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[NOACHUTEJIBHAA 3AIIMCKA

PabGouass mporpamma mo yudeOHOMY mpenMery «MartemaTuka» (0a30BBIH YpOBEHb) YPOBHS
OCHOBHOTO o00Imero oOpa3oBaHHs cocTaBieHa Ha ocHOoBe «OCHOBHOH 00pa3oBaTeNbHON
IporpaMMbl  YpOBHSL OCHOBHOro obmiero obpaszoBanuss MOY  «benoBckas cpemHss
obmeooOpazoBarenbHas mkoysia uM. C.M. Ocramenko benropoackoro paiiona benroposckoii
objmactu» B  COOTBETCTBUM ¢  TpeOoBanusiMu  DegepanbHOrO0  TOCYJapCTBEHHOTO
00pa30BaTeNLHOTO CTaHAapTa OCHOBHOTO 00IIero obOpa3oBaHusi, yrBepkaeHHOTo IIpukasom
MunucrepctBa obpasoBanus M Hayku Poccuiickoir ®enepammm ot 17.12.2010 Ne 1897 c
M3MEHEHHUSMHU U JonoNHeHusAMU. O0Ias xapaKTepucTHKa yuyeOHOro MmpeaMera, Leld U 3a/ladyu
CogepxaHue MaTeMaTHUYECKOro 00pa3oBaHus B 5-9 kiaccax MPEACTaBICHO B BUAE CIEIYIOMINX
COJIep)KaTeNbHBIX  pa3fenoB: «Apudmeruka», «YuciaoBble W OYKBEHHBIE BBIPAKEHUS.
VYpasuenus», «l'eomerpuueckue purypsl. 3mepeHue reoMeTpudeckux BEITUUUHY, «JIEMEHTbI
CTaTUCTHKH, BeposTHOCTH. KomOuHaTtopHble 3amaum», «Maremarnka B HCTOPUYECKOM
pa3BUTUNY, «Anredpa», «UucnoBele MHOXeCTBay, «DyHKIMN», «DJIEMEHTHl MPUKIATHON
MaTeMaTuKu», «Anredpa B HCTOPUYECKOM pa3BUTUU», «['‘eomeTpuueckue QUryps»,
«M3mepenns reomerpuueckux BennuuH», «KoopaumHate», «Bektope», «l'eomerpus B
uctopuueckoM paszsutun». Copepxanue pasgena «Apudmeruxay CiIyKur 0a3oi s
JMAIBHEUIET0 W3Y4YeHMs y4yallUMHUCS MaTeMAaTHKH W CMEXHBIX TUCIHUIUIAH, CIHOCOOCTBYET
Pa3sBUTHIO BBIUMCIUTENBHOW KYJIbTYPbl U JIOTHYECKOTO MBINUIEHUS, (POPMUPOBAHUIO YMEHUS
M0JIb30BATHCS AITOPUTMAMH, A TAKXKE MPUOOPETEHHUIO MPAKTUYECKMX HABBIKOB, HEOOXOINMBIX B
MOBCEIHEBHOM KU3HU. Pa3BUTHE MOHATHS O YUCIIE CBSI3aHO C M3YUYEHUEM pallOHAIbHBIX YUCENT:
HATypalbHbIX 4YHCEN, OOBIKHOBEHHBIX M JECATHYHBIX JApoOei, MOJOXKHUTEIbHBIX U
orpunarenbHblx uncen. Coxepkanue pasgena «YucnoBele W OYKBEHHBIE BBIPAXKEHUS.
VYpaBHeHus» QOopMHUpPYET 3HAHUS O MaTeMaTudeckoM si3bike. CyliecTBeHHasl pojib MPH ITOM
OTBOJUTCSl OBJAJACHUIO (OPMAIbHBIM anmapaToM OyKBEHHOro wucuucieHusd. M3ydenue
MarepHaia crnocoOCTBYyeT (POPMHPOBAHUIO Y YYAIIUXCS MATEMaTHYECKOIO armapara perieHus
3a1a4 ¢ nmomolunslo ypaBHeHuil. Conepxanue pasaena «l'eomerpuueckue ¢urypsl. 3zmepenus
FEOMETPUUECKUX BEIMYUH» (DOPMHUpPYET y ydalMxcs IOHATHUS TIeOoMeTpUYeckux (uryp Ha
IUIOCKOCTH U B MPOCTPAHCTBE, 3aKJIaJIbIBAET OCHOBBI (POPMHUPOBAHUS F€OMETPUUECKON «peuny,

Pa3BHUBACT MPOCTPAHCTBCHHOC B006pa)KeHI/IC n JOIr'M4€CKOC MBIIIJICHUC



Conepxxanue pasgena «IJEMEHTbl CTaTUCTHKHU, BepoATHOcTH. KoMOMHaTopHBIE 3amaun» —
00s13aTeNIbHBIA KOMIIOHEHT LIKOJIBHOTO 00pa30BaHMs, YCHIIMBAIOLIUIN €ro NMpUKIaJHOE U INPAKTUYECKOe
3Ha4eHue. OTOT MaTepual HEoOXOAWM, TMpexJe Bcero, Uit (QOpPMHUPOBAaHUS Yy  ydamquxcs
(YHKIMOHATBHONH TPAMOTHOCTH, YMEHHUSI BOCIPHHMMATh M KPUTHYECKH aHAIM3UPOBATh MH(OPMAIHIO,
IPEJCTABICHHYI0 B pa3IM4YHBIX (OpMax, NOHUMATh BEPOATHOCTHBIM XapaKTep MHOTUX pealbHbIX
3aBUCUMOCTEH, MPOU3BOJUTH IPOCTEHIINE BEPOATHOCTHBIE pacuéThl. M3ydeHue OCHOB KOMOMHATOPUKHU
MIO3BOJIUT Y4YalllEMYCsl OCYILIECTBIISITH PAaCCMOTPEHME CIlydaeB, IEepedOp BapHaHTOB, B TOM YMCIE B
MIPOCTEUIINX IPUKIAAHBIX 3a1a4axX.

Paznen «MaremMaTtuka B HCTOPHMYECKOM DPAa3BUTUM» MpeJHa3HaueH Juid (HOpPMUPOBAHUS
IIPEJCTAaBICHUNA O MaTeMaTHKe KaK 4aCTH 4YeJIOBEUECKOW KYJIbTYpbI, JJIs OOIIEro pa3BUTHs HMIKOJIbHUKOB,
JUIL CO3JIaHMsI KYJBbTYpHO-UCTOPHYECKOW cpeapl oOydeHus. Ha Hero He BBIIENSETCS CIEIHalbHBIX
YPOKOB, YCBOEHUE €r0 HE KOHTPOJIUPYETCS, HO COJIEP’KaHUE ITOr0 pasjiesia OpraHu4YHO MPHUCYTCTBYET B
y4eOHOM IIpoliecce Kak CBOEro poja I'yMaHUTapHbIH (OH MpHU paccMOTPEHUH MPOOJIEeMaTUKU OCHOBHOI'O
COJIep KaHusl MaTeMaTHYECKOro 00pa30BaHMsL.

Conepxanne pasnena «Anredpa» crmoco0CTByeT (GOPMUPOBAHUIO Y YUAIIMXCS MAaTEMaTHYECKOTO
anmapara JUIsl pelleHMs 3a/lad U3 pa3HbIX pa3zesioB MAaTEMAaTUKU, CMEXKHBIX IPEIMETOB, OKpYXkKarollei
peambHOCTH. SI3bIK anreOpbl MOJYEPKMBACT 3HAYEHHWE MATEMATUKU Kak s3blKa [UId IOCTPOCHUs
MaTeMaTHYeCKUX MOJIeNIeH MPOLECCOB U SIBICHUI pearibHOro Mupa. B 3amaun n3ydeHus ainredopsl BXOAAT
TaK)X€ pa3BUTUE AITOPUTMHYECKOIO MBIIIJICHHUS,, HEOOXOAUMOI0, B YAaCTHOCTH, JUI OCBOEHMS Kypca
MH(OPMATHKH, OBJIaJIEHUE HABBIKAMHU JIETYKTUBHBIX PacCyKICHUH.

[IpeoOpazoBanrie CUMBOJIBHBIX (HOPM BHOCHUT CHEIU(DUUECKH BKIJIAJ B Pa3BUTHE BOOOPAKCHHS
yyaluxcs, HMX CIOCOOHOCTeM K MaTeMaTH4ecKoMy TBOpYecTBY. B OCHOBHON IIKojie Marepuan
IPYNIUPYETCd BOKPYT pAlMOHAJIBHBIX BBIPAXEHHUM, a BOIPOCHI, CBSI3aHHBIE C HPPALHUOHAIBHBIMU
BBIPAKEHUSIMU, C TPUTOHOMETPUUECKUMU (QYHKIMSAMU U TNpeoOpa3oBaHUSIMU, BXOJAT B COJIEp)KaHUE
Kypca MaTeMaTHKHU Ha cTaplliell CTyleH! 00y4eHus B IIKOJIE.

Pasnen «UwucnoBele MHOXKECTBa» HAlEJIEH HAa MAaTeMaTU4eCKOE pa3BUTHE  ydalllUXcs,
(dbopMHpOBaHKE Y HUX TOYHO, CXKATO U SICHO M3J1araTh MBICIH B YCTHON M MMCbMEHHOM peun.

Copepxanue paznena « QyHKIMI» HAIEJIEHO Ha MOJyYeHHe IKOJIbHUKAMU KOHKPETHBIX 3HAHHUH O
GYHKIMM Kak BakKHEHIIeW MaTeMaTH4YecKOW MOJEN UIsl ONMHMCAHUS M UCCIENOBaHMS Pa3HOOOpPa3HbBIX

IIpoLECCOB. I/ISy‘-IeHI/IC 9TOro0 Marcpuajia CHOCO6CTByeT PAa3BUTHUIO Y ydYalIUXCA YMCHHA HCIIOJIb30BATh



pasNuyHbIC S3bIKM MaTeMaTHUKU (CIIOBECHBIM, CHMBOJMYECKUH, TIpapuuecKuil), BHOCUT BKJIaJ B
(bopMHpOBaHKE TPEACTABICHUI O POJIM MATEMATHKH B Pa3BUTHU [IUBHIN3AIMH U KYJIbTYPBI.

Copepxanue pazzena «OJEeMEHTbl MPUKIAJAHON MaTEeMAaTUKW» pPAacKpbIBAIOT IMPUKIATHOE U
IIPAaKTUYECKOe 3HAYEHHUs MaTeMaTHKH B COBPEMEHHOM Mupe. MaTepuan crocoOcTByeT (pOpMUPOBAHUIO
YMEHUS NPEACTaBISATh U aHAIU3UPOBATh HHPOPMALIUIO.

Pazmen «AunreOpa B HCTOPUYECKOM pa3BUTHHM» MpeaHa3Hayaercs Uil  (OPMHUPOBAHHUS
MPEJCTABICHUN O MaTeMaTHKe KaK 4aCTH YEeJIOBEUECKOU KYJbTYpBI, AJIsi OOIIEr0 pa3BUTHUS IIKOJLHUKOB,
CO3JIaHMsI KYJIbTYPHO-UCTOPUYECKOM Cpeibl 00yueHusl.

Conepxxanue pasznena «l'eoMeTpus» crocOOCTBYET Pa3BUTHIO Y YyYallUXCs HPOCTPAHCTBEHHOI'O
BOOOpa)KE€HUSI U JIOTUYECKOTO MBIIUIECHUS yTEM CUCTEMATUYECKOTO0 U3yYEHHUS! CBOWCTB T€OMETPUUYECKUX
¢uryp Ha IUIOCKOCTH M B MPOCTPAHCTBE M TMPHMEHEHHsS OSTHX CBONCTB MpH pEIICHHH 33134
BBIYHCIIUTEIBHOTO U KOHCTPYKTUBHOIO Xapakrepa. CylecTBeHHasl poJib IPU TOM OTBOJUTCSI Pa3BUTHIO
reoMeTpuueckoil uHTynuuu. CodeTaHue HarJIJHOCTH CO CTPOTOCTBIO SIBIISIETCS HEOTHEMIIEMOM YaCTBIO
reOMETpUUYECKUX 3HaHMW. Marepuan, oTHocsaumiics k Onokam «Koopaunate» u  «Bekropbl», B
3HAYUTEIBHON CTENEeHH HeceT B ce0e MEKIpPEIMETHbIC 3HAaHUS, KOTOpPbIE HAXOJAT NMPHUMEHEHUE KakK B
Pa3IMYHBIX MAaTEMaTUYECKUX JUCLHUIUIMHAX, TAK U B CMEXXHBIX IIPEAMETaXx.

Kypc reomerpun B 7-9 kiaccax NpeACTaBl€H B BUAE CIEAYIOIIUX COAEPKATEIbHBIX Pa3/IEiOB:
«l'eomeTrpuueckue ¢Gurypei», «M3mepeHue reoMeTpudeckux Benuuuny», «KoopauHate», «BekTopbi»,
«I'eomeTpust B UCTOPUYECKOM Pa3BUTHI».

Conepxanue pasznena «l'eomerpuueckue (GUIypbD» CIyXKHUT 0a30d Ui JadbHEHIIEro U3ydeHus
yJyaluMucs reoMeTpuu. M3ydyeHue maTepuana crnocoOCTByeT (OPMUPOBAHHMIO y ydalluxcs 3HaHUU O
reoMeTpuuecKkoil ¢urype Kak BaKHEWIIEH MaTeMaTHUYeCKONM MOJENW JUIsi ONMHCAHMs PealbHOTO MHpa.
I'maBHas Lenb AaHHOTO pasjena — Pa3BUTh y YYallUXCsl BOOOpaXKEHHE U JIOTUYECKOE MBIIIJICHUE MyTEM
CHUCTEMAaTUYECKOT0 H3Y4YEHMsI CBOICTB T'€OMETpPUUYECKUX (UIyp M TPUMEHEHUs 3TUX CBOMCTB MpH
pelIeHnr 3a7ady BBIYUCIUTEIBHOTO M KOHCTPYKTUBHOIO Xapakrtepa. CyliecTBEHHass pojib MpU 3TOM
OTBOJIUTCSI Pa3BUTHIO T€OMETpHUYECKOW MHTyHLMH. CoueTaHHe HArJISTHOCTH ¢ (pOpManbHO-IOTHYECKUM
MIOAXOJO0M SIBJISIETCS. HEOTBEMJIEMOH 4aCThI0 TEOMETPUUYECKUX 3HAHUM.

Copepxanne pasznena «/3MepeHHe TreoOMETpUYECKHX BEIMYUH» pacUIUpseT M YyriIyoJser
Mpe/ICTaBICHUs] y4yaluxcs 00 U3MEpeHHsX [UIMH, YIJIOB U IUomaae ¢uryp, crnocoOCTByeT
(OopMHPOBAHUIO MTPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX KaK IPH PEIIEHNH T€OMETPUUECKUX 3a/1a4, TaK U

B IIOBCEIHEBHOM KU3HU.



Copepxanne paznenoB «KoopauHatb», «BekTopbl» pacmupseT W yriayOisieT mnpeicTaBlIeHUs
y4aluxcs 0 MeTo/ie KOOpIUHAT, pa3BUBACT YMEHHUE MIPUMEHATh alreOpanyuecKuil annapaT npu perieHuu
reOMETPUUYECKUX 3a/a4, a TAK)KE 3a7ja4 CMEXHbBIX TUCIUIUINH.

Paznen «l'eomeTpusi B HUCTOPHMYECKOM pa3BUTHMY», COJIEpPKaHUE KOTOPOro (pparMeHTapHO
BHEJPEHO B H3JIO)KEHHE HOBOTO MaTepuaia Kak cBeleHUs 00 aBTOpax H3ydaeMbIX (aKTOB U TEOPEM,
UCTOPUM WX OTKPBITUS, MpenHa3HauyeH A (OPMHPOBAHUS MPEACTABICHUH O T€OMETPHM KaK YacTh
YeJI0BEYECKON KYJIBTYpPHI, JJIs OOIIEro pa3BUTUS HMIKOJIBHHUKOB, JJISI CO3JIaHHS KYIbTYPHO-HCTOPHYECKOM

cpenbl OOy4eHHS.

MecTo yueOHOro npeamMera B yueOHOM IJIaHe

basuchblil yueOHbIN (00pa30BaTENIbHBIN) IJIaH HA U3YYEHHE MaTeMaTUKHU B 5-9 kiaccax OCHOBHOM
IIKOJIBI OTBOAMT 5 Y4eOHBIX 4acOB B HEIETIO B TEUCHHE KaXJOro rojga oOydeHus ¢ 5 mo 8 xiace, B 9

kiacce 170 gacos, Bcero 870 yacos.

HUcnonb3yemblii yueOHO-METOANYECKUN KOMILICKT

Kuaacce ABTOp HaszBanue HN3parTeancTrBo

5 A.l'. Mep3isik, B.b. Maremaruka: 5 Kiacc Benrana-I'pad
[Tonouckuit, M.C. SAxup
v JIp.

6 A.I'. Mep3nsxk, B.b. Maremaruka: 6 kiacc Benrana-I'pad
[Tononckuit, M.C. Sxup

U JIp.

7 A.l'. Mep3isik, B.b. Anrebpa: 7 xnacc Benrana-I'pad
[Tonmonckuii, M.C. fxup
U JIp.

A.I'. Mep3nsxk, B.b. I'eomerpus: 7 kiace Benrana-I'pad
7 [Tononckuit, M.C. Sxup

U JIp.

8 A.l'. Mep3isik, B.b. Anrebpa: 8 kiacc Benrana-I'pad
[Tonmonckuii, M.C. fxup
U JIp.

8 A.l'. Mep3sik, B.b. I'eomerpus: 8 kmacc BenTana-I"pad
[Tononckuii, M.C. Sxup
U JIp.

9 A.I'. Mep3nsxk, B.b. Anre6pa: 9 kiacc Benrana-I'pad
ITonouckuit, M.C. Sxup

u JIp.

9 A.l'. Mep3sik, B.b. I'eomerpus: 9 kmace BenTana-I"pad
[Tononckuii, M.C. Sxup
U JIp.




MaTepuanbHO-TeXHHYECKOE U YUeOHO-MeTOoAHYecKoe o0ecnedeHne

MaTCpI/IaJ'IBHO'TeXHI/ILIeCKOC obOecrieueHue

KomnbroTep yunTens, JIMIEH3UPOBAHHOE ITPOrpaMMHOE 0OecIieueHue.
[Tpunrep.

Jlocka knaccHasl.

WNHTepakTuBHAs JOCKA.

MyabTUMEAUATIPOEKTOP.

DKpaH HaBECHOM.

KoMIuiekT uepreskHoro o0opy10BaHust U PUCIOCOOTIEHHM.

TaOmuIe!.
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[TimakaTtsl.
10. MadopmarimoHHO-TEMaTHYECKUIA CTCHI.
VY4ebHO-MeToIn4IecKoe ooecreueHne
1. Maremaruka: nporpammsr; 5-11 knaccsl / [A.I'. Mepsnsk, B.B. Iononckuit, M.C. Sxup u ap.]. — M.
Benrana-I'pad, 2019.

2. Maremaruka: 5 Kiacc: yd4eOHMK Ul ydalquxcs oOLieoOpa3oBaTelbHbIX yupexkaeHuii / A.T.
Mep3nsk, B.b. [lononckuii, M.C. SIkup. — M.: Benrtana-I'pad, 2017-2020.

3. Maremaruka: 5 k1acc: Metoaudeckoe nocobue / A.I'. Mepsnsk, B.B. Ilononckuii, M.C. Sdxup. —
M.: Benrana-I'pad, 2017-2020.

4. Maremaruka: 6 knacc: yueOHUK 11 ydaIuxcs o0Ieo0pa3oBaTelbHbIX yupeskaenauii / AT
Mepansik, B.b. [Tononckwuii, M.C. Skup. — M.: Benrtana-I'pad, 2013-2014.

5. Maremaruka: 6 Kacc: IMJaKTHIECKHE MATEPHATIBL: OCOOUE IS YUAIUXCS
ob1reobpazoBatenbHbIx opranuzanuii / A.I'. Mepsisik, B.b. [Tononckuit, E.M. Pabunosuu, M.C.
Sxup. — M.: Benrana-I'pag, 2017-2020.

6. Maremaruka: 6 knacc: Metogudeckoe nocobue / A.I'. Mepansk, B.B. ITononckuii, M.C. Skup. —
M.: Benrana-I'pag, 2017-2020.

7. Mepsnax A.T'. TeomeTtpus: 7 Kiacc: y4eOHHK JUIsl ydalquXxcs 001Meo0pa3oBaTeIbHbIX OpraHu3aluii

/ A.I'. Mepaisik, B.b. TTonouckuii, M.C. Sxup. — M.: Benrana-I'pad, 2014. — 192 c.: ni., 2017-
2020.



8. Mepsnsk A.I'. I'eomerpusi: 7 Kiacc: TUIaKTHYECKUE MAaTEPHAIIBI: TTOCOOWE IS YIAIIUXCS
obmeoOpaszoBarenbHbIX opranusanuii / A.I'. Mepansik, B.B. [Tononckuii, E.M. Pabunosuy, M.C.

Sxup. — M.: Uznarensckuii nentp «Benrtana-I'pady, 2014. — 112 c. : un. , 2017-2020.

9. Aunre6pa: 7 xnacc: yueOHUK JuIsl yyamuxcs oOLieoOpaszoBaTebHbIX yupexaenuii / A.I'. Mepansk,

B.b. Ilononckuii, M.C. Sxup. — M.: Benrana-I'pad, 2017-2020.

10.Anre6pa: 7 knacc: OMAAKTHYECKHE MaTEpUANbl: MOCOOME I ydalIuxcs oOLIeoOpa30BaTeIbHBIX
yupexaenuii / A.I'. Mepsnsk, B.b. Tlononckuii, E.M. PabunoBuu, M.C. fkup. — M.: Benrana-
I'pad, 2017-2020.

11.Anrebpa: 7 xnace: meroguueckoe nocodue / E.B. Bynko, A.I'. Mepsausk, B.b. INononckuii, M.C.

SAxup. — M.: Benrana-I'pag, 2017-2020.

12..Anre6pa: 8 knacc: YUeOHHK IS ydanmxcs o0mieoopazoBaTenbHbIX yupexaeHuit / A.I. Mep3isk,

B.b.ITonounckuit, E.M.PobunoBuy, M.C.Sxup. — M.: Bentana-I'pad, 2017-2020.

13.Anre6pa: 8 knacc: IUAaKTUYECKUE MaTepHasbl: HOCOOME Ul Y4YaIlUXcs oOLIe0Opa30BaTeIbHbIX
opranuzaruii / A.I'. Mep3msik, B.b.Ilononckuii,E.M.Poounosuu, M.C.Sxup.-M.: Benrana-I'pad,
2017-2020.

14.Anrebpa: 8 xmacc: merommueckoe mocodue / E.B.Bynkxo, A.I. Mepansak, B.B.ITonoHckuii,
M.C Sxup. — M.: Benrana-I'pad, 2017-2020.

15.Teomerpus: 8 kiacc: yueOHUK I ydammuxcs o0meoopa3oBaTebHbIX yupesxaennii/ A.I'. Mep3sk,
B.b. Ilononckuii, M.C. Sxup. — M. : Benrtana-I'pad, 2017-2020.

16.Teomerpust: 8 Kiacc: AMIAaKTMYECKHE MaTepualbl: COOPHMK 3alad W KOHTPOIBHBIX pabor / A.T.
Mepznsxk, B.b. [ononckuii, M.C. SIkup. — M. : Benrana-I'pag, 2017-2020.

17.Teomerpus: 8 knacc: metomuueckoe nocobue/E.B. Byuko, A.I'. Mepsnsk, B.B. INonounckuii, M.C.
Sxup. — M.: Bernrana-I'pad, 2017-2020.

18.Anre6pa: 9 xnace: yueGHUK JUIs ydalquxcs o0eo6pa3oBaTenbHbIX yupexaenuii / A.I. Mepaisk,
B.b.ITonouckuit, E.M.Poounosuu, M.C.Skup. — M.: Benrana-I'pad, 2017-2020.

19.Anre6pa: 9 kmacc: IMIAKTHYECKME MATEPHANIBI: MOCOOME JUIS ydamUxcs 00IIeo0pa3oBaTelbHbIX
opranuzaimii / A.I'. Mepanak, B.B.Ilononckuit,E.M.Po6unosuy, M.C.Skup.-M.: Benrana-I"pacd,
2017-2020.

20.Anreopa: 9 kmacc: meroamueckoe mnocodue / E.B.Bynkxo, A.I. Mepsnsak, B.B.ITonoHckuii,

M.C.Skup. — M.: Benrana-I'pag, 2017-2020.



21.I'eomerpus: 9 kmacc: ydeOHUK I ydammxcs oOmeoOpa3oBaTenbHBIX yupexaeHui/ A.Tl.
Mep3nsik, B.b. [Tononckwuii, M.C. Skup. — M. : Benrana-I"pad, 2017-2020.

22 I'eometpus: 9 kimacc: TUAAKTHYECKHE MAaTepUAbl: COOPHHK 3a/lad M KOHTPOJIBHBIX padoT /
AI'. Mep3mik, B.b. Tlomonckmiti, M.C. Axup. — M. : Benrtana-I'pad, 2017-2020.
23.I'eomerpus: 9 kimacc: merogudeckoe nocooue/E.B. bynko, A.I'. Mepzisik, B.b. Tlononckuit,
M.C. SIkup. — M. : Benrana-I'pad, 2017-2020.

24 «MaremaTrueckasi rpaMOTHOCTh COOpHUK ATaJOHHBIX 3anaHuii». Beimyck 1 Yacts 2 / JI.O.
Pocnosa, O.A. Peinze, K.A. Kpacusuckas, E.C. Ksutko — Mocksa: [Ipocsemenne, 2021 — 80 c.
25.«MatemaTudeckas rpamMoTHOCTh. COOpHHK dTanoHHbIX Beimyck 2 Yacte 2 / I'.C. KoBasena,
JI.O. Pocinoga, E.C. Kutko u 1p . — Mocksa: IIpocsemenue, 2021 — 112 c.
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1. IVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O
HPEIMETA/KYPCA

HSY‘ICHI/IC MAaTE€MaTUKH B OCHOBHOM IIIKOJE JacT BO3MOKHOCTDBb O6y‘{aIOHII/IMCH

A0CTUYDb CIICAYIOIHNX PC3YJIbTATOB PA3BUTHA!
B JIMYHOCTHOM HaIlIpaBJICHHUU:

1) YMCHHUC ACHO, TOYHO, I'PAMOTHO HU3JIaraTb CBOU MBICJIU B YCTHOﬁ 1 IUCbMEHHOM
peuun, MOHUMAaTb CMbICJI MMOCTaBJICHHOMN 3a1a4M, BBICTpANBATh apryMCHTALIUIO, IIPUBOAUTDH

IPUMEPHI U KOHTPIIPUMEPHI;

2) KPUTUYHOCTh MBIINUJICHHA, YMCHHC PACIIO3HABATb JIOTHYCCKH HCKOPPCKTHLBIC

BBICKA3bIBAHHA, OTJIMYATh THIIOTC3Y OT Q)aKTa;

3) mpeacTaBIeHWe O MaTEeMaTHUECKOW Hayke Kak cdepe UelnoBeuecKon

ACATCIBHOCTH, 00 »Tamax ee pa3BUTHA, O €€ 3BHAYNMOCTH JIA pa3BUTHUA HUBUJIIU3allUN,

4) KpCaTUBHOCTb MBIIUJICHUA, HWHHIOHWATHBA, HAXOAYWBOCTb, AKTHBHOCTHL IIpHU

PCHICHUHU MAaTCMAaTHYCCKUX 3a/1aY;

5) yMeHHE KOHTPOJHMPOBATH IMPOLECC M Pe3yJbTaT Y4eOHONH MaTeMaTH4eCKOM

ACATCIBHOCTH,

6) CIOCOOHOCTh K IMOIMOHAIBHOMY BOCIPHUSITHIO MAaTEMaTHYECKUX OOBEKTOB,

3a/1a4, pEIIEHUN, PACCyKICHUM;

7) BOCIHHUTAaHUE POCCUMCKON TPaKTAHCKOW HJICHTUYHOCTH: MMAaTPUOTU3MA,
yBakeHUs K OTeuecTBY, OCO3HAHMS BKJIaJa OTEYECTBEHHBIX YUEHBIX B PA3BUTHE MUPOBOM

HaYyKH;



8) OTBETCTBEHHOE OTHOLIEHWE K YYEHHI0, TOTOBHOCTb M CIOCOOHOCTb
oOy4Jaronuxcsi K CaMOpa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHUBAIIMU K O0YYEHUIO

H IIO3HAHHIO,

9) oco3HaHHBIN BBIOOP U MOCTPOCHHUE AAJIBHEUIIEH HHINBHUIYAIbHOW TPAEKTOPUHU
oOpa3oBaHMsi Ha 0a3e OpPHUEHTUPOBKM B Mupe Impodeccuii U NpoPecCHOHATbHBIX
MIPEANOYTEHUN C YYETOM YCTOMYMBBIX IO3HABATEIBHBIX MHTEPECOB, a4 TAKKE HA OCHOBE
(opMUpPOBaHUS YBaXXUTEJIBHOTO OTHOIIEHUS K TpPyAY, pPa3BUTUE ONbITA y4acTHs B

COIIMAJIbHO 3HAYUMOM TPY/IE;

10) ymeHre KOHTPOJIUPOBATH MPOIECC U Pe3yJbTaT yueOHON U MaTEeMaTUYECKOM

JESITCIIbHOCTH;

11) KPUTHUYHOCTb MBIIJICHUS, HWHHUIOHWATHUBA, HAXOAYHNBOCTb, AKTHUBHOCTL IIPpU

PECUICHUH IT'COMCTPHUYCCKHX 3aaa4,
B ME€TANIPECAMETHOM HAalIPpABJICHHUH:

1) mepBOHaAYaIbHBIC TPEACTABICHUS 00 HICSIX U O METOJIaX MAaTEeMAaTHKH Kak 00
YHUBEPCAIbHOM SA3bIKE HAYKH M TEXHUKH, O CPEIACTBE MOJEIUPOBAHUS SBICHUU H

IMpOHIECCCOB;

2) yMEHHE BUICTh MaTEMaTHUYECKYIO 33/a4y B KOHTEKCTE MPOOJIEMHOM CUTyaliu

B JIPYTUX IUCHUIUIAHAX, B OKPYXKAIOIIECH KU3HU;

3) yMeHHe HaXOAUTh B PA3TUYHBIX HCTOUHUKAX WH(POPMAIIHIO, HEOOXOAUMYIO JUIS
pellIeHrsT MaTeMaTUYECKUX MPoOJeM, U MPEACTABIATh €€ B MOHATHON (opMe; IPUHUMATh

pelieHne B YCIOBUSAX HEMOJIHON 1 U30BITOYHOM, TOUHON U BEPOATHOCTHON MH(POPMALINH;

4) yMeHHE TIOHMMATh M KCIOJB30BaTh MaTEeMAaTHUYSCKHE CPEJCTBA HATJISIHOCTU
(rpaduku, auarpamMmbl, TaOMUIBI, CXEMbl W JIp.) U WJUIIOCTPALIMM, WHTEPHpPETALUH,

aprymMeHTaluu;
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5) YMCEHHC BbBIJIBUI'aTb THUIIOTE3bI IIPpHW PCIICHHUU y‘{C6HI>IX 3aJad M IIOHHMMAaTb

HE00XOAMMOCTb UX IIPOBEPKH;

6) yMcHHE NMPUMEHATh MHIYKTUBHBIC U JCIYKTHBHBIC CIIOCOOBI PACCYXJICHUM,

BHACTD PA3JIMIHBIC CTPATCTUN PCUHICHUA 3a1a4,

7) MOHMMaHWE  CYNIHOCTH  AJITOPUTMHUYECKHX  MPEANUCAHUA H  YMEHHE

I[GﬁCTBOB&TB B COOTBCTCTBHHU C IMPCAJIOKCHHBIM aJITOPUTMOM;

8) yMeHHe CcaMOCTOSITENIbHO CTAaBUTh IIEJH, BHIOMPATh M CO3[aBaTh alTOPUTMBI

JJIs1 pCIICHUA y‘-IC6HBIX MaTCMaTHYCCKUX HpO6JI€M;

9) YMCHHUC IUIAHUPOBATHL MW OCYIICCTBILATL JACATCIBbHOCTL, HAIIPABJICHHYIO Ha

PCHICHUC 3a4a19 UCCIICAOBATCIIbCKOI'O XapaKTCpa,

10) yMeHHe caMOCTOATENIBHO OMNpPENENsTh I CBOETr0 OOy4YeHMs, CTaBUTh U
dbopmynrpoBath 151 ceOsl HOBBIE 3a/layu B yué0e, pa3BUBAaTh MOTHUBBI U MHTEPECHI CBOEH

MMO3HABATEIbHOM JIEATCIbHOCTH;

11) ymeHue COOTHOCUTH CBOM JEHCTBUS C IUIAHUPYEMBIMU pe3yJbTaTaMH,
OCYILECTBJIATH KOHTPOJIb CBOEU JAEATEIBHOCTH B MPOLECCE TOCTHMKEHHUS PE3YJbTaTa,
OTpEeNENsaTh CIOCOObl JIEUCTBUM B paMKax MPEIOKEHHBIX YCIOBUH M TpeOOBaHMUIA,

KOPPEKTUPOBATh CBOM AEHUCTBUSA B COOTBETCTBUM C U3MEHSIIOLICICS CUTyalluEe;

12) ymeHue omnpeneisaTh IOHSATHS, CO37aBaTh OOOOIICHHS, YCTaHABJIMBAThH
aHAJIOTUH, KIACCU(UIIMPOBATH, CAMOCTOSTEIIBHO BBIOMPATh OCHOBAHHS W KPUTEPHUH IS

KJIacCU()HUKaIINH,

13) ycranaBnuBaTh NPUYMHHO-CIIEICTBEHHbIE CBS3U, MPOBOAUTH J10KA3aTEIbHOE
paccykJIeHue, yMO3aKIIOUeHHE (MHIYKTUBHOE, NEAYKTUBHOE W IO AHAJIOIMU) U JENaTh

BBIBOJBI,
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14) yMeHuHe WUIIOCTPUPOBATh W3YYEHHBIE TMOHATUS U CBOWCTBa (uryp,

ONPOBEPraTh HEBEPHBIE YTBEPKICHUS;

15) KOMIIETEHTHOCT, B  OOJACTM  HUCIOJIb30BaHUS  MH(OpPMAIMOHHO-

KOMMYHHKalIMOHHBIX TGXHOHOFHﬁ;

16) mepBOHAYANLHBIE TIPEACTABICHHUSI 00 UIIEAX U O METOJAaX TEOMETPUH KaK 00
YHUBEPCAJIIBHOM S3BIKE HAyKU WM TEXHUKH, O CPEIACTBE MOJECIHUPOBAHUSA SIBICHUN U

ITPOLCCCOB;

17) ymeHue BUJETh TEOMETPUUECKYIO 3a/1a4y B KOHTEKCTE MPOOJIEMHON CUTYaIluU

B JIPYTUX JUCHHIUIMHAX, B OKPYXKAIOIIEH )KU3HH;

18) ymeHue HaxoIuTh B Pa3IMYHBIX MCTOUYHUKAX HHPOPMAINIO, HEOOXOIAUMYIO
JUISL pelIeHUs] MaTeMaTUYEeCKUX MpoOJieM, W MPEJICTaBIATh €€ B MOHIATHOW (opme,
OPUHMMATh pEUICHHWE B YCJIOBUSAX HENOJHOW WM MU30BITOYHOM, TOYHOM WM

BEPOSITHOCTHON MH(MOpMAITNH;

19) YMCHHUC ITIOHUMATh U HUCIIOJb30BATh MATCMAaTHYCCKUEC CPCACTBA HAITIIIHOCTHU

(uepTexu, TaOIUIBI, CXEMBI U Jp.) AJIS WIUTIOCTPAIMU, HHTEPIIPETAllu1, apTyMEeHTal1H;

20) yMmeHHWe BBIABUTATh TUIOTE3bl TPU PEIICHUH 3aJladyd M T[OHUMATh

HE00XOAMMOCTb UX MPOBEPKH;

B IIPC€AMETHOM HAIIPABJICHUN:

5-6 KIIACCBbI
Apupmeruka
ITo oxkOHYaHMHU U3YyUYEeHHS KyPCa YYAIIMMCH HAYYUTCSH:

- HOHUMATh OCOOEHHOCTH JIECATUYHON CUCTEMBI CUHUCIICHUA,

- UCIIOJIb30BAaTh MMOHATHSA, CBA3AHHBIC C ACIIMMOCTBIO HATYPAJIbHBIX YHUCCII;
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- BBIPA)KaTh YMCIIa B DKBUBAIECHTHBIX ()opMax, BbIOMpas Hanbosee MOoAXOAIYI0 B 3aBUCUMOCTH
OT KOHKPETHOU CUTYyaluu;

- CPAaBHMBATh U YNOPSA0YMBATH PALlMOHATIBHBIC YNCIIA;

- BBIIIOJIHATDH BBIYMCIIEHUS C PALIMOHAIBHBIMU YHACIAMH, COUYETasl YCTHBIC U IMCbMEHHBIEC TPUEMBI
BBIYHCIICHUM, TPUMEHATH KAJIbKYIIATOD;

- HUCIOJB30BaTh IIOHATHS M YMEHUS, CBA3aHHBIE C IPONOPLUUOHAIBHOCTBIO BEJIMYHH,
IIPOLICHTaMH, B XOJ€E PELICHUS MaTeMaTU4YeCKMX 3a1ad M 3a7a4 U3 CMEXKHBIX IIPEIMETOB, BBIIOJIHATH
HECJIOKHBIE IIPAKTUYECKHUE PACUETHI;

-  aHaNM3UpPOBaTh TpapuUKH 3aBUCUMOCTEH MEXAYy BeIMYMHAMU (PacCTOSHUE, BpeMs,

TeMIieparypa u T.IL.).

Yyanmuiics moJy4uT BO3MOKHOCTh:

= IIO3HAKOMUTBHCA C ITIO3MIMOHHBIMH CUCTEMAaMHU CUHUCIICHHUA C OCHOBAHUSAIMU, OTIIMYHBIMHU OT 10,

- yriyOuTh U pa3BUTh MIPEJCTABICHUS O HATYPAJIbHBIX YMCIaX U CBOMCTBAX JIEIUMOCTH;
- HAYYUTHCS UCIOJIB30BATH MPHUEMBI, PAlMOHAIM3UPYIONINE BBIYMCICHUS, MIPHOOPECTH HABBIK

KOHTPOJIMPOBATh BBIYUCIICHUS, BEIOMpast MOAXOASIIUI JJIsl CUTYal[H CI10Cco0.

YucaoBbie 1 OyKBeHHbIE BbIPAKEHUA. Y PABHCHUS.
ITo oxkOHYaHMU U3YyUYEeHHS KypPCa YYAIUMHCH HAYYUTCSH:

- BBIIIOJIHATH OTEPAINK C YHCIOBBIMU BbIPAXKEHUSIMU;

- BBINOJHATH MPeoO0pa3oBaHUsT OYKBEHHBIX BbIPAXKEHHUH(PACKpbITUE CKOOOK, MpHUBEACHUE
MOAOOHBIX CIIaraeMbIX);

- pelaTh JIMHEWHbIE YpaBHEHHUS], PELIaTh TEKCTOBBIE 33/1a4 aJireOpandeckuM METOO0M.

Yyanmuiics moJy4yuT BO3MOKHOCTh:

=~ pa3BUTb NPCACTABJICHUA O 6YKBCHHBIX BBIPAXKCHUAX U UX r[peo6pa30BaHI/I;1x;

- OBJIAACTH CIICHHMAaJIbHBIMU HpI/IéMaMI/I peHiCHusd ypaBHeHHfI, MPUMCHATH alrapar ypaBHeHI/Iﬁ 1A

PCHICHUA KaK TCKCTOBBIX, TAK U ITPAKTHUYCCKUX 3a1a4.

I'eomerpuueckue purypsoi. U3MepeHue reomeTpu4ecKuX BeJIUYuH

I1o okoOHYaHMHU M3Y4YeHHS KYPCa yYalluiicsl HAYYUTCH:
- pPAaclo3HaBaTh Ha 4YepTeXaX, PUCYHKaX, MOJENSAX M B OKPYXKAIOIIEM MHUDPE IUIOCKHE H
IIPOCTPAHCTBEHHBIE T€OMETPUUECKHE (DPUTYPBI U UX HIEMEHTHI;
- CTPOUTB YIJIBI, ONPEIENATh UX TPafyCHYIO MEPY;
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- pacro3HaBaTb U M300paxarb pa3BEPTKU KyOa, MPsIMOYroJbHOIO Hapajjelenunena,
[IpaBWJIbHON NMUpaMuUbl, HUJIMHAPA U KOHYCA;

- OIPEACTATH 110 JIMHEHHBIM pa3MepaM pa3BEPTKU (PUTYPHI IMHEHHbIE pa3Mepbl caMoil pUrypsI 1
Hao0opoT;

- BBIUUCIIATH 00BEM MPSAMOYTOJILHOTO Napasuiesienunesna u Kyoa.

Yyanmuics moJy4uT BO3MOKHOCTh:

- HayYUTHCS BBIYMCIATH 00BbEM MPOCTPAHCTBEHHBIX T€OMETPUYECKHX (DUTYp, COCTABICHHBIX U3
IIPSIMOYTOJIBHBIX ITapaJLJICIICIIUIIEIOB;

- YIIIyOUTh M pa3BUTh NPEJCTABICHHSI O IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax;

- HAYYUTHCA NIPUMCHATH ITOHATUC pa3BépTKI/I JJI1 BBIIIOJIHCHUS ITPAKTHYCCKUX paC‘léTOB.

J1IeMeHTbI CTAaTUCTUKHU, BEPOATHOCTH. KOMﬁHHﬂTOpH])Ie 3aavul.

I1o oxkoHYaHMU U3YyUYEeHHS KypCa YYAIUMUCH HAYYUTCH:
-HCII0JIb30BaTh HpOCTGfIH.IPIG CIIOCOOBI OpeaACTaBJICHUA U aHAJIN3a CTATUCTUYCCKUX JTaHHDbIX
- peiuaTb KOM6I/IHaTOpHBIC 3aJa4d Ha HaXOXKACHHUEC KOJIMYCCTBA 00BEKTOB HIIU KOM6I/IH8.LII/II‘/'I.
Yyanuics noJy4uT BO3MOKHOCTD:

- HpI/IO6peCTI/I HepBOHa‘-IaJIBHHﬁ OIIBIT OpPraHu3alnn c6opa JAaHHBIX TIpHU HNPOBCACHUHU OIIpOCa
O6H_IGCTBGHHOI‘O MHCHUS, OCYHICCTBJIATDL UX AHAJIN3, IPCACTABIIATE PE3YJIbTAThI OIIPOCA B BUAC Ta6J'II/II_IBI,
AuarpamMmal;

- HAYYHUTBHCA HCKOTOPBIM CIICIIUAJIbHBIM HpI/IéMaM pemicHuAd KOM6I/IHaTOpHI)IX 3aaad.

7-9 KJIIACCBbI
Anredpanyeckue BbIPpaKeHUA

BbInyCKHMK HAYYMTCS:

- ONEpUPOBATh MOHATUAMH «TOXKIECTBOY», «TOXKJECTBEHHbIE NMPEOOpa30BaHU», peliaTh 3a/1a4H,
cojiepkaiire OyKBeHHBIE JaHHbIE, paboTaTh ¢ POpMyJIaMu;

- OTIEPUPOBATh MOHATHEM KBaJPAaTHOTO KOPHS, IPUMEHSATH €0 B BEIUMCIICHUSX;

BBINTOJTHATH MTPEOOpPa30BaHUsI BBIPAKCHUH, COJEPIKAIIUX CTEMEHH C HENBIMH TOKa3aTesIMA U

KBaJpaTHbIE KOPHU;
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- BBITIOJHATH TOXKJIECTBCHHBIC MPEOOPa30BaHMsI PAIMOHATBHBIX BBHIPAKCHUH HAa OCHOBE TPABUII
JeCTBUI HaJl MHOTOWICHAMH U alreOpandecKuMu ApoOsSMu;

- BBITIOJIHATH PA3JIOKEHUE MHOTOUJICHOB HA MHOMKHUTEIIH.

BLIHYCKHI/IK MOJIYYUT BO3ZMOKHOCTD:

- BBITIOJTHUTh MHOTOIIIATOBBIC TMPEe0oOpa30oBaHMs PANMOHANBHBIX BBIPAKCHHUMA, MPUMEHSS
IIUPOKHUI BBIOOP CIIOCOOOB M IPHUEMOB;

- NPUMEHSTH TOXKAECCTBEHHBIE TPe0Opa30BaHus IS PEIICHUs 3a7a4 U3 PAa3IUYHBIX Pa3/esioB
Kypca.

YpaBHeHus

BbINyCKHUK HAYYHTCS:

- peliaTh OCHOBHBIC BUJIBI PAIMOHAILHBIX YPABHCHH C OJHOW MEPEMEHHOM, CUCTEMBI JIBYX
YpaBHEHHI C IByMSI IIEPEMECHHBIMU;

- [IOHMMATh YPAaBHEHUE KAaK BAXXHEUIIYI0 MATEMATUYECKYI0 MOZCIBIUI OINUCAaHUA U
U3y4YCHMsI pa3HOOOPA3HbIX peajbHbIX CUTYallUH, pelarh TEKCTOBbIE 3a/1au alre0panyeckuM METOIOM;

- HIPUMEHATH IpauyecKue MPeACTaBICHHs Ul UCCIEA0BAHUS YPAaBHEHUH, CCISIOBAaHUS U
pELIEHNs CUCTEM YPABHEHUM € ABYMS IIEPEMEHHBIMH.

BhInyCKHHMK MOJYYUT BO3MOKHOCTD:

- OBnajeTs CHeNUadbHBIMUA NMPHUEMAMU pEIIeHHsS YPaBHEHWH W CHCTEM YpaBHEHUH; YBEPEHHO
NPUMEHSTh anmnapar ypaBHEHHM Ul pelleHHs pa3HOOOpas3HbIX 3adady W3 MaTeMaTHK{, CMEXHBIX IPEAMETOB,
[IPaKTUKY;

- [MpumensTe rpaduyeckue TpeACTaBICHHUS JUIS HCCIIEAOBAaHUS ypaBHEHWH, CHCTEM ypaBHECHUH,

coziepKaimx OyKBeHHbIE K03 QUITMEHTBL.
HepaBencrBa

BbINyCKHUK HAYYHUTCH:

- [loHumare TEPMHUHOJOTHIO MU CHUMBOJMKY, CBSI3aHHYIO C OTHOLIEHHMEM HEPaBEHCTBA,
CBOICTBA YHCIIOBBIX HEPABEHCTB;

- Pemars nuHeHBIE HEPABEHCTBA C OHOW MEPEMEHHON M MX CUCTEMBI; PEIIaTh KBaJApPaTHBIE
HEpaBEHCTBA C OMOPOH Ha rpaduuecKue MPeICTaBICHNUS,

— [IpuMeHATH anmapar HEPABEHCTB IS PELICHUS 3a/1a4 U3 Pa3IMYHbIX pa3JIeloB Kypca.

BI)IlIyCKHI/IK nojiydium 603MOIHCHOCMDb:
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- Omnazeth pa3MYHBIMH TPUEMAMH JIOKA3aTeIbCTBA HEPABEHCTB; YBEPEHHO IPHUMEHSThH
anrapar HEpaBeHCTB [UIsl PEIICHUS pPa3HOOOpPa3HBIX MareMaTHYeCKHX 3ajad, 3alad U3 CMEKHBIX
MPEMETOB U IPAKTUKH;

- [TpumensTh TpadudecKue MPEICTABICHUS MJIsl UCCICIOBAHHUS HEPABEHCTB, COJCPIKAIINX
OyKBeHHBIC KOO(D(DUITMCHTHI.

YucaoBbie MHOKECTBA

BbInyCKHUK HAYYHTCH:

- [ToHMMAaTh TEPMUHOJIOTHIO U CHMBOJIMKY, CBSI3aHHBIC C TIOHSITHEM MHOXECTBA, BBITIOIHSTH
OTIepalliy HaJl MHOYKECTBAMU;

- Hcnonbs30BaTh HAYAIBHBIC TTPEIICTABICHHUS O MHOKECTBE JICHCTBUTEILHBIX YHCEIT.

BLIHyCKHI/IK MOJIYYUT BO3MOKHOCTDL:

— Pa3BuBarh npencraBieHle 0 MHOXKECTBAX;

— Pa3BuBarh mpeincTaBi€HHE O YUCIE U YMUCIOBBIX CHCTEMaxX OT HAaTypalbHBIX YHUCEN J10
JEHUCTBUTENBHBIX; O PO BHIYMCIECHUIN B PAKTUKE;

- Pazgute w®  ymiyOuTh  3HAHMA O JIECATHUYHOW  3alMCH  JIEHCTBUTEIBHBIX
qucen(lepruoguueckue 1 Henepruoguueckue Apoomu).

DOyHKUUA

BbINyCKHUK HAYYHUTCH:

- [Tonumare 1 UCIONb30BaTh GYHKIIMOHAIBHBIE TOHATHS. SA3bIK (TEPMHUHBI, CHMBOJIUYECKUE
0003HaYeHU);

- Crpoutb rpaduku dI€MEHTApHBIX (YHKLHN, MCCIeI0BaTh CBOMCTBA YMCIOBBIX (PYHKIUI
Ha OCHOBE U3yUYCHMS MTOBEJCHUS UX I'PaUKOB;

- [Tonnmare (GYHKIMIO KaK BaKHEHIIIYI0 MaTEMAaTHYECKYIO MOZIENb JJIs OIMCAHUSI POLIECCOB
U SBJICHUH OKPYXAIOIEro MHpa, MPUMEHATh (PYHKIMOHAJIBHBINA S3bIK JJI ONMMCAHUS M HCCIEIOBAaHUS
3aBUCHUMOCTEN MEXy (PU3NUECKUMU BEIMYMHAMY;

— [lonumare ¥ HCMONB30BaTh S3BIK IOCIEA0BATEILHOCTEN (TEPMHUHBI, CHUMBOJIUYECKHE
0003HaueHUs)

- [IpumensTH GOpMYIbI, CBSI3aHHBIE C ApUPMETHUECKON U T€OMETPUUYECKON MPOrpecCrsMu,
U annapar, c(popMHUpPOBAHHBIN MPU U3YUYEHUU JAPYTUX Pa3lesioB Kypca, K PEIICHUIO 33a4, B TOM YHCIIE C

KOHTCKCTOM U3 peaHBHOﬁ KHU3HH.
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BLIHyCKHl/IK MNOJYYUT BO3MOKHOCTDb:

- IIpoBoauTh MCCIeOBaHUSA, CBA3AHHBIE C M3yYEHHEM CBOMCTB (YHKLMH, B TOM YHCIE C
UCIOJIb30BaHMEM KOMIIBIOTEpA; Ha OCHOBE TIpaUKOB HM3y4eHHBIX (DYHKIHI CTPOUTH Oojee CIIOXKHBIE
rpaduku (KyCOUHO-3aJaHHbIE, C BBIKOJIOTBIMU TOUYKAMH U T.II. );

- Hcnonb3oBarh (PyHKIMOHANbHBIE IIPEACTABIEHUS U CBOWCTBA (YHKLUHU PpEIICHUS
MaTeMaTH4ECKUX 3a/1a4 U3 Pa3IMYHbIX Pa3leIoB Kypca;

- Pemars KoMOMHMPOBAHHBIE 33aJja4M C IPUMEHEHHEM (POPMYII N-TO WieHa U CyMMBbI IIEPBBIX
N WICHOB apu(pMETUYECKON U TeOMETPUIECKON MPOrpeccuii, MpUMEHss IPU ITOM amrapar ypaBHEHUIH U
HEPABCHCTB;

- [ToHnMmare apudmMeTHUecKyro 1 FeOMETPUUECKYIO IPOrPECCUU KaK (PYHKIIMH HATypalIbHOTO
apryMeHTa; CBS3bIBaTh apU(PMETHUECKYIO MPOIPECCHI0 C JMHEHHBIM POCTOM, '€OMETPHUUYECKYI0 — C
9KCIIOHEHIUAJIBHBIM POCTOM.

JJ1eMEeHThI HpHKJIaIlHOﬁ MaTeMaTHKH

BpInyCKHUK HAYyYHTCH:
— Hcnonp3oBate B X0A€ pPCHICHHMA 3adad JJICMCHTAPHBIC IIPCACTABIICHHA, CBA3AHHLBIC C
HpI/I6JII/I)KéHHI)IMI/I 3HAYCHUAMU BCIINYUH,
- Hcnonp3oBars HpOCTGfIIlIPIC CIIOCOOBI MNpEACTABICHUA W aHalln3a CTAaTUCTUYCCKHUX
JTAHHBIX;
- HaXOI[I/ITB OTHOCHUTCIIbHYIO YaCTOTY U BEPOATHOCTDH cnyqaﬁHoro CO6BITI/IH;

- Pemare koMOMHATOpHBIE 3a/1a41 HA HAXOXAEHNUE YHCia OObEKTOB WIIM KOMOMHAITUH.
BbINyCKHHUK MOJIyYUT BO3MOKHOCTH:

- [ToHATB, YTO YMCIOBBIE JAHHBIE, KOTOPbIE MCIOJIB3YIOTCS JUIS XapaKTePUCTUKU OOBEKTOB
OKpYXaroIllero MUpa, SBJSIOTCS MPEUMYLIECTBEHHO MPUONMKEHHBIMU, YTO IO 3alUCH NMPHUOIMKEHHBIX
3HauUeHUH, colepKamuxcss B HH(MOPMALMOHHBIX HCTOYHUKAX, MOXHO CYIUTh O IOTPEIIHOCTH
NpUOTMKEHUS;

- [ToHATH, YTO TOTPENIHOCTH pe3ylbTara BBIYMCICHUH JOIDKHA OBITH COM3MEpUMa C
MOTPEUIHOCTHIO HCXOIHBIX JTaHHBIX;

- [TproOpecTn TepBOHAYATBHBIN OMBIT OpPraHM3AMU cOOpa MTaHHBIX TPH IPOBEIACHUH
oIpoca OOIECTBEHHOIO MHEHMs, OCYLIECTBISATh UX aHAJIN3, MPEICTABIATh PE3YNIbTaThl OMpOca B BHUJE

TaOIUIIbI, AUATPAMMBI;
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- [IpuobpecTn OMBIT MPOBEACHUS CIyYalHBIX SKCIIEPUMEHTOB, B TOM YHCJIE C TTOMOIIIBIO
KOMIIBIOTCPHOI'O MOACITIUPOBAaHNWA, MHTCPIIPECTALUN UX PE3YIbTATOB;, HAYUUTHCA HEKOTOPHLIM CIICIIHAJIBHBIM
npuéMaM perIeHns] KOMOMHATOPHBIX 3a]1ad.

I'eomeTpuyeckue purypbl
BbIIyCKHUK HAYYHUTCS:

- ITonp30BaThCst A3BIKOM TeOMCTPUN JJId OIMMCAHUA MPEAMCTOB OKPYXAIOMICIO MHUpAa U HUX
B3aMMHOTI'O PACIIOJIOKCHU A,

- Pacnio3naBarh u M300pakaTh Ha UYEpTEKaxX M PUCYHKAX TEOMETPUUYECKUE (UTYpPBI U UX
KOMOMHAINY;

- Knaccugunuposars reomerpuueckue GpUrypsi;

HaxonuTpe 3HaueHUs JUIMH JIMHEWHBIX 3JEMEHTOB (UIYp U HUX OTHOLLUEHHS, I'PaJyCHYIO
Mepy ymioB ot 0 mo 180°, mpumeHsist ompeneseHusi, CBOWCTBA M TNMPHU3HAKK (UTYp M UX DIEMEHTOB,
oTHomeHus (GuUryp (paBeHCTBO, MOJO0HE, CAMMETpPHS, TIOBOPOT, TapaJJIeIbHBIN TIEPEHOC);

— OnepupoBarh ¢ Ha4aJIbHBIMH HMOHSTUSIMU TPUTOHOMETPHHM U BBIIOJIHATH AJIEMEHTapHbIE
orepanuu HaJl QyHKIHUSIMH YIJIOB;

- JIoKa3bIBaTh TEOPEMBI;

- Pemare 3amaum Ha J0Ka3arenbCTBO, OMUpasCh Ha M3y4YEHHbIE CBOWCTBA (QUryp u
OTHOILEHUI MEXJly HUMU U IPUMEHS N3y4YE€HHbIE METO/IbI JJOKA3aTEIbCTBA;

- Pemare HecnoxHbIE 3aJa4l HA IOCTPOEHUE, IPUMEHSS OCHOBHBIE AJITOPUTMbI IOCTPOEHUS
C MIOMOIIBIO IUPKYIIS U TUHEUKHY;

- Pemare npocreiinme niiaHUMETPUUYECKUE 3a0a4H.

BpInyCKHHMK MOJYYUT BO3MOKHOCTD !

OBnazeTs MeTOAAMM pelIeHMs 3a7ad Ha BBIYMCIIEHHWE W J0Ka3aTeJIbCTBO: METOJIOM OT
MIPOTUBHOTO, METOAOM MOA00MS, METOJOM IIepedopa BApUaHTOB U METOJIOM T'€OMETPUUYECKUX MECT TOUEK;
- [IproGpecTu ONMBIT MPUMEHEHUS aNreOpanvdeckoro U TPUTOHOMETPHUUYECKOTO amrmapara u

WJeN ABVKEHUS IIPU PEIIEHUN T€OMETPUYECKHX 3a]1a4;

OBnaneTs TPAAUIIMOHHOM CXeMOU pelleHus 3a7ad Ha MOCTPOCHHUE C MOMOIIBIO IIUPKYIS 1
JUHENKU: aHAJIN3, MOCTPOEHUE, JOKA3aTEIbCTBO U UCCIIEOBAHNUE;
— Hayuutbest pemarh 3a1aud Ha MOCTPOEHUE METOJOM T€OMETPUYECKHUX MECT TOUeK U

METOIOM ITO00HS;
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- [IpnoGpectu OMBIT HCCIAENOBAaHUS CBOMCTB IUIAHUMETPUUECKHX (UIyp € MOMOIIbIO
KOMITBIOTEPHBIX IPOTpamMMm;

- ITproOpecTy ONBIT BHINOIHEHUSI TPOEKTOB.

I/I3MepeHne reOMETPUIECCKUX BCJINIUH
BbINyCKHUK HAYYHUTCH

- Hcnonb3oBarh CBOIMCTBAa M3MEpEHUs [UIMH, YIVIOB U IUIOIIAJEH NMpH pelIeHUM 3ajad Ha
HaXO0XJIeHUE JUIMHBI OTPE3KA, JUIMHBI OKPYKHOCTH, JUIMHBI JYT'H OKPY>KHOCTH, IPaJyCHON MepHI yIia;

- Bbruuciiate miomaan TpeyrojbHUKOB, PSMOYTOJIbHUKOB, Tpaelnii, KpyroB ¥ CEKTOpOB;

- BbIuuciiaTe AIMHY OKPYXKHOCTH U JUIMHY JYT'H OKPY’KHOCTH;

- BbruncasTe ANMHBI  JIMHEWHBIX 3JIE€MEHTOB (UIYp M UX YIVIBI, UCIOJB3ysS H3Y4EHHbIE
¢dbopMyIbl, B TOM 4uciie GOPMYIIbl JUIMHBI OKPY)KHOCTH M JUIMHBI IYTH OKPYKHOCTH, (hOpMyIIb! TIOmanei
uryp;

- Pemarp 3ajaun Ha J0Ka3aTeIbCTBO C MCIIOJAB30BaHHEM (DOPMYN AJIMHBI OKPYKHOCTHU U
JUIMHBI 1yTU OKPY>KHOCTH, GOopMyI Iutouaaen ¢puryp;

- Pemare nmpakTuueckue 3a1adu, CBS3aHHBIE C HAXOXKIEHUEM I€OMETPHUYECKHUX BEIUYMH(
UCIOJNb3Ysl IPY HEOOXOAUMOCTHU CIPAaBOYHUKH U TEXHUYECKUE CPEJCTBA).

BbIHyCKHHK MOJIYYUT BO3SMOKHOCTD HAYIUTHCH:

- Bbruuciare 1iomann (uUryp, COCTaBIEHHBIX M3 JIByX WU 0ojiee NPSMOYTOJIBHUKOB,
napajieJIorpaMMOB, TPEYTOIBHUKOB, KPYTra M CEKTOpa;

- BbluncasaTh mIOmagM MHOTOYTOJIBHUKOB, HCIIONB3Ysl OTHOLICHUS PABHOBEIUKOCTH U
PaBHOCOCTABIECHHOCTH.

- [TpumensaTh anreOpanyeckuil ¥ TPUTOHOMETPUYECKHM ammapar M MJEH JIBU)KEHUS IpH
pELIEHUN 3a]a4 Ha BBIUUCICHUE MJI0IAAel MHOTOYTOIbHUKOB.

Koopaunarsl
BbInycKHMK HAy4YHTCH:

- Berancaars JJIMHY OTpPE3Ka II0 KOoOpAWHATaM €ro KOHIOB; BBIYHUCIIATH KOOPAWHATHI
CCPCANHBI OTPC3KaA,
- Hcnons3oBarh KOOpHHHaTHBIﬁ MCTOA AJId U3YyUYCHUA CBOICTB MpsAMBIX U Opr)KHOCTCfI.

BbInyCKHMK MOJYYUT BO3MOKHOCTH

OBJ'Ia)IeTB KOOPAWHATHBIM MCTOAOM PCIICHUA 3a/1a4 Ha BEIYHUCIICHUE U 10KAa3aTCIIbCTBO,
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- HpI/IO6peCTI/I OIIBIT HCIIOJIB30BAHUS KOMIIBIOTCPHBIX IIporaMm I aHalln3a 4YaCTHBIX
CJIy4acB B3aMMHOI'O pacCIlOJIOKCHUA 0pr>KHOCT€fI " IIPSAMBIX;

- [IprnobpecTr ONBIT BHIMOJTHEHUS TIPOCKTOB.
BekTopsl
BbINyCKHUK HAYYHUTCH

- OHepI/IpOBaTB C BCKTOpaMHU: HaxXOJWUTb CYMMY M Pa3HOCTb JBYX BCKTOPOB, 3aJaHHBIX
IrCOMETPHUYCCKHU, HAXOOAUTH BEKTOP, paBHbIﬁ IMPOU3BEACHHUIO 3aJaHHOI0 BEKTOpA HAa YUCIIO,

- HaXOI[I/ITB AJI1 BEKTOPOB, 3aJIaHHBIX KOOpAWHATAMU: OIJIMHY BEKTOPA, KOOPpAWHATBI CYMMBI U
Pa3sHOCTU JBYX H Ooiee BCKTOPOB, KOOpAWHATBI IIPOMU3BCACHUA BCKTOpa Ha 4YHUCIIO, IIPUMCHAA IIPHU
H606XO,I[I/IMOCTI/I HepeMeCTHTeHBHLIﬁ, coyeTaTeJIbHBIA HITH pacnpeﬂenHTeanHﬁ 3aKOHBI,

- Breraucnars CKaJILIpHOC MPOU3BCACHUC BCKTOPOB, HAXOAUTH YIOJ MCEKAY BCKTOpAMH,
YCTaHaBJIMBATb NCPICHAUKYIISIPHOCTD IIPAMBIX.

BI)IHyCKHl/IK IOJYYHUT BO3MOKHOCTD.

OBJ'IaI[eTB BCKTOPHBIM MCTOAOM AJIA pCIICHUSA 3a1a4 HAa BBIYUCIICHUC U NOKA3aTCJIbLCTBO,

- [TproOpecTr OMBIT BHIMOIHEHHS TPOSKTOB.

20



2. COAEP KAHUE YYEBHOI'O ITIPEJMETA/KYPCA

5-6 KUIACC

HarypaJjabHble yuciaa

Psin matypanbHbIX umcen. JlecaTnyHas 3amuch HATypalbHBIX ducen. OKpyriieHHuE HATypalbHBIX
yucen. Koopaunarueiii tyd. CpaBHeHHE HaTypaibHbIX YKcesl. CIIOKEHUE W BBIYMTAHUE HATypaJbHBIX
yrcell. CBONMCTBA CIIOKEHHS.

YMHOXKEHUE W JIelieHHe HaTypaibHbIX uucen. CBoiicTBa yMHOKeHHUs. [leneHue ¢ OoCTaTKOM.
CremneHp YnciIa ¢ HATypaIbHBIM MMOKa3aTeneM. JlenuTenn U KpaTHbIe HAaTypalbHOTO yKciia. HanGompmmii
obmwmit nenurens. Hammensiiee obmee kpatHoe. [IpusHaku nenmmMocTtr Ha 2, Ha 3, Ha 5, HA 9, Ha
10.ITpocTeie U cocTaBHBIE YKcia. Pa3inoxeHne yuces Ha MPOCThIe MHOXKHUTENU PenieHne TeKCTOBBIX 3a/1a4

apru(pMETHYECKUMH CIIOCOO0aMHU.

JApoodu

OO0bIkHOBEHHBIC Apodu. OCHOBHOE CBOKCTBO ApoOu. Haxoxmenue npobu ot uucia. Haxoxaenue
yyclna 1o 3HaueHuto e€ npodu. [IpaBuibHbie U HepaBUIbHBIE ApoOU. CMEIIaHHbIE YUCIA.

CpaBHeHuE OOBIKHOBEHHBIX Jpo0eil W CMEHmIaHHBIX 4YHcel. ApudMeTudyeckue AeHCcTBHUS C
OOBIKHOBEHHBIMH JPOOSIMHU M CMEIIAHHBIMU YUCIIAMH.

Hecstuunsie Apoou. CpaBHEHUE U OKPYTJICHHUE JECATUYHBIX ApoOeil. ApudmMeTndeckue AeCTBUs
C JecaTUUHbIMH ApoOsmu. [Ipukuaku pe3ynbratoB BhluMcieHui. [Ipencrasienue aecatnyHol npoOu B
BHJI€ OOBIKHOBEHHOH IpOoOM W OOBIKHOBEHHOM B BHJIE JECATUYHON. BeCKOHEUHbIE TEPHOIUYECKUE
necatudHble apodu. Jlecstuunoe npubrkeHre 0ObIKHOBEHHON IPOOH.

Otnowenue. IIpoueHTHOE OTHOIIEHHME ABYX uucen. JleneHue uucia B JAHHOM OTHOILEHUH.
Macmrab.

[Tponopuusa. OcHoBHOe cBoiicTBO mnponopuuu. IIpsMas u oOpaTHas NPONOPLHOHAIbHBIE
3aBUCHMOCTH.

IIpouentsl. HaxoxaeHne npoueHToB oT yncia. HaxokaeHue yuciia 1mo ero npoueHTaM.

PCI_LICHI/IC TCEKCTOBBIX 3a1a4 apI/I(I)MeTI/I‘-IeCKI/IMI/I CHOCO6aMI/I.
PanunonannHbie Ynucjia

[TonoxxutensHble, OTpULIaTeNIbHbIE Yncia 1 yucio 0. [IpotuBononoxHeie yncia. Moayinps yucia.

Hensle yncna. Pannonansbuble ynucna. CpaBHEHHE pallMOHAIBHBIX Yncen. Apudmernyeckue IEeHCTBUS C
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paluoOHaJIbHBIMH YHCJIaMH. CBolicTBa CIOXEHHUS H YMHOXCHUS pPalMOHAJIbHBIX YHCCIL. KOOp,I[I/IHaTHaFI

npsMasd. KoopauHaTtHas iiocKkocTs.
BeJII/I‘II/IHbI, 3aBUCHUMOCTH MEIKIY BCJIMYNHAMM.

Enununel niusbl, moomaan, o0bEMa, Maccel, BpeMeHH, cKopocTH. [lapamerpsl 3aBuUcHMOCTEH
MeXay BennunHaMu. [IpencraBnenue 3aBucumocteil B Buae Gpopmyit. Beraucnenus mo gopmymnam.

YucsaoBbie 1 0yKBeHHbIE BbIPA:KeHUsA. Y pABHEHMSI.

YuciioBble BbIpaXEHHsS. 3HAUYEHHE YHUCIOBOTO BbIpakeHHUs. [lopspok AeMCTBUN B 4YMCIOBBIX
BbIpaXKeHUSX. bykBeHHbIe BbIpakeHus. Packpbitie ckoOok. I[logoOGHble craraemble, NpUBEICHUE
1o100HbIX ciaraemblx. @opmynsl. YpaBHeHus. Kopenb ypaBHeHus. OCHOBHBIE CBOMCTBAa ypaBHEHUH.
Pemienue TeKCTOBBIX 3a/1a4 ¢ TOMOUIBIO YPABHEHHUI.

JJIeMEeHTBhI CTATUCTHUKH, BeposATHOCTH. KoMOMHATOpPHBIE 3a1a4H.

[IpencraBienne JaHHBIX B BUJE TaOJHUIl, KPYTOBBIX U CTOJ0YATHIX Auarpamm, rpadukos. Cpennee
apupmernueckoe. CpeHee 3HaUCHUE BETUYNHBL.

CrnyuaitHoe coObiTre. JlocTOBEpHOE M HEBO3MOXKHOE COOBITHS. PerieHne KOMOMHATOPHBIX 3a/1a4.

FeOMeTqueCKHe (])nrypbl. HSMepeHHH reOMETPpUIECCKUX BCJIUYNH

Otpesok. Iloctpoenue otpeska. JlnmHa otTpeska, jJomaHou. M3MmepeHue HIIUHBI OTpeE3Ka,
MOCTPOEHUE OTPE3KA 3aJaHHOM JUIMHBL. [lepumerp MHOroyronsHuka. Inockocts. [Ipsmas. Jlyud.

VYron. Bunpsl yrnos. I'pamycHas mepa yria. M3mepeHne W TOCTPOCHUE YIVIOB C MOMOUIBIO
TpaHCIOPTHPA.

[Ipsmoyronbuuk. KBangpar. TpeyronsHuk. Bunbl TpeyronbHukoB. OKpYKHOCTh U Kpyr. [InuHa
OKpYy>kHOCTH. HUucio 7.

PaBenctBo Quryp. [lonsarue u cBoiicTBa miomaau. [lnomans mpsMOyrojibHMKAa W KBajpaTa.
[Tnomane kpyra. Ock cuMMmeTpun GUTYpHI.

Harnsanuele mnpeacraBieHuss O NPOCTPAHCTBEHHBIX (Urypax, TakUX Kak: HPsIMOYTOJIbHBIN
napajuienenunen, Kyo, nupamMuia, MUIMHAP, KOHYC, map, chepa.

[Tpumeps! pa3BEPTOK MHOTOIPAHHUKOB, IMIMHIpPA, KOHYyca. [loHsaTHe u cBoiicTBa 00bEMa. OOBEM
MPSIMOYTOJIBHOTO Napajuiesienunena u Kyoa.

B3aumnoe pacnonoxenue aByx npsmMbix. [lepnennukynspuele npsmele. [lapannenbHbie TpsMble.

OceBas 1 IeHTpaIbHAsl CAMMETPHUHU.

MartemaTuka B HICTOPUY€CKOM Pa3BUTHM.
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Pumckast cucrema cumcnenus. llo3unmonHbsle cuctembl cumcieHus. O6o3HaueHue uudp B
Hpesneit Pycu. CrapunHabie Mepbl JUIMHBL. BBeneHne MeTpa Kak eMHUIbI JJIMHBL. MeTpudeckasi cucrema
mep B Poccu, B EBpome. Hcrtopusi dhopMupoBaHus MaTeMaTHYeCKUX CHUMBOIIOB. J[poOu B Bamuiowne,
Erunte, Pume, Ha Pycu. OTKpbITHE eCATUYHBIX ApoOeit. Mup mpocThix yncen. 3010Toe cedeHue. Yucio

0. [TosiBnenue otpuratenbHbX yncen. JI.d. Maraumkwii. [1.J1.Ye6wmmes. A.H.Koamoropos.
7-9 KJIACC

AJireOpandecKue BbIPaKeHUSA

BolpakeHue ¢ nepeMeHHbIMU. 3HAUEHHE BBIPAXKEHUS C MEpEMEHHBIMU. JlONyCTUMBbIE 3HAYEHUS
nepeMeHHbIX.  ToxnectBo.  ToxnecTBeHHble — mpeoOpa3oBaHUsl — aNreOpanyuyecKux  BBIPAKEHUI.
JloKka3aTesbCTBO TOXKIECTB.

Crenenp ¢ HaTypalbHBIM IOKazareneM U €€ cBoicTBa. OpHouwieHbl. OJHOWIEH CTaHIAPTHOIO
Bujga. CreneHb ojHouwileHa. MHorouneHsl. MHorouwieH crangapTHoro Buaa. CTelneHb MHOIOYIEHA.
CrnoxeHue, BbIUUTAHUE U YMHOKEHHE MHOTIOWIEHOB. POpMyJibl COKpPAIIEHHOIO YMHOXKEHHUS: KBaJpar
CYMMBI U KBaJpaT Pa3HOCTH ABYX BBIPQXCHWM, NPOU3BEICHHE CYMMBl M Pa3HOCTH JBYX BBIPAXKCHHM.
PaznoxeHne MHOrodjgeHa Ha MHOXHTEIH. BplHeceHMEe MHOXMTENS 3a CKOOKH. MeToJ rpyniupoBKH.
PasHocTh KBazpaTtoB nBYX BbIpakeHuMi. CymMMa M pa3HOCTh KyOOB IBYyX BbIpaxeHHUH. KBampaTHbIi
TpéxuwieH. Kopenb kBagpatHoro tpéxuieHa. CBoiicTBa KBaapaTHoro TpéxwieHa.  PasnoxkeHue
KBaJIpaTHOT'O TPEXWIEHA HA MHOXKUTEIIN

Pannonanehele BbipaxkeHus. Llenbie BoipaxkeHus. {poOHble BbIpaxkeHus. PanmoHanbHas IpoOb.
OcCHOBHOE CBOWMCTBO palMOHAIBLHON JpPOOH. CrnoxeHue, BBIUMTAHWE, YMHOXKEHHUE W JICJICHHE
panMoHaNBHBIX ApoOeit. Bo3BeneHnue panmoHaibHOM IpoOH B CTENEHb. T0XIECTBEHHBIE MPe0Opa3oBaHus
palnoHaIbHBIX BeIpakeHNUH. CTENneHb C LEIbIM NI0Ka3aTeNIeM U €€ CBOMCTBA.

KBanpatHble kopHH. ApupMeTHUeCKUil KBaJpaTHBIH KOpeHb U €ro cBoiicTBa. ToXaeCTBEHHbIE
npeoOpa3oBaHus BBIPAKEHHH, COJepKALINX KBaAPaTHbIE KOPHH.

YpaBHeHust

VYpaBHeHue ¢ onHOIl nepemeHHON. Kopenp ypaBHeHus. PaBHocwibHblE ypaBHeHus. (CBolicTBa
YPaBHEHUH C OJHOU IIEPEMEHHON. YpaBHEHUE KaK MaTeMaTuyecKasi MOJENb PEalbHON CUTYaLlUH.

JIuneiinoe ypaBHeHme. KsanpaTHoe ypaBHeHue. Popmysna KOpHEW KBagpaTHOIO YPABHEHUS.
Teopema Buera. PanmoHaneHble ypaBHeHUs. PenieHue paBHOCHIIBHBIX YPAaBHEHUM, CBOJSIIAXCA K
JUHENHBIM WM KBaJpaTHbIM YypaBHEHUSAM. PelieHue TEKCTOBBIX 3ajad C IOMOIIBIO PAaLMOHAIBHBIX

YPaBHEHHUH.
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VYpaBHeHHe C AByMs TnepeMeHHbIMU. ['paduk ypaBHEHHs] C JOByMsl MEpeMEHHBbIMHU. JInHelHOoe
ypaBHEHHE C IByMsI IEPEMEHHBIMH U €ro rpaduxk.

Cucrembl ypaBHEHHMH C JByMs IepeMEHHbIMU. [ paduueckuii MeTOJ pELICHUS CUCTEMBI
YPaBHEHHUN ¢ ABYMs IIEPEMECHHBIMU. PelleHne cucteM ypaBHEHUI METOIOM IOJCTAHOBKU U CIIOXKCHHS.
Cucrema 1ByX ypaBHEHHH ¢ ABYMs IEPEMEHHBIMH KaK MOJIEJIb PEAIbHON CUTYalUH.

HepaBencrBa

YucnoBsle HepaBeHCTBA M HX CBOMCTBA. CIIOKEHHME M YMHOKEHHE YHUCIIOBBIX HEPaBEHCTB.
OneHuBanue 3HAYCHUS

BbIpaKEeHUs. HepaBeHCTBO ¢ OnHOM nepeMeHHOW. PaBHOCWIBHBIE HEpaBeHCTBA.  UMCIIOBBIE
pOMeXYTKU. JIMHEWHbIE U KBaJpaTHbIE HEPABEHCTBA C OJHOW mnepeMeHHOW. CuHcTeMbl HEPaBEHCTB C
OJITHOM IIEPEMEHHOM.

YucjoBble MHOKECTBA

MHuoxecTtBo U ero sjemeHTbl. CriocoObl 3ajaHusi MHOKeCTBa. PaBHbIie MHOXecTBa. Ilycroe
MHOkecTBO. llogmHo)kecTBO. Omepanuu Hajg MHOXecTBaMH. WIutrocTpanus COOTHOIIEHUN MEXIy
MHOKECTBAMU € IIOMOILBIO IHarpaMM Oisiepa. MHOXeCTBA HATYPAIBHBIX, LENbIX, PALMOHAIBHBIX YHCEIL.

m
PanmonannbHOE YHCIIO KaK I[pO6I~) BUJa — , TAC M- OCJI0C YUCJIO, a N —HaTypaJIbHOC, U KaK OeckoHeuHast
n

nepuoandeckas JnecsatudHas apoOb. IlpencraBieHue 00 WppanMoOHATBHOM dwuciae. MHOXKECTBO
NEUCTBUTENBHBIX  uucen. [lpencraBieHue  JEHCTBUTENBHOTO  YHCIa B BUAE  OCCKOHEYHOM
HEMepUOANYECKON ecaTHYHON Apodu CpaBHEHUE NEHCTBUTENbHBIX Yrcen. CBsA3b MEXIY MHOXKECTBAMHU
N. Z. Q.
Dyukuun.Yuciaosbie QyHKIUU

OyYHKIMOHANBHBIE 3aBHCUMOCTH MeXay BenuunHamu. [lonstue ¢ynkiun. DyHKIUS Kak
MaTeMaTHueckas MOJeNb peanbHoro mpoiecca. O0macTe omnpeneneHus U 00IacTh 3HAYCHUH (DYHKIUU.
Cnoco6sl 3amanust ¢yHkiuu. ['padpux ¢ynaxkummu. [loctpoenue rpadukoB (QyHKIHI C MOMOIIBIO
npeoOpazoBannii ¢uryp. Hymu ¢ynkumn. IlpomexyTku 3HakomocTosiHCTBa (PyHKIuU. [IpomexyTku
BO3pACTaHUSI U TPOMEKYTKH YObIBaHUS ()YHKITUH.

Jluneitnas QyHKUMS, 06paTHAs NPONOPUHOHATEHOCTD, KBaJpaTHdaHas QyHKIU, QYHKIUA y = +/x ,
WX CBOMCTBA U TpaduKwu.

YucJsioBble MOCJIAEA0BATEIbHOCTH
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Ilonatue uymciaoBOi mocienoBaTenbHOCTH. KoOHEuHBIE M OECKOHEYHBIE IOCIEA0BATEIbHOCTH.
CriocoObl 3a1aHus TOCIIEA0BATENbHOCTH. ApudMeTnueckas 1 reoMeTpudeckas nporpeccun. CBoiicTBa
YJICHOB apu(METHYECKONW M T€OMETPUIECKOM mporpeccuii. @opmyibl o01ero wieHa apudMeTnieckoi u
TFEOMETPUYECKOM IPOrpeccuil. @opMysibl CyMMBI N —TI€PBBIX WIEHOB apU(pMETHUYECKOH U
reoMeTpHuecKoii mporpeccuit. CymMma GeCKOHEYHOM reOMETpUYECKON mporpeccu, y kotopoit |gl < 1.
[IpencraBnenne 6eCKOHEUHOW NEPUOTUIECKON JECATUYHOM TpoOU B BUI€ OOBIKHOBEHHOM JIpOOH.

JJ1eMeHThI HpHKJIaIlHOﬁ MaTeMaTHKHN
Maremarnueckoe MoaenupoBaHue. IIpoueHtHsle  pacu€rel.  DopMmylia  CIOXKHBIX
nporeHToB. [lpubmmkEHHBIE BHIYMCICHUS. AOCONIOTHAS U OTHOCUTEIbHAS MOrpemHocTd. (OCHOBHBIC
IpaBUIa KOMOMHATOPUKH. YacToTa M BepoOATHOCTH cilyyaiiHoro coositus. Kitaccuueckoe omnpenenenue
BeposTHOCTH. HawanbHble cBeeHus o cratuctuke. IIpencraBienye JaHHBIX B BUJE TaOIML, KPYTOBBIX U
CTOJNIOUATHIX auarpamm, rpadukoB. CTaTHCTUYECKHE XaPAaKTEPUCTHKH COBOKYIMHOCTH JAaHHBIX: CpEIHEe
3HAYEHHUE, MO/, pa3Max, MeIuaHa BBIOOPKHU.
AJire0Opa B HCTOPUYECKOM PA3BUTHH.

3apoxieHue anreOpbl, KHATa O BOCCTAaHOBJICHWHM W MPOTHUBONOCTAaBICHHMH MyxamMmena aiib-
Xopesmu. Hcropusi ¢GopMHpOBaHHMS MaTeMaTHYECKOro s3bika. Kak 3apoawmiach wuuess KOOPAWHAT.
OTKkpbITHE UPPALMOHATBHOCTH. M3 McTOpuu BO3HUKHOBEHUsI (pOpMyI sl pelieHus ypaBHeHui 3-it u 4-i
creneHeil. Mctopust pa3Butus moHsTHs (yHkuuu. Kak 3apoamnack Teopust BeposTHocTedl. Umcna
®ubonauun. 3amaua JI. [Tuzanckoro (OGuboHaY4M) O KPOJIUKAX.

JI.®d Marauukuii. I1.J1.Ye6pmes. H.WU.JIo6auesckuii. B.A. Bynskosckuii, A. H. Koamoropos, ®@.
Buer, I1. ®epwma, P. lexapt, H. Tapranss, Jl. Kapnano, H. A6ens, b. [Tackans, JI. Iuzanckuii. K. Iayce.

IIpocreiiimme reomerpudeckue GUrypbl

Touka, npsimas. Otpe3ok, Jyd. Yron. Buasl yrinoB. CMmexHble M BEpTHUKAJIbHBIE YIJIBI.
buccekrpuca yriua. Ilepecekaromuecs u napasuiensssle npsmslie. [lepnenaukynsapasie npsmMele. [Ipuznaku
NapajuIeIbHOCTH MpsAMBIX. CBOMCTBA NMapayuIeIbHbIX NPSMbIX. [lepneHInKyIsp 1 HaKIOHHAs K IPSIMOM.

MHOroyrojibHUKH.

Tpeyronsuuku. Bunel TpeyrosbHukoB. MeauaHa, OHCCEKTpHCa, BBICOTA, CPEOHSS JIMHUS
TpeyroiabHuKa. [Ipu3Haku paBeHcTBa TpeyrojabHUKOB. CBoicTBa M MNpHU3HAKH PaBHOOEIPEHHBIX
TpeyrosbHUKOB. CepelnHHBIA MEepHeHIuKYIsp oTpe3ka. CyMMa YIJIOB TpeyrojbHUKa. BHemHue yribl
TpeyrojbHuka. HepaBeHCTBO TpeyroibHHKA. CooTHoOIIEHHS MEXIy CTOPOHAMU U yriamMu

TpeyroiabHUKa. Teopema Iudaropa.
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[TonoGuble TpeyronabHukH. IIpu3Haku momoOust TpeyroiabHUKOB. TOYKHM INepecedeHus MenuaH,
OMCCEKTPUC, BBICOT, TPEYTOJIbHUKA, CEPEIMHHBIX IMEPIEHAMKYISIPOB CTOPOH TpeyroibHuka. CBOHCTBO
OuccekTpuchl TpeyroiabHuKa. Teopema Daneca.

Metpuueckue COOTHOLIEHHS B NPSAMOYTOJIBHOM TpeyronbHuke. CHHYC, KOCHHYC, TaHIEHC,

KOTaHT€HC OCTPOro yria MpsSMOYroJbHOTO TpeyrosibHuka u yriaoB ot 0 go 180° ®opmyisl,

CBSI3BIBAIOLIME CUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC OJHOT0 M TOro K€ yria. Pemenue TpeyrojbHUKOB.
TeopeMa cHHYCOB U TeOpeMa KOCUHYCOB.

Yerbipéxyronpauku. Ilapamnenorpamm. CoiicTBA M NOpU3HAKU  [apajuieJorpamma.
[IpsmMoyronbHUK, POMO, KBaJpaT, UX CBOWCTBA WU mpu3Haku. Tpamnenus. CpenHss JTUHUS Tpareuuud u eé
cBoiicTBa. MHOTOYTONBHUKH. Bhimykiibie MHOTOyroibHUKH. CyMMa YTJIOB BBITYKJIOTO MHOTOYTOJIbHUKA.
[IpaBUsIbHBIE MHOTOYTOJIBHUKH.

OxpyxkHOoCTh M KpYr. ['eomeTpuyeckue nocTpoeHust

OKpy)XHOCTb U KpYT. DJIEMEHTBl OKPY>KHOCTH U Kpyra. lleHTpasibHble W BIHUCAHHBIC YTJIBL.
KacarenbHas k OkpyxHOocTH M €€ cBoilcTBa. B3amMHoe pacrnosioxeHue npsiMOMl M OKPYXKHOCTH.
OrnrcaHHas ¥ BIIMCAaHHAs OKPYKHOCTH TPEYroJIbHUKA. BriMCaHHbIE M ONMCAHHBIE YEThIPEXYTOJIBHUKU, UX
CBOICTBA U MPU3HAKHU. BriMCaHHbIEC Y ONIMCAHHBIE MHOTOYTOJIbHUKH.

I'eomerpuueckoe mecto Touek (I'MT). CepenuHHbBIN MEPIICHIUKYISIP OTPE3Ka U OMCCEKTpHUca yriia
kak ['MT.

['eomeTpuueckue mMOCTpOCHHUS LUPKyJIeM M JMHEWKOW. OCHOBHBIE 3a/aud Ha IOCTPOCHHE:
MOCTPOEHUE YIjia, PABHOTO JAHHOMY, MOCTPOEHUE CEPEAMHHOrO TMEPIECHIMKYJsIpa JaHHOTO OTpe3Ka,
IIOCTPOCHHE IPSAMOM, MNPOXOJALIEH Yepe3 JaHHYK TOUYKY M NEPHEHAMKYJISIPHON JaHHOW IPsSMOM,
MOCTpOeHUe OUCCEeKTpUCH JaHHOTO yria. [locTpoeHne TpeyrojapHUKa MO 3aJaHHBIM dJeMeHTaM. MeTton
I'MT B 3amayax Ha IOCTPOCHHUE.

N3mepeHne reoMeTpU4eCKUX BeJTMYUH

JnuHa otpes3ka. PaccrosHue Mexay IByMs TOYKamu. PaccTossHHe OT TOYKM 10 NPSAMOU.
PaccrosHue mexay napauienbHbIMU TpsAMbIMU. [lepumerp MHOroyronsHuka. J[nuHa okpyxHocTu. [nuHa
JIyTH OKPY’KHOCTH.

I'panycHas mepa yria. BennunHa BOMCaHHOTO yria.

[TonsTre mmomanu MHOroyrojbHUKA. PapHOBenmukue purypsl. Haxoxkaenne ruiomaan KBajaparta,
MPSAMOYTOJIbHUKA, [TapaJlIeJIorpaMMa, TPEYTOJIbHUKA, TPAIICIIUH.

[Tonsarue mnomanu kpyra. [Inomans cekropa. OTHOIIEHHE TUIOIMIAeH TOJOOHBIX (DUTYD.
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I[eKapTOBLI KOOPAUMHATDBI HA INIOCKOCTH
dopmyna pacCTOSIHUS MeX1y IByMs Toukamu. KoopauHaTel cepelMHbl OTpe3Ka. YpaBHEHHE
(burypsl. YpaBHEHHE OKPY)KHOCTH U MPSAMOK. YTIOBOH KOAP(HUIIMEHT MPSIMOH.
BexkTopsl
[Tonsitue BexkTopa. Monynp (anuHa) BekTopa. PaBHble BekTopbl. KosummHeapHble BEKTOPHI.
Koopaunats! Bekropa. CiokeHHe M BBIUMTAHHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha yucio. CkaispHoe
IIpOU3BEIeHNE BEKTOPOB. KOCHHYC yIila MeXy IByMsl BEKTOPAMHU.
I'eomeTpuyeckne npeodpa3oBaHusA
[TonsitTue o mnpeoOpasoBanuu ¢urypsl. JIBwxkenue ¢urypsl. Bunbl aBuxkeHus QUrypsr:
napajuieNIbHBINA IEPEHOC, OceBast CHMMETPHsL, OBOPOT. PaBHbIe durypsl. 'omoretns. [logobue dpuryp.
JIeMEHTBI JIOTUKH
Onpenenenne. Akcuom u teopemsl. JlokazarenbcTBo. JlokazarenbCcTBO OT MPOTUBHOTO. Teopema,
oOparHas jgaHHON. HeoOXxoaumoe u JOCTaTOYHOE YCJIOBHE. YTOTPEOJIeHUE JTOTHYeCKUX CBSI30K €CIIH. ..,
TO..., TOTJA ¥ TOJBKO TOTA.
reOMeTpI/IH B UICTOPUYECCKOM pPa3sBUTHMN.
N3 wucropunm reomerpun, «Hawana» EBximpa. HMcropus nsroro mnocrynara EBkimpna.
Tpuronomerpus — Hayka 00 M3MEPEHUU TPEYroJbHUKOB. [locTpoeHHe MpaBUIBHBIX MHOIOYTOJIBHUKOB.

Kak 3apoaunace uaest koopaunat. H.M.Jlobaueckuii. JI.Diinep. ®anec. [Tudarop.
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3. TEMATUYECKOE ILIAHUPOBAHUME, B TOM YUCJIE C YYETOM PABOYEN ITPOI'PAMMBbI
BOCIIMTAHMUS, C YKASAHUEM KOJIMYECTBA YACOB, OTBOAUMbIX HA OCBOEHHUE KAXKIOHU

TEMBbI
5 KIIACC
Ne Haszpanmne | Koum | Kosnuec | Koa BocnurareqbHbIH aCIEKT XapakTepucTHKA OCHOBHBIX BH/10B
pa3jesna/TeM | 4ecTB TBO nuec AeSITeTbHOCTH YUYeHHKA (Ha YpOBHe
bl 0 NMPaKTH4 | TBO Y4eOHBIX J1eificTBHI)
YacoB | €CKUX M | KOH
Jadopar | TpoJ
OPHBIX | BHBI
padort X
pabo
T
1 Harypanbubie | 20 2, B | yCTaHOBIJIEHHE JIOBEpUTENbHBIX | Onucviéams CBOWCTBA HATYpalbHOIO psija.
aucia TOM | OTHOIIEHHWH MEXIy TeJarornueckuM | Yutath | 3amucChiBaTh HaTypallbHbIE YHUCIA,
yucll | paDOTHUKOM U €ro 0Oy4arolMMUCS, | CpaBHUBATh U YIOPSII0UYNUBATH UX.
e CMOCOOCTBYIOIINX MO3UTUBHOMY | Pacno3naéams Ha YepTexax, PUCYHKax, B
BXOJ] | BOCIIPUSATHIO 00y4aroLMMHCS | OKPYXKAIOIIEM MHUpPE OTPE30K, MPSMYIO, JIyd,
Hasi | TpeOOBaHWI M TMPOCHO IMETATOTUYECKOTO | TUIOCKOCTh. [IpHMBOAWTH TpUMEpPHI MOJeNei
KOHT | paOOTHHKA, TIPUBIICUEHUIO WX BHUMAHHUS | ITHX QUTYD.
poJib | K oOcyxkmaeMoll Ha ypoke mHpopmanuu, | Mzmepsms  UIAHBL  OTpe3KoB.  CTpOUTH
Has | aKTUBU3ALUU ux MO3HABATENFHOM | OTPE3KH 3aJJaHHOW JUTHHEI. Pemars 3a1aumn Ha
pabo | AesTenbHOCTH HaxO0XkJICHHE JIJIMH OTPE3KOB. BripaxaTs oqHM
Ta eIUHULIBI JTUH 4Yepe3 npyrue. [IpuBoauTh
MIPUMEPHI PUOOPOB CO IIKATAMH.
Cmpoums Ha KOOPAMHATHOM JIy4€ TOYKY C
3aJlaHHOM KOOPJIMHATOMH, OTIpEeNeNITh
KOOpPAMHATY TOYKHU
2 Crnoxenne | 33 2 noOyxJeHne oOydammmxcs cobmonars | Popmynupoeams CBOWCTBA  CIOXKEHUS U
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BBIYUTAHUC
HaTypaJbHBIX
YUCECII

Ha  ypoKe  OOIICNPUHATHIE  HOPMBI
MOBEJCHMsI, TpaBwia  OOLIEHUS  CO
CTapIIUMHU (megaroruuecKuMu
pabOTHHKAMU) u CBEPCTHUKAMHU
(oOyuaromMucs), TPUHLIUIBL y4eOHOU
JUCLUIUIMHBL U CAMOOPraHU3aluu

BBIUMTAHUS HAaTYpaJIbHbIX YMCEJl, 3aIMChIBATh
3TH cBoiicTBa B Buae ¢(opmyn. IlpuBoautsb
IIPUMEPBI YHCIIOBBIX 1 OyKBEHHBIX
BbIpaxeHui, popmyin. CoCTaBIsITh YHCIOBBIE
1 OyKBEHHBIE BBIPAXKEHHUS IO YCIOBUIO
3ajaun. Pemate ypaBHEHHMsT Ha OCHOBaHUHU
3aBUCUMOCTEN MEXIY KOMIIOHEHTaMU
JICUCTBUN CIIOKEHHMS WU BblUMTAHUA. Pemarh
TEKCTOBBIE 33J1a4d C IOMOLIBIO COCTABJICHUS
YpaBHEHUH.

Pacnosnasams Ha yeprekax M PHUCYHKAX
yIibl, MHOIOYTrOJIbHUKH, B  YaCTHOCTHU
TPEYTrOJIbHUKH, IPSIMOYTOJIbHUKH.
Pacno3HaBath B OKpyXaroumieM MHpPE MOJEIU
3THX uryp.

C noMompr  TpaHCIOpPTHpa  H3MEPATH
IpagyCHblE MEpPBl YIJIOB, CTPOHUTH YIJIbI
3alaHHOM  TpaJyCHOM  MEpbI,  CTPOUTH
OucceKkTpucy JTAHHOT'O yria.
Knaccudunuposatsb YTJIBI.
Knaccugpunuposars TPEYrOJIbHUKU 1o
KOJIMYECTBY PaBHBIX CTOPOH M IO BUJAM HX
YTJIOB. OnuceiBaTh CBOICTBa
MPSIMOYTOJIbHHKA.

Haxooums ¢ mnomonipio Gopmys nepuMeTpbl
MPSIMOYTOJIbHMKA U KBajpaTa. Pemars 3agaun
Ha HAaxO0JICHUE IIEPUMETPOB
NpsMOYTOJIbBHMKAa W KBajpaTa, TIpaayCHOU
MEpHI YIJIOB.

Cmpoumpw JIOTUYECKYIO LENIOYKY
pPacCyXJI€HHM, CONOCTABIATh IOJY4EHHBIN
pe3ysabTaT C YCIOBUEM 3a/1a4U.
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Pacnosnaéamv  Qurypel, uUMeIUE OCh
CUMMETPUU

Vmuoxenue u | 37 IIpUBJICYEHNE BHUMAHUS oOyvaroumxcs K | @opmyauposams CBOMCTBA YMHOXKEHUS W
AeNeHUe LIEHHOCTHOMY AaCIIeKTy H3y4aeMbIX Ha | IeJIeHUs HaTypalbHbIX 4YMCEJ, 3alUChIBATh
HaTypaabHbIX ypoKax  SIBJICHUH, OpraHu3alus UX | 3TH CBOHCTBa B Buae ¢opmyin. Pemars
qmcen paboThl C TMOdy4aeMOM Ha ypOKE | ypaBHEHHUs Ha OCHOBAaHMUM 3aBUCHUMOCTEH
COLMAJIFHO 3HAYUMON WH(OpManuedl — | MeXIy KOMIIOHEHTAMH  apU(pMETHYECKHX
UHUIMAPOBaHUE ee oOcyxeHus, | AeUCTBUI.
BBICKa3bIBaHUsl OOydarolUMucs cBoero | Haxooumo OCTaTOK npu JIeJIEHUN
MHEHMsT 10 €€ TOBOJYy, BBIPAOOTKM | HATypaJbHBIX  yucend. [lo  3agaHHOMY
CBOETO K HEM OTHOLIEHUS OCHOBAHUIO M IIOKA3aTENI0 CTENEHH HaXOAUTh
3Ha4YeHHE CTENEeHH YHCIa.
Haxomute 1uiomanu nOpsAMOYrojbHUKA U
KBaJjpaTa ¢ Nnomolpo ¢opmyi. Beipaxars
OJIHU €IMHHULBI IIJIOLIA/IU Yepe3 ApyTHe.
Pacnosnasamvy Ha ueprexax M PHUCYHKax
MIPSIMOYTOJIBHBIN napajuleJIeuIe,
nupaMuy. PacnosHaBaTh B OKpyKaroleM
Mupe w™ozenu dtux (Quryp. HM3o0paxaTh
pa3BEPTKU IIPSIMOYTOJIBHOTO
napajuiesienune1a U TupaMu/sbl.
Haxooums 00BEMBI IPsIMOYT'OJIBHOTO
napajuiefienunesa M Kyba ¢ [OMOUIbIO
¢dopmyn. BelpaxkaTb OJHM €IMHUIBI 00BEMaA
qyepes JApyrue.
Pewams xoMOMHATOPHBIE 32/1a4H C TIOMOIIBIO
nepebopa BapHaHTOB.
OO0bikHOBEHHBI | 18 HCIIOJIb30BaHNE BOCIIUTATENbHBIX | Pacno3naéams ~ OOBIKHOBEHHYIO  JpOOb,
€ Ipobu BO3MOXXHOCTEH coiepxaHUsi Y4eOHOro | MpaBWJIbHBIE W HEMpaBWIbHBIE  JpooH,
npeaMera qyepes JEMOHCTPALMIO | CMEIIAHHBIE YUCIIA.
oOyuaromumcs npuMepoB | UuTaTh U 3alIUCHIBATH OOBIKHOBEHHBIE JPOOH,
OTBETCTBEHHOTO, I'PaXIaHCKOIO | CMEIIaHHbIE qucia. CpaBHuBath
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MOBEJICHHSI, IPOSIBIICHUS YEIIOBEKOIIOOUS
u 1go0pocepaeyHoCcTH, uYepe3 Mmoadop
COOTBETCTBYIOLIMX TEKCTOB JJISI YTCHHS,
3amad  JUIS pelleHUs, MPOOJIEMHBIX
CUTyalui AJsi 00CYKJICHHS B KJlacce

OOBIKHOBEHHBIE npodu C paBHBIMU
3HamMeHaTeasiMi.  CKIIabIBaTh W BBIYMUTATh
OOBIKHOBEHHBIE npodu C paBHBIMH
3HAMEHATEJSIMU. [Ipeobpa3oBbIBaTH
HENpPaBWIbHYIO Jpo0b B CMEIIAHHOE YHUCIIO,
CMEIIaHHOE YHCIIO B HENPABUIBHYIO JIPOOB.
YMeTh 3anuchIBaTh PE3yibTaT JIEIECHUS IABYX
HaTypaJbHBIX YHUCET B BHJEC OOBIKHOBEHHOM
JIpo0Hu.

JlecaTuunsie 48 MPUMEHEHHE Ha ypPOKE WHTEPAKTHBHBIX | Pacno3nasams, uYuTaTh U 3aMUCHIBATH
apobu dopm  paboTel ¢ OOyYalOIMMHUCSA: | necsATUYHble apoOM. HasplBaTh  pa3psmbl
WHTCJICKTYaJIbHBIX HUID, | necITUYHBIX 3HAKOB B 3aIllMCH JIECSATUYHBIX
CTUMYJIUPYIOMIHUX IIO3HABATCIBHYIO | noGeit. CpaBHHMBATh JECATHYHBIE JIPOOH.
MOTHBALIHIO obyHarommxes, OKpyIJIATH JECATUYHBIE apobu
AUNAKTHIECKOTO Teatpa, Tae |y HaTypajbHbIE YUCIa. BBINOIHATh TPUKUIKY

MOJTyYEHHbBIE Ha ypoKe 3HAHUS .
pe3yJabTaTOB  BBIUMCICHUU.  Bwinonnamo

OOBITPBIBAIOTCS B TeaTpaJIbHBIX .
N apudMeTHIeCcCKue JICHUCTBUSA HaJ

MOCTAaHOBKAX; IUCKYCCHI, KOTOpPBIE JAOT 5 -
OBy HARONIMCS BOBMOKHOCTE | ACCATHIHBIMU  1pobsimu. Haxonuts cpennee
nproGpecTH OTILIT BeICHUS apupMeTHIecKoe HECKOJIbKUX YHCelL.
KOHCTPYKTHBHOTO JHanora; rpymmopoii | [IPABOMMTE  TIPUMEPB  CPE/IHUX  3HAYCHHH
pa60TBI WInu pa6OTBI B Iapax, KOTOpbIE BCJIIMYHHBI. Pa3’B$ICH$ITI>, YTO TaKo€ «OJHH
y4aT 0OydYaromMXxcsi KOMaHIHOW paboTe | NPOLEHT». [IpencTaBiaTh NMPOLIEHTHI B BUE
U B3aUMOJCHCTBUIO C  JPYIHMMHU | IECATHYHBIX NpoOel W JECSITHYHBIE APOOH B
00y4aroIIUMHUCS BHJIC€ TPOIEHTOB. Haxooums TPOIEHT OT

YHUCJIa ¥ YUCJIO TI0 €T0 MPOIIEHTAM.
IoBropenue u | 19 BKJIIOYEHUE B YPOK WTPOBBIX MPOIEIYP,

cucTemMaTu3alg
U ydeOHOro

KOTOPELIC IIOMOTI'aroT oAACPIKATb
MOTHBAITUIO O6yanOHH/IXC$I K IMOJTY4YCHUIO
3HaHHI>'I, HaJ1a’>XUBaHHIO ITO3UTHUBHBIX
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Marepuana

MEKJIMYHOCTHBIX OTHOIICHHUN B KJ1aCccCcE,

IIOMOTaIOT YCTaHOBJICHUIO
I00poskenaTeNbHO  atMocepsl  BO
BpeMs ypoKa
HUTOro 175 11
6 KUIIACC
Ne Haspanne | Koam | Koy | Koou BocnurareJbHbIH aClEKT XapaKkTepuCTHKA OCHOBHBIX BUI0B
pasjena/TeM | 4YeCTB | €CTBO | 4eCTB AeATEeJbHOCTH YYeHUKA (HA YPOBHE
bl 0 NMPaKTH 0 YueOHBIX J1eiicTBUI)
YacoB | YECKHX | KOHTP
" 0J1bH
Jgabopa | BbIX
TOpPHBI | pador
X pabor
1 Hemimoctsb 17 2, B | opraHuzauus me@crBa MOTUBUPOBAHHBIX | Dopmynuposams — ONPENEICHUS]  TOHATHI:
HaTypaJIbHBIX TOM U 3pYAUPOBAHHBIX OOYUAIOIIMXCS HAJ UX | JIIUTEINb, KpaTHOE, IpoCTOoe 4uCIIo,
qHCEn YHUCJIE | HEYCIEBAIOINMU OJTHOKJIACCHUKAMH, | COCTABHOE  YHCIIO, o0IMI  JEIUTEND,
BXOJH | Jalouiero  oOydarouMMcs  COLMANbHO | HAaMOONBIIMKA  OOIIMI  JemuTenb, B3aUMHO
ast 3HAQUMMBIA  OMBIT COTPYAHMYECTBA U | IIPOCTHIE qyucna, oOmiee KpaTHoE,
KOHTp | B3aUMHOW ITOMOLIA HauMeEHbllee oOllee KpaTHOE M TNPHU3HAKH
OJbHA menuMocTH Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.
A Onucvieams IpaBuia HaXO0XKACHUS
pabort HauOospiero ob6mero gemurens (HOM),
a HauMeHbIero obmero kpatHoro (HOK)
HECKOJIBKUX YyuCell, pa3oKeHUs
HaTypaJIbHOTO qucia Ha IIPOCTHIE
MHOKUTEH.
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OOBIKHOBEHHBI
e aIpoou

38

HWHUIUUPOBAHUC n noaacpIKKa
UCCIIeI0BaTEIbCKON JesTelNbHOCTH
oOydaromuxcs B paMKax peaau3aluu
UMH HMHJIUMBUAYAJIBHBIX M TPYIIOBBIX
UCCIIEI0BATEIbCKUX IIPOEKTOB, YTO AACT
o0yyaromumcs BO3MOYKHOCTh
npuoOpecTH HABBIK CaMOCTOSITEILHOTO
pelieHusl  TeOpPEeTUYecKoil  mpobieMmsl,
HaBBIK TEHEPUPOBAHHUA W O(OPMICHHUS
COOCTBEHHBIX uzei, HaBBIK
YBAXKHUTCIBHOI'O OTHOHIICHUA K YYXHUM
uaesM, opopMIICHHBIM B paboTax APyrux
uccienoBarenell, HaBblK IyOJIMYHOTO
BBICTYIJICHUS nepen ayJIuTopueH,
apryMEHTUPOBAHMS U OTCTAMBAHMS CBOEH
TOUYKH 3PEHUs

Dopmynuposams  ONpPENEICHUS  TTOHATHMA:
HecokpaTtumasi JpoOb, OOIIWI 3HAMEHATENb
IBYX JpoOed, B3aMMHO OOpaTHBIE YHCIA.
Ilpumernsimb OCHOBHOE CBOWCTBO JPOOH ISt
cokpameHus npobeit. Ilpusooums npobu x

HOBOMY 3HaMEHATeo. Cpasnusamuo
OOBIKHOBEHHBIE  JIPOOH. Buvinoanuamo
apupMeTHyecKue necTBus HaJl

OOBIKHOBEHHBIMH JAPOOSMH.

Haxooums 1poOb OT YWCIa W YHUCIO IO
3aJaHHOMY 3HAYECHUIO ero Ipoou.
Ilpeobpazosvieams OOBIKHOBEHHBIE APOOW B
JECSTHYHEIC. Haxooums JECATUIHOE
npuOJIMKEeHEe 0OBIKHOBEHHOM JIPOOH.

OTHOLIEHN U
MPOTMOPIIUHU

28

YCTAaHOBJICHHUC JOBCPUTCIIBHBIX
OTHOIIICHUH MCKIY negarorndyC€CKum

paboOTHUKOM U ero oOydarouuMucs,
CMOCOOCTBYIOIINX HO3UTUBHOMY
BOCIIPHUSTHIO 00yYaroIMMuUCs

TpeOOBaHUIl W MPOCHO MEAArOrMYecKOro
pabOTHHKA, TPUBJICUEHUIO UX BHHUMAaHHA
K o0CyXaaeMoil Ha ypoke WH(OpMAIIHH,
aKTHBHU3AIMU ux MO03HaBaTEeIbHON
NeSITeIbHOCTH

Dopmynuposames  ONPEAEICHUS  IOHSATHM:

OTHOIIICHHUC, npormopuus, IMPOLCHTHOC
OTHOIIICHHUC ABYX YHUCCII, mpsaMo
IMPOIMMOPIUOHAJIBHBIC u O6paTHO

IPONOPLUUOHANIbHBIE BeJWYUHBL. [IpuMeHATH
OCHOBHOE€ CBOWCTBO OTHOULIEHMSI U OCHOBHOE
cBoiicTBO mnpomnopuuu. llpuBonnute npumepst
u OIHCHIBAThH CBOiicTBa BEJIMYUH,
HaxomsAlIMXCS B TpsIMOH U 0OpaTHOIA
MIPONOPLIMOHAIBHBIX 3aBUCHMOCTSIX.
HaxomuTe mpOLEHTHOE OTHOLIEHHE JABYX
yyceln. JlenuTp 4nciao Ha IponopIUOHATIbHBIE
YacTH.

3anucvleame ¢ TOMOILIBIO OYKB OCHOBHBIE
CBOMCTBa ApOoOU, OTHOMICHHUS, TPOIOPIIUH.
Ananuzuposamo UH(OpPMaILHIO,
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IIPEJICTABICHHYIO

B BHJIE CTOJOYATBIX M KPYTOBBIX JAHMArpamm.
[IpencraBnsate  uwHGOpPMAMIO B BUJC
CTOJIOUATBIX M KPYTOBBIX IHArpaMM.
Ilpusooums TpUMEpPBHI CITy4alHBIX COOBITHH.
Haxoautb BEpOSTHOCTD CIIy4alfHOTO COOBITHS
B OIbITaX

C PaBHOBO3MOXHBIMHU HUCXOJaMH.
Pacnosnasams Ha 4yeprexax M PHUCYHKaX
OKPY)KHOCTb, KpPYI, LMJIMHIAP, KOHYC, cdepy,
map M uX DJJeMeHThl. Pacmno3HaBate B
OKpYXarollleM MHUpPE MOJIENHU 3TUX (Uryp.
Crpouth ¢ NMOMOILIBIO LUPKYIS OKPYKHOCTB
3aJaHHOTO paguyca. M3o0paxkarb pa3BEPTKU
HWIMHIpa u KOHYCa. HazbiBarsb
npubmkEéHHOe 3HaueHue yuciaa. Haxomuts ¢
MOMOIIbI0  QOpPMYNT  JUIMHY  OKPY>KHOCTH,
IUIONIAJIb Kpyra

PanmonanpHbIe
Ypciia u
IEUCTBUS HaJ
HUMHA

70

nooyxjaeHue oOydJaronuxcsi coOJo1aTh
Ha  ypOKe  OOLICTPUHATHIE  HOPMBI
MOBEICHUs, TpaBWwia  OOIIEHUs CO
CTapIIUMHU (MeaaroruuecKuMm
pabOTHHKAMU) u CBEpCTHUKAMU
(oOyuaroumMucs), NPUHIMIBL y4eOHON
JTVCIIUTUTAHBI ¥ CAMOOPTaHH3AINN

IIpusooumo IPUMEPBI HCIIOJIb30BAHMS
MIOJIOXKUTENBHBIX U OTPULIATENIBHBIX YHCEIL
dopMynHMpoBaTh omnpeaeieHue
KoopAauHaTHOM  mpsmoi.  CTpouTh  Ha
KOOpPJIMHATHOM MpPsIMOM TOYKY C 3aJaHHOU
KOOPAMHATOM,  ONpPENENATbh  KOOPAWHATY
TOYKH.

Xapaxkmepuzo6amb MHOXKECTBO LIEIIBIX YHUCEIL
OOBSCHATD TTOHSATHE MHOXECTBA
palMOHAIbHBIX YHUCEIL

Dopmynuposams  ONPEACICHHE  MOIYJIS
yucna. Haxoaurs Monyis dncia.

Cpasnueamo panroHaIbHBIE qyucia.
BrimonusaTe apudmernyeckue IEHCTBUS HAl
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palMOHANBHBIMM ~ YHCIIaMH.  3alKChIBATH
CBOHMCTBa apu(PMETHYECKUX ACHCTBUH HaJ
paIlMoOHaTBHBIMUA YUCIAMH B BHJE (QOpMyI.
Ha3wiBaTh kodurmeHT OYKBEHHOTO
BBIpaKCHUSL.

Ilpumensimob ~ CcBOWICTBA  MpU  PEUICHUH
ypaBHeHUM. Pemare TEKCTOBBIE 3aJauu ¢
MOMOIIbIO ypaBHEHUH.

Pacnosnasame Ha 4yepTekax u PHUCYHKAX

HepIEeHIUKYIISIPHbIE u napaJseibHble
npsiMble, (PUTyphl, UMEIOIIUE OCh CUMMETPHH,
LEHTP CUMMETPHH. Yka3bIBaTh
B OKPY)KAIOIIEM MHpE MOJEIU ITHX QUryp.
dopMynupoBaTh olpeieneHue
MEPIEHIUKYIAPHBIX HNPAMBIX 5
napajuleapHeIX  OpAMbIX.  Crtpouth ¢

MOMOIIBI0  YTOJIbHUKA TEePIEHINKYIISPHbIE
IpsIMbIE U MapaJulebHbIe MPSIMBbIE.
ObvschHams W WUIIOCTPUPOBATH  OHATHE
KoopaMHaTHOM miockoctu. CTpouTh Ha
KOODJAMHATHOH  IJIOCKOCTH  TOYKH  C
3aJaHHBIMM  KOOpJAWHATaMHu,  ONPEAEIAThH
KOOpJMHATHl TOYEK Ha TUIOCKOCTH. CTpOUTH
OTJeNIbHbIE TpauKU 3aBHCHUMOCTEH MEXITy
BEeIMYMHAMU IO TOYKaM. AHaTU3UPOBAThH
rpaduKy 3aBUCUMOCTEH MEXIy BETUYMHAMH
(paccrostHHe, BpeMsi, TEMIIepaTypa 1 T. 11.)

[ToBTOpenue

22

[pUBJICUEHNE BHUMAHUS 00yUarOMUXCsl K
LIEHHOCTHOMY AacCHeKTy H3y4aeMbIX Ha
YpOKax  sIBIIEHUH, OpraHu3anmus HxX
paboThl C TmMoOdydyaeMoOd Ha  ypOKe
COLMAJIPHO 3HAuYMMOW MHdopMarmen —
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WHUIUUPOBAHUE ee o0CyXeHus,
BBICKa3bIBaHUSI OOYYAIOIIMMHUCS CBOETO
MHEHHS 10 €€ TIOBOAY, BBIPaOOTKU
CBOET0 K HEW OTHOIIEHHS

UTOro 175 13
7 KIIACC
Ne HazBauue Komm | Konnuec | Koa Bocnurare/ibHbIN acneKT XapakTepucTHKA OCHOBHBIX BH/10B
pa3jena/TeMbl | 4ecTB TBO nuec NAeATeJIbHOCTH YYeHUKA (HA YPOBHe
0 NPaKTHY | TBO Y4eOHBIX J1eificTBHI)

YacoB | eCKMX M | KOH

Jadopar | TpoJ

OPHBIX | BHBI

pador X

pabo

T
1 Jluneiinoe 15 2, B | yCTaHOBJIEHHE JIOBEPUTENBbHBIX | Pacno3nasams  4YHUCIOBBIE BBIPAKEHUA H
ypaBHEHHE c TOM | OTHOIIEHHMH MEXKIYy IEJarorMYeCKUM | BBIDAXKEHUS C IIEPEMEHHBIMM, JIMHEHHbIE
OJtHOM yHucll | pa0OTHUKOM U €ro oOy4arolMMHCS, | YpaBHEHHUSI. IIpusooumo pPUMEpBI
TnepeMEeHHOMU e CMOCOOCTBYIOIINX MIO3UTUBHOMY | BBID@XKEHUM C TIEPEMEHHBIMH, JIMHEHHBIX
BXOJl | BOCHPHSITHIO oOyvaromumucs | ypaBHeHuil. Cocmasnsime BbIpaXeHHE  C
Hasi | TpeOoBaHUI u npock0 | MepeMeHHBIMH [0 YCJOBHIO  3aJayH.
KOHT | II€1aroru4ecKoro paboTHUKa, | Buinonnames mnpeoOpa3oBaHUs BBIPAKEHUM:
pOJb | IPUBJIEYEHNUIO HMX  BHUMAHUSA K | IPUBOJIUTH nof00HbIE cllaraemsle,
Has | oOCyxmaaeMoi Ha ypoke MHGOpPMAIINK, | pacKpbIBaTh CKOOKU. Haxooums 3HadYeHUeE
pabo | akTMBM3allMM WX  [MO3HABATEJIbHOW | BBIPAXKEHUSI C MEPEMEHHBIMH MPU 3aJaHHBIX
Ta NESATEIbHOCTH 3HAYECHMSIX IIEPEMEHHBIX.
Knaccugpuyuposams anredpandeckue
BbIpaKeHUs. Onucvléams LENbIE BBIPAXKEHUS.
Dopmynuposams  ONPENCIICHUE JUHEHHOTO
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ypaBHeHus. Pemars JMHEHHOE ypaBHEHUE B
o0miem BUJIE. Hnmepnpemuposamo
YpaBHEHHE KaK MaTeMaTU4YECKyl0 MOJEIIb
peanbHOM cutTyauuu. Onucviéams CXeMy
peuieHus TEeKCTOBOM 3aJaud, HPUMEHSTh €€
JUIsl pellIeHus 3a1a4

IIpocreiimue

TCOMCTPHUUICCKUC

¢burypsl
CBOICTBa

Hn Ux

15

noOyxJ1eHue o0yJaromuxcs
co0nroaaTh Ha ypoKe OOUIENpUHSATHIE
HOPMBI MOBEACHHUSI, TTPaBHIIa OOIICHUS
co crapmmmu  (MeIarorudyecKuMu

pabOTHHKaMH) W CBEPCTHHUKAMU
(oOy4arommmucs), TIPUHIIATIBI
y4eOHOM JMCIUTUTAHBI u
caMOOpTaHU3aIIH

Ilpusooums  TpuUMepbl  T€OMETPUUYECKUX
¢uryp. OnuceiBaTh TOUKY, IPSIMYIO, OTPE3OK,
Jy4, yrodi.

Dopmynuposamsv:  onpeoeneHus  PaBHBIX
OTPE3KOB, CEpeAMHBbI OTPE3Ka, PaCCTOSHUA
MEXIy JBYMS TOYKaMH, JIOHNOJHUTEIbHBIX
Jdy4ed, pa3BEPHYTOrO YIja, PaBHBIX YIJIOB,

OMCCEKTPUCHI yria, CMEXHBIX U
BEPTUKAJIbHBIX  YIJIOB,  IEpPECcCeKaroInuXcs
NPSAMBIX, MEPIEHANKYIISAPHBIX NPSMBIX,

NEPIIEHIUKYJISIpa, HAKJIIOHHOM, PaCCTOSHUS OT
TOYKHU JI0 IPSIMOM; CBOMCTBA: PACIIOJIOKEHUS
TOYEK Ha MpPsAMOM, HM3MEPEHUs OTPE3KOB H
JIJIOB, CMEXHBIX M BEPTUKAIBHBIX YIJIOB,
NEPIEHIUKYJSAPHBIX ~ MPSIMBIX;  OCHOBHOE
CBOMCTBO TipsiMoil. Knaccuguyuposams yribl.
/Jlokazvlieams TEOPEMBI O NEPECEKAIOIIUXCS
NpsIMBIX, O  CBOMCTBaX  CMEXHBIX H
BEPTUKAIbHBIX YIJIOB, O €IWHCTBEHHOCTH
MPSIMOM, MEePIEHANKYIIIPHON JTAHHOM
(cmywaii, Korja TOYKa JISKUT Ha JaHHOM
npsmoi).  Haxooums  nnuHy — OTpe3sKa,
IpagyCHYI0 MEpy yrja, MCIOJIb3ys CBOWCTBA
X U3MepeHuu. M3o06pasicamv C TOMOIIBIO
YEPTEXKHBIX HHCTPYMEHTOB TI€OMETPUUECKUE
(Gurypel: OTpe30K, Jy4Y, YroJl, CMEXHbIE H
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BEPTUKAIbHBIE  YIJIbl, HEPIEHIUKYJISIPHbIC
npsIMble, OTPE3KU U JyuH. [loscHams, 4YTO
TaKO€ aKCMOMa, OIIPEIEIICHHUE.
Pewiams  3amaun  Ha  BBIYMCIIEHHE U
JI0Ka3aTelbCTBO, MPOBOJS  HEOOXOIUMbBIE
JTIOKAa3aTeJIbHbIE PACCYXKIACHUS

Ienwie
BEIPKCHHS

52

IIPHUBJICYCHUC BHUMAHUA
oOy4aromuxcs K EHHOCTHOMY
acIleKTy H3y4aeMBIX Ha  YpOKax
SIBJICHUHW, OpraHu3alus UX paboThI C
MOJy4aeMOl Ha YPOKE COLMAaJIbHO

3HAYUMOM uHdopmaruen -
WHULIIMMPOBAHUE €€  OOCYXICHUS,
BBICKa3bIBaHUS 00y4aroIUMUCS

CBOCTO MHCHHUA IO €€ TII0BOAY,
BBIpa60TKI/I CBOET0 K HEH OTHOILICHUS

Dopmynuposams. ONPEHECICHUL
TO/IECTBEHHO PABHBIX BBIPAKEHUH,
TOKJIECTBA, CTENIEHU C HaTypaIbHbIM
II0Ka3aTesIeM, OJHOWIEHA, CTaHJapTHOTO BUA
OJTHOWJIEHA, KO PHUIIMEHTA OTHOUICHA,
CTEIIEHU OJIHOWIEHA, MHOT'O4YJIEHA, CTEIICHH
MHOT'OWIEHA; C80UCMBA CTETIEHU C
HATypaJbHbIM MIOKa3aTesIeM, 3HaKa CTEIEHU;
npasunia 10Ka3aTelbCTBa TOXKAECTB,
YMHOEHHS OJTHOWJIEHa Ha MHOTOUJIEH,
YMHOKE€HHSI MHOTOWJICHOB. /[oKa3bleamb
CBOMCTBA CTENEHU C HATyPAJIbHBIM
nokasarteseM. 3anucsiéams U JOKa3bIBATh
(opMyJIBI: MPOU3BENEHUS CYMMBI M Pa3HOCTH
JIBYX BBIPQXKEHUH, pa3HOCTH KBAJPaTOB JIBYX
BBIpa)XXEHUI, KBaJ[paTa CyMMBbI U KBaJipara
Pa3HOCTH IBYX BbIpaXX€HH, CyMMbI KyOOB U
Pa3HOCTH KyOOB IBYX BBIpa)KEHUI.
BrrancisiTe 3HaU€HUE BBIPAKEHUI C
nepeMeHHbIMU. [Ipumensams CBOMCTBA
CTENEeHHU ISl TPeoOpa30BaHUs BHIPAKEHUH.
Buvinoanuams yMHOKEHUE OJTHOWIECHOB U
BO3BEJCHUE OJTHOWICHA B CTEIICHbD.
[IpuBOIUTE OMHOWIEH K CTAHAAPTHOMY BUY.
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3anucviéams MHOTOUJIEH B CTAaHJAAPTHOM
BH/JIE, OIIPEIETISATh CTEIIEHb MHOTOUJICHA.
IIpeobpaszosvieams PON3BEICHUE OJHOUIICHA
Y MHOTOYJICHA; CYMMBbI, Pa3HOCTH,
MPOU3BE/ICHUS JIByX MHOTOUJICHOB B
MHOTOYJIEH. Bbinonname pa3noxKeHue
MHOTOYICHA Ha MHOYKHUTEIIN CIIOCOOOM
BBIHECEHHUS 00IIET0 MHOXKUTEIA 32 CKOOKH,
CIoco60M TPYMIUPOBKH, IO (HOpMyliaM
COKpAIIEHHOTO YMHOXEHHS U ¢ TPUMEHEHUEM
HECKOJIbKUX CIIOCO0O0B. Mcnonvzosamo
yKa3aHHbIe peoOpa3oBaHus B Mpoliecce
pelleHus: ypaBHEHUH, TI0Ka3aTeIbCTBa
YTBEPKJICHH, pEIIEHUsI TEKCTOBBIX 3a7a4.

TpeyronbHUKN

18

HCIIOIb30BAHUE BOCIUTATEIbHBIX
BO3MOXKHOCTEH copepxKaHUs yueOHOTro
npeamMera  4epe3  JAEMOHCTPALUIO

oOyuaromumcs MIPUMEPOB
OTBETCTBEHHOTO, IPaXkJIaHCKOTO
IIOBCJCHUA, IMPOABJICHUA

YeJI0BEKOII00Us 1 T0OOPOCEepACYHOCTH,
yepe3  Moa0op  COOTBETCTBYIOLIUX
TEKCTOB JUIS 4YTEHHs, 3ajad Juls
perieHus, TpoOJIEeMHBIX CUTYAIHi st
00CYX/IeHUS B KJlacce

Onucviéams ~ CMBICT ~ TIOHATUS ~ «pPaBHBIE
¢uryper». IIpuBOIUTH TpUMEpPHI  PaBHBIX
buryp. Hzobpaxcamv u Haxooumv Ha

pUCYHKaxX PaBHOCTOPOHHHUE,
paBHOOEPEHHBIE, IIPSIMOYTOJIbHBIE,
OCTPOYTOJIbHBIE, TYNOYTOJIbHbIE
TPEYTrOIbHUKU U ux JJIEMEHTHI.

Knaccuguyuposamsv ~ TpeyroiabHUKH IO
cTopoHaM H  yraaMm.  Dopmyauposams.:

onpeoenenus OCTPOYTOJILHOTO,
TYIOYTOJIBHOTO, IPSMOYTOJIBHOTO,
paBHOOEAPEHHOTO, PaBHOCTOPOHHETO,
Pa3sHOCTOPOHHETO TPEYroJIbHUKOB;
OMCCEKTPHUCHI, BBICOTHI, MeTnaHbl

TPEYrOJIbHUKA;  PAaBHBIX  TPEYrOJBHUKOB;
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CEpeIMHHOTO  TEPICHAMKYISIpa  OTpE3Ka;

nepumeTpa TPEYroJIbHUKA; ceolicmea
paBHOOEIPEHHOTO TPEYroJbHUKA,
CEepeIMHHOrO0  MEpIEHAMKYNIsIpa  OTpe3Ka,
OCHOBHOTI'0 CBOMCTBA paBeHCTBa
TPEYroJbHUKOB; IPU3HAKU: paBeHCTBa
TPEYTrOJIbHUKOB, paBHOOEPEHHOTO
TpeyroibHUKa. /[okazvieams TEOPEMBL: O
€UHCTBEHHOCTH IIPSAMOH,

HNEepIEeHIUKYJIAPHON JaHHOW (cityuall, korzaa
TOYKAa JIKUT BHE JAHHOM MpsAMOH); TpH
IIpU3HaKa paBeHCTBa TPEYTrOJIbHUKOB;
IpU3HAKU PaBHOOEIPEHHOTO TPEYTrOJIbHUKA;
TEOpEMBIl O  CBOWCTBAaX  CEPEIUHHOIO
MepIEeHIUKYIISpa, paBHOOEPEHHOTO u
PaBHOCTOPOHHETO TPEYrOJIbHUKOB.
Pazvacuams, 910 Takoe Teopema, ONHUCHIBATH
CTPYKTYpYy TeopeMbl. QO0vsAcHAmMb, KKyl
TEOpEMY Ha3bIBalOT 0OpaTHOM JaHHOW, B 4éM
3aKJII0YAeTCs  METOJ  J0Ka3aTelbCTBA  OT
IIPOTUBHOTO. IIpusooums IPUMEPBI
MICIIOJIb30BaHUS 3TOrO METOJA.

Pewams  3agaun  Ha  BBIYHCIEHHE U
JI0Ka3aTeNbCTBO.

DyHKIUU

12

MPUMEHEHHE Ha ypoke
UHTEPaKTUBHBIX (GOpM  paboOThl ¢
00yJaroIUMUCS: HWHTEIUIEKTYaTbHBIX
urp, CTUMYJIUPYIOIIUX
MO3HABATEIBHYIO MOTHBAITUIO
o0yyaromuxcs; JUJTAKTUYECKOTO
Tearpa, IJ€ IOJy4YCHHBIE Ha YpOKE
3HaHUS OOBITPBIBAIOTCS B

IIpusooums puMepsI 3aBHCUMOCTEN MEXITy
BeIMYMHAMU. Pa3nuyarek cpeam 3aBUCUMOCTEH
(GyHKIIMOHATLHBIE 3aBUCHMOCTH.

Onucvieams noHAMUA: 3aBUCUIMOH 1
HE3aBUCUMOU TIePEeMEHHBIX, (DYHKITHH,
aprymMeHTa (yHKIIMH; CIOCOOBI 3aJJaHUs
¢dbyakuu. opMyIUpoBaTh ONPEIEICHUS:
obnactu onpeneneHus GyHKINHU, 00JacTH
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TeaTpalbHBIX MOCTaHOBKAX;
JMCKYCCH, KOTOpBIE JIaf0T
oOyJaromumcst BO3MOXXHOCTh
npuobpecTu OITBIT BEJICHHS
KOHCTPYKTHBHOTO JIMAJIora;

TPYIIIOBON paboThl WM pabOTHl B
napax, KOTOpbIE ydaT OOy4aroIIuXcs
KOMaHIHOU pabote u
B3aUMOJICHCTBUIO c JpyrUMHU
o0y4arumuMucs

3HaYeHUH yHKUUH, rpaduka GyHKINH,
JUHEHHON QYHKINUU, TPSIMOI
MPONOPIIMOHATILHOCTH.

Buiuucnams 3naueHne GyHKIUU 10
3aJJaHHOMY 3HAUYEHUIO apryMEHTa.
CocTaBnarh TabIULbI 3HAUCHUN (QYHKIIHH.
Crpouts rpaduk GyHKINH, 3a1aHHOK
tabnuyHo. 1o rpaduxy dyHkiumy,
SBIISTFOIICHCS MOJICNTBIO PEATBHOTO MPOoILecca,
OTIpECIIATh XapaKTEPUCTUKH 3TOTO Mpoliecca.
Crtpouts rpadvk TUHEHHON (QYHKITUU U
npsIMON TTponopIMoHanbHOCTU. ONKCHIBATh
CBOWCTBA 9THX (YHKIIHH.

[TapamnensHble
npsimeie.  Cymma

YIJIOB
TpEyroJIbHUKA

16

BKJIIOYEHHE B YPOK  HIPOBBIX
mpouenyp, KOTOpBIE MIOMOTaloT
NOJIAEP>KATh MOTHBAIUIO
oOyyaromuxcsi K MOJIY4eHHUI0 3HaHWM,
HaJIaXKMBAHUIO HO3UTUBHBIX
MEXKINYHOCTHBIX OTHOIIECHUH B
KJIaCCE, TIOMOTAIOT  yCTAHOBJICHHIO
noOpoxenaTenbHOH  aTMocepbl  BO
BpeMs ypoka

Pacnosnasams Ha deprexax mapajlielbHbBIC
npsMsle. M306pasxcams ¢ TOMOUIBIO JINHEHKH
U YroJibHUKa  MapajuleJibHblE  IpsIMBIE.
Onucvieams ~ yriabl, 00pa30BaHHbBIE IpU
IepeceyeHr  JIByX MPSIMbIX  CEKYIIEH.
Dopmynuposams: onpeoenenus
HapajieNbHbIX TMPSIMBIX, PACCTOSHHUS MEXIy
napayieIbHBIMA TIPSIMBIMH, BHEIIHErO yTiia
TPEyrojibHUKa, TUIIOTEHY3bl W  KaTeTa,
ceolicmea TAPAJIIENBHBIX TPSMBIX; YTIIOB,
00pa30BaHHBIX npu nepeceyeHu
MapajyieIbHBIX TPSIMBIX CEKYIIEH; CyMMBI
yJIOB  TPEYroJbHHMKA;  BHELIHETro  yrjia
TPEYTrOJIbHUKA, COOTHOIIICHHUH MEXITY
CTOPOHAMM W  yIJIaMH  TPEYroJjbHHKAa;
MPSIMOYTOJIBHOTO  TPEYTOJIbHUKA; OCHOBHOE
CBOWCTBO MapajIeJIbHBIX MPSAMBIX; MPU3HAKH:
MapauIeTbHOCTH NPSIMBIX, paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJILHUKOB.
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/Jlokazvleams ~ TEOpeMBl O  CBOMCTBax
napajyieabHBIX MPSIMBIX, O CyYMME YIJIOB
TPEYTOJIbHUKA, 0 BHEIIHEM yrie
TPEYroJIbHUKA, HEPAaBEHCTBO TPEYrOJIbHUKA,
TEOpEMBl O CpPaBHEHHUHU CTOPOH U YIJIOB
TPEYroJIbHUKa, TEOpPEMBl O  CBOWCTBax
OPSIMOYTOJIBHOTO TPEYroJIbHUKA, MpPU3HAKU
napajuieabHbIX MPSIMBIX, paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.

Pewams  3amaun  Ha  BBIYMCIICGHHE U
JI0Ka3aTeNIbCTBO.

CucreMbl
JIMHEWHBIX
YpaBHEHUI
JIBYMS
MepeMEHHBIMU

20

OpraHu3alus medcTBa
MOTHBUPOBAHHBIX U 3PYyIUPOBAHHBIX
oOyJaromuxcs HaJ ux
HEYCIEBAIOIIMMH  OJTHOKJIACCHUKAMH,
JAIOMIeT0 O00YYaroIIMMCS COIHAIBHO
3HAQYUMBIA OMBIT COTPYAHUYECTBA U
B3aMMHOM TOMOIIU

IIpusooums TpUMeEpHl: ypaBHEHUsS C ABYMS
NEPEMEHHBIMM; JIMHEMHOIO YypaBHEHHUS C
IBYMsl  IIEPEMEHHBIMU;  CHUCTEMBI  JBYX
JIMHENHBIX YpaBHEHUH c IBYMsI
NIEPEMEHHBIMM; PEAJIBHBIX IPOLECCOB, I
KOTOpBIX ypaBHEHHE C JBYMs IEpEeMEHHBIMU
WIM  CHCTEMa  YpaBHEHMH C  JABYyMs
MIEPEMEHHBIMH  SBIIIOTCS MaTeMaTHYECKUMU
MoaensimMu. Onpedenamob, SIBISETCS U Tapa
Ylycesl pelIeHWeM JaHHOTO YpaBHEHHUS C
IBYMsl  NIEPEMEHHBIMU.  DPopmyauposamn.:
onpeodenenusi PELICHUs] YPABHEHUS C JBYMs
NIEPEMEHHBIMM;  YTO  3HAUUT  PEUIMTH
ypaBHEHUE C JIBYMs MepeMEeHHbIMH; rpaduka
YpaBHEHHA C  JByMS  II€pEMEHHBIMU;
JUHEHHOTO ypaBHEHUs c JBYMSI
[IEPEMEHHBIMU; pelieHus CUCTEMBI
ypaBHEHUH €  JABYMsA  I€pEeMEHHBIMU;
ceoticmea ypaBHEHUH C IByMsl IEPEMEHHBIMHU.
Onucvieams cBOWCTBa rpaduka JIUHEHHOTO
YpaBHEHHS B 3aBUCHUMOCTH OT 3HAa4eHMH
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KOA(PHUIIHEHTOB, rpaduuecKuit METOJ
pELICHNs CUCTEMBI IBYX YPaBHEHHUH C ABYMs
IIEPEMEHHBIMHU, METOJ, ITOJACTAHOBKU U METOJ
CIIOXKECHMsI JUId DPEIIEHUS CHCTEMBI JBYX
JIMHEHHBIX YpaBHEHUH c JIBYMsI
nepeMeHHbIMU. Cmpoums rpaduk JHHEHHOTO
yYpaBHEHHUS C JBYMs IE€peMeHHbIMH. Pemiars
CUCTEMBI IBYX JINHEHHBIX YPABHEHUH C IBYMs
IIEPEMEHHBIMM.

Pewamy TekcTOBBIE 3ajaud, B KOTOPBIX
CUCTEMA JIBYX JIMHEHUHBIX YPABHEHUH C IBYMsI
IIEPEMEHHBIMU  SIBJISIETC  MaTeMaTH4eCKOU
MOJIENBIO peaybHOTO mpouecca, U
uHmepnpemuposams  pPe3yiabTaT  PELICHUs
CUCTEMBI.

OKpyKHOCTh
KpYT.
I'eomerpuyeckue
MMOCTPOCHUS

n

16

WHUIUUPOBAHUE u MOJIIEPIKKA
HCCIIEIOBATENBCKOM JIEATEIIbHOCTH
oOydaromuxcsi B paMKax pealn3aiuu
UMU WHIAUBUIYAIGHBIX W TPYIIIOBBIX
HCCIIEIOBATENIbCKUX —TMPOEKTOB, UTO
JaCT  OOY4YaroIIMMCSi  BO3MOXKHOCTh
MPHOOPECTH HABBIK CAMOCTOATEIHLHOTO
pEIICHUsT TEOPETUYECKOU IMPOOIIEMBI,
HaBBIK TEHEPUPOBAHUS U OPOPMIICHHUS
COOCTBEHHBIX uneH, HaBBIK
YBOKUTEIHLHOTO OTHOIICHUS K UYKUM
unesM, oGOpMIICHHBIM B paboTax
JIpYyTUX  HUCCleoBareNell,  HaBBIK
MyOJIMYHOTO  BBICTYIUICHHS — TE€pe]
aymTUuTOpUEH, apryMEeHTHpPOBaHUS W
OTCTaWBaHUS CBOCH TOYKH 3PCHHUS

ITosicHATB, 4TO Takoe 3ajaya Ha MOCTPOEHUE;
reomerpuueckoe  Mecto Touek  (I'MT).
[IpuBoaute npumepsl 'MT. M300paxars Ha
PUCYHKax OKPYXHOCTb M €€ DIIEMEHTHI;
KAacaTeIbHYI0O K OKPYKHOCTH; OKPY>KHOCTD,
BIIMCAaHHYIO B TPEYIOJBHHUK, U OKPYKHOCTb,
ONMCAaHHYK  OKojo  Hero.  Onucvieamy
B3aMMHOE€ PAacIONOXEHUE OKPY)KHOCTH H
MIPSIMOM. Dopmynuposams.  onpedeneHus
OKPY’KHOCTH,  Kpyra, HMX  DJJEMEHTOB;
KacaTeJIbHOW K OKPYKHOCTH; OKPYKHOCTH,
OMMCAaHHOM  OKOJIO  TpPEYrojJbHHKA, U
OKPY)KHOCTH, BIIMCAHHOW B TPEYIOJBHHUK;
CBOMCTBA: CEPEIMHHOTO MEPIEHIUKYISIPA KAK
I'MT; Owuccexktpucbl yrma kak [I'MT;
KacaTeJIbHOW K OKpPYKHOCTH; JuameTpa H
XOpAbl, TOYKHM IIEPECEUCHMs] CEpPEAUHHBIX
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NEPIEHIUKYISIPOB  CTOPOH  TPEYrOJIBHUKA;
TOYKH TIepeceYeHHuss OHUCCEeKTPUC  YIJIOB
TPEYroJIbHUKA;  NPU3HAKA  KacaTEIbHOM.
[lokazvlieams ~ TEOpEMBI O  CEPEIMHHOM
MEPICHIUKYISIpE W OUCCEKTpHUCe YIiia Kak
I'MT;

O CBOWCTBaxX KacaTeJIbHOH; 00 OKpYKHOCTH,
BIIMCAHHOW B TPEYrOJIbHUK, OIIMCAHHOM OKOJIO
TPEYroJIbHUKA;  INPU3HAKK  KacaTeJIbHOM.
Pewams OCHOBHBIE 3a7auu Ha INOCTPOEHUE:
IIOCTPOEHUE  YIVIA, PABHOTO  JIaHHOMY;
IIOCTPOCHUE CEPEIMHHOIO MEPIEHIUKYIIApa
JAHHOTO  OTpPE3Ka; IOCTPOCHHUE MPSIMOM,
OPOXOJAIIeH 4Yepe3 JaHHYH TOYKYy U
MEePIEHUKYISIPHON JTAHHOMN MPSIMOM;
IIOCTPOEHHE OHMCCEKTPHUCHl JITAaHHOTO  YIJIa;
IIOCTPOCHHE  TPEYroJbHHKa IO  JIBYM
CTOPOHAM M YTy MEXJy HUMH; 110 CTOPOHE U
JBYM MpWISKAIIUM K HeW yrmam. Pewamo
3agaud  Ha 1nocrpoeHue Merogom I'MT.
CTpouTh TPEYroJIbHUK MO TPEM CTOPOHAM.
Pewamyo 3aa4n Ha BBIUNCJICHHE,
JIOKa3aTeNbCTBO U MOCTPOCHUE

IToBTOpEHME
CUCTEeMaTH3aIUs
yueOHOr0
MaTepuaia

u

11

YCTaHOBJICHHE JIOBEPUTEIBHBIX
OTHOIICHUH MEXIYy IeIarorndeCcKuM
paboOTHUKOM M ero oOydaroluuMucs,

CMOCOOCTBYIOMINX HO3UTUBHOMY
BOCIIPUATHIO 00yJaromuMHcs
TpeOoBaHUI u pocko
eNaroruuecKoro paboTHUKa,

MPUBJICYCHUIO WX  BHHUMaHUA K
o0cyxaemMoli Ha ypoke nHpopmarmmy,
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AKTUBU3allMM HUX  ITO3HABATEJIbHOU
JESTEIBHOCTU
HUTOI'O 175 13
8 KNIACC
Ne Haspanmne | Koam | Kosmuec | Koa BocnurareqbHbIH aCEKT XapakTepucTHKA OCHOBHBIX BH/10B
pa3jesna/TeM | 4ecTB TBO nyec NAeATeJIbHOCTH YYeHUKA (HA YPOBHe
bl 0 NMPaKTHY | TBO Y4eOHBIX /1eifiCTBHI)

YacoB | €CKHX M | KOH

Jadopart | TpoJ

OPHBIX | BHBI

padort X

pabo

T
1 Panmonansusie | 44 4, B | ycTaHOBJIEHUE JIOBEPUTENBHBIX | Pacnosnasamo LeJble panoHaIbHBIC
BBIPAKCHUA TOM | OTHOLUICHMH MEXAY IEeIarorn4eCKUM | BhIpaXKCHMUS, IpoOHBIE pauuroHallbHbIC
yucll | pa0OTHUKOM M €ro  0Oy4aroUIMMMCS, | BBIpQXKEHUs, TPUBOJUTH MPUMEPBl TaKHX
e CMOCOOCTBYIOIINX MO3UTUBHOMY | BBIpaKeHUH. Dopmynuposamy:[lonpedenenu
BXOJl | BOCHPHSITHIO 00yJaromMMHCS | 5: PAllMOHAIBHOTO BBIPAXKEHUS, JOIMYCTUMBIX
Hasi | TpeOOBaHUI W MPOCHO MENAroruvyeckoro | 3Ha4YeHWH  MEpPEeMEHHOM,  TOXIECTBEHHO
KOHT | paOOTHUKA, NMPHUBJICUEHUIO UX BHUMAaHMA | paBHBIX BBIPAKECHUI, TOX/ECTBA,
ponb | K o0cykaaeMoil Ha ypoke MH(OpMaluu, | pABHOCUJIBHBIX ypaBHEHUH, palMOHAJIBLHOTO
Hasi | aKTUBU3ALUU ux [IO3HABATEILHOM | ypaBHEHU, CTEIEHU c HYJIEBBIM
pabo | nesTenpHOCTH IIOKa3aTelieM, CTEIEHN c LEIbIM
Ta OTPULIATEIbHBIM IIOKA3aTesIeM, CTaHIApTHOIO
BHJIA 4yucna, obOpaTHoi
MIPONIOPLIMOHAIIBHOCTH;  COUCMEA: OCHOBHOE

CBOMCTBO pallMOHANBHOM JpoOu, CBOICTBa
CTENEHM C LIEJBbIM IOKa3areleM, YPaBHEHMH,
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GbyHKIIIN N npasuna:  cnoxenus,
BBIUUTAHUSA, YMHOXKEHUS, IeNeHus apoleii,
BO3BEACHUSI JIpOOM B CTENEHb, YCIOBUE
paBeHCTBa JpoOH  HYIIIO. Joxazvieams
CBOMCTBAa CTENEHU C LIEJIbIM I1OKA3aTEJIEM.
Onucwvieams TpadguuecKkuii METOJ perIeHUs
YpaBHEHUH C OJTHOU
nepemMeHHoul. [lpumensimo OCHOBHOE
CBOMCTBO  palMOHAJIBHON  nApoOum A
COKpallleHUs] W ImpeoOpazoBaHusi  IpoOeii.
[IpuBonuth gpoOu K HOBOMY (0OIIEMY)
3HameHaren. HaxoauTe cymmy, pa3HOCTb,
IIPOU3BEICHUE U 4acTHOE IpoOeil.
BoInonHATE TOXKAECTBEHHBIE TPEe0Opa30BaHUs
palMOHAJIBHBIX BBIDAKEHUN. Pewamo
YpaBHEHHs C [IEPEMEHHON B 3HaMeHarele
npobu. [lpumensms CBOWCTBA CTENEHU C
LelbIM  TOoKa3aTeneM g TNpeoOpa3oBaHUs

BBIp@KEHUH. 3anucvieamb qucia
B CTaHJAPTHOM BUJIE. Buinonname
IOCTPOEHUE U uTeHHe rpaduxa QyHKIUH
k
y=—
n

YeTtbIpéxyroiab
HUKHU

22

nmoOyxjaeHue oOydJaronuxcsi coOJo1aTh
Ha  ypOKe  OOLIETPUHATHIE  HOPMBI
TOBEJICHUs, TpaBWwiIa OOMIEHUS  CO
CTapUINMHU (TegaroruuecKuMu
pabOTHHUKAMU) u CBEpCTHUKAMU
(oOyuaroumMucs), NPUHIMIBI y4eOHON
JUCIUIUIMHBI U CAMOOPraHu3aluu

Hosacnuams, 4YTO TaKoe YETHIPEXYTOJIbHUK.
Onucvigams SIEMEHTBHl YETBIPEXYTOJbHUKA.
Pacnosnasamv BbIYKIIbIE W HEBBINYKIIbIE
YETBIPEXYTOJIBHUKH. H3zo6pascams u
HaxoOums Ha PUCYHKAX YETBIPEXYTOJIbHUKU
pasHbIX  BHJOB W HMX  DJEMEHTHL
Dopmynuposams. onpeodenenus
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napajuiesniorpamma, BBICOTBI
napasuieJiorpaMMa; MpsSMOYrojibHHKa, pomoa,
KBajipaTa;, CpeIHEN JIMHUU TPEYroJbHUKA;
Tpameuuu, BBICOTHI TpameuuH, CpeaHei
JUHUM  Tpaleuuu; LEHTPaJbHOro  yIJa
OKPY’KHOCTH, BIIUCAHHOTO YIJla OKPYXHOCTH;
BIIMCAHHOTO u OIMCAaHHOTO
YeThIPEXYTObHUKA, ceoticmea
napajuiesorpaMMa, MpsIMOYTOJIbHMKA, pomoOa,
KBaJlpaTa, CPEAHHUX JMHUN TPEYroJbHHUKA U
Tpaneuuy, BIOMCAHHOIO YIJIa, BIIMCAaHHOTO U
OMMCAHHOTO YETHIPEXYTOJIbHUKA;, MPU3HAKU:
napajuiesorpaMMa, MpsIMOYTOJIbHHKA, pomoOa,

BIIMCAHHOTO U OIUCaHHOT O
4eThIPEXYTOJIbHUKA. J{0Ka3b16amb TEOPEMBI O
CyMME€  YIJIOB  YETBIPEXYIOJBHUKA, O

IpaJyCHOM Mepe BIHMCAHHOIO yriaa, o
CBOMCTBAX M MpHU3HAKAaX MapajuleJIorpaMMma,
MpsIMOYTOJIbHMKA, poMOa, BIHCAHHOTO U
ONMCAHHOTO YETBIPEX YT OJIbHUKA.

Ilpumenamv ~ W3y4EHHBIE  ONPEICIICHUS,
CBOMCTBA M IPU3HAKU K PELLICHUIO 3a]a4.

ITonoOue
TPEYTOJLHUKO
B

16

MPUBJICYEHNE BHUMaHUS 00yJaromuxcs K
LIEHHOCTHOMY AacCIEKTy MW3y4aeMbIX Ha
ypOKax  sBIIGHUH, OpraHu3anmus HUX
paboThl Cc ToONy4aeMoil Ha  ypoke
COLIMAJIbHO 3HAYMMON HHQOpManuen —
MHULMUPOBAaHUE ee o0cyxieHus,
BBICKA3bIBaHUSI OO0YYarOIIMMHUCS CBOETO
MHEHHMS 110 €€ TIOBOAY, BBIPAOOTKU
CBOETO K HEW OTHOIIEHMS

Dopmynuposams:  onpedeneHue TOTOOHBIX
TPEYTOJIbHUKOB; CBOMCTBA: MeJ1aH
TpPEeyrojbHHKa, OHUCCEKTPHUCHl TPEYroJIbHUKA,
[IEPECEKAIOIINXCS  XOpA, KacaTelIbHOW H
CEKYIIIEH; MPU3HAKU oa00us
TPEYrOJILHUKOB.  /[oxaszviéamb:  TEOPEMBI
daneca, 0 IPONMOPLUUOHAIBHBIX OTpE3Kax, O
CBOMCTBAx MeJuaH TPEYrOJIbHUKA,
OMCCEeKTpUCHl  TPEYroJbHHKA;  CBOMCTBA!
IIEPECEKAIOIIMXCS  XOpA, KacaTeJIbHOW H
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CEeKYIICH; MIPU3HAKU mo100ust
TPEYrOJIbHUKOB.

Ilpumenssimy ~ W3y4CHHbIE  ONPEHCICHHS,
CBOWCTBA M IPU3HAKH K PEIICHUIO 33]1a4.

KBanpartubie
KOpHH.
JewcTBuTeIbH
bIC YHCTIa

25

HCII0JIb30BaHUE BOCITUTATEIBHBIX
BO3MOXXHOCTEH coJliep’kaHusi y4eOHOro
npenMera yepes J€MOHCTPALINIO
oOyuaromumcs MIPUMEPOB
OTBETCTBEHHOTO, IPaXIaHCKOI0

MOBEICHUS, TIPOSBICHUS YEITOBEKOIIOOMS
U J00pOCEepIeYHOCTH, Yepe3 Moa0op
COOTBETCTBYIOIIUX TEKCTOB JJISl YTCHHS,
3aja4 U1 pelleHMs, MpOOJEeMHBIX
CUTYyalui ass oOCyKIeHHS B Kiacce

Onucvliéams: TOHATHE MHOXKECTBA, 3JICMCHTAa
MHOXXECTBA, CII0COOBI 3aJaHusA MHOXKCECTB,
MHOXCCTBO HATYpaJIbHBIX YHCCII, MHOXXCCTBO
HCJIBbIX YHUCCJI, MHOXCCTBO pPallMOHAJIBbHBIX
YHCCJI, MHOXXCCTBO IlGﬁCTBHTCJII:HBIX YHUCCII U
CBiA3HU MCKAY 3THUMU YHCJIOBBIMH
MHOXCECTBAMHU; CBA3b MCKIY OCCKOHCUYHBIMHU
AJCCATUYHBIMHA I[pO6$IMI/I U palrOHaJIbHBIMU,
nppannuoHaJIbHbIMU YUCJIAMH.

Pacnosnasamoe panuoOHaJIbHbIE u
HppalMOHAIbHBIE qucna. [IpuBOoauTH
IIPUMEPBI panoOHaIbHBIX qucel u

WpPaUOHAIBHBIX YUCET.

3anucvieams ¢ momonislo Gopmysa CBoOICTBA
JNEUCTBUH C NEUCTBUTEILHBEIMHA YU CIAMH.
Dopmynuposams.

onpeodenieHusi KBAAPAaTHOTO KOPHS M3 YHCIIA,
apuMeTUYeCKOro KBAJAPATHOTO KOPHS U3
YuCca, PaBHBIX MHOYKECTB, MOJAMHOXKECTBA,

MepeceyeHns]  MHOXKECTB,  OOBEAMHEHUS
MHOKECTB;
ceolicmea. byHKITUN y = X2,

apu(MeTHYecKoro - KBaJpaTHOIO  KOpHS,

dynkupn :‘/;.

Jokazvieams  cBOWCTBA apU(PMETHUECKOTO
KBa/IpaTHOT'O KOPHSI.

Cmpoumv rtpaguku ¢yHkumii Yy = X° u
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y=~x

[IpumensTp  moHATHE  apU(PMETHUECKOTO
KBAaJpaTHOrO  KOpPHA  UI1  BBIYUCIICHUSA
3HAQ4YECHUM BBIPAKECHUM.

Ynpowamye Belpaxenus. Pemars ypaBHEHHS.
CpaBHuBarh 3HauYEHUs BBIPAXKCHU.
Beimonuate npeoOpa3oBaHUE BBIPAXKEHUH C
IPUMEHEHNEM BBIHECEHUS MHOXKUTENS U3-110]1
3HAaKa KOpHS, BHECEHUE MHOXUTEIISA O] 3HAK
KOpHs.  BBINONHATH  OCBOOOXAEHHE  OT
UPPaLMOHATIBHOCTH B 3HAMEHaTele JApooH,
aHAJIU3 COOTHOLIEHUM MEXIy 4YHMCIOBBIMU
MHOKECTBAMU U UX DJIEMEHTAMH.

Pemenne
MPSIMOYTOIIEH
bIX
TPEYTrOJILHUKO
B

14

MPUMECHCHHE Ha YPOKE WHTEPAKTHBHBIX
dbopM  paboTel ¢  OOYYArOIIMMHUCS:

MHTEIUICKTYaJIbHBIX urp,
CTUMYJIUPYIOIINX MI03HABATENIbHYIO
MOTHBAIIUIO oOyuaroumxcs;
T JTAaKTUYECKOTO Tearpa, rne
MONydYeHHbIE  HAa  YpOKE  3HAHUSA
OOBITPBIBAIOTCS B TeaTpaJIbHbIX
MOCTAHOBKAX; TUCKYCCHH, KOTOPBIE Aaf0T
oOyJaromumcst BO3MOXXHOCTh
npuodpectu OTIBIT BEJICHUS

KOHCTPYKTUBHOTO [JUaJIOra; TPYINIIOBOU
paboTel WM paboThl B Mapax, KOTOpbIE
y4yaT 00ydJarouxcsi KOMaHIHOH paboTe u
B3aUMO/ICVICTBUIO c JIpyTUMHU
o0yJarmuMucs

Dopmynuposamy:

onpedeieHusi CUHYyca, KOCHHYyca, TaHTEHCa,
KOTaHIe€HCa OCTPOTrO yrja MpPsIMOYTOJBHOTO
TPEYrOJIbHUKA;

ceolicmea BBIpaXKAIOIINE METPUYECKHE
COOTHOUIEHUS B MPSAMOYTOJIBHOM
TPEYroJIbHUKE W  COOTHOIICHUS  MEXKIY
CTOpOHaMU u 3HAYCHUSIMU
TPUTOHOMETPUIECKUX byHKIMMA B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

3anucvieamo TPUTOHOMETPUIECKHE
(GopMyIbl,  BBIpaXKAIOIIUE CBSI3b  MEXKIY
TPUTOHOMETPUIECKUMHU (DYHKIIUSIMHU OJTHOTO U
TOTO K€ OCTPOro YIJia.

Pewams psiMOYTONTEHBIE TPEYTOJIBHUKH.
Jlokaszvleamy.

meopemy O METPHUYECKHUX COOTHOIICHUSX B
MPSIMOYTOJIBHOM ~ TPEYTOJIbHUKE, TEOPEMY
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[Mudaropa;

@opmyavl, CBSI3BIBAIOIIME CHHYC, KOCHHYC,
TAHT€HC, KOTAHT€HC OJHOTO M TOT0 K€
OCTPOTrO yria.

Bvi6o0ums OCHOBHOE TPHUTOHOMETPHUECKOE
TOXKJECTBO M 3HAYCHHS CHHYCa, KOCHHYCA,
TaHreHca M KoTaHTreHca st yriaoB 30°, 45°,
60°.

Ipumensmo W3YYCHHBIC oTpeieTieHus,
TEOpeMbl U (HOPMYJIBI K PEIICHHUIO 3a]1ay.

KBagpatusie
YpaBHEHUA

26

BKJIIOYEHHE B YPOK HUIPOBEIX IIPOLELYD,
KOTOpbIE [IOMOTAIOT HOJIeP)KaTh
MOTHBALUIO 00yYarOIUXCs K IOTY4EHUIO
3HaHU#, HalaXWBaHUIO  IO3UTHBHBIX
MEKINIHOCTHBIX OTHOIIIEHWH B KJ1acce,
MIOMOTaIOT YCTaHOBJICHUIO
noOpoxenaTenbHOH — atMocepsl  BO
BpEMs ypoKa

Pacnosnasams M TpUBOAUTH  NPUMEPHI
KBaJ[paTHBIX YpPaBHEHUH pa3JIMYHBIX BHJOB

(MONHBIX, HETIOJIHBIX, MPUBEAEHHBIX),
KBaJ[paTHBIX TpExuwieHoB. Onucviéams B
ob1em BUJIC pelieHue HETOJTHBIX

KBAaJIPaTHBIX YypaBHEHUN. Popmyruposams.
onpeodenieHusi ypaBHEHUs TIEPBOM CTEIEHH,
KBaJPaTHOT'O YpaBHEHUS; KBaIpaTHOTO
TpEXWIEHa, JUCKPUMHUHAHTA KBaJIpaTHOIO
YpaBHEHUSI U KBaJIPaTHOTO TPEXUICHA, KOPHSA
KBaJpaTHOTO  TpEXuseHa; OWKBaIPaTHOTO
YpaBHEHUS; ceolicmea KBaJIpaTHOTO
TpéxuneHa; meopemy Buera m obpatHyio e
TeOpeMy.  3anucvléamb W JOKa3bIBATh
dbopmyny KOpHEH KBaIpaTHOTO YpaBHEHUSI.
Hccnenosatp KOJIMYECTBO KOpHEM
KBaJIpaTHOTO YpPAaBHEHHS B 3aBUCHUMOCTH OT
3HaKa €ro JUCKpUMHUHAaHTA. /J[okazvieamo
meopemst Buera (mpsiMmylo u oOpaTHYI0), O
pa3lioKeHUU KBaJgpaTHOTO TpEXUJEHAa Ha
MHOXKHTEJIM, O CBOWCTBE  KBaJpaTHOTO
TpEXWICHA C OTpULIATEIbHBIM
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JUCKPUMHHAHTOM. Onucviéams Ha IpUMEpax
METOJI 3aMEHbl IEPEMEHHOW I peuleHUs
YpaBHECHUH.

Haxooums KOpHU KBaJpaTHBIX ypaBHEHUN
pasnuuHbiX BHAOB. [lpuMeHaTs Teopemy
Buera u oOpaTtHyro eif TeopeMy. BoImoaHATH
pasjoKeHUe KBAApaTHOro TpEXWIeHa Ha
MHOXHUTEIH. HaXoauTe KOpHU YypaBHEHUH,
KOTOpbIE CBOJATCS K KBaJPATHBIM.
CocraBnsaATh  KBaJgpaTHblE ypaBHEHUS U
YpaBHEHUS, CBOJSIIMECS K KBaJpaTHBIM,
SIBJISIFOLMECS MAaTeMAaTHUYECKUMHU MOJEISIMU
pealbHBIX CUTYaIUH.

MHoroyroiasH
uk. Ilnomans
MHOT'OYT'OJIbHH
Ka

10

opraHuzarnus me(cTBa MOTHBUPOBAHHBIX
Y 3PYAUPOBAHHBIX O0YUYAIOIIUXCS HAJ UX
HEYCIIEBAIOIIUMU OJIHOKJIACCHUKAMH,
JAIoMero  OOyJarouuMces — COIMAIBHO
3HAYUMBI  ONBIT COTPYJHHUYECTBA U
B3aMHOU ITOMOIIN

Toscrname, 4YTO TaKoe IUIOIIAIb
MHOTOYTOJIbHUKA.

OnuceiBaTh MHOTOYTOJIBHUK, €r0 3JIEMEHTHI;
BBITTYKJIBIE U HEBBITYKIIbIE MHOTOYTOJIbHUKH.
N300paxkaTh ¥ HAXOAWTh HA PHUCYHKAX
MHOTOYTOJIEHUK u €ro DJIEMCHTEHI,
MHOTOYTOJIbHUK, BIHCAHHBIA B OKPY>KHOCTbD,
U MHOTOYTOJIbHUK, ONHCAHHBIM  OKOJIO

OKPY>KHOCTH.
Dopmynuposamy:

onpedenenusi BIUCAHHOTO M  OMHCAHHOTO
MHOTOYTOJIbHHUKA, II0LIa I
MHOT'OYTOJIbHUKA, PaBHOBEIUKHUX
MHOTOYTOJIbHUKOB;

OCHOBHblE ceoticmea TJI0IIATN
MHOTOYTOJIbHUKA.

/Jlokazvieamyb: TEOPEMBI O CyYMME YIJIOB
BBITTYKJIOTO N-yronbHUKA, iouaau

NPSIMOYTOJIBHUKA, IUIOIIAAU TPEYrOJIbHUKA,
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IJIOLIA/IA TPAMELHUH.
Ilpumensms  WU3y4EHHbIE
TeopeMbl U (OpMYJIBI K PEHICHHUIO 3a7a4.

8 IToBTOpenue u | 18 1 WHULMHUPOBAHUE u IO AEPIKKa
cHCTeMaTH3all HCCIIEI0BATENbCKON JEeSITEIbHOCTH
U y4eOHOro o0yyaroIuxcss B paMKax peaau3aluu
MaTepuaia UMU WHJIUBUAYaJdbHBIX W TPYNIOBBIX
HCCIIEIOBATEIbCKUX ITPOEKTOB, YTO JACT
oOyyJaromces BO3MOKHOCTh
IpUOOpPECTH HABBIK CaMOCTOSTENILHOTO
pelIeHHs TEOPETHUYECKOH  MpoOieMsl,
HaBbIK TEHEPUpPOBaHUA U O(OpMIEHHUA
COOCTBEHHBIX uaeH, HaBBIK
YB&)KUTEIBHOTO OTHOLICHUS K YY)KUM
uaesM, opOpMIIEHHBIM B paboTax Apyrux
ucciesoBaTeneif, HaBbIK  MyOJIMYHOTO
BBICTYIUICHUS nepen ayJuTopuen,
apryMEHTHPOBAHUS U OTCTAaUBaHUS CBOEH
TOUYKH 3PEHUs
nuToro 175 14
9 KUIACC
Ne Haspanune | Koam | Kosnyec | Koa BocnurareJbHbINH aCNEKT XapaKkTepuCcTHKA OCHOBHBIX BUI0B
pasjena/TeM | 4ecTB TBO nyec NAeATeJIbHOCTH YYeHUKA (HA YPOBHe
bl 0 NMPAaKTUY | TBO Y4eOHbIX 1eliCTBHI)
YacoB | €CKHX M | KOH
Jadopart | TpoJ
OPHBIX | BHBI
padort X
pabo
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Hepasencta | 20 2, B | yCTaHOBJIEHHUE JIOBEPUTENIbHBIX | Pacno3nasams W TPUBOJUTH  MPUMEPHI
TOM | OTHOIICHMH  MEXAYy MeIarori4ecKUM | YUCJIOBBIX  HEPAaBEHCTB, HEPABEHCTB C
qucl | pa0OTHUKOM U €ro oOyYarolMMHCS, | IEPEMEHHBIMU, JIMHEHHBIX HEPaBEHCTB C
e CIIOCOOCTBYIOILIMX IIO3UTUBHOMY | OIHOM IIEPEMEHHOM, IBOMHBIX HEPABEHCTB.
BXOJl | BOCHPUSITHIO oOyyarormumucs | Popmynuposams:
Has | TpeOoBaHMI M MPOCHO MENArOTUYECKOTO | onpedenenus: CPaBHEHUS  JABYX  4YHCED,
KOHT | paOOTHHKA, MIPUBJICYCHUIO MX BHUMAHMUS | PEIICHUS] HEPABEHCTBA C OJIHOM MEPEMEHHOM,
poib | K 00cykaaemMoll Ha ypoke MH(OpMaIuu, | PaBHOCUIIBHBIX HEPaBEHCTB, peuieHus
Has | aKTUBU3AlUH 150, ITO3HABATEJIbHOM | CUCTEMbI HEPABEHCTB C OJIHOW MEPEMEHHOM,
pabo | AESTENbHOCTH o0acTu ornpeneeHus BhIPaKEHUS;
Ta C601UicM6a YHUCIOBBIX HEPABEHCTB, CIOKEHUS
Y YMHOKEHHS YMCIIOBBIX HEPABEHCTB
Jlokazvieams: CBOMCTBa YHCJIOBBIX
HEpPaBEHCTB, TEOPEMBbl O CJIOXKEHUU U
YMHOXXEHUHU YUCIIOBBIX HEPABEHCTB.
Pewams JINHEHbIE HEpPABEHCTBA.
3anuchiBaTh PEIICHHs] HEPABEHCTB M HUX
CUCTEM B BHJIE UHCIOBBIX TPOMEKYTKOB,
o0beTMHEH NS, MEPECEUeHUs]  YHCIOBBIX
MMPOMEKYTKOB. Permarb cuctemy HEpaBeHCTB C
OoIHON mepemMeHHON. OueHuBaTh 3HAYEHUE
BbIpakeHUs. M300paxaTh Ha KOOPIAMHATHOM
NpsIMOM 3a/1aHHBbIE HEPABEHCTBAMHU YHUCIIOBbBIE
MIPOMEKYTKH
Perrenne 16 1 noOyxkaeHue obydaroumxcs coomoaars | Popmyauposams.:
TPEYTOJIbHUKO Ha  ypoKe  OOIICNPUHATBIE  HOPMBI | onpedeneHuss CUHYyca, KOCHHYCa, TaHTeHCa,
B NOBENEHHs, TMpaBMIa oOMEeHHMs co | koTaHTeHca yraa ot 0° 1o 180
CTapIIMH (menarornyecKuMu | cgoucmeo CBA3M JUIMH JUaroHajel u CTOpOoH
paboTHUKAMU) u CBEpPCTHUKAMU | MapasuiesiorpaMma.

(oOyyaroMucs), MNPUHIUIBI y4eOHOM
JMCLHHUIUIMHBI U CAMOOPraHU3aluu

Dopmynuposams U PAIBACHATH OCHOBHOE
TPUTOHOMETPHUECKOE TOXKAECTBO. BoluncisaTh
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3HaYCHWE TPUTOHOMETPUYECKON (QYHKIUU
yrila Mo 3HaY€HUI0 OJHOM U3 €ro 3aJaHHBIX
(GyHKIMHA.

Dopmynuposames W JOKa3bIBaTb TEOPEMBI:
CHHYCOB, KOCUHYCOB, CJIEACTBUS U3 TEOPEMBI
KOCUHYCOB M  CHHYCOB, O  IUIOLIAAU
OITMCAHHOT'O MHOTOYTOJIbHUKA.

3anucvieamv M 10Ka3pIBaTh (GOPMYIBI IS
HaXOXKICHUS TUIOIIAIH TPEYroJIbHUKA,
paguycoB  BIHMCAaHHOM M ONHUCAHHOH
OKPY’KHOCTEH TPEYrOJbHHUKA.

Ilpumensimy ~ W3y4EHHbIE  ONPEHEICHMS,
TEOpeMbI U (HOPMYJIBI K PEHICHHUIO 33134

KBagpatuunas
GyHKIMS

38

[IpUBJICUEHNE BHUMAHUS 00y4aromuXCs K
LIEHHOCTHOMY AacCIeKTy M3y4aeMbIX Ha
YpOKax  sIBJIEHUH, OpraHM3anus HX
paboThl C TmMOJdydyaeMOM Ha  ypOKe
COLMAJILHO 3HauuMoW HHpopMaruen —
WHULUUPOBAaHUE ee o0cyxeHus,
BbICKa3bIBaHUSI OOYyYarOIIMMUCSH CBOETO
MHEHHUSI 10 €€ TIOBOAY, BBIPaOOTKH
CBOETO K HEW OTHOILECHUS

Onucwviéams noHusaTue GYHKIMHU KakK MPaBHIa,

YCTaHaBIIMBAIOLIETO CBS3b MEXIY
2JIEMEHTaMU JBYX
MHOXeCTB. Dopmynuposams. onpeoenenus
HYJIS GbyHKIMY; IIPOMEXYTKOB

3HAKOIOCTOSHCTBA  (DYHKIMH;  (PYHKLUH,
BO3pacTarolei (yobIBaroleil) Ha MHOKECTBE;
KBaJpaTUYHON  (QYHKIMHM,  KBaJpPaTHOTO
HEpPaBEHCTBA; CBOUCMEA KBaJ[paTHYHON
GyHKINW; npasuia TOCTPOCHHS TPaPUKOB
GyHKIUE ¢ TOMONIBbIO MTPeoOpa3oBaHUl BUA
fx) — fta; 1) — fix + @); f(x) —
kf(x). Cmpoums rpaduku  dyHKIHE C
noMolIipio npeodpazoBanuii Bujaa f(x) — f(x)
toa ) - & + a9 X —
kf(x). Cmpoums Tpaduk  KBagpaTHUHOI
¢byaxkumu.  Ilo  rpaduky  KBagpaTHUHON
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GbyHKIIIN OIMCHIBATh eé
cBoiictBa. Onuceieams CXEMaTHUYHOe
pacnosoXxeHne 1napadbosibl OTHOCUTENIBHO OCH
a0crucc B 3aBHCUMOCTH OT 3HAaKa CTapllero

Kod(punrenTa u JUCKPUMHHAHTA
COOTBETCTBYIOIIETO KBaJ[paTHOTO
TpéxwieHa. Pewams KBaJ[paTHBIC
HEpaBEHCTBA, UCTIONB3YS cxemy

pacIooX)eHus 1Mapadoibl OTHOCUTEIIBEHO OCH
aocrucc.  Onucvigamv TPaPUUIECKUH METOJT
pEILICHHS CUCTEMBI JIBYX YPaBHEHHH C ByMs
IIEPEMEHHBIMH, METOJ TOJCTAHOBKH U METO]I
CIIOKEHHSI JUIi PEIICHUS CHCTEMBI JIBYX
ypaBHEHUU C ABYMs MEPEMEHHBIMH, OJTHO U3
KOTOPBIX HE SIBISETCS NUHEHHBIM. Pewamo
TEKCTOBBIC 33/1a4H, B KOTOPBIX CHUCTEMa JIBYX
yYpaBHEHUHU C JABYMS MEPEMEHHBIMU SIBIISIETCS
MaTeMaTHYECKON MOJIEIBIO peaIbHOTO
mporiecca, | HHTEPIPETUPOBATh PE3yIbTaT
PEIICHUS CUCTEMBI.

IIpaBunbHBIC
MHOI'OyTOJIbHU
KH

UCIOJIb30BAHUE BOCIIUTATEIbHBIX
BO3MOXKHOCTEH coJep)kaHHs y4eOHOTro
npeamera yepe3 JI€MOHCTPAIIHIO
oOyuaromumcs IPUMEPOB

OTBETCTBEHHOTO, TPaXXTaHCKOTO
MTOBE/ICHUS, TIPOSBIICHUS YEIIOBEKOTIOOMS
U J00pOCEpIeYHOCTH, Yepe3 Moa00p
COOTBETCTBYIOIIUX TEKCTOB IS UYTCHWS,
3amad  JUIA PeIICHHs, MPOOJEMHBIX
CUTYyalui JJisi OOCY)KJICHHsI B KJlacce

Tosacuams, 4TO TaKOe LIEHTP U LIEHTPAJIbHBIN
yroJi TPaBUIBHOTO MHOTOYTOJBHUKA, CEKTOP
U CETMEHT Kpyra.

Dopmynuposamy:

onpeoeneHue MPaBUILHOTO MHOTOYTOJILHUKA,
c6oticmea MPaBUIILHOTO MHOTOYTOJIbHHKA.
okazvieamyo CBOICTBa MPaBUIIbHBIX
MHOTOYTOJILHUKOB.

3anucvieams ¥ Pa3zbICHATH (HOPMYIBI ATUHBI
OKPYKHOCTH, IJIOIAIN KPYyTa.
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3anucvieams M TOKa3bIBaTh (HOPMYIIBI JITHHBI
IyTH, TIUIOMIAAM CEKTOpa, (OPMYIBI Ui
HAaXOXXJCHHUS  PAJUyCcOB  BIUCAHHOM U
OIMCAaHHOM  OKPY)KHOCTEH  IPaBHIBHOTO

MHOT'OYTI'OJIbHUKA.
Cmpoums ¢ TOMOIIBI0 LHUPKYJIS U JTHHEUKH
NpaBUJILHBIE TPEYTOJIbHUK,

YeThIPEXYTOJNbHUK, IIECTUYTOIbHHUK.
Ilpumenams ~ W3y4YEHHbIE  ONpEENICHUs,
TE€OpeMBbI U (HOPMYIIBI K PEHICHUIO 3a]1ay.

DJEMEHTBI
NPUKIIATHON
MAaTeMaTHKU

20

IIPUMEHEHHE Ha YpPOKE HHTEPAKTHBHBIX

dbopM  paboTel ¢  OOYYArOIIMMHUCS:
MHTEIUICKTYaJIbHBIX urp,
CTUMYJIHPYIOIINX MO3HABATENIbHYIO
MOTHBAIIUIO oOyuarouuxcs;
JMJTAaKTUYECKOTO Tearpa, rne
MONydYeHHbIE  HAa  YpOKE  3HAHUSA
OOBITPBIBAIOTCS B TeaTpaJIbHbIX
MOCTAHOBKAX; TUCKYCCHI, KOTOPBIE Aaf0T
o0yyaromumcs BO3MOKHOCTh
npuodpectu OIIBIT BEJICHUS

KOHCTPYKTUBHOTO [JUAJIOTa; TPYIIIOBOU
paboTel WM paboTHl B Mapax, KOTOPbHIE
y4yaT 00ydJarouxcsi KOMaHIHOH paboTe u
B3aUMO/ICHICTBUIO c JIpyTUMHU
o0yJarmuMucs

IIpusooums npumepuol:

MaTeMaTHYeCKuX Mojenei peabHbIX
CHUTYAIIHii; MIPUKIIaIHBIX 3ajay;
NpUOIMKEHHBIX  BEJIWYMH; MCIIOJb30BaHUS
KOMOMHATOPHBIX ~ IPaBHII CYMMBI "
IIPOU3BENICHUS; CIIy4aiHbIX COOBITHI,
BKJIIOYasi JOCTOBEPHbIE U HEBO3MOXKHBIE
COOBITHS; OMNBITOB C  PABHOBEPOSITHBIMU
UCXOJaMH; TPEACTABICHUS CTaTUCTUYECKUX
JaHHBIX B BuAe Talbaui, Juarpamm,
rpaduKoB; HCHOJIb30BAaHUS BEPOSTHOCTHBIX
CBOMCTB OKPY’KAIOIIMX SBJICHUM.
Dopmynuposamy:

onpedenenusi: aOCOIIOTHOM IOTPELIHOCTH,
OTHOCHUTEINIbHOM MOTrPENIHOCTH, JOCTOBEPHOIO
COOBITHS, HEBO3MO>KHOT'O COOBITHS;
KJIACCHYECKOE OIpEIeTICHUE BEPOSTHOCTH;
npaeuna. KOMOWHATOPHOE MPAaBUIIO CYMMBI,
KOMOMHATOpPHOE MPaBUJIIO MTPOU3BEICHUS.
Onucvigams 3Tanbl PEUICHUS NPUKIATHON
3aJauu.

[TosicHATh M 3anUCHIBaTh (OPMYITY CIOKHBIX
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MIPOLICHTOB. [TpoBoAUTH MPOLICHTHBIC
pacuéTel C  HCIOJIb30BAHUEM  CIIOXKHBIX
MIPOLICHTOB.

Haxooums  TOYHOCTH  TPHUOIMKEHUS  T10
TabIuIe NPUOIKEHHBIX 3HAYEHU U
BeMUYUHBL. Vcronb3oBaTh pa3nuyHbie Gopmbl
3aMucH PUOIFKEHHOTO 3HAUCHUS
BenuuuHbl.  OueHuBaTh  MPUOIMKEHHOE

3HAYCHUE BEIMIHUHBL.
Ilpogooums ~ OMWBITBI  CO  CIY4YailHBIMHU
ucxonamu. [1osicHATE 1 3anuceIBaTh HopMyy
HAXOXJICHUSI YaCTOThI CIy4alHOTO COOBITHS.
OnwuceiBaTh CTaTUCTHYECKYIO OLICHKY
BEPOATHOCTH CIIy4aifHOTO COOBITHSL.
HaxoauTh BEpOSITHOCTh Cy4ailHOro COOBITHS
B OIIBITAaX C PABHOBEPOSITHBIMU UCXOJIAMH.
Onucwvieams JTarnbl CTaTUCTHYECKOTO
uccnenoBanug. OpopMiATe MHPOPMALUIO B
Buje Tabmun W guarpamMm.  V3Biekathb
uHbOpMaIMI0O U3 TaOlWIl U JAUarpaMM.
Haxonutp " MIPUBOJIUTH IPUMEPHI
UCIIOJIb30BaHUS CTaTUCTHYECKUX
XapaKTEePUCTHK  COBOKYITHOCTH  JIaHHBIX:
CpelHee 3HadyeHue, MOJAa, pa3Max, MeIuaHa
BBIOODKHU.

HexapToBbl
KOOPJUHATHI
Ha TUTOCKOCTH

11

BKJIIOYEHHE B YPOK WIPOBBIX INPOLEAYP,
KOTOpBIE MTOMOTAIOT MOJIIePKATh
MOTHBAIUIO 00YYAIOMUXCS K TOTYYESHUIO
3HaHWH, HaJaXWBaHUIO  IMO3UTHBHBIX
MEXJIMYHOCTHBIX OTHOIIEHHUH B KJlacce,
MIOMOTAfOT YCTaHOBIICHHIO
N00po’KenaTeNbHOM  atMocdepsl  BO

Onucviéamv ~ TPSAMOYTOJIBHYIO ~ CHCTEMY
KOOp/MHAT.

Dopmynuposams: ONpPEHCICHUE YypPaBHEHUs
¢burypsl, HeoOXOAMMOE U  JIOCTaTOYHOE
YCJIOBUS NapaIEIbHOCTH ABYX MPSAMBIX.
3anucvleams W J0Ka3bIBaTh  (POPMYJIBI
paccTosiHUs ~ MEXJIy  JIBYMs  TOYKaMH,
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BpeMsi ypoka

KOOP/MHAT CepPEeIUHBI OTPE3Ka.

Bvigooums ypaBHEHUE OKPYKHOCTH, OOIIee
yYpaBHEHUE IIPSAMOH, YpPaBHEHHE IIPAMOU C
YTJIOBBIM KO3 DHUITESHTOM.

Jokaszvieams HEOOXOAMMOE M JIOCTaTOYHOE
yCIIOBUE MapaJUICIbHOCTH JABYX MPSMBIX.
Ilpumensmy ~ W3y4CHHBIE  ONPEACIICHHUSA,
TE€OpeMBbI U (HOPMYIIBI K PEHICHUIO 3a]1ay.

Yucnossie
MOCJIEIOBATEN
BHOCTHU

17

opranu3zamys medcrsa MOTHUBUPOBAHHBIX
U 3pYAUPOBAHHBIX 0OYUaIOIIUXCS HaJ MX
HEYCIEBAIOIIHAMHU OJIHOKJIACCHUKaMH,
JAl0Iero  o0y4aroIuMCsl  COLMAJIbHO
3HAQYMMBIA OIBIT COTPYAHUYECTBA U
B3aMMHON IOMOLIU

IIpusooumyo npumepbi:
MOCIIEI0BATENbHOCTEH; YHCIIOBBIX
HOCJIE10BaTENbHOCTEH, B YaCTHOCTH
apudmeTuyecKoit u reOMEeTPUUYECKOI
MIPOTPECCHIL; KCIIOJIb30BaHUS

IIOCJICIOBATEIBHOCTEH B PEabHOW KHU3HH,
3a7a4, B KOTOPBIX PAaCCMATPUBAIOTCSI CYMMEI C
0OECKOHEUHBIM YHCIIOM CJIaracMbIX.
Onucvleams: TIOHATHE TIOCIIEAOBATEIHLHOCTH,
qlieHa MOCIe0BATEIHLHOCTH, CHOCOOBI
3aJJaHHs MTOCTIeIOBATEIHBHOCTH.

Boviyucismes  4WiIEHB  TOCTIENOBATEIBHOCTH,
3aIaHHOW  (OpMYJIOW N-rO  WICHAa WIH
PEKYPPEHTHO.

Dopmynuposamy:

onpedeneHus: apu(PMETUYECKON MPOTPECCHH,
TeOMETPHYECKON TPOTPECCUH;

ceolicmea  YIEHOB  TEOMETPUYECKOH U
apu(MeTHyecKoil mporpeccul.

3aoasamse apuQMeTUYECKYIO u
TE€OMETPHYECKYIO MPOTPECCHH PEKYPPEHTHO.

3anucvieamv 1 nosachams HOPMYIIbl 0OILIETO
qjieHa apu(METHUECKOW M TeOMETPUYECKOM
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IIPOTPECCUML.

3anucvieamv 1 Ookazvieams:  HOPMYIIbI
CYMMBI N MEPBBIX WIEHOB apu(METHYECKON H
TeOMETPUUECKOM  mporpeccuil;  (opMybl,

BBIPAXKAIOLINE CBOIICTBa YJIEHOB
apudMeTHIECKOn u reOMETPUYECKOMN
IIPOTPECCHIA.

Buiuucnameo CyMMY OecKOHEYHOM
TeOMETPUYECKON TPOTPECCUH, Y KOTOPOi | ( |
< l. ITpencraBnsaTh OeCKOHEUHbIE
ePUOANYECKUE apoou B BUJIE
OOBIKHOBEHHBIX.

Bexkropsl

12

I/IHI/IIII/II/IpOBaHI/Ie nu Hozmepm(a
HCCIEA0BATENLCKOM JIEeITEILHOCTH
oOydJarommxcsi B paMKax pealn3aluu
WMHU WHIUBUIYAJIbHBIX W TPYNIOBBIX
HCCIIE0OBATENIbCKUX MPOEKTOB, YTO JACT
oOyJaromumcs BO3MOKHOCTh
MPUOOPECTH HABBIK CaMOCTOATEIBHOTO
pelleHrus  TEOpPeTHUYECKOH  MpoOiIeMsbl,
HaBbIK T'€HEPUPOBAHUA U OQOPMIICHUS
COOCTBEHHBIX naen, HaBBIK
YBa)KI/ITeJ'IBHOFO OTHOHOICHUS K TYXXUM
uaesM, opOPMIICHHBIM B pa0boTax APYrux
WccheaoBaTelield, HaBBIK  ITYOJMYHOTO
BBICTYTUICHUS nepen ayIUTOpHEH,
apryMEHTUPOBAHMS U OTCTAMBAHUS CBOEH
TOYKH 3PEHUS

Onucviéams ~ TOHATHS ~ BEKTOPHBIX U
CKIAPHBIX  BeNW4MH.  MIumocTpupoBaTh
MTOHATHE BEKTOPA.

Dopmynuposams:

onpeoenenus: MOTy IS BEKTOpa,
KOJUTMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB,
KOOpJIWHAT BEKTOpPA, CYMMBI BEKTOPOB,
pa3HOCTH  BEKTOPOB,  MPOTHBOIOJIOKHBIX
BEKTOPOB, YMHOXCHHSI BEKTOpa Ha YHCIIO,
CKaJISIPHOTO TIPOU3BEICHUS BEKTOPOB;
ceolicmea: PaBHBIX BEKTOPOB, KOOPIWHAT
pPaBHBIX BEKTOPOB, CIIOKEHHUS BEKTOPOB,
KOOpJIMHAT BEKTOpa CYMMBI W BEKTOpa
Pa3HOCTH JIBYX BEKTOPOB, KOJUIMHEAPHBIX
BEKTOPOB, YMHOXCHHS BEKTOpa Ha YHCIIO,
CKaJSIPHOTO TMPOM3BEACHUS JABYX BEKTOPOB,
MEePICHINKYJISIPHBIX BEKTOPOB.

Jlokazvieams  TEOpPEMBL: O  HAXOXICHUU
KOOpJMHAT BEKTOPA, O KOOPJIMHATAX CYMMBI U
pa3HOCTH BEKTOPOB, 00 YCIIOBUU
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KOJUTMHEAPHOCTH IBYX BEKTOPOB,
0 HAXOXJICHUH CKAJISIPHOTO HPOM3BEICHUS
TIBYX BEKTOPOB, 00 YCIIOBUH
HEePIEeHANKYISIPHOCTH.

Haxooums KoOCHMHYC yriia MexAy IByMs
BEKTOPaMH.

Ilpumensamy ~ W3y4CHHBIE  ONPEACIICHUSA,
TeopeMbl M (OPMYJIIBI K PEIICHHIO 33/1a4.

9 I'eomerpuueck | 13 YCTaHOBJICHHE JIOBEPUTENBHBIX | [lpugooums  TpUMeEpsl  MpeoOpa3oBaHUs
ue OTHOIIGHWH MEXIy TIeAarorudeckum | ¢uryp.
npeobpasoBan paboTHUKOM U ero oOydaromumucs, | OnucelBaTh npeoOpa3oBaHUs buryp:
s CIIOCOOCTBYIOIINX HO3UTHBHOMY | MapaJUIebHbIH MEPEHOC, 0CeBasi CHMMETPHS,
BOCTIPUSITHIO 0Oy4JaroUIMMHUCS | LEHTpaIbHAs CUMMETpHA, MIOBOPOT,
TpeOOBaHUI W MPOCHO MENAaroruv4ecKoro | rOMOTETHs, moxooue.
pabOTHHKA, TPHUBICYCHUIO MX BHUMaHHA | Popmynuposams.:
K oOcykxJaaemMoil Ha ypoke MH(popMaluu, | onpedenenus. JABWKEHUS; PaBHBIX QUIYD;
aKTHBU3AIHH 1754 MIO3HABATEIbHOM | TOYEK, CUMMETPUYHBIX  OTHOCUTEIIBHO
JeSITeTbHOCTH PSIMOiA; TOYEK, CUMMETPHYHBIX
OTHOCHUTEJIBHO TOYKH; (UTYphl, HMEIOLIEeH
OCh CHUMMETpHH; (UTYpBI, UMEIOMICH IEHTP
CUMMETPHHU; OJOOHBIX QUTYD;
ceéoticmeéa:  JBUKEHHs,  MapaJuIeIbHOTO
IIEpEHOCa, OCEBOM CUMMETPUH, LIEHTPAIbHOU
CUMMETPHHU, TIOBOPOTA, TOMOTETHH.
Hoxasvieams ~ TEOpEeMBI: O  CBOWCTBax
napajuiebHOTO nepeHoca, oceBoi
CUMMETPHH,  IEHTPAIBHOW  CHMMETpHH,
MOBOPOTa, TOMOTETHHM, 00  OTHOLICHUHU
TIJTOTA IeH TTOIOOHBIX TPEYTOJIBHUKOB.
Ilpumensimy ~ W3ydEHHBIE  OIpPEAEICHUS,
TEOpeMbI U (HOPMYITBI K PEIICHHIO 3a/1a4.
10 | Iosropenue u | 20 noOyKaeHne o0ydJaroumxcs coO0aaTh
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CHCTeMaTH3all HAa  ypOKE  OOLICTIPUHATHIE  HOPMBI
Ut y4eOHOro MOBEICHUS, TMpaBWiIa  OOIIEHUS  CO
MaTepuaia CTapIIUMHU (TegarornuecKuMu
pabOTHHKAMU) " CBEPCTHUKAMH
(oOyuaronmMucs), TPUHIMIB y4eOHOU
JUCIUIUIMHBI U CAMOOPraHu3aluu
UTOI'O 175 12
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