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[Iporpamma BHEypouHOii festensHOCTH '"MaTemaTnka B ¢pusunke'
s 9 knacca (34 yaca)

IosicHuTeILHAS 3aIUCKA
3HaHus 1O (U3MKE CTAHOBATCS HEOOXOMMMBIMH B Pa3IMYHBIX cdepax
JEATEIIbHOCTH, KaK TEXHUYECKOT0, TaK U TYMaHUTApHOIO HarpasieHuil. OHaKko B
nocneaHee BpeMsi 0003HAYMIIMCh CHIDKEHHE YPOBHS IIKOJIBHOTO (DU3UYECKOTO
oOpa3oBaHHsS W TIOTeps MHTEpeca K HM3YyUYCHHIO (DU3UKH Yy YYalIuXCs CPETHHX
mkoyi. TpyAHOCTH B YCBOGHHMHM Y4e€OHOTO MaTepualia 4acTO BO3HUKAIOT H3-3a
HEJIOCTATOYHOCTH MATeMaTHUYE€CKUX 3HAHUW Yy IIKOJbHUKOB M HEYMEHUS
NPUMEHUTh X Ha ypokax ¢usuku. B mporpamme mno ¢usuke mist 7-9 kiaccos
MaTeMaTUYECKHIl anmapaT HE BBIXOJUT 3a PAMKH SJIEMEHTApHOW MaTEMAaTHKH, B
OCHOBHOM COOTBETCTBYET YPOBHIO MaT€MaTUUYECKUX 3HAHUM y y4alIUXCs TaHHOTO
Bo3pacta. Ha ypokax ¢u3uKM I pelIeHHs ydalluMca —TMpesiararoTcs
MPEUMYIIECTBEHHO MPOCTHIE 33/laur Ha OTpabOTKy (OpMyJl, MOITOMY Y MHOTHX
YUYEHHKOB CKJIQJIbIBAETCSl MPEACTaBICHUE, 4TO (PHU3MKa - HAayKa, COCTOSIIAas W3
ONMBITOB W TMPOCTBIX 3a7ady. AKTyaJbHOCTh JAHHOTO Kypca OINpeaeisieTcs
BAXHOCTBHIO TOJATOTOBKM Y4YaIIUXCsl K OTBETCTBEHHOMY BBIOOPY mpoduis
oOy4yeHUs B cTapuied IIKOJe, a TakKe BbIOOpY Y4eOHOTO 3aBEJEHHUS IMOCTe
OKOHYaHUsA OCHOBHOHM mikoJsibl. ColepkaHUE Kypca SBISIETCS HEKOTOPBIM
JIOTIOJTHEHHWEM IIKOJBHOW MpOrpaMMbl, HO OJHOBPEMEHHO OH pacuupsieT chepy
paHee MPUOOPETEHHBIX 3HAHWW U YMEHUH, pacCMaTpUBACT 3HAKOMBIM YyYalluMCS
MaTepuan Ha OoJjiee BBICOKOM YpoBHE. HekoTopble BOMpPOCHI HE COJEp)KATCs B
0a30BBIX y4EOHBIX MporpaMmax Mo (u3MKe. ITOT KypC MOXKET MpejiaraThCs
IIKOJIbHUKAM C Pa3HbIM YPOBHEM IMOATOTOBKH MO MPEIMETy, TaK Kak OH
MPEeJIoJiaraeT pelieHrne pa3sHo0Opa3HbIX 33/1a4 HECKOJIbKUX YPOBHEN CIIOKHOCTH.
Heasb Kypca:
® [I03HAKOMHUTh  NIKOJBHUKOB C  BOINPOCAMU  MATEMaTHKH,
UCIIOJIb3YEeMbIMHU npu HU3y4YeHUH (U3UKHU, TOATOTOBUTH
ydamuxcst 9 kjacca K BOCHPUATHIO (DU3UKH CTaplleld IIKOJIBI Ha
BBICOKOM HAayYHOM YpOBHE, NPEMJIOKUTh WM OLEHUTh CBOU
BO3MOXXHOCTH U CIIOCOOHOCTH, MOMOYb CHEJIaTh OCMBICICHHBIN
BBIOOD Mpodusiss 00ydeHHs B CTapIIeh MIKOJIE.
3amayu Kypca:
® [I0Ka3aTh ydYallUMCS HEOOXOIUMOCTh MPUMEHEHHSI 3HAHUMA TIO
MaTeMaTHuKe B Kypce (pU3MKH, IPOJIEMOHCTPUPOBATH 3HAYMMOCTh
ATUX 3HAHUM;
e yrIyOJIsTh 3HAHUA y4aluxcs mo Gu3uKe, COBEPIICHCTBOBATH UX
MaTeMaTUYECKUEe YMECHUS;
® CO/ICHCTBOBATH B MPUOOPETEHUH IIKOJIHbHUKAMU OTIHITA
nesTebHOCTH B cpepe pu3ukn Kak HayKu U B chepe eé
MPaAKTUYECKOTO MPUMEHEHNS,
® pa3BUBATh MBIIUIGHUE U TBOPUYECKHE  CIIOCOOHOCTH,
dbopMHpOBaTh MO3HABATENbHBIA HHTEpEC K (HU3UKE, OCO3HAHHBIE
MOTHUBBI YUEHUS;



® TOTOBUTH K TIPOJOJDKEHHUIO OOpa3oBaHHWS H CO3HATEIHLHOMY
BBIOOPY TIpodheccHm.

Metoapbl, HCIIOJIb3yeMble B Npolecce 00yUYeHHusi MO nmporpamme.
Ypok-nekuusi.
[Ipaktrnueckas padora.
UccnenoBarenbckas padoTa.
OBpuctrnyeckas Oecena.
Huckyccus.
O:xuaemMble pe3yJbTaThl.
Yuyaiuecs, KOTOpbIe 3aMHTEPECOBAHBI JIUIIH BHEIIHUMU 3P deKkTaMu (HPU3UKH,
yoenarcsi B OlmOOYHOCTH BBIOOpA (PU3UKO-MAaTEMATUYECKOTO npodus.
3aMHTEpeCcOBABILNECS yUalIUECs, YCIEIIHO OCBOUBILNE KypC, CMOTYT
OpPUEHTHPOBATHCS B BBIOOpE AalbHEHIIIEr0 MPpOoduIs.

Coneprkanue nporpamMmmsi.
Pazpnen 1. Anrebpanyeckue BoipaxkeHus (6 4.)
CranmapTHBINA BUJ YKCIia, JEHCTBUS CO CTENEHAMU, AJIreOpandecKue BhIPAKECHUS,
3aMuCh aNreOpanvyecKux BhIpaXXKEHUH, JEHCTBUS C alreOpanyecKuMu
BBIPAKEHUSAMMU.
3YH: ymeTh NpeacTaBisiTh YACIA B CTAHAAPTHOM BUJE, BBITIOJIHATH JEUCTBUS C
HUMHU, 3alUCHIBATH aNreOpandecKre BBIPAXKEHHSI C UCTIOIb30BAaHUEM (PU3NYECKHUX
BEJINYVH, 3HATh MTOHATHS pa3zena.
Paznen 2. YpaBuenus u ux cuctemsl (10 4.)
[ToHsTHSA: ypaBHEHUE, CUCTEMA YPAaBHEHUM, PEILICHNS YPABHEHUS U CUCTEMBI
YPaBHEHUM.
MeTtobl peleHNs TMHENHBIX U KBaAPAaTHBIX YPABHEHUN. MeETOABI pelIeHUs
CHUCTEM ypaBHEHUN: NIOJACTAHOBKH, JICJICHUS YpaBHEHUM, MeTo [ aycca.
3YH: 3HaTh NOHATHUSA pa3fena, yMETh PEIaTh YPAaBHEHUS U CUCTEMbI YpPaBHEHUN
YKa3aHHBIMH METOJIAMH.
Paznen 3. [loctpoenue u urenue rpadukos (8 4.)
Jluneiinas u kBajpaTuyHas GyHKIHUH, UX CBOMCTBA, HAXOXK/IEHUE KOOPAUHAT
TOYEK MO rpauky, NOCTpoeHHe rpa)KOB 10 YPAaBHEHUSIM.
IIpakTHyeckas padora: nocTpoeHue rpauKoB MO ypaBHEHUSAM CKOPOCTH U
JIBYDKCHUSL.
3¥YH: 3HaTh pa3HOBUIHOCTU QYHKLUNA, YMETH MO BUY YPABHEHHUSI ONPEACIIATh
BUJI QYHKIIMH, CTPOUTH U YUTATh TpadUuKu GYyHKIUNA, aHATU3UPOBATh HX.

Paznen 4. DnemenTsl BekTOopHOM anreopsl (10 9.)
IToHATHS: BEKTOP M €ro MPOEKIIMU Ha KOOpAUHATHBIE ocH. ClloKeHHUE U
BBIYUTAaHHUE BEKTOPOB. OTHOCHUTEILHOCTD IBIKeHUS. [IpakTideckas pabdora:
M3Y4Y€HHE OTHOCUTEILHOCTHU JIBHXKEHUS. JIeHCTBUS C MPOEKIUAMU BEKTOPOB.
CkamsipHOE ¥ BEKTOPHOE MPOM3BEICHUS BEKTOPOB. Mexanudeckas padoTa.
IIpakTHyeckasi padoTa: U3yuyeHHE 3aBUCUMOCTU MEXaHUYECKON paboOThI OT yriia
MEXK]Ty HaIpaBJICHUSIMU CUJIbI M TIEPEMEIICHUSI.



3¥YH: 3HaTh OCHOBHBIE NOHATHS pa3/iesia, YMETh IPOU3BOJUTH ACHCTBUS C
BEKTOPAMU U UX MPOEKUUAMHU.

HpaKanecm/Ie 3aJJaHUAA. 1.I/13yquHe OTHOCHUTCIIbHOCTHU IBHKCHUS.
2.HCCHCI{OBaHI/I€ 3aBUCHUMOCTH MEXaHMYECKOU pa6OTI)I OT yrijia MCXKXIY

HaIpaBJICHUSMU CUJIbl U TIEPEMEIICHHUS.
3.CocraBiieHH€e pa3HOYPOBHEBBIX 3aJ1a4 110 U3YYEHHOMY MaTepHuay.

YyebHO-TeMaTHYECKUH MJIAH
9 kjaacc. 1 yac B HeeJ110, Bcero 34 yaca

No i/mt | HammenoBanwue paszzaenoB u TeM | Beero wacoB | Kon-Bo Teopetu- | Kon-Bo
YECKHX YacoB NPaKTUYECKUX
4acoB
1 Anrebpanyeckuie BEIpaKECHUs 6 6 -
2 YpaBHEHUSI U UX CUCTEMBI 10 10 -
3 ITocTpoenue u ureHue rpadukon | 8 4 4
4 OneMeHTHl BeKTOpHOH anreoper | 10 6 4
KajsengapHo-TeMaTHYeCKHH NJIAH
Nerr/mm | Tema Jara Jlara
NPOBEICHUS | IPOBEIACHUS
10 IJIaHY no (akty
Anredpanyeckue Bbipa:kenusi (6 yacoB)
1 Brenenue. BxonHol TecT u ero o0cyxaenue (2 yaca)
2 3anuch anredpandeckux BblpakeHul (2 yaca)
3 3anuch Yucen B CTaHAaPTHOM BHJIE U JCHCTBUS C HUMH
(2 yaca)
YpaBHenusi u ux cucremsl (10 yacon)
4 Pemenue ypaBHeHuii B ¢pusuke (2 yaca)
5 Pemenue cucteM ypaBHEHMI METO/I0M IMO/ICTAaHOBKH (2
yaca)
6 Pemenue cucteM ypaBHEHHI METOZOM JI€IE€HUS
ypaBHeHu# (2 gaca)
7 YnpaxHeHus Ha pellieHne ypaBHeHuH (2 yaca)
8 Pemenue omumnmaaapix 3a1a4d (2 gaca)
ITocTpoenne u urenue rpadpuxos (8 4acos)
9 [Toctpoenue u ureHue rpadukoB JIMHEHHON QyHKINH (2
qaca)
10 [Toctpoenue u ureHue rpaduKoB KBaIpaTUUHOM
¢bynkuuu (2 yaca)
11 Pemrenne onmummnuaaHbIx 3a1a4 (4 yaca)
JyieMeHThbI BeKTOPHO# ajreopsl (10 yacos)
12 JleiicTBus HaJl BEKTOpaMu (CIIOKEHUE U BRIYUTaHUE) (2
yaca)
13 DKcrepuMeHTallbHOE HccienoBanue «M3yuenue
OTHOCHTEJIEHOCTH JIBIKeHUsD» (2 yaca)
14 CkansipHO€E TPOU3BENECHNUE BEKTOPOB.

DKcnepuMEHTANIbHOE HcclieioBaHue «3yuenne
3aBUCHUMOCTU MEXaHUYECKOU PabOThI OT yria MEeXIy
HaIpaBJICHUSIMHU CUJIBI U TIepeMenieHus» (2 Jaca)




| 15 | Beixoamoii Tect (2 uaca) |

MeToanueckue MaTepuaibl

Paznen 1. CranaapTHblii BUJ Ync/ia. AjlreOpandecKkue BbIpaKeHHs!
1.ITonw3ysick TabmmunbiMu fanabIMA (JIykammkB. ., COopHUK BOITPOCOB U 33184

o ¢usuke, 7-9 Knacc), onpeaeauTe:
1) CkoJIbKO BpeMEHH CBET IpeoaoiieBacT paccTtossaue oT Comaia 10 3emian?
2) CKoJIBKO BpeMEHHU MOTPEO0BAIOCH OBl It 3TOro camoéty TVY-154,
nemexony?
3) CpaBHuTE cpeHue TIOTHOCTH BenlecTBa JIyHsl, 3emiu, ColHia,
4) Bo ckomabko pa3 3emuis onuxke k JIyne, uem k Conniry? Ha ckoibko
KWJIOMETPOB Pa3JINYalOTCs 3TH PACCTOSHUS?
5) NmeroTcs n1Ba OAMHAKOBBIX IIapuka ¢ 3apsaamu -1,5 MxKi u 250 aKi.
CKOJIBKO 2JIEKTPOHOB U B KAKOM HAIPaBJICHUH MEPEMECTUTCS, €CJIA IAPUKU
IIPUBECTHU B CONMPUKOCHOBEHUE? UTO Mpon30MaET, eciu nepBblil 3apsn +1.5
MKK?
6) Onenute, KakoBa Macca Bo3ayxa B Kiacce?

2. .Pemmte 3amaun Ne 127, 42, 15 u3 coopruka Jlykammka. I[IpenctaBsTe Bce
JTAHHBIE B CTAHJIApTHOM BHJIC.

3.3aaun Ha pacyET KOJIMYECTBA TEIUIOTHI IPH (PA30BBIX MEPEX0IaX.

4.3anummmTe B BUJIE aIre0paniyeckoro BhIPaKCHHUS
1) Koneuynasi ckopocTh aBTOMOOWIIS cTajia 00Jibllle Ha4albHOM B 5 pas.
2) CKOpOoCTh aBTOMOOMJIS YBEIMUYMIACh Ha 5 M\C.
3) MomHbeIM nipeccoM yaa€Tcs CxKaTh JakKe TAaKOM TJIOTHBIA MaTepuall, Kak
cBuHel, 10 0,85 HayaapHOrO 00HEMA.

5.Ilpu cxxaTuu ra3a B MWIMHJPE C MOPITHEM 00BEM Ta3a yMeHbIIICS Ha 15%.
3anuIrTe B BUAE aIreOpanvyecKoro BhIpakKeHUsI KOHEUHBIH 00BEM rasa,
n3MeHeHrne 00bEMa rasa, Maccy rasa.

6.Kakumu OyyT BelpakeHUs U3 3aJaHus 5. ecii 00bEM ras3a yBenuuutces Ha 42%?

7.13-3a yTeuku Macca ra3a B OaJsIOHE YMEHbBIIHIACh Ha 1\5 4yacTh mepBoHAYaIbLHOM
BEJIMYMHBL. 3aIIUIINTE B BUJIC aIreOpanyeCcKOro BRIpAXKCHUS KOHSUHYIO MacCy Tasa,
M3MEHEHNE MAacChl, 00BEM rasa.

8.Kak u3meHuTCs nepuoji KosieOaHusi HUTSIHOTO MasiTHUKA, €CJIU €ro IJTMHY
1)yBennuuTsb B 4 pa3a, 2)yMeHbIIUTh Ha 36%,

3)maccy Tena yBeJIM4HTh B 2 pasza’?

9. Kak m3MeHHMTCS MJIOTHOCTH ra3a, eCiu
1)Maccy raza yBeJqu4uTh B 2 pasa, a 00bEM YMEHBIINUTD B 3 pa3a,
2)Maccy ra3a yMEHBIIUTH B 4 pa3a, a 00bEM yBEIMYHTH B 4 pasa,
3)Maccy ra3a yMEeHbBIIUTH B 3 pa3a, a 00bEM YMEHBIIUTH B 3 pa3a?



10.3amaumn Ha nmpaBusio MomMeHTOB ( cOopHuk Jlykammka Ne 751,752,756).

Pa3nea 2. YpaBHeHHMSI M MX CHCTEMbI

1 .13 mpuBeIEHHOTO BRIPAKCHHSI BRIPA3UTE YKa3aHHBIC BeMMUnHEI. ( VIcmonp30BaTh
3akoH Kymnona, ¢hopmyny TOHKON JTMH3BI, POPMYITY ISl BEIYUCIICHUS KOJINIECTBA
TEIUTOTHI TIPY HArPeBaHWUH, YPaBHEHHS PAaBHOYCKOPEHHOTO U PAaBHO3aMEJIEHHOTO
nBIKeHMS, popmyny ToMmcona u npyrue Gopmysibl (GU3UKH).

2.Mcnonw3ys Te )K€ YpaBHEHUS, HO C YMCJIaMHU U OJJHUM HEU3BECTHBIM, HAUTH
3Ty HEU3BECTHYIO BEIIUUHHY.

3.Kycok crmuraBa Menu B cepedpa Becut B Bozayxe 2,940 H, a B Bo3ayxe - 2,646 H.
Cxounbko cepedpa u meau B kycke crutaBa? (Otset: 0,083r u 0,217T).

4. laHa cucTteMa ypaBHEHUH
mia = 'Fl +T

moa = F2 -T
Cuurag my,m,, F1 ,F, n3BectHpIiMH, HaliTHAK T .
5./laHa cucrema ypaBHEHUI

Xl +X2 =1
Rl X1 + R2 X2 =R
CunrasR;, Ry, R u3BectHbIMH, HATH X, X,.

6. /lana cucrema ypaBHEHUH
T,=2n L\g
T,=2nlL\(g - a)

Cuwurtas T, T,,0 U3BBeCTHBIMU, HAWTH a.

7. Ilpu pacuére 3NEKTPHUUECKHUX IEIeH HE0OX0MMO pelaTh CUCTEMBI OOJIBIIIOTO
KOJIMYECTBA YpaBHECHUM. [[J1s1 9TOro nmpuMeHstoT MeTo 1 I 'aycca. Pemmre stum
METOJIOM CJIEAYIOIIYI0 CUCTEMY YPABHEHHUM.

l+ 1~ 15=0

61, 4l, = 144

41, + 4l = - 64

Otser: I;= 14A, I,=- 15A, I;=- 1A.

Pa3znen 3. Iloctpoenue u yrenue rpadukoB
1.IToctpoiiTe rpaduku PyHKIINN, UCIIONIB3YS YPaBHEHNS
1) X =20t
2) X=-270+ 12t



3) X = 150 — 10t
4) X =20 + 5t + 2
5) X =15-3t+0,5t

6) X = 24 + 10t — t*

7) X = -6t + 2t
2.3amaun u3 coopuuka CrenanoBoit Ne 27, 68, 129, 494, 495.

3.3anauun u3 coopuuka Jlykammuka Ne 1065, 1068, 1287.

Pa3znein 4. Di1eMeHTBHI BEKTOPHOM aJre0pbl
1.3amaun u3 coopurka CrenanoBoii Ne 4, 5, 6, 10-16.
2.3agaun u3 cooprauka Jlykammuxka Ne 370, 371, 374, 375, 380, 381,393, 394,
395 - 399.
B Tex 3amauax, rae 3To BO3MOXKHO, pa300paTh BTOPOE PEUICHUE - C TTPOCKITUIMHU
BEKTOPOB Ha KOOPJIWHATHBIC OCH.
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