10. YMHOXKeHHEe JecaTHIHBIX IpooOeil. [lenenne necatudHbIX apodei. [pubmmkEnnpie
BBIYUCIICHHSI C JIECSITUYHBIMU JApo0simu. [IpeoOpasoBanue necATUUHBIX Opobeil B 0OBIKHO-
BEHHbIE U HA00OPOT.
ITpouenTsl. HaxoxneHune MponeHTOB OT YUCia M YUCIia TI0 U3BECTHOMY KOJMYECTBY IPOLIEH-
TOB OT Hero. IIporeHTHOe OTHOILIEHHE ABYX YHCEN. YBETHYEHHE W YMEHbBIIEHHE YHCciia Ha
JTAHHOE KOJIMYECTBO MPOIEHTOB. PereHue 3aaay Ha MPOLEHTHL. BripakeHue OTHOIIEHHS B
nporeHTax. Penenue 3agau apuMeTHUECKUM CIIOCOOOM.
1.4. | JletictButensHbl | KoopanHaTta TOYKH Ha Jryde.
€ Yncnia
1.5. | Usmepenus, Pa3zMepbl 00bEKTOB OKpYIKaromero Mupa (0T 3JIeMEHTapHBIX yacTul] 10 BcenenHoit), amu-
NPUONMKEHUS], | TEIBHOCTB IPOLIECCOB B OKPYKAIOIIEM MHPE.
OLIEHKH OxpyrieHre HaTypaJbHBIX YUCEN M ACCATHYHBIX ApoOei. [Ipukuaka 1 omeHKa pe3ybTaToB
BBIYMCJICHUH.
2 Anrebpa
2.2. | YpaBHeHHSA VYpaBHeHue ¢ onHOM nepeMeHHONW. KopeHs ypaBHeHusa. CBOMCTBa YHMCIIOBBIX PaBEHCTB. PaB-
HOCWIBHOCTb ypaBHEHMU. JIMHEIHbIE ypaBHEHUS, METOJl UX pelleHus. Perienue ypaBHeHU
CBOJSIIIMECS K JIUHEHHBIM.
3 OyHKIUK
3.1. | OcHOBHBIE [IpencraBieHne 3aBUCUMOCTH MEXIY BETUUMHAMH B BHJE GopMyII.
MOHSTHSA
4 BeposiTHOCTh U CTaTUCTHKA
4.1. | OmucarensHast | COoop u 0OpaboTKa cTaTUCTHYECKON MH(OpMAIMU O SIBICHUAX OKPYXAIOLIEeH NeHCTBUTEb-
CTaTHCTHKA HocTH. Onpock! 00IECTBEHHOI0 MHEHHS Kak cOop u 0b6paboTka craTHcTHUecKord nH(popMma-

1y, Pemenne mpoctedmux jormdeckux 3amad. Ctatuctudueckume AaHHbe. lIpemcraBnenue
JIAaHHBIX B BHJIE Ta0muI, auarpamMMm. Kpyroeeie quarpamMmbl. UteHue uH(GOpPMALIUHT, COIEpKa-
uieiicst B KpyroBoil quarpamme. [loctpoenue kpyrosoix aguarpamm. CpelHUE pe3ynbTaThl U3-
Mepenui. [loHATHE 0 CTATHCTUYECKOM BBIBOJIC HA OCHOBE BEIOOPKH.
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4.3.

KomGuHaToprka | Pemenne mpocTeiImix KOMGHHATOPHBIX 33,124,

l'eomeTpus

5.1.

Harnannas
TEOMETpHS

Harmsgasre npencrasnenus o Gpurypax Ha MIIOCKOCTH: MPsMasi, OTPE30K, JIyd, YroJl, IOMaHasd,
MHOTOYTOJIBHHUK, OKPYKHOCTb, KPYT.

JnuHa otpeska. [lnnHa TOMaHHOMN, TEPUMETP MHOTOYTOJIbHUKA. ETUHUIIBI N3MEpEHUS IITUHBI
Y MaccBhl.

TToctpoenue oTpe3ka 3a1aHHOM IJTMHBI.

Yrasl (mpsMo#, ocTpeli, Tynoi). Msmepenue yrioB (rpagycHas mepa yria). Iloctpoenue
YIJIOB C MTOMOIIBIO TPAHCTIOPTHPA.

Enununne! namepenns miomanei. Ihnomane npsaMoyrojasHuKa, KBaapara.

Harmsagasie mpencraBieHuss 0 IPOCTPAHCTBEHHBIX TeNax: KyOe, MmapauleNienuresie, mpu3Me,
nupamuie, mape, cgepe, Konyce, HHIHHAPE.

Enuanter namepennst 00pémMa. O0bEM MPSIMOYTOIFHOTO MapajuIesienuiena, Kyoa.

PaBeHcTBO reoMeTpruecKux GUTyp.

5.2.

I'eomerpuuecku
e gurypst

Touka, npsiMasi ¥ TNIOCKOCTh. YTIIBI (IPSIMOH, OCTpBIi, Tymoii). PaccTosiHue, oTpe3ok, ayd.
OxpyxHocTh U Kpyr. Llentp, paauyc, nuametp. yra, xopna. Cexrop, cermeHT. LleHTpanb-
HBIE U BIMCAHHBIE YTibl. Benn4yiHa BINCAHHOTO yIJIa.

5.3.

N3mepenue
reOMEeTPUYECKU
X BCJIIMYUH

HnunHa otpeska. JlinHa JOMaHHOU, IEPUMETP MHOTOYT'OJIbHHKA.
ITnomane npsMoyronsHuka. Ilnonans NpsMoyroyibHOro TpeyrojJbHUKA.
I'pagycHast Mepa yria. COOTBETCTBUE MEXKY BEIMYMHOMN YIVIA U JUIMHON AYT'H OKPY>KHOCTH.

Mamemamuxa 6
ucmopu4eckom
pazsumuu

CrapunHBIe cucTeMbl 3amucy gucel. [[pobu B Basuone, Erunte, Pume. CtapunHable cucre-
MbI Mep. JI. MarHunkui.

Co¢wusmbl 1 napanokchl. 3anada Jleonapao [Iuzanckoro (OPubGOOHAYM) O KPOJIUKAX, YHCIIA
®ubdOonaun. 3amava o MaxMaTHON JOCKE.

OTKpBITHE TeCATHIHBIX Apo0eit. JlecaTuaHble Ipodu 1 MEeTpUIecKas CUCTeMa Mep.

6 kaacc Matematuka (175 yacoB)

ApudmeTnka

Hatypanbsubie
qucia

Heaumocte HatypanbHbiX uncen. CpolictBa nenumoctd. IIpocteie n cocTaBHble uncina. [le-
JUTENU W KpaTHble. Pa3noxkeHne Ha mpocThle MHOXKUTeNH. Hanbompmmii o0mumii nennuTens,
HaUMEHbIIIee 00IIee KpaTHOE; METO/IbI X HaxoxaeHus. [IpusHaku aenmumoctu Ha 2, 3, 5, 9,
10. [leneHue ¢ OCTaTKOM.

PaznuuHble MOENM TEKCTOBBIX 3a/a4: BBIpaKEHHUE, YpaBHEHHE, cXxeMa, Tabyiumna. 3agaud Ha
ypaBHHBaHUE. 3aa4uM Ha 4acTH. 3agadu Ha paboty. 3ajaun ¢ ApOOHBIMH YUCIAMU. 3aJauH C
AJIBbTCPHATUBHBIM YCJIOBHUEM. 3azlaq1/1 Ha IBWXXCHUEC U UX Pa3JINYHbIC BUIBI. OI[HOBpeMeHHOG
JBIDKEHHE TI0 YHCIIOBOMY JIydy. BeTpeuHoe ABMKEHHE M ABMXKEHHE B IPOTHUBOIIOIOKHOM
HanpasyieHUH. [|BIKeHne BOOTOHKY. [IBikeHue ¢ oTcraBanueM. JBrxeHue no peke. Pere-
HHUE TEKCTOBBIX 33]]a4 apUPMETHUECKUM CIIOCOOOM.

1.2.

Hpodu

OcHoBHOe cBoiicTBO npodu. [IpuBeaenue nqpobeii k 001IeMy 3HAMEHATEITIO.
Apudmernueckue AEUCTBUS C OOBIKHOBEHHBIMH JIpOOSMH (C pa3HBIMH 3HAMEHATEISIMU):
Crnoxxenue npobeit. CBolicTBa ciokeHWs. Beramrtanme napobeii. CrnoxeHHEe W BBIYATAHHUE
CMEIIaHHBIX IPo0Oeil.

YMmuoxkeHue apodeii. CBoiicTBa yMHOKeHUs. Jlenenne npodeit YMHOKEHUE U JIeNeHne CMe-
IIaHHBIX ApoOei.

OrtHomrenue. JleneHre 4rciia B JaHHOM OTHOIIEHUH. [IpomopIiy, OCHOBHBIE CBOHCTBA IIPO-
noprwmid. [IpsiMast u oOpaTHasi MPONOPIIMOHAIBHBIE 3aBHCHMOCTH.

1.3.

ParnmonansHbIe
qucia

Ilensle mosnoXUTENbHBIE U OTPULATENbHBIE YKcaa. Moaynb unciaa. MHOXKECTBO LENBIX UH-
cen. CpaBHEHHE LIENbIX Yrcel. ApudMeTHIecKne orepanny HaJl HeasIMu yncinamu, Orpuna-
TenbHBIE ApoOr. MHOXECTBO palMOHAIBHBIX YHcesl. PalroHanbHOE YHCI0 KaK OTHOIICHHE
m/n, rae M-uenoe 4ucio, N-HaTypayibHOe yKcio. CpaBHEHHE palMOHAIBHBIX 4YHcel. Apud-
METHYECKHE OIEpaly HaJl palMOHAJIbHBIMH YHCIIaMH, 3aKOHBI ONepanuid. DTanbl pa3BUTHS
IPEICTaBIECHUs O YHCIIe.

1.4.

JlericTBUTETbHBI
€ yucia

N3o0paxenne drcen TOYKaMH KOOPAMHATHOM MPSIMOH.

I'eoMeTpryeckuii cMbIc MOZYIIS YUCIA.

W3obpaskeHne LenbIX Yhcen Ha YUCI0BOi ocu. M300pakeHne paMoHaIbHBIX YUCE Ha YHC-
n0Bo# ocu. M300pakeHre yucen TOYKaMu KOOPAMHATHOW MPsAMOM. JleKapTOBBI KOOPIUHATHI
Ha INIOCKOCTH; KOOPJAUHATHI TOUKHU.

Adnrebpa
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2.2. | YpaBHeHHS | JlexapTOBEI KOOPAMHATHI Ha IIOCKOCTH.
4 BeposiTHOCTD M cTaTHCTHKA
4.1. OmucarenpHas Coop u 06paboTKa cTaTHCTUYECKONH WHGOPMAIMH O SBICHUSX OKPYXKAIOMIEH NeHCTBUTEIb-
CTaTUCTHKA HOCTH. OIPOCH OOIECTBEHHOTO MHEHHSI KaK cOOp B 00paboTKa CTaTHCTUYECKON mH(pOpMa-
mun. Pemenue mpoctedimmx noruueckux 3anad. CraTtuctuueckue aaHHble. llpeacraBnenue
JaHHBIX B BHJE TaONMuUI, quarpamm, rpadukos. [locTpoeHue IMHEHHBIX U cTONOYATHIX AWa-
TPaMM.
4.2. | Ciyuaiiabie [lonsiTHE M PUMEPHI CITyYaHBIX COOBITHH.
COOBITHSA u | [lonatue o BeposTHOCTH ciay4ailHOTO coObITHA. BepostHocTs. YacToTa coObITHs, BepoOAT-
BEPOATHOCTH HOCTb. PaBHOBO3MOXHBIE COOBITHS U MOJICYET UX BEPOSTHOCTH. lIpeacTaBienne o reoMeTpu-
4ECKOI BEpOSITHOCTH.
4.3. | KomOunatopuka | Ilpumeps! perienusi KOMOMHATOPHBIX 3a7a4: mepedop BapUaHTOB, IPABUIIO YMHOKCHHUSI.
5 l'eomerpus
5.1. | Harmsaguas N3obpaxenne reoMeTpuIecKux Guryp
reOMEeTpHS
5.2. | I'eomerpuuecku | OxpyxkHOCTH u Kpyr. Llentp, panuyc, nuamerp. Hyra, xopaa. Cextop, cerment. LlenTpans-
e purypst HBIH, BIIMCAHHBIN YTOJI; BEIMYMHA BIIUCAHHOTO yIJIa.
[lonsTre mepecekarommxcsl MPSAMBIX. [lepmeHauKyIIpHOCT MPSAMBIX, TOCTPOSHHE TEPIICH-
TUKYISPHBIX MIPSIMBIX.
[ToHsTHE TapaJIETbHOCTH MPSIMBIX.
5.3. | Usmepenue JninHa OKpY>KHOCTH, YHCIIO MH; JUTHHA TyTH.
reomerpuyecku | [loHsTre o miomiany miockux ¢uryp. [Inomans xpyra.
X BEJIMYUH
5.4. | KoopauHartsl KoopaunHatel cepeiuHbl OTpe3Ka.
6 Jloruka ¥ MHOXKECTBA
6.1. | Teoperuko- MmuosxectBo. [logMHOXKECTBO DIIeMEHT MHOXKECTBA, MOAMHOKeCTBO. CTaHmapTHoe 0003Ha-
MHOKECTBEHHBI | YEHHE YHCIOBBIX MHOXKECTB.
€ IIOHATHUSL WnmrocTpalivsi OTHOIIEHUH MeX 1y MHOKECTBaMU C moMolisio Jlnarpammel Oiinepa-Benna.

7 Mamemamuxa ¢ | Uctopusi popMupoBaHUsl MOHATUS YHCIa: HATypalbHBIE 4YHUCHa, APOOH, HEJOCTaTOYHOCTH
ucmopuveckom | palMOHAIBHBIX YUCEI I TEOMETPUIECKUX M3MEPEHUH, HPPAIIMOHATHHOCTH YUCIIA.
pazsumuu [TosiBneHue oTpuIaTeNbHBIX yncen u Hyist. JI. Ditnep.

N3ob6peTenne MeToaa KOOPANHAT, TIO3BOJISIONIETO TIEPEBOIUTh TEOMETPUYECKHE OOBEKTHI Ha
s3bIK anreopsl. P Jlexapt, [1.depma. [Ipumepst pa3nudHbIX CHCTEM KOOPIMHAT Ha IJIOCKOCTH.
HcTopus uncia iu. 3010T0E CEUYCHHE.
7 kaace Aareopa (105 yacoB)
2 Anrebpa
2.1. | Anrebpandeckn | CTeneHHU ¢ HaTypaJbHBIMHU MOKA3aTENSIMH U UX CBOMcTBAa. OMHOYICH, CTAHAAPTHBIA BUJI OJI-
€ BBIPOKEHUS HowieHa. [logoOHBIE OHOYIEHBI, CIIOKEHUE W BBIYMTAHUE IMMOJO0OHBIX OJHOYIEHOB. YMHO-

JKEHHE OJHOWIEHOB M BO3BEJEHHE OJHOWIEHA B HATYypaJbHYIO CTeNeHb. JleneHne oaHoue-
HOB. AnreOpandecKue BEIPaKEHUsI.
BykBenHble BbIpaxxeHHsS (BBIpOKEHHUS C MEepeMEeHHbIMH). UmcioBoe 3HaueHHe OYKBEHHOTO
BhIpakeHHs. JomycTUMble 3HaYCHUs] TIEPEMEHHBIX, BXOSIINX B alreOpandecKhe BhIpake-
Hust. [logcraHoBKa BBIpaKEHHI BMECTO NMEPEMEHHBIX. PaBeHCTBO OYKBEHHBIX BBIPAKCHHHU.
ToxnaecTBo, 10Ka3aTeNLCTBO TOXKIAECTB. [IpeobpazoBaHus BEIpaKEHUIA.
[lonaTne MHOTrOUNIEHa, CTAaHAAPTHBIM BUA MHorowieHa. CyMMa M pa3sHOCTb MHOT'OYJICHOB.
IIpon3Benenne MHOTOWIEHa Ha OJHOWIEH M MIPOU3BEICHIE MHOTOWICHOB. JleieHre MHOTO-
YJieHa Ha OJHOWIEH. Pa3noxkeHne KBaJpaTHOTO TpeX4jeHa HAa MHOXKUTENIH. MHOTOWIEHBI C
onHoi nepemeHHol. Ctenenb MHOrowieHa. Kopens MHOrouseHa.
DopMyIbl COKpaIlleHHOTO yMHOXeHHs: KBajpaT cyMMmbl, KBajJpaT pa3HOCTH. Beinenenue
nosHOTO KBajpata. Kyd cymmsl, ky0 pasHocTH. PazHocTs kBagpaToB. PasHocTh M cymma Ky-
00B. PaznoxeHne MHOrowieHa Ha MHOKHTEJIH.

2.2. | YpaBHeHHSA CucteMsl OBYX JHHEHHBIX YPaBHEHHUH C JABYMsI HEM3BECTHBIMHU, X PEIICHHE METOJOM MOJ-

CTAaHOBKH M METOJIOM ajreOpamdecKoro CIOKEHHUS ypaBHEHHM. ['padudeckuii MeToa pere-
HUS CUCTEMBI ABYX JIMHEUHBIX YPABHEHU C IBYMs HEHU3BECTHHIMU. PellieHne TeKCTOBBIX 3a-
Jlad C TTOMOIIIBbI0 JTMHEWHBIX ypaBHEeHUH U cucteM. [ padmdeckas nHTepIpeTanus ypaBHEHUH
C JIByMs IEPEMEHHBIMHU U UX CUCTEM.
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I'paduk nuHEHHOTO ypaBHEHHUS C NIBYMS TNIEPEMEHHBIMHU, YIIIOBOM KO3(PQUIMEHT MpPSIMOH,
YCIIOBUE MAapaIICILHOCTH MPSMBIX.
PenreHne TEKCTOBBIX 3a/1a4 alreOpandecKUM CITOCOOOM.

3 OyHKIHUN
3.2. | Yucnossie Yucnossle ¢pynkuun. Jluneitnas ¢yHkuus, ee rpaduK, reOMETPUIECKUI CMBICT KO3 PHUIIH-
dyHKIUH enToB. Mcnonp3oBanue rpagukoB QyHKIMIHA AJ1s1 pelieHHs YPaBHEHUH U CHCTEM.
4 BeposTHOCTE M cTaTHCTHKA
4.1. OmucarenpHas CrarucTHdeckne XapaKTepUCTHKH Habopa MaHHBIX: cpeaHee apudmeTHdeckoe, MeIuaHa,
CTaTUCTHKA HauOoJblliee U HAUMCEHBIIIeE 3HaYeHUE, pa3max. [IpeacTaBieHne o BHIOOPOYHOM HCCIIEIO0BA-
HUH.
5 ['eomerpus
5.4. | KoopauHaTsl YpaBHEeHHE TIPSIMOH, YTI0BOH KO3 (DHUIIMEHT NPSMOH, YCIIOBHE MapaUICIEHOCTH MPSIMBIX.
['paduueckas HHTEpIPETALHMS YPABHEHHUH C IBYMsI IEPEMEHHBIMU M X CUCTEM.
7 Mamemamuka 6 | 3apoxneHue anreOpsl B Henpax apupmeTuku. An-Xopesmu. Poxxnenne OykBeHHOH CHMBO-
UCMOPUYECKOM | JIUKHU.
paseumuu Hctoku Teopuu BEpOATHOCTEW: CTpaxoBoe A€o, asapTHbie Urpbl. I1.depma u b.Ilackans.
S.bepuynmu. A.H. Koamoropos.
7 kaacc I'eomerpus (70 yacon)
5 I'eomerpus
5.1. | Harnagnaas TpeyronbHUKE ¥ WX BHIBI (MPSMOYTOJBHEIE, OCTPOYTOJBHBIC, TYIIOYTOJIBHBIE; paBHOOE-
reoMeTpusd pEHHBIC ¥ PABHOCTOPOHHHE).
5.2. I'eomerpuyeckue | Pemenue 3aa4 Ha BEIYMCIICHNE C UCTIOIB30BAHUEM CBOMCTB M3YYEHHBIX (DUTYD.
¢burypsl Yrom, 6uccekrpuca yria. CMexHbIE YTITEL. BepTHKaNbHBIE YTIIBL
Tpeyronbauku. CBOHCTBa X CTOPOH U YTJIOB.
Menuana u OuccekTpuca TpeyrojibHuka. HepaBeHcTBO TpeyrosnbHuka. CymMma yrioB Tpe-
YrojipHUKa. BHEIIHUE yriibl TpeyroyibHUKa. 3aBUCMMOCTh MEXIY BEJIUYMHAM CTOPOH U yI-
JIOB TPEYTroJbHUKA. 3aMeyaTelbHble TOUKH TPEYTOJIbHUKA: TOUKH [IEPECCUCHUS CEPEeIUHHBIX
MEepIeHINKYISIPOB, OrccekTpuc, Meauad. OKpyKHOCTh Diiepa.
[Ipu3Haku paBeHCTBa TPEYroabHUKOB. IIpru3Haku paBeHCTBa MPSIMOYTOJIBHBIX TPEYTOJIbHU-
KOB.
CBoiicTBa M IPU3HAKH PAaBHOOEPEHHOTO U PABHOCTOPOHHETO TPEYTOJIbHUKA
OcHOBHbIE YepTEXHBIE HHCTPYMEHTHI U pellIeHHe 3a/1a4 Ha TIOCTPOEHHE.
CBOICTBO CepeAMHHOrO NepneHAnKyIsipa. llepnenaukynsap u HaKJIOHHAS.
OcHOBHBIE 33]]aui Ha MOCTPOCHHUE: JIeIEHHE OTPe3Ka TOMOoJIaM, MOCTPOSHHE TPEYTroIbHUKA
MO TPEM CTOPOHAM, TIOCTPOCHUE MEPIICHIUKYJIISIPa K IPSMOH, TOCTPOCHUE OUCCEKTPHCHI.
HauanbHble HOHATHS U TEOpEMbI FeOMeTpUr. BO3HUKHOBEHNE T€OMETPHUHU U3 IPAKTHUKH.
[TapannensHOCTh NPSIMBIX M LEeHTpanbHas cuMMmeTpus. IlocTpoeHne mapaiielbHbIX Hpsi-
MbIX. [Ipu3Haku u cBoicTBa mapasuienbHbIX NpsAMbIX. CepeauHHbIN NepneHInKyIap K OT-
pe3Ky.
I'eomerpuyeckne Mecta Touek. buccekrpuca yria Kak reOMETpUYEeCKOe MECTO TOYEK, pPaB-
HOYAAJIEHHBIX OT CTOPOH yrua. CepelnHHBIN NEepeHANKYISp K OTPe3Ky Kak reoMeTpuye-
CKO€ MECTO TOYEK, PABHOYIAJIEHHBIX OT KOHIIOB OTpE3Ka.
BricoTa TpeyronpHuka. Cymma yriioB TpeyrojbHHKa
5.3. | Usmepenue Paccrosiaue ot Touku 10 npsMoil. PaccrosHue Mexay mapaienbHbIMU IPSIMBIMH.
TCOMETPUUCCKUX Pemenne 3a7a4 Ha BBIYMUCIICHHUE U JOKA3aTCJIbCTBO C UCIIOJIB30BAHUEM U3YUCHHBIX q)OpMy.H.
BCJINYHNH
6 Jloruka U MHOXKECTBa
6.1. | Teoperuko- Onpenenenusi, J0Ka3aTeNbCTBa, AKCHOMBI U TEOPEMBI; CIEACTBUS U3 TeopeM. HeoOxonumele
MHOXECTBEHHBI | W JIocTaTo4HbIe ycioBus. Kontpnpumep. JlokazarenbcTBo OT npoTuBHOTO. [IpsiMast u obpat-
€ TOHATHS Hasi TEOPEMBI.
6.2. | DneMeHTHI OnpeneseHus, aKCHOMBI, 10Ka3aTeIbCTBA H TEOPEMBI, CIECICTBHA.
JIOTHKH [loHsATHE O PaBHOCHIBHOCTH, CIEIAOBAHHH, YNOTPEOJEHUM CBSI30K €CIH... TO..., B TOM H
TOJILKO B TOM cJy4ae, JIOTHUECKHE CBSI3U H, HITH.
7 Mamemamuxa 6 | OT 3emuiemepus k reomerpud. [Tudarop u ero mkona. @anec. Apxumen. [loctpoenust ¢ mo-

ucmopuiyecKkom
paseumuu

MOIIBIO IMPKYJIS U TuHEHKU. Tpuceknus yria. Ksagpatypa kpyra. Y iBoenue kyoa.
«Hauana» Osrximpa. J1.OMnep. H.W. JlobaueBckuid. McTopus nsIToro mocryJara.
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Axcuoma napamensHocTs [loHsTHe 00 akcHOMaTHKE M aKCHOMAaTU4eCKOM TIOCTPOEHHUH T'e0-
METpUH.

8 kiace Aareopa (108 yaco)

1 Apudmernka
1.3. | Panuonaneaeie | CTeneHb ¢ HETBIM MOKa3aTeIeM.
qucia
14. JetictBuTenbHbl | beckoHEUHbIE TIEPHOANIECKUE ACCATHYHBIE ApoOu. beckoHeYHBIe HEIePHOINICCKUC IECs-
€ yucia THYHBIC ApoOu. MppalmoHanbHBIE 9ucia. MHOMXKECTBO JACHCTBHUTENBHBIX UHCelNl. [leficTBH-
TEeJIbHBIC YHCIIa KaK OECKOHEUHbIE JecATUUHbIe ApoOu. CpaBHEHHE NEHCTBUTEIBHBIX YHCEl,
apupmeTHyecKue NeHCTBUS HaJ HUMU. JlecaTHuHbIe MPUOIIMKEHUS HPPALIMOHATIBHBIX YHCE].
N3o0paskeHne IeHCTBUTEIBHBIX YHCEI Ha YHCITIOBOH OCH.
[TonsTre KBagpaTHOrO KOPHS U3 YHCTA.
WppanmoHanbHOCTh 9uca V 2 ¥ HeCOM3MEPUMOCTD CTOPOHBI M INATOHANH KBAIPaTa.
UucnoBble IPOMEKYTKH: HHTEPBAIL, OTPE30K, JIY.
1.5. | U3mepenus, Brinenenne MHOXKHTENS - CTETIEHHU AECATH B 3amucy yncia. [IpubmmkeHHoe 3HaUeHUE BeJIU-
OPUONVOKEHUSI, | YMHBI, TOYHOCTH MPUOTMKEHHS.
OLICHKH
2 Anrebpa
2.1. | Anrebpandeckn | HaxoxnmeHue nmpuOMMKEHHOTO 3HAYEHSI KOPHSI C TIOMOIIBI0 MUKPOKAIBKYIISITOPA.
€ BBIP@KEHUS Anrebpandeckass 1podbb OcHoBHOe cBoiicTBO apoou. Cokpamienue npobeit. Apudpmernye-
ckue aercTBus ¢ apoOsmu. [loHATHE CTENEeHH ¢ LEeIBIM OTPULIATEIBHBIM [IOKa3aTeNIeM, CBOM-
CTBa CTEMEHEN ¢ LeIbIMU MoKazaTemsiMu. CTaHAapTHBIN BUA Yncia. PannoHanpHbIe BBIpaXe-
Hus. ToxkIIecTBeHHBIE TPeoOpa30BaHusl PALIMOHAIBHBIX BEIPAKECHUH.
ToxknecTBeHHBIE TPEOOPa30BaHMSI UPPALMOHATBHBIX BEIPAKCHUIH.
ToxnecTBeHHbIE TPEOOPa30BaHUsl BBIPAXKEHUH, CoAepKalMX apu(pMeTHUeCKre KBaapaTHbIE
KOpHHU. ApU(PMETHUECKUI KBaJApaTHBIA KOpeHb. CBOWCTBA KBAJAPATHBIX KOPHEH U UX IpUMe-
HEHHE B BHIYUCICHUSIX
KBagpatHblil TpéxusneH. Pa3nokeHue KBaIpaTHOrO TpeX4ieHa Ha JJMHEHHbIE MHOKHUTEIH.
2.2. | YpaBHeHus KBagpatueie ypaBHeHus. Henonnble kBaapaTHele ypaBHeHUs. Dopmyna sl KOpHEH KBaj-
paTHOro ypaBHeHus. Teopema Buera.
Peuienue ypaBHEHUN CBOASIIUMCS K KBaJIPATHBIM.
Ienble pannoHaANBHBIE YPABHEHUS: METOJ PA3JIOKEHUs] HA MHOYKUTEIH JIEBOM YacTH MPH HYy-
JICBOM MPABOM YacTH W METOJ 3aMEHbI HEM3BECTHOTO. J[poOHbBIC ypaBHEHUs, CBEJICHUE K IIe-
JIBIM YPaBHEHHSM M HEOOXOIUMOCTH ITPOBEPKH.
Ilepexon oT ciioBecHOW (POPMYIMPOBKH COOTHOLICHUI MEXIy BEIMYMHAMH K ajredpaunye-
CKOH.
Pemrenue 3agau anreOpanueckum criocobom: PereHre TEKCTOBBIX 3ajiad C MOMOIIBIO KBa/I-
paTHBIX YPAaBHEHUI U PAallHOHAIBHBIX YPaBHEHHH.
I'paduk mapaboabl, rUTIEPOOIIHL.
2.3. HepasenctBa CpaBrenne gncenn. YucioBeie HEpAaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0/IHOM mepeMeH-
HOl. PelieHne HepaBeHCTBA. JINHEHHbBIE HEPABEHCTBA M MX CUCTEMBIL.
3 OyHKIHUN
3.1. | OcHOBHBIE ITonstue ¢pynkuun. Ob6nacts onpeaenenus Gpynkuuu. Criocoobsl 3ananus yHkuuu. ['paduk
MIOHSTHSA GbyHKIIMM, Bo3pacTaHue U yObIBaHHE (DYHKIIMU, HAMOOJIbIIee U HAaMMEHbIIlee 3HaYeHUs! (PyHK-
WU, HYJIH (QYHKINH, TIPOMEXYTKHA 3HAKOTIOCTOAHCTBA. UTeHue rpadukoB GyHKIwmii. [Ipume-
pBl TpagUUeCcKUX 3aBUCHMOCTEH, OTpakalolIMX peajibHble MPOLECCHl: KojeOaHue, MoKa3a-
TEIBHBIN POCT.
3.2. | Yucnossie Uucnosele (pyHKImA. OyHKINN, OMUCHIBAIONINE MPSIMYI0 U O0paTHYIO MPONOPIHOHAIBHYIO
GbyHKIIIH 3aBHCUMOCTH, WX rpadukd u cBoiictBa. KBanpatwunas ¢ynknms, ee rpaduk. ['paduxu
GyHKUMI: KOpeHb KBaJpaTHBIH, KOpeHb KyOMuecKuid, Momynb. Mcrmons3oBaHue rpadukoB
GYHKIMI U1 pelieHus] ypaBHEHUH H CHCTEM.
4 BeposiTHOCTh U CTaTUCTHKA
4.3. | KomOunatopuka | CTaTHCTHUYECKHE XapaKTEPUCTUKU HaOOpoB ymcen. Tabmuiel yactoT (aOCOMIOTHBIX M OTHO-
cutenbHbIX). [loHsiTHE 00 MHTEPBAJILHOM METOJIe aHAJIM3a YUCIOBbIX JaHHBIX. [ HcTorpaMma.
6 Jloruka u MHOKECTBa
6.1. | Teoperuko- | 3alaHue MHOMKECTB NEPEUMCIICHHEM 3JIeMEHTOB, XapaKTepHCTHYeCKHM cBoicTBOM. Ilyctoe
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MHOXECTBEHHBI | MHOXKECTBO U ero obo3HaueHne. OObeAMHEHNE U NTepeceueHe MHOXKECTB.
€ TOHATHS
7 Mamemamuxa 6 | 11. ®epma, @. Buer, P.Jlekapt. ctopus Borpoca o Haxoxxaerne GopMyr KopHel anredpau-
UCMOpUYecKOM | YeCKHX ypaBHEHUH, HEPa3pEIIMMOCTh B PaAMKajIax ypaBHEHUI CTENEHH, OOJbIIEH YeThIpeX.
pazsumuu H. Taprainss, JIx. Kapgano, H. X.A6ens, O.[anya.
8 kaace I'eomerpus (72 yaca)
5 I'eomerpus
5.1. Harnsannas B3anMHOe pacnonoxxeHue npsiMOrd U OKPYKHOCTH, JBYX OKPY>KHOCTEH.
reoMeTpus [MTonsiTrie o miomaayn mwiockux ¢uryp. PaBHococTaBieHHbIE U paBHOBENUKUE GUTYpHI. 3a1a-
YM Ha pa3pe3aHue U coctasieHue guryp. I'eomeTpust Ha knerdaToil Oymare.
5.2. | I'eomerpuuecku | Pemenue 3a1a4d Ha BEIYHCICHHE C UCTIOIb30BAaHUEM CBOIMCTB H3yYCHHBIX (QUTYD.
e urypst MHOroyroJabpHUKH, YTI6l MHOTOYTOJBHUKOB. CyMMa yTIIOB BBITYKIOIO MHOTOYTOJBHHKA.
OKpyKHOCTh U €€ OCHOBHBIE CBOMCTBAa. B3anMHOe pacroyiokeHue MpsIMOM U OKPY>KHOCTH,
JIBYX OKpPY>KHOCTEH.
KacatenpHas u cexymiast K OKpYXKHOCTH; PAaBEHCTBO KacaTelbHBIX, IPOBEACHHBIX U3 OJHOMN
TOYKH. MeTpuieckne COOTHOIIEHHS B OKPY>KHOCTH: CBOMCTBA CEKYILNX, KAaCATEIbHBIX, XOP/I.
Pemenne 3a1a4y Ha BBIYMCIICHHE, TOKA3aTEIbCTBO U MTOCTPOCHUE C HCIIONIBb30BAaHUEM CBOICTB
W3YYEHHBIX QUTYP.
Teopema ITudaropa. Teopema Paneca. [lenenue orpe3ka Ha n paBHBIX 4acTel CPeAHSS JH-
HUSI TPEYTOJIbHHUKA
UetslpexyronabHuku. [lapannenorpamm. Llentp cummerpun mapamienorpamma. CoiicTBa u
NpU3HAKU mapaienorpamMma.. PomO, npsiMoyronbHuk, kBaapat. Tpanenusi. CpenHsst TUHUS
Tpamnenuu. PaBHoOepeHHas Tparemus.
Pemenue 3a1a4 Ha BBIYMCIICHUE, 10KA3aTEIbCTBO U IIOCTPOCHUE C UCIIOJIB30BAHUEM CBONCTB
W3YYEHHBIX QUTYP.
[TonsiTrie 0 MOJOOHBIX TpeyroibHuKax. [Ipu3Haku moao0ust TpeyroibHUKOB. Teopema o mpo-
MOPIMOHATBHBIX 0Tpe3kax. CBOHCTBA MOJOOHBIX MHOTOYTOJBHUKOB. OTHOIICHHE MEPUMET-
POB OJOOHBIX MHOTOYT OJIbHUKOB.
BrnincanHas v onucanHas OKPY>KHOCTD ISl TPEYTOJIbHUKA.
Tpuronomerpuueckre GYHKIUH OCTPOTO YIiia, OCHOBHBIC COOTHOLICHHUSI MEXKTY HUMH.
5.3. | Usmepenue PaBHOCOCTaBIEHHBIE U PABHOBEIHUKHE (DUTYPHI.
reomerpuuecku | Ilnmomanes TpeyronpHuKa, napajuieaorpamma, tpanenun. @opmyna I'epona. [lnomanp dersr-
X BEJIMYUH PEXyToJIbHUKA, MHOTOYTOJIbHUKA.
CBsi3bp MEXKTY TUIOMIAJIIMU MOA00HBIX QUTYP.
9 kaacce Aareopa (102 yaca)
1 Apudmernka
1.4. | HevictButensusl | KopeHs TpeTneil creneHu.
€ Yncnia
2 Anrebpa
2.1. | Anrebpanyecku | IloHsitve o KopHe n-i cTeneHu K3 yuciaa. HaxoxneHne npuOIMKEHHOTO 3HAYCHUSI KOPHS C
€ BBIPQKEHUS MIOMOIIBIO KATBKYJIATOPA. 3aich KOPHEH C MOMOIIBIO CTETICHU C APOOHBIM MOKa3aTesIeM.
Apudmernuecknii kopenb. CoiicTBa kopHel. CTENeHH ¢ pallMOHAILHBIMU TOKA3aTeNsIMY,
ux cBoicTBa. ToxxecTBeHHbIE MPe00pa3oBaHKs HPPALUOHAIBHBIX BEIPasKEHHH.
2.2. | YpaBHeHHSA CucTeMbl palMOHANBHBIX YPAaBHEHUH M OCHOBHBIE MPHUEMBI UX peuieHus. [ papuueckuii me-
TOJ pelIeHHus CHCTEM ypaBHEHHWH. PeleHne TEKCTOBBIX 3a/1ad C IMOMOIIBI0 CHCTEM PaIrmo-
HaJBHBIX ypPaBHEHUH. Y paBHEHHE C HECKOJIBKIUMHU MTEPEMEHHBIMHU.
IIpumeps! perieHus ypaBHEHHH BbICIIMX cTeneHell. IIpumepsl penieHHus HEITMHEWHBIX CH-
creM. IIpumMepsbl penieHusl ypaBHEHUH B LIEIbIX YHCIIAX.
2.3. | HepaBencra Pemenne kBagpaTHBIX HEPaBEHCTB. PemeHne parmoHaIbHBIX HEPABEHCTB METO0OM MHTEpBa-
noB. CHcTeMBbl U COBOKYITHOCTH PallMOHANBHBIX HepaBeHCTB. [IpumMepsl pemeHus ApoOHO-
JMHEHHBIX HepaBeHCTB. Jl0Ka3aTeIbCTBO YMCIIOBBIX M areOpandecKuX HepaBeHCTB. PaBHO-
CHJIBHOCTH HepaBeHCTB. [ IoHsATHE 0 T0Ka3aTeIhCTBE HEPABEHCTB.
3 OyHKIMH
3.2. | Yucnossie Yucnossle pynkuun. Kaaparnunas ¢pynkuus, ee rpaduk. KoopauHars! BepmmHbl napado-
¢byHKINU Jbl, ocb cumMMmeTpud. CteneHHble GYHKIUHM C HaTypalbHBIM TOKa3areseM, ux rpapuku. Vc-

10JIb30BaHue rpaduKoB OYHKIWH JUIsS pellieHus] YpaBHEHUH 1 CUCTEM.
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Ksagpatnsrit Tpéxunen. KBagparnunas QyHkous, e€ npeodpa3oBaHHe ¢ IMOMOIIBIO BbIIENIE-

2 o
HUsl OJHOTO KBajapata. ['paduk ¢ynkumu Y =aX" . TloctpoeHue rpaduka KBaapaTHUHON
¢ynkuun. [TapamiensHeiil nepeHoc rpa)uKoB BAOJIb OCe KOOPAWHAT M CHMMETPHS OTHOCH-
TEJIBHO OCEH.

n N o

Oyukuus Y = X' npu HatypanmbHOM N, €€ cBoiicTBa U rpaduk. Kopenb crenenu n, ocobeH-
HOCTHU YETHBIX U HEYETHBIX N.

I'padmueckast ”HTEpIpeTaIHs HEPABSHCTB C IByMsI IEPEMEHHBIMH M UX CHCTEM.

3.3. YucnoBbie [TonsiTre YmcIOBOM TMOCTENOBAaTENbHOCTH. PexypperHas dopmyna 3aganus N-TO 4WieHa TO-
MocJeI0BaTeNbH | CIIeI0BaTeNbHOCTH. ApudMeTryeckas nmporpeccusi, €€ OCHOBHBIE CBOMCTBa. [ 'eoMeTprueckas
ocTH nporpeccusi, €€ OCHOBHBIE CBOMCTBA. beckoHeuHas reomeTpudeckas Mporpeccus co 3HaMeHa-

TeJIEM, MEHBIINM I10 MOIYJI0 eAuHUIBl. Pemenue 3anau Ha nporpeccun. Popmyiibl 001Iero
4jieHa apru(hMETHYECKOH U TeOMETPUUECKON MPOTPECcCHil, CyMMBI MEPBBIX HECKOJBKUX dile-
HOB apu(METHYECKO# U reoMeTpuuecKoit mporpeccuid. CIIOKHBIE TPOLEHTHI.
M3obOpakeHue WICHOB apr(PMETHISCKOW M TCOMETPHICCKON MPOTPECCHil TOUKAMHU KOOPIH-
HaTHOM IJIOCKOCTH. JIMHEMHBIA U SKCITOHEHIIMAJIBHBIM POCT

4 BeposTHOCTB U cTaTUCTHKA

41. OnucarenpHast Yacrora ciydaitHOro coObITHS. CTaTUCTUYECKUN MOAXO/ K TOHITHIO BEPOATHOCTH. Bepost-
CTaTHCTHKA HOCTH TPOTUBOIIONOXKHBIX COOBITHH. JlocTOBEpHBIE M HEBO3MOXHBIE COObITHSA. PaBHOBO3-

MOXXHOCTB coOBITHH. Kitaccmaeckoe onpeenenre BepOsITHOCTH.

4.2. Crnyyaiinbie Pemenne nornueckux 3amgady. HaxosxaeHue BeposSTHOCTEH MPOCTEUIINX CITy4aiHBIX COOBITHH.
COOBITHS u
BEPOATHOCTD

4.3. | Komounaropuka | [Ipocreiimme ¢hopmMynbl KOMOMHATOPUKH: YHCIO COYSTAHUHN M YUCIIO pPa3MEIICHUH.

[Tpumenenue ¢GopMyn KOMOMHATOPUKH NPH HAXOXKIECHHH BEPOSTHOCTEH CIy4alHBIX COOBI-
tui. [lepecranoBku u paxkTopmar.
9 kaacc I'eomeTpus (68 yacon)
2 Anrebpa
2.2. | YpaBHeHHS | I'pacduk okpysxHOCTH
5 l'eomerpus

5.1. | Harnagnas Muororpannuku. [IpaBunbHble MHOrorpanHuku. [Ipumepsl ceuenuil. [Ipumepsl pa3BepTokK.

reOMETpHS IIpumMeps! ceueHmil U pa3BepTka HWIMHApPA U KoHyca. [Impamuael. Pa3BépTku MHOrOrpaHHHU-
KOB.
ITonsiTrie 0 reoMeTpruueckoM npeodpazoBanuu miockoctd. [loBopor. LleHTpanbHas cummer-
pust. LleHTpanbHO-cuMMeTpruYHbIe (GUrypsl U UX cBoicTBa. [loHsTHE 006 M30METPHH.
OceBas 1 3epKalibHass cUMMeTpHst. M300paxkeHre cuMMeTpruHbIX Guryp. CUMMeTpust OTHO-
CUTENIbHOM OCH M OTHOCHUTENHHO TOUKHU
O6wem Tena. Popmyiibl 00beMa IPSIMOYTOIBHOTO MapallyiesienuIeaa, Kyoa.

5.2. | I'eomerpuuecku | IloHsiTHE O TPEXTPAaHHOM W MHOTOTPAaHHOM YTJIax.

e purypst OceBas cumMmeTpus, e€ mnpuMeHeHue. |'eomerpuueckue (QUTYpPBI, CHMMETPHYHBIE OTHOCH-

TeNbHO NpsiMoH. Onpenenenre napamuieabHoro nepeHoca. CBOMCTBa MapajieIbHOTO NMEPEHO-
ca. IlonsTie 00 opHamenTax, Ooparopax, mapkerax

Tpuronomerpuueckre QyHKIMH OCTPOTO yrila, OCHOBHBIE COOTHOIICHHSI MEXy HUMU. Tpu-
TOHOMETPUYECKUE QYHKI[UH OCTPOTO yIila, OCHOBHBIE COOTHOIICHHUSI MEXIy HUMH. Perienue
NPSAMOYTOJIBHBIX TPEYTOJIbHUKOB. TpuroHomerpuueckue ¢pyHkuuu yraos ot 0 go 180°. Oc-
HOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO

TeopeMa KOCHHYCOB U TE€OpEMa CHHYCOB, X IpUMEHeHue. PenieHue TpeyroiabHUKoB. Pop-
MYJIBI, CBS3BIBAIONINE CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC OJJTHOT'O U TOT'0 K€ yIJIa.
MHoOroyroiasHUKH. BeImykibsle MHOrOyroasHUKHU. [IpaBuiIbHBIE MHOTOYTOJNBHHUKH, UX CBOM-
CTBa

CBs13p MEX/Iy CTOPOHOH MPaBUIFHOTO MHOTOYTOJIbHUKA M PaliycaMy BIIHUCAHHOW U OMUCAH-
HOM OKPYKHOCTEM.

BnucanHuble 1 onMCaHHbIE YETHIPEXYTOJIbHUKH, UX CBOWCTBA U IPU3HAKHU.

[Tonsitue o romoteTnn. CBoiicTBa romoreruu. [lomodue duryp.

Pemenne 3agau Ha BBIYMCIIEHUE, TOKA3aTEIBCTBO U MIOCTPOEHHUE C UCIIOIB30BAHUEM CBOWCTB
M3yYEHHBIX (QUTYD.

14




5.3. | U3zmepenne [Tnomaae mpsIMOYTOIBHUKA.
reoMmerpuyecku | [lnomiaau moBepxHoOCTEl KyOa M MPSMOYTOJIBHOTO Mapaiielieue/1a.
X BEJTMYHH ®opMmyIbl, BEIpaXKAIOIIKE TUIOMIAIb TPEYTONBHUKA: Yepe3 ABE CTOPOHBI U YTOJI MEXAY HUMH,
gyepes3 MePUMETp U Pauyc BIMCAHHON OKPYKHOCTH.
Jnuna okpyxkHoctu. [Inomane nmpaBUIBHOrO MHOTOYrojibHHKA. [lmomans kpyra u ero ua-
cTel.
Dopmynsl 00beMa I1apa, UINHIPA U KOHyca
5.4. | KoopauHatsr ®dopmyna pacCTOSHUS MEXKAY TOYKAMU TLIOCKOCTH.
YpaBHEeHHE OKPY)KHOCTH C IICHTPOM B Hauajie KOOPAMHAT M B JTIO00M 3aJaHHOM TOYKeE.
55 Bexropst [Tonstre o BekTopax. AnmHa (Moaynb) Bektopa. KommmmaeapHsie BekTopel. KoopamHaTh Bek-
topa. PaBencTtBo BekTOopoB. CyMMa W pa3HOCTh BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YHUCIIO.
PaznoxxeHue BekTOpa Mo JBYM HEKOJUITMHEAPHBIM BekTOpaMm. CKalIpHOE MPOU3BEICHUE BEK-
TOPOB. BEKTOpHBIN METO pelIeHUsI TEOMETPUUECKHUX 3a/1a4. YToJl MeXAY BEKTOpaMu
7 Mamemamuka 6 | IlocTpoeHue MPaBIIFHBIX MHOTOYTOJIFHUKOB.
UCOpU4eCcKoOM
passumuy
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TemaTnueckuii mian

Ner/ HaumenoBanue pa3neJioB, TeM OcHoBHBIe BUABI y4eOHOH fesiTenb- | KoauvecTBo
g HOCTH BOCHUTAHHUKOB 4acoB
Bee | II. | K.
o | p. |p-
1 5 kaacc (MaTeMaTHKA)
1.1. | Hary- [NoHsATHE HATYypaNTBEHOTO YHCIa, yuclio- | OmHUChIBaTH CBOMCTBA HATYPAILHOTO 16 2 2
payibHBIE | BOH JIyd, KOOpIMHATa TOUYKU HA JIy4e, psina. UuraTh U 3aNMCHIBATh HATYpPallb-
qycia u JecsITUYHas cucrteMa cuucieHus. Ure- HBIE YKCIIa, CPAaBHUBATH U yIIOPSI0UYH-
LIKaJIbI HUe 1 3anuck yucen. Kimaccel u paspsi- BaTh UX.
npl. CpaBHEHHE YUCE. H3mepsATh ¢ HOMOIIBIO UHCTPYMEHTOB U
Harnsinaele mpencraBnenus o purypax | CpaBHHBATh AJIHHBI OTPEe3KOB. CTPOUTH
Ha TUIOCKOCTHU: TIpsAMasi, OTPE30K, Iy, OTPE3KH 3aJJaHHOM JJIUHBI C TOMOLIBI0
YToJ1, IOMaHast, MHOTOYT'OJIHUK, IIpa- JMHEHKU U IUPKYIs. Beipaxars ogHn
BUJIbHBI MHOTOYTOJIBHUK. Tpeyroib- €JMHULIBI U3MEPEHUS UIUH Yepe3 Apy-
HUK, BUJBI TPEYTOJILHUKOB. THe.
U3o0paxenne reomerpuueckux ¢uryp. | PemaTs 3agaun Ha HaXOXKICHUE UIMH
Jnuna oTpeska, JoMaHHOH. JIomaHHBIE | OTPE3KOB, IEPUMETPOB MHOTOYTOJIbHH-
Y MHOTOYTOJIbHUKH. [IlepumMeTp MHOTO- | KOB.
yronpHuKa. EnuHune uamepenus anu- | Beinenars B ycnoBuu 3a1a4u JaHHbIE,
HBI, Macchl. MI3MepeHune IIMHBI OTpe3Ka, | He0OXOOUMBbIE AJISl €€ PELICHUs], CTPOUTh
MIOCTPOEHUE OTPE3Ka 33AaHHOM JUIMHBI. | JIOTHYECKYIO LIEMIOYKY paccy:kKJIeHuil,
COIIOCTaBJIATH MOTYYEHHBIN pe3ysbTaT C
YCJIOBHEM 3aJauu.
1.2. Crnoxe- Apudmernyeckue NeHCTBU C HATY- BEBIOTHATH BEIMHCIICHHUS C HATYPAITh- 21 4 2
HUE U pansHBIMU yrcamu. CBOHCTBaA apud- HbIMU ynciaaMu. OopMyIupoBaTh CBOM-
BBIUNATA- | METUYECKHX JCHCTBUIl (TIepeMecTH- cTBa apu(hMETHIECKUX TEHCTBHH, 3aIn-
HUE TEJHHBIN, COUETATENbHBINH). Y CTHBIC U CBHIBAaTh WX C TIOMOIIBIO OYKB, ITpeodpa-
HaTy- MMCHbMEHHBIE TIPUEMBI BEIYUCIICHUH. 30BBIBaTh Ha UX OCHOBE YHCIIOBbIE BbI-
panbHbIX | UHMCIOBBIE BRIpQ)XKEHUS, 3HAUEHUE YUC- | PaXKEHUS.
qrcen 710BOTr0 BhIpakeHus. Ilopsiok neicTBust | AHATU3UPOBATH M OCMBICIHBATH TEKCT
B YHCJIOBBIX BBIPQKEHUSIX, UCTIONB30Ba- | 33/1a4d, IepeopMyITHpOBAaTh YCIOBHE,
HUe CKOOOK Ha OCHOBE 3HAHUS MpaBmiia | U3BJIEKAaTh HEOOX0AUMYIO HH(pOpMa-
O TIOPSIZIKE BBINIOJIHEHUS ICUCTBUS U LU0, MOJICJIUPOBATD YCIOBHE C IIOMO-
3HaHUS apU(YMETHUECKUX ONepalni. LIBIO CXEM, PUCYHKOB, peasIbHBIX Ipea-
Pumckast nymepanus. 3anaun Ha 4acTH. | MeTOB. CTPOUTH JIOTHYECKYIO IETIOUKY
CrapuHHBIE CUCTEMBI 3aIIUCH YH- | paccyxJeHuil. Kputnuecku oneHuBaTh
cen. JIpo6u B BaBunone, Erunte, Pume. | momydeHHBIN OTBET., OCYIIECTBIISAA Ca-
CrapunHble cuctemsl Mep. JI. MOKOHTPOJIb, IPOBEPSISt OTBET HA COOT-
Maruauikuii. BETCTBHUE YCIIOBUIO.
BeipaxaTh 01HU €JUHULBI U3MEPEHUS
BEJIMYMHBI B IPYTUX €OUHUALAX (METPHI B
KHJIOMETpax, MUHYTHI B yacax u T.II.)
OKpyrJITh HaTypaJbHbIE Yncaa. BbI-
TIOJIHATH IPUKUJKY U OLIEHKY B X0JI€
BBIYMCIICHHUM.
MoiennpoBaTh HECIOKHBIE 3aBUCHMO-
CTH C TIOMOLIBIO (POPMYII, BBITIOJHSTH
BBIUHCJICHHS 110 (hopMyIiam.
1.3. YMmHOXKe- | ApudMeTrueckre AeHCTBHS C HATY- BEIOTHATH BEIYHCICHHS C HATYPATb- 25 4 2
HHUE U panbHBIMH ynciaamMu. CBocTBa apud- HBIMHU YUCJIAMH, BBIYUCIIATH 3HAUYCHUS
JelieHHe | METHYECKHX JIeHCTBUH (pacnpeneiu- crenened. @opMynupoBaTh CBOMCTBA
HATy- TENBHBIN). YCTHBIC ¥ TUCHbMEHHBIE MPH- | apu()METHYECKHX JICHCTBUI, 3aIHChI-
panbHBIX | eMbl BIuHcieHuH. [loHsTHE 0 cTeneHn ¢ | BaTh UX C MOMOIIBI0 OYyKB, TipeoOpa3zo-
qrcen HaTypaJbHBIM NOKa3zaTesneM. KBagpaT 1 | BbIBaTh Ha MX OCHOBE YHCJIOBBIE BHIpa-
Ky0 uncia. UncaoBbie BBIpaXKeHNUs, 3Ha- | )KEHUSL.
YeHHE YHCI0BOT0 BeIpakeHus. [lopsiok | AHaTM3UPOBATh M OCMBICIHBATH TEKCT
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NEHCTBUS B YMCIOBBIX BBIPAKEHUSX,
UCTIONB30BaHUE CKOOOK Ha OCHOBE 3Ha-
HUS TIPaBUJIa O TIOPSIIKE BBITIOTHEHHS
JEWCTBUS U 3HAHUS apUPMETHICCKUX
ornepanuii. Pa3nuuHeie Moieny TeKCTo-
BBIX 33]1a4: BEIpaXCHHE, YPABHEHHE,
cxeMa, Tabnuia. 3aadu Ha ypaBHUBA-
Hue. EnquHuIbl n3mepeHus BpeMeH U
CKOpOCTH. 3a7a4M Ha IBIXKEHHE U UX
pasnuusblie Buabl. OTHOBpEMEHHOE
JBHKEHHE TI0 YHCIIOBOMY Jy4y.
Berpeunoe nBuxeHne U IBUKEHNE B
MIPOTUBOIIOJIOKHOM HAIIPaBICHUU.
JBrm>keHue BIOTOHKY. /[BH>KeHUE C OT-
cTaBaHueM. J[BixkeHue 1o peke. Pemre-
HHUE TEKCTOBBIX 3aJa4 apuPpMETUIECKUM
cnocobom. [Ipencrasnenue 3aBucumMo-
CTH MEXAY BETMYUHAMU B Buze (Hop-
Myi. Berauciienus no ¢popmynam. [lepe-
XOZ OT CJIOBECHOM (hOPMYIHPOBKHU CO-
OTHOIIICHUI MCXKAY BCIMYMHAMU K aji-
reOpaunueckoii. [Ipumepsl 3aBUCUMOCTEH
MEXy BETMYMHAMU CKOPOCTB, BPEMH,
PacCTOsIHUE; MPOU3BOIUTENBHOCTD,
BpeMmsi, paboTa; 11eHa, KOJINYeCTBO, CTO-
HUMOCTH U T.II. Pemenue npocreimmx
JIOTHYECKUX 3aja4. Pemenue npocrei-
ITMX KOMOMHATOPHBIX 3a/1a4.

3a7a4yu, nepeopMyInpoBaTh yCIOBHE,
M3BJEKaTh HEOOXOAUMYIO HHPOPMa-
MO, MOJICITIPOBATH YCIIOBHE C TIOMO-
HIBIO CXEM, PUCYHKOB, pEalIbHBIX Tpea-
MeTOB. CTPOUTH JOTHYECKYIO LEMOYKY
paccyxeHuil. Kputudecku OLeHUBATh
HOJTyYeHHBII OTBET., OCYIIECTBIISA ca-
MOKOHTPOJIb, IPOBEPSISI OTBET HA COOT-
BETCTBHE YCIIOBHIO.

MogennpoBaTh HECII0XKHBIC 3aBUCHMO-
CTH C TIOMOIIBI0 (POPMYJI, BBIIOJHSTH
BBIYUCIEHUS IO popmynam. Hcmons3o-
BaTh 3HAHUS O 3aBUCHMOCTSIX MEXKITY
BEIMYMHAMH (CKOPOCTb, BPEMsl, PaccTo-
SIHUE; TPOU3BOIUTEIHHOCTE, padoTa,
BpEMsI U T.I1.) IIPU PEIICHUH TEKCTOBBIX
3ajad.

Bbiensats B yclnoBHUM 3a/1a4d JaHHbIE,
HEOoOXOMMBIE /IS €€ PEIICHHs], CTPOUTD
JIOTUYECKYIO LIETI0UKY PACCYKACHH,
COIIOCTABJIATH MOJyYSHHBIH PE3yJIbTaT C
YCIIOBHEM 3a]1a4u.

1.4. [Tnomanu | [ToHsTHE TUIOIIAMN (PUTYPBI; SIUHHUIIBI BripakaTh 0JJHU €IUHULIEI ©3MEPEHUS 16
u 00beMbl | nu3MepeHus mwiomany. [lnomans npsimo- | rwromanu gepes Hpyrue.

YroJibHUKA U TIomans kBajgpara. [lno- | BeraucnsaTs miomaay KBaapaToB U Opsi-

I3k MPSMOYTOJIBHOTO TPEYTONBHUKA. | MOYTOJBHUKOB, HCIIOB3Ys (POPMYJIBL

PaBenctBo ¢uryp. PaBHoBenukue dury- | ruromaau KBajapara u IUIOMaan IpsMo-

pol. [Tonstue o6vema. O0BEM TpsIMO- YTOJIbHUKA.

YTOJILHOTO MapajieNienuneaa u oobem Beraucnsats 06beMbl KyOa U psiMo-

Ky0Oa. Equaune! nsmepenus oobéma. YIOJIBHOT'O IIapaJUIEIICIIUIIENA, UCIIOJIb-

Pa3mepsr 00BEKTOB OKpyX)aromiero Mupa | 3yst popmynbel o0beMa kKyda u oobeMa

(OT aMeMeHTapHBIX YacTull /1o BeeneH- | mpsAMOYToJIbHOTO MapauieNienuiea.

HOW), JUTMTETTLHOCTD TPOIIECCOB B OKPY- | BhIpaskaTh OJTHU €AMHUIIBI H3MEPEHUS

KAroIleM MUpeE. o0BbeMa uepes ApyrHe.

3amaun Ha pa3pe3aHue U COCTaBICHHUE Pemrath 3amaun Ha HAXOXIEHHE TUIOLIA-

¢uryp. 'eomerpus Ha kieTyaroit Oyma- | el KBaJpaToB U MPSIMOYTOJIHHUKOB,

re. PaBHOCOCTaBNIEHHBIE 1 PABHOBEIH- 00BeMOB KyOOB M IPSMOYTOJIbHBIX Ta-

kue Gurypsl. paenenunenos, Kyoa.

Codwusmebl 1 mapanokcsl. 3agada Jleo- PacrnioznaBathb Ha yepTexax, pUCyHKax H

Hapyo [Tuzanckoro (PrubOoHAUN) O MOJIEIISIX TeOMETpHUYECKHEe PUTYPHI,

KpoJukax, yrcia @uddonaun. 3agaya o | koHpurypauuu Gpuryp (MI0CKUe U Ipo-

axMaTHOU JOCKE. cTpaHcTBeHHBIE). [[pHBOIUTH TpHMEpHI
aHaJIOTOB TeOMETpUYecKuX GUryp B
OKpY’KaloIIeM MHPE.
Bbienats B yclnoBUM 3a/1a41 JaHHbIE,
HEOOXOIUMEIE JIJIsl €€ PEIIeHUs], CTPOUTh
JIOTHYECKYIO IIETIOYKY PacCyXJICHUH,
COIIOCTABJIATH ITOJIyYEHHBIH PE3yJIbTaT C
YCIIOBHEM 3aJ1a4H.

1.5. OObikHO- | [TonsiTue apobu. OOBIKHOBEHHBIE APO- MopenupoBath B rpadUdIecKo, mpe- 26
BEHHBIE 0u. CpaBHEeHHE OOBIKHOBEHHBIX Apo0eil. | MeTHOH GopMe OHSTHS M CBOMCTBA,
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Ipodu ApudmeTrueckue ISHCTBUS C OOBIKHO- | CBSI3aHHBIC C TIOHATHEM OOBIKHOBEHHOM

BEHHBIMH Jpo0simu. HaxoxaeHne yactu | 1poOwu.

OT IEJIOTO | [eNoro 1o ero yactu. Cino- | @opMynupoBaTh MpaBuia JEHCTBAS C

JKCHUE U BRIYUTAHUC CMEIIAHHBIX JIPO- OOBIKHOBEHHBIMHU JIpo0Osimu. [Ipeodpa3o-

Oeil. BBIBaTh OOBIKHOBEHHBIC IPOOH, CPABHH-

Harnsoasie npeacraBneHust o Gurypax | BaTh U yIOPSI0YNBATH UX. BRITOMHATE

Ha TUIOCKOCTH: OKPY>KHOCTb, KPYT. BBIYHCIICHHUS C OOBIKHOBEHHBIMH JIPO-

OxpyxHocTb U KpyT. LlenTp, paauyc, OsMuL.

muametp. [yra, xopna. Cekxrop, cer- Brigensars B ycio0BHUY 3a71a9u TaHHBIE,

MEHT. HEOOXOMMEBIE [T €€ PEIIeHHS, CTPOUTD
JIOTUYECKYIO IICTIOUKY PACCyKICHHUIA,
COIIOCTABJIATH TOTYYCHHBIN PE3YJIbTaT C
YCIIOBHEM 3a/1adM.

1.6. Hecsatna- | [lonarue necsatuanoe apoou. CpaBHe- UuTaTh ¥ 3aKMCHIBATh ACCATHYHBIC Apo- | 13
HBIC IPO- | HUE JACCATUYHBIX Apobei. Apudpmernue- | ou. [IpencTaBisaTs 0OBIKHOBEHHBIC JIPO-
ou. Cio- CKHE JIEHCTBUSA C JCCATUIHBIMU APOOS- OU B BUIIE OECATUYHBIX U IECATUYHBIE B
KeHue u | mu (crokeHue, Berantanue). [lpeacras- | Buge oObIkHOBEHHBIX. HaxomuTs mecs-
BBIYHTA- JICHUE JICCATHYHON APOOU B BUIC OOBIK- | THUHBIC MPHOIMKEHHS OOBIKHOBCHHBIX
HUE Jiecs- | HOBEHHOU IpoOH U OOBIKHOBEHHOM B npobeii. CpaBHUBATH U YHIOPSIIOYUBATH
TAYHBIX BHJIE IECATUYHON. BhIieienre MHOXKHU- | IeCATUYHBIE TPpoOH. BEITIOIHSTE BEIUMC-
Ipoleit TeJIsl — CTCIICHU JICCATH B 3aIMCH YHCIIA. | JICHUS C NECATUUHBIMH Npodsmu. Hc-

OTKpBITHE ECATHYHBIX pooeit. Jlecs- M0JIb30BaTh 3KBUBAJICHTHBIC TIPE/ICTAB-

TUYHBIE IPOOU M METPUYECKas CHCTeMa | JICHUS APOOHBIX YHCEN MPH UX CPaBHE-

Mep. HUU, TIPH BRIYHCIICHUSIX. BBIMTOMHATE
MPHUKHUIKY U OIIEHKY B XOJIC BBIYHCIIC-
Huil. ITpoBOAUTE HECIIOKHBIE UCCIIENO0-
BaHUs, CBSI3aHHBIE CO CBOMCTBAMHU
JIPOOHBIX YHMCEJI, ONTUPAsCh HA YUCIIOBBIC
9KCIIEPUMEHTHI (B TOM YHUCIIC C UCIIOJb-
30BaHHEM KaIbKyJISATOPa, KOMIIBIOTEPA)
OKpyTJATh AecSITUYHbBIE TpoOu. Beimorn-
HATH TIPUKUJIKY U OLICHKY B XOJI€ BbI-
YUCICHUM.

1.7. YMHOKe- | ApudMeTHUecKue NEHCTBUS C JeCITHY- | BBIMONHATE BEIYUCICHUS C IECATHIHBI- 26
HUE U HBIMH Jpo0siMu (YMHOXKEHHE, NeJIeHue). | MU apo0smu. Micronbs30BaTh SKBUBa-
neneHue | BuljeneHue MHOXKUTENS — CTENICHH Jie- | JICHTHBIC NPECTAaBICHUS IPOOHBIX YH-
JIecaTHd- | cATH B 3amucu uncna. CpeqHee apudme- | Cell IpU UX CPAaBHEHUH, TIPH BHIYHCIIE-
HBIX IpO- | TWYecKoe umcen. JleneHne u YMHOKEHHUE | HUSIX. BBITONHATE IPUKHU/IKY U OIIEHKY B
Oeii JECSITUYHON ApOoOU Ha HATYpaJIbHYIO X0Jie BbruMciieHui. ITpoBoauTh HECIIOXK-

crenienp yncna 10. YMHOXeHHE necs- HBIE UCCIIEJIOBAHNUS, CBSI3aHHBIE CO
TAYHBIX Ipobei. JleeHne NecaTHYHBIX | CBOMCTBaMU JPOOHBIX YMCEIl, OMTUPASCh
poOeii. Ha YHCJIOBbIE SKCIIEPUMEHTHI (B TOM
YKCIIE C UCTIOJB30BAHUEM KaJIbKYJIATO-
pa, KOMITEIOTEpa)
OKpyrTh AeCATUYHBIE IpoOH. BoimoJ-
HATH TPUKUIKY U OLICHKY B XOJI€ BbI-
YUCJICHUM.
Haxoauts cpenHee apupmernyeckoe
JIBYX WJIA HECKOJIbKHX YHCEIL.

1.8. Huctpy- [Ipencrasnenue naHHbIX B BUje Ta0ui, | M3BiekaTs nH(OpMAIIUIO U3 TaOIHII U 17
MEHTBI JIarpamm. JMarpamM, BEITIOJTHSTH BEIYUCIICHUS IO
JUTS BBI- COop 1 00pabOTKa CTATUCTHYSCKOM MH- | TaOJIMYHBIM JaHHBIM, CPDABHUBATh BEJIH-
YUCJICHUH | opMalmu o SIBJICHUSIX OKPYKaOIICH YUHBI, HAXOIUTh HANOOJIbILICE U
" u3Me- neiicreutenbHOCTH. OnpoCk 001IIe- HaUMEHbIIIee 3HAYCHUE U JIP.
peHwmi CTBEHHOTO MHEHHS KaK CTaTUCTHYeCcKasi | BuImomHsATh cOOp MHpOpMANUU B He-

nHpopmarus. CTaTUCTHYECKUE TaHHBIE.
Cpennue pe3yapTaThl u3MepeHui. Ilo-

CJIOKHBIX CllydadX, MpeACTaBJIATbL NH-
(l)OpMaL[I/IIO B BUJC Ta6J'II/ILI 1 auarpamm,
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HATHE O CTATHUCTUYECKOM BBIBOJIEC HA
OCHOBE BBIOOPKH.

VYroa. Buael yrnos. I'pagycHas mepa
yria. 3MepeHnue u HocTpoeHue yrioB ¢
MOMOLIBIO TpaHcnoptupa. Llentpanp-
HBIH, BOUCAHHBINA yroJi, BEJIMYUHA BIIU-
CaHHOro yria. BzaumHoe pacnomnoxe-
HUE NPSMOU U OKPY>KHOCTH, ABYX
okpykHocTeil. KacatenbHas u cekynas
K OKpPY>KHOCTH, UX cBolcTBa. Kpyroseie
nuarpammel. Ytenune nadopmanuu, co-
JeprKalleincs B KpyroBoil uarpamme.
[TocTpoenne KpyroBbIX AUarpamM.
[IpouenTsl. Haxoxnenne nporeHToB oT
BEJIMYMHBI U BEJIMYUHBI IO €€ MPOLIECH-
TaMm. BelpakeHue oTHOILIEHUS B IPOLICH-
tax. IIpouieHTHOE OTHOLICHUE OBYX M-
cell. YBeJInYeHHEe U YMEHbBIIIEHUE YnCIIa
Ha JJaHHOE KOJIMYECTBO IPOLEHTOB. Pe-
LICHHUE 3a/1a4 Ha MPOLIEHTHI.

B TOM YHCJIE C IOMOLIBbIO KOMITBIOTEP-
HBIX TIPOTPAMM.

H3MepsTh ¢ TOMOIIBIO HHCTPYMEHTOB H
CpPaBHHMBAThH BEJIMYUHBI yIII0B. CTPOUTH
Y161 321JaHHOM BETTMYUHBI C TIOMOLIBIO
TpaHcnoptupa. Pemars 3a1aun Ha
HaXOKICHUE TPaTyCHON MEphI YIIIOB.
Bbinensarts B ycnoBHM 3a/1a41 JaHHbIE,
HEOOXOIUMEIE JIJISl €€ PEICHUsI, CTPOUTh
JIOTHYECKYIO IIETIOYKY PACCYKICHHM,
COIIOCTABJIATH MOJyYSHHBIH PE3yNIbTaT C
YCIIOBHEM 3a1a4u.

OOBACHATH, UTO TaKoe mporeHT. [lpen-
CTaBISTH MPOLICHTHI B BUAE APOOEH 1
JpoOu B BHJIE MPOLIEHTOB. OCYIIECTB-
TATh TToucK uHbopmanmw (B CMU), co-
JiepKaniell TaHHbIe, BRIPAKCHHBIC B
IIPOLIEHTAX, UHTEPIIPETUPOBATH UX. Pe-
IaTh 33J]Ja4d Ha MPOIIEHTHI U IpooH (B
TOM YHCJIC U3 peallbHON MPAKTHKH), UC-
MOJIB3Ysl IPU HEOOXOJAUMOCTH KaJIbKYy-
JSITOP.

HroroBoe moBTOpEeHNE Kypca MaTeMaTHKH 5 Ki1acca 15 1
IIpomeskyTodHas arrecTartis B GopMe KOMIUIGKCHOW KOHTPOJIBHOM pabOoThHI
Hroro 175 | 27 |15
2 6 KJaacc (MaTeMaTHKA)
2.1. Henn- Hemurtenu u xpatasie. Hanbonmpmmii DopMyTHpOBaTH ONPEECIICHUS IEIUTE- 21 4 2
MOCTh 001N enuTeNb, HauMEeHbIee o01Iee | Jisi ¥ KpaTHOTo, IIPOCTOTO YUCIIA U CO-
qrcen KpaTHOE U METOJIbl MX HAXO0XKICHHSI. CTaBHOTO YKCJIa, CBOHCTBA U IPU3HAKU
CgoiictBa nenumoctu. [Ipu3Haku neau- | JeTUMOCTH.
MOCTH Ha 2, 3, 5, 9, 10. IIpocTble u co- Jloka3bIBaTh U OINPOBEPIaTh C MOMOIIBIO
CTaBHBIC YKCIIa. Pa3noxeHne HaTypaib- | KOHTPIPHUMEPOB YTBEPXKICHUS O ICIH-
HOTO YHCJIa Ha TIPOCTHIC MHOKUTEIH. MocTH urcen. Kinaccudunmporartb
JleneHue ¢ 0CTaTKOM. HaTypaJbHbIE YNCIIa (YETHBIE U HEUeT-
HBIE, 110 OCTATKaM OT JeJIeHus Ha 3 U
T. 1)
Uccnenorars npocTteiiiiine 4uciioBble
3aKOHOMEPHOCTH, POBOAUTE YUCIIOBBIE
9KCTIEPUMEHTHI (B TOM YHUCIIE C UCTIONb-
30BaHHMEM KAJIBKYJSITOPa, KOMIIBIOTEpA)
2.2. Crnoxe- [onsitne apoGu. OOBIKHOBEHHBIE JPO- MogenupoBats B rpaduuecKoi, npe- 22 3 2
HHUE U 6u. OcHOBHOE CBOWCTBO Apodu. Cpas- METHOH (hopMe MOHSATHS U CBOMCTBA,
BBIUUTA- | HEHHE OOBIKHOBEHHBIX JpO0Eii. CBSI3aHHBIE C TIOHSTHEM OOBIKHOBEHHOH
HUe Opo- | ApudmeTnyueckue ASHCTBHS C OOBIKHO- | ApoOu. @OpMyIHpPOBAThH U 3aITUCHIBATH C
oOeti c BEHHBIMU Jpo0simu. HaxoxneHue 4actu | HOMOLIbIO OYKB OCHOBHOE CBOWCTBO
Pa3HBIMH | OT IIEJIOTO M HENOoro 1o ero yactu. Cio- | npobw.
3HaMEHa- | KCHUE W BRIYUTaHUE CMENIaHHBIX JIPO- DopMyITUpOBATh TIPaBHUIIA EHCTBUS C
TEJSIMU Oeil. 0OBIKHOBEHHBIMH JIpo0Osimu. [Ipeodpa3zo-
BBIBaTh OOBIKHOBEHHBIE TPOOH, CPaBHU-
BaTh U YIOPSIOYUBATH UX. BHINOIHATE
BBIYUCIICHUS C OOBIKHOBEHHBIMHU APO-
OsiMH.
2.3. YMHOXKe- | YMHOXKEHWE U IeJICHUE CMEIIIaHHBIX DopMynHpOBaTH IPABMIIA JCHCTBUS C 31 5 3
HUE U npobeii. 3aaun Ha COBMECTHYIO pabo- OOBIKHOBEHHBIMH JPOOSIMH. BBITOTHATD
neneHne | Ty. 3agadu ¢ APOOHBIMU YMCIaMu. 3a- BBIYUCIICHUS C OOBIKHOBEHHBIMH APO-
OOBIKHO- | JAayM C aJIbTEPHATUBHBIM YCIIOBHEM. OstmMu.
BEHHBIX PasnuuHble MOJIeNI TEKCTOBBIX 3a/1a4: BbLensTh B YCIIOBHY 3a/1a4H JIaHHbIE,
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npobeit

BEIp@XCHHE, ypaBHCHHE, CXeMa, Ta0JH-
na. 3ajayu Ha ypaBHUBaHUEe. EnuHUIIBI
M3MEpEeHIsI BpEMEHH U CKOPOCTH. 3afa-
YU Ha JBIKCHUE U UX PA3IMYHBIC BUJIBL.
OnHOBpEeMEHHOE ABUKEHUE 110 YHCIIO-
BOMY JIy4y. BcTpeunoe nBmwkeHue u
IBIDKEHHE B TIPOTHBOITOIOKHOM
HarpaBJeHUU. J|BI>KEHUE BJOTOHKY.
JIBrm>keHue ¢ oTcTaBaHueM. [[BrKeHue
0 peke. Pemenne TeKCTOBBIX 3a1a4
apupmeTndeckuM criocooom. Ilpen-
CTaBJICHUE 3aBUCUMOCTHU MEX]y BEJIH-
yiHaMHA B Buze popmy. Berancnenns
o popmynam. Ilepexon oT crioBecHOM
(hOpMyITUPOBKH COOTHOIICHHI MEXKTY
BEITMIMHAMU K anreopamdeckoi. [Tpu-
MepBI 3aBUCUMOCTEI MEX Ty BelTHIHHA-
MH CKOPOCTb, BpEMs, PaCCTOSIHUE; TIPO-
M3BOJUTENHHOCTH, BpeMs, paboTa; 1eHa,
KOJMYECTBO, CTOUMOCTSH U T.II.

HEOOXOIUMEBIE IS €€ PEIICHHS, CTPOUTH
JIOTUYECKYIO TICTIOUKY PAaCCyKICHHUIA,
COIIOCTABJIATH TOJyYCHHBIH PE3YJILTAT C
YCIIOBHEM 3a1auu.

AHanu3upoBaTh U OCMBICIUBATH TEKCT
3a1a4u, nepeopMyITHpPOBaTh YCIOBHUE,
M3BIIEKaTh HEOOXOAUMYTIO HHpOpMa-
U0, MOJICIUPOBATh YCIOBUE C TIOMO-
IIBIO CXEM, PUCYHKOB, pEalTbHBIX TPe/I-
MeTOB. CTPOUTH JIOTHYECKYIO IIETTOYKY
paccyxaenuii. Kputudecku orieHUBaTh
MOJTyYEHHBIH OTBET., OCYIIICCTBIISS Ca-
MOKOHTPOJIb, IPOBEPSISt OTBET HA COOT-
BETCTBUE YCIIOBHIO.

MoienupoBaTh HECIOKHBIC 3aBHCUMO-
CTH C TIOMOIIBIO ()OPMYIT, BBITTOJHSTh
BBIYUCIICHHS TI0 popmynam. Hcmons3o-
BaTbh 3HAHHA O 3aBUCUMOCTAX MCKIY
BEIMYMHAMHE (CKOPOCTb, BPEMSI, PACCTO-
SIHUE; TPOU3BOIUTEIHHOCTh, padoTa,
BpeMsl U T.I1.) TIPU PELIeHUH TEKCTOBBIX
3ajay.

Bbiensats B yCIOBHY 331241 JIaHHBIC,
HEOOXOIUMBIE JIJIS €€ PEIICHUS, CTPOUTh
JIOTHYECKYIO IICTIOUKY PAaCCyKICHHUIA,
COIIOCTABJIATH TMOJyYCHHBIH PE3YJILTAT C
YCIIOBHEM 3a]1a4H.

2.4, Otnomte- | OtHomenwue. [Iponopius. OcHoBHOE [IpuBOAUTH IPUMEPHI UCTIOIB30BAHUSA 18
HUA U CBONCTBO nponopuuu. Pemenne tek- OTHOILUEHUH Ha NpakTuke. Mcnons3o-
IPOMNOpP- | CTOBBIX 3a/1a4 apU(METUIECKUMH CIIO- | BaTh MOHATHUS OTHOLICHHUS U MPOIIOPLIUH
UH cobamu. /lenenue uncia B JTaHHOM OT- AHaM3upoBaTh U OCMBICIMBATH TEKCT

Homenuu. [IpsMas mporopiroHaibHas | 3aaa4u, epeGopMyITHPOBAThH YCIOBHE,
3aBHCUMOCTD: 3a7ianue popmyson, Ko- M3BJIEKaTh HEOOXOAMMYIO HHPOPMa-
3¢ GULKMEHT MPONOPLUOHAILHOCTH; LIUI0, MOJICJIUPOBATD YCIOBHE C IIOMO-
cBoticTBa. [IpuMepsl IPSIMO MPOTIOPIH- | 1B CXEM, PUCYHKOB, PeabHBIX Mpel-
OHANBHBIX 3aBHcUMOcCTel. OOpaTHast MeTOB. CTPOUTH JIOTHYECKYIO IIETIOUKY
MPONOPLMOHANBHAS 3aBUCUMOCTb: 33Ja- | paccyxaeHuid. Kputnuecku oneHnBaTh
Hue hopmynoi, koadduiuent oopar- MOJTy4YEHHBIN OTBET, OCYIIECTBRIIAA ca-
HOW TIPOTIOPIIHOHATEHOCTH MOKOHTPOJIb, IPOBEPSISt OTBET HA COOT-
30110TOE CEUEHHE. BETCTBUE YCIIOBHIO IIPU PEIICHUH 3a7ad.
CocTtaBisTh (OPMYJIBL, BBIPAXKAIOIINE
3aBUCUMOCTH MEK1y BeJTMUYUHAMH, BbI-
YHUCIISITH 110 opMyIIam.
PacriozHaBath npsMyIo U 00paTHyIO
MPONOPIHMOHAIBHBIE 3aBUCUMOCTH. Pe-
IIaTh TEKCTOBBIE 33J[a4H Ha MPSMYIO U
00paTHYIO NPONOPLIHOHATILHBIE 3aBUCH-
MOCTH (B TOM YHCIIE C KOHTEKCTOM U3
CMEXHBIX JUCIUILTHH, U3 pealbHON
JKU3HH)

2.5. | llonoxu- | [lomoxurenbHbIe U OTPULIATENHHBIE [TpuBOIUTH IPUMEPHI UCTIONB30BaHusA B | 13
TENBHBIE | YHCIIa, MOIYJNb uncia. M3o0paxenHue OKPY’KaIOIIeM MHPE MOJI0KUTENbHBIX U
U OTpH- YHCeN TOYKAaMH KOOPUHATHOM MPSIMO, | OTpUIATEIbHBIX YUCel (TeMIlepaTypa,
LaTesb- reoMeTpryecKas MHTEPIPETAys MOAY- | BBIUTPBILI-IPOUTPHILL, BBIIIE-HIKE
HBIC YUC- | JIsI yKcaa. MHOXECTBO LIEJbIX YUCell. YPOBHS MOPSI 1 T.I1.)
ja CpaBHEHHE LIETBIX YHCET. N306paxarp TOUkaMu KOOPAWHATHON

IlosBenue OTpHULIATCIbHbIX YH-

IIJIOCKOCTH IOJIOKUTCIIbHBIC U OTpUILld-
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ces u Hyns. JI. Diinep.

TENbHBIC LIeJIbIC Ynca. XapaKTepu3o-
BaTh MHO>KECTBO I1EJIBIX YH-
cen.CpaBHUBATH U YIIOPSIIOYNBATH Ie-
JIBIE YHCIIA.

2.6. Crnoxe- Apudmernueckre AeHCTBUSA ¢ UenbIMU | DOpMYyITUPOBAThH U 3aIIUCHIBATH C TO- 15

HUC U gucnamMu. CBoHCTBa apu(hMeTHIEeCKHX | MOIIbI0 OYKB CBOMCTBA ACWCTBUH C IIe-
BBIUHTA- | JEHCTBHIAL. JIBIMH YHCIIAMHU, IPUMEHSTh AJIS IPE00-
HUE T0- pa30oBaHMsI YMCIIOBBIX BhIpaykeHU. BoI-
JIOXKU- MIOJIHATH BBIYMCIIEHUS C LEIBIMHU YUCIIa-
TEIBbHBIX MH.
U OTpH-
LaTeNb-
HBIX YH-
cen

2.7. Ymuoxe- | OtpunarensHsie apoou. M3o0paxenue | M300paxars TOUKaMu KOOPAUHATHOM 13
HUE U YHCces TOYKaMHU KOOPAUHATHOM NMPSIMON. | TIOCKOCTH MOJOXKHUTEIbHBIE H OTPHUIIA-
nenenne | GopMyia pacCTOSHUSA MEXKIY TOUKaMU | TEJIbHBIE PALIMOHAIBHBIC YHCA. XapaK-
OoTpHLa- KOOpJMHATHOW NPpAMONA. MHOKECTBO TEPU30BATh MHOXXECTBO PALIMOHAIBHBIX
TEJIbHBIX | pallMOHAIBHBIX yHcel. PannonansHOe quce.

U TI0JIO0- YHCII0 KaK OTHOLIEHHe M/N, rae m- DopMynHpOBaTh U 3aMHCHIBATE C I10-
JKUTENb- | LIEJIO€ YUCTIO, N-HATypaJbHOE YUCTIO. MOIIBI0 OYKB CBOMCTBA JIEHCTBHM C pa-
HBIX YH- CpaBHeHHE pallMOHABHBIX YHCE. MOHAJIBHBIMU YHCIIAMU, TIPUMEHSTh
cen Apudmernyeckue IeHCTBHS C PaLIio- JUTSI TIPe00pa30BaHuUs YNCIOBBIX BHIpPA-
HaJTbHBIMH guciaMu. CBoiicTBa apug- >keHuid. CpaBHUBATh U YIOPSAJ0YNUBATH
METHYECKUX JIEHCTBHIM. paloHaNbHbIE YUCIIa, BHITIOIHATH BbI-
YHCIEHUS C pallMOHAJIBHBIMU YHCIIaMH.

2.8. Pemenne | YpaBHenue c ogHOMN nepemerHol. Ko- BBIMOTHATH 31€MEeHTapHbIE 3HAKOBO- 13
ypaBHe- peHsb ypaBHeHHs. CBOMCTBA YHCIOBBIX CHUMBOJINYECKHE JEICTBHA: TPUMEHATh
HUU paBeHCTB. PaBHOCHMIIBHOCTD ypaBHEHHUH. | OYKBBI JUIsi 00O3HAYCHUS YK CEN, IS

JluneitHOe ypaBHEHHE M METOIBI UX pe- | 3allUCH OOIIUX YTBEPKIECHUH; COCTaB-
menus. MccrnegoBanne TMHENHOTO JSITh OYKBEHHBIE BBIPAXKEHUSI 110 yCIIO0-
ypaBHeHHUs. Pelienne ypaBHeHUil, CBO- BUSIM, 3aIaHHBIM CJIIOBECHO, C IIOMOIIBIO
JSIIIUXCS K JINHEWHBIM. Pelienne tek- PHCYHKA WIJIH YepTexka; NpeoOpa3oBbI-
CTOBBIX 3ajJau. BaTh ajredpanyeckue CyMMbl U TIPOU3-
BEACHUS (BBIIOJIHATH NPUBEACHHUE I10-
JOOHBIX ClIaraeMbIX, PACKPBITHE CKOOOK,
YIPOLICHUE TPOU3BEACHUH).
BbruucnsaTe 4nciaoBoe 3HaueHHe OyK-
BEHHOTO BBIPAKEHUS;
Peuiats iuHelHbIE, a TaK)Ke ypaBHEHMUS,
CBOJSIIUECS K HUM.
Pemarp TekcTOBBIE 331241 HAa COCTaB-
JICHUE JIMHEWHOIO YPaBHEHHSI.

2.9. Koopan- | /lekapToBBI KOOpAMHATEI HA IIIOCKOCTH. | CTpOUTH Ha KOOPAHHATHON TNIOCKOCTH 13
Hatel Ha | [locTpoeHne TOUKM O ee KOOpAUHATAM, | TOUYKH U (QUTYpPHI IO 3aJaHHBIM KOOPIH-
IIOCKO- oTpesieNieHre KOOPANHAT TOUYKH Ha HaTaM, OTPEAETIATH KOOPANHATHI TOUEK.
CTH IIJIOCKOCTH. W3zBnexkats uHGpOpMAIHIO U3 TAOIUI U

U3o0perenne MeToa KOOPAUHAT, TI03-
BOJISIIOIIETO TIEPEBOJUTH T€OMETPUYE-
CKHe OOBEKTHI Ha SI3BIK AITeOPEI.
P.Hdexapr, I1.®epma. [lpumepst paznuy-
HBIX CUCTEM KOOPJHMHAT Ha IJIOCKOCTH.
[IpencraBienue qaHHBIX B BUE TAOJHII,
JIarpamm.

CO6op 1 00paboTKa CTATUCTUYECKOMN HH-
(dbopmaruu o SIBICHUSIX OKPYKaroIien
nercTBuTenpbHOCTH. Ompock! 001IIe-

JIUarpaMM, BHITIOJHSTH BEIYMCIICHHUS T10
TaOJIMYHBIM JTAHHBIM, CPABHHBATH BEIHU-
YHHBI, HAXOJIUTh HAHOOJIbIIICE U
HaMMEHbIlIee 3HAYCHUE U JIP.
BrimonHsaTs c60p nHPOpMALK B HE-
CJIOJKHBIX CITydasiX, TIPEeJICTaBISATh WH-
¢dopmanuio B Buje TaOIML U JHarpamMm,
B TOM YHCJIE C IOMOLIBbIO KOMITBIOTEP-
HBIX ITPOTPAMM.

Bocnpon3BoiuTh onpeiesieHus eprieH-
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CTBEHHOT'O MHEHHMS KaK CTaTHCTUYECKas
nHpopmanusi. CTaTHCTUUECKUE JaHHBIE.
Cpennue pe3ynbrathl n3mMepenni. [1o-
HSATHE O CTATHUCTUYECKOM BBIBOJIEC Ha
OCHOBE BBIOOPKH.

[lepiernuKyIIpHBIE TPSMBIE, TIOCTPOE-
HUE ePIEHANKYISAPHBIX MPSIMBIX.

JAUKYIIIPHBIX TPSMBIX, BBICOTBI TPpC-
YT OJIbHHKA.

Hrorosoe noBropeHue kypca 5-6 kinaccos 16 1
[IpomexyTouHas aTTecTauus B GopMe KOMIUICKCHOH KOHTPOIBHOM padoTh
Hroro | 175 | 29 | 16
3 7 xaace (ajreopa)
3.1. Bripaxke- | 3aposkaenue anreOpsl B Heipax apud- BrINOMHATH 371€MEHTapHbIE 3HAKOBO- 19 3 3
HUA, MeTukH. An-Xope3mu. Posxknenue Oyk- | CHMBOJIIMYECKUE NCHCTBUS: IPUMEHSTD
TOXIE- BEHHOW CHMBOJINKH. OyKBBI 111 0003HAYEHUs YHCEN, AT
CTBa, Anrebpanveckne BhIpaXeHHA. bykBeH- | 3amucu oOIINX yTBEPKISHHIA; COCTaB-
ypaBHe- HBIC BBIPaKEHHUS (BBIpXKEHUSI € TIepe- JSTh OYKBEHHBIE BBIPAXKEHUS 110 YCIIO0-
HUSA MeHHbIMH). YncnoBoe 3HaueHue Oyk- BHSIM, 33JaHHBIM CIIOBECHO, C TIOMOIIBIO
BEHHOT'0 BbIpaKeHUs. JlOMyCTUMBIE 3HA- | PUCYHKA HIIM YepTeKa; MpeoOpa3oBhl-
YeHus mepeMeHHbIX. [loficTaHOBKa BBI- | BaTh anreOpandeckue CyMMBbI U TIPOU3-
pakeHMi BMeCTO nepeMeHHbIX. [Ipeo0- | BeaeHus (BHIMOIHATH MPUBEACHUE MTO-
pa3oBaHue OYKBEHHBIX BBIPOKEHHH Ha JIOOHBIX ClIaraeMbIX, PACKPHITHE CKOOOK,
OCHOBE CBOWCTB apU(h)METHUUCCKUX JIeH- | YIPOIICHUE MPOU3BEACHUN).
CTBUH. BbIuucnsaTh 4nciaoBoe 3HaueHHe OyK-
YpaBHeHue ¢ ogHOI nepeMeHHoil. Ko- BEHHOTO BBIPAXXEHUS; HAXOJIUTHh 00JIacTh
peHsb ypaBHeHHs. CBOMCTBA YHCIOBBIX JOIYCTUMBIX 3HAaYEHUH IEPEMEHHBIX B
paBeHCTB. PABHOCWIIBHOCTb YpaBHEHUMN. | BBIPAKEHUU
JIuneliHoe ypaBHeHUE U METOAbI X pe- | IIpoBOOUTE HOKa3aTeNbHBIEC PACCYKIC-
menus. McciaenoBanve TuHEHHOTO HHUSI O KOPHSIX YPaBHEHUS C OTIOPOM Ha
ypaBHeHus1. Perienne ypaBHeHUH, CBO- | ompe/esieHre KOpHs, ()yHKIIMOHAIbHBIC
JSIIUXCS K IMHEHHBIM. Pelenue Tek- CBOMCTBA BBIPAKEHUM.
CTOBBIX 3ajJau. PacniosHaBaTh TMHEWHBIE ypaBHEHUS.
CraTucTHYECKHE XapaKTePUCTUKH Pemars nuHeliHbIe, a TaK)Ke YpaBHEHUA,
Habopa IaHHBIX: cpeHee apudMeTHde- | CBOSIIUECS K HAM.
CKO€, MeJiaHa, HauOoJbllee u Pemats TekCTOBBIE 33a1a4U HAa COCTaB-
HauMEHbIIIee 3HaUeHue, pa3max. [lpen- | JeHue TMHEHHOro ypaBHEHHS.
CTaBJIEHHE O BEIOOPOYHOM HCCIIEIOBA-
HUH.
HcToku Teopun BEPOSITHOCTEN: CTPaxo-
BOE JIeJI0, azapTHbIE Urpsl. I1.depma u
b.ITackans. A.bepaymm. A.H. Konmo-
TOpOB.
3.2. Oynknun | [onstue dpynkiym. OyHKIUN BerancnsaTs 3HaueHUs PYHKINN, 3a1aH- 12 2 1

y=kx+b (uHBA), Y = E (runepbona),
X

uX cBolicTBa U rpaduku. Unciossie
¢ynkunu. O6nacTh onpeaeacHus 1
MHOXecTBO 3HaYeHuit pynkmnuu. Crio-
co0Obl 3ananus Gyakuuu. ['padux GpyHk-
uun. CoiicTBa QpyHKIMHU, HX OTOOpa-
KeHre Ha Tpaduke: Bo3pacTaHue U
yObIBaHUE PYHKINH, HYIN (QYHKITIH,
coxpaHeHue 3Haka. UreHue u nmoctpoe-
Hue rpadukos ¢pyHknui. [Ipumepst
rpadMKOB 3aBUCUMOCTEH, OTPasKAIOIINX
peaibHbIe IpoLecchl: KonebaHue, oKa-
3aTesibHBIN pocT. Ynciossle GpyHKINY,

HBIX (hopMysIamu (IpU HEOOXOAMMOCTH
WCIOJIb30BaTh KAJIBKYISITOP); CO-
CTaBJISATH TAOJIHIIBI 3HAYCHUH (QYyHKIIMH.
Crpoutb 1o ToukaM rpapuku GyHKIUH.
OnuckiBaTh CBOHCTBA (PYHKITUM HA OC-
HOBE ee IpaUuecKOoro NpeICTaBICHHUS.
MozennpoBath peabHbIE 3aBUCUMOCTH
¢dopmynamu u rpadukamu. Ynurats rpa-
(UK peanbHbIX 3aBUCUMOCTEH.
Hcnonb30BaTh (YyHKIMOHANBHYIO CUM-
BOJIUKY JIJIs 3AITHCU Pa3HOOOPa3HbIX
(akTOB, CBSA3aHHBIX C pACCMATPUBAEMBI-
MU QYHKIHUSIMH, 000TaIast OTBIT BbI-
MOJTHEHUS 3HAKOBO-CHMBOJIMYECKUX

JeicTBuil. CTpOUTh pedyeBble KOHCTPYK-
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OIHCHIBAIOIINE 3TH Iponecchl. DyHK-
LIUH, ONMCHIBAIOIIUE MIPSIMYIO H 00paT-
HYIO NIPOTIOPLIMOHAIIBHBIE 3aBUCUMOCTH,
ux rpaduku. McnonszoBanue rpadukoB
(GYHKUMH 11 peleHus] ypaBHEHHN 1
CHCTEM.

WU C UCTIOJIB30BaHUEM (DYHKITUOHAb-
HOW TEPMHUHOJIOTHH.

Hcnonp30BaTh KOMITBIOTEPHEIE TIPO-
IpaMMBI JIS TOCTPOCHUS TPaPUKOB
(YHKIIHIA, 171 UCCIICAOBAHUS TTOJI0XKE-
HUS Ha KOOPJMHATHOW MJIOCKOCTH Tpa-
(uKOB (PYHKITHIT B 3aBUCHMOCTH OT 3Ha-
YeHHUN KOA(PPHUIIMCHTOB, BXOIAIINX B
bopmyiy.

PacrioznaBaTh BUIIBI H3y9aeMbIX (yHK-
nuii. IloxaspiBaTh

CXEMAaTUYECKH MOJIOKCHUE Ha KOOP/IH-
HATHOM ITOCKOCTH rpaduKoB (HYHKITHHA
BUAa y = kX, y = kx + b, y=k/X B 3aBu-
CHUMOCTH OT 3HAYCHUN KO3 PUIIMESHTOB,
BXOJISITIIAX B ()OPMYITBI.

Crpouts rpaduku u3ydaeMbIX QyHK-
1IU; ONMMCHIBATh UX CBOMCTBA

3.3. Crenensr | CremneHb ¢ HaTypaJbHBIM U IIEIBIM ITO- ®DopMyITUpOBaTh, 3aMKUCHIBATH B CAMBO- | 12
C  Hary- | KazaTeleM H ee cBorcTBa. OJHOWICHBL. | IIMYecKor (hopMe  0OOCHOBEIBATH
panbHbiM | CTaHmapTHBIN BUI oqHOWIeHA. [10100- | CBOMCTBA CTENCHM C HATYPAIBHBIM I10-
roKasa- HbIE OfHOWIEHBI. CII0’KeHHE, BEIYUTA- Ka3aTeseM; IPUMEHSTh CBOMCTBA CTeIe-
TeJIeM HUE, YMHOXXEHHE OTHOWICHOB. Bo3Be- HU J7151 peo0pa30BaHus BEIPAKCHAN U

JIEHNE OJTHOYICHA B HATYPAIBHYIO CTe- | BBIYUCICHUH.
MeHb. /lenenne oqHOYICHOB. BreimonHaTe AeMCTBUS ¢ OJHOYICHAMH.

3.4. Mmuoro- [TonsTHE MHOTOUJIEHA, CTAHTAPTHBIN BeImonuars geicTBus ¢ MHOrowieHamu. | 17
YIICHBI BHJ MHOTOWIeHa. CTEeleHh MHOTOWIEHA. | BBIMOIHATE pa3noskeHue MHOTOYJICHOB

CrnosxeHue, BEIUMTAHUE, YMHOKCHUC Ha MHOXHTEJIH.

MHOTOYICHOB U MHOTOYWICHA HA OJHO- | [IpuMeHsTh pa3audHbie (JOPMbI caMo-
wieH. /{eneHne MHOTOYIeHa Ha OJTHO- KOHTPOJIS TIPH BHITIOJTHEHUH TIPeo0pa3o-
uiieH. [IpeoOpa3oBaHue 11€70T0 BhIpa- BaHUH

JKEHUSI B MHOTOYJICH.

PaznoxeHne MHOrousieHa Ha MHOKUTE-

JIU: BBIHECEHHE OOIIET0 MHOKHTEIS 32

CKOOKH, rpynmnupoBka. Paznoxxenue

KBaJpaTHOTO TPEXWICHA HA JIMHCWHBIE

MHOKHUTENNA. MHOTOYJICHBI C OTHOH T1e-

peMeHHo. KopeHb MHOTOWJIEHa.

3.5. @opmynbl | DopMyITBI COKpAIIEHHOTO YMHOXKeHHs: | Jloka3biBaTh GOPMYIIBI COKPAIEHHOTO 20
COKpa- KBaJpaT CyMMBI U KBaIpaT pa3HOCTH. YMHOXEHHSI, TPUMEHSTh X B Iipeolpa-
menHoro | Ky6 cymwmsl u ky0 pasnoctu. [IpencraB- | 30BaHHSIX BBIPRXKEHUHU U B BBIYH-

YMHOXE- | JICHHE B BHJIC MHOTOWICHA BEIDAKCHUNA | CICHUSX.
HUS (a £b)’u (a £ b)®. Tpeyrombuuk INacka- | BBIMONHATH pasnokeHHe MHOTOUJICHOB
ns1. DopMyIia pa3sHOCTH KBaJIPaToB. Ha MHOXHTEJIH.
dopMmyspl CYMMBI KYOOB U pa3HOCTH
KyOOB. Pa3noxeHre MHOTOUJICHA Ha
MHOKHUTEJIN: BEIHECEHUE OOIIEro MHO-
KUTEIS 332 CKOOKH, TpynmupoBka. [1o-
HATHE O TOXICCTBAX U METO/IaX UX J0-
Ka3aTeahCTRa.

3.6. Cucrembl | YpaBHEHUE C IByMsI IEPEMECHHBIMH. OnpenensiTh, ABISASTCS JIH Mapa Yuces 16
JIUHEH- JluneitHOE ypaBHEHUE C IByMsI ITepe- pElIeHNEM TaHHOTO YPABHEHUS C IBYyMsI
HBIX MeHHBIMHU. [IpuMephI perieHus ypaes- MEPEMEHHBIMH; TPUBOAUTH TPUMEPHI
ypaBHe- HEHUI B 1ebIX yucnax. CucremMa ypaB- | pellieHH ypaBHEHHH ¢ ABYMs IIepeMeH-

HUU HEHUH ¢ ABYMsI IEpEMEHHbIMU. PaBHO- HBIMH.

CHJIBHOCTH cucTeM. Crucrema JIByX JIH-
HEWHBIX YPABHEHUH C IBYMs IEPEMEH-

Pemats 3amaqn, anredpandeckoi Mojie-
JIBIO KOTOPBIX SIBIAECTCS YPABHEHHE C
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HBIMH; PEIIICHUE MTOICTAHOBKOW U CIIO-
xeHueM. [IpuMepsl pereHus cuctem
JIMHEMHBIX YPaBHEHUH C HECKOJbKUMU
MEPEeMEHHBIMH. PellleHne TEeKCTOBBIX
3aja4 anredpanyeckiuM crocodom. ['pa-
(hmyeckast HHTEPIIpETaNNs YPaBHEHHS C
IBYMS TIepeMeHHBIMH. | paduk mrHein-
HOTO YPaBHEHUS C IBYMS IEPEMCHHBI-
MH. YTIIOBOH KO3 DHUITHEHT TIPSIMOL;
YCIIOBHUE MapaIIeNIbHOCTH MPSAMBIX.
YcnoBue nepreHAuKYISIPHOCTH TIPsi-
MBIX.

JIByMsI IEPEMEHHBIMH, HAXOANUTH LIEJIbIE
pewenus mytem nepedopa. Pemats nu-
HelfHbIEe YpaBHEHHS U HECIIOKHBIE ypaB-
HEHUs BTOPOH CTENEHH ¢ ABYMS Iepe-
MEHHBIMU B IIEJIBIX YHCIAX.

Pemate cucteMbl ByX ypaBHEHUH C
JIByMsI IEPEMEHHBIMH, YKa3aHHBIE B CO-
JepkaHuu. Pemate cucteMsl ypaBHEHUI
C HECKOJBKUMH TIEPEMEHHBIMI.

PemaTs TekcToBBIE 3a7aUn anreOpande-
CKUM cII0cOO0M: TIEPEXOAUTH OT CJIO-
BECHOH (pOPMYITHPOBKH yCIOBUS 3a/1a4n
K ajreOpanvecKkoil MOJeIH IyTeM CO-
CTaBJICHUS CUCTEMbI YPaBHEHUH; pe-
11aTh COCTABJIEHHYIO CUCTEMY ypaBHE-
HUH; HTHTEPIPETUPOBATH PE3yIbTAT.
HccnenoBarhk cucteMbl ypaBHEHUM €
JIByMsI IEPEMEHHBIMH, COJIeprKalliye
OykBeHHBIE KO (DUITUEHTEHI.

Crpouts rpadvKu ypaBHEHUH C IByMS
MepPEeMEHHBIMH.

KoncTpynpoBath 5KBHUBaJI€HTHbIE peye-
BbI€ BRICKA3BIBAHUS C UCIIOIB30BaHHEM
anredpanvIeckoro ¥ reOMEeTPUIECKOTO
SI3BIKOB.

Hcnonp3oBaTh PyHKINOHATBEHO-
rpadudeckue mpeaCcTaBIeHAS IS pe-
IIEHHS U UCCIIEI0BaHUS YPaBHEHUN U
CHUCTEM.

HroroBoe moBTOpeHne Kypca anredpa 7 kiacca 9 1
[IpomesxyTouHnas aTTecTanusi B HopMe KOMIUICKCHOH KOHTPOJIbHOM padoTh
Horo | 105 | 15 |11
7 kaacc (reomeTpus)
3.7. Havans- | Harmsmasie npencrasnenus o purypax | Pacnos3naBate Ha uepTexax, pucyHkax u | 10 2 1
HBIE T€O- | Ha IJIOCKOCTH: MPsIMasi, OTPE30K, Iy, MOJIEIISIX TeOMETpHUYECKHEe PUTyPBHI,
METpHUYe- | yrod, JOMaHas, MHOTOYTOJIbHHK, Ipa- KoHurypanuu guryp (Tiockue u npo-
CKHE CBe- | BWIBHBIH MHOTOYTOJILHUK, OKPY>KHOCTb, | CTpaHCTBeHHBIE). [IprBOIUTE IpUMEpHI
JeHUS. Kkpyr. M300paxeHne reoMeTpruIecKix aHaJIOTOB T€OMETPUYECKUX PUryp B
¢uryp. JnmHa otpeska, tomanoii. [le- OKpPY’KarollleM MHpE.
pUMETp MHOTOYTOJIbHUKA. Bo3HUKHOBe- | V3MepsTh ¢ TOMOIIBIO HHCTPYMEHTOB H
HHUE FeOMETPHUHU Ha npakTuke. [IoHATHEe | CpaBHUBATH AJIMHBI OTPE3KOB.
0 BBINTYKJIOH TeOMeTpUIecKoi urype. Pemath 3a1aun Ha HAXOXKIEHUE AJTUH
JlokazaTensCTBO, OMPENENIEHHS, aKCHO- | OTPE3KOB, IEPHMETPOB MHOTOYT'OJIbHU-
MBI, TEOPEMBI, CIIEJICTBUSI. KOB.
VYroin. Bunel yrinos. buccekrpuca yrna, | BeigensTs B ycJIOBUH 3aJauu JaHHBIE,
CMEKHBIE U BEPTUKAIILHBIE YIITBI H UX HEOOXOTUMEIE JIJIsl €€ PEIICHUs], CTPOUTh
cBOMCTBO. I'pasycHas mepa yria. JIOTUYECKYIO LIEMOYKY PACCYy X ACHUM,
[epecexkaromuecs npsiMbie, yriibl 00pa- | CONMOCTABIIATH MOMYYEHHBIN pe3yIbTaT C
30BaHHBIC IPSIMBIMHU (BEPTUKAIBHBIE YCIIOBUEM 3a][a4H.
YTIIBI).
Ort 3emnemepust k reometpud. Iudarop
u ero mkona. Panec. Apxume.
3.8. Tpe- Tpeyrosnbauku. [IpsMoyroybHble, 0CT- DopMynHpOBaTh ONPEAEIECHUS IPSMO- 17 4 1
YTOJIBHU- | POYTOJbHBIE U TYNOYTOJbHBIE Tpe- YrOJILHOTO, OCTPOYT'OJIBHOTO, TYIIO-

K1

yroJdbHUKH. BricoTa, MeanaHa, OMCCEeKT-
puca, CpeiHss JUHUS TPEYTrOJIbHUKA.
3ameuaTesbHBIE TOUYKH TPEYTOJbHUKA!

YroJIBHOTO, PAaBHOOEAPEHHOTO, PABHO-
CTOPOHHETO TPEYTOJILHUKOB; BHICOTHI,
MeMaHbl, OMCCEKTPHUCHI, CPETHEHN JIH-
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TOYKH [TEPECCUCHHSI CEPEIUHHBIX TTep-
MEHANKYJSPOB, OUCCEKTPUC, MEITUAH.
OxpyxHocTh Diinepa. PaBHoOeIpeHHbIE
Y PABHOCTOPOHHUE TPEYTOJIbHUKHY;
CBOWCTBA U MPU3HAKH PABHOOCIPSHHOTO
TpeyronpHuKa. CyMMa YTOoB TPEYTOJIb-
HUKa. BHENIHWE yrITbl TPeyroibHIKA,
TeopeMa O BHEIIHEM YTJIe TPEyroJib-
Huka. HepaBeHCTBO TpeyroiabpHUKA (3a-
BHCUMOCTb MEX/TY BETUMUHAMH YTIIOB U
CTOPOH TPEYTOJLHUKA).

[Tpu3Haku paBeHCTBA TPEYTOJIHHUKOB.

HUH TPEYrOJbHUKA; PacliO3HABAaTh U
n300paXkaTh UX Ha YepTEKax U PUCYH-
Kax.
OOBACHITH ¥ WIUTIOCTPUPOBATH HEPa-
BEHCTBO TPEYTOJIbHUKA.
DopMyIHpOBaTh U JOKA3BIBATH TEOPE-
MBI O CBOMCTBaX M MPHU3HAKaX PaBHO-
OepeHHOr0 TPEeyroJbHUKA, COOTHOIIIE-
HUSX MEXITYy CTOPOHAMH U YTIIAMH Tpe-
YTOJIBHHKA, CyMME YTJIOB TPEYTOJIHLHUKA,
BHEIIIHEM YTJIe TPEYroJIbHUKA.
®opMyarpoBaTh U AOKa3bIBaTh TEOpPE-
MBI O IPU3HAKAX PAaBEHCTBA TPEYTOJIb-
HUKOB.

3.9. [Mapan- [Tonstre napamienbHOCTH NpSAMBIX. AK- | @OpMynIHpOBaTh ONpeAEIeHUS 13
JeNbHBIE | cMoMa MapaiensHocTu. [locTtpoeHne MapauIeIbHBIX MPSIMBIX; YTJIOB,
HpsiIMbIE NapauIeIbHbIX IPAMBIX. [Ipu3HaKy 1 00pa30BaHHBIX NPH [IEPECEUCHUN ABYX
CBONCTBA NapaJJIENIbHBIX NPSMBIX. Pac- | mapaulenbHbIX OPSIMBIX CEKYILEH;
CTOSIHUE OT TOYKH JI0 MpsIMOM. PaccTosi- | mepneHauKyIapHBIX MPSIMBIX;
HUE MEXIY NapauIeIbHBIMU NPSIMBIMU. | MIEPIEHANKYJISIpA U HAKIOHHOM K
HeoOxomumele 1 10CTaTOYHBIE YCIOBUS. | TIPSMOHN; CEPEIUHHOTO MEPIEHINKYIISIpa
Kontpnpumep. JlokazaTenbcTBO OT MPO- | K OTPE3KY; PaCHO3HABATh U H300pakaTh
TuBHOTO. [IpsiMast 1 oOpaTHast TEOpeMBl. | UX Ha YepTexkax U PUCYHKaX.
[TonsTHe 00 akcMOMaTHKE U aKCHOMa- DopMyIHPOBATH AKCHOMY
TUYECKOM MOCTPOEHUHN TEOMETPHH. MapajuIeIbHBIX MPSMBIX.
«Hauanay» OBxnuna. JI.Jiinep. Bocnpoussoauts (hopMyTUPOBKH OTIpe-
H.N. Jlo6aueBckwuii. UcTopwust msaToro JIeJICHUM; KOHCTPYUPOBATh HECTIOKHbBIC
MocTyJaTa. onpezAeneHus caMocTosTensHO. Boc-
TeopeMmbl; CIIECTBUS U3 TEOPEM. MPOU3BOJUTE (POPMYIUPOBKHU H JOKA3a-
TEJIbCTBA U3YYEHHBIX TEOPEM, IPOBO-
JIUTh HECTIOXKHBIE T0KA3aTENIbCTBA CaMO-
CTOSITENTFHO, CCHIIATHCS B X07I¢ 000CHO-
BaHUH HA ONPEAEICHUS, TEOPEMBI, AK-
CHOMBI
3.9. CootHo- | OkpyxHOCTB 1 KpyT. OcHOBHEIE cBOW- | DopMyIMpoBaTh OnpeieieHus IOHATHH, | 22
HICHUS ctBa. Llentp, paguyc, tuamerp. [yra, CBA3aHHBIX C OKPY>KHOCTBIO, IIEHTPAIIb-
MEXIY xopaa. Cekrop, cerMeHT. LleHTpasbHbIii, | HOrO ¥ BIMCAHHOIO YTJIOB, CEKYIIEH U
CTOpPOHA- | BIIMCAHHBIN Yroj, BEIUYMHA BIMCAHHO- | KAacaTeJIbHOW K OKPY>KHOCTH, YIJIOB,
MU U YT- | ro yriaa. OCHOBHbIE YEPTEKHbBIE HH- CBA3aHHBIX C OKPY>KHOCTBIO.
J1aMu CTPYMEHTHI U PELIEHHUE 3a/1a4 Ha T10- ITob30BaTHCS YEPTEKHBIMU HHCTPY-
Tpe- CTpOCHHE. MEHTaMH. BBINONHATE MpocTenmme 3a-
yronbHu- | [Ipu3Haku paBeHCTBa MPAMOYTOIBHBIX Jla4M Ha TIOCTPOEHHE.
Ka TpeyroiapHuKoB. KacaTenbHas u cexy- DopMyIHPOBATH OMPEAEIEHHE PABHBIX

11ast K OKPYXHOCTH; PaBEHCTBO Kaca-
TEJIHHBIX, TPOBEACHHBIX U3 OJHON TOY-
ku. MeTpuieckre COOTHOIICHHUS B
OKpPY>KHOCTH: CBOIMCTBa CEKYyIMX, Kaca-
TeIbHBIX, XOpA. OCHOBHBIE 3aJ]auX Ha
[IOCTPOEHUE: JIeJIEHUE OTpe3Ka I10110J1aM,
MIOCTPOEHNE TPEYTOJIbHUKA 110 TPEM
CTOpPOHaM, IOCTPOEHHUE NEPIEHANKYIISI-
pa K MpsIMOii, TOCTPOECHUE OUCCEKTPHUCHI.
Pemenwne 3anad Ha BEIYHCIICHHE, JOKA-
3aTeJIbCTBO U IOCTPOEHUE C UCIIOIIB30-
BaHHEM CBOWCTB U3yUEHHBIX (UTYP.
[TocTpoeHunst ¢ MOMOIIBIO IUPKYIIS U
nuHelku. Tpucekuus yraa. Ksagparypa

TpeyroisHUKOB. POpMYIHPOBATH U J10-
Ka3bIBaTh TEOPEMEBI O TIPU3HAKAX pa-
BEHCTBA TPEYTOJIHHUKOB.
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| kpyra. Y nBoenue ky6a.

HroroBoe moBTOpeHUE Kypca reoMeTpHst 7 KJ1acc 8
[TpomexyTodHas arrectanys B (hopMe KOMIUIEKCHOW KOHTPOJIbHON paboThI
Hroro | 70 | 11
4 8 kiacc (anredpa)
4.1. Panmo- Anrebpanyeckas 1poob. OCHOBHOE ®dopMyaUpoOBaTH OCHOBHOE CBOHCTBO 23 5
HaJgbHBIC | CBOMCTBO anreOpamdeckon apoou. Co- anreOpandecKkoi Ipodu M MPUMEHSTh
Ipoou Kpamenue apooeit. CiiokeHue, BHI- ero s mpeoOpa3oBaHmsl IpoOeH.
YUTAaHUE, YMHOKEHUE, JICICHUE anreo- BremonHaTh nefcTBus ¢ anrebpanye-
pandeckux apobeii. PanimoHanbHbIe BEI- | CKUMH Ipo0sMu. [IpencTaBisaTs 1enoe
pakeHUsl U UX npeoOpa3oBanus. Jloka- | BRIpakeHHE B BHJIC MHOTOYJICHA, 1POO-
3aTeJIbCTBO TOXICCTB. HOE - B BUJIC OTHOIIICHUS MHOTO4JICHOB:
JTIOKAa3bIBATh TOXKICCTBA.
4.2. Keanpart- BeckoHeYHbIE MEPHOIUUCCKUE OnuceIBaTh MHOXKECTBO IICJIBIX YHCEIL, 18 3
HBIC KOp- | NpoOu. beckoHeYHbIe HEePHOANYECKHE | MHOYKECTBA PAIMOHANBHBIX YHCEIN, CO-
HU npobu. PacivpeHrne MHOXECTBA HATy- | OTHOIICHUSI MEXTy 3TUMU MHOXKECTBA-

paJbHBIX YHCEIT IO MHOXKECTBA LIETBIX,
MHO’KECTBA IIEIBIX YMCEIT 10 MHOXKECTBA
parnoHanbHbIX. [loHATHE 00 Mppalro-
HaJbHOM uucie. JlecaTnunbie mpuou-
YKEHUSI HPPalMOHATIBHBIX Yricen. MHo-
YKECTBO JCWCTBUTENBHBIX YHCEIN, TIPE/I-
CTaBJICHUE JICUCTBUTEIBHBIX YUCEN B
BHJIe 0ECKOHEUHBIX IECATUYHBIX APO-
Oeii. 300pakeHne NeHCTBUTETLHBIX
YHCeIl Ha YUCIIOBOM ocH. [lelcTBUTENb-
HBIC YHMCJIa KaK OECKOHEYHBIC JIECSITHY-
Hble qpodu. CpaBHEHHE ACICTBUTEIb-
HBIX Yncen. Apudmernyeckue neicTBUS
Haj HUMU. [IpuOnvkeHHbIC JeHCTBUS C
JIEeCATHIHBIMU Apo0siMu. OKpyTiieHne
gucen. [Ipukuaka u orieHKa pe3yabTa-
TOB BBIYHCIICHUH.

CrangapTHoe 0003HaUEHUE YHCIOBBIX
MHOKECTB.

NnmrocTpaiivsi OTHOLIEHUN MEX-
Jly MHO>KECTBAMU C TTomolibio J{ua-
rpaMMel Diinepa-Bena. [[nnHa okpyx-
HOCTH, 9YUCJO0 Iy, AnnuHa gyru. CooTBeT-
CTBHE MEXIY BETUIHHON IIEHTPAITBHOTO
yria v JUIMHOM IyTH oKpyxHocTH. Oce-
Bas W 3epKayibHas cummetpus. M3o6pa-
JKEHUE CUMMETPUYHBIX QUTYD.

HcTopust popMupoBaHUs TOHITHS
YyClia: HaTypajbHbIE YKCia, Apo0u, He-
JIOCTAaTOYHOCTh PAITMOHATEHBIX YHCEIT
JUTSI TEOMETPUUISCKUX U3MEPEHUH, Hppa-
LHUOHAIBHOCTD YHUCIA.

Ucropust uucna nu.

[TonsTHe KBagpaTHOTO KOPHS, apudme-
THYECKOT0 KBaJpaTHOTo KopHsi. Mppa-
[MOHATBHOCTD YHCIIA W 2 ¥ HECOM3ME-
PHUMOCTEL CTOPOHBI ¥ IMarOHAIIA KBaIpa-
Ta. YpaBHenue Bua x> = a. CBoiicta
apupMETHIECKUX KBAIPATHBIX KOPHEH:
KOpEHb U3 MPOU3BEIACHUS, YACTHOTO,
crenenu. Toxnectso Buaa (kx)>=a, rue

MHU.
[TpuBOANTH PUMEPHI HPPALTHOHATBEHBIX
YHCeJ, paCO3HABATh PA[HOHABHBIE U
UppanroHaNbHbIC YHCHa, H300pakaTh
YHCIIa TOYKaM{ Ha KOOPIUHATHOM Tpsi-
MOI1.

HaxomuTh necsTuuHble MPUOITHKCHUS
PaLMOHATBHBIX U HPPAMOHATIBHBIX YH-
Cell, CPaBHUBATh H YIOPSIOYNBATh JICH-
CTBHUTENbHBIC ncia. OMUCHIBATh MHO-
JKECTBO JICHCTBUTEIBHBIX YUCETI.
Hcnonp30BaTh B MICEMEHHON MaTeMa-
THUYECKOW peur 0003HaYCHUS U Tpadu-
YEeCKOE U300paKeHUE YNCIIOBBIX MHO-
JKECTB, TEOPETUKO-MHOKECTBEHHYIO
CHMBOJIMKY. J[OKa3bIBaTh CBOWCTBA
apu(MeTHYECKUX KBaJIpaTHBIX KOPHE;
NPUMEHSTH UX K IPeoOpa30BaHUIO BbI-
paxeHuu.

BoruucisTh 3Ha4eHMSI BBIPAXXEHUH, CO-
JiepKalux KBaJlpaTHbIE KOPHU; BBIpa-
JKaTh IePEMEHHbIC U3 TEOMETPUUECKHX
U Guszndeckux Gopmy.

Uccnenosars ypaBHEHHE BUIA X°= @
HaXOJWUTh TOYHBIC U TIPHOIIMKEHHBIE
KopHH TipH a > 0
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a >0. IIpumeHeHne cBOHCTB apupmeTu-
YeCKHUX KBaJpaTHBIX KOpHEW K peodpa-
30BaHMIO YHCIIOBBIX BBIPAXKEHUH U K
BeuucneHusaM. Oynkuus Y = Jx , e€
CBOMCTBA U TpaduK.
4.3. Ksanpat- | KBagpaTHslil TpexuiieH, pa3ioxkeHue Pacnio3HaBaTh KBasipaTHbIE ypaBHEHUSI. 21 7 2
HBIC KBaJpaTHOTO TPEXWICHA Ha MHOXKUTENH. | Pacmo3HaBaTh KBaApaTHBIN TPEXWICH,
ypaBHe- KsanpaTtnoe ypaBHenue. Henonueie BBISICHATH BO3MOXHOCTb PA3JI0KEHUS Ha
HUS KBaJpaTHble ypaBHeHU1. PopMyIia KOp- | MHOXKHUTEIH, IPEACTABIISIT KBAaAPATHBIN
Hell KBapaTHOTO ypaBHeHUs. TeopemMa | TpexwsieH B BUAE MPOU3BEICHHUS JINHEH-
Buera. PewieHue ypaBHeHUM, CBOAS- HBIX MHOHUTEJIEH.
LIMXCSI K KBagpaTHbIM. bukBaapatHeie OnpenensaTs HaTMUUe KOPHEH KBa-
ypaBHeHus1. PelieHne TeKCTOBBIX 3a/1ad | PaTHBIX ypaBHEHUH 10 JUCKPUMHUHAHTY
C TIOMOIIBIO KBaAPATHBIX YPaBHEHHH. 1 KO3 PUIHEHTAM.
IT. ®epma, ®@. Buer, P.Jlexapt. Uctopusi | MccnenoBaTh KBajgpaTHbIE YpaBHEHUS C
BOIMPOCa O HaXOkIeHHe GOpMYIT KOpHEl | OyKBeHHBIMH K0d(duiimenTamu.
anreOpanvecKuxX ypaBHEHUIA, Hepas3pe- [TpoBoaKTE HOKa3aTENBHBIE PacCykKe-
LIMMOCTh B paluKanax ypaBHEHHUH cTe- | HUA O KOPHAX yPaBHEHUS C ONOPOH Ha
reHn, 0omeInedt yeteipex. H. Taprambs, | omnpezaeieHne KOpHS, GyHKITHOHAIBHEIC
k. Kapnano, H.X.AGeinb, O.anya. CBOMCTBA BBIPAKCHHM.
Pewiate nuHeliHbIE, KBaIpaTHBIC YPaB-
HEHHMS, a TAK)KE YPAaBHEHUs, CBOSIILIHC-
Csl K HUM.
4.4. Hepasen- | CpaBHenue uuncen. Yucnossle HepaBeH- | QOpMyIHpOBATH CBOMCTBA YHCIOBBIX 18 5 2
CTBa CTBa U UX cBoiicTBa. [loHATHE O JOKA3a- | HEPABEHCTB, WIIIOCTPUPOBAThH UX HA
TEJNbCTBE HEPAaBEHCTB. J{0Ka3aTenbCcTBO | KOOPAMHATHON MPSIMOH, JOKa3bIBATh
YHCJIOBBIX U aJIreOpanvecKux Hepa- anreOpanvecku; NPUMEHITh CBOMCTBA
BeHCTB. HepaBeHCTBO ¢ 0J1HOM mepe- HEPABEHCTB [IPU PEUICHUU 3aa4.
MEHHOH. PABHOCUJIBHOCTb HEPABEHCTB. Pemate nuHelHbIE HEPABEHCTBA, CUCTE-
3a/laHre MHOXKECTB MTEPEYHCIICHUEM MBI JINHEHHBIX HEPABEHCTB.
3JIEMEHTOB, XapaKTEPUCTHUECKUM CBOM-
ctBoM. IlycToe MHOecTBO 1 ero 060-
3HAYCHHE.
4.5. Crenenp | CremneHs C LEIbIM MIOKA3aTEIEM H €€ ®dopmynupoBaTh onpeeneHue crerneHn | 16 6 1
C LIENBIM | CBOHCTBA. C LIeJIBIM noKa3zatesneM. Popmynupo-
nokasa- CraTtucTryecKre XapaKTepPUCTHKH BaTh, 3alIUCHIBATh B CHMBOJIMYECKOM
TeJeM. HabopoB uncen. Tadmump! yactot (ab- (dbopMe U WILTIOCTPUPOBATH IPUMEPAMHU
DjeMeH- | COJIOTHBIX M OTHOCUTENbHBIX). [IoHsATHE | CBOMCTBA CTENEHHM C LIEIbIM MOKa3aTe-
THI CTaTU- | 00 WHTEPBAJIHLHOM METOJIC aHall3a YhC- | JIeM: IPUMEHSATh CBOMCTBA CTENICHHU JIJIS
CTHKH JIOBBIX JIaHHBIX. [ icTorpamma. npeoOpa3oBaHHs BIPAKECHUH W BBIYHC-
JICHUH.
W3Bnekats nHGpOpMAIIHIO U3 TAOIHUIT
YacTOT ¥ OPraHU30BHIBATh HH(POpMa-
U0 B BUIC TAOJIHIl 9aCTOT, CTPOUTH
MHTEpBaJIbHBIN paf. Vcrons30BaTh
HaTJSITHOE TIPEJICTaBIICHHE CTATHCTHYC-
CKOM HH(POPMAITUH B BUJIE CTOJIOUATHIX
Y KPYTOBBIX AHArpaMM, TUCTOTPAMM.
Hrorosoe noBTopenue Kypca anreOps 8 kiacca 12 1
[TpomMexyTouHas arrectaius B GoOpMe KOMIUICKCHOW KOHTPOJIbHOM padoThI
Horo | | 108 | 26 | 11
8 kaace (reomeTpus)
4.6. YeTsl- Harnsinaeie npencraBnenus o purypax | PacmosHaBate Ha yeprexax, pucyHkax u | 13 3 1
pex- Ha MJIOCKOCTU: MHOTOYTOJILHHK, Tpa- MOJIEIISIX YETHIPEXYTOJIbHUKH.
YTOJIbHY- | BHJIbHBIA MHOTOYTOJbHUK. YeThI- DopMyIUPOBATh U JIOKA3bIBATH TEOpE-
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K1 PEXyTOJbHUK, TapalIeIorpaMM, mpsi- MBI O CpeAHEH IMHUN TPEYTOJIbHUKA U
MOYTOJIFHUK, KBaJpaT. MHOroyronsHu- | Teopemy ®aneca.
KM, YTJIbl MHOTOYT OJIbHUKOB. DopMyIUpOBaTh ONIPEENICHNS ITapal-
Teopema Paneca, neieHre oTpe3ka Ha N | Jejrorpamma, NpsiMOyToJIbHUKA, KBajpa-
paBHbIX yacTeld. CpeaHsis IMHUA Tpe- Ta, poM0a, Tparneuun, paBHOOE IPeHHON
yrojapHuka. TeopeMa o cpeHell INHUKA | ¥ OPSAMOYTONbHOU Tpaneuu, CpeaHei
TpeyrojapHuKa. YeTbipexyroiabHuk. [la- | IuHUM Tpamenuu; paclo3HaBaTh U
panenorpamMmm, TEOPEMBI O CBOMCTBAX n300paXxkaTh UX Ha YepTEKax U PUCYH-
CTOPOH, YIJIOB U AWAroHajel mapamuie- | Kax.
jorpamma u ero npusHaku. Ipsmo- DopMyITUPOBATh U JOKA3bIBATH TEOPE-
YTOJIBHUK, TEOPEMA O PaBEHCTBE JUaro- | Mbl O CBOMCTBAxX M NMpHU3HAKaX Mapasuie-
HaJsled npsiMoyronbHuKa. Pom0, Teopema | orpaMma, npsMOYToJibHHKA, KBaapaTa,
0 cBoiicTBe muaroHaineil. Ksagpar. Tpa- | pomb6a, Tpamenmu. MccnenoBath cBoM-
MeIHs, CPEIHSS IUHUS TPAleluy; paB- | CTBa YETHIPEXYTOJIBHUKOB C TIOMOIIBIO
HOOeIpeHHas! Tparemus. KOMITBIOTEPHBIX TIPOTPAMM.

Pemenue 3anau Ha Beruncaenue, | Pemats 3amaun Ha HOCTpOEHUE, HOKa3a-
JIOKa3aTeJIbCTBO U IOCTPOCHUE C UC- TEJIbCTBO U BBIUMCIIEHUSL. Moaenupo-
MOJb30BaHHEM CBOMCTB HN3Yy4YCHHBIX (1)1/1- BaTh YCJIOBHE 3aJia4M C IIOMOIIBIO 4Y€p-
ryp. TeXa WIN PUCYHKA, IPOBOJUTH JOTOJ-

HUTEJbHBIE IOCTPOCHUS B XOA€ pellie-
HUs. Beinensats Ha ueprexe KoHUry-
paru, HeoOXOUMBIE JUTSI TPOBEACHHUS
000CHOBaHUI JIOTMYECKUX LIaroB peLle-
Hus. MHTepnpeTupoBaTh NOIYyYEHHBIN
pe3yabTaT U COMOCTABIIATE €T0 C yCIIO0-
BUEM 3aJa4u
4.7. [Mnomane | [loHsTHE TUTOMIAMN QUTYPHL; SIMHHIIEI Haxoauts muiomiaas mapamienorpaMma 14
u3MepeHust mwiomaau. [Inomans npsiMmo- | o gpopmyie.
YroJibHHUKa, TPC€YTroJIbHUKA, ITapaICiio- Breraucnars rmjiomanan KBagpaToB, IIps-
rpamma, Tpareuus, kBaapara. TeopeMa | MOYTOJbHHUKOB, TPEYTOJbHUKOB, apaj-
[Tudaropa. JIENIOTPaMMOB, TPaNeLUH UCTIONb3YS
(hOpMYJIBI TLIOIIATH.
DopMyIUpOBaTh U IOKAa3bIBaTh TEOPEMY
[Tudaropa.

4.8. [Tomo6- [TonsTHE O MOAOOHBIX TPEYTOIBLHUKAX. ®dopmyaupoBaTh ONpPEICIICHUE 110100- 19
Hele Tpe- | [Ipu3Haku mompoOus TpeyrobHUKOB. HBIX TPEYTOJbHUKOB. DOpMYyIMpPOBATh U
yroneHU- | Teopema o IpONOpLIHOHATBHBIX OTPE3- | JOKa3bIBaTh TEOPEMBI O IPU3HAKaX IO-
KH kax. CBoiicTBa MOOOHBIX MHOTOYTIOJIb- | JOOUS TPEYTOJbHUKOB

HUKOB. OTHOIICHHE IEPUMETPOB U
IUI0INAAeH Mo00HBIX MHOTOYTOJIbHU-
KOB.

4.9. Oxpyx- B3anMHoe pacnionoxeHue npsMon u DOopMyIUPOBATH ONPEAECIICHHUS ITOHS- 18

HOCTb OKPY>KHOCTH, ABYX OKpy>kHOcTell. Kaca- | Tuii, CBI3aHHBIX C OKPY>KHOCTbIO, LI€H-

TEJbHAs U CEKyIIast K OKPYKHOCTH, UX
cBOlcTBa. ['eoMeTprUECKOE MECTO TO-
4yek. buccekTpuca yria Kkak TeoMeTpu-
YECKOE MECTO TOYEK, paBHOYNAJIEHHBIX
0T cTOpoH yria. CepelMHHBIN TIEpIIEH-
JHKYJISIp K OTPE3KY KaK T€OMETPUIECKOE
MECTO TOYCK, paBHOYIIaHéHHBIX OT KOH-
0B oTpe3kKa. [lepnenaukynsp u
HaKJIOHHAS.

TPAJIBHOT'O U BIIMCAHHOT'O YIJIOB, CEKY-
el 1 KacaTeIbHOW K OKPYKHOCTH, yT-
JIOB, CBA3aHHBIX C OKPY>XHOCTBIO.
®opMynIMpPOBaTh U JOKA3BIBATH TEOPE-
MBI O BIIMCAHHBIX YIJIaX, yIiax, CBsI3aH
HBIX C OKPYKHOCTBIO.

N3o06pakath, pacio3HaBaTh M OIHCHI-
BaTh B3aMHOE PACIIOJIOKEHUE MPSAMOU
Y OKPY>KHOCTH.

IIpuMeHsTh CBOMCTBA KACATEIBHOM K
pEILIEHNUIO 3aa4.

OOBACHSTD, YTO TaKOE T€OMETPUUECKOE
MECTO TOYEK, TPHUBOJUTH MPUMEPHI
TEOMETPUUYECKUX MECT TOUEK.
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Pemiats 3amauu Ha mocTpoeHue, AoKa3a-
TEJIHCTBO U BHIYHCIICHUS. BBIIENATH B
YCIIOBUH 33/1a4H YCIIOBUE U 3aKIIO-
yeHue. Onupasch Ha yCIOBHE 3a/1a4H,
MPOBOJIUTH HEOOXOAUMEIC JJOKA3aTEIh-
HBIE paccyxaeHus. COmocTaBIsATh MOITy-
YEHHBIN PE3yNbTaT C YCIOBHEM 331a4H

HtoroBoe noBTOpeHne Kypca TeOMETpHsl 8 Kitacc 8
[IpomesxyTouHas aTTecTauus B opMe KOMIUIEKCHOH KOHTPOJIBHOM padoTh
Hroro | 72 | 16
5 9 kJjacc (ajaredopa)

5.1. Ksanpa- 2 . Boruucnsts 3HaueHus PyHKIUH, 3a1aH- 27 4
b Oynknun Y = X™ (mapabosa), cBoicTBa ynKumi, 321
TAYHAS 06 HBIX (hopMmyramu (Ipu HEOOXOJUMOCTH

u rpaduku. O0aacTh om JICHUS 1
(byHKIIHIS pad acThb onpeiene Croi WCIIOJTB30BaTh KAIBKYIISITOP); CO-
MHOKECTBO 3HaueHui QyHkiuu. CBoii- . N
OHCCTBO 3HATC g)y 1l 0 CTaBIJIATH TAOIUIBI 3HAYCHUH (DYHKITHHA.
CTBa (YHKIH, HX OTO pa>16<eH1/1e Ha Ctpouts 10 TOYKaM TpapuKu PYHKIIHH.
Tpauke: BospacTaHKe H yObIBaHue OnuceiBaTh CBOMCTBA (DYHKITHH HA OC-
HKIIUW, HYJIH (PYHKITUH, COXPaHECHU
by Hq » HYTH (DYHKIIHH, COXpaHCHHS HOBE €€ TpaUIecKOro MpeICTaBICHHS.
3HaKa. T eIIZHe H IOCTPOSHHE IpadrKOB MozenupoBath peabHbIE 3aBUCUMOCTH
(ymzpii. KoopuHATE BEpIIHHEI N1a- dopmynamu u rpadukamu. Uurate rpa-
pabosbl. I'paduk Mmonyiis. Mcnonb3oBa- (bHKU pealbHBIX 3aBHCHMOCTEH.
HUE rpauKoB QYHKINMI 11 pemeryd Hcnonb3oBaTh (YyHKIMOHATBHYIO CUM-
yp?BHeHHHKH cucrem. KpaapaTHbii . | BOMHMKY Ams 3amucu pa3HOOOpa3HBIX
TpéxuwieH. K TUYHAS QYHKITUSL
pexiie anpa as pyHKims, e (haKkTOB, CBSI3aHHBIX C PACCMATPUBAEMBI-
npeoOpa3oBaHKe C MOMOIIBIO BBIAETIE- MH (yHKITHAME, 0GOTAIIIAs OMEIT BEI-
HHUsl IOJHOTO KBapata. I'padui GyHk- TIOJTHEHUS 3HAKOBO-CUMBOJIMYECKHUX
2
muu Y =X Tloctpoenue rpapuka neiicteuit. CTpOUTH peyeBbie KOHCTPYK-
kBagpaTHuHON QyHKmu. [Tapamens- UM C UCIIOJIb30BaHUEM (YHKLIMOHANb-
HBII IepeHoc TpaduKOB BIOJb OCeil KO- | HOM TEPMHHOJIOTUU.
OpAWHAT ¥ CHMMETPHUS OTHOCHTEIHHO Hcnonb30BaTh KOMIBIOTEPHBIE TPO-
OCeH. TpaMMBI JUIS TIOCTPOSHUS TPaPUKOB
N (YHKIIHA, 1)1 UCCIICAOBAHUS TTOJI0XKEe-
Oynkuusa Y = X' mpu HaTypaJibHOM N, N
o HUSI HA KOOPJMHATHOM TIOCKOCTH Tpa-
e€ cBoiicTa u rpaduk. Kopens crenenu (b1KOB byHKIHI B 3ABUCHMOCTH OT 3Ha-
N, ocobeHHOCTH 4ETHBIX M HEHETHBIX N | genmii k 05 DHIHEHTOR, BXOJIAIIIX B
Apudpmernyeckuii kopenb. CBOHCTBa bopmysy. TlokassBaTh
koprei. CTenenu o paIfHOHaHFFHHMH CXeMaTHYEeCKH MOJI0KEeHUE Ha KOOP/IU-
MoKasarteisiMu, UX cBoiicTBa. Toxe- HATHOR MIOCKOCTH rpaduKoB GyHKIHii
CTBEHHBIE IPE0OPa30BaHUS UPPAIHO- Bina y=x2y = ax?, y= ax’ + ¢, y = ax? +
v} v b b 2
HAJIbHBIX BBIPAKCHUIT. KOPeHb TPETbell | byt b saBHCHMOCTH OT 3HAYCHIH KO-
crerieHu. [loHsTHE O KOpHE N-if CTENIEHN > HIMEHTOB, BXOASIIIX B HOPMYITL.
u3 yncia. HaxoxaeHne IpUOIIKCHHOTO | oo oornbo - o0 TBI M3y 9AEMBIX (hYHK-
3HaYCHUS KOPHSA C MOMOBIO KATBKYIA- | 11t CrponTs rpadHKi M3yHaeMbIx
TOpa. 3aIHCh KOPHEH C IOMOIILBIO CTe- (YHKIIHIT; OTIMCHIBATh UX CBOHCTBA.
TIEHU C JPOOHBIM ITOKa3aTeNeM. ToKa3BIBATS
CXeMaTHYEeCKH MOJI0KEHUE Ha KOOP/IU-
HATHOW TUIOCKOCTH TPaQHUKOB (PYHKITHIA
n
Y = X" . Haxoauth npuOimkeHHOS
3Ha4YCHUE apHU(PMETHYECKOTro KBaIpat-
HOT'O KOpHSI, KOPHS TPEThEHl CTerneHH,
KOPHSI C PallMOHAILHBIM TTOKa3aTeJIeM.
3anuceIBaTh KOPHU € TIOMOIIBIO CTeTIe-
HU C pallMOHAJILHBIM [T0Ka3aTeneM 1
MPOM3BOJIUTh TOXKJIECTBEHHBIE ITPeodpa-
30BaHMS UPPALMOHAIBHBIX BEIPAKEHHH.
5.2. VYpaBue- | Llenble panoHabHbIE YpaBHEHUs: Me- | BrIMonHATH gelcTBHs ¢ anrebpanye- 16 1
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HUS U | TOJ pa3JIOXKCHUS Ha MHOXHUTEIH JIEBOM | CKHMH JPOOSIMHU
HEpaBEH- | YacCTHU IIPU HYJICBOU MPaBOil YacTu U PacrioznaBath 1enbie U IpOOHBIE YpaB-
CTBa C | MeTox 3aMeHBI Hen3BecTHOTrO. J[poOHBIE | HEHWS.
OJTHOM ypaBHEHUS, CBEJICHHUE K IIEIBIM yYpaBHe- | Pemats npoOHO-palioHanbHBIE YpaB-
MEPEMEH- | HUSM U HEOOXOJMMOCTh IPOBEpKH. Pe- | HeHHMs, a TakKe ypaBHEHUsSI CBOJMMEIC K
HOM IeHne ApOOHO-palOHANBHBIX ypaBHe- | HHM.
HUH. Permenne TeKCTOBBIX 3a7a4 ainre0- | BeIMomHATE TpeoOdpa3oBaHus paIno-
paudeckumM criocodom. [Ipumeps pellie- | HAJIBHBIX BBIPAXKCHUH B COOTBETCTBUU C
HUS YpaBHEHUH TpEThEl U 4ETBEPTOI MOCTaBJICHHOW 11€JIbIO: BBIJICNATh KBaJI-
CTETIeHH C MCIIOJIb30BAaHUEM METO/IOB paT IBydIeHa, IeNyI0 9acTh Ipo0H
pa3NIoKEeHUS] HA MHOXKUTENU (3aMEHBI rp. [IpuMeHsaTs npeoOpa3oBaHus paiu-
nepeMeHHo). Cl0)XKHbBIE MPOLIEHTHI. OHAJIBHBIX BBIPAKCHUM JIJIS pelIeHuUs
Pemienue kBagpaTHbIX HepaBeHCTB. Pe- | 3amau
LICHUE pallMOHATBHBIX HEPABEHCTB Me- | PemaTh TeKCTOBBIE 3a1aun anreOpanye-
TOOM HHTEpBasIoB. CUCTEMBI U COBO- CKUM cII0cOO0OM: TIEPEXOIUTH OT CIIO-
KYITHOCTH palliOHaIHHBIX HEPABEHCTB. BECHOW (DOPMYIIMPOBKH YCIIOBHS 331241
[Ipumeps peneHus IpoOHO- K anreOpandecKoi MOJCIH ITyTeM CO-
palOHAJIbHBIX HCPABCHCTB. CTaBJICHUA YpaBHCHUA, p€IIaTh COCTaB-
JIEHHOE YpaBHEHHE; HHTEPIPETUPOBATH
pe3ynbTart.
Pacnio3naBaTh JIMHEWHBIE, KBAAPATHBIE U
IpoOHBIC HEpaBeHCTBA. Pemarh KBaj-
paTHBIE HEpaBEHCTBA HAa OCHOBE I'pa-
(dbHyeckux npencTaBiacHui. Pemrats
JIpOoOHO-paloOHAIbHBIC HEPABEHCTBA
METOJIOM WHTEPBAJIOB.

5.3. VYpasue- | Cucrema ypaBHEHHI ¢ AByMs niepeMeH- | OTnpenensrs, sBIsSeTCs JIM apa Yrcet 18
HUS U | HbIMU. Pemienue cucreM AByX ypaBHe- peleHneM JaHHOIO YpaBHEHUS C ABYMs
HEpPaBEH- | HMIi, OAHO U3 KOTOPBIX JIMHEHHOE, a MIEPEMEHHBIMH; IIPUBOAUTE IPUMEPEI
CTBa ¢ | apyroe BTopo# crenenu. [Ipumepsl pe- | pelieHus ypaBHEHUH C IByMs [IEPEMEH-
JBYyMS IIeHHS CUCTEM HETMHEWHBIX YPaBHEHHUN. | HBIMHU.
nepemen- | CHCTeMBI pallMOHANBHBIX YpaBHeHHH 1 | Pemiath 3agaun, anrebpandeckoit Mose-
HBIMH OCHOBHBIE TIPUEMBI UX pereHus. ['pa- JIBIO0 KOTOPBIX SBIISIETCS] YPaBHEHUE C

(bndyeckuii METO/T peIIeHNs] CUCTEM JIByMsI IEPEMEHHBIMH; HAXOTUThH IIEJIbIe

ypaBHeHUi. PellieHre TeKCTOBBIX 33/1a4 | pelleHus MyTeM nepedopa.

C IIOMOIIIBIO CUCTEM PAallMOHAIBHBIX Pemate cuctemsl 1ByX ypaBHEHUH C

YpaBHEHUH. JIByMsI IEPEMEHHBIMHY, YKa3aHHBIE B CO-
Jep>KaHHUH.
Penrath TekcTOBBIC 33/1a4H anreOpanye-
CKHM CIIOCOOOM: TIEPEXOIUTH OT CIIO-
BECHOI (DOPMYIIMPOBKH YCIIOBHS 3a/1a4U
K anreOpanveckoi MOJIeTH MyTeM CO-
CTaBJICHUSI CUCTEMbI YPaBHEHUH; pe-
IaTh COCTABICHHYIO CUCTEMY YpaBHe-
HUW; UHTEPIPETUPOBATH PE3YNIbTAT.

5.4. Apudme- | [ToHsITHE YUCITIOBOH TOCICIOBATEIBHO- [IpuMeHATs HHACKCHBIE 0003HAYCHHSI, 17
THYECKasl | CTH. 3aJaHue MOCIEeI0BATEILHOCTH PE- | CTPOUTH PEUEBBIC BHICKA3bIBAHUS C HC-
u reo- | KyppeHTHoOU (hopMyIoi U popMysioii N- | TOTb30BAaHUEM TEPMHUHOJIOTHH, CBS-
MeTpuye- | ro wieHa. ApupMeTHIecKas i reoMeT- 3aHHOM C TIOHATHEM IIOCJIEJOBATEIHHO-
CKasl Mpo- | pUYeCcKas MPOrpecCuy U UX CBOUCTBA. CTH.
rpeccuu ®dopmyiel N-To YieHa apuMeTHndeckoll | BBIYUCIATE YWiICHBI MOCIe0BaTEIhHO-

1 F€OMETPUYECKOM MPOTrPeECCUl, CYMMBI
HepBbIX N uneHoB. beckoHeuHas reo-
METpHYECKas IPOrpeccus, co 3HaMeHa-
T€JEM MEHBIIIUM [0 MOAYJIIO €MHHIIBI.
Nzobpaxkenne wieHOB apuhMeTHICCKOI
1 T€OMETPUYECKON POrpeccruil TOUKa-

cTeil, 3alaHHbBIX (popMyIToii N-To YiIeHa
WM PeKyppeHTHOM (hopMmyioit. Ycra-
HaBJIMBAaTh 3aKOHOMEPHOCTh B TIOCTpOE-
HUU MOCJIE0BATEILHOCTH, €CIIH U3-
BECTHBI TIEPBHIE HECKOJIBKO €€ YJICHOB.
H300paxath 4eHbl NOCIEN0BATEIBHO-
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MU KOOpPAMHATHOM IUTOCKOCTH. JInHeH-
HBIM U SKCTIOHEHIMAIbHBIN POCT.
Croxuble npoueHTsl. Pemenne 3agay Ha
MIPOrPECCHH.

CTH TOYKaMH Ha KOOPIWHATHOH ILTIOCKO-
CTH.

PacrioznaBaTh apuMETHIECKYIO U T€0-
METPHUYECKYIO IPOTPECCUU TIPHU PA3HBIX
cnoco0ax 3aianusi. BEIBOAWTE Ha OCHO-
BE JI0Ka3aTeIbHBIX paccykIeHui Gop-
MYJIBI OOITIETO WieHa apru(PMEeTHIeCKOU
Y TEOMETPUUECKOUN MPOrpeccuii, CyMMBI
MIEPBBIX N WICHOB apu(hMETHIECKOH
reoMEeTpUYECKON Mporpeccuit; pemarb
3aJlauM C UCIOJIb30BaHUEM 3TUX (op-
MYIJL.

PaccmarpuBaTh mpuMepsl U3 peajbHON
SKU3HU, WUTIOCTPUPYIOIINE U3MEHEHUE B
apuQMETUYECKON MPOTPECCHH, B TE0-
METPHUYECKON MIPOTPECCHH; N300pakaTh
COOTBETCTBYIOIIHE 3aBUCUMOCTH Tpa-
¢buuecku.

Pematp 3amaun Ha CIIOKHBIE TIPOIIEHTEI,
B TOM YFHCIIE 33/I1a4H U3 PEATbHOM ITpaK-
THKH (C MCIIOIb30BaHUEM KaIbKY-
JIATOPA)

5.5.

OneMeH-
TBIl KOM-
ouHaTo-
puku  u
Teopuun
BEpOSIT-
HOCTEeH

[onsiTre o ciyvaitHOM coObITHH. J{O-
CTOBEPHOE ¥ HEBO3MO)KHOE COOBITHE.
CpaBHeHue 11aHCOB. Pemenre koMOu-
HATOPHBIX 3a/1a4 epeOOpOM BapHUaHTOB.
Pemenue nornuecknx 3anad. Pemenne
KOMOWHATOPHBIX 33]a4 C TOMOIIBIO
npaBuiia yMHOKeHus. HaxoxaeHue Be-
POSITHOCTEN MPOCTEUIINX CITyYalHBIX
coObITuil. MHOXKECTBa 1 KOMOMHATOPH-
Ka. DJIeMEeHT MHOKECTBa, MOJIMHOKe-
ctB0. O0bEANHEHNE U IIEPECcCeUCHNE
MHOYECTB.

Pemenue 3ama4y Ha BEIYKUCIICHUE C MC-
MOJIb30BaHUEM CBOWCTB M3YUEHHBIX (U-
Typ.

ITonsiTHE O BEPOATHOCTH CIIy4alHOTO
coObITud. [loHsATHE U TpUMEPHI ClTydaii-
HBIX coObITHH. BepositHoCTh. YacToTa
COOBITHSI, BEPOSITHOCTh. PaBHOBO3MOXK-
HbIe COOBITHA U TIOACYET UX BEPOSITHO-
ctu. [IpencraBneHne 0 reoOMeTpUIECKOM
BEPOSITHOCTH.

CraTucTuyecKkuil Moaxo/1 K IOHATHIO
BEPOATHOCTH. BEposTHOCTH MPOTHUBO-
MOJIOXKHBIX COOBITHH. PaBHOBO3MOXK-
HOCTh coObITHiA. Kitaccuueckoe omnpeje-
neHune BeposiTHOCTH. [lepecTanoBkH 1
¢akropua. [Ipocreitmue hpopmybt
KOMOWHATOPUKH: YUCIIO COYETAaHUN U
yuCclo pazMenieHuil. MIx npuMeHenue
[IpY HAXOXJICHUH BEPOSITHOCTEN CIIy-
YalHBIX COOBITHI.

[IpuBoAUTH IPUMEPHI CITyYaHBIX CO-
OBITHI, TOCTOBEPHBIX M HEBO3MOKHBIX
coObITHii. CpaBHUBATH MIAHCHI HACTYII-
JIeHUs1 COOBITHH, CTPOUTH peueBbie KOH-
CTPYKIIMU C UCTIOIB30BAHUEM CIOBOCO-
yeTaHuil Oosiee BEpOSTHO, MATIOBEPOST-
HO U T.IL.

BremonHATh mepedop BceX BO3MOKHBIX
BapHaHTOB JIJIs TIepecdeTa 00bEKTOB
WA KOMOMHAINH, BEIAEISATEL KOMOMHA-
[IUU, OTBEYAIOIIUE 32IaHHBIM yCIIOBHSIM.
BremonHaTh mepedop BceX BO3MOKHBIX
BapHaHTOB JIJIs IIepecueTa 00bEKTOB
Wi KoMOuHaIuii. [IpuMeHsTh MpaBuUiIo
KOMOMHATOPHOTO YMHOXKEHUS JJIS Pe-
IIeHNA 33]1a4 Ha HaXOXKIeHHUE YHcia
00BEKTOB WJIU KOMOWHAIMI (JIMaroHau
MHOTOYTOJIbHHKA, PYKOTIOKATHSI, YHCIIO
KOZIOB, IA(POB, TTAPOJICH U T. 11.).
[IpoBOaUTH CiTydailHbIE SKCIIEPUMEHTHI,
B TOM YHCIIE C IOMOIIBIO KOMITHIOTEP-
HOT'O MOJIETTUPOBAHUS, HUHTEPIIPETUPO-
BaTh UX Pe3yibTaThbl. Beraucisars yacro-
Ty CIIy9aifHOTO COOBITHS; OTICHUBATh
BEPOATHOCTH C IIOMOIIBIO YaCTOTBI, IO-
Jy4eHHOH OIBITHBIM ITyTEM.

Pematp 3aaun Ha HAXOXKACHNUE BEPOST-
HOCTEH COOBITH.

IIpuBOAUTH IPUMEpPHI CITy4alHBIX CO-
OBITHII, B YaCTHOCTH JOCTOBEPHBIX U
HEBO3MOKHBIX COOBITHI, MAIOBEPOSIT-
HBIX coObITHH. [IpuBOIUTE IPpUMEPHI
PaBHOBEPOSITHBIX COOBITHH.
Pacnio3HaBaTh 3a/1a4n Ha OIpe/IeIeHNe
qKcila IEPECTAHOBOK M BBITIOIHSTH CO-
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OTBETCTBYIOIINE BBIYUCICHHUS.
PemaTs 3a1aun Ha BEIYUCIICHUE BEPOSIT-
HOCTH C PUMEHEHHEM KOMOWHATOPHKH.

HTtoroBoe moBTOpeHNE Kypea anreops! 7- 9 Ki1accoB 5 2
Horo | 102 | 16
9 kaacc (reomeTpus)
5.6. Bextopsr | [Tonsitre Bekropa. JnmHa (MOayss) Bek- | @OpMynHpoBaTh ONpeAeTIeHNS U HILTIO- 9 3
Topa. PaBeHcTBO BekTopoB. KoyuinHeap- | cTpupoBaTh HOHATHSA BEKTOPA, AJIMHBI
HBIC BEKTOPHI. Y MHOXKEHHE BEKTOpa Ha | (MOAYJIsl) BEKTOpa, KOJUTMHEAPHBIX BEK-
YHCII0, CyMMa BEKTOPOB, Pa3yio’KeHHE TOPOB, PaBHBIX BEKTOPOB.
BEKTOPA-TI0 ABYM HEKOJUIMHEAPHBIM Haxonuth yron Mexny Bekropamu. Bri-
BeKkTOopaMm. PemieHne 3a1a4 BEKTOPHBIM | TIOJNHATH ONEpalliy HaJl BEKTOPaMH.
METOIOM. BBIMOHATE MTPOEKTHI 110 TeMaM UCTIOJIb-
30BaHMs BEKTOPHOI'O METOA IIPHU pellie-
HHUM 3a7ja4 Ha BBIYMCIICHUS U JOKa3a-
TENbCTBA
5.7. Meton Koopaunate! BekTopa. BoeraucasaTs IIMHY U KOOPAWHATHI BEK- 10 1
koopau- | Pemenue 3amad KoopJMHATHBIM METO- TOpa, KOOPIMHATHI CEPEANHBI OTPE3KA.
HaT JIOM. Pemrats 3ama4n Ha mOCTpoeHUE, TOKa3a-
OcHoBHBIE 3a/1auu B KoopauHatax. Ko- | TenbcTBO W BhIYMCIECHUs. Moaenupo-
OpAMHATHI CepeaAnHBI oTpe3Ka. PopMyna | BaTh yCIOBHE 33Ja4d C HIOMOLIBIO Yep-
PacCTOSIHUS MEXIY JBYMS TOUKaMHU TeXa WIN PUCYHKA, IPOBOJUTH JOTOJ-
TUIOCKOCTH. Y paBHEHHE OKPY>KHOCTH C HUTEJbHBIC TOCTPOCHUS B XO/I€ pellie-
LEHTPOM B Ha4aje KOOPAUHAT U B JIIO- HUSL.
0011 3a1aHHOI TOUKe.
5.8. CootHo- | Yron mexny Bekropamu. CKalsipHOE ®dopmynupoBath onpeaenenus U womo- | 11 | 4
LICHUE MPOU3BEICHNE BEKTOPOB. CTpUPOBATh NOHSITHS CHHYCa, KOCHHYCA,
MEXTY CuHyc, KOCHHYC, TAH['€HC, KOTAaHT€HC TAHTe€HCa U KOTaHIeHCa OCTPOro yria
CTOPOHA- | OCTPOTO yria IPSIMOYTOJBHOIO Tpe- IPSAMOYTOJIEHOI'O TPEYTronbHUKa. BbIBO-
MU U yT- | yronbHUKa U yrioB ot 0 g0 180°; npu- JTUTH ()OPMYIIBI, BRIpaKaromue GpyHKI
JamMu BeZICHUE K ocTpoMy yriry. OCHOBHOE yIi1a OpsSMOYTOJIBHOTO TPEYTrOJIbHUKA
Tpe- TPUTOHOMETPUYECKOE TOXIeCTBO. Dop- | yepes ero croponsl. PopMyIHpoOBaTh
YTOJBHH- | MYJIbI, CBS3BIBAIOIINE CHHYC, KOCHHYC, oTpeJieNieHus CHHyca, KOCHHYCa, TaH-
ka. Cka- | TaHTeHC, KOTAaHT€HC OJTHOTO U TOTO XKe reHca, kotanreHca yrios ot 0 go 180°.
JSIpHOE yria. Pemenue 3a1a4 Ha BBIYHCIICHHE, BeiBoauThk OpMyIIBl, BBIpaXKaromue
Mpom3Be- | JI0Ka3aTeIbCTBO U TIOCTPOCHHE C UC- ¢yukiuu yrios ot 0 1o 180° uepes
JIeHHE MOJIb30BAHUEM CBOWCTB M3YUEHHBIX GU- | QYHKIUHU OCTPBIX yrIIoB. DopMyIupo-
BEKTOPOB. | TYp. BaTh U Pa3bSICHATH OCHOBHOE TPUTOHO-
Pemienue TpeyrojabHUKOB: TEOpeEMa KO- | MeTpHUecKoe ToxkaecTBo. [1o 3HaueHu-
CHHYCOB ¥ TeopeMa cuHycoB. @opMyna | siM OJTHOH TPUTOHOMETPUYECKOH (yHK-
I'epona. @opMyibl, BBIpaXKAOLIUE IUIO- | LIMH YIJIa BBIYUCIATE 3HAYCHHUS IPYTHX
LIab TPEYTOJbHHUKA: YEPE3 ABE CTOPO- | TPUTOHOMETPHUYECKHUX (PYHKIMI 3TOr0
HBI ¥ YTOJI MEX/1y HUMH, Yepe3 Mepu- yria. @opMyIHpoBaTh U JOKA3bIBATh
METp ¥ PaUyC BIIMCAHHOW OKPYKHOCTH. | TEOPEMBbI CHHYCOB U KocuHYcoB. Dop-
[Inomanp 4eTrIpexyronbHUKA. MYJIHPOBATh U JOKA3bIBATH TEOPEMBI O
TOYKaX MEPEeCeUeHNs] CEpeIMHHBIX Tep-
NEHTUKYISIPOB, OUCCEKTPUC, MEIUaH,
BBICOT WJIM MX MPOJOKEHUH
5.9. Jnna Brincannsie u onucanabie MHOTOyronb- | M3o00paxate u opMynupoBaTh onpe- 12 3
OKpYX- HUKHU M UX CBOWUCTBA U MPHU3HAKH. JIeJIeHNsI BITUCAHHBIX U OMTUCAHHBIX Tpe-
HOCTH U OKpYXKHOCTb, BIIMCAHHAS B TPEYTOJIb- YTOJIHUKOB; OKPYKHOCTH, BITUCAHHOM B
IUIOINAAb | HUK, U OKPY>KHOCTb, OITMCAHHAs OKOJIO TPEYrOJbHUK, U OKPY>KHOCTH, OTHCaH-
Kpyra TpeyrojisHUKa. Teopemsl 0 CyIecTBo- HOU OKOJIO TpeyrojbHuKa. DopMynupo-
BaHUM OKPY>KHOCTH, BIIICAHHOM B Tpe- | BaTh W JIOKa3bIBaTh TEOPEMBI O BITUCAH-
YTOJILHUK, U OKPY>KHOCTH, OTIMCAaHHOM HOU ¥ ONMCAaHHOM OKPY>KHOCTSIX Tpe-
OKOJIO TPEYTOJbHHKA. yronsHuKa. MccaenoBats cBoiicTBa
BrincanHble ¥ ONMCaHHbBIC OKPYXKHOCTH | KOH(UTYpaIHid, CBSI3aHHBIX C OK-
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MPaBUILHOTO MHOTOYTroJabHuKa. Dop-
MYJIBL AJIS BBIYUCIICHUSI CTOPOHBI Mpa-
BHJILHOTO MHOTOYTOJIBHUKA; pafnyca
OKPY>KHOCTH, BIIUCAHHON B IIPABUIIbHBIN
MHOTOYTOJIBHUK; PAJANYCa OKPYKHOCTH,
OIHMCAaHHOW OKOJIO MPABIIIFHOTO MHOTO-
yronpHuKa. [[paBribHBIE MHOTOYTOITB-
HUKH U UX CBOMcTBa. Teopema o cymme
YTIIOB BBITTYKJIOTO MHOTOYTOJIFHUKA.
Teopema 0 cymMe BHEITHUX YTJIOB BbI-
IIyKJIOTO MHOTOYToJibHUKA [{nrHa
OKPY>KHOCTH, ILIOIIAs KPyra U €ro ya-
creid. [1momaapr NpaBUILHOIO MHOTO-
YTOJIBHUKA.

[TocTpoeHue mpaBUIBHBIX MHOTOYTOJIb-
HUKOB.

PYKHOCTBIO, C TOMOILBIO0 KOMIIBIOTEP-
HBIX TIpOorpaMM. BeIensaTs Ha yepTexe
KOH(UTYpannu, HeOOXOTUMBIE IS TIPO-
BEZCHUSI 000CHOBAHMH JIOTHUECKHUX I1Ia-
roB pemieHus. HTepnperupoBarts no-
Jy4eHHBIN Pe3yNIbTaT M COMOCTABIAT
€ro C YCJIIOBHEM 33/1a9u

N300paxats u GpopMyarpoBaTh onpe-
JIeJICHUS BITUCAHHBIX U ONMCAaHHBIX MHO-
TOYTOJIbHAKOB

DopMynupoBaTh U JOKa3bIBATh TEOpPE-
MBI O BIIUCAHHOW M OTIMCAaHHOW OKPYK-
HOCTAX MHOTOYTOJIbHUKA. PacriozHaBaTh
MHOTOYTOJIBHUKH, (DOPMYJIUPOBATH OII-
peneneHe U IPUBOJAUTH IPUMEPHI MHO-
TrOyTroNbHAKOB. DOPMyIHPOBATH U J10-
Ka3bIBaTh TEOPEMY O CYMME YTJIOB BBI-
IIyKJIOTr0 MHOroyrojasHuka. Mccneno-
BaTh CBOWMCTBA MHOTOYTOJILHUKOB C TT0-
MOIIIbI0 KOMITBIOTEPHBIX TIPOTPaMM.
Pemats 3agaun Ha 10Ka3aTENbCTBO U
BBIYUCIIEHUS. MOJIETMpOBaTh YCIOBUE
3a/1a4¥ ¢ TIOMOIIBIO YepTeka WK PH-
CYHKa, TPOBOANTH JAOTOTHUTEIbHBIC
IIOCTpOEHUS B X0Je pemienus. Murep-
MPETUPOBATH TIOMYUSHHBIN Pe3ynbTaT H
COIIOCTABJIATH €T0 C YCIIOBUEM 3a/1adH.
Pemats 3amaun Ha HaXOXA€HUE TTONIA-
¥ Kpyra ¥ JJIHHBI OKPY)KHOCTH I10
dbopmyaam.

5.10. | JBwxe- [TonsiTHE O TEOMETPUIECKOM TTpeodpa- HaxoauTk B OKpyXxaroliemM Mupe 1ioc-
HUS 3oBaHuU miockocty. [ToBopor. Llen- KH€ Y TIPOCTPAHCTBEHHBIE CUMMETPUY-
TpasibHas cummeTpus. LleHTpanpHo- HBIE (PUTYPEL.
CUMMETpUYHbIE GUTYPHI M UX CBOMCTBA. | M300paxaTh paBHbBIE QUTYpHI, CHMMET-
[Monsitue 06 nzomerpuu. LlenTpanbuas, | pudhbie Uryp.
oceBas U 3epKalbHass CAMMETPHH. CTpouTs IeHTPATbEHO-CHMMETPUIHBIE
NzobpakeHrne CHMMETPUYHBIX (UTYD ¢burypsl, purypsl npu noopore. [Ipu-
[NoHsTHE ABYKEHHMS, TTAPAUIETbHBIN BOJIUTH MTPUMEPHI U3 )KU3HU CUMMET-
nieperoc. CBOWCTBA MapaUIeNIbHOTO e~ | pPUYHBIX QUTyp.
peHoca. [lonsTie 06 opHameHnTax, 6op- | BBIIONHATE MapayuienbHBIN TepeHoc.
JIFOpax, mapKeTax. Uccnenorars CBOMCTBA IBUKEHUMN C
[Honsitue romoterusi. CBOWMCTBA TOMOTE- | TIOMOIIBI0 KOMIIBIOTEPHBIX IPOTPaMM.
THU. BBINOTHATH IPOEKTEHI 110 TEMaM T'€OMET-
PHUECKUX TPeoOpa3oBaHuii Ha IIIOCKO-
CTH
5.11. | Havans- | Harmsanele npeacTaBieHus o Ipo- H3rotaBnuBaTh NpOCTPaHCTBEHHBIE (PH-
HBIE CBE- | CTPAaHCTBEHHBIX (UTypax: KyO, mapa- TYpBI U3 Pa3BEpPTOK; PAclO3HABATH pPa3-
JICHUSl U3 | JICTIETIHIIe], PU3Ma, THpaMu/Ia, Imap, BEPTKHU Ky0a, mapayienenurena, -
cTepeo- cdepa, koHyc, muuHap. M300paxkenne | pamuasl, HWIMHAPA U KOHYyca. Paccmar-
METpHUH MPOCTPaHCTBEHHBIX Quryp. Ilpumepst pHUBaTh NPOCTEHIINE CEUSHUS TIPO-

cedeHuil. MHOrOrpaHHMKY, IPABUJIbHBIE
MHOTOrpaHHMKU. [IpumMepsl pa3BepTok
MHOTOTPaHHUKOB, IIWJIMHApA U KOHYCA.
[lonsiTe TpexrpaHHoro yria.

[Inomane moBepXHOCTH KyOa U TPSMO-
YroJIbHOrO Mapaiienenunena. [lonstue

CTPaHCTBEHHBIX QUTYp, TTOTyIaeMble
HYTCM Hpe)IMeTHOI‘O NI KOMHBIOTep-
HOT'O MOJICTTUPOBAHMUSI, ONIPENETSATh UX
BUJI.

HccnenoBaTh 1 ONMUCHIBATH CBOMCTBA
reoMeTpuuecKuX Guryp (IIOCKUX H
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o0bema; equHUIB 00beMa. O0beM mpsi-
MOYTOJBHOTO TTapalIeNIeuIea U 00b-
em Kyba. ®opmyna oObpema mrapa, mu-
JIMHJIpa, KOHYCA.,

NPOCTPAHCTBEHHBIX ), UCIIOJB3YsI IKCIIe-
PUMEHT, HaOJIroIeHNe, H3MEPEHUE.
MopzennpoBaTts reoMeTpUIeCcKre 00BEK-
TBI, UCITIOJIB3Ysl OyMary, IIacTHIIMH,
MPOBOJIOKY U jp. Micmonb30BaTh KOM-
IBIOTEPHOE MOJICTTMPOBAHUE U SKCIIE-
PHUMEHT JUTS U3Y4eHHS CBOMCTB reoMeT-
PHUECKIX OOBEKTOB.

N3obpaxars reomeTprudeckue GUTypsl U
UX KOHQHUTYPAIU OT PYKH U C HCIIOb-
30BaHMEM YEPTEKHBIX HHCTPYMEHTOB.
N300paxats reoMeTpudeckue GUurypol
Ha KJIeT9aToil Oymare.

CTpouTh MOJENb TPEXTPAHHOTO YIIIa H
(opMynHpoBaTh €ro CBOMCTRA.
Brraucnsate 00beMbl Ky0a 1 mpsiMo-
YTOJBHOTO MapaiesenuIe/1a, HCIoIb-
3yst hopmynbl 00bemMa KyOa 1 oObema
HPSIMOYTOJIFHOTO MapaJulesieue 1a.
BeIpaxxaTh o1HH €TUHUIIBI H3MEPEHUS
o0beMa uepes Ipyrue.

Pemrath 3amaun Ha HaXOXIEHHE TUIOMIA-
Jielt pa3snTuaHbBIX GUryp, 00beMOB KyOOB
U IIPSIMOYTOJIBHBIX TTAPAJUISIICTTUIICIOB.

Hrorosoe noBTopeHue Kypca reomerpus 7-9 knacca

10

Htoro |

68

14
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Y4eOHO-MeTOAMYECKOE M MAaTePHATBHO-TEXHHYECKOe
o0ecneyeHne 00pa3oBaTeJbLHOIO IpoLecca

JUnist DOCTIKEHUS TIJIAaHUPYEMBbIX Pe3yJIbTaTOB 00yUeHHsI MaTEMaTUKE HAa YPOBHE OCHOBHOTO 00IIero o0pa3oBaHUs
B KaOuHeTe co3ana HH(POPMALMOHHO — 00pa3oBaTeNbHas Cpefia: eCTh KOMIIBIOTEP, Ha KOTOPOM MOXKHO paboTaTh ¢ Ipo-
rpaMMaMH, TO3BOJISIOIIUMH COCTABIIATh IpaduKH, padoTaTh ¢ auarpaMmamu. Kpome TOro, ecTh MOCTOSIHHBIA JTOCTYI K
OtkpeiToMy 6anKy 3amanuii [ MA, caiitam u uHGopMaImioHHbIM nopTaiam o [ MMA yuauTens B3auMoJeiicTByeT AUCTaH-
IUOHHO (mocpencTBoM cetu MHTepHeT) ¢ 00pazoBaTenbHBIMU Opranu3anusiMu 1 yupexaenusmu (PULIOKO, ropoackue
o0pazoBareibHbIe YUPEKICHUS U T.1I1.)

B xabuHere obecrieueH MOCTOSIHHBIN n0CTym B ceth MHTepHeT, ecth Wi-Fi. HTepakTHBHBIN 3JIEKTPOHHBIH KOH-
TEHT y4uTelsl BKIIOYAeT COAEpXKaHHWE MpeAMETHON obnactu «TouHbIe HayKu», IPEACTaBIEHHOE TEKCTOBBIMH, ayIHO-H
Buzaeodaitnamu, rpadukoil (KapTHHKH, POTO, TUArpaMmBbl).

Texuuueckue cpedcmea 0by4enus: KOMITBIOTEP, MyITbTHMETUATIPOEKTOP, SKpaH (HAaBECHOM ), IPHHTED.

Yyebno-npaxmuueckoe u yuebno-nabopamopnoe obopyoosanue: JInneiika kmaccHast M. (iepeBsiHHAS); KOMIUIEKT
WHCTPYMEHTOB 151 paOOTHI Y TOCKH; HA0Op T€OMETPUUECKUX Te.

Ilewamuwie nocoous: Kommnext tabmun [ Tpuronomerpudeckue Gpynkuuu (8); Tpuronomerpuyueckie ypaBHEHUS U
HepaseHcTBa (8); Tpeyronmpauku (14); Bextops! (6); Muoroyronsaukn (7); @yakmnun u rpaduku (10); Crepeomerpus
(9); IlpoussonHas u ee npumenenue (12); Muororpannuku. Tema Bpamenus (11); HepaBencrBa. Pemenue HepaBeHCTB
(13); Maremaruka 5 xnacc (18); Maremaruka 6 kiacc (12); Anredpa 7 kiacc (15); Anredpa 8 kimacc (14); Anredpa 9
knacc (12); Anrebpa u Hagana ananuza 10 xmace (17); AnreOpa n Havana ananms3a 11 xmace (15); ['eomerpust 7 kmacc
(14); T'eomerpus 8 wmacc (15); I'eomerpust 9 wmacc (13); I'eomerpus 10 xmacc (14); I'eomerpus 11 xmace (12);
Komounaropuka (5); Teopust BeposSTHOCTeH M MaTemaTHueckas cratuctuka (6); YpaBHenus. ['paduueckoe pemieHue
ypaBHeHui (12); MatemaTrueckue Tabnumpl 1uist odpopmienus kabunera (9); Anrebpa 7-11 xiaccst (16); ['eomerpus 7-
11 xmaccer (10)] ; MaTepuaist 11t JOKyMEHT-KaMephbI

Unghopmayuonuvie cpedcmea:

NHTepHeT-pecypebl

http:// kvant.mirrorl.mccme.ru/
http:// www.etudes.ru/

http:// www.ege.edu.ru/

http:// www.gia.edu.ru/
DJIEKTPOHHBIE PECYPCHL:

1. KoHuenuus 1yXOBHO-HPAaBCTBEHHOTO Pa3BUTHS U BOCIIMTAHMS JTUYHOCTH TPaKAaHUHA [ DNEeKTpoHHBIN pecypc]. Pe-
KHUM J0CTyTa: http://mosmetod.ru/metodicheskoe-prostranstvo/nachalnaya-shkola/inklyuzivnoe-
obrazovanie/fgos/kontseptsiya-dukhovno-nravstvennogo-razvitiya-i-vospitaniya-lichnosti-grazhdanina-rossii.html

2. Konnenmus pa3sBuThs MaremMatuieckoro oopazoBanusi B Poccuiickoit @enepanun [DnekTpoHHsIN pecype]. Pexxum
nocrtymna: http://www.firo.ru/?page_id=15624

3. depepanbHBI TOCYAapCTBEHHBIM 00pa30BaTENbHBIA CTaHAAPT HAdaIbHOrO 00miero oOpa3oBaHUs (TOCIEAHSSA
penakuus oT 29.12.2014 Ne 1643) [OnexTpoHHBIH pecypc]. Pexum JOCTyIIa:
http://MuHOOpHAYKH.pG/TOKYMEHTHI/S 154

4. ®epnepanbhblii 3ak0oH oT 29.12.2012 N 273-03 (pea. ot 31.12.2014, ¢ u3m. ot 02.05.2015) "O6 obpazoBanuu B
Poccuiickoit ®enepaunun"” (c u3M. u gomn., Berym. B cuiny ¢ 31.03.2015) [Onexkrponsslii pecypc] . Pexum nocryna:
http://www.consultant.ru/document/cons_doc_LAW_173649/

Oxrpanno-36yKkosevie nocobus: BuneouinbMbl MO0 HUCTOPUU Pa3BUTHS MaTeMAaTHKH, MaTeMaTHYECKHX HIEH H
MeTon0B; OOyuaromue 3JeKTPOHHBIE U3/IaHMs 10 OCHOBHBIM pasaenaMm Kypca maremaruka, CD “ToroBumcs x EI'D”, CD
“OTKpbITas MaTeMaTHKa”

Cnucok numepamypbul 015 yuumens.

1. 20 TecroB nmo maremaruke: 5-6 kiaccel/ C.C. MunaeBa.-6-e u3z., nepepad. u gon.-M.: M3natenbcTBo «DK3aMeH»,

2011.

2. 3aja4ym Ha CMEKAJIKy. 5-6 KIlacchl: mocodue Juis ydamuxcst oomeodpasosar. yupexaenuit/ U.@. Illapeirun, A.B.

[Iexun.-10e uzn.-M.: [Ipocsemenue, 2010.

3. KoHTponbHbIe 1 IpOBEPOUHBIE PAOOTHI 0 MaTeMaTHKe. 5-6 Ki.: Mertoanueckoe nocodue.-2-e uza.-M.: poda,
1998.
Maremarunka. 5 kiacc. MeTonuueckue peKkoMeHaanun s yauteis.- M.: banacc, 2011.
Maremaruka. Pationnsie omumnuanet. 6-11 knaces/ H.X. Araxanos, O.K. [lommuackwii.-M.: [Ipocsemenne, 2010.
MaremaTtuka. COopHHK paboumx mporpamm 5 — 6 kmaccel, - M.IIpocBemenue, 2011. CocraButens T. A.
Bypmuctposa
7. Iloypounsie pa3paboTku 1o Matemaruke: 5 knacc.- M.: BAKO, 2011.
8. Iloypounsie pa3paboTku 1o maremaruke: 6 knacc.- M.: BAKO, 2009.
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http://mosmetod.ru/metodicheskoe-prostranstvo/nachalnaya-shkola/inklyuzivnoe-obrazovanie/fgos/kontseptsiya-dukhovno-nravstvennogo-razvitiya-i-vospitaniya-lichnosti-grazhdanina-rossii.html
http://www.firo.ru/?page_id=15624
http://минобрнауки.рф/документы/5154
http://www.consultant.ru/document/cons_doc_LAW_173649/

[MpumepHBIe IPOrpamMMel IO y4eOHBIM MTpemMeTaM. Martemartuka. 5-9 kimaccel: IpOeKT — 3-¢ u3l., nepepad. — M.:
[Ipoceemenwne, 2011. — (CTanmapTsl BTOPOTO MOKOJICHHS);

10. Iporpamma Kypca mateMaTuku jis 5-11 kiaaccoB obmieoopazoBarenbHbix yupexaenuit/ I.K. Mypasun, O.B.

Mypasuna. — M.: [Ipoda, 2007.

11. IIporpamma mo MaTeMaTHKE Ui OCHOBHOM IIKOJBI oOpa3zoBarenbHOU cucteMbl «lllkoma 2100»» aBTopsl C.A.

Koznosa, A.I'.Py6una.- M.: «bamaccy, 2010;

12. Pabouas yueOHas mporpamma mo y4eOHOMY MpeAMETY OCHOBHOTO obmiero obpasoBanus «MaremaTtuka» (s

BOCIIUTAHHUKOB 5-9 KJIacCcOB Ha OCHOBE aBTOPCKOW MPOTrPaMMBI I OCHOBHOM IIKOJIBI 00pa30BaTeIbHON CUCTEMBI
«IlIxoma 2100»; mIs BOCHHTAHHHKOB 5-9 KJIacCOB Ha OCHOBE aBTOPCKOH IPOTpaMMBI IS OCHOBHOMW IITKOJIBI
obpazoBarensHON crcTeMbl «llIkoma 2100» B cOOTBeTCTBHH ¢ (heaepabHBIM TOCYIapCTBEHHBIM CTaHAAPTOM, IS
BOCIIUTAHHUKOB 5-9 KJjaccoB Ha OCHOBE aBTOpcKoil mporpammbl H.Sl. BunenkwHa; nist BocnuTaHHHKOB 5-9
KJIACCOB HA OCHOBE aBTOPCKOi mporpammel H.5l. BuenknHa B cOOTBETCTBUU C (hefepatbHBIM TOCYAapCTBEHHBIM
CTaHAAPTOM);

13. C60pHI/IKI/I KOHTPOJIbHBIX U CaMOCTOATCIIbHBIX pa60T, AUAAKTUYCCKUE MATCPUAJIBI AJId KaXXJI0I0o KJjlacca

=

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.
22.

Cnucok numepamypbl 0Jisi 60CRUMAHHUKOS!

. AnreGpa. 7 ki1.: yue0.11s o0meoOpa3osar. yupexaenuii/ A.I'. Pyoun, I1.B. Uynkos. — M.: Banacc, 2013.
. AnreGpa. 7 kmacc: yue0.11s odmeoopaszosar. yupexnenuit/ [HO.H. Makaperues, H.I'. Munmtok, K.1. Hemkos, C.b.

Cysoposa]; mox pen. C.A. TenskoBckoro. — 17 m3n. — M.: [Ipocsemenne, 2010.

. AnreGpa. 8 kiacc: yue0.11s1 00meoopaszosar. yupexaenuit/ [HO.H. Makaperues, H.I'. Munmtok, K.W. Hemikos, C.b.

Cysopoga]; mox pexa. C.A. Texskosckoro. — 18 uza. — M.: [Ipocsemenue, 2011.

. AnreGpa. 9 kmacc: yue6. 1 obmeoopaszosar. yupexnenuit/ [KO.H. Makaperaes, H.I'. Munmtok, K.1. Hemkos, C.b.

Cysoposa]; mox pen. C.A. Tenskosckoro. — 18 uzn. — M.: [Ipocsemenne, 2010.

. T'eomerpus. 7-9 ki.: yueO.1y1s obmieoopasorat. yupexaenuii/ [JI.C. Aranacsu, B.®. byrysos, C.b. Kagomues u ap.].

— 18 u3n. — M.: IIpoceewenue, 2008.

. I'eomerpus. 7-9 ki.: yue0.ams1 obmeodpazosat. yupexaennii/ C.A. Kozmosa, A.I'. Py6oun, B.A. I'yceB. — M.: banacc,

2014.
locymapcTtBeHHast utoroBasi arrecranus. 9 kinacc. Maremaruka. Tematndeckue tectoBeie 3amanus/ JI.JI. Jlammo,
M.A. TTomoB. — M.: M3maTenbscTBO «OKCMOY, 2014.

. 3agauu no reomerpun: [Tocodue mst yuammxcs 7-11 k. obmeoopasosat.yupexaenuit/ b.I'. 3u, B.M. Meiinep, A.T.

baxanckwuii. — 5-e uza. — M.: IIpocBemenue, 2003.

. MaremaTtuka. 5 xnacc: yue6.uis oomeodpasosar. yupexaenuit/ H.5. Bunenkun, B.M.JKoxos, A.C.YecHakos,

C.N.1IBapubypa. — 25 uza.,ctep. — M.: Muemosuna, 2009r.

Martemaruka. 6 kiacc: yue0.11s oomeoopaszoar. yupexaenuii/ H. 5. Bunenkun, B.M.JKoxos, A.C.UecHakos,
C.U.IBapubypxa. — 25 uza.,crep. — M.: Muemosuna, 2009r.

Marematuka. Ski1.: yue0.151s1 o0ieoOpasoBat. yupexaeHuit: B 2-x yactax. Y.1/ C.A. Kosnosa, A.I'. Pyoun. — 2-¢
u3j. — M.: banacc, 2012.

Marematuka. Ski1.: yue0.171s1 o0ieodpasoBat. yupexaeHuit: B 2-x yactax. .2/ C.A. Kosnosa, A.I'. PyOoun. — 2-e
n3na. — M.: bamacc, 2012.

Martemaruka. 6kI1.: yue0.151s o01ieoopa3oBat. yupexacHuii: B 2-x yactsx. U.1/ C.A. Kosnosa, A.I". Pyoun. — 2-¢
u3j. — M.: banacc, 2012.

Marematuka. 6kJi1.: yue0.171s1 obieodpasoBat. yupexaeHuit: B 2-x yactax. .2/ C.A. Kosnosa, A.I'. Pyoun. — 2-¢
n3na. — M.: bamacc, 2012.

Martemaruka. 9-i kiace. [logroroska k TMA-2015: yue6HO-MeToAMUecKOe Tocobue/ nox pen. ©.d. Jlsicenko, C.1O.
Kynabyxosa. — PoctoB —na-/lony: Jleruon, 2014.

Marematuka: IlIxonsHas sHIMKIONEAN.- M.: Bonwmras Poccutickas sHimkironeaus, 2003.

Ocrtep I'.b. «3amauank».- M.: «Pocmany, 1993.

[lepensman S.U. «KuBas matemarukay. [lepensn.-E.: UsnatensctBo «Tesucy», 1994.

[lepensman f.U. 3anumatensnas anredpa. [lepensa.-E.: U3parensctBo «Tesucy», 1994.

Turpunas anredpa. [lepeckax A.Kynukosa. M.: barupa, 1994.

ukn kaur «Mup marematukn»: B 45t1./ Ilep. ¢ ucn.-M.: [le Aroctunu, 2014.

UeTtpIpex3HavyHbIe MAaTEMAaTUYECKUE TaOJHUIIBL: I 001Ie00pazoBat. yueb. 3aBenenuii.- M.: [Ipoda, 1996.
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Ilnanupyemble pe3yJibTaThl
HatypanbHbie yuciaa. Jlpoou. PaunonaabHble Yucjia
BpInycKHHK HAy4YHMTCs:
* MIOHUMATh 0COOCHHOCTH JECSTUYHON CUCTEMBI CUUCIICHHUS;
* ONEPUPOBATH MOHATUSIMU, CBI3AaHHBIMU C ACTUMOCTBIO HATypaIbHBIX YUCEIT;
* BBIpQ)KaTh YMCIIa B 9KBUBAJICHTHBIX (hopMax, BEIOMpast Hanboee MOIXOSIIYI0 B 3aBHCUMOCTH OT KOHKPETHOM CHTya-
11Y;
* CPaBHMBATh U YIOPAIOUYUBATH PALIMOHATBHBIC YUCIIA;
* BBITTOJTHATH BBIYUCIECHUS C PAIIMOHATFHBIMA YHCIIAMH, COYETast yCTHBIE U MUCHbMEHHBIE TPUEMBI BRIYHCIICHAN, TIPUMe-
HEHUE KaIIbKYISITOPA;
* HCIIOJIb30BaTh MOHATHS U YMEHUS, CBSI3aHHBIE C MIPONIOPLUOHAIBHOCTIO BEIMYUH, IPOLIEHTaMH, B X0/1€ PEIIeHHS Ma-
TEMaTHYECKHX 33/1a4 M 33]]a9 U3 CMEXKHBIX TIPEMETOB, BBHITTOIHATH HECTIOXKHBIE TIPAKTUIECKHIE PACUETHL
BbInycKHUK MOJTYYUT BO3MOKHOCTh:
* MIO3HAKOMUTHCA C TIO3ULIMOHHBIMU CHCTEMAMHM CUHMCIIEHHS C OCHOBAaHHUAMHU, OTIUYHBIMHU OT 10;
* YIIyOUTh U Pa3BUThH MPEACTABICHUS O HATYPAIBbHBIX YHACIaX U CBOMCTBAX JACITUMOCTH;
* HAYYUTHCS MCTIONH30BATh IPUEMBI, PAIIMOHATU3NPYIOIINE BEIYUCICHNS, IPHOOPECTH IPUBBIYKY KOHTPOIHUPOBATH BBI-
YHCIIEHUS, BRIOUPAs TIOAXOISIIHINA T CUTYAI|H CIIOCO0.

JeiicTBUTEIbHBIE YHCIA

BrinycKHHK Hay4YMTCs:

¢ MCIIOJIb30BAaTh HAYAJIBHBIC ITPECACTABJICHHUA O MHOXCCTBE I[GﬁCTBHTGJIBHBIX YHCCII,

¢ OIICpUPOBATH MOHATUEM KBAAPATHOI'O KOPHA, IPUMCHATH €TI0 B BBIYUCJIICHHUAX.

BbINyCKHUK MOJTYYUT BO3MOKHOCTh:

® pa3BUTh NPEACTABIICHUEC O YMCJIC U YHMCJIOBBIX CUCTEMAX OT HATYPAJIbHBIX OO0 I[GﬁCTBI/ITCJIBHI:IX 4HrCeJI; O POJIH BBIYUCIIC-
HUU B IIPaKTUKE;

* Pa3BUTh U YIIYOUTh 3HAHUS O AECATHYHOH 3alUCH JEHCTBUTEIBHBIX YUCEN (IEPUOAUMUECKIE U HEEPUOANYECKHE APO-
om).

HN3mepenusi, npudaIn:KeHUs1, OLIEHKH

BpInycKHHK Hay4YMTCs:

® MCIIOJIb30BATh B XOA€ pCIICHUA 3aaaY 2JICMCHTAPHBIC IIPCICTAaBJICHNA, CBA3AHHBLIC C HpI/I6HI/I)KéHHI)IMI/I 3HA4YCHUAMU BEC-
JIMYHH.

BbinyCKHUK NOJYYUT BO3MOKHOCTD:

¢ [IOHATB, YTO YHCJIOBBIC JaHHBIC, KOTOPBLIC MCIIOJIB3YIOTCA I XapaKTCPUCTUKU 00BEKTOB OKpYXaromero Mupa, sBJIsA0T-
Csl IPEUMYIIIECTBEHHO MPUOIMKEHHBIMH, YTO IO 3aITUCH MPUOIMKEHHBIX 3HAUCHUH, COJIEPKAIMXCS B MHPOPMAITHOHHBIX
HUCTOYHUKAX, MOXKHO CYJHUTDH O MOTPEIIHOCTH IPHOJIKEHUS;

* IOHATH, YTO MOTPELIHOCTD PE3yJIbTaTa BEIYMCICHUH JOKHA OBITH COM3MEPHMA C MOTPEIIHOCTBIO HCXOAHBIX JaHHBIX.

Anredpanyeckue BbIpaKeHUS

BrInycKkHUK HAy4YMTCs:

* OTIEPHPOBATH MOHATUSIMH «TOXKIECTBOY, «TOKIESCTBEHHOE NIPe0Opa3oBaHuey, peliaTh 3aJauH, cojepKamine OyKBeHHbIE
JlaHHBIE; paboTaTh C HOpMyIaMu;

* BBIIIOJIHATH IPE0Opa30BaHMs BRIPAKEHHM, COAEPKAIINX CTEIICHH C LIEIbIMU TOKA3aTeNsIMH 1 KBaIpaTHbIE KOPHU;

* BBITIOJIHATH TOKAECTBEHHBIE IPE00Pa30BaHUs PALIMOHATIBHBIX BRIPAKEHUH Ha OCHOBE MPaBHJI IeiiCTBUI HaJ MHOTOYJIe-
HaMH 1 anredpanyecKuMu JIpoOsSMu;

* BBINIOJIHATH Pa3IOkKEHNE MHOTOUIEHOB HA MHOYKUTEIIN.

BbIMyCKHUK MOTYYUT BO3MOKHOCTh HAYYMThCH:

* BBITIOJIHSATH MHOTOIIIATOBBIE IPE0OPA30BaHUS PAIIOHATILHBIX BBIPAXKEHHH, TPUMEHSISI IIUPOKUIA HAOOP CIIOCOOOB U MpH-
€MOB;

* IPUMEHSTH TOXIECTBEHHBIE MPE0OPa30BaHusl I PELICHU 3a0a4 U3 Pa3InYHbIX pa3AesioB Kypca (Harmpumep, JUIs
HaXO0XIACHUA HanOOJIBIIEr0/HaUMEHBIIEr0 3HAYEHUS BBIpa)KeHI/ISI).

YpaBHenust

BeinmyckHUK HAYYHTCS:

* peliaTh OCHOBHBIE BU/Ibl PALIMOHAIBHBIX YPABHEHUI C OJTHOM IEPEMEHHOM, CUCTEMBI IBYX YPAaBHEHUM C ABYMsI Mepe-
MEHHBIMU;
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* IOHUMATh YPaBHEHUE KaK BAXKHEUIITYIO MATEMAaTUICCKYIO MOJICIb JUIsl OMMCAHUS U M3YYCHHS Pa3HOOOPa3HBIX peaTbHBIX
CUTYyalluii, penath TeKCTOBBIE 33]]auH alNreOpandecKiuM METOJIOM;

* IPUMEHSATH TpapruecKre MPeACTaBICHHS JJIs HCCIIeJOBAHNs yPaBHEHUH, UCCIICIOBAHMUS M PEIICHUS CHCTEM YPaBHECHUHA
C IByMsl IEPEMCHHBIMU.

BBINyCKHUK MOJTYYUT BO3MOKHOCTh:

* OBJIJICTh CIICIUATLHBIMY IPUEMAMH PEIICHNS YPAaBHEHUH U CHCTEM YpaBHEHUH; YBEpPEHHO MPUMEHSTH amapar ypas-
HEHUH JUIsl peIieHUs] pa3HOOOPA3HbBIX 3a/1a4 U3 MATEMATUKH, CMEXHBIX TIPEMETOB, PAKTUKH;

* IPUMEHSTH Tpad)UIeCKUE MPECTABICHUS JIJIs UCCICIOBaHMs YPaBHEHUH, CUCTEM YPAaBHEHUH, COACPKANUX OYKBCHHBIC
KO3 PUITUCHTEL.

HepasencrBa

BpInycKHHK HAy4YMTCs:

* [IOHUMATh U IPUMEHATh TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIEC C OTHOIIEHUEM HEPABEHCTBA, CBOMCTBA YHCIIOBBIX
HEPaBEHCTB;

* pemaTh JIMHEHbIE HEPABEHCTBA C OJJTHOW NMEPEMEHHON U X CHCTEMBI; pelllaTh KBaipaTHbIE HEPABEHCTBA C ONOPOHl Ha
rpaduuecKue IpeacTaBIeHus;

* IPUMEHATH aIlllapaT HEPABEHCTB UL PEIICHUS 3a7a4d U3 pa3iIn4HbIX Pa3AeioB Kypca.

BhInmycKHUK MOTYYUT BO3MOKHOCTh HAYYMThCH:

* pa3HOOOPa3HBIM NpUEMaM I0Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO IPUMEHSTh anmapaT HEPaBEHCTB IJIsl PEIeHHs pas-
HOOOpa3HBIX MAaTEMaTUIECKUX 3a7a4 1 3a7ad U3 CMEXHBIX [IPEIMETOB, IPAKTHKH;

* IPUMEHSITh TpaduyecKre MpeCTaBICHHS TSl HCCIIEA0BaHNsI HEPABEHCTB, CUCTEM HEPABEHCTB, COACPKAIINX OyKBEH-
HBIE KO3 (OUIHEHTHI.

OcHoBHbIe OHATHA. UnC/I0BbIe QYHKIHH

BoinmyckHUK HAYYHTCS:

* [IOHUMATP U UCTIONH30BATh (DYHKIIMOHAIBHEIE TIOHATHS U SI3bIK (TEPMHUHBI, CHMBOIINYECKIEe 0003HAYCHN );

* CTPOUTH TPaPUKH IEMEHTAPHBIX (DYHKITHI; HCCIEIOBATh CBOMCTBA YMCIOBBIX (PYHKIIMI HA OCHOBE M3yUYEeHIS ITOBEJIC-
HUS UX TpaUKOB;

* IOHUMATPH (PYHKITUIO KaK BAXHEUIITYI0 MaTEMaTHIECKYIO MOJIEIb JJIsl OTMCAHMsI POIIECCOB U SBJICHUHA OKPY KAFOIIETO
MUpa, TPUMEHATH (YHKIIMOHAIBHBIN S3BIK JJIS1 OTIMCAHUSI U UCCIIEOBAaHMUS 3aBUCUMOCTEN MKy HU3MIECKIMHE BEITHIH-
HaMH.

BhINyCKHUK MOJTYYUT BO3MOKHOCTh HAYYHThCH:

* IPOBOJIUTH UCCIICIOBAHNSA, CBSI3aHHBIC C H3YYSHHEM CBOMCTB (DYHKIIUH, B TOM YHCIIE C UCTIOJIh30BAaHHEM KOMIIBIOTEPA;
Ha OCHOBE Irpa)MKOB M3YUEHHBIX (PYHKIIMN CTPOUTH 00JIee CI0XKHbBIE rpaduKu (KyCOUHO-3aJaHHbIC, C «BBIKOJIOTHIMUY
TOYKaMH U T. I1.);

* MCII0JIb30BaTh (PYHKIIMOHAIILHBIE MTPEICTABIICHUS M CBOMCTBA (DYHKITUI IS pEIISHUs] MaTeMaTHIeCKHX 3a/1a4 U3 pa3-
JUYHBIX Pa3/IenoB Kypca.

Yucnosbie MOCIe0BATEIbHOCTH

BpinycKHHK HAy4YMTCs:

* IOHUMATh ¥ UCTIOJIB30BaTh SI3BIK MOCIIEI0BATEIBHOCTEH (TEPMHIHBI, CAMBOJIMYECKHE 0003HAUCHHS );

* IPUMEHSITh (POPMYJIBL, CBSI3aHHBIE C apHU(PMETHUECKON B TEOMETPHUYECKOM MpoTrpeccuei, u anmnapar, copMupoBaHHBIN
P U3YYEHUU JPYTUX Pa3AEIOB Kypca, K PEHICHHIO 3a/1a4, B TOM YHCIIE C KOHTEKCTOM U3 peaIbHOM JKHU3HH.
BBINyCKHUK MOTYYUT BO3MOKHOCTh HAYYMThCH:

* pemarh KOMOMHUPOBAHHBIE 3a1a4l ¢ IPUMEHEHHEM QOPMYJT N-TO WieHa U CYMMBI IIEPBBIX N YWICHOB apu(MeTHIeCKOH
U T€OMETPUYECKON MPOTPEeCCUH, TPUMEHSISI ITPU STOM almapaT ypaBHEHUH 1 HEPABEHCTB;

* IOHUMATh apU(YMETHUECKYIO U TEOMETPUIECKYIO IPOIPECCUI0 KaK (YHKIMH HATypaJIbHOI'O apryMEHTa; CBA3bIBATD
apu(pMEeTHIECKYIO TPOTPECCHIO C TMHEHHBIM POCTOM, T€OMETPHUUECKYIO0 — C IKCIIOHEHIINAIBHBIM POCTOM.

OnucarejbHasi CTATHCTHKA

BLIHyCKHHK HAYYUTCs UCII0JIB30BaTh HpOCTCfIIHPIG CII0COOBI MpEACTAaBJICHUA U aHaJIM3a CTATUCTUYCCKUX JTaHHBIX.
BLIHyCKHHK MOJYYUT BO3MOKHOCTD npnoﬁpeCTn HepBOHa‘{aHBHBIﬁ OIIBIT OpraHru3aluu c6opa JaHHBIX IIPpU IIPOBEAC-
HHUH OIIpOCa 06H_I€CTB€HHOFO MHCHUS, OCYHICCTBJIATh UX aHAJIN3, IPCACTABIIATE PE3YJIbTATHI OITPOCA B BU/IC Ta6J'II/ILII>I,
AuarpamMmmabl.
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Cay4aiiHble cOOBITHSI H BEPOSITHOCTh

BbinycKHHK HAYYUTCS HAXOAUTh OTHOCUTENBHYIO YaCTOTY U BEPOATHOCTH CIIy4aifHOIO COOBITHSI.

BblnyCKHHK NOJIYYUT BO3MOKHOCTD NIPHOOPECTH ONBIT [IPOBEIEHUS CIIy4ailHbIX 3KCIIEPUMEHTOB, B TOM YHUCJIIE € IIO-
MOILIBbIO KOMITBIOTEPHOT0 MOAETUPOBAHUS, HHTEPIIPETALIUN UX PE3yJIbTATOB.

KomOuHaTopuka

BuinmyckHUK HAYYHTCS pelIaTh KOMOMHATOPHBIC 33]]a4M Ha HAXOXKICHUE YHCIa O0BEKTOB HITM KOMOWHAIIHIA.
BhINyCKHUK MOJTYyYUT BO3MOKHOCTh HAYYHThCH HEKOTOPBIM CIIEIIUATLHBIM IPUEMaM PEIICHUs KOMOUHATOPHBIX 3a-
nad.

HarasagHas reomerpusi

BpInycKHHK HAy4YHMTCs:

* pacno3HaBaTh Ha YepTeXkax, pUCYHKaX, MOJCISIX H B OKPY’KaOIEM MHUPE IIIOCKHE U IIPOCTPAHCTBEHHBIE FEOMETpUYE-
cKue QUrypsi;

* paco3HaBaTh pa3BEPTKU KyOa, IPSMOYTOIBHOTO MapaieNenuiiea, MPaBuiIbHON MMpaMuabl, HUIHHIPA 1 KOHYCa;
* CTPOUTH Pa3BEPTKU KyOa U MPSAMOYTOJILHOTO MapajuleIeuIea;

* ONpPEAEIISATh 10 JIMHEHHBIM pa3MepaM pa3BEPTKU (GUIypbl THHEHHBIE pa3Mepsl caMoi (GUTypBl M1 HA00OPOT;

* BEIYHUCIIATH 00BEM MPAMOYTOIBHOTO HapajieNenumnea.

BbIyCKHUK MOTYYHUT BO3MOKHOCTD:

* HAYYUTHCS BBIYUCIATE 00BEMBI IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYP, COCTABICHHBIX U3 NPSAMOYTOJIbHBIX Ia-
paeNnenunenos;

* yIIIyOUTH U pa3BUTh NMPEJCTABICHUS O TPOCTPAHCTBEHHBIX T€OMETPHUYECCKHUX (DUTYpax;

* HAYYNUTHCS IPUMEHATH MOHATHE PA3BEPTKU [UIS BBITIOTHEHHS IPAKTUUECKUX PACUETOB.

I'eomeTpnueckue Gpurypsl

BpInycKHHK Hay4YMTCs:

* M10JIb30BATHCS SI3BIKOM [€OMETPHH TSl OIIMCAHUA IIPEAMETOB OKPYXKAIOLIETO MUPA U UX B3aUMHOTO PACIIOIOXKCHHUS;

* pacro3HaBaTh U U300pakaTh Ha YEPTEKaxX U PUCYHKaX TeOMETpUUecKrue (GUryphl U X KOHOUTYpALHH;

* HAXOJIUTh 3HAYEHUS JITHH JIMHEWHBIX 3JIEMEHTOB (UTYP U MX OTHOIIEHUS, TPpagyCcHyI0 Mepy yrioB ot 0° mo 180°, mpu-
MEHsISI OTIpeIeNICHHs], CBOMCTBA U MPU3HAKK (PUTYP U UX DIIEMEHTOB, OTHOLIEHUs puryp (paBeHCTBO, HOA00HE, CHMMET-
puH, IOBOPOT, MapaJJIeIbHBIA EPEHOC);

¢ OneprpoBaTh C HaA4YaJIbHBIMU IMOHATUAMU TPUT'OHOMETPHUU M BBIIIOJIHATE 3JICMCHTAPHEBIC OlI€palvii HaJl (bYHKIII/ISIMI/I yr-
JIOB;

* pemarp 3a/1a4u Ha JJOKa3aTelbCTBO, OMUPAsiCh Ha W3yUEHHbBIE CBOWCTBA (PUTYP M OTHOIICHUH MEXITy HUMH U IIPUMEHSIS
M3y4EeHHBIE METO/IbI JOKA3aTeIbCTB;

* pemaTh HECJIOXKHbIE 33Jja4l Ha MOCTPOEHHE, IPUMEHSIS] OCHOBHBIE aJITOPUTMBI IOCTPOEHUS C IOMOLIBIO LIUPKYJIS U JIH-
HEWKH;

* pemaTh NpocTenIe TUIAaHNMETPUYECKUE 3a/1a4H B IPOCTPAHCTBE.

BbInyCKHUK NOJYYUT BO3MOKHOCTD:

* OBJIAZICTh METOJIAMH PELICHU 3a/1a4 Ha BEIYUCICHHS M JOKA3aTeIbCTBA: METOAOM OT IPOTHBHOTO, METOJIOM 000N,
METOJIOM ITepedopa BapuaHTOB U METOJOM I'€OMETPHIECKUX MECT TOYEK;

* IPHOOPECTH OMBIT IPUMEHEHHS aIredpandeckoro ¥ TPUrOHOMETPUYECKOT0 anmapaTa U UAeH ABMKEHUS TIPU pelIeHUH
reOMETPUUYECKHX 3a/1a4;

* OBJIAZICTh TPAIULIMOHHOMN CXEMOM pEelIeHus 3a/1a4 Ha OCTPOCHUE C TIOMOLIBIO LIUPKYJIS ¥ JIMHEHKHU: aHaJIN3, IOCTPOe-
HUe, IOKa3aTeIbCTBO U UCCIIEIOBAHNE;

* HAYYHUTHCS pellaTh 3aJa4d Ha IIOCTPOSHUE METOI0M T'€OMETPHUYECKOTO MECTa TOUEK U METOJJ0M IT0A00uS;

* MPUOOPECTH ONBIT UCCIIEAOBAHNS CBONCTB IUIAHUMETPUYECKUX (DUTYD C TOMOILBIO0 KOMITBIOTEPHBIX IPOrpaMm;

* MPUOOPECTH OTIBIT BHITIOJIHEHHUS IPOEKTOB 10 TeMaM «I eomeTpudeckne mpeobpa3zoBaHus Ha TIIOCKOCTHY, «IlocTpoenne
OTPE3KOB 110 HopMYyJIeH.

H3mepeHue reoMeTpu4ecKUX BeJMYUH

BeinmyckHuKk HAY4YHTCS:

* HCIIOJIb30BaTh CBOMCTBA U3MEPEHNUS AJINH, MJIOUIA/IEH U YIII0B MIPH PEIICHUH 3a/1a4 HAa HaXO0XKJIECHHUE JUIMHBI OTPE3KA,
JUIMHBI OKPYKHOCTH, JUIMHBI JYTH OKPYKHOCTH, TPayCHOH MEpHI yIa;

* BBIYHCIIATH IJIOMIAAN TPEYTOJbHUKOB, MPSMOYTOJIBHUKOB, TTAPAIJIeIOrPaMM-MOB, Tpareluid, KPyroB U CEKTOPOB;

* BBIYHCIIATH AJIMHY OKPY>KHOCTH, JIIMHY IyTH OKPY>KHOCTH;
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* BBIYUCIIATH IJTUHBI IMHEHHBIX AJIEMEHTOB (DUTYP M UX YTIIbI, HCIIONB3Ys (DOPMYJIIBI JUTMHBI OKPYKHOCTH U JUTUHBI YTH
OKPYXXHOCTH, OPMYJIIBI TUTOMA el Guryp;

* pemraTh 33729y Ha OKa3aTelbCTBO C UCTIONh30BaHUEM (OPMYIT IITMHBI OKPYKHOCTH M JUTHHBI IyTH OKPY>KHOCTH, (op-
MyJI TUIOIaneH puryp;

* pelIaTh NPaKTUICCKUE 33]]a4H, CBI3aHHBIC C HAXOKACHUEM T€OMETPUICCKHUX BEIMYHH (MCIIONB3Ys TPH HEOOXOUMOCTH
CIPaBOYHUKH U TEXHUYECKHE CPEJICTBA).

BBINyCKHUK MOJTyYUT BO3MOKHOCTh HAYYHTHCH:

* BEIYHCIIATH IUIOMAAN (GUTYP, COCTABICHHBIX U3 ABYX WM 00Jiee MPSMOYTOJIbHUKOB, MAPAJJICIIOTPAMMOB, TPEYTOJIbHU-
KOB, Kpyra U CEeKTOpa;

* BBIYHCIIATH TUTOMIAAN MHOTOYTOJIBHUKOB, UCTIONB3YsI OTHOIIEHHUS! PAaBHOBEIIMKOCTH U PABHOCOCTABICHHOCTH;

* IPUMEHSAThH AITeOpandecKuil 1 TPUTOHOMETPUYCSCKHH anmnapaT ¥ UCH JBUKCHHS MTPH PEIICHUH 3a/1a4 Ha BEIYUCIICHUS
IIIOMIA/Iell MHOTOYTOJTEHIKOB.

Koopannatel

BeinmyckHuK HAYYHTCS:

* BBIYUCIIATH JUTHHY OTPe3Ka Mo KOOPIUHATAM €ro KOHIIOB; BEIYUCIISTE KOOPIUHATHI CEPEIUHBI OTPE3Ka;

* HCIOJIH30BATH KOOPAWHATHBIA METOJI JIISl U3YUEHUS CBOWCTB MPSIMBIX U OKPY)KHOCTEH.

BbINyCKHUK MOJTYYUT BO3MOKHOCTh:

* OBJIAJICTh KOOPJIMHATHBIM METOIOM PEIICHHUS 33124 HAa BBIYMCIICHHS U I0OKA3aTEIbCTRA,

* MPUOOPECTH OMBIT UCTIONBE30BAHUS KOMITLIOTEPHBIX MPOTrPAMM TS aHATTH3a YACTHBIX CITYYacB B3aMMHOTO PACTION0XKE-
HUSL OKPY’KHOCTEH U NPSIMBIX;

* IprOOPECTH OTIBIT BHIMOJHEHHUS POEKTOB Ha TeMy «[IprMeHeHne KOOpANHATHOTO METO/IA TP PEILICHUH 3a/1a4 Ha BbI-
YUCIIEHUS U T0KA3aTeIbCTBaY.

BekTops!

BpInycKHHK Hay4YMTCs:

* ONEPUPOBATH C BEKTOPAMU: HAXOJUTh CYMMY U pPa3HOCTb JBYX BEKTOPOB, 3aJaHHBIX T€OMETPUUECKH, HAXOIUTh BEKTOP,
pPaBHBIN NPOU3BEJICHHIO 3aIaHHOTO BEKTOpA HA YKCIIO;

* HaXOJIUTh ISl BEKTOPOB, 3aJaHHBIX KOOPAWHATAMHU: JUTMHY BEKTOPA, KOOPAMHATHI CyMMEI M Pa3HOCTH JIBYX U Ooiee
BEKTOPOB, KOOPIWHATHI IIPOU3BEACHUS BEKTOPA Ha YUCIIO, TPAMEHSS ITPH HEOOXOANMOCTH COYETaTEeNBHBIN, IIEPEMECTH-
TEJIbHBIN U paclpeIeTUTEIbHbINA 3aKOHBI;

* BBIUUCIISITh CKAISIPHOE MPOU3BEJAEHNE BEKTOPOB, HAXOIUTh YIOJl MEK/ly BEKTOPAMH, YCTaHABIMBATh NEPIEHANKYISAP-
HOCTb IPSIMBIX.

BbINyCKHUK MOJYYUT BO3MOKHOCTD:

* OBJIQJIETh BEKTOPHBIM METOJIOM JJIsl PEILICHMs 3a]1a4 Ha BEIYMCIIEHUS U JI0Ka3aTEIbCTBRA;

* MPUOOPECTH OTIBIT BHITIOIHEHUS IPOSKTOB HA TEMY «ITPHMEHEHHE BEKTOPHOTO METOa IIPH PEIISHUH 3a/1a4 Ha BBIUHUC-
JICHHS U J0Ka3aTeIILCTBAY.
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IlepeyeHb MPAKTHYECKUX H KOHTPOJIBLHBIX PadoT

Hpuniaoxenue 1

Kaace HaumeHnoBaHne npakTH4ecKoil padoTsI HaumeHnoBanne KOHTPOIbHOM
padoThI

S Nel «3mepeHue JUIMHBI CTOPOH MHOTOYTOJIbHUKA BBoaHas KOHTpOJIbHASA paboTa
Ne2 «Omnpenenenne kKoopanHATH TOUKH. M300paXkeHre TOYKH 110 Nel. «3anuce HaTypaIbHBIX
€e KOOpAUHATE yucen. KoopauHaTHeli 1yy.
Ne3 «IIpuMeHeHue CBOWCTB CI0XKEHUS MPU BBIUNCICHUAX ) CpaBHeHuE uncen.»
Ne4 «PerreHne TEKCTOBBIX 33]1a4 Ha CJIOKEHUE U BBIYUTAHUE) Ne2 «CnoxeHue u BbIUUTaHUE
Ne5 «IIpuMeHeHne CBOMCTB CI0KEHUS U BBIYMTAHUSA [IPU YIPOILE- | HaTypaJIbHBIX YUCEID).
HHUM BBIPAKEHUS Ne 3 «UucnoBbie u OyKBEHHBIC
No6 «Pemienne ypaBHEHU» BbIpaxkeHusi. CBOMCTBA CIIOXKe-
Ne7 «IIpuMeHeHne CBOMCTB YMHOXKEHUS U IEJICHUS Ul BBIYHCIIE- HUS Y BBIYUTAHUS.
HUI» Ned «YMHOXKEHME U AeneHUE
Ne8 «IIpumenenue apupmMeTndecKux JEHCTBUM K PEIICHUIO 33/1a4 U | HaTypaJIbHBIX YUCEID).
YPaBHEHHUI» Ne5 «YnpoieHnne BeIpakeHU.
Ne9 «Brluucnenue 3Ha4eHMs BbIpaXKEHUS, COJIEPKAIIEro HECKOIbKO | [Topsinok BeionHEeHUs Aei-
apu(pMETUUYECKUX TCHCTBUI» CTBUI».
Nel0 «Bpluncnenue 3HaueHUs BbIpaykeHUsl, coepxkaniero kpaapar | Ne6 «[Inomanu u o0bemMbl».
1 KyO ymcna» Ne7 «OOBIKHOBEHHBIE IPOOH».
Nell «Pemenue 3aaa4 o hopmymnam» Ne8 «CnoxxeHue u BbIUUTaHUE
Nel2 «Haxoxnaenue miomaayu Gpuryp, noias3ysch GopMyIamMH IUI0- | CMEIIAHHBIX YHCEI.
1iaid KBajpara v npsiMOyTrOJIbHUKA Ne9 «Cnoxenue 1 BbluUTaHUE
Nel3 «Haxoxnenue o0beMOB TEI» JECSITUUHBIX Apodeit. Okpyr-
Nel4 «Pemenue 3a1a4 Ha MOCTPOCHUE» JICHUE».
Nel5 «Pemenue 3agau Ha Haxox1eHHE ApoOu oT uucia ¥ yucna no | Nel0 «YMHOXeHue, fefneHue
ero apoou» Ipobu Ha HATypallbHOE YHC-
Nel6 «CpaBHenue n1pobeit ¢ paBHBIMHU 3HAMEHATEIISIMI JI0Y.
Nel7«Cnoxenue u Beruntanue Apo0eit ¢ paBHBIMM 3HaMeHaTes- Ne 11 «/leticTBus ¢ necaTny-
MU» HBIMH JIpOOSMU.
Nel8 «CrnoxeHune u BEIYUTaHUE CMELIaHHBIX YUCEID» Nel2 «JleiicTBust ¢ ApOOSIMHU.
Nel9 «CpaBHeHHe IeCATUYHBIX TpOOei» Pemenue 3aga4 Ha NPOLIEHTHI.
Ne20 «Crnosxenne u BBIYUTAHUE JECATUUHBIX APOOCi» Ne 13 «M3mepenue u moctpoe-
Ne21 «YMHOXeHUE NecITUYHOM IpoOH Ha HaTypallbHOE YHCIIO» HUE YIIIOBY.
Ne22 «Jlenenue necsiTuuHON ApOoOH HA HATYPAIBHOE YHCIIO» KomMrnekcHas KOHTpoJIbHAs
Ne23 «YMHOXeHME U JIelIeHne IeCATUYHBIX Ipo0Oeii» pabora.
Ne24 «Pemenue 3aau Ha HaX0XKJIEHHE CPETHETO apu(pMeTHIecKo-
ro»
No25 «Pemenue 3a71a4 ¢ TOMOIIBIO MUKPOKAIBKYJIATOPA»
No26 «Pemenue 3a1a4 Ha TPOLIEHTHI»
Ne27 «ITocTpoeHne KpyroBbIX AHarpaMm»

6 Nel «IIpuMeHeHne NpU3HAKOB IEIMMOCTH K PELLIEHUIO 3a7a9» BBosHas KoHTpOJIbHASA paboTa

Ne2 PasnoxxeHne Ha IPOCTbIE MHOKUTEIIN»

Ne3 «Haxoxnenne HOJl nByx u 6onee uncen»

Ned «Haxoxnenne HOK nByx u Oonee uucen»

No5 « CpaBHenue apobeit ¢ pa3HBIMUA 3HAMEHATEISIMU

No 1 «/lenmumocTh yucemn»

Ne 2 «CnoxxeHre U BRIUMTAaHHUE
npobeii ¢ pa3HBIMU 3HAMEHA-
TEJISIMI
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No6 «Crnoxenue v BerunTanue Apo0eii ¢ pa3HBIMU 3HAMEHATEIISIMU)»
Ne7 «CnoxeHue U BEBIYMTAHUES CMEIIAHHBIX YHCCI

No8 «YMHOX)eHHE 0OBIKHOBEHHBIX APOOCH»

No9 «Pemrenne 3a1a4 Ha HaXOXKJICHHUE JPOOH OT YUCIIA

Nel0 «IIpumenenune pacnpeaeTuTeIbHOIO CBOMCTBA YMHOKEHUS
MIPU BBIYUCIICHUH YUCIIOBBIX BBIPAKECHUI

Nell «Haxoxnenue yacTHOro ApoOei»

Nel2 «Pemenue 3aqau Ha HaX0XKIEHUE YHCTIA IO €r0 APOOH»
Nel3 «/lemenne uncia B JaHHOM OTHOIIICHUN

Nel4 «Pemenue 3a1a4u Ha IPONOPLIMM

Nel5 «Haxoxaenue macimitada KapTh»

Nel6 «HaxoxneHue MOAyJis Ynciiay

Nel7 «CpaBHeHuUE yucen»

Nel8 «CrnoxxeHue oTpulaTeIbHbIX YUCET»

Nel9 « CnoxkeHue ¥ BBIYUTAHUE YUCEN C PA3HBIMU 3HAKAMU
Ne20 «YMHO)€eHUE uncen ¢ pa3HbIMU 3HAKaMu»

Ne21 «Jlenenue yuceln ¢ pa3sHbIMU 3HaKaAMU»

Ne22 «Apudmernueckne SUCTBHSI ¢ PAIIMOHATBHBIMHI YHCITAMI)
Ne23 «Pemenne ypaBHEHUI C IPUMEHEHUEM PACKPBITHS CKOOOK»
No24 «Pemienue ypaBHEHMI ¢ IPUMEHEHUEM MPUBEICHUS MO00-
HBIX CJIAraeMBbIX)»

No25 «Pemenue 3a/1a4 ¢ IOMOUIBIO YPABHEHUN»

No26 «ITocTpoeHune nepneHAuKYISIPHBIX TPSIMBIX)»

Ne27 «IlocTpoeHue napauiesbHbIX IPSIMBIX»

Ne28 «IlocTpoeHue Touek Mo KOOpAUHATAM U ONPEIeTICHNE KOOP-
JIMHAT TOYEK Ha KOOPAMHATHOU IIIOCKOCTH

Ne29 «IlocTpoeHnue cToaduaThIX AUArpaMm»

Ne 3 «CnoxxeHre U BRIUNTAaHHUC
CMCIIAHHBIX YUCEI

Ned «YMHOKEeHHE OOBIKHO-
BEHHBIX JIpOOECii»

Ne 5 «/lemeHre OOBIKHOBEH-
HBIX TpoOei»

Ne 6 «/IpoOHbIe BBIpaXKEHUS»
Ne 7 «OTHOIIEHHS ¥ TIPOTTIOP-
$10%0503

Ne 8 «/lnnHa oxpy)HOCTH U
TJIOMIAL KPyTay

Ne 9 «IlomoxxuTensHBIC U OT-
pHULIATETILHBIC YUCIIaY»

Ne 10 «CnoskeHue 1 BRIUUTA-
HHE YHCEe»

Ne 11 «YMHOXKEHHE U JICIICHUE
YHCEI

Ne 12 «Pemnienue ypaBHEHUH.
PackpeiTe cko00K»

Ne 13 «Pemenue ypaBHEHHUH.
ITomoOHEBIE c1araeMele»

No 14 «KoopauHatsl Ha miioc-
KOCTH»

KonTponbHas padoTta B paMkax
MPOMEKYTOUHOM aTTECTALNKU

Auredpa

Nel «HaxoxieHue 3Ha4eHHsT BBIPAKEHUS»

Ne2 «PemieHne NMHEWHBIX ypaBHEHUI»

Ne3 «HaxoxieHue cpeHero apuMeTuieckoro, pasmaxa 1 MoJibh»
Ned «ITocTpoenue rpaduka 3aBUCUMOCTH ABYX NEPEMEHHBIX)

Ne5 «IlocTpoenue rpaduka TMHEHHON QYHKIMN»

Ne6 «IIpumeHeHue npaBuiia yMHOKEHUS U JIETICHUS CTETICHEH K
YIPOILEHUIO BBIPAKECHUN»

Ne7 «ocTpoenue rpadukos GyHKIMH y=X2, y=X° »

Ne8 «HaxoxieHne CcyMMbI 1 pa3HOCTH MHOTO4JIEHOBY

Ne9 «HaxoxeHne npon3BeIeH!sI MHOTOWIEHA HA OJJHOUWIEH)
Nel0 «HaxoxxneHue npon3BeAeHNUsSI MHOTOWJIEHOB)

Nell «I[Ipumenenue popmynbl KBaJpaT pa3HOCTH U CYMMBI K
YIPOILEHUIO BBIPAKEHUN»

Nel2 «[Ipumenenue Gpopmybl pa3HOCTH KBAPAaTOB K YIPOILIEHUIO
BBIPAKCHHI»

Nel3 «IIpumeHeHne pa3IMuHbIX CIIOCOOOB /s pa3ioKeHUs Ha
MHOKUTEIN

Auredpa

BBoanas koHTponbHas paboTa
Nel «IIpeoOpa3oBanue BbIpa-
YKEHUI»

Ne 2 «JIuneitHOe ypaBHEHUE)
Ne 3 «JIuneitHass pyHKIMSI»

Ne 4 «Ctenenp ¢ HaTypaJIbHbIM
MOKa3aTeaem»

Ne 5 «JleiicTBHS ¢ OJHOYJICHA-
MU U MHOTOUYJICHAMU»

Ne 6 «JlelicTBHS ¢ MHOT'OYJIC-
HaMU»

Ne 7 «KBampar cymmsl 1 pas-
HOCTH JBYX BBIPOKCHHIN

Ne 8 «IIpeoOpa3zoBanue BbIpa-
YKEHHIN

Ne 9 «Cucrembl TUHEHHBIX
YpaBHEHUN»
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Nel4 «IToctpoenue rpaduka ypaBHEHHS € ABYMS IIEPEMEHHBIMI
Nel5 «lpumeHeHMe pa3aMuHbIX METOIOB JJISl PELIEHUS CUCTEM
YpaBHEHUI»

KonTtponbHas pabota B pamkax
MIPOMEKYTOUHOM aTTECTALNU

I'eomerpus

Nel «IlocTpoeHue yrioB u OTpe3KOB»

Ne2 «ITocTpoeHue nepreHuKyIIpHbIX IPSIMbIX»

Ne3 «IIpuMeHeHune nepBoro NprU3HaKa paBeHCTBA TPEYTOJIBHUKOB K
PELLICHHUIO 3a1a4»

Ned «IlocTpoenne Meananbl, GUCCEKTPUCH U BBICOTHI TPEYTOJIbHU-
Ka»

Ne5 «IIpuMeHeHue IepBOro NpU3HAKA PABEHCTBA TPEYTOJBHUKOB K
PELICHUIO 3a1a4»

Ne6 «IIpuMeHeHue nepBoro Npru3HaKa paBeHCTBA TPEYTOJIbHUKOB K
PELICHUIO 3a1a9»

Ne7 «lIpruMeHeHne NprU3HAKOB MAPAIIEIIBHOCTH IBYX IIPSIMBIX K
PELICHHUIO 3a1a4»

Ne8 «Haxoxienue yrioB, 00pa30BaHHBIX ABYMsI TapajuleIbHBIMU
IIPSIMBIMU U CEKYLLEN»

NeO «IIpumeneHne TeopeMbl 0 CYMME YTJIOB TPEYTOJIbHUKA U HEpa-
BEHCTBA TPEYIOJbHUKA K PELICHUIO 331a49»

Nel0 «HaxoxaeHue paccTosTHUS»

Nell «Iloctpoenue TpeyrojibHHUKA MO 3aAaHHBIM JIEMEHTaAM»

I'eomerpus

Ne 1 «HauanbHble reomeTpu-
YECKUE CBEJICHUSI

No 2 «TpeyrosibHUKH»

No 3 «ITapaisiennbHbIEC IPSIMBICY
No 4 «CooTHoOIIECHUS MEXKTY
CTOpPOHAMHU U yTrJiaMu Tpe-

YT OJIbHUKAY

KonTposibHas padoTta B paMkax
MIPOMEKYTOUYHOM aTTECTALNHU

Auredpa

Nel «IIpuMeHeHNE OCHOBHOT'O CBOMCTBA IPOOH: COKpAIIICHHE JIPO-
Oeil, mpuBeneHne Ipodei K 00IIeMy 3HAMEHATEITIO

Ne2 «Cnoxenue u BblunTanue 1po0eii ¢ pa3HbIMU 3HAMEHATEIISIMU»
Ne3 «JleiicTBus ¢ pallMOHAILHBIMU IPOOSIMH: YMHOXKEHHUE IpOoOeH,
BO3BE/ICHUE B CTENECHb, JACJICHHUE APOOeii»

Ned «IIpeobpazoBaHne palMOHAIBHBIX BBIPAKECHUI»

Ne5 «Iloctpoenue rpaduka pyHkuuu y=k/x, ero npeoOpa3oBaHue.
[Ipumenenue cBOMCTB PyHKINU y=K/X»

Ne6 «IlocTpoenue rpaduka Gynkimu, ero npeodpazoanue. [1pu-
MEHEHHUE CBOUCTB (QYHKIIUU »

Ne7 «Bpluucnenue KBaJipaTHOrO KOpHsI U3 IPOU3BEAECHUS, APOOH,
CTETICHW»

Ne 8 «IIpeoOpa3oBanue BBIpAXKEHUN, COAECPIKAIINX KBAApaTHbIE
KOPHMU»

Ne9 «Pemienne KBaipaTHBIX ypaBHEHUH MO popMyIIe»

Nel0 «Pemenune kBagpaTHBIX ypaBHEHHUH pa3HbIX BUJOB 110 GOpMY-
Jie, BBIJEJIEHUEM MOJTHOIO KBajipaTa JBy4YJICHa

Nell «Pemenue 3a1a4 ¢ TOMOIIBIO KBaAPATHBIX YPABHEHUI»
Nel2«Pemenne kBaApaTHBIX YpaBHEHUH ¢ ToMolbio TeopeMbl Bu-
eTa»

Nel3 «Pemenue qpoOHBIX pallMOHAIBHBIX YPaBHEHUI»

Nel4 «Pemenue 3a1a4 ¢ MOMOIIBIO PAllMOHAIBHBIX YPAaBHEHUI»

Aureopa

BBoanas koHTpOIBHAs padoTa.
Ne 1 «Cnoxxenue u BblUNTaHUE
palMoHaIBHBIX APOOEii»

Ne 2 «ITpeoGpa3oBanue paru-
OHAJIBHBIX BbIpaKeHUU. DYyHK-
111t oOpaTHas MPONOPLUO-
HaJIbHOCTB, IpauK U CBOM-
CTBa»

Ne 3 «MppaunoHnanbHble Unc-
na. ApupmMeTHuecKkuil KBaa-
paTHbIi KOopeHb. CBOMCTBA.
OyHKIUA U rpaduK»

Ne 4 «ITpeoOGpa3oBanue BbIpa-
XKEHUH, colepKalluX KBaaparT-
HBIE KOPHU

Ne 5 «KBanpaTtHbie ypaBHEHHS.
Pemenue Bcex BUIOB KBaapaT-
HOTO YpaBHEHUSI»

Ne 6 «JIpo6HO parmoHaIbHBIC
ypaBHeHus1. Pemenus qpo6HO
palnMoHaNbHBIX YpaBHEHUN
aHAJTMTUYECKUM U Tpaduue-
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Nel5 «Pemenue ypaBHeHHI rpadUuecKUM CIIOCOOOMY

Nel6 «IlpumeHeHNE CBOMCTB YUCIOBBIX HEPABEHCTB MPU PELLIEHUN
HEPaBEHCTBY

Nol7 «PenieHue 4nuCIOBBIX HEPABEHCTBY

Nel8 «M300paskeHre Ha YUCIOBOM MPSMON YHCIIOBBIX MPOMEKYT-
KOBY»

Ne 19 «Penienue HepaBEHCTB C OAHOM IIEPEMEHHOI»

Ne 20 «Pemienue cucteM HEPABEHCTB C OJJHOW IEPEMEHHOI»

Ne21 «Bo3Benenue yncen 1 OJHOWIEHOB B CTENEHD C LEJIBIM OTPH-
LATEJIbHBIM [10Ka3aTeIEM»

No22 «IIpumeHeHne CBOMCTB CTEIEHHM C IIEJIbIM MOKa3aTeIeM MpHr
BBIUHCIICHUH U MTPE0O0Pa30BaHUU BbIPAKCHHID

No23 «3anuce yucesn B CTaHAAPTHOM BUJIE)»

No24 «JleicTBUs HaJ IPUOIMIKEHHBIMU 3HAYCHUSMU

No25 «Boruncnenus ¢ npuOIMKEHHbIMU JAHHBIMU HA MUKPOKaTb-
KYJISITOpE»

Ne26 «IlocTpoeHue quarpamm, MOJIMTOHOB, THCTOTPAMM

CKHM CIIOCOOaMm»

Ne 7 «HucnoBele HEpaBEHCTBA.
CBolicTBa YHCIIOBBIX HEpa-
BEHCTB»

Ne 8 «PemieHune 4ncIOBEIX HE-
PaBEHCTB M KX CHCTEM»

Ne 9 «Crerens ¢ HeIbIM ITOKa-
3areseM: CBOMCTBA U apupme-
THyeckue neicreusa. CraH-
JapTHBIN BU uncia. Apudme-
TUYECKHE JICHCTBUS C PUOITH-
JKEHHBIMM 3HAYCHUSIMM
KontposbHas paboTa B paMKax
POMEKYTOUHOM aTTECTAllNH

I'eomeTpust

Nel «HaxosxaeHue BeIMYMHBI yIJia MPaBUIIbHOIO N-YTOJIbHUKA, KO-
JIMYECTBA YIJIOB U CTOPOH MHOT'OYTOJILHUKA)

No2 «ITocTpoeHus ¢ MOMOIIBIO TUPKYJISA U TUHEHUKH: IeJIEHUE OT-
pe3Ka Ha I-paBHbIX YacTeH, IOCTPOECHUE YETHIPEXYT OJIbHUKOBY
Ne3 «ITocTpoeHune 4eThIpEXYroabHIUKOBY

Ne4 «ITocTpoeHue ¢ IpUMEHEHUEM OCEBOM U LIEHTPAJIbHOU CUM-
METPUI».

Ne5 «HaxoxeHue miomany npsMOoyroJbHUKa»

Ne6 «HaxosxeHue miomaay napajienorpaMmma U TpeyroabHUKa)
Ne7 «Haxoxnenue mnomaau Gurypy.

Ne8 «IIpumenenue Teopemsl [Tudaropa k pemienuro 3agaq.

Ne9 «IIpumenenune nogoOus TPEyroJbHUKOB K PEIICHUIO 3a/1a4.
NelO «M3meputenbHbie pabOThl HA MECTHOCTH

Nell «3amaun Ha penieHne IpsIMOYTOJIBHOTO TPEYTOJIBHUKA.
Nel2 «IlocTpoenue yria no 3Ha4EHUIO €r0 CUHYCa, KOCUHYCA U
TaHT€HCAY.

Nel3 «B3aumMHOE pacronoXkeHue NPsMON U OKPYKHOCTH

Nel4 «IToctpoeHue 3aMeuaTeTbHBIX TOYEK TPEYTOJIbHUKAY

Nel5 «ITocTpoeHne BIMCAHHBIX U ONIMCAHHBIX OKPYKHOCTEN M MHO-
TOYTOJIbBHUKOBY.

Nel6 «llocTpoenue puryp npu napajiebHOM EPEHOCE»

I'eomeTpust

Ne 1 «HeTbIpE€XyroabHUKI»

Ne 2 «I1nomaas»

Ne 3 «ITogoGHBIE TpEYTONBHU-
K

Ne 4 «[TogoGHBIE TPEYTOIHHU-
K1

Ne 5 «OxpyxHOCTB»
KonTponbHas paboTta B paMkax
MPOMEKYTOYHOM aTTECTALNKU

Auredpa

Nel «IToctpoenue rpadukoB GyHKIHUI 1O €r0 CBOWCTBaM»
Ne2 «IToctpoenne rpaduka GyHKIHH y=ax>»

Ne3 «Iloctpoenne rpaduka GyHKIEE y=ax2+ n, y=a(x-m)?»
Ne4 «IToctpoenue rpaduka GyHKIHH y=X"»

Ne5 «Pemienne ypaBHeHUM ¢ OAHON IEPEMEHHOI

Auredpa

BBoaHas koHTposibHasA paboTa
Nel «®DyHknnu 1 ux cBoii-
CTBa»

Ne2 «Crenennas pyHKIMS»
Ne3 «YpaBHeHus ¢ ogHOM 1e-
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Ne6 «Iloctpoenue rpaduka ypaBHEHHUS C IByMS IEPEMEHHBIMI
Ne7 «[loctpoenue rpaduka CHCTEMbl yPaBHEHU»

No8 «Penienrie HepaBeHCTB € JBYMSI IEPEMEHHBIMM»

No9 «HaxoxkneHne n-ro 4wieHa apuhMeTUIeCKON MPOTPECCUU U
CYMMBI N IEPBBIX YWICHOB apU(PMETHUECKUX MPOTPECCUM

Nel0 «HaxosaeHue n-ro 4ieHa reOMeTpHUIeCKON MPOrpeccuu u
CYMMBI N IEPBBIX YWICHOB FT€OMETPUUECKOU MTPOTPECCUU»

Nell «HaxoxaeHue nepecTaHOBKI»

Nel2«HaxoxeHue pa3MereHus»

Nel3 «HaxoxaeHue coueTanus»

Nel4 «HaxoxaeHne BeposITHOCTH PaBHOBO3MOKHBIX COOBITHIA
Nel5 «BbraucieHus ¥ TOXASCTBEHHBIE Pe0Opa30BaHUs

Nel6 «Pemenue 3a1a4 peabHOM MaTEMATUKH C UCIIOJIb30BAHUEM
YpaBHEHUH U HEPABEHCTBA»

PEMEHHON»

Ne4 «HepaBenctsa ¢ oHOM
MIEPEMEHHOIN»

No5 «YpaBHeHMs U HEpaBEeH-
CTBa C ABYMS IEPEMEHHBIMU U
UX CUCTEMbBD)

Ne6 «Apudmernueckas npo-
rpeccusi»

Ne7 «I'eomerpuyeckas npo-
rpeccusi»

Ne8 «OnemenTs KOMOMHATO-
PUKH M TEOPUH BEPOATHOCTEN»

I'eomeTpust

Nel «IIpuMeHeHHe paBeHCTBA BEKTOPOB K PEILICHUIO 3a1a4)

No2 «CnoxeHue u BBIMUTaHHE BEKTOPOBY

Ne3 «YMHOMXkeHHE BEKTOPOB Ha YHCIIO»

Ne4 «HaxosxieHne KoopAMHAT BEKTOpa B cucTemMe koopauHat. [lo-
CTPOEHHE BEKTOpA 110 €r0 KOOPAUHATAM

No5 «Mcnonbs30BaHuEe CBOMCTB KacaTeIbHOU K OKPYKHOCTH K pe-
LICHUIO 3a7au»

Ne6 «HaxoxneHne cuHyca, KOCHHYCa TAaHT'€HCA, KOTAHIE€HCa yTriiay
Ne7 «HaxoxneHue 1miomaam TpeyrojibHUKa»

No8 «IIpuMeHeHHe TeopeMbl CUHYCOB K PEIICHUIO 3a/1a4»

Ne9 «IlocTpoeHne npaBUIIbHBIX MHOTOYTOJIbHUKOBY

Nel0 «HaxoxaeHue JJIMHbI OKPYXHOCTH»

Nell «HaxoxaeHue miomaam Kpyray

Nel2 «Iloctpoenue ¢uryp npu oceBoi CUMMETPUN»

Nel3 «IToctpoenue ¢uryp npu HeHTpaIbHOW CUMMETPUN»

Nel4 «IToctpoenue ¢puryp mpu NoBopoTe, MapauieIbHOM EPEeHO-
ce»

I'eomeTpus

Nel «Bexkrtopsl. MeToa koop-
JTUHATY

Ne2 «CooTHouieHust MeX Y
CTOpOHAMHU U yTIJIaMH Tpe-
yroiapHuKa. CKaasipHOE MPOMU3-
BEJICHHUE BEKTOPOB»

Ne3 «/lnmnHa okpy>KHOCTH U
IUTIOMIA/Ib KpyTa

No 4 «/IBuxeHue»
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pnioxenne 2
Kputepun oneHnBaHus 10CTHKEHHS MJIAHUPYEMBIX Pe3yJbTATOB

Yyumenw, onupasce nHa Oanuvie pekomeHOayuuy, oyenusaem HAHUL 80CHUMAHHUKOS C YHEMOM UX UHOUBUOYATbHBIX
ocobennocmeti

1. Conepxanve U 00bEM MaTepuana, OAJIEeKAIIEro MPOBEPKe, ONpeAeIIeTcs IPOrpaMMOil 0 MaTeMaTukKe,
TpeOOBaHUAMH K YPOBHIO IMOATOTOBKH BOCITUTAHHUKOB. [Ipm mpoBepke yCBOEHHS ATOTO Marepuaja CIEAyeT BBISBIATH
MOJIHOTY, MPOYHOCTh YCBOCHUSI BOCIIUTAHHUKAMH TCOPUU U YMEHUS IPUMEHAThH € Ha MPaKTHUKE B 3HAKOMBIX M B HE3Ha-
KOMBIX yCIIOBUSIX.

2. OcHoBHBIME (OopMaMH TPOBEPKH 3HAHUM M YMEHUI BOCIIMTAHHUKOB [0 MAaT€MAaTHKE SIBIISIOTCS IHChH-
MEeHHas KOHTPOJIbHAas padoTa M YCTHBIN ompoc. [Ipu orleHKe MICHMEHHBIX U YCTHBIX OTBETOB YUHTENh B TIEPBYIO OYepelh
YUUTHIBAET MOKa3aHHbIE BOCMUTAHHUKAMH 3HAHUS M YMEHUs (MX MOJHOTY, NIyOUHY, IPOYHOCTH, UCTIOIB30BaHUE B Pa3-
JTUYHBIX cuTyarusx). OleHKa 3aBUCUT TaKKe OT HAIMYHS U XapaKTepa MOrPenTHOCTe!, JOMyIeHHBIX BOCTUTAHHUKAMHU.

3. Cpenn TOTPENTHOCTEH BBIACISAIOTCS OMIMOKA U HEJOUETHI:

[NorpeniHocTs cunTaeTcs OMMOKON, €CIIM OHa CBUACTEILCTBYET O TOM, YTO BOCIIMTAHHUK HE OBJaJIe)l OCHOBHBIMHU
3HAaHUSIMU, YMCHUSMH, yKa3aHHBIMU POTPaMMaMHu.

K Hegou€ram OTHOCSTCS MOTPENTHOCTH, CBHASTENHCTBYIONINE O HEOCTATOYHO MOJHOM WIJIH HEAOCTATOYHO MPOU-
HOM YCBOCHHH OCHOBHBIX 3HAHWW W YMEHHH HJIM 00 OTCYTCTBHM 3HAHWW, HE CUHTAIOUINMICS B COOTBETCTBUHU C IIPO-
rpaMMOi OCHOBHBIMH. Hemouéramu Takxke SBISIOTCS MMOTPENIHOCTH, KOTOPhIe HE MPHUBETH K MCKaKEHHIO CMBICIIA MOy~
YEeHHOTO BOCITUTAHHUKOM 33JIaHUS MITH CIIOCO0a €Tro BHITIOJHEHHS, HEaKKypaTHAas 3allrCh; HEOPEKHOE BBITOIHEHHE Yep-
TexXa.

I'pannna Mexay ommOKaMu M HEAOYETAMH SBISIETCS B HEKOTOPOW cTeneHH ycioBHOH. [Ipu omHuX obcTosTEND-
CTBax OIYIEHHAS BOCIIUTAHHUKOM IOTPEIIHOCTh MOXKET PacCMaTpPHUBATHCS YUYHTENEM KaK OHIMOKa, B APYroe BpeMs H
MIPH JPYTUX OOCTOSATENHCTBAX — KaK HETOYET.

4. 3amaHus Ui YCTHOTO M MMMCHbMEHHOTO OIPOCa BOCIIUTAHHUKOB COCTOHMT U3 TEOPETHUYECKHX BOIIPOCOB U
3ajad.

OTBeT Ha TEOPETUIECKHH BOMPOC CUATAETCS OE3YIPEUHBIM, €CIIH 10 CBOEMY COJEPKAHHIO MOJIHOCTHIO COOTBET-
CTBYET BOIPOCY, COEPKHUT BCE HEOOXOIMMBIEC TeopeTHIecKkne (PakThl 1 0OOCHOBAHHBIE BHIBOBI, & YCTHOE MU3JI0XKEHHUE U
MUCbMEHHasI 3alTUCh OTBETA MAaTEMaTHYECKH I'PAMOTHBI M OTJIMYAIOTCS MTOCIIEI0BATENILHOCTHIO U aKKYPaTHOCTBIO.

Pemenwne 3amaun cunraercs 6€3ympeuHbIM, €CIIM CaMO PellieHHe COMPOBOKIAETCS HEOOXOANMBIMU OObSICHEHUSIMH,
BEPHO BBITIOJIHEHBI HY)KHBIE BBIYUCIICHUS U MPEOOpPa30BaHUs, TOMYyUeH BEPHBIN OTBET, MMOCIEAOBATEIBHO U aKKypaTHO
3aIllUCaHo PellCHHE.

5. OreHka OTBeTa ydalerocs pu YCTHOM U TUCBMEHHOM OIPOCE MPOBOAUTCS MO MSATHOAUTBHOW CHUCTEME,
T.€. 32 OTBET BBICTABJISIETCS OJIHA U3 OIEHOK S(OTIMYHO), 4(X0poIo), 3 (YAOBIETBOPHUTEIHHO), 2 (HEYIOBIETBOPUTEh-
HO).

Hanpumep, k ommbkamM oTHOCSTCS:

e Hesnanue TeopeM U HEyMEHHE UX IPUMEHSTh, He3HaHUE (OPMYII, MPABHII, OCHOBHBIX CBOMCTB;

o He3nanue npuéMoB pelieHus 3a/1ad, pacCMaTPUBAEMbIX B YUE€OHBIX MTOCOOHSX;

o BeruncnuTenbHbIe OMIMOKH, €CJIM OHU HE SIBIISIOTCS OTIMCKAMU;

o Jlornveckue omMOKH B PacCyKICHHUSX;

o OTOpaceiBaHUE OJHOTO U3 KOpHEH ypaBHEHHUS 0e3 00BsICHEHHS WM COXPAaHEHUE B OTBETE MOCTOPOHHETO KOPHS H

T.IL.

K memouéram oTHOCSTCS:

o Orncky;

© OmmMOKH B 3aITUCSAX MaTEMATHIECKUX TEPMUHOB, CHMBOJIOB IPU 0(hOPMIICHHH MaTEMAaTHIECKUX BHIKJIAJIOK;

e HeocTaToYHOCTh WM OTCYTCTBHE HEOOXOIMMBIX TEOPETUYECKIX 00OOCHOBAHHUN MaTeMaTHYECKUX MpeoOpa3oBa-
HUM;

;
e HapyireHus rpau4eckoro pexuma;
® OTCYTCTBHE OTBETA K 3a/IaHUIO MJIM OLIMOKH B 3alMCH OTBETA,;
OueHKa YyCTHBIX 0TBETOB BOCHUTAHHUKOB
Omeem oyenusaemcs OmMemKkoil «5», eciu 60CNUMAaHHUK
o [TommHO packpbLI cofiepkaHue MaTeprana B 00bEMe, TPeyCMOTPEHHOM IIPOTPaMMOK M YISOHHKOM;
o V3nm0uin Marepuan TpaMOTHBIM S3BIKOM, TOYHO HCIOJIB3Ysl MAaTeMaTHYEeCKYI0 TEPMHHOJIOTHIO U CUMBOJIMKY, B
ONPEACIIEHHON JIOTMYECKOM MTOCIIeI0BATENIbHOCTH;
o [IpaBmiILHO BBITIOIHIIT PUCYHKH, YEPTEIKHU, TPAPHUKHU, COITYTCTBYIOIUE OTBETY;
o [lokazan yMeHue WILTIOCTPUPOBATh TEOPUIO KOHKPETHBIMHU MIPUMEPAMH, MPUMEHSTH €€ B HOBOW CHUTYyallUu MpPH
BBITIOJTHCHUH TIPAKTHYCCKUX 3aIaHHiA;
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o [IpoJIeMOHCTPHPOBaT YCBOCHHE paHee W3YyYCHHBIX COMYTCTBYIOIIUX BOMPOCOB, CPOPMUPOBAHHOCTh M YCTOWYH-
BOCTbH HCITOJIb3YEMBIX TPU OTBETEC YMCHHIA U HABBIKOB;

e OTBeyan caMoCTOATENIbHO, 0€3 HABOASIIMX BOIIPOCOB YUUTEIIS;

Bo3MoXxHBI 07THa-7IBE HETOYHOCTH TIPH OCBEIIEHWH BTOPOCTENIEHHBIX BOIIPOCOB MIIH B BBIKJIA/IKaX, KOTOPHIE BOCITH-
TaHHUK JIETKO MCIIPABHII TIOCTIE 3aMEYaHUsI YIUTEIS.

Omeem oyenusaemcss OMmMemxou «4», eciu y0081emeopsem 6 OCHOBHOM MpPebOBaAHUAM HA OYEHKY «I», HO npu
IMOM UMeem 00UH U3 HeOOCMAMKOB:

® B U3JI0KEHUH JIOMYIICHBI HEOOIBIITUE MPOOEITBI HE UCKA3UBIITNE MAaTEMATHUECKOTO COJICPIKAHUS OTBETA;

® JIOIyIIEHBI OJIMH-/[BA HEJOYETA MPU OCBEIIICHUY OCHOBHOT'O OTBETA, UCIIPABJICHHBIC TIOCTIC 3aMCUaHUs YUUTEIS,

® JIOMyIIEHBI OITMOKa WK 00Jiee NBYX HEIOYETOB MPHU OCBEIICHUH BTOPOCTEIICHHBIX BOTIPOCOB MJIM B BHIKJIAIKAX,
JIETKO UCTPaBJICHHBIE TTOCIIE 3aMEYaHUs YIUTEIS.

Ommemxa «3» cmagumcs 8 C1eOYIOWUX CAYUAsX:

® HETIOJTHO PacKpBITO COAEpKaHKe MaTepuala (ConepkaHhe U3JI0XKEeHO parMeHTapHO, He BCET/Ia TOCIeI0BATEhb-
HO), HO MOKa3aHo 0o0lee MOHUMaHKE BOMPOCca U MPOJEMOHCTPHUPOBAaHBI YMEHUS, TOCTATOUYHbIC IS JabHEHIIero ycBoe-
HUS TIPOTPAMMHOTO MaTepHaa;

® UMEJIUCh 3aTPYJHCHUS WJIM JOIMYIIEHbl OMHUOKH B OMPEICICHUU TOHSATHIA, MCIIOJE30BAHUU MAaTEMaTHYCCKOM
TEPMHUHOJIOTHH, YePTEkKaX, BBIKJIAIKAX, UCTIPABICHHBIE ITOCIIe HECKOIBKUX HABOISAIINX BOTIPOCOB YUUTEIIS;

® BOCIIUTAHHUK HE CIPABWIICS C IPUMEHEHHEM TEOPHUU B HOBOUM CHUTYAITUH TIPH BBITOJHEHUH MPAKTHYECKOTO 3a/1a-
HUS, HO BBITTOJTHIJI 3a/IaHHS 0053aTEIFHOTO YPOBHS CJIIOKHOCTH IO JaHHOU TEeMe;

® [IPH JIOCTATOYHOM 3HAHUM TEOPETUYECKOI'0 MaTepHasa BhISBJICHA HEJIOCTaTOUYHAs C(HOPMHUPOBAHHOCTH OCHOBHBIX
YMEHUI U HABBIKOB.

Ommemxa «2» cmagumcsi 8 Cle0yrouWUx Cryyasx:

® HE PaCKPBITO OCHOBHOE COJIepKaHue YIeOHOTO MaTepraa;

¢ 00HapyKEHO HE3HAHWE WM HEMMOHMMaHWE BOCIIMTAHHUKOM OOJNBINEH min Hanbojee BaXKHON dYacTh y4eOHOTO
MaTepHana;

® JIOITyIIEHBI OMMOKY B OMpEACIICHNH TOHSATHH, IIPH HCIIONIB30BAHUN MAaTeMAaTUIECKOW TEPMHUHOJIOTHH, B PHCYH-
Kax, uepTexax Win rpapukax, B BRIKJIAIKaX, KOTOPBIC HE UCIIPABIICHBI TIOCIIC 3aMEUaHMsI YUUTEIS.

OueHKa NUCbMEHHBIX U MPAKTHYECKUX Pa00T BOCIMTAHHHKOB

Ommemxa «5» cmagumcs, eciu.

® paboTa BHITIOTHEHA TIOJTHOCTHIO;

® B JIOTHUYECKUX PACCYXIIEHUSIX U 00OCHOBaHWH PEIIEHUs HET POOEIIOB U ONTHOO0K;

® B peIIeHNH HET MaTeMaTHYECKIX OMTMOOK, BO3MOXKHA Of[HA HETOYHOCTH, OITMCKA, KOTOPAast HE SIBISIETCS CIIE/ICTBU-
€M HEeTIOHHMMaHHs y4eOHOTo MaTepHana.

Ommemxka «4» cmasumcsi, ecnu:

® paboTa BHITIOJIHEHA IOTHOCTHIO, HO HET 000CHOBAHUS IIATOB PEIICHNUS;

® JIONyIIeHa OJIHA OIIMOKA WU €CTh OJMH-JBA HEJI04YETa B BBIKJIAJKAX, PUCYHKAX, YepTekax WM rpadukax (eciu
3TH BHJIBI paOOT HE SIBISLITUCH 0OBEKTOM IPOBEPKH).

Ommemxa «3» cmasumcs, eciu.

e JlonylIeHo Oosee oJHON OMIMOKU Wi OoJiee NBYX-TPEX HEIOYETOB B JIOMIOJHHUTENLHBIX BBIKIAKaX, HO BOCIH-
TaHHUK 00Ja/aeT 00s3aTeIbHBIMUA YMEHUSMU 110 TIPOBEPSEMOI TeMe.

Ommemxka «2» cmasumcsi, ecu:

® JIOITyIIEHBI CYIIECTBEHHBIE OIMMOKH, ITOKA3aBIINE, YTO BOCIUTAHHUK HE 00J1aaeT 003aTeTbHBIMIA YMEHUSIMU 110
JJAHHOW T€M€ B TIOJIHOW Mepe.

Yyumenv mootcem nosvicums oyeHky 3a OpucUHANLHOCHIL OMEEMA HA B0NPOC UIU PeuleHUs 3a0aiu, KOmopble ceu-
OemenibCmeyIom 0 8bICOKOM MAMeMAmu4eckoM pa3gumul yuaue2ocs, 3a peuieHue 0ojee CLONCHOU 3a0auu Uiy omeem
Ha 6oJ1ee CI0ACHBIU BONPOC, NPEOTIONCEHHBI BOCHUMAHHUKY NOCAE GLINOIHEHUS UM KAKUX-TUOO OpYeux 3a0anull.

OneHka TBOPYECKUX PadoT 00y4aroImuXxcst
TBopueckue pabOTHI OLIEHUBAIOTCS C YUETOM:
CTPYKTYPHUPOBAaHHOCTH MH()OPMAILINH;
JIOTUKHU U3JI0KCHHUS,
COOTBETCTBHE 33/IaHUIO, TIOCTABICHHOMY YUHTEIIEM;
MOJIHOTE, TOYHOCTH, aKTyaIbHOCTH HH()OPMAIINY;
OPUTHHAJIBLHOCTH;
BHEIIHETO BH/JIA.
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TpeGoBaHMs K OLICHKE ITPOEKTOB

n/n Kpurepun Ouenka Banabl
1. IoaHoTa OCBEIIEHHS TEMBI Hcnonb3oBaH yueOHBIH MaTepuai Kypca; 1
Hcrnons30BaHbl cieniMann3upoBaHHbIE U3AAHUS, 1
Hcnons3zoBanbl IHTEpHET-pECYPCHL. 1
2. | O0bemM npopadoTku u3yuyeHHo- | O6veM HHGOPMALUU TOCTATOUHBIA IJISI TOJHOTO PACKPBITHS 1
ro MatepuaJa TEMBI;
3. I'pamoTHOCTH TEKcTa I'pamoTHOCTH TEKCTA; 1
4. BuyTpennsisi 1oruka nocrpoe- | B mpoekTe mioxo mpocMaTpuBaeTcs CTPYKTYpa; 0
HHS MPOEKTA, ejiecoodpas- B paboTe oTCyTCTBYET OIMH WITH HECKOIBKO Pa3JelioB; 1
HOCTB NpeIaraemMoii CTpyKTy- | PaGora CTpyKTypHpOBaHa U XOPOIIO 0(pOpMIICHA. 2
pbI MPOEKTA
5. Ipunoxkenusi: wmocrpaTus- | [Ipunoxenuii HeT; 0
HbIH 1 (POHOBBIIT MaTepUaa [punoxeHus: HETOCTATOYHBI HIIM HE COOTBETCTBYIOT COJEP-
KAHUIO;
[IpumoskeHus: JOMOIHSAIOT OCHOBHOM TEKCT MPOEKTa, CACIaHbI 2
Ka4yecTBEHHO.
6. TBopuyeckuii moaxoa, MHTEPec- 1-2
HbI€ HAXOKH
7. IIpakTHYeckasi 3HAYMMOCTh 1-2
NMpPOoeKTa
8. BeicTyniienue Ha 3amuTe, OT- 1-2
BeThI HA BONPOCHI
Hroro: 15
MaxkcumanbHblii 6am1 - 15.
«5»: 15 - 13 0amnos; «4»: 12 - 10 6ammos; «3»: 9 - 8 6amios; «2»: MeHee 8 OaIIOB.
TpeGoBaHus K OlIeHKeE T0KJIAJ0B
n/n Kpurtepun Ouenka Banabl
1. KauecTBo noxi1ana ConeprkaHre COOTBETCTBYET TEME; 1
UeTko, JIOTHYHO BHICTPOEH; 1
[IpencraBieHHble OCHOBHBIE (DAaKThI, B MMOTHONH Mepe PacKpbl- 2-1
BAaIOT COJIEPIKAHUE;
BriBosibI XapakTepu3yroT padoTy; 2-1
(BBIBOZIBI UMEIOTCSI, HO HE TI0KA3aHBI).
2. | Ucnoan3oBanue nemoncrpauu- | [IpeacraBieHHbIN MaTepuail COOTBETCTBYET CO/ICPIKAHUIO; 1
OHHOT0 MaTepHaJia Xopoio ohopMIIeH; 1-2
B montHO# Mepe ucrnonb3yeTcs JOKIAInKOM. 1
3. KyabTypa peun, opaTopckoe CB00OIHOE BIQICHIE MAaTEPHAIIOM; 1
MacTepCcTBO TekcT 3aUnTHIBACTCS; 0
Peun rpamoTHas; 1
Hcnons3yroTess MICTOPUYECKUE TTOHATHS, TEPMUHBI, 1
OO6pareHre K ayIUTOPHH; 1
Brigepikan perinaMeHT. 1
4. | Ucnonb30BaHHBIE UCTOYHUKH U | Vcrionk30BaH yueOHBINM MaTepUar, 1
JuTepartypa Hcnonb30BaHbl CrieMaTN3NPOBAHHbBIC H3JIAHS, 1
HUcnonb3oBansl MHTEpHET-pECYpCHI. 1
Hroro: 19

MakcuMajabHbIN 0aji - 19.
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«5»: 19 — 16 6amnoB; «4»: 15 - 12 6amnos; «3»: 11 — 8 0amnos; «2»: MeHee 8 0aIoB.

TpedoBaHus K OLlEHKe MYJIbTHUMEIUITHOI Mpe3eHTaAIlUN

n/n Kputepunii Ouenka Baibl

1. TutyabHbIil cnaiin Tema paboTHI, aBTOP; 1

2. | JAuzaiin u odopmiienne caaiina | Qo u uBeT mWpPHUPTa KOHTPACTUPYIOT, KJIFOUEBbIC MBICIH 1-2-3
BBIJICTICHBI;
He Oostee Tpéx anmManuoHHBIX 3(QeKTOB Ha claiiie; 1-2-3
He Oosiee nByx u3o0pakeHuil Ha crlaiine; 1-2-3
Hcnonb3yercs ennHbIi ma0IoH Mpe3eHTalNY; 1-2-3
OTcyTcTBHE TPaMMAaTHYECKUX OMHOOK; 1-2-3

3. Copaepxanne npe3eHTAUH Texkct xopoio HanucaH, cpOpPMUPOBAHHBIC UIEH SICHO U3JIO0- 1-2-3
KEHBI U CTPYKTYPHPOBAHBI;
HmeroTcst BBIBOIBI, 000CHOBAHHBIE C HAYYHOW TOUKHU 3PCHUS 1-2-3
1 OCHOBaHHBIE HA KOHKPETHBIX JJAHHBIX;
Hannuwne rpadukos, Tabaui, nHoii rpaduyeckoit nuHpopma- 1-2-3
1uu;
Hannune 6ubmuorpadun, cChIKM Ha HICTOUHHKH; 1-2-3
Bomnpock! yuebHOIi TeMbI COOTBETCTBYIOT BOIIPOCaM HCCIIEA0- 1-2-3
BaHMsI, PACCMOTPEHHBIX B IIPE3CHTAIINY;
ConepskaHue pa3iesioB BBIACPIKAHO B JIOTUUECKON TTOCIIE0- 1-2-3
BaTEIbHOCTH.

4, Mamnepa BbICTYILIEHUS Bremramii Bum; 1
Kynsrypa peun; 1-2-3
BripazurensHOCTh peyn; 1
3pUTEbHBII KOHTAKT. 1

MakcuManbHbIi 62 - 40.
«5»: 37 - 40 6amnoB; «4»: 29 - 36 6am10B; «3»: 19 - 28 0ai1oB; «2»: MeHee 19 0aoB.

OneHka TecTOBBIX Pa0OT BOCNIMTAHHUKOB

Ommemka «5» cmasumcsi, eciu.

® KOJIMYECTBO MMOJIy4eHHBIX OansioB coctasisieT 80 — 100 % oT MakcMManbHOW CyMMBI OaljIoB;
Ommemka «4» cmasumcs, eciu.

® KOJIMYECTBO MOyYSHHBIX O0asioB cocTapisiet 60 — 79 % oT MakcHMallbHON CyMMBI OaJlIOB;
Ommemka «3» cmasumcsi, eciu.

® KOJIMYECTBO MOJTYYSHHBIX 0ayioB coctanisiet 40 — 59 % oT MakcuMalbHOW CyMMEBI OaJlIoB;
Ommemka «2» cmasumcsi, eciu.

® KOJIMYECTBO MOJTYYeHHBIX 0ayutoB coctanisieT 0 — 39 % oT MakcHMMaIbHONH CyMMBI OAJIIOB.
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