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MoayJib: TEXHUYECKHE

cpeacTBa 00y4eHus

Criennanu3upoBaHHBIN
IPOrpaMMHO-
anmapaTHbI KOMILIEKC
nenarora (CITAK)

[TepcoHanbHbIM W
MOOUJIBHBIA ~ KOMIIBIOTEP
(HOYTOYK) C
YCTaHOBJICHHBIM
IPOrPaMMHBIM
obecrieueHreM

1

HNHTepakTuBHOE
odopynoBaHme:

OKpaH

[IpoexTtop
MYJIbTUMEANIHBIN
HNHuTepakTUBHAs TOCKa
Buszyanuzarop uudpoBoi

O6opynoBanue JUTS
TCCTUPOBAHUA KadecTBa
3HAHUH 00yJarONIXCs

KonupoBanbHo-

MHOKUTEJIbHAA TEXHUKA:
ITeyaTHOE KOMHMPOBAIBHOE,
CKAHMPYIOLIUE YCTPONCTBA

IIpouee o6opynoBanue:
doToTEXHUKA
Buneorexnnka
I'apautypa
VYcrpolictBa
KOMMYTaluu
00opyIoBaHUs

Be6 xamepa
I'padprraeckuit mranmer

JJIA

1.2.

Crieninanu3upoBaHHBIH
MIPOrPaMMHO-
anmapaTHBIA KOMILIEKC
00yJaroIXcst
(CITAK)

[TepconanbHbII WIH
MOOWIIBHBI KOMITHIOTED

C YCTaHOBJICHHBIM
IPOTPaMMHBIM
o0ecrieyeHreM

IIpouee oGopynoBanue:
POTOTEXHUKA
Buneorexnuka
I"apautypa

Be6-kamepa




I'paduueckue nuaHmeTs

VYcrpolictBa TUIA
KOMMYTaIuu
00opyIoBaHUs
VYcrpolictBa JUIsL

OpraHu3ali  JIOKaJIbHOM
OecpOBOIHOM ceTH

1.3.

YHuBepcagbHas
mwiardopma TUTS
nepeMeIeHMs,
XpaHeHUs u
MOJI3aPSIIKH
MOPTATUBHBIX
KOMITBIOTEPOB,
IPOYEro yueOHOTO
o0opynoBaHus

YHuBepcanbHas
wiatpopma obecrieynuBaeT
MEXIPEAMETHOE
(MEeXKaOMHETHOE)
UCIIOJIb30BaHUE
000pyI0BaHUs




MoxayJib: 1aGopaTopHOe H IEMOHCTPAIIMOHHOE 000PY10BaHHE

OO6yuatommas
udposast
nmabopaTopHas
ydeOHasi TeXHUKA

KomrmiekT nudpoBoro
U3MEPUTEIBHOTO
00opyIoBaHUS
MIPOBECHUS
€CTeCTBEHHOHAYYHBIX
IKCIIEPHUMEHTOB

TS

[{udpoBoit MUKpOCKOIT

Kommiekt mabopaTtopHbIX
puOOpPOB U HHCTPYMEHTOB,
MUKpPOIIpENnaparos,
o0ecrneunBaroux
KOPPEKTHYI0  [TOCTaHOBKY
HKCIIEPUMEHTOB,
HAOMO/IEeHUH, ONBITOB C
UCTIOJIb30BaHUEM
nudpoBoit  1abopaTtopHOi
y4eOHOU TEXHUKU

2.2.

OO6yuarorias
TpaUIIMOHHAS
nabopaTopHas
yaeOHasi TEXHUKA

[lepeuncnuth HaOOpBI
TPaIUIIHOHHBIX

71a00paTOPHBIX  MPUOOPOB,
UCTIOJTb3YEMBIX

00yJarommuMuCs npu
MOCTAHOBKE JKCIICPUMCHTA,
HaOJIFO/ICHUI, ONBITOB IO
nporpaMmmam YIeOHBIX
MPEeIMETOB U BHEYPOUHOU
JESITEIIBHOCTH

2.3.

VueOHasg TeXHHKaA IS
OTpabOTKH
MPAKTUYECKUX
NEWCTBUIT W HAaBBIKOB
MIPOEKTUPOBAHUS n
KOHCTPYHUPOBAHUS

HaGopbl KOHCTPYKTOPOB
Pob6ororexnuka
Tpenaxepsl
(mpeaHa3HauYEHHBIE
MOJIEJITMPOBaHUS,
TEXHUUYECKOTO TBOPYECTBA
u IIPOCKTHOMN
JeSITEIbBHOCTH, OTPa0OTKH
NPAaKTUYECKUX HABBIKOB B
obnactu Oe3omacHOCTH
KU3HEJEATEIBHOCTH,
TPYZOBBIX HaBBIKOB))
HaGop mo crepeomerpun
TEJIECKONMNYECKHUN
KoMIIekT H"HCTpYMEHTOB C
MarHUTHBIMH JIEPKaTEISIMH

JUIS




MO)Iy.]'[L! HarJsiiHbl¢ MmoCoOH 10 npeaMeTam

Harnganaeie
0 IpeIMeTam

mocoous

Yuebnas TEXHHUKA,
obecrieunBaromniast
BU3YaJIbHO-3BYKOBOE
NpelCcTaBICHHEe  OOBEKTa
n3ydeHus (Ha3BaTh)

ONEKTPOHHBIE
00pa3oBaTeNbHBIE PECYPCHI
(mepe4ncanThb)

454

TpaauuuoHHBbIE
oOpa3oBaTe/ibHbIE
pecypchl:

O0bemMHBbIE TOCOOUS
MakeTtsbl (I1epeynciInuTh)
Moaenu (mepeunciuThb)
Crnenku (mepeyrcanThb)
Mynsixu (IepeyuciIuTh)
I'moGycel

TpaauuuoHHBbIE
o0pa3oBaTte/ibHbIE
pecypchl:
ILi1ockocTHBIE TOCOOHS:
Taomuust

(cm. TTpumoskenuel)
KaprtuHb! (mepeuuciuTh)
®ororpaduu (NEepeyUCInTh
TEMBI)

Kaprts! (mepeunciutp)
CxeMbl (IEpeYnCIInTh)
Ueprexu (NEpeyUCInTh)
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Moayb: HHPOPMALMOHHO-METOAUYECKAS NMOJIEPHKKA MeJArorun4eckoro paboTHUKa

4.1. | Meronuueckue PykoBoaCTBO mosb30BaTens
Marepuabl JUISL | TI0 TIOJIKJIFOYEHUIO, HaJa/IKe
MeAaroru4yeckoro KOMIUIEKTa WJIM OTAENIbHBIX
paboTHHKa 1o | MoJtyJei KOMILJIEKTa,
HCIOJIb30BaHUIO OMKCAHUE KOHCTPYKTUBHBIX
KOMIUIEKTa WM | 0COOEHHOCTEN u
OTJEJbHBIX TEXHOJOTUH  paboThl ¢
KOMITOHEHTOB 000pyI0BaHUEM, OIHUCAHUE
KOMIUIEKTa B | OpsiKa MIOCTaHOBKHU
00pa3oBaTeIbHOM HKCIIEPUMEHTOB c
nporecce HCIIOJIb30BaHUEM

000pyI0BaHUs
(IepeyncnTh)

4.2. | llporpammer (moaynu, | OOO
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KOMILICKTa wiy | TCXHOJIOTHH
OTHCIBHBIX 00pa3oBaTeILHOM
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MpunoxeHune 1( nepeyeHb Tabnuy)

MatemaTtuka
5 KINACC

1.HaTypanbHble Yyncna n nx cpaBHeEHME.

2. KBagpatbl HaTyparnbHbl Ynucen.

3.lMpocTble yncna.

4.CnoxeHne 1 BbluMTaHMEe HaTypasribHbIX YNCES, CBOMCTBA CINOXEHUS.
5. YMHOXeHue 1 geneHne HaTyparbHbIX YMucesi, CBOMCTBA YMHOXEHUA.
6.06bIkHOBEHHbIE Ap0obn. CpaBHEHNE OObIKHOBEHHLIX APOGEN.

7. CnoxeHue 1 BblunTaHne apoben ¢ 0gMHaKoBbIMU 3HAMEHATENSMM.
8. ecatnynasn opobb 1 AENCTBUS C AECATUYHLIMU APOBSMMN.

9. YMHOXeHMe n geneHme OecaTuYHbIX Apoben.

10. lNpoueHThI.

11. Wkanel n KoopanHaTbl.

12. Qnarpammbl 1 rpadomku.

13. PewweHne ypaBHeHuWI.

14. PelwleHune 3agad Ha gBUXKEHME.

15. N'eomeTpuyeckue urypbl. Tovka, OTpE3oK , Nyd, NnpsamMas , ioMmaHas.
16.N3mepeHuns yrnos. TpaHcnopTup.

17. IHCTpyMeHTbI A4N15 BbIYUCIIEHUN U N3MEPEHUN BESTUYMH HA MECTHOCTN.
18. MNnowagb npsimoyrosnibHMKa. EanHuubl nnowagen.



Anrebpa

8 knacc

1. PaunoHanbHble pobu n nx ceomcTsa.

2. Cymma 1 pasHoCTb apoben.

3. MNMpounsBeaeHne n yactHoe apoben.

4. OYHKUMNA Y=K/X N nX rpadouK.

5. enctButenbHble Ynucna.

6. ApudmeTmnyeckumn KBagpaTHbI KOPEHb.

7. GyHKUMSA y=VX 1 eé rpacuK.

8. CBouncTBa apndPmMeTNYEeCKOro KBaapaTHOro KOpHS.
9-10.KBagpartHoe ypaBHeHMe 1 ero KopHu. Popmyna KoOpHen KkBagpaTHOro
ypaBHEHMA.

11. [OpobHble paumoHanbHble ypaBHEHUS.

12. Yncnosble HepaBeHCTBaA U UX CBOUCTBA.

13. HepaBeHcTBa ¢ 0gHOW NEPEMEHHON U NX CUCTEMBI.
14. CteneHb C uenbiM nokasatenem n eé CBOUCTBA.

Knacc

. OYHKUMM N nX CBOUCTBA.

. KBagpaTHbI TpéXYneH.

. KBagpaTtnyHas pyHKUMA 1 eé rpadouk.

. MpeobpasoBaHune rpadmka KBagpaTM4HON QOYHKLUN.
HepaBeHcTBa BTOpOW CTENEHN C OQHOWN NEPEMEHHOMN.
YpaBHEHNS C O4HON NEePEMEHHOMN.

Cuctembl ypaBHeEHU C ABYMS NepeMEHHbIMUN.
ApudmeTnyeckasi Nporpeccus.

. F[eomeTpuyeckasa nporpeccus.

10 CrteneHHas yHKUMS.

11. KOpeHb n-n cTenexu.

12. CTeneHb C paumoHanbHbIM NokasaTernem 1 e€ CBOUCTBA.

©CONDUAWNE (©



MpunoxeHue 2( nepevyeHb Npe3eHTaLumn)

MaTtemaTuka — 5 Kknacc

Tema

['naBa 1.HatypanbHble yncia.
JlecsiTnuHas cuctema CUUCIICHUS
YucnoBbie U OYKBEHHBIE BBIPAKEHUS
SI3BIK rEOMETPUYECKUX PUCYHKOB
[Ipamas. Otpe3ok. JIyu

CpaBHeHnue oTpe3koB. J[inHa oTpeska.
JlomaHHas

KoopaunnaTHbll 1y4

OkpyriieHuEe HATypaJIbHBIX YUCET
[Ipuknka pe3ysibraTa J1eUCTBHS
Bpruucnenns ¢ MHOrO3Ha4YHBIMH YHCJIAMU
[IpssMOyTOIBHUK

DopmyIsl

3aKoHbI apu(METUUECKUX JEHCTBUN
YpaBHeHus

YupolieHue BoIpaKeHU!
MaremMaTH4ECKUN S3bIK
MatemaTtuueckas MoJieib

['maBa 2. OOBIKHOBEHHBIE JPOOH.
JleneHue ¢ ocTaTKoM
OOBIKHOBEHHBIE TPOOH

OTpICKaHUE YaCTH OT Oeja0ro u nejaoro 1mo €ro 4actu

OcHOBHOE CBOWMCTBO ApoOU

[TpaBusibHBIE U HENpaBHIbHBIE IpoOu. CMelaHHbIe YHCIia

KommuecTBo
MpE3CHTal!

R WNhNhNOONOOBSRDNDNNNRERPPRRODNMPEO
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OKpy>KHOCTb U KpYyT

CrnoxeHre 1 BBIYUTaHNE OOBIKHOBEHHBIX JPOOEH
CnoxeHHe U BBIYUTAaHUE CMEIIAHHBIX YACEI
YMHO)€EHuE U JieieHne 0ObIKHOBEHHON ApoOu Ha
HATypaJIbHOE YHCIIO

['naBa 3. ['eomeTpudeckue GUrypsl.
Omnpenenenue yrina. PazsepHyTsiid yron
CpaBHEHHE yIJIOB HAJIOKEHUEM

W3mepenue yrios

buccekrpuca yria

TpeyronsHukK

[1nomans TpeyroJbHUKA

CBOWCTBO YTIJI0B TPEYTOJIBHUKA

Paccrosinue Mexay AByms Toukamu. Macirad
Paccrostnue ot Touku 10 npsmou. [lepnenaukynspHeie
npsiMble

CepeauHHBIN NEpIEHIUKYIISIP

CBOICTBO OMCCEKTPUCHI yTJIa

['naBa 4. [lecatuanbie 1poOH.

[Tonsarue necaTuaHoOM ApoOu. UTeHHEe U 3alUCh IECATUYHBIX
npobeit

YMHOXEHHE U IeJIeHHEe aecaTuuHoi apoou Ha 10, 100, 1000
U T.J

[lepeBo BeIMUKH B IPYTUE €AUHUIIBI U3MEPECHUS
CpaBHeHUE JECATUYHBIX ApoOei

CnoxeHue U BbIYUTAHHUE IECITUYHBIX TpoOeit

YMHOXKEHHE TECATUUHBIX TpoOeit

CreneHpb yncia

Cpennee apudmernueckoe. /leneHue necaTHIHON 1poOu Ha
HaTypaJibHOE YHCIIO

Jlenenue necaTuyHOM 1poOu Ha JECATUUHYIO IPOObH
[TonsiTie npoueHTa

3agauu Ha IPOLICHTHI

MuxpokanbKyIaTop

I'maBa 5. 'eomeTpuueckue Tena.
[IpAMOYTOIBHBIN NapajuIesIenIIe]]

PazBepTka npsAMOyroJIbHOTO mapasuiesienuIena
O0beM MpAMOYTOIBHOTO Mapajiieienuea

['naBa 6. BBenenue B BEpOSTHOCTb.
JlocToBepHbIE, HEBO3MOXKHBIE U CITyYaiiHble COOBITHS
KombunaropHusle 3a1auu
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MaTtemaTtuka — 6knacc



Tembl nipe3eHTalum

IToBOPOT M LIEeHTpaIbHAsE CHMMETPUS
[TonoxxutenbHbIE U OTpULIATENbHBIEC yncaa. KoopanHaTHas
npsimas
[IpoTuBomnoONOX)HBIE yncaa. Moaymp yucia
CpaBHeHue uncen
[TapannenbHOCTH IPAMBIX
UucnoBbie BRIPAKEHUS, COJIEpKaIUEe 3HAKU +, -
Anrebpanyeckas cymMMa U €€ CBOMCTBa
[TpaBuiio BEIYUCIEHUS 3HAYEHUS AIreOpandecKo CyMMBbI IBYX
qucel
Paccrostnue Mex 1y TouKaMy KOOPAUHATHOM IIPSAMON
OceBast cuMMeTpUs
UucnoBble NPOMEKYTKH
YMHOKEHHE U IEJICHUE TIOJIOKUTEIBbHBIX U OTPULIATEIIbHBIX
qucen
Koopaunatet
KoopaunatHast miockocTh
YMHOKEHHE U JIeJICHHE OOBIKHOBEHHBIX Ipo0Oeit
[TpaBuiio yMHOXKEHUS 1711 KOMOMHATOPHBIX 3a/1a4
PackpbiTue cko00k
VYrpolieHue BoIpa)keHUN
Pewmenne ypaBHeHUM
Pemenue 3a1a4 Ha cOCTaBIIEHUE YPAaBHEHUN
Haxoxnenue yact OT LENI0ro U Leoro Mo €ro 4acTu
OkpyXHOCTb. [[TMHa OKPYKHOCTH
Kpyr. [nomans kpyra
[ap. Cohepa
Jlenurenu v KpaTHbIE
JlenuMoCTh Npon3BeICHUS
J1eIMMOCTb CyMMBI U PA3HOCTH YHCEIT
[Tpuznaku nenumoctu Ha 2, 5, 10, 4 u 25
[Tpusnaku nenmumoctr Ha 3 1 9
[IpocTeie uncna. Pasnoxkenue ynciia Ha pOCTbIE MHOKUTEIIN
HaunOonpimit o0O1mi 1eInuTenb
Bzanmuo nipocteie yucia. [pu3Hak 1e1mMoCTy Ha TPOU3BEICHUE.
Haumenrbiiee o61iee kpaTHoe
OTHOI1lIEHUE IBYX YHCEI
JnarpaMmbl
[TponopuiOHAIBHOCTH BETUYUH
Pemenune 3a1a4 ¢ moOMOIIBIO IPOHOPLIUI
Paznbie 3a1aun
ITepBo€ 3HAKOMCTBO C OHSITUEM BEPOSITHOCTH
[TepBo€ 3HAKOMCTBO € MOJICYETOM BEPOATHOCTHU
Anrebpa — 7knacc

1. KoopauHatHasi mjioCKOCTb.

KonnuectBo

MpE3CHTalu1
6
5
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2. JIuneitnas pynkuus u e€ rpaduk.

3.IIpuBeneHre MogOOHBIX ClaraeMbix.

4. CBOICTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIIEM.
5. Cucremsbl ypaBHEHUH C IBYMsI IEPEMEHHBIMH.

6. @opMyJIbl COKPAILIEHHOTO YMHOKEHHUS.

7. KBagpatuunas QyHKIUS.

8. [ToBTOpEHUE.

Anrebpa — 8knacc

1. ®ynkuus F\/x e€ cBOlCTBa U TpaduK.
2. CBoICTBa KBaIpAaTHBIX KOPHEH.

3. IIpeoGpa3zoBanue BhIpaXXEHUH , COJIEPIKALIUX OTEPALUIO

M3BJICUCHHUSI KBAJIPATHOTO KOPHSI.

4. OyHKUMS Y=KX? €€ CBOWCTBA U T'pa]UK.

5. I'pacdux oOpaTHOM MPOMOPIIMOHATILHOCTH.

6. CnBur rpadguka QyHKIIUN y=X° .

7. KBanpatuuHast QyHKIUS .

8. Pucyem rpadukamu GyHKIIUN.

9. I'padmueckoe pelieHue KBapaTHbIX ypaBHEHUH.
10. KBagpaTHble ypaBHEHUS.

11. Teopema Buera.

12. YpaBHeHus, cBOAIINECS K KBaAPATHBIM.

13. Pemienne NMHENHBIX HEPABEHCTB.

14. Pemienne kBaapaTHbIX HEPABEHCTB.

15. ITonsiTue anredpanveckon Jpoou.

16. OcHOBHOE CBOMCTBO anredpandeckux Apooei.

17. CnoxxeHrie ¥ BBIMUTaHUE aIreOpandecKkux qpoodeit ¢

OAMHAKOBBIMH 3HAMCHATCIISIMU.

18. CnokeHre U BBIYUTaHUE AIreOpandecKux Apooeit ¢ pa3HbIMU

3HaMCHAaTCIISIMU.

19. CteneHb ¢ OTpULATETBHBIM LIEJIBIM MTOKA3aTEIEM.

20. CrangapTHbIN BU YKCIIA.
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