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MNOACHUTEJBHASA 3AIIMCKA
v Pa6ouas nporpamma yueOnoro npeamera «AJITEBPA 8-9 kiacc» Ha ypoBHE
OCHOBHOTO 00111eT0 00pa30BaHUs COCTaBJIeHA HA OCHOBE TPEOOBAaHUH K pe3yabTaTaM
OCBOEGHUS IPOrpaMMBbl OCHOBHOTO 00111eT0 00pazoBanus ®I'OC OO0 denepanbHoit
pabodeii mporpaMMbl BOCIIUTAHUS U HOPMATHBHBIX IOKYMEHTOB:

v’ 3akon P® «O6 obpaszoanum» ot 29.12.2012 Ne 273-D3

v’ Ilpuka3 Munnpocsemenus Poccun ot 31.05.2021 Ne 287 «O6 yTBEpKIeHUU
(benepambHOro TOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOTO OOIIETO
o0pa3oBaHU»

v’ Ilpuka3 Munnpocsemenns Poccuu ot 18.07.2022 Ne 568 «O BHECEHMU H3MEHEHUN B
(benepanbHBIi TOCY1apCTBEHHBIH 00pa30BaTENbHBIN CTAHAAPT OCHOBHOT'O OOIIEro
00pa3oBaHMsl, YTBEPKICHHBIHN MpUKa3oM MHUHUCTEPCTBA ITpocBemeHus Poccuiickoit
Oenepauun ot 31 mas 2021 r. Ne 287»

v' Tlpuka3 Munnpocsenienus Poccun ot 21.09.2022 N 858 "O6 yrBepsKaecHAM
(denepanbHOTro MepeyHst y4eOHUKOB, TOMYIICHHBIX K UCITOJIb30BAHUIO MIPH PEaTH3AIIH
MMEIOIIUX TOCYIaPCTBEHHYIO aKKPEIUTAIIUIO0 00pa30BaTeIbHBIX TPOrpaMM
HaYaJIbHOTO O0IIEero, OCHOBHOTO O0IIEro, CPeTHEro 00IIero oopasoBaHus
OpraHu3aIMsIMH, OCYIIECTBISIONIMMU 00pa30BaTeIbHYIO ICATEIBHOCTD U
YCTAaHOBJICHHS ITPECIILHOTO CPOKA MCITOJIb30BAHMS UCKITFOUCHHBIX Y4eOHUKOB"

v’ Caiit HCTUTYTa CTpaTeruu pa3BUTHs 00pa30BaHUs €AUHOE COIEPKAHUE OOLIErO
obpazoBanwus €ds00.ru

Pabouas nporpamMmma OpreHTHpPOBaHA HA UCIIOJIb30BaHNE YUEOHMKA!
v Komsrun F0.M., TkauéBa M.B. u nip., Anre6pa. 8 kiaace, M. [IpocBemnierne

v Konsrun FO.M., Tkauésa M.B. u 1p., Anredpa. 9 kinacc, M. IIpocBemenne
v COopHHUK 33/1a4 110 anredpe: yyeOHoe mocobue st 8-9 KII. ¢ yriiyOIeHHbIM
nzydenueM marematuku. [amunkuit MUJL., ['oneaman A.M., 3Basuu JI.U., M.:
IIpocsemienue,
[Iporpamma paccuutana:
B 8§ kimacce Ha 170 4. B rox (5 4acoB B HEZEIIO);

B9 kmacce Ha 170 4. B rox (5 4acoB B HEZAEIIO).

IIporpammoi peyCMOTPEHO IIPOBEICHHUE !

8 KJacc 9xnacc
KonTponbHbIx paboT 9 7




TEMATHYECKOE IINTAHUPOBAHMUME 2023-2024

8 KJIACC
Ne Tema KommuecTBo yacos
n/m Bcero KontponbHbix paboT
1 HepaBencrtBa 20 1
2 KBaapatHblii KOpeHBb 20 1
3 KBaapartHbie ypaBHEHHS 25 1
4 JpoOHo-panioHaIbHbIC BBIPAKEHUS 17 1
5 JpoOHo-paninoHaIbHbIe YpaBHEHUS 19 1
6 DOyHKIHUH 20 1
7 Crenens C 1eNIbIM TTOKa3aTelieM 14 1
8 JenumocTh 9 1
9 DneMeHTbl KOMOMHATOPUKH, CTATUCTUKHI 16 1
¥ TEOPUH BEPOSITHOCTH
10 [ToBTOpEHME 10 0
Utoro 170 9
9 KJIACC
Ne Hazpanwue pa3nena KonngectBo yacos
Bcero KonTtponbHbIxX
pabot
1 OyHKIIUA 25 1
HppauunoHanbHble ypaBHEHMS U HEPABEHCTBA 10 1
PanvoHaneHbIE ypaBHEHHUSI, HEPABEHCTBA U MX 25 1
CHUCTEMBI
YucnoBble MOCIEN0BATEIBHOCTH U MPOTPECCUU 25 1
CreneHs ¢ pallMOHAILHBIM MTOKa3aTeeM 20 1




DneMeHThl KOMOMHATOPUKH, CTATUCTUKH U 15
TEOPHH BEPOSTHOCTH

DJIeMEHTHI TPUTOHOMETPUH 20
IToBTOpEeHME 30
HUTOTI'O 170

MNOYPOYHOE IIVTAHUPOBAHMUE 2023-2024

8 a,0 kinaccel. Yunreasn: Boakosa T.B., UBanosa H.II.

Ne n/m Tema ypoka
1. IToBTOpEHME
2. IToBTOpEHME
3. Uucnosble HepaBeHCcTBA. CBOWCTBA YHCIIOBBIX HEPABEHCTB.
4. Jloka3arenbCcTBbIa HEPABEHCTB
S. CrnoxeHue 1 YMHO)KEHUE HEPABEHCTB.
6. Cro’xeHue 1 YMHOKEHUE HEPABEHCTB.
7. Crporue u HeCTporue HepaBeHCTBa.
8. HepaBeHcTBa ¢ 0lHUM HEU3BECTHBIM.
9. Pemenue HepaBeHCTB
10. Pemenue HepaBeHCTB
11. CucreMbl HEpaBEHCTB C OJHUM HEU3BECTHBIM. UHCIIOBBIE TPOMEKYTKH
12. Pemenue cucrteM HepaBEHCTB.
13. Moynb uncna. YpaBHEHHUS! U HEPABEHCTBA, COJEPKAIIME MOTYJIb
14. HepaseHcTBa ¢ napaMeTpami.
15. I'paduku ¢ Mmosynem.
16. HepaBeHcTBa ¢ IByMsl IepeMEHHBIMU HA IJIOCKOCTH
17. Pemenne TeKCTOBBIX 3a/1a4 ¢ HOMOIIBIO JINHEHHBIX HEPABEHCTB
18. Pemenue 3amau
19. KontposasHas padora Nel
20. Pemenue 3amau
21. Apudmernueckuit KBaapaTHbIM KopeHsb. [leiicTBuTenbHble uncna. Tounble u
npuOIMHKEHHBIC 3HAYEHUS] KOPHEH.
22. KBazpaTHbII KOPEHb U3 CTETIICHHU.
23. KBasipaTHbIN KOPEHb U3 CTENIEHH.
24, KBaapaTHbIil KOPEHB U3 IPOU3BENCHUS
25. KBajpaTHbIN KOPEHb U3 TPOU3BEACHUS
26. KBanpatHblii KOpeHb U3 ApoOH.
27. KBanpatHblii KOpeHb U3 ApoOH.
28. CpaBHeHUE KBaPATHBIX KOPHEM.
29. CpaBHeHUE KBaJIPATHBIX KOPHEM.
30. [TpeoOpa3oBaHue BhIpaKEHUH, COAECPIKAIINX paJIUKaIbI.
31. [IpeoOpa3zoBanme BeIpaKEHUH, COIEPKAIINX PaJUKAIIBI.




32.

[IpeoOpazoBaHue BEIPAKEHHA, COACPIKALINX PaTUKAIIBL.

33. BHecenne MHOXHTEINS 1TOJ] 3HAK pajuKaia. BelHeceHne MHOXKUTEIS U3-T10]] 3HaKa
panukanga

34. BHecenne MHOXHTENS 1TOJ] 3HAK pajuKaia. BelHeceHne MHOXXUTEI U3-110]] 3HaKa
panukaiga

35. JIBOWHBIE paMKAaIIbL.

36. JIBoliHBIE paTuKaIIbI.

37. IIpocreiine nppalMOHAIBHBIE YPABHEHMS M HEPABEHCTBA

38. ITpocreiinye nppanvoHaIbHbIE YpaBHEHHs U HEPABEHCTBA

39. Konrponbnas padora Ne 2

40. Pemenue 3amau

4]. Hermnonnabie kBagpaTHBIC ypaBHEHUSI.

42. Henonnble kBaipaTHBIC YpaBHEHUSI.

43. Merton BblJIeJIEHUS IOJIHOTO KBAJ(paTa.

44, DopMyna KOpHEH IMOJTHOr0 KBaIPaTHOIO YPaBHEHHUS

45. dopmyiia KOpHEH MMOJIHOr0 KBaJJpaTHOI'O YpaBHEHUs

46. dopmyiia KOpHEH MOJHOTO KBaPAaTHOTO YPAaBHEHHUS C YETHBIM BTOPBIM
ko3 durmeHToM

47. dopmyIia KOpHEH MOJHOTO KBaPAaTHOTO YPAaBHEHHUS C YETHBIM BTOPBIM
ko3 urmeHTomMm

48. IIpuBenénHoe kBagpaTHoe ypaBHeHue. Teopema Buera

49, IIpumeneHne TeopeMsl Bruera K peleHno ypaBHEHH.

50. ITpumenenue TeopeMsl Bueta K penieHno ypaBHEeHU.

51. YpaBHEHUs, CBOIANIMECS K KBaPATHBIM

52. YpaBHeHUs1, CBOALIMECS K KBaJPATHBIM

53. YpaBHEHUs, CBOAANINECS K KBaJPATHBIM

54. YpaBHEHUs, CBOIANIMECS K KBaPATHBIM

55. YpaBHEHHS C MapaMeTpaMu

56. YpaBHEHUS ¢ mapaMeTpamu

57. KBajpaTHble ypaBHEHUs, COJIepKallie 3HAK MOYJIb.

58. KBanpaTHble ypaBHEHUs, COJIEpKAIIUE 3HAK MOIYIIb.

59. KBajpaTHble ypaBHEHUs, COJIepKalllie 3HAK MOYJIb.

60. PaznuuHble ciocoObl pelIeHus: CHCTEM YpaBHEHU

61. Paznnunble ciocoObl penieHyst CucTeM ypaBHEHUI

62. Pemienue 3a/1a4 ¢ MOMOUIbIO KBAIPAaTHBIX YPaBHEHUHN

63. Pemenne 3a1a4 ¢ TOMOIIBIO KBAJPAaTHBIX YPaBHEHHUH

64. KonrtposabHas pabora Ne 3

65. Pemrenne 3amau

66. PanroHanbHble BhIpaXeHUs

67. ToxecTBeHHbIe MPeoOpa30BaHUs PAIMOHAIBHBIX BBIPAXKEHUN

68. Anrebpanueckas 1pooOb

69. JlonycTuMmble 3HaUYSHHsI TEPEMEHHBIX B APOOHO-PALIMOHATIBHBIX BRIPAKEHUIX

70. OcHOBHOE CBOMCTBO ayirebpandeckoi qpoou

71. OcHOBHOE CBOMCTBO ayirebpandeckon qpoou

72. CrioxeHue ¥ yMHOXKEHHUE aureOpandeckux Apooeit

73. CrnoxeHue 1 yMHOXKEHHUE ajreOpandeckux apooei

74. YMHOKEHHUE U JIeJICHHe anredpandeckux apooeit

75. YMHOKEHUE U JIeJIeHHe anredpandeckux apobeit




76.

BosBenenue anredpandeckoit 1podu B CTETIEHb

17. Bo3sBeaenue anrebpandeckoii 1poOu B CTETICHD

78. Bce neficTBus ¢ anrebpanyeckumu Apo0sMu

79. Bce neficTBus ¢ anrebpanyeckumu apo0sMu

80. Pemenue 3amau

81. Konrponsnas padora Ne 4

82. Pemenue 3amau

83. JIpoOHO-panioHaIbHEIC YPaBHCHHUS

84. Pemenue qpoOHO-palinoHaIbHBIX YPABHEHHI

85. Pemenue qpoOHO-paninoHaNbHBIX YPAaBHEHHI

86. Pemienne 1poOGHO-paIIOHAIBHBIX YpaBHEHHH

87. Pemenue qpoOHO-palinoHaNbHBIX YPAaBHEHHUI

88. Pemenne npoOGHO-paiOHAIBHBIX YPaBHEHHH METOIOM 3aMEHBI IEpEeMEHHON
89. Pemenne 1poOHO-panOHaIbHBIX YPAaBHEHUI METOIOM 3aMEHBI IEpEeMEHHON
90. Pemenne npoOHO-panOHAIBHBIX YPaBHEHUH METOJJOM 3aMEHBI IEPEMEHHOM
91. Pemenne npoOHO-paIOHAIBHBIX YPaBHEHHH METOIOM 3aMEHBI IEpeMEHHON
92. Pemienne TEKCTOBBIX 3a]1a4 ¢ HTOMOIIBIO APOOHO-pAllMOHAIBHBIX YPaBHEHHH
93. Penienne TeKCTOBBIX 3a/1a4 C MOMOMIBIO TPOOHO-PAIIMOHAIBHBIX YPAaBHEHHIN
94. Pemienne TEKCTOBBIX 3a/1a4 ¢ HOMOUIBIO JPOOHO-PAlMOHANBHBIX YPaBHEHHH
95. Penienne TeKCTOBBIX 3a/1a4 C MOMOMIBIO TPOOHO-PAIIMOHAIBHBIX YPAaBHEHHI
96. PemieHne TEKCTOBBIX 3a/1a4 ¢ HTOMOMIBIO APOOHO-pAlMOHAIBHBIX YPaBHEHHH
97. ['padrueckast MHTEpIIpETAIUs YPAaBHEHUH C ABYMS IEPEMEHHBIMU

98. ['padrueckast MHTEpIIpETAIUs YPaBHEHUH C ABYMS IEPEMEHHBIMU

99. Pewmenue 3amau

100. KonrponsHas pabora Ne 5

101. Pewmenue 3amau

102. [Tonstue Gpynxun. O6macTe onpeneneHus: GyHKINH.

103. [Tonstue pynkuuu. Obnacts onpeneneHus GyHKINU.

104. KycouHo — nuHeiHble QyHKIMH.

105. KycouHo — nuHeliHble QyHKIUY.

106. OO6nacTh 3Ha4eHUH HYHKIUU

107. OO6nacTp 3HaYeHNH QYHKINU

108. HawuOospiee 1 HauMeHblllee 3HaYeHNue (PYHKIUH.

109. Hauboupiiee n HanMeHbIee 3HaYeHUE (DYHKIIHH.

110. Hexotopsie ciennanbhapie QyHKIINUH.

111. ITpocreiimme npeoOpa3oBaHus rpaduKoB.

112. [Ipocreitmue npeobpazoBanus TpaduKoB.

113. OyHKIMs y=Xx"2, CBOHCTBA U IrpauK

114. DyHKIMS y=x"2, CBOICTBa U rpaduk

115. OyHK1uMs y=x"3, cBOMCTBa U Tpaduk

116. Oyukims y=K/x, cBoiicTBa u rpaduk

117. Oyukiums y=K/x, cBoiicTBa u rpaduk

118. ®yHKuHs y=VX, CBOHCTBA U rpaduK

119. OynKups y=VX, CBOHCTBa 1 TpauK

120. KonrtposnsHas padora Ne 6

121. Pemenue 3amag

122. CreneHs ¢ 1eNbIM N10Ka3aTeaeM

123. CBoJiCTBa CTENEHHU C LIEJIBIM [10KA3aTEIEM




124, CBoIICTBa CTENEHU C I1I€JIBIM MTOKa3aTelIleM

125. CBOICTBA CTEIIEHHU C LIEJIBLIM ITOKA3aTEIEM

126. CBoliCTBa CTENEHHU C LIEJIBIM [10Ka3aTeIEM

127. ITpeoOpa3oBaHus BbIpaXKEHUI, COAEPIKALUX CTENIEHD

128. ITpeoOpa3zoBaHms BEIpAKEHUN, COIEPIKAIINX CTCTICHD

129. CraHapTHBIN BUJ YKcIa

130. CraHmapTHBIN BU YnCiIa

131. CraHapTHBIN BUJ YKcIa

132. CraHmapTHBIN BU YnCiIa

133. Pemenue 3amau

134. Konrpomnbnas pabora Ne 7

135. Pemenue 3amau

136. JleneHue ¢ ocTaTKOM

137. Jlenenue ¢ octaTkoM

138. CpaBHEHUS LEIBIX YHCEII TT0 MOJIYJIIO HATYpaJIbHOTO YHCIIa

139. CBoiicTBa CpaBHEHUH TTO MOJTYJIIO

140. CBoiicTBa CpaBHEHUH IO MOJYJIO

141. OcTaTKu CyMMBbI U ITPOU3BEAECHHUS 10 JAHHOMY MOJYJIIO

142. Pewmenue 3amau

143. Konrtponbnas padora Ne 8

144, Pewmenue 3amau

145. IIpencraBieHye qaHHBIX B BUJIE€ TaOJIUL, 1HarpaMM

146. MHO0K€CTBO U MTOJAMHOXKECTBO.

147. [lepeceuenne u o0bearHEHNE MHOXKECTB. J{narpamMmel Ditnepa

148. UucnoBble MHOKECTBA

149. DnemMeHTapHbIe cOObITHS. BeposITHOCTH ciiyyallHBIX COOBITUIN

150. PaBHOBO3MOKHBIE 71eMeHTapHbIe COOBITHA. CllydaiiHbIi BHIOOD

151. H3mepeHne paccermBaHle YUCIOBOT0O MaccuBa. Jlucnepcus U CTaHJapTHOE OTKIIOHEHHE
YHUCJIOBOTO Habopa

152. JuarpaMmbl pacceMBaHus IByX HaOt01aeMbIX BeHUMH. JInHEHHas CBSI3b Ha
JUarpamMme paccerBaHUs

153. JlepeBo CITy9aiiHOTO SKCTIEpUMEHTA

154. Pemenue 3amau

155. Jlornueckue coro3bl "U" u "UIJIN". CBsA3b MEXIYy JOTHYECKHMMH COIO3aMU U
orepaiusIMu HaJl MHOKECTBAMU

156. CrnyuailiHble COOBITHSI KAaK MHOKECTBA dJIEMEHTapHbIX coObITHH. [IpoTHBOIOIOXKHBIE
COOBITHUS

157. Onepanuu Hag coObITUIMU. DOpMyIia CI0KEHHS BEPOSITHOCTEN

158. [TpaBuiio yMHOKEHHUS BEPOITHOCTEH. Y CIOBHAsI BEPOSATHOCTD

159. KonrtposasHas padora Ne 9

160. Pemenue 3amau

161. IToBTOpEeHne

162. IToBTOpEeHNE

163. IToBTOpEeHne

164. IToBTOpEeHNE

165. IToBTOpEeHNE

166. IToBTOpEeHne

167. IToBTOpEeHME




168.

IToBTOpeHne

169.

IToBTOpEHME

170 | [ToBTOpEHUE

ITIOYPOYHOE IINTAHUPOBAHME 2023-2024

9 a,0 kaaccol. Yunreas: Boakosa T.B., Usanosa H.II.

Ne n/m Tema ypoka
1. IToBTOpEHME
2. IToBTOpeHune
3. [Tonsitue GyHKIMM.
4. Omnpenenenne yncnoBoii Gyakimu. O6IacTh onpeaeseHus, 001acTh 3HAYCHUN PYHKINH
5. Ornpenenenne ynciaoBoi pynkiuu. O6acTh onpeneneHus, 00JacTh 3HAYCHUH (PYHKITUN
6. Crioco0bI 3a1aHUs] PYHKIIUU
7. CpoiicTBa (yHKIMH
8. YeTHble U HEYETHBIE PYHKIINH
9. YeTHbIe 1 HEUETHBIC (DYHKIIUU
10. CreneHHble (DYHKIIMU C HaTypaJIbHbIM MIOKa3aTelleM, UX I'papuKU U CBOWCTBA
11. CrenenHble (PYHKIIMH C HATypaJIbHBIM TIOKA3aTeIeM, HX TpaQyKH U CBOWCTBA
12. CreneHHble (DYHKIIMU C HaTypaJIbHbIM MIOKa3aTelleM, UX I'papuKU U CBOWCTBA
13. Crenennble QYHKIUU C IETBIM MTOKA3aTeNneM, UX rpaKu U CBOWCTBA
14. Crenennble (QYHKIMH C IIETBIM ITOKA3aTeNeM, HX Tpa(uKu U CBOHCTBA
15. ®yHK1MA y= VX, cBOWCTBA M rpaduKn
16. | dymkuus y = V/x. cBoiicTBa ¥ rpadUKu
17. OyukImsa y= |X|
18. [Toctpoenue rpadukoB GyHKIUIN C TOMOIIBIO TPE0Opa30OBaHUN
19. [Toctpoenue rpadukoB GyHKITMI C TOMOIIBIO MPEOOPA30BAHMIA
20. [TocTpoenue rpadgukoB QyHKIHIT C TOMOIIBIO TPEOOPa30BAHUIA
21. YpaBHEHUS ¥ HEPABEHCTBA, COAEPIKALINE CTETIEHb.
22. YpaBHEHMs U HEPABEHCTBA, COJIEPIKAIIIE CTENEHb.
23. Pemenue 3amau
24, KonTponbHas padora Nel
25. Pemenue 3amau
26. HppanmoHanpHble ypaBHEHUS
27. WppanmoHanbHble ypaBHEHUS
28. HppanmoHanpHble ypaBHEHUS
29. WppanmonanbHble HepaBeHCTBA
30. HppanmoHaibHble HEpaBEHCTBA
31. WppanmonanbHble HepaBeHCTBA
32. CucreMbl HPPALIMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB
33. Pemenue 3amau
34. KonTponbnas pabota Ne 2
35. Pemenue 3amau
36. ParponaisHbBIC ypaBHEHUS
37. PanonanbHble ypaBHEHHS
38. JlpoOHO-paninoHa bHBIE YpAaBHEHHS
39. JlpoOHO-panmoHa bHbIE YpaBHEHHS
40. JpoOHo-paninoHa bHbIe ypaBHEHHS




41.

Penienne ypaBHeHU pa3iMyHBIMU CIIOCOOAMU

42. PanmonanpHbIC HEpaBEHCTBA

43. PannonanbHbIe HEpaBEHCTBA

44, JpoOHO-palinoHalIbHbIE HEPABEHCTBA

45, HpoOHo-paninoHaabHbIe HEPABEHCTBA

46. JIpoOHO-paninoHalIbHbIE HEPABEHCTBA

47. CucreMbl ypaBHEHUH € ABYMsl IEPEMEHHBIMU

48. CucreMbl ypaBHEHUH € IByMs IEPEMEHHBIMU

49. CucreMbl ypaBHEHUH € ABYMsl IEPEMEHHBIMU

50. ['padmyeckuii MeTos pelieHrs CUCTEMbl HEIMHEWHBIX YPAaBHEHUH C IByMS IEpEMEHHBIMU

ol. I'padmueckuii METO pelIeHUs] CHCTEMbl HETMHEWHBIX YPABHEHUH C ABYMS IEPEMEHHBIMU

52. CucreMa JIByX HEJIMHEMHBIX YPAaBHEHUN KaK MOJI€Nb PEaJIbHOW CUTYallMN

53. CucreMa IByX HEJTMHEIHBIX YPABHEHUM KaK MOJIENb pEaJIbHON CUTYyalllH

o4, CucreMa HEJIMHENHBIX YpaBHEHUH C TapaMeTpOM

55. CucreMa HeJIMHEHHBIX ypaBHEHUI C MapaMeTpoM

56. [IpocTeiinye HepaBEeHCTBA C IBYMSI IEPEMEHHBIMU U UX CUCTEMBI

57. [Tpocreiimre HepaBeHCTBA C ABYMS MEPEMEHHBIMU M UX CHCTEMBbI

58. Pemienue 3amau

59. KonTponbnas pabora Ne 3

60. Pewmenue 3amau

61. UncnoBble NOCIEA0BATENbHOCTH

62. YucnoBble NOCIEI0BATENHHOCTH

63. Bospacranue, yopiBaHuE, OTPAHUYCHHOCTD U MIEPHOAMYHOCTH YUCIOBBIX
MOCIIeA0BATEIbHOCTEN

64. MeTto MaTeMaTUYECKON MHITYKIIMU

65. MeTo MaTeMaTu4ecKOi UHIYKITUI

66. MeTo 1 MaTeMaTH4ecKON UHITYKITUI

67. MeTto MaTeMaTUYECKON WHTYKIINU

68. Metoa MareMaTu4ecKol MHAYKIIMI

69. ApudmeTrnueckas porpeccusi.

70. CBoiicTBa 4JIeHOB apu(METHUECKONW TPOTpeccuu

71. ®dopmyna N—ro uieHa apuhMeTUIECKON MTPOTrPECCU

72. CymMa nepBbIX N 4IeHOB apu()METHUECKOM Tporpeccuu

73. CymMa nepBbIX N 4IeHOB apu(METHUECKOM Tporpeccuu

74. I'eomeTpuyeckas mporpeccusi.

75. CBolicTBa 4WJICHOB I'€OMETPHUECKON MTPOrpeccun

76. dopmylia N—T0 YieHa FreOMETPUYECKON MPOTrPECCUU

77. CyMMa n nepBbIX WICHOB F'€OMETPHUECKON MPOTPECCUH.

78. CyMMa n nepBbIX YIEHOB F€OMETPUYECKON MPOTrpeCcCUH.

79. beckoneuHo yObIBaroIIasi TeOMETPUIECKast TPOTPECCUST

80. Cymma 6eCKOHEYHO yOBIBAIOIICH FeOMETPUUECKON MPOTPECCHH.

81. 3a1aun Ha POICHTHI, 0AHKOBCKUE BKJIABI U KPEIHUTEHI

82. 3aauu Ha OIPOIEHTHI, 0AHKOBCKUE BKJIAIbl U KPEIHUTHI

83. Pemrenne 3amau

84. KonTposnbsHas pabota Ne 4

85. Pemenne 3amau

86. CreneHb ¢ HaTypaJbHBIM MoKazaresaeM. CTeNeHb ¢ 1eJIbIM N0Ka3aTeeM.

87. CBOICTBA CTENIEHU C LEJIBIM MTOKA3aTeIeM.




88.

Apudmernuecknii KOpeHb HaTYpaJIbHON CTEIICHH.

89. KopeHb HeU€THOM cTeneHu U3 OTPULATEIbHOIO YUCIIA.

90. CBoiicTBa apu()METHUECKOTO KOPHSI.

91. CreneHb ¢ pallnOHAIBHBIM [T0OKA3aTEIEM U €€ CBOWCTBA.

92. CreneHb ¢ pallMOHAJIBHBIM IIOKa3aTesIeM U e€ CBOMCTBA.

93. CreneHb ¢ pallMOHAIBHBIM [TOKA3aTENIEeM U €€ CBONCTBA.

94. HepaBeHCTBa U ypaBHEHUs, COJIeprKalllMe CTENIEHb

95. HepaBeHcTBa 1 ypaBHEHUs, COAEPIKAIINE CTEIICHb

96. HepaBeHCTBa U ypaBHEHUs, COAEPIKAIINE CTEIIEHb.

97. DyHKIIUA Y = K/X

98. DyHKIUSA Y = K/X

99. DyHKIUA Y = K/X

100. | ®yskuus y = ax+s/cx+d

101. | ®dyskuus y = ax+s/cx+d

102. | ®ysaknus y = ax+s/cx+d

103. | Pemenue 3amau

104. | Kontponbnas paborta Ne 5

105. | Pemenue 3amau

106. | CoObiTHs

107. | BeposSITHOCTH COOBITHS

108. | Pemenue 3agau

109. | CioxeHne 1 yMHOXKEHHE BEPOSITHOCTEH

110. | OtHOCHTENBbHAS YAaCTOTA U 3aKOH OOJIBIINX YHCEI

111. | Tabmuubl pacnpeneneHus. [lomuron yactor

112. | I'enepasibHasi COBOKYITHOCTh M BEIOOpKA

113. | llenTpasbHble TeHASHIIMU. Mepa pazopoca

114, | KomObuHaTtopHOE nmpaBmwiIo yMHOKeHUs. [lepectaHOBKY 1 (hakTopHal
115. | Yucno coueranuii u tpeyronbHuk [lackamns

116. | I'eomeTpuueckas BEpOSITHOCTb

117. | 'eomeTpuueckasi BEpOSITHOCTb

118. | Pemrenue 3agau

119. | KonTponbHas paboTta Ne6

120. | Peurenue 3agau

121. | Pagmnannas mepa yria

122. | TToBOpPOT TOYKHM BOKPYT Ha4yajga KOOPAMHAT

123. | Ompenenenue cuHyca, KOCHHYyCa, TAHT€HCAa U KOTAHT€HCa.

124. | CooTHOIIEHNE MEXTy TPUTOHOMETPHUYECKIMH (D)YHKIIMSIMU OJTHOTO M TOKE apryMeHTa
125. | CooTHOIIEHNE MEXTy TPUTOHOMETPUYECKMMHU (DYHKIIMSIMU OJTHOTO M TOKE apryMeHTa
126. | MI3MeHeHHWe 3HAKOB TPUTOHOMETPUIECKHUX (DYHKIMI MTPH N3MEHEHUH 3HAKa apryMeHTa
127. | I3MeHeHue 3HaKOB TPUTOHOMETPUYECKUX (PYHKIMI TPU N3MEHEHUH 3HAKa apryMeHTa
128. | ®opmymbl CIIOKEHUS

129. | ®opmymBl CIIOKEHUS

130. | ®opmyIbl ABOHHOIO apryMeHTa

131. | ®opmyssl ABOWHOTO apryMeHTa

132. | ®opmynbl npuBeACHUS

133. | ®opmynsl npuBEACHUS

134. | Tpuronomerpuueckue (GPyHKIMH OJOBHHHOTO apryMeHTa

135. | TpuroHnomerpuueckue (GPyHKIMH MOJOBUHHOTO apryMeHTa




136. | ®opmysbl CYMMBI M pa3HOCTH TPUTOHOMETPHUECKUX (DYHKIIMH

137. | ®opMyIbl CyMMBI U PA3HOCTH TPUTOHOMETPUYECKUX (PYHKITUI

138. | IIpeoOpa3zoBaHMs TPUTOHOMETPUYECKHUX BBIPAYKECHHM

139. | KonTposbHas pabota Ne7

140. | Pemenue 3agau

141. | IloBTOpeHue

142. | IloBTOpeHue

143. | [loBTOpeHue

144, | IToBTOpeHue

145. | IToBTOpeHue

146. | [ToBTOpenue

147. | IloBTOpeHue

148. | [NoBTOpenue

149. | IToBTOpEHUE

150. | IToBTOpenue

151. | [loBTOpeHue

152. | IToBTOpEHuUE

153. | IloBTOpenue

154, | IToBTOpEHUE

155. | [loBTOpeHue

156. | IToBTOpeHue

157. | IloBTOpEeHue

158. | IloBTOpenue

159. | IToBTOpEHUE

160. | IToBTOpenue

161. | IToBTOpeHue

162. | [loBTOpenue

163. | IToBTOpEeHue

164. | I[loBTOpenue

165. | IToBTOpenue

166. | [loBTOpenue

167. | [oBTOopenue

168. | [loBTOpenue

169. | IToBTOpenue

170. | [ToBTOpenue
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NOACHUTEJNIbHAA 3ANUCKA

OBLLAA XAPAKTEPUCTUKA YHEBHOIO NMPEAMETA
«MATEMATUKA» HA YINTIYBNIEHHOM YPOBHE. 7-9 KJACCbI

Pabouaa nporpamma mo wmaTeMaTHKe YINIYOJIEHHOTO YPOBHSA
oasa obyuarommuxcsa 7—9 KigaccoB paspaboTaHa Ha ocHoBe Deme-
PaIbHOTO TOCYJAapPCTBEHHOTO O0OPAa30BATEIBHOI'0 CTAHZAPTA OCHOB-
HOTrOo 00IIero o6pasoBaHUA C YYETOM M COBPEMEHHBIX MUPOBBIX
TpeOOBaHU, IPEAbABIAEMbIX K MaTeMaTUUYEeCKOMY 00pa3oBaHUIO,
U TPASUIUN POCCUHCKOTO 00pasoBaHHUsA, KOTOPbIe O0eCIIeUMBAIOT
OBJI[IEHME KJIIOUEBBIMU KOMIIETEHIIUAMM, COCTABJISIOIIMMU OCHO-
BY [OJs HeIPepbIBHOTO 00pasoBaHUA W CAMOPa3BUTUA, a TaKiKe
IIeJIOCTHOCTDL OOIEeKYJIbTYPHOTO, JUUYHOCTHOTO M TO3HABATEIbLHOTO
pasBuTusa obOydaromuxcs. B paboueil mporpamMme yUTeHBI HUAEU
u moJoiKeHuss KoHIlennuu pasBUTHA MaTeMaTHUeCKOTOo oO0pasoBa-
Husa B Poccuiickoit @enepamun.

B snoxy nudposoil Tpanchopmanuu Bcex chep UesoBeUeCKOM
IesiTeIbHOCTY HEBO3MOYKHO CTaTh OOpPAa3OBAHHBIM COBPEMEHHBLIM
yeJoBeKOM 06e3 0a30BOil MaTeMaTUYECKOM IIOATOTOBKH. Y:Ke B
IIIKOJIE MaTeMAaTHUKA CJYKUT OIMOPHBIM IIPEIMETOM MIJI U3yYeHUs
CME)KHBIX IUCIUILINH, a TOocJe IIKOJbI peaJbHON HeoOXOmMMO-
CTBHIO CTAHOBUTCS HEIPepPhIBHOE Oo0pa3oBaHUe, YTO TpedyeT IOJHO-
IeHHoI 6a30BOI 00Ie00pa3oBaTeIbLHON IIOATOTOBKM, B TOM YMCJIE
U MaTeMaTHuuecKoil. ITO 0o0yCJOBJIEHO TeM, UTO B HAIM OHU pPa-
cTéT ymcyo mpodeccuii, CBA3aHHBIX C HEIIOCPEJCTBEHHBIM IIpUMe-
HeHMeM MAaTeMaTHUK!: U B cdepe S3KOHOMUKU, M B OmM3Hece, U B
TEeXHOJIOTUYECKUX O00JIaCTAX, W [JasKke B T'yMaHHUTapHBIX cdepax.
Takum o6pasom, KpPyr IIKOJIBHUKOB, MIJA KOTOPBIX MaTeMaTHKa
MOJKeT CTaThb B OyAyllleM 3HAUMMBIM IIPEIMeTOM He TOJbKO C TOU-
KU 3peHus e€ MPUMEHeHUs B KU3HU, HO U B NPOdheCcCuOHATbHOMI
IesiTeIbHOCTU, PaCIIUPAETCS.

IIpakTHuyecKkas IMMOJE3HOCTH MATEMATHUKN OOyCJIOBJIE€HA TEM, UTO
e€ IpemMeTOM SBJIAIOTCA (PyHIAMEHTAJIbHbIE CTPYKTYPhI HAIIIEro
MHUpa: IIPOCTPaHCTBEeHHbIe (GOPMBI U KOJUUYECTBEHHBIE OTHOIIEHUS
OT IIPOCTEHUINNX, YCBANBAEMbIX B HEIIOCPEICTBEHHOM ONBITE, IO IO-
CTATOUHO CJIOXKHBIX, HEOOXOAUMBIX [IJIS Pa3BUTHUA HAYUHBIX U IIPU-
KJIAOHBIX Uaeii. Be3 KOHKPETHBIX MaTeMaTUUYeCKUX 3HAHUUN 3aTPYA-
HEHO MOHWMAaHUe MPUHIMIIOB YCTPOMCTBA U MCIIOJIb30BAHUA COBPeE-
MEHHOM TeXHWKN, BOCHPUATHE W MHTEPIIpeTanus pasHooOpasHOil
COIIMAJIbHOM, SKOHOMUYECKOM, MOJUTHUYECKON MHpOpMAaIlnl, MaJo-
s deKTUBHA MOBCEeAHEBHAA IIPAKTUUYECKas AeATeJbHOCTh. KaKmo-

4 Pa6ouas nporpamma



MYy YeJIOBEKY B CBOEH KUBHU IIPUXOAUTCSA BBIMIOJHATH PACUETHI U
COCTABJATH AJTOPUTMBI, HAXOAUTH W HPUMEHATH (QOPMYJIbI, BJa-
IeTh MPaKTUYECKMMHU NPUEMaMU TeOMEeTPUUYECKHUX H3MEpPeHUH u
TOCTPOEHUM, UNTATh WHMOPMAIINIO, MIPEICTABJIEHHYIO B BUIE Ta-
Oaui, guarpaMm U rpaduKOB, KUTHb B YCJIOBUAX HEOIPeNeJEHHO-
CTH U IOHUMATH BEPOSATHOCTHBINA XapaKTep CAYUYaWHBIX COOBITHIA.

OaHOBPEMEHHO C pacirupenueM chep NpUMeHEeHUs MaTeMaTUKU
B COBpPEMEHHOM OO0IlecTBe BCE 0OoJiee BasKHLIM CTAHOBUTCS MAaTe-
MATUYECKUHA CTUJIb MBIINLJIEHUS, IPOSBJISIONUNCA B OIPEIesIeH-
HBIX YMCTBEHHBIX HaBBLIKaxX. B IIpollecce M3yyeHUs MaTeMAaTUKU B
apceHaJ MPUEMOB U METOMOB MBIINIJIEHUS UYeJOBEKa €CTEeCTBEHHBIM
00pa3oM BKJIIOUYAIOTCS WHAYKIUA U AEIYKIUs, 0000IeHre U KOH-
KpeTusamnusa, aHaJu3 U CHUHTEe3, KJACCUPUKAIUSA U CHUCTeMaTH3a-
nusi, abcrparupopanve u aHajgoruda. OOBEKTHI MaTeMaTUUYECKUX
YMOBaKJIOUeHUH, IPaBUJIa UX KOHCTPYUPOBAHUA PACKPBLIBAIOT Me-
XaHU3M JIOTUYECKUX IIOCTPOEHUI, CIOCOOCTBYIOT BBHIPAOOTKE yMe-
HUA (POopMyJIUPOBATH, OOOCHOBBIBATH U MOKAa3LIBATL CYIKIEHU,
TeM caMbIM Pa3BMUBAIOT JIOTMUYECKOE MbIILIeHne. Bexmyias pojb
OPUHAIJIEKNAT MaTeMaTuKe U B GOPMUPOBAHUN AJITOPUTMUUECKOM
KOMIIOHEHTBHI MBIIJIEHUSI XM BOCIUTAHUU YMEHHUI IeiCTBOBATH IO
3aJaHHBIM aJrOPUTMAaM, COBEPIIeHCTBOBATL M3BECTHBIE UM KOH-
CTPYHPOBATL HOBBIE. B mpoliecce pelnieHmMA 3aJady — OCHOBHOI
yueOHOH MeATeJbHOCTH Ha YPOKAX MaTeMaTUKU — pPasBUBAIOTCS
TaKyKe TBOpYECKas M NPUKJIATHAA CTOPOHBI MBIIIJIEHUS.

Ob0yueHre mMaTeMaTHKe OAEéT BO3MOKHOCTH pasBHBATL y oOyua-
IONUXCSA TOUHYIO, PAI[MOHAJIBHYI0 W WHGOPMATUBHYIO PEeUb, yMe-
HUe oTOMpaTh HamboJiee MOAXOAAIINE A3LIKOBbIE, CUMBOJINUYECKUE,
rpaduUecKre CpeacTBa IJis BBIPAKEHUA CYKIEHUU M HATJIAIHOTO
UX IIpeACTaBJIeHUS.

Heo6xoguMbIM KOMIIOHEHTOM O00IIeli KyJbTYPhl B COBPEMEHHOM
TOJIKOBAHUU SABJIAETCA 00Ilee 3HAKOMCTBO C METOAAMU IMO3HAHUS
IefCTBUTEILHOCTH, IPeACTaBJIeHre O IIPeaMeTe W MeTomax MaTe-
MAaTUKWA, UX OTIUYUHA OT METOHOB IPYIMX €CTEeCTBEHHBIX U TyMa-
HUTAPHBIX HAyK, 00 OCOOEHHOCTAX IMPUMEHEeHUS MaTeMATUKU I
pellleHUs HayYHBIX UM NPUKJIAAHBIX 3amad. Takum obpasom, Mare-
MaTuuecKoe oOpas3oBaHME BHOCHUT CBOM BKJaa B GOpMUPOBaHUE
o01reii KyJbTyphbl YesloBeKa.

WNsyuenme wmaTeMaTHUKMU TaKiKe CIIOCOOCTBYET SCTETHUUECKOMY
BOCIIUTAHUIO YeJOBEKa, MMOHUMAHUIO KPacOThl WM M3AIIECTBA MAaTe-
MaTHUYECKUX PACCYKIEHUM, BOCHPUATUIO IeOMETPUUYECKUX (opm,
YCBOEHUIO UOeU CUMMETPUU.

B coorBercTBuu ¢ KoHIlenmuell pasBUTUSA MATEMAaTUYECKOTO 00-
pasoBanusa B Poccuiickoit @enepaliuu MmaTeMaTuuecKoe obOpasoBa-

MATEMATUKA. 7—9 knaccbl 5



HUe MOJIKHO pellaTh, B YaCTHOCTU, 3aJauu O0eCIleUyeHUs CTPAHbBI
BBINYCKHUKaMU, MaTeMaTUYeCcKas MOATOTOBKA KOTOPBIX JOCTATOY-
Ha O OPONOJIKeHus 00pasoBaHUA B PA3JINUYHBIX HAIIPABIEHUAX,
BKJIIOUAsA MaTeMaTHUUYecKUe WCCIefoBaHUA, paboTy B cdepe wuH-
dopMaInMOHHBIX TEXHOJOTHWil, IpemofaBaHue MaTeMaTHUKU U Ip.,
C OOHOM CTOPOHBI, W NPUMEHEHNe MAaTeMaTUKN B APYrHUX HayKax,
B WH)KEHEPHO-TeXHOJIOTUYECKON M COIUAJIbHOU cdepe C IPyroit
CTOPOHBI. [{J1d obecmeueHUA AOCTUMKEHUS COOTBETCTBYIOIIEIl 9THUM
3amauaM MaTeMaTHYeCKOM IIOATOTOBKH OOYYarOIIUXCS, IJIS YIOB-
JIETBOPEHUA HMX 3aIlPOCOB M BO3MOKHOCTEH HIpegHasHaueHa IIPO-
rpamMMa yIiIyOJIEHHOTO M3yuyeHUs MareMaTuku. [Iporpamma yriy-
OGJIEHHOTO YPOBHS AAET BO3SMOKHOCTH PACIIUPUTH U YINIYyOUTh KPYT
M3y4aeMbIX BOIIPOCOB, CO3HAThH OoJiee IIEJIOCTHOE IIPEJCTABICHUE O
cucTeMe MaTeMaTUYeCKUX 3HaHUI, copMUPOBAThH 0ojiee YCTONUM-
BbIe M OCO3HAHHBLIE YMEHUI.

LEJN N OCOBEHHOCTW U3YYEHWUA YYEBHOIO NMPEAMETA
«MATEMATUKA» HA YINTYBJIEHHOM YPOBHE. 7-9 KJ1ACCbI

ITpuopurerHbIMU HeaaAMU OOyUeHUs MaTeMaTuke B 7—9 KJac-
cax SBJISIIOTCS:
® (hopMHUpPOBaHME IEHTPAJbHBIX MaTeMAaTHUUECKUX IMOHATUMN (Uuc-
JIO, BeJIMUMHA, reoMeTpuueckas purypa, mepeMeHHas, BEPOST-
HOCTBb, (PYHKIUS), 00eCIeumBaIOINX IIPEeMCTBEHHOCTh U IIep-
CIIEKTUBHOCTH MAaTEMAaTHUYECKOTO O0pPa30BaHUA 00yUAIOIIMXCH;
® [oABeleHNEe yJallluXCs Ha AOCTYIIHOM [IJs HUX yPOBHE K OCO3-
HAHWIO B3aMMOCBA3M MAaTEMATHUKN U OKPY’KAIOIIEero MUpa, IOHU’-
MaHMWe MaTeMaTUKU KaK JacTH oOIell KyJbTyphbl UeJOBeUeCTBa;
® Da3BUTHE WHTEJIEKTYaJbHBIX M TBOPUECKUX CIIOCOOHOCTEI yua-
IIUXCsI, ITO3HABATEILHOM aKTUBHOCTHU, MCCJIEIOBATEIbCKUX YMEHU,
KPUTHUYHOCTY MBINIJIEHUA, NHTepeca K M3YYeHUI0 MaTeMATHUKU;
® (opMupoBaHWE (PYHKIMOHAJIBHON MATEMAaTUYECKON T'PaMOTHO-
CTU: YMEHUA PACIIO3HABATh NIPOABJIEHUA MaTeMaTUUYECKUX II0-
HATUI, 00bEKTOB M 3aKOHOMEPHOCTEH B pPeabHBIX JKM3HEHHBIX
CUTyallusIX U IIPU U3YyUYEHUU APYTUX YUEOHBIX MPEIMETOB, IIPO-
ABJIEHUA 3aBUCUMOCTEH ¥ 3aKOHOMEPHOCTell, (popMyJIUPOBATH
uX Ha sA3bIKe MaTeMaTUKW W CO3JaBaTh MaTeMaTUYeCKue MOJe-
JU, IPUMEHSATh OCBOEHHBIM MaTeMAaTUUYEeCKUU ammmapar IJs pe-
MIeHUs IMPAKTUKO-OPUEeHTUPOBAHHBIX 3a7ady, MHTEPIPETUPOBATH
U OIleHWBATh IOJYUEeHHBIE PEe3yJILTATHI.
OcHOBHBIE JUHUU COAEP:KaHUS Kypca MaTeMaTUKU B 7—9 Kiac-
cax: «Uwmcna u BeIUMCIEHUA», «Asredopa» («Airebpamdeckre BbI-
paxkeHUs», «YpaBHEHUA WM HepaBEeHCTBa»), «DyHKIum», «leome-
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Tpus («I'eomerpuueckue (purypbl m uX cBOMcTBa», «V3mepeHue
TeOMEeTPUUYECKNX BEJIWYUH»), «BepodATHOCTH M cTaTucTUKa». [laH-
Hble JUHUU PasBUBAIOTCA HapaLJIeIbHO, KaKJasd B COOTBETCTBUU
C COOCTBEHHOU TIPUPOAON W TPAAUIIUAMU, OTHAKO He He3aBHCUMO
OJlHA OT APYro¥, a B TECHOM KOHTaKTe M B3amMmopeiicTBum. Kpome
9TOT0, UX OOBEAUWHSET JIOTUUEeCKas COCTABJIAIONIASA, TPAIUIIMOHHO
mpucylnas MaTeMaTHKe U IIPOHU3BIBAIOIIAS BCE MaTeMaTHUUeCKUe
Kypchbl U comepskaTenbuble JuHuu. ChopmynampoBanHoe B Deme-
PaIbHOM T'OCYZAapCTBEHHOM OOpPAa30OBaTEIbHOM CTaHIapTe TpedoBa-
HHEe «yMeTh CBOOOJHO OIepHPOBATH IOHATUAMM: OIpeJeieHue,
aKcmoma, TeopeMa, JOKa3aTeJbCTBO, PABHOCUJIbHBIE (POPMYIUPOB-
KU YTBEP!KAEHU, o0paTHOe W IPOTUBOIIOJOKHOE YTBEPKIEHUST;
yMeHNe TPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI; YMeHUe BBIBO-
IUTh OPMYJIbI W MPOBOAUTH MTOKA3aTeJIbCTBA, B TOM UYHCJIE METO-
IOM OT IIPOTUBHOTO WM METOAOM MATEeMaTUUYECKON WMHIAYKIIUH» OT-
HOCHUTCS KO BCeM KypcaM, a (popMHupPOBaHUE JIOTUYECKUX yYMEHUHN
pacmpenesisgeTca IO BCEM rofaM OOYUeHU.

Copmep:kanme o0pa3oBaHUs, COOTBETCTBYIOIIEE IIPEIMETHBIM
pe3yabpTaTaM oOcBoeHUsA PabGoueil mporpaMMbl, pacIpeneEHHBIM
mo romaM OOy4YeHUs, CTPYKTYPHUPOBAHO TaKMM 00pasom, YTOOBI
KO BCEM OCHOBHBIM, NPUHIMINAJILHBIM BOIIPOCAM OOydYarolIuecs
obOpaIajanch HEOJHOKPATHO, YTOOBI OBJaJeHNe MAaTeMaTUUeCKI-
MU TOHATHUAMN W HABBIKAMHU OCYIIECTBJSJIOCH IIOCJIEI0BATEIHHO
U TIOCTYNATEeJbHO, C COOJIOAeHWEM NPUHIIUIA TIPEeeMCTBEeHHOCTH,
a HOBBIE 3HAHUA BKJIIOYAJNUCH B OOIIYIO0 CUCTEMY MaTeMaTHUUYECKUX
IpeACTaBIeHUN O0yUAIOIUXCsA, PACIIUPSAA W yIiayoasas eé, obpa-
3ys IPOYHBIE MHOKECTBEHHbIE CBSI3HU.

MECTO YYEBHOIO NPEAMETA «MATEMATUKA»
HA YITNYBJIEHHOM YPOBHE B YYEBHOM MAAHE. 7-9 KNACChI

B coorBercTBUM ¢ DPenmepasbHBIM T'OCyJapCTBEHHBIM 00paso-
BaTeJILHBIM CTAaHZAPTOM OCHOBHOTO O0IIlero oO0pasoBaHUA MaTeMa-
TUKA SBJSETCS O0S3aTeJbHBIM I[IpPEeIMeTOM Ha [JAaHHOM YPOBHE
o0pas3oBaHUA U U3yUaeTCA Ha YIVIYOJIEHHOM YPOBHE B paMKax cJe-
IYIOMMUX y4eOHBIX KypcoB: «Amarebpa», «leomerpusa», «Beposar-
HOCTb U CTATHUCTUKA».

Hacroameit mporpammoil mpegycMaTpUBaeTCA BbIJeJieHUE B
yuyeOHOM IIJIaHe Ha M3ydeHUe MaTeMaTuKu B 7—9 Kiaccax 8 yueo-
HBIX YAaCOB B HEJEJNI0 B TeUeHUEe KaKIOr0 roja OOydYeHUs, BCETO
816 yueOHBIX UACOB.

TemaTruecKoe IIaHUPOBaHME YUeOHBIX KYPCOB M PEKOMEHIye-
Moe pacipefesieHre y4eOHOro BpeMeHU AJIsA U3YUYeHUS OTAEeJbHBIX
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TeM, IpeJJIoKeHHble B HACTOAIel IporpaMme, HaIO paccMaTpu-
BaThb KaK IPUMEPHBIE OPUEHTUPHI B IIOMOIIEL COCTABUTEII0 aBTOD-
CcKoUl paboueil mporpaMMbl U IIPeKIe BCETO YUHTEJ 0. ABTOP pa-
0oueii MpPOTpPaMMbI BIpPaBe YBEJIWUUTH WU YMEHBIIUTH IIPEIJIO-
JKeHHOe YUCJ0 YYeOHBIX YacoOB HA TeMy, YTOObI yriIyOuUThCA B
TeMaTuKy, 0ojiee 3aMHTEPECOBABIIYI0 YUYEHUKOB, WUJIU HAIPABUTH
ycunmsa Ha IpeojoJieHue 3aTpynHeHuil. KosmdyecTBO MPOBEPOUHBIX
pabor (TeMaTMUYecKUil M UTOTOBBIM KOHTPOJHh KadeCcTBa yCBOEHUA
yueOHOTO MaTepuaia) U UX TUIl (CaMOCTOATEIbHbIE M KOHTPOJb-
HbIe PaboThI, TECTHI) OCTAIOTCS HA YCMOTpeHUe yuuTeiad. Taxixe
yUUTeJ b BIpPaBe YBEJIWUYUTH WJIN YMEHBIIUTH YUCJIO y4eOHBIX Ua-
COB, OTBEINEHHBIX B IIporpamMme Ha 0000IeHVE, IIOBTOPEHUE, CHU-
cTeMaTHU3aIuio 3HAHUNM 00yduaronnxca. EMTMHCTBEHHBIM, HO HIPUH-
IUIMAIbHO BajKHBIM KPUTepUeM fABJSAeTCA NOCTHUKeHUe pel3yJibTa-
TOB 00yUYeHUdA, YKAa3aHHBIX B HACTOAIINEN IIporpaMMe.
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NNAHWUPYEMBIE PE3VJIbTATbI OCBOEHWUA YYEBHOIO0 NMPEAMETA
«MATEMATUKA» HA YINYBJIEHHOM YPOBHE. 7-9 KJIACCbI

OcBoenune yuebHOrOo mpeamera «MaremMaTuKa» TOJIKHO obOeclie-
YMBaTh NOCTH)KEHHE Ha YPOBHE OCHOBHOT'O 00IIero ob6pasoBaHUS
CIeNYIONINX JIMYHOCTHBIX, METAIIPeIMEeTHBIX U IIPeIMEeTHBIX o0pa-
30BaTEJIbHBIX Pe3yJIbTATOB.

JINYHOCTHBIE PE3Y/bTATDI

JInuHOCTHBIE pe3yJabTaTbl OCBOEHUSA IIPOTPAMMBI yUYeOHOTO
npenmera «MaremaTuka» xXapaKTepU3YIOTCHA:

I'IanmomquKoe BOCNUTaHUe:

OpOosBJIeHUEeM HHTepeca K IIPOIJIOMY M HACTOAIIEMY POCCHI-
CKOI MAaTeMaTHUKHU, I[€eHHOCTHBIM OTHOIIEHHEM K JOCTUKEeHUSIM
POCCUMCKNX MAaTeMATUKOB M POCCHUUCKON MaTeMaTHYeCKOH IIKO-
JbI, K WCIIOJBb30BAHUIO 3TUX MOCTHIKEHUN B APYrUX HAyKaxX #
IIPUKJIATHBIX cepax.

I'pa»(p,chr(oe M AYXOBHO-HPABCTBEHHOE BOCNUTAHUE!:

TOTOBHOCTBHIO K BBINOJIHEHUIO O0A3aHHOCTEH IpasKZaHUWHA W pe-
aj3aluy ero IIpas, IIPeACcTaBJIeHNeM O MaTeMaTUYEeCKUX OCHOBAaX
GYHKIIMOHUPOBAHUSA PAa3JIUUYHBIX CTPYKTYD, SBJIEHUM, IPOIEAYP
TpasKIaHCKOTO o0ImecTBa (BHIOOPHI, OIMPOCHI M TP.); TOTOBHOCTBHIO
K OOCY:KIEHMIO STUYECKUX HPOOJIEeM, CBA3AHHBIX C MIPAKTUYECKUM
OpUMeHEeHUEeM JOCTUIKEeHUIl HAayK!, OCO3HAHMEM BAaKHOCTU MO-
PATBbHO-3TUYECKUX IIPUHIUIOB B IESATEILHOCTHA YUEHOTO.

prJJ,OBOE BOCNUTaHUe:

YCTAHOBKOW Ha aKTHWBHOE yUYaCTUe B PEIIeHUW NPAKTUUYECKUX
3amau MaTeMaTUUYeCKOM HalpaBJIeHHOCTU, OCO3HAHWEM Ba’KHOCTU
MaTeMaTUYeCcKoro o0pa3oBaHUA HA HNPOTAKEHUN BCEH KU3HU IJIA
YCIIeITHOM ITPO(eCcCUOHANIBHON NeATeIbHOCTH U PasBUTHEM Heo0-
XOAUMBIX YMEHUII; OCO3HAHHBIM BBIOOPOM U ITIOCTPOEHUWEM WHIU-
BUIYaJbHO! TpaeKTOPUU OOpPa30BaHUA U KUSHEHHBLIX IIJIAHOB C
yUETOM JIMUYHBIX MHTEPECOB W OOIIECTBEHHBIX ITOTPeOHOCTEel.

JcTeTuyeckoe BOCNMTAHME:

CIIOCOOHOCTBHIO K OMOIIMOHAJIBHOMY M 9CTETUYECKOMY BOCIIPDHUI-
THUIO MaTeMaTU4YeCKUX O6’I>eKTOB, 3agmav, peIHeHPIfI, paccymneHHf/i;
YMEHUIO BHUOETh MaTeMaTU4YeCKre 3aKOHOMEPHOCTHU B MCKYCCTBE.
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U,eHHOCTM HAy4YHOro NO3HaHwuA:

OpHeHTaledl B JeATEeJbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hayd-
HBIX IIPEJCTaBJIeHUiI 00 OCHOBHBIX 3aKOHOMEDHOCTAX Pa3BUTUSA
YeJIOBEeKa, IPUPOABI U OOIIecTBa, MOHUMAHUWEM MaTeMaTHUUYEeCKOM
HAayKU Kak cdephbl YeJIOBEUYECKOIl AesATeJbHOCTH, ITAIOB €€ pas-
BUTUA W 3HAYUMOCTU AJIA Pa3BUTUS IIUBUJIMBAINU; OBJIaJeHUEM
SABBIKOM MAaTEeMATUKU U MaTeMaTHYEeCKON KyJbTYPOH KaK cpem-
CTBOM IIO3HAHWA MHUPA; OBJAJAEHWEM HABBIKAMU HCCJIENOBATEb-
CKOH JIesTeJIbHOCTH.

®usnyeckoe BocnuTtaHue, (bOpMMpOBaHMe KyNbTypbl 340P0BbA
M 3MOLUMOHANbHOTO 6nar0nonqu|:

TOTOBHOCTBHIO IIPUMEHSATh MaTeMaTHuecKrue 3HAHUSA B MHTepecax
CBOEr0 3[I0POBbLA, BENEHUA 3J0POBOTO oOpasa KU3HU (3LOPOBOE
nuranue, cOaJaHCUPOBAHHBLINA PEXKUM 3aHATUN W OTABIXA, PEry-
JspHasa (uanyecKkad aKTUBHOCTH); COPMUPOBAHHOCTHIO HABBIKA
pediiekcuy, TpU3HAHMEM CBOEro IpaBa Ha OIIMOKYy WM TAKOro Ke
mpaBa APYroro 4ejoBeKa.

JKonoruyeckoe BoCnuTaHue:

OpI/IeHTaIIHeﬁ Ha IIPDMMEHEeHNEe MaTeMaTUu4YeCKUX 3HAHUN MJIdA pe-
IIeHUA 3a7a4 B O0JACTH COXPAHHOCTU OKPYSKAIOINEN Cpembl, ILIa-
HUPOBAHUS IIOCTYIIKOB U OIEHKM HX BO3MOXKHBIX IIOCJIEICTBUMA
IJIsI OKPYJKAIOIIel cpefbl; OCO3HAHMEM IIOOAJIbHOIO XapakTepa
SKOJIOTUUECKUX MHPOO0JeM U MyTell WX pelleHusd.

JInuHOCTHbIE pe3ynbTaThl, 06ecneynBaioLMe afanTauuto odyyaiowuerocs
K U3MEHSIOWMUMCS YC0BUAM COLMANbHOM U NPUPOJHON CPeabl:

TOTOBHOCTBIO K JeHCTBUAM B YCJIOBUAX HEOIIPEAEJIEHHOCTHU, II0-
BBINIEHUIO YPOBHS CBOEH KOMIETEHTHOCTHU Uepe3 IIPaKTUUYECKYIO
IeATeJbHOCTh, B TOM YMCJIEe yMeHNe YUYUThCA y APYrux JIomae,
npuobpeTaTh B COBMECTHON AeATEJbHOCTH HOBBbIe 3HAHUA, HABBIKU
¥ KOMIIETEHIIUU M3 OIBITA APYTUX;

HEeOOXOIMMOCTBI0 B (OPMHUPOBAHUU HOBBIX B3HAHUMN, (HopMmy-
JUPOBATh WIEeU, MOHATUS, TUIOTEe3bl 00 00BbeKTaxX W SABJIEHUIX,
B TOM YMCJe paHee He WN3BECTHBLIX, OCO3HABATH AePUITUTHI COO-
CTBEHHBIX 3HAHUI W KOMIIETEHTHOCTEelW, MJaHWPOBATH CBOE pas-
BUTHE;

CIIOCOOHOCTBHIO OCO3HABATHL CTPECCOBYIO CHUTYaIlMIO, BOCIPUHU-
MaThb CTPECCOBYIO CHUTYaIlMI0 KaK BBIBOB, TPeOYIOIINII KOHTPMED,
KOPPEKTUPOBATh MPUHUMAaeMble PeIleHusA W NeNCTBUA, POpMYJIU-
poBaTh U OIEHUBATL PUCKU U IOCJEICTBUA, (POPMUPOBATEL OIIBIT.

10 Pa6ouas nporpamma



METANPEOMETHBIE PE3YJIbTATHI

MeranpegmeTHble pe3yabTaThl OCBOEHUA IPOTPAMMBI yueOHOTO
npenmeta «MaTemaTuka» XapaKTepU3YIOTCA OBJIaJleHUEM:

1) YHusepcanvHbimu no3nasameanvHvimu Oeiicmausimu, obe-
cneyusanwWumMu Qopmuposarnue 0a308blX KOZHUMUBHbLX NpPOuec-
coe obyuaouwuxcsa (oceéoenue memodo6 NO3HAHUSL OKPYHIAOU,ez0
MUpa; npumMeHeHue JA0ZUYeCKUX, UCCAed08amesbCKUX onepayull,
ymeHuil pabomambsv ¢ uH@opmayueil).

ba3zoBble noruyeckme pencTems:

® BLIABJIATL U XapaKTepU30BaTh CYIIECTBEHHbIE IIPU3HAKU MaTe-
MaTUYECKUX OOBEKTOB, IMOHATUI, OTHOIIEHUN MEXKAY MOHATUA-
Mu; (QOPMYJUPOBATL OIPEAEeJeHUsl IIOHATUI; yCTAHABJIUBATH
CYIIECTBEHHBINI IIPU3HAK KJjacCU@UKAIUM, OCHOBAHUA MIJIA
0000IIeHnsA 1 CPaBHEHUSA, KPUTEPUU IIPOBOAMMOTO aHAJN3a;

® BOCIIPUHUMATH, (QOPMYJUPOBATH U INIPEOOPA3OBBIBATH CYIKIe-
HUS: YTBEPAUTEJIbHBIE U OTPUIATEIbHbIE, eIUHUYHbIE, YaCTHBIE
u 00II1e; yCJIOBHBIE;

® BLIABJIATL MaTeMaTHUYeCKHe 3aKOHOMEDHOCTHM, B3aMMOCBA3U U
OpoTuBOpeunsi B akTax, HaHHBIX, HAOJIIOJEHUAX U YTBEPKAE-
HUAX; IpeAjiaraTb KPUTEPUU IJIA BBIIBICHUA 3aKOHOMEPHOCTEN
Y OPOTUBOPEUUIA;

® 1esIaTh BBIBOABI C MCIIOJIH30BAHWEM 3aKOHOB JIOTUKU, AEIYKTUB-
HBIX ¥ WHAYKTUBHBIX YyMOBaKJIIOUEHUIl, YMO3aKJIIOUEeHUH II0
aHAJIOTUN;

® pazbupaTh [OKa3aTeJbCTBA MATEMATUYECKUX YTBEP:KISHUNA
(OIpAMBIE U OT MPOTHUBHOTO), IPOBOAUTH CAMOCTOSATEIBHO JOKAa-
3aTeJIbCTBA MaTeMaTHYeCKNX (DAKTOB, BBICTPAMBATH apryMeHTa-
U0, IPUBOAUTH IPUMEPHI M KOHTPIPUMEDPHI, IPUMEHATH Me-
TOL MaTeMaTHUYeCKON WHAYKIMM; OOOCHOBBIBATHL COOCTBEHHBIE
paccy:KIeHus;

® BLIOUpATH cIOco0 pelreHUA y4ueOHOHM 3amauu (CpaBHUBATH He-
CKOJIbKO BapMAaHTOB DPeIIeHWs, BbIOMpATh Hambojiee IIOAXOMA-
MU ¢ yYETOM CaAMOCTOATEJIBHO BBIIEJIEHHBIX KPUTEPUEB).

ba3oBble uccnepoBartenbckme aencTBuA:

® ILICIIOJIB30BaTh BOIIPOCHI KaK MUCCJIEIOBATENILCKUN UHCTPYMEHT
IIO3HAHUA; (POPMyJIUPOBATH BOIPOCHI, (PUKCUPYIOIINE IIPOTUBO-
peune, mMpobIeMy, CaMOCTOATEJHbHO YCTAHABIMBATHL HCKOMOE U
IaHHoe, (OpPMUPOBATH T'HUIIOTE3Y, apryMeHTHUPOBATH CBOIO IIO-
3UIUI0, MHEHUE;
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IPOBOAUTH II0 CAMOCTOATEJIHHO COCTABJIEHHOMY IIJIAHY SKCIEePU-
MEHT, WHCCJIeJOBAHUE II0 YCTAHOBJIEHUIO OCOOEHHOCTEM Marema-
TUYECKOro 00'beKTa, 3aBUCHUMOCTEN OOBLEKTOB MEXKAY CO00ii;
CaMOCTOATEJIBHO (POPMYJINPOBATL O0OOIIEHU W BLIBOIBI IO pe-
3yJbTaTaM IIPOBEIEHHOTO HAOJIONEHUs, HCCJIEIOBAHUS, JKCIIe-
PpUMEHTa, OI[EHMBATh JOCTOBEPHOCTH IIOJYUYEHHBIX PE3yJIbTATOB,
BBIBOJOB 1 OOOOILEHUI;

IPOTHO3MPOBATL BO3MOKHOE PA3BUTHE IIPOIECCA, A TAKMKE BbI-
IBUTATH IIPEAIIOJIOMKEHUS O €ro PasBUTUU B HOBBIX YCJIOBUSIX.

Pa6oTa ¢ uHcopmauuei:

BBISBJIATh HENOCTATOUHOCTh U U30LITOYHOCTL WH(pOpMAaIUU,
JaHHBIX, HEOOXOAMMBIX IJISA PEIIeHUs 3aLaulu;

BBIOMpPATDH, AaHAJIM3UPOBATH, CHUCTEMATU3UPOBATL 1 MHTEPIPETH-
poBaTh MHMPOPMAINIO PA3INUYHBLIX BUAOB U (POPM IIpeAcTaBJIe-
HUA;

BBIOMpPATL (POPMY IIPEACTABIEHUS MHMPOPMALUNA U HJLIIOCTPUPO-
BaTh pelllaeMble 3aJauyM CXeMaMW, JuarpaMMaMi, MHOH rpadmu-
KON M MX KOMOMHAIIMAMIU;

OLIEHMBATL HANEKHOCTh MHMOPMALUU II0 KPUTEPUAM, IIPEIJIO-
JKeHHBIM WJIN CHOPMYJIUPOBAHHBIM CAMOCTOATEIBHO.

2) YuueepcanvHbiMU KOMMYyHUKAMUEHBIMU Oelicmeusimu,

obecneuusanuwumy CcQOPMUPOBAHHOCMb COUUAJbHLLX HABLLKOS
obyuarnuwuxcs.

06ueHue:

12

BOCIPUHUMATL U (POPMYJIUPOBATH CYKAEHUS B COOTBETCTBUU C
YCJIOBUAMU U IEJAMHU OOIIEeHWA; SICHO, TOUYHO, T'PAMOTHO BBI-
paxxaTh CBOIO TOYUKY 3PEHHSA B YCTHBIX M MNHNCHBMEHHBIX TEKCTaX,
IaBaTh MOSCHEHUA IO XOAY PelleHusd 3aJaduur, KOMMEHTUPOBATD
HOJIyUYeHHBIA pPe3yJbTaT;

B Xome OOCY:KIeHWA 3aJaBaTh BOIPOCHI IIO CYIIECTBY OOCY:KIa-
eMoii TeMbl, Ipo0JeMbl, PelIaeMoii 3aJaun, BEICKa3bIBaTh UIENU,
HalleJIeHHbIe Ha IMOUCK PeIleHUs; COMOCTABIATL CBOU CYKICHIS
C CYMIOEHUAMU APYrUX YYACTHUKOB [AUAJIOra, OOHAPYKUBATH
pasiuyre W CXOACTBO IO3UIIHII; B KOPPEKTHOI dopme (popmy-
JVUPOBATH PA3HOTJIACUSA, CBOU BO3PAKEHUT;

IPEeACTAaBIATL Pe3yJbTAThl PeIlleHus 3amaul, SKCIepPUMeHTa,
uccJIeIOBaHUA, IIPOEKTa; CaMOCTOSTENbHO BBIOMpPATh (opMar
BBICTYILIEHUS C YUYETOM 3a7au IIPpe3eHTallui W OCOO0eHHOoCTel
ayaUTOPUH.
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CoTpyaHUYecTBO:

TOHUMATh U MUCHOJB30BATh IIPEUMYIECTBA KOMAHIHON W WHIU-
BUAYAJbHOM pPaOOTHI IPU PeIIeHUU YUeOHBIX MAaTeMaTUUYECKUX
3amav; IPUHUMATH I[eJIb COBMECTHOM AeATeIbHOCTU, IIJIaHUPO-
BaThb OPraHM3aIlui0 COBMECTHOI pPaboOThI, PaCIpPenesATh BUIbI
paboT, moroBapuBaThCs, O0CYKIATh IIPOIlECC W Pe3yabTaT pabo-
ThI; 0000II[aTh MHEHUS HECKOJbKUX JIIOHEi;

y4acTBOBaTh B TPYNIOBBIX (opMax padorsl (00CyKIeHUsA, 00-
MEH MHEHHI, «MO3rOBbI€ IITYPMbBI» UM WHBIE); BBIIOJHATL CBOIO
yacTh paboThl WM KOOPAWHUPOBATH CBOU MAeHCTBUS C APYyTUMU
yjeHaM” KOMAaH[IbI; OI[EHMBATh KauyecTBO pe3yJjbTaTa U Kaue-
CTBO CBOEro BKJIaZla B OOIUII pe3yJIbTAT II0 KPUTEPUIM, cHOp-
MYJUPOBAHHBIM YUYACTHUKAMU B3aWMOAENCTBUA.

3) Vrusepcanvhvimu pezyaamuenvimu Oeiicmaeusmu, obecne-

YUBAIOW UMY (POPMUPOBAHUE CMbLCIOBLLX YCMAHOB0K U HCU3HEH-
HblX HABbLKO6 JAULHOCMU.

CamoopraHusauus:

BBIABJIATH IPOOJEMBI IJis pPelleHUs B KU3HEHHBIX U YUeOHBIX
CUTyallusiX; OPUEHTUPOBATHCA B PA3JIUUYHBIX ITOAXONaX IMPUHA-
TUSA pelleHu (MHAUBUIYyaJIbHOE, T'PYIIIIOBOE);

CaMOCTOATEIHFHO COCTABJIATH IJIAH, JITOPUTM DelIeHUd 3aaduu
(unu ero 4acThb), BHIOMPATH CIIOCOO PEIIeHUA C YIETOM KMMEFO-
IUXCS PEecypcoB M COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHUPO-
BaTh W KOPPEKTUPOBATL BAPUAHTHI PEIEeHWI ¢ y4ETOM HOBOU
nH(popManun.

CaMOKOHTpONb:

BJIAZEeTh CIIOcOOaMU CAMOIIPOBEPKM, CAMOKOHTPOJSA Tpoliecca u
pesyJjbTaTa pelleHus MaTeMaTHYecKOoii 3amaun, CaMOMOTHBA-
nuu U peduieKcuu;

TpeaBUIEeTh TPYIHOCTU, KOTOPhIE MOTYT BOSHUKHYTH IIPU PEIIeHUN
3a/aul, BHOCUTH KOPPEKTUBHI B JAEATEIHHOCTH HA OCHOBE HOBBIX
00CTOATENBCTB, HAUIEHHBIX OIIMOOK, BBIABJIEHHBIX TPYAHOCTEI;
OIIeHUBATL COOTBETCTBUE pPe3yJbTaTa IesTEeIbHOCTU TOCTAaBJIEH-
HOUM I[eJI1 U YCJIIOBUSAM, OOBACHATH IMPUUYUHBI JOCTUKEHUA WU
HEeIOCTUIKeHUA IeJN, HaXOAUTL OINMNOKY, HAaBATh OIEHKY IIPU-
00OpEeTEHHOMY OIIBITY.

IMOLMUOHANbHBIA UHTENIEKT:

BBIPAKaATh SMOIUU IPU U3YUEHUN MaTeMaTHUUYECKHX O0HEKTOB U
daKToOB, IaBaTh SMOIMOHAJBHYIO OIIEHKY PeIleHUs 3aJauu.
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NPEAMETHbBIE PE3YJIbTATDI

IlpegmerHble pe3yabTaThl OCBOeHUs Paboueil mporpaMMBbI IIO
MaTeMaTuKe yIIyOJEHHOTO YPOBHSA IIpPEICTAaBJIE€HBLI IO TomaM o00-
YUEHUs B CJIENYIOUINX pasfiesiaX IPorpaMMbl B paMKaX OTAEJbHBIX
KypcoB nmias 7—9 KiaccoB: «Axrebpa», «[eomerpusi», «Beposar-
HOCTb U CTATUCTUKA».

PasBuTHme jloruuecKkmx IpeACTABIEHUIN M HABBIKOB JIOTUUYECKOTO
MBIIILJIEHUA O0yYaIOIUXCA OCYILIECTBIAETCSA B PaMKaxX BCeX Ha3BaH-
HBIX KypPCOB Ha MPOTAKEHUU BCeX JieT o0yueHus. Ilpemmonaraercs,
YTO BBINIYCKHUK OCHOBHOI IIIKOJIBI CMOYKET CTPOUTH BHICKA3bIBAHUS
¥ OTPUIIAHUA BBICKA3bIBAHWUI, PACTIO3HABATL MCTUHHBIE U JIOKHBIE
BBICKA3bIBaHUA, IMPUBOAUTH MPUMEPHI M KOHTPIPUMEDHI, BBHITOJI-
HATH ONlepaIny HaJl BLICKA3BIBAHUAMU, CTPOUTH BBICKA3BIBAHUA U
paccy:KIeHUsA Ha OCHOBE JIOTUYECKUX IIPaBUJI, PelIaTh JIOTUYe-
CKUe 3aJadyu, HAYYUTCSA NPUMEHATH METOJ MaTeMaTHUUeCKON WH-
OYKIIU, OBJIAZieeT MOHATHUAMU: OIIpelesieHue, akcuoMa, Teopema,
IOKAa3aTeJIbCTBO — ¥ HAYYUTCA MCIIOJb30BATh UX IIPU BBIIOJIHE-
HUM y4eOHBIX M BHey4YeOHBIX 3amau. IIpm sTOM BBeIeHUE OCHOB-
HBIX JIOTMUYECKUX IIOHATUIN U OCBOEHWE OCHOBHBIX CBA3AHHBIX C
HUMHU BUJOB [IEATEJIbHOCTU OTHECEHO K Kypcy «BeposaTHOCTL 1
CTAaTUCTUKA» W TaK Ke pacIpelesieHO 0 rojaM OO0ydYeHU!.

B pamkax Bcex TPExX KypCOB OCYIIECTBJSETCA (POpMUPOBAHUE
YMeHUs BBIOMPATh MOAXONAINUNI METON AJIA PEelleHus 3aJaui, BbI-
ABJATH IIPUMEPHl MaTeMaTUYEeCKUX 3aKOHOMEDPHOCTEH B IPUPOXE
U OOIIeCTBEHHOI 'KM3HU, PACIIO3HABATH IIPOsIBJIE€HNE 3aKOHOB Ma-
TEMaTUKU B HCKYCCTBE, IPUMEHATH MaTeMaTHUUYeCcKUe 3HAHUA U
OOBIT MaTeMaTUUYECKON JeATEeJbHOCTH B CHUTyaIUAX pPeaJIbHOI
Ku3Hu. OOyuaronimecsa 3HAKOMSATCSI U YYATCS OMUCHLIBATH OTHEb-
HbIe BBLAAMOIINECS HAyYHBbIE Pe3yJIbTAaThl, IOJYUeHHbIe B X0/le pas-
BUTUA apuPMeTUKMU, ajaredpbl, TeOMETPUN, TEOPUU BEPOATHOCTE,
CTATUCTUKU, IIPUBOAUTHL HNPUMEPhl MATEMATUUYECKUX OTKPBITUUA U
WX aBTOPOB B OTEUECTBEHHON M BCEMUPHOM HCTOPUU HAYKU.
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PABOYAA MPOTPAMMA YYEBHOIO KYPCA «AJITEBPA»
HA VTNYBNEHHOM YPOBHE. 7-9 KJACCHI

LEMN U3YYEHUA YYEBHOIO KYPCA

Anrebpa sBiAeTCA OSJHUM M3 OHNOPHBIX KYPCOB OCHOBHOM IIIKO-
JBI: OHA ofeclieuMBaeT M3yUeHUE APYTUX AUCHUIJINH KaK ecTe-
CTBEHHO-HAYYHOI'0, TaK M TI'yMAHUTAPHOI'O IIMKJIOB, €€ OCBOEHUEe
HeOOXOMMMO AJA TPONOIKEeHUA 00pas3s0oBaHUA U TOJIE3HO JIS IIO-
BCeIHEBHOU KMB3HU. PazBuTue y oOyYarommXCsa HAYYHBIX IIPeN-
CTaABJEHUI O IIPOUCXOKIEHUU U CYIHOCTU ayirebpamuecKux aob-
CTpaKIuii, cmocobe OTPaKeHUs MAaTeMaTUYEeCKOM HAYKOUW ABJIEHUI
W TIPOIIECCOB B IIPUPOJie U OOIIECTBE, POJIU MaTEMAaTHUUYECKOTO MO-
IeJUPOBAHUSA B HAYYHOM IIOBHAHUU U B IIPAKTHUKE CIIOCOOCTBYET
GhopMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS M KAUECTB MBIINLJIEHUS,
HeOOXOAMMBIX M/ aJalTallid B COBPEMEHHOM ITM(MPOBOM O0O0IIe-
cTtBe. M3yueHume ajiredpbl eCTECTBEHHBIM 00pasoM obecleumBaeT
pasBuTHe yMeHUA HAOJIIOIaTh, CPABHUBATH, HAXOAUTH 3aKOHOMEP-
HOCTHU, TPeOyeT KPUTUUYHOCTU MBIIJIEHUS, CIIOCOOHOCTH apryMeH-
TUPOBAHHO OOOCHOBBLIBATH CBOUW MEMCTBUSA, BBIBOABI, (hOPMYJIHPO-
BaTh yTBep:kAeHus. OcBoeHme Kypca ajredpbl obecmeumBaeT pas-
BUTHE JIOTUUEBICKOTO MBINLJIEHUA O00YUYAIOIIUXCA: OHU HCIIOIb3YIOT
IeOyKTUBHbIE M WHIYKTUBHBIE PACCYKIEHUsI, 0000IeHre U KOH-
Kperusanuio, abcrparupoBanue u aHaJoruio. OO0yueHme ajredope
IpenmnojaraeT 3HAUUTEJIbHBIA O0BEM CaMOCTOSTEIbHOW OdesTelIb-
HOCTU OOyYaloUIUXCsA, IIOITOMY CAMOCTOATEJNbHOE pellleHue 3amad
YYaIlMMUCA eCTECTBEHHBIM 00pa3oM ABJIAETCA peaynlanuei nesd-
TEJIbHOCTHOTO NPUHIIUIIA O0yUYeHU’.

B crTpykType mporpaMMbl yueGHOTO Kypca «Ausrebpa» yIuIy-
OJiIéHHOTO mM3yueHUs B 7—9 Kjaccax OCHOBHOE MECTO 3aHHWMAIOT
colep:KaTeIbHO-MEeTOAUYEeCKe JUHUMN: «ducia M BBIYUCICHU»;
«AnrebpanuecKkre BBLIPDAKEHUA»; «YPABHEHHS U HEPaBEHCTBAa»;
«Dyuknun». Kaikgasa u3 aTUX Comep:KaTeJbHO-METOAUUECKUX JIU-
HUM pasBUBaeTCsA Ha MOPOTAKEHUU TPEX JeT M3yUYeHUs Kypca,
€CTEeCTBEHHBIM 00pasoM IIepeIieTasch W B3aUMOLEHCTBYA C APY-
rUMU €ro JUHUAMH. B Xome usydyeHus Kypca OO0yUYarOIIUMCS HIPU-
XOAUTCA JIOTUYECKUW PaCCYKAaTh, HCIOJb30BATh TEOPETHUKO-MHO-
JKECTBEHHBIN A3BIK. B CBA3K € 3TUM IIeJIeCOOOPA3HO BKJIOUYUTH B
OporpaMMy HEKOTOPble OCHOBBI JIOTMKHU, NIPOHU3BLIBAIOIIVE BCe
OCHOBHBIE Pa3fesbl MAaTEMAaTUUECKOTO 00Pa30BaHUA U CIOCOOCTBY-
[oll[ie OBJIAJEeHUIO0 O0yJYaIOU[MMUCS OCHOB YHHBEPCAJIBHOT'O MaTe-
MaTHUYEeCKOro A3bIKa. TakmM o06pasoM, MOKHO YTBEDPKAATb, UTO
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COZlePs;KaTeJbHON U CTPYKTYPHOII O0COOEHHOCTBHIO Kypca «Auredpas
ABJISETCS er0 WHTeTPUPOBAHHBIN XapakTep.

Copepikanue guHUN «4Uuciia U BBIUUCIEHUSA» CIIYIKUT OCHOBOH
IJA JaJbHEHWIero m3ydyeHUs MaTeMaTUKH, CIIOCOOCTByeT pas3BU-
TUIO Y OOYyYaIOUIUXCSA JIOTMUYECKOTO MbINLIeHUA, (POPMUPOBAHUIO
YMEeHUsA II0JIL30BAThCA AaJTOPUTMaMMU, a TaKiKe IPuoOpeTeHuio
HPaKTUYECKNX HABBLIKOB, HEOOXOMUWMBIX IJIs IIOBCEIHEBHOM KU3-
HUu. Pa3BuTHe MOHATUSA O UYKCJIe B OCHOBHOM IIIKOJIe CBA3AHO C
PAIMOHAJIBLHBIMYA Y HMPPAIMOHAJIBLHBIMU YKCJIAMHU, (POPMUPOBAHU-
eM IIpeACTaBJIeHUI O MefiCTBUTE/JLHOM YMCJIe. 3aBepIllieHre OCBO-
eHUs YUCJIOBOW JWHUU OTHECEHO K CTapIiieMy 3BeHY o01ero o6-
pasoBaHUs.

ComepikaHme OBYX ajrebpamyeckux JUHUN — «Asredpauue-
CKUe BBIPAKEHUSA» U «YPaBHEHUS U HepaBeHCTBa» CIOCOOCTBYET
GopMUPOBAHUIO ¥ 00YUAIOIIUXCA MATEeMaTUYECKOro ammapara, He-
00X0QMMOro [Jis pellleHus 3aJau MaTeMaTHUKN, CMEXXHBIX IIpe[-
METOB U OKPY Kalolleil peaJbHOCTH. B OCHOBHOM IIKOJIe yUueOHBIH
MaTepuaJl IPYIINPYeTCs: BOKPYT PAIlMOHAJIBHBIX BBIPAKeHUM. AJl-
rebpa OeMOHCTPHUPYET 3HAUeHMe MAaTeMaTUKN KaK A3bIKa IJId IOo-
CTPOEHUSI MaTeMaTUYEeCKHX MOJeJiel, OIMMCAHUS IIPOIECCOB U SIB-
JeHU# peasibHOrO Mupa. B 3amauum oO0yueHHs ajredpe BXOAAT
TaKk/Ke JaJibHelIee pa3BUTHE AJTOPUTMHUUYECKOTO MBIIIJIEHUS, He-
00XOAMMOT0, B YaCTHOCTH, AJIS OCBOEHUS Kypca MHPOPOPMATUKU, U
OBJIaZleHMEe HAaBBIKAMU AeAYKTUBHBIX paccy:kmeHuii. I[IpeobpasoBa-
HUEe CUMBOJBHBIX (OPM BHOCHUT CBOU cIenu@UUYecKUil BKJIaL B
pasBuTHe BOOOpaKeHUsI, CIIOCOOHOCTEH K MaTeMaTUYeCKOMY TBOP-
YecTBY.

Comepikanmve (QYHKIIMOHAJTBHO-TPAPUUECKON JUHUU HATIEJIeHO
Ha TOJIyYeHUe MIKOJbHUKAMUN 3HAaHUN O QPYHKIMAX KaK BasKHEN-
meii MaTeMaTHYeCKON MOMAeJMW s ONHCAHUS U WCCJIeTOBAHUSI
pasHOoOOpa3HBIX IIPOIIECCOB M SABJEHHII B HPUPOJE U OOIIecTBe.
Wsyuenune sToro MaTepuaja CIOCOOCTBYeT PAa3BUTHIO y oOydaro-
IUXCSA YMEHUS HCIOJIb30BATh PA3JIMUYHBIE BLIPASUTENbHBIE CPEI-
CcTBa $s3bIKA MaTeMATHKH — CJOBECHOTO, CHUMBOJIMYECKOro, TIpa-
(pmuecKoro, BHOCHUT BKJIaJ B (POPMUPOBaAHNE MIPEACTABICHUN O
poau MaTeMaTHKU B PA3BUTUU IMUBUJIN3ANUU U KYJIBTYPHI.

YrayOon€HHBIA Kypce anredpbl xapaKTepusyeTcsa He TOJbKO U3Y-
YeHUeM HEeKOTOPOTO AOIOJHUTEIHLHOI'0 TEOPEeTHUYECKOTO almapara
U CBA3AHHBIX C HUM METOMOB pellleHus 3amau. Ajarebpa ABJISIETCS
SABBIKOM [JJIA ONMCAHUA OOBEKTOB M 3aKOHOMEPHOCTEM, CJIYKUT
OCHOBOM MAaTeMaTUYeCcKOTO MOJelupoBaHus. [Ipu 3ToM caMu 00b-
eKThl MaTeMaTUYEeCKUX YMO3aKJIIUEeHUl W NPUHATHIE B ajredpe
mpaBMia WX KOHCTPYUPOBAHUA CIOCOOCTBYIOT (POPMUPOBAHUIO
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yMeHU 000CHOBBIBATL U JOKAa3LIBATH CYKACHHUS, PAa3BUBAIOT Ma-
TeMaTUYeCKy0 WHTYHWIIMIO, KPAaTKO U HATJISAHO PAaCKPBLIBAIOT Me-
XaHUBM JIOTUYECKUX TOCTPOEHUHN M ydyaT MX IIpUMeHeHup. Tem
caMbIM aJyirebpa 3aHMMaeT OAHO M3 BeAYIIUX MeCT B (hopMuUpPOBAa-
HUUN HAYYHO-TEOPETUYECKOTO MBIILJIEHUSA O00yUaIOIUXCA.

MECTO YYEBHOI0 KYPCA B YYEBHOM MNJIAHE

CornacHo yueOHOMY IIIaHY B 7—9 Kiaccax maydaeTcsad yUeOHBIH
Kypc «Airebpa», KOTOPBIN BKJIOUAET CJEAYIONINe OCHOBHBLIE pas-
IeJbl comepskaHudA: «4dwmceaa UM BBIUMCIEHUSA», «Aarebpamueckue
BBIPAKEHUSA», «YPaBHEHUS W HepaBeHCTBa», «DYHKIUN».

B yuebHOM maHe Ha u3yueHme aaredpbl B 7—9 Kjaaccax Ha
yriyOJEHHOM YpPOBHE OTBOAUTCSA He MeHee 4 y4uyeOHBIX YacoB B
HeIeJII0 B TeUeHMEe KaiKJOoro roma oOydYeHWsI, BCero 3a TPHU roma
obyueHus — He MeHee 408 yueOHBIX UACOB.

COAEPXAHWE YYEBHOI0 KYPCA (N0 rogAM OBYYEHUA)
7 Knacc

Yucna u BbluncneHusa

PamunonajbHbIe YHCJIA

Pamnmonansubie unciaa. CpaBHeHme, ymopsagounBaHue u apud-
MeTUYecKre OefiCTBUSA C paluOHAJbHBIMHU YHCJIaMHu. YwucioBasd
npaMasi, MOAYJb YMCJa.

CreneHb C HaTypaJIbHBIM IIOKa3aTeJIeM U €€ CBOICTBa. 3amuch
YHpCcJga B NECATHYHON HO3UIMOHHOM CHUCTEME CUMCJICHUS.

Pemnrenne TeKcTOBBIX 3amau apudMeTruuecKuM cmocodbom. Pe-
ImIeHre 3a7ad W3 peaJbHOM HpPaKTUKM Ha YacTuU, Ha ApodOu, Ha
IPOIEeHThI, NMPUMEHEHWEe OTHOIINEeHuII M IIPOIIOPIIUMA TIpU pele-
HUU 3a7a4; pellleHUWe 3aJau Ha ABUKeHUe, paboTy, HOKYIIKH,
HAaJIOTH.

Jdemumoctsb

HenumocTs 1nenbrx umcesa. CBoicTBa AeJIWMOCTHU.

IIpocThie u cocTaBHBIe umMcjaa. UETHBIE W HEUYETHBLIE UYHCJIA.
ITpusuaxku meaumoctu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IIpusuaku
IeJUMOCTH CYMMbBI U IPOM3BEAEHUSA I[eJIBIX UMCeJ TPU PelleHuu
3aaY C IMPAKTUUYECKUM COAEepP:KaHUeM.

Hawuboabiuii o0muii geJuTeslb 1 HanMeHbIIee 00llee KpaTHOe
IBYX umceJs. BsammMHO mpocThie uucsaa. Anroputrm EBKanma.
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,D;eJIeHI/Ie C OCTaTKOM. ApI/I(bMeTI/I"IeCKI/Ie olrepanmuy HanL ocTarT-
KaMH.

Anre6paunuyeckue BblpaxKeHus

BripaskeHusI ¢ mepeMeHHBIMU

BripamkeHue ¢ mepeMeHHBIMH. 3HaueHNe BBIPAKEHHS C IIepe-
MeHHBIMU. IIpencraBieHUe 3aBUCUMOCTU MEKJY BeIWUMHAMU B
Buge MQOPMYJIBI.

ToxxgectBo. ToxxmecTBeHHBIE IIPeOoOpa3sOBaHUA aNTredOpamUecKUx
BBIpaKeHUM. [[OKazaTeJabCTBO TOMKIECTB.

MHuorouseHs!

Opnounensl. OmHoOuJeH craHgapTHoro Buza. CTemeHb OIHO-
yjIeHa.

Mmuorounensl. MHOTOU/JIeH cTaHmapTHOro Buaa. CrelmeHb MHO-
rouwnena. CioikeHue, BIYNTAHUE, YMHOMKEHUE W OeJeHre MHOTOY-
ageHoB. IIpeoOpasoBaHUte I1€JIOTO BhIPAKEHNsS B MHOrodeH. KopHu
MHOTOYJIeHA.

DopMyJabl COKPAIIEHHOTO YMHOMKEHHSA: KBaApaT CYMMBI M KBa-
OpaT PasHOCTH IBYX BbIpaKeHHUIi, Ky0 CyMMBI W Ky0 pPasHOCTHU
IBYX BbIpaKeHUIi, PA3HOCTb KBAJAPATOB ABYX BBIPAKEHUM, IIPOU3-
BelleHUEe Pa3HOCTU WM CYMMBI ABYX BbIpaKeHUIi, CyMMa U PasHOCThb
KyOOB IBYX BBIPDAKEHUM.

Pasiosxenre MHOroujieHa Ha MHOMKUTEJU. BbiHeceHMe OOIIero
MHOXKHUTEJNS 3a CKOOKu. MeToa IpynOoupOBKHU.

YpaBHeHMA U cMCTEMbl YpaBHEHU

YpaBHeHUA

YpaBuenue c¢ omHoit mepemeHHOli. Kopeub ypaBHeHusA. CBoIi-
CcTBa ypPaBHEHWU C ONHOU IlepeMeHHOIi. PaBHOCUJIBHOCTHL ypaBHE-
HUU. YpaBHEHMEe KaK MaTeMaTudecKasd MOJIEJNb PeaJibHOW CHuTya-
Uu.

JluueiiHOe ypaBHeHUE C ONHOI mepeMeHHOI. Uuca0o KOpHeHn Jau-
HEHOTo ypaBHeHHA. PellleHre TEKCTOBBIX 3aa4 C IIOMOIIBIO JIU-
HeWHBIX ypaBHeHuii. JIuHeliHOe ypaBHeEHHeE, cojJepiKalllee 3HaK
MOIYJIA.

CucremMsl ypaBHEHUIA

VYpaBHeHUE Cc AByMA IepeMeHHbIMU. I'paduk JuHEHHOTrO ypas-
HeHUA ¢ AByMA NepeMeHHbIMU. CHCTEMBI JIMHEWHBIX ypPaBHEHUH
C IByMsA IepeMeHHBIMU. I'padmruecKuili MeTOx peUIeHUs CUCTEeMBI
JUHENHBIX ypaBHEHUH c AByMsdA IepeMeHHBIMU. PenleHue cucrteMm
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JUHETHBIX ypaBHeHI/II';I C OBYMdA II€epeMeHHBIMHM MeTOAOM IIoJACTa-
HOBKM W METOJAOM CJIOMKEHUA. Cucrema ABYX JUHEUHBIX yYpaBHe-
HUU C ABYMdA II€epeMEeHHBIMU KaK MOIeJIb peaJII:HOfI cuTyalnmnumn.

DyHKUUM

KoopaunaTtst u rpadguxu

Koopauuara Toukm Ha npamoii. YwuciaoBble IIPOMEKYyTKH. Pac-
CTOSTHUE MEMKIY ABYMsA TOUKAMH KOOPAWHATHOM HPAMOI.

IIpamoyronpHas cucrema KoopaumHaTr. AlGciucca M opAauHATA
TOYKM Ha KOOPAMHATHON ILJIOCKOCTU. IIpumMepsbl rpadmKOB, 3amaH-
HbIX opmysamu. UreHue rpaduKOB peabHBIX 3aBUCHUMOCTEIl.

PyHKR1IINN

q)yHRI_[I/IOHaJIBH]:Ie 3aBUCHUMOCTH MEXKOAY BeJINYMNHaAMU. HOHHTI/Ie
dyurmuu. PYHKIUSI KaK MaTeMaTHdecKas MOIeJb pPeaJbHOTO
nporiecca. O6sacTh ompeaeaeHUs U 00JacTh 3HAYEHUN (QYHKITUU.
Crioco6bI Bamanua GpyHKknuu. I'padhuk dyHriuu. [loHATHA MaKCcU-
MyMa ¥ MUHHMYyMAa, BO3pacTaHus U yOLIBAaHUS Ha IpUMepax pe-
aJbHBIX 3aBHCHUMOCTEMH.

Jlunetinaa QyHKOuUA, e€ cBolicTBa. I'padpmk amHENHON (GYHK-
nuu. 'papur Gy Yy = |x. KycouHno-3amanubie QYyHKIIUA.

8 Knacc

Yucna u BbluncneHus

HppanuonanbHble 4yHucCia

KBanmparusie KopHU. ApudmMeTmuecKuii KBaApPaTHBIA KOPEHDb U
ero cBoiictBa. IloHATHE MppanuoHaabHOTrO Yncaa. JleficTBusa ¢ up-
pamuonanbHbIMU unciaaMu. CBoIicTBa AEMCTBUUN C HPPAMOHAIb-
HBIMU ymncjgaMu. CpaBHeHUE WPPAIUOHATIBHBIX UKCEJI.

YucaoBbie MHOKECTBA

IlpencraBieHuA O pacHIMPEeHUAX YHCJIOBBIX MHOMKecTB. MHOMKe-
CTBa HATYPAJbHBIX, IIEJbIX, PAIlMOHAJIBHBIX, JEHCTBUTEJIbHBIX UU-
ces. CpaBHeHUe unces. UuCIOBLIE IMPOMEKYTKH.

Hemxumoctb
HetictrBusa ¢ ocrarkamu. Ocrarku cremneneii. [IpumeHenue ocrar-
KOB K PeIlleHUI0 YPaBHEHUI B IEJIBIX YKCJAaX U TEKCTOBBIX 3a7ad.

N3mepeHus, npuOINKEeHNA, OIEHKU
Pasmepsl 00BEKTOB OKPYKAIOIIEr0 MHPA, IJIUTEIBHOCTH IIPO-
IIeCCOB B OKpy:kamwineM mupe. CTaHmZapTHBIA BUJ 4YKCJIA.
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Anre6panyeckue BblpaxkeHUs

ApobdHO-paniuoHaJIbHbIE€ BBIPASKEHUST

Anrebpanueckasi 1pobs. JlomycTuMble 3HaUEHUS IIEPEMEHHBIX B
IPOOHO-pPAllOHANBHBIX BhIpakeHUsiXx. OCHOBHOE CBOIICTBO aJire-
Opanueckoii apobu. CiiokeHue, BbIUMTAHUE, YMHOMKEHUE W JeJie-
Hue ajarebpamueckKux apobeii. BoimeneHue Ieoii yacTu ajredopa-
WYECKOil Ipobu.

Pamnmonanbuble BbhIpaskeHUsi. TOXKIeCTBEHHBIE IIPeo0pasoBaHUA
paInuoHAJIbHBIX BBIPAYKEHUI.

HppanuoHaabpHbIe BBIPpAKEeHUA

HomycTuMble 3HaUEHUA IIEPEMEHHBIX B BBIPAYKEHUAX, COJEPIKa-
mux apudMeTnyecKre KBaapaTHBIe KOpHU. TOXKIECTBEHHBIE IIpe-
o0pasoBaHUA BBIPAKEHUIN, COAEP:KAINX apudmMeTHUUecKre KBa-
IpaTHbBIE KOPHU.

Crenmenu
CremneHb C I[eJIBIM IIOKasaTejeM 1 e€ cBoiicTBa. IIpeoGpasoBa-
HUe BBIPAKEHUI, COomepiKallluX CTeIleHMU.

VYpaBHeHUs U HepaBeHCTBa

YpaBHeHUA

KBagpatHoe ypaBHenme. @opmysia KOpHeHl KBagpaTHOTO ypaB-
Henus. KoamuecTBO MefiCTBUTEIBHBIX KOPHEH KBaApaTHOTO ypaB-
Henus. Teopema Bwuera. VYpaBHeHUs, CBOAUMbBIE K JUHEHHBIM
ypaBHEeHUSAM MM K KBAaJApPAaTHBIM ypaBHeHuUsaM. KBaapaTHoe ypaB-
HeHUe ¢ IapaMeTpoM. PellleHue TEKCTOBBIX 3aJa4y C IIOMOIIBIO
KBaJApPaTHBLIX YpPaBHEHUH.

HpobHo-paninoHa/JbHbIe YypaBHeHUs. PelieHue IpoOHO-paImo-
HaJIbHBIX ypaBHeHUI. PellleHrme TEKCTOBBIX 3aJau C IIOMOIIBIO
IPOOHO-palMOHAJbHBIX YpaBHeHUH. ['padpuyueckas MHTEPIIPETAIU
YpaBHEHUHN C ABYMsS HepPeMeHHBLIMU.

Hepasgencmsa

Yucaosble HepaBeHcTBa. CBOMCTBA UMCJIOBBLIX HEPaBEHCTB.

HepasencTBo ¢ mepemenHoii. CTporue um HecTporue HepaBeH-
crea. ClokeHUe M YMHOMKEHUE UYHCJIOBBIX HepaBeHCTB. OleHuBa-
HUe 3HAYeHWs BbIpasKeHus. J[oKasaTesbCTBO HEPaBEHCTB.

IloHATHE O pellleHMN HepaBEHCTBA C OOHOM IIepeMeHHOii. MHO-
JKeCTBO pellleHnil HepaBeHCTBAa. PaBHOCUJIbHbIE HepPaBEHCTBA.

JluHeliHOe HepPaBEHCTBO C OJHOM IIePEeMEHHON M MHOYKeCTBa ero
peittennii. PellleHre JIMHENHBIX HEPaBeHCTB C OJHOM IIepeMeHHOI.
CucrteMbl W COBOKYIHOCTH JMHEWHBIX HEPABEHCTB C OMHOII Iepe-
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MeHHOH. PenreHue TeKCTOBBIX 3akad € IIOMOIUILIO JUHEHHBIX He-
PaBEeHCTB C OLHOU IlepeMeHHOI.

OyHKUNY

O6JiacTh ompeseJiIeHUA W MHOMKECTBO 3HaueHHi QyHKIuu. Cmoo-
co0bl 3amaHusa QyHKNui. I'padur dyarnuu. Yrenwme cBOIHCTB
dyuKIIMU 10 €€ rpaduky. Ilpumepsl rpadumkoB GyHKIUIT, oTpa-
JKAIOIUX peajbHbIe MPOIECCHI.

Jluueiinasa pyukmua. PyHKIUM, ONMUCHIBAIOIIME MIPAMYIO U 00-

PaTHYIO IIPOIIOPIIMOHAJbHBIE€ 3aBUCHMMOCTH, HUX Fpa(l)I/IKI/I. q)yHK-

k
mun y=ax?, y=x2+b, y=x3, y=|x|, y=Jx, y= — um mx

. x
cBoiicrBa. Kycouno-samganubie QYHKIINU.

9 Knacc

Yucna u BbluUCNEHUA

HppanuoHaipHbIe YHCJIA
Kopenb n-ii cremenu u ero cpoirictBa. CTelleHb C paIOHATD-
HBIM IIOKasaTejieM U e€ CBOICTBA.

Anre6panyeckue BbipaxKeHus

HppanuoHaidbHbie BHIPAKEHUS

To:xmecTBeHHBIEe IIPeOOpa30BaHUA BBIPAKEHUI, COAepPIKaIllnX
KOpeHb n-ii cremeHu. TosKIecTBeHHbIe TPeoOpPa30BaHUS BbIpaKe-
HUH, CONep:KalllUX CTEeNeHb C PAIlMOHAJBHBIM IIOKa3aTeJeM.

MHuorousxeHb1
KBagparuwiii Tpéxunen. KopHu KBagpartHOro TpéxuieHa. Pas-
JIOJKeHe KBaJApaTHOI'O TpéX‘{JIeHa Ha JUHEWHbIe MHOMKUTEJIU.

ypaBHEHMH U HepaBeHCTBa

YpaBHeHUSA

BukBanparusie ypaBHeHUA. [IpuMephl IPUMEHEHUII METOOB
PaBHOCHUJIBLHBIX IIPeoOpas3oOBaHUii, 3aMeHbl IepeMeHHOHi, rpaduue-
CKOTO MeToZa TpW PelIeHuMN ypaBHeHUN 3-i u 4-ii cTemeHeii.

Pemrenue npoOHO-panmoHaIbHBIX YPABHEHUIN.

Pemenue cucrem ypaBHeHUil ¢ AByMdA IepeMeHHbIMU. PelieHue
IPOCTEeNIINX CHUCTEeM HeJMHEeUHBIX YpaBHEHUIN C AByMsdA IepeMeH-
HbeIMU. 'paduueckuii MeTos pelnieHUs CHUCTeMbl HEJIMHENHBIX ypasB-
HeHU# ¢ AByMsa mepemMeHHbIMU. CucTeMa ABYX HEJIWHEHWHBIX ypaB-
HeHUU ¢ AByMdA IepeMeHHBIMM KaK MOfesb DPeaJbHOH CUTyalluu.
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Hepasencmesa

YHucnaoBble HepaBeHCTBa. PellleHre JIMHEHMHBIX HepaBeHCTB. [lo-
KasaTeJbCTBO HEPABEHCTB.

KBagpaTHble HepaBeHCTBA C OOHOM IlepeMeHHOH. Pelenmne KBa-
IPaTHBIX HEPaBEHCTB rpa@uUeCcKUM METOJOM U METOAOM WHTEep-
BasIOB. MeToa MHTEPBAJIOB IJI PAlUOHAJBbHBIX HepaBeHCTB. IIpo-
cTeillie HEPABEHCTBA C IIapaMeTPOM.

Pemrenue TeKCTOBBIX 3a/1a4 C MOMOIIBI0 HEPABEHCTB, CUCTEM He-
paBeHCTB.

HepaBencTBOo ¢ nBymMsa nmepeMeHHBIMU. PellleHue HepaBeHCTBA C
IByMsA mepeMeHHBIMU. CHCTEMBI HEPABEHCTB C ABYMs II€PeMEHHbI-
mu. I'padumueckuii mMeTOn peIleHWA CUCTEM HEPABEHCTB C IBYMs
mepeMeHHBIMU.

DyHKyMK

dyurmnua. CBoiicTBa GQYHKIUI: HYJAW (QYHKIUN, TPOMEKYTKU
3HAKOIIOCTOSTHCTBA (MYHKIIUU, HPOMEKYTKU BO3PACTAHUSA U yOBI-
BaHUA (QYHKIMU, YETHBIE W HEUETHBIE (PYHKIIUU, HAWOOJIbIllee U
HauMeHblllee 3HAUEeHUA QYHKIIUU.

KBampatuunasa ¢QyHKIuS u# e€é cBoiicTBa. Vcmoab3oBaHUe
CBOMCTB KBaApaTUUYHON (MDYHKIWHU IJA pelieHus sagad. [loctpoe-
HUue rpaduka KBagpatuuHoit pyraknuu. Ilonoxenue rpadpuka KBa-
OpaTUYHON (MYHKIIMU B 3aBUCUMOCTU OT €€ KoadduimernToB. I'pa-
buru Qpysrnuit y = ax?, y = a(x — m)?u y = a(x — m)? + n. Ilo-
cTpoeHre TPad@UKOB (PYHKIUN C IOMOIIBIO ITPeodpasoBaHUA.

HpobHo-nuHeliHaa GyHKuA. Mcciaenopanue GQyHKIIHII.

DyHKOUA Yy = X" ¢ HaTypaJbHBIM IIOKa3aTejeM n U eé rpadux.

Yucnosble nocnefoBaTesibHOCTU U NPOrpeccum

IToHAaTHe 4YMCIOBO mociiemoBaTebHOCTHU. KoHeuHnble M 0OECKO-
HeUHbIe IIocJiefoBaTesbHOCTH. OrpaHWUYeHHaAsA IIOCJIeNOBaTe b-
HOCTh. MOHOTOHHO Bo3pacrawias (yosIBarolas) IIOCJaeq0BaTe b-
"HOoCTh. CmocoOBI 3aJaHUWA IIOCJIENOBATENIBHOCTU: OIMCATEJIbHBIH,
TaOJUYHBINA, C MOMOIIBI0 (POPMYJIBI 1-TO UJeHa, PEKyPPEeHTHBIN.

Apudpmeruueckass u TeoMeTpuuecKkas mporpeccuu. CBoiicTBa
YJIEHOB apu(MeTUYEeCKON M reoOMeTPUUYEeCcKOol mporpeccuii. @opmy-
JbI N-TO WjieHa apudMeTHUYecKON U reoMeTPUUYECKOMN IIPOTPEeCcCUid.
@dopMyabl CyMMBI IEPBBIX 7N UJEHOB apuU(PMeTHUYeCKOl W TeoMe-
TPUUYECKOI mporpeccuii. 3ajgauyu Ha IIPOIEHTHI, OAHKOBCKUE BKJIa-
IbI, KPEeIuThI.

IIpencraBieHre o CXOOMMOCTH IIOCJIENOBATEIBLHOCTHU, O CYMMMU-
poBaHUU 0ECKOHEUHO yOBIBaIOIeill reoMeTPUUYECKOM IPOTPecCum.

MeTton marematuueckoit mHAyKIMu. IIpocreiiline mpuMepshl.
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MJAHWPYEMBIE NPEAMETHbLIE PE3YJIbTATbI OCBOEHUA
PABOYEW MPOrPAMMbI (MO FOAAM OBYYEHKA)

OcBoeHne yueOHOTO Kypca «Ajrebpa» Ha yIIyOJEHHOM ypOBHE
OCHOBHOTO 00II[ero o0pasoBaHUSA JOJIKHO O0ecIleurBATDh AOCTUIKE-
HUe CJIeAYIONIUX IPeIMeTHBIX 00pas30oBaTeJbHBLIX Pe3yJIbTaToB.

7 Knacc

Yucna v BbluncneHusa

PanuonajgpHbIe 4YHCIIA

— IlepexomuThb OT omHOI (POPMBI 3aIlIUCH YHCEJ K APYyroiu (mpe-
00pas3o0BBIBATh NECATUYHYIO NPOOh B OOBIKHOBEHHYIO, OOBIKHOBEH-
HYI0O B JIECATUYHYIO, B UYACTHOCTU, B OECKOHEUHYIO TECATUUHYIO
IpoOb).

— Hcmoonb30BaTh IOHATUSA MHOMKECTBA HATYpPaJbHBIX UYMCEeJI,
MHOKECTBa IIeJIbIX UYMCeJI, MHOYKECTBa PaIMOHAJbHBIX YUWCEJ TPU
pellleHUU 3amad, NPOBEIEHUU PACCYKISHUN U TOKA3aTeJbCTB.

— IloHuMaTh U OOBACHATH CMBICJ ITO3UIIMOHHOM 3amuCU Ha-
TYypaJbHOTO YHCJIA.

— CpaBHUBATH U YIOPAZOUMBATL pallOHAJIbHBIE UHCJIA.

— BrIimosHATL, couyeTas YCTHbIE W NHCbMEHHBIE IIPUEMBI,
apudmMeTryecKre AeHCTBUA C PAIMOHAIBHBIMU UNCJIAMU, UCIIOIb-
30BaTh CBOWCTBA UMcCeJ U IIpaBUJa OeWCTBUM, IIPUEMBI Palllio-
HaJIbHBIX BBIUMCJIEHUH.

— BBITIOTHATL AefCTBUSA CO CTEIEeHAMUN C HATypPaJbHBIMHU IIO-
KasaTeJasIMHU.

— HaxomuTh 3HAUEeHUs UYHCJIOBBIX BBIPAKEHUM, COMEPI;KaIUX
pamuoHaJIbHbIe YMCJIa W CTEIeHM C HaTypaJbHBIM IIOKa3aTeJieM;
IPUMEHATh Pa3sHOOOpPasHbIE CIIOCOOBI U IMTPUEMBI BBHIUYMCJIEHUS; CO-
CTaBJATh U OIEHUBATh UYHNCJIOBBIE BBIPAKEHUS IIPU pPelleHuU
OpaKTUYEeCKUX 3amad W 3aJad U3 OAPYTUX yIeOHBIX IIPeaMeTOB.

— OXpyriaTh ymceja ¢ 3alaHHON TOUHOCTHIO, a TaKiKe II0 CMBIC-
JY TPaAKTUYECKOM CUTYalllH; BBLITOJHATL NPUKUAKY U OIEHKY pe-
3yJIbTaTa BBIYMCJIEHUI, OIeHKY 3HAUEHWI YUCJIOBBIX BBIPAKEHUN,
B TOM UYHCJIe IIPU PeIleHUMr MPaKTHUYEeCKUX 3amad.

— Pemrats TeKcTOBBIE 3aJaul apu@METUUYECKUM CIIOCOO0M; MC-
MOJIb30BaTh TAOJMHUIILI, CXEeMbI, UEPTEKU, APYTrUe CPeacTBa IIpen-
CTaBJI€eHUs MaHHBIX IPU PelleHuUr 3anad.

— PermraTh ITpakTUKO-OPUEHTHUPOBAHHbBIE 3aHaull, CBA3aHHBIE C
OTHOIIEHWEM BeJIUYNH, ITPOMOPIMOHAILHOCTBIO BEJIMUNH, IPOIeHTAa-
MH; MHTEPIIPETHPOBATL PEe3yJIbTaThl PEIIeHns 3aJad ¢ YIETOM Oorpa-
HUYEHU, CBA3AHHBIX CO CBOMCTBAMHU PAacCMaTPUBAEMBIX O0OBHEKTOB.
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HemxumocTtb

— JloKasbpIBaTh W IPUMEHSATh IIPU PeIleHUHW 3agau NPU3HaAKU
menumoctu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, npusHaKu AeJINMOCTU
CYMMbI U TPOU3BEAEHUS IeJBbIX UICeJ.

— PacknagbpiBaTh Ha MHOMKUTENUW HaTypaJbHbIE YMCJIA.

— CBO0OOIHO OIEPUPOBATH MOHATUIMU: UETHOE UYMNCJIO, HEUET-
HOe UMCJIO, BSAMMHO ITPOCThIE UMCJIA.

— Haxoautes HambOJALIINI OOHIMHA MeJUTEJbL W HauWMeHbIIee
o0Ilee KpaTHOe UYMCeJl U HCIOJb30BaTh WX IPU peIIeHuu 3amaad,
HIPUMEHATh aJroputMm EBKInza.

— OmepupoBaTh IMOHATHEM OCTaTKa II0 MOAYJI0, HPUMEHATH
CBOMCTBA CPaBHEHWI II0 MOJYJIIO.

An re6paw|ec1(ue Bblpa*KeHua

BeIipaskeHuss ¢ mepeMeHHbBIMU

— Hcnosb3oBaTh anredpamyuecKyo TEPMUHOJJIOTUIO U CHUMBOJIM-
Ky, IPUMEHATL €€ B IIPOIlecce OCBOEHUs yuyeOHOro mMarepuaJa.

— HaxoauTh 3HaueHUs OYKBEHHBIX BBIPAKEHUI MIPU 3aJaHHBIX
3HAUEHUAX II€PEeMeHHBIX.

— Hcnonb30BaTh MMOHATHE TOXKAECTBA, BBITIOJIHATL TOMKIECTBEH-
HbIe IIpeo0pas3soBaHUsA BLIPAKEHUH, MOKA3bIBATHL TOKIECTBA.

MHuorouxeHbI

— BBITIOIHATL Tpeobpa3oBaHusA I1€J0T0 BhIPAKEHUSI B MHOTOU-
JieH TpPUBEAEeHUEM IOMOOHBIX CJaraeMbIX, PACKPBITHEM CKOOOK.

— BreimonHATE melicTBuA (CIOKEHUE, BEIUUTAHUE, YMHOMKEHUE)
C ONHOWJIEHAMHN ¥ C MHOTOUJIEHAMU, MPUMEHATH (POPMYJIBI COKpPa-
IEHHOT0 YMHOMXKeHUA (KBaapaT U Ky0 CyMMbBI, KBaapaT 1 Ky0 pas-
HOCTH, PAa3HOCTb KBaJApaTOB, CyMMa W pPa3HOCThL KyOOB), B TOM
qucae OJA YIIPOIIeHUs BBIYUCJIEHUN.

— OcCyIIecTBIATh PasjoKeHre MHOTOUJEHOB Ha MHOMKUTENIU C
TOMOII[bI0 BBIHECEHUS 3a CKOOKM OOIIero MHOMKUTENS, IPYIIUPOB-
KU cJaraeMbIX, IIPUMEHAsS (POPMYJbl COKPAIIEHHOTO YMHOMKEHUA.

— IIpuMensaTs npeoOpasoBaHUA MHOTOUJIEHOB [IJs peIleHuns
Pa3IMYHBLIX 3aJau M3 MaTeMATHUKH, CMEKHBLIX HIPeIMeTOB, U3 pe-
aJbHOU IPaKTUKU.

— MHcnoap3oBaTh CBOMCTBA CTEIEHEH C HATYPaJbHBIMU ITOKAa3a-
TeJIAMU OJIsI IPeo0pasoBaHUS BbIPaKeHUIA.

YpaBHeHMA U cuCTEMbl YpaBHEHU

— Pemrats JuHeliHbIe YpaBHEHUA C ONHOU NHepeMeHHOM, IIPU-
MeHAA IIPaBUJIa IIepexofa OT MCXOJHOTO YPaBHEHUSA K PABHOCUJIL-
HOMY eMy. IIpoBepsATb, SBJISETCS JU UYUCJIO KOPHEM ypaBHEHUS.
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— IlogbupaTh mpuMephl Hap YUCEJ, ABIAIONIUXCA PelleHueM
JVUHEHHOTO ypPaBHEHUA C ABYMSA HepPEeMeHHBIMU.

— CrpouTh B KOOPAWMHATHON ILJIOCKOCTH TIpad@UK JHUHEHHOTO
ypaBHEHUA C ABYMA MEePeMeHHBLIMH; II0Jb3YysCh TpaduKOM, IPU-
BOAUTL IIPUMEPHI PeIleHus YpPaBHEHUS.

— PerraTh cucTeMbl ABYX JUHEHMHBIX YPaBHEHUH ¢ AByMsA mepe-
MEHHBIMU, B TOM UmcCje Irpa@UUecKH.

— CocTaBnATh U peliaTh JUHENHOe ypaBHEHHE HJIN CUCTEMY
JUHENHBIX YPABHEHUN II0 YCJIOBUIO 3amaul, MHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3aJauM IIOJyUYEHHBLIH pesyJibTar.

DyHKuUM

Koopaunatst u rpadguxu

— HW3ob6pakaTh Ha KOOPAMHATHON HPAMOM TOUKU, COOTBETCTBY-
[ole 3aJaHHBIM KOODAMHATAM, JIyYH, OTPE3KU, WHTEPBaJbl; 3a-
OHUCHIBATH YUMCJIOBBIE IIPOMEKYTKN Ha ajaredpamdyecKoM SI3bIKe.

— OrMmeuaTh B KOOPAMHATHOWM ILJIOCKOCTH TOYKM II0 3aJaHHBIM
KOOpAMHATaM.

Dynruun

— Crpouth rpad@uKM JUHEHHBIX QYHKIIUA.

— OmnuceiBaTh € IMOMOIIBI0 (GYHKIMH M3BECTHBIE 3aBUCUMOCTH!
MeXJy BeJIMUYMHaMU: CKOPOCTb, BPEMsA, PACCTOAHUE; IeHa, KOJIU-
YEeCTBO, CTOMMOCTh; IIPOU3BOJUTEIbHOCTh, BPEMs, 00BEM PabOTHI.

— Haxonuth 3HaueHMe (PYHKIMM IO 3HAUEHUIO €€ apryMeHTa.

— IToHumaTs rpadudecKkuii cmocob TpeicTaBIeHUA U aHAIU3a
uHdOpMAaINN; U3BJeKATh U HHTePIpeTUpOBaTh HH(poOpMAanuio us
rpadMKOB pPeaJIbHBIX IIPOIECCOB U 3aBUCUMOCTEI.

— MHcnoap3oBaTh cBO¥cTBA (PYHKIIUH Iad aHanmda rpadukoB
peasbHBIX 3aBUCUMOCTEN (HYJIM (QYHKIWU, IPOMEKYTKN 3HAKOIIO-
CTOAHCTBA (YHKINM, IPOMEKYTKM BO3pAacTaHUA U YyObBIBAHUA
GyHKIIMM, HAUOOJIbIllee U HaWMEHbIIee 3HAYEHUS (PyHKIIUN).

— Hcnonb3oBaTh rpad®uUKy s HCCIAeLOBAHUA IPOIECCOB U 3a-
BUCHUMOCTEH; IIPU PeIlleHnN 3amad U3 APYTUX yUeOHBIX IIPEIMETOB
U peayibHOM! KU3HU.

8 Knacc

Yucna u BbluUCNEeHUA

HppanuonanbHble 4YHuCIa
— IlonumaTh M HCIOJB30BATH IIPEACTABJIEHUS O PaCHINPEHUU
YUCJIOBBIX MHOKECTB.
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— CBOOOZHO OIIEPUPOBATH MHOHATUSAMMU: KBaIpPaTHBIN KOPEHb,
apu@MeTHUeCKU KBaApPATHBIN KOpPeHb, MPPAIMOHAJIBHOE UMCJIO;
HaXOAUTh, OIIEHNBATH KBaApaTHbIe KOPHU, UCIIOJb3Yys IIPU HE00XO-
OUMOCTU KaJIbKYJISATOP; BBIMOJHATL IPeo0pa3oBaHUA BBIPAKEHUI,
coleps;KallluX KBaApaTHbIe KOPHU, MCIIOJb3Ys CBOMCTBA KOPHEI.

— MHWcnosb3oBaTh HayaJbHBIE IIPEICTABIEHUS O MHOKECTBE
IefCTBUTENbHBIX YKCeJ [Jisi CPAaBHEHUs, OKPYIVIEHUS W BbIUHCJE-
HUM; mM300pakaThb OeHCTBUTEJIbHBIE YKCJIA TOYKAMU Ha KOOPIU-
HaTHOW TPAMOI.

— HWcmosb3oBaTh 3aUCH OOJBIINX M MAaJIbIX YHUCEJ C IIOMOIIBIO
IeCATUYHBLIX Apobeit u cremeneil umcaa 10; sammchiBATL U OKPY-
TJIATH YUCJIOBBIe 3HAYEHUA PEeaJbHBIX BEJIUYUH C MCIIOJb30BAHUEM
PasHBIX CHCTEM H3MEPEeHUIA.

Jdeaumoctsb

— CBO6GOIHO oOmepUpPOBaATH IIOHATHEM OCTATKa II0 MOMIYJIIO;
IPUMEHATH CBONCTBA CPaBHEHUM II0 MOMYJIIO; HAXOAUTb OCTATKU
CYMMBbI U NIPOU3BENEHUA II0 JAaHHOMY MOXIYJIO.

Anre6pauyeckue BblpaxKeHus

JIpo6HO-paminoHaJbHbI€ BBHIPAKEHUS

— HaxoauTh momycTuMble 3HAUEHUS IIEPEMEHHBIX B APOOHO-
PaAIlMOHAJBHBIX BBIPDAKEHUNAX.

— IIpuMeHSATHL OCHOBHOE CBOMCTBO paIlMOHAJBHOI ApPOOH!.

— BruInoHATL TpuBefeHMe aaredbpanvyecKux apobeill K obiiemy
3HaMeHaTeJJ 0, CIOKeHWe, YMHOMKeHUe, AejeHue aredpamdecKux
Ipobeii.

— BBLITTOTHATL TOKIECTBEHHBIE IIPeoOPa30BAHUSA PAaAIUOHAb-
HBIX BBIPpAKEHUN.

— IlpuMeHAT, 1IpPeoOpPa3sOBaHUA BBIpAKEHUIN MJIA PeIleHUus
PaA3IMYHBIX 3agad M3 MaTeMaTHKMN, CMEXHBIX IIpeagMeTOB, U3 pPe-
aJbHOU IIPAKTUKU.

Crenenu

— IIpuMeHSTh HOHATHE CTEIEeH! C I[eJbIM IIOKasaTejleM, BbI-
HOJHATH IIPeoOPa30BAHNS BBIPAMKEHUN, COLEP:KallUX CTEIeHU C
LIeJIBIM II0KAa3aTeJieM.

HppanuoHaapHbIie BBIPpaKeHUA

— Haxoauth momycTuMble 3HAUEHUS II€PEeMEHHBIX B BbIpaiKe-
HUSX, COAep:KalluxX apu@MeTHUecKre KBaJpaTHbIe KOPHMU.

— BpIDOIHAT, NOpeoOpPa30BaHUSA UPPANUOHAILHBIX BhIpake-
HUM, UCIOJb3Yys CBOWCTBA KOPHEI.
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YpaBHeHus n HepaBeHCTBa

— Pemrath KBagpaTHbIe YPaBHEHUA.

— Permrath ApoOHO-palMoOHaAJIbHBIE YPABHEHUA.

— Pemates nuHeliHbIe yPaBHEHUA C IMapaMeTpaMU, HECJIOJKHBIE
CHUCTEMBI JIMHENHBIX YPaBHEHUU C IIapaMeTpaMu.

— IIpoBomuTh MccaeqoBaHUSA yYPaBHEHUII M CUCTEM ypPaBHEHWUMH,
B TOM UYHCJIe ¢ IIPUMeHeHeM rpaduuecKux IpeacTaBieHuin (ycra-
HaBJIWBaThb, UMeEET JU ypaBHeHUWe MM CUCTeMa ypaBHEHUI pelie-
HUSA, eCJAU UMeeT, TO CKOJIbKO, W IIp.).

— IlepexomuTh OT cJaOBecHO! (HOPMYJIMPOBKHU 3aJaum K €€ aJi-
re6panyecKoii MOJeJN C IOMOIIbI0 COCTABJIEHUS yPaBHEHUS WJIN
CHUCTeMbI ypaBHEHUIl, MHTEPIPETUPOBATH B COOTBETCTBUU C KOH-
TEKCTOM 3aJauy TOJYUYEeHHBIN pes3yJsbTarT.

— IlpuMeHATHL CBOMCTBA YMCJIOBBLIX HEPABEHCTB MJis CpaBHe-
HUS, OIeHKHU; pellaTh JUHEHHbIe HepaBeHCTBA C OJHOM IIepeMeH-
HO M UX CHUCTEMbI; JaBaTh IpaUUEeCcKyl0 WJIJIOCTPAINI0 MHOMKEe-
CTBa pellleHnii HepaBeHCTBA, CUCTeMbl HEepPaBEHCTB.

DyHKUMK
— IloHuMaTh, ¥ HCHOJB30BATh (PYHKIIMOHAJILHBIE IIOHATUS U
ABBIK (TePMUHBI, CUMBOJITYECKE O0003HAUEHWA); ONPENEIATh 3HA-
yeHUEe (QPYHKIMU 110 3HAUEHUIO apryMeHTa; ONpeNesisiTh CBOMCTBA
GYHKIUM 1O e€ rpaduky.
- 2 3 k k
— Crpours rpaduxu QyHRIU y = x2, y=x3%, y= —, y= —,
x x
y = |x| onuceiBaTh cBoiicTBa uMCIOBON (GYHKIMM HO eé rpaduxy.

9 Knacc

Yucna u BbluUCneHUA

— CB0OGOJHO OIIEPpUPOBATH IOHATUAMU: KOPEHb n-ii CTeleHH,
CTelleHb C palUuOHAJbHBIM IIOKa3aTejleM; HaXOOUTh KOPEeHb
n-ii cTeneHUu, CTelleHb C PAIlMOHAJBHBIM IIOKasaTejieM, HCIOJIb3ys
Opu HEOOXOAWMMOCTH KaJbKYyJATODP; IPUMEHATH CBOMCTBA KOPHS
n-ii cTenmeHu, CTEIEHW C PAIMOHAJIBHBIM IIOKa3aTeJeM.

— Hcnonbp30BaTh MOHATUE MHOMKECTBA AeWICTBUTEJbHBIX UUCEJI
Ipu pellleHNU 3aJa4, IIPOBEeHUN PaCCYKAeHUI 1 T0Ka3aTeJbCTB.

— CpaBHUBaTH U YHOOPAAOUYUBATH JeHCTBUTEJbHBIE YNCJIA,
OKPYIVIATL NEeNCTBUTEJIbHBIE YNCJIA, BBIMOJHATH TPUKUIKY pe-
3yJIbTaTa BBIYUCJIEHUM, OIEHKY YMCJIOBBIX BBIPAKEHUM.
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MHorounexsl

— CB0OOOJHO ONEPUPOBATH MOHATHUEM KBAJAPATHOTO TPEXUJIEHA;
HaXOJUThL KOPHU KBAJAPATHOIO TPEXUJIEHA.

— PacknaneiBaTh KBaJApaTHBIA TPEXUJIeH Ha JWHEWHbIE MHO-
JKUTEJIU.

VpaBHeHuu U HepaBeHCTBa

— Pemrats suHelHbIE W KBaJpaTHbIe ypPaBHEHUS, ypaBHEHU,
cBomAIeca K HUM, OPOOHO-paIrMoOHAJIbHbIE YPaBHEHUS.

— PerraTh HecJI0KHBIE KBaJ[paTHbIE YPaBHEHUA C MapaMeTpPOM.

— Pemaths JTuHeliHbIe HepaBEeHCTBA, KBaJpaTHble HEPAaBEHCTBA;
WCIIOJIb30BATh METOJ WHTEPBAJIOB; M300pa’kKaTh peIllleHUe Hepa-
BEHCTB Ha YMCJIOBOH IIPAMOM, 3alMCHIBATH PEIIeHUE C IIOMOIIbIO
CUMBOJIOB.

— PerraTh cucTemMbl IBYX JUHEUHBIX YPaBHEHUU C AByMA mepe-
MEHHBIMM W CHCTEeMBbI ABYX YPaBHEHNI, B KOTOPBIX OJHO ypaBHE-
HUEe He ABJAETCA JUHEWHBIM.

— PemraTts HecJIOXKHBIE CUCTEeMbI HEJIMHEMHBIX YPaBHEHUH C Ia-
pamMeTpoM.

— IIpuMeHSATHL MeTOABI PAaBHOCUJIBHBIX IIpeoOpasoBaHUIi, 3aMe-
HBI IEPEMEHHOM, Irpa@UUECcKOTO0 METOAAa IIPU PEIIeHUuN ypaBHEHUHN
3-1i m 4-i1 cTemeHei.

— PemaTts cucteMbl JUHENHBIX HEPABEHCTB, CUCTEMBLI Hepa-
BEHCTB, BKJIIOUAIONINE KBaJpaTHOe HEPaBEHCTBO; M300paskaTh pe-
IIeHVe CUCTeMbl HEPABEHCTB HA YMCJIOBOM NPAMOI, 3aIMCHIBATH
pellleHWe C TOMOIIHI0 CUMBOJIOB.

— PermraTh ypaBHeHUsI, HEPABEHCTBA U UX CUCTEMBI, B TOM YHC-
Je ¢ OrpaHWYEeHUSIMHU, HAIPUMED, B IIEJBIX YUCJIAX.

— IIpoBoguTh uccaeqoBaHUA ypPaBHEHUI M CUCTEM YpaBHEHUM,
B TOM UYNCJIe C IIPUMEHeHeM rpaduuecKux IpeacTaBIeHU# (ycra-
HaBJIWBAaTb, MUMeEET JIU ypaBHEHUWE WJIU CUCTeMa YPaBHEHUI peIle-
HUA, €CJAU UMEET, TO CKOJIbKO, M IIp.).

— PemaTths TEKCTOBBIE 3amaul ajJredpamuyecKuM CIIOCOO0OM C IIO-
MOIITBIO COCTABJIEHUA ypaBHEHWI, HEPABEHCTB, UX CHUCTEM.

— MHWcnosb3oBaTh ypaBHEHUs, HEPABEHCTBA U UX CUCTEMBI JJIs
COCTaBJIEHUA MAaTeMaTUYECKOH MOJeJMN PeaJbHON CUTyaluu WJIN
OPUKJIATHON 3aJaun; UHTEPIIPETUPOBATH MOJyUEeHHBIE PEe3yIbTaThl
B 3aJIJaHHOM KOHTEKCTE.

DyHKyMK

— CBO6OIHO OIIEPUPOBATH MHOHATUIAMHU: B3aBUCUMOCTDL, (QYHK-
nusi, rpaduK QYHKINN, OIPAMAS IPOIOPIHNOHAJILHOCTD, JUHENHAA
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dyHKIINA, o0paTHasA MPOMOPIIMOHAJIBHOCTE, Mapaboja, rumepboa,
KYyCOYHO-3aJlaHHAA (PyHKIUA.

— HccnenoBats GyHKIUIO II0 eé rpadukry, yCTaHABJIUBATH
cBoiicTBa (QyHKIIMII: 00JIaCTh ONIpeaeeHnsA, MHOKECTBO 3HAUEHUI,
HYyAn QYHKIUU, ITPOMEXKYTKU 3HAKOMOCTOSAHCTBA, IITPOMEXKYTKU
BO3pacTaHUA U yObIBAHUA, UYETHOCTH/HEUETHOCTL, HamboJblliee U
HauMeHblllee 3HAUEHUSA, aCUMIITOTEHI.

— PacrnosraBaTh KBajpaTUuyHyIO0 (QYHKIMIO 0 dopmyJie, IpuU-
BOIUTH IIPUMEPHI KBaJAPATUYHBIX (QYHKIHN W3 peaJbHOW KU3HU,
buUBUKU, reoMeTpUn.

— OmnpenensaTh MOJOKeHNe Trpad@uKa KBaApaTUYHON (QYHKIUU
B 3aBHCUMOCTU OT €€ KO3(M(PUIIMEeHTOB.

— Crpouts rpaduK KBagpaTUIYHON (PYHKIMM, ONUCHIBATH CBOII-
CTBa KBaJApaTUUHOU (YHKIUUM II0 €€ rpaduxy.

— Hcnonp3oBaTh CBOMCTBA KBaApPaATUYHON QPYHKIUU IJIA pele-
HUuA 3a7ad.

— Ha npumepe KBagpaTM4YHON QYHKIUNU CTPOUTHL TIpadur
dyurnum y = af(kx + b) + ¢ ¢ momoiIb0 IIpeoOpazoBaHuUii rpa-
dbura dpysrnum y = f(x).

— MWnniocTpupoBaTh ¢ IIOMOINLIO IpaduKka peaybHYIO 3aBUCU-
MOCTH WJIM TIPOIECC II0 UX XapaKTePUCTUKAM.

ApudMeTHYECKanA M reoMeTpUYecKas nporpeccuu

— CBO06OIHO OIIEPUPOBATh MOHATUAMI: IIOCJIEL0BATEJILHOCTD,
apu@mMeTHUYecKas U IeOMeTpUUYecKas IPOrPecCHui.

— 3aaBaTh II0CJIEI0BATEIbHOCTY PA3HBIMU CIIOCOOAMM: OMMCA-
TeJIbHBIM, TaOJUUYHBIM, C IOMOIILI0 (GOPMYJIBI 1-TO UJEHa, PEeKyp-
PEeHTHBIM.

— BpIDOHATE BBIYKUCIEHUA C HCOOJb30BaHUEM (QOPMYJI
n-ro ujeHa apu@MeTHUUeCKOW U TIeoOMeTPUUYEeCKOH mporpeccuii,
CYMMbI IIEPBBIX 71 UJIEHOB.

— MHM3zobpakaTh 4jeHBbI IIOCJIEeI0BATEILHOCTH TOUKAMM Ha KOOp-
OWHATHOU IIJIOCKOCTH.

— Pemrath 3agaumn, CBA3AHHBIE C UNCJIOBBIMU IIOCJI€TOBATEJIb-
HOCTSIMM, B TOM UYHCJIe 3aJaYl M3 peajbHOM KU3HU (C HMCIOJIb30-
BaHUEM KaJbKYJATOpa, ITUMPOBLIX TEXHOJOTHUIH).

— PacmosHaBaTh W IPUBOAUTEH IIPUMEPHl KOHEUHBIX U O€CKOHEeU-
HBIX IIOCJIEJOBATEeIbHOCTEM, OrpaHMUYeHHbBIX IIOCJIeI0BaTeIbHOCTeN,
MOHOTOHHO BoO3pacTaiomnux (yObIBAIOIINX) IIOCJIETOBATEIbLHOCTEMN.

— HwMeTh mpeacTaBieHNE O CXOAMMOCTHU ITOCJI€TOBATEILHOCTU,
yMeTh HAXOOUTh CYMMY OECKOHEUHO yObIBaiolleil reoMeTpudYecKoi
IPOTrPEeCcCuu.

ITpuMeHATHL MeTON MaTeMaTUUeCKOW WHAYKIIMU TPU PelleHun
3amad.
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PABOYAA NPOrPAMMA YYEBHOIO KYPCA «TEOMETPUA»
HA VTNYBNEHHOM YPOBHE. 7-9 KJACCHI

LEMN U3YYEHUA YYEBHOIO KYPCA

T'eoMmeTpusa Kak OOMH M3 OCHOBHBLIX PAas3flesiOB IIKOJILHOW Mare-
MaTUKU, UMEIONINII CBOEH IeJbl0 00ecHeunuTh M3YUeHUe CBOMCTB
u pasMepoB PUIyp, UX OTHOUIEHWH U B3aWMMHOE DPAaCIIOJIOXKEHUe,
omupaeTcd Ha JIOTUYECKYIO, JOKasaTeJbHYI0 JuHUI. «Martemaru-
Ky yJKe 3aTeM y4YHUTb HAJO0, UTO OHA YM B MOPANOK IIPUBOIUT», —
nucajg BeJUKUi pycckuil yuéublii Muxaumn BacunabeBuu JlomoHO-
coB. lleHHOCTh M3yUYEeHUS TE€OMETPUU B OCHOBHOM IITKOJIE 3aKJIO-
yaeTcd B TOM, UTO OOyYalOIUICA CMOXKET HAyUUTHCSA IPOBOIUTH
IOKa3aTeJIbHbIE PACCYKIEHUs, CTPOUTH JIOTUYECKUE YMOBAKJIIOUe-
HUS, JOKA3hIBATh UCTUHHBIE YTBEDPKAEHUS U CTPOUTH KOHTPIPU-
Mephl K JIOXKHBIM, IIPOBOAUTH PACCYKAEHUSA OT IPOTHUBHOIO, OT-
JIMYaTh CBOMCTBA OT IIPUBHAKOB, (OPMYJIMPOBATH OOpaTHBIE YT-
BepkaeHud. Ocoboe 3HAUeHME MOKal3aTeNbHAs JUHUA UMeEeT IJIA
yIIyOJEHHOTO M3YUYEeHUS MAaTEeMaTUKU.

BwmecTe ¢ Tem He ciemyeT 3a0bIBAaTh CJI0Ba (PAHIY3CKOTO MaTe-
matuka JHana [[remoHHe, IpefocTeperaBIiero yUUTe s OT W3JIUII-
Hero ¢opManmsMa, OCOOEHHO B OTHOIIEHWUM OCHOBAaHUU TeoMe-
Tpun: «49TO KacaeTcsa OeJNKATHON HPoO0JeMbl BBENEHUS «aKCHU-
OM», TO MHE KaKeTcs, YTO Ha IIePBBIX IIOpaxX HY:KHO B0OOIIe
usberaTb MPOM3HOCUTH caMo dTO cjoBo. C ApPyroil Ke CTOPOHBI,
He ciefyeT YIyCKaThb HU ONHOM BO3MOXKHOCTU JaBaTh IPUMEPHI
JIOTUUYECKUX B3aKJIOUeHUN, KOTOphble KyJa B OOJIbIell Mepe, YeM
ujesa akCuOM, ABJIAIOTCA UCTUHHBIMU U €IMHCTBEHHBIMU JBUTATe-
JSAMU MaTeMaTUYEeCKOTO MBINUIEHUA». BaiKHO, UTOOBI YUEHUK, OB-
JafeBIIN# MCKYCCTBOM pACCY)KAaTh, MOI' IIPDUMEHATH ero W B
OKpy:KamIel KusHU. VI B 9TOM COCTOUT BayKHOE BOCIHTATEIBHOE
3HAUeHNE WN3yYeHUd I'eOMeTPHUM, IIPUCYIee MMEHHO OTeYeCTBEH-
HOU MaTeMaTUYecKOU IHIKOJe.

Bropoii 1menp0 m3yueHMA reoMeTpUu ABIAETCA HAYUUTHCA HUC-
HOJIL30BaTh €€ B KaueCcTBe MHCTPYMEHTA IIPU PEIIeHuM KaK MarTe-
MaTHUYECKUX, TaK U IPAKTUUYECKUX 3a7adu, BCTPEUAIOIIMXCA B pe-
aJbHOM KMBHU. YUEHUK AOJKEH HAYYUTHCS OIPEAEeSUTH TeoMe-
TPUUYECKYyI0 (Urypy, ommcarb CJIOBAMU UYEPTEXK WJIN PUCYHOK,
HaliTH IJIOMaAb 3€MeJbHOI'0 y4YacTKa, PacCumTaTh HEOoOXOOUMYIO
IJIVHY OITOBOJIOKOHHOTO Kabesisa wmiu TpebyeMble pasMephbl rapa-
JKa [AJs aBTOMOOWMJIA. JTOMY COOTBETCTBYET BTODPasd, BBIYUCIIU-
TeJbHAA JUHUA B M3YyUYEHUM I'eOMETPUU B IIIKOJE, He MeHee BalK-
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Hasi, yeM mepBasd. CIocoO6CTBOBATH 3TOMY MOTYT 3aJayM IPaKTHU-
YeCKOTO XapaKTepa, IIPU PACCMOTPEHUU KOTOPBHIX MOYKHO 00ydaTh
IeTell CTPOUTH MaTeMaTHUeCKue MOIeJ! pPeabHBIX KU3HEHHBIX
CUTyalluii, MPOBOAWUTH BBIUMCIEHUSA W OIEHUBATH aJeKBATHOCTbH
MOJIYYEHHOTO peayJbTaTa. KpaiiHe BasKHO HTOJUEPKUBATH CBA3SU
TeOMeTPUU C APYTUMU IIpeaMeTaMi, MOTUBUPOBATH HCIOJb30BATh
omnpenesieHUA TeOMEeTPUUEeCKUuX (MUTYyDP W MOHATHUI, AEeMOHCTPUPO-
BaTh MpUMeHEeHUe IMOJYUeHHBIX YMEeHUN B QU3NKe U TeXHUKE. ITU
cBsA3U HamboJee APKO BUAHBLI B TeMaX «BekToprwi», «Tpuromome-
TPpUYECKHEe COOTHOIIeHUusa», «Meton roopauHaT» m «Teopema Ilu-
daropa».

OcobGeHHOCTh Kypca YIVIYOJIEHHOTO M3YyYEeHUS TeOMETPUU COCTO-
UT He B TOM, UTO AoOaBiisgeTcs OOJIbIIIOEe KOJUUECTBO HOBBIX TEM,
a B TOM, UTO ydallmecsd He IIPOCTO 3HAKOMATCA C ONPeAeJEHHBIMU
HMOHATUAMHU, & YBepPeHHO oBjJaseBaoT uMu. CyIliecTByOIe TeMbI
mporpaMMbl 6a30BOTO Kypca reOMeTPUU MIYyUaroTcsa Ha Oojee Tury-
0OKOM YypOBHE, a ydaluecda IPUOOPEeTaroT YMEHUs, ITOMOTAIoIIne
UM yBE€PEHHO IIPUMEHATH CBOM 3HAHUA HE TOJHKO B MaTeMaTHUKe,
HO ¥ B CMEKHBIX IIpeaMeTax, IIpeikie Bcero uamke U MH@OpMa-
TUKE, a TaKiKe IIOJIb30BATHbCA MNOJYUYEHHBIMU BHAHUAMU IIPU pe-
IIeHUN TPaAKTUYECKUX 3amad.

MECTO YYEBHOIO KYPCA B YHEBHOM MNAHE

CorsacHo yuyebHOMY miaHy, B 7(—9 Kjaccax u3ydaercda YIUIy-
OJIEHHBIN yueOHBIH Kypc «[eoMmeTpus», KOTOPBIA BKJIOUAET CJie-
IYIOI[Vie OCHOBHBIE paslesibl colep:kanHmA: «Hauama reomerpum»,
«Tpeyronpuuku», «OKPY:KHOCTb», «UeThIPEXYTOJIbHUKN», «Iloso-
6ue», «IJJIEMEHTHI TPUTOHOMETpuu», «ILmomanm», a Takke «Me-
TOJ KOOpAMHAT», «BekTopnl», «IIpeobpasoBaHms TIOCKOCTH».

B yuebHOM miaHe Ha M3ydeHME Kypca IeOMETPUU Ha yIIyOJIeH-
HOM ypPOBHE OTBOAUTCA He MeHee 3 yueOHBIX UaCOB B HEIEJII0 B
TeueHUEe KaKIoro roxa ob0yueHusa. Bcero 3a 3 roma oOyueHUaA —
He meHee 306 uacos.

COOEPXAHWUE YYEBHOI0 KYPCA (N0 rogAM OBYYEHUA)

7 Knacc

Hauyana reometpumu

Hcropusa BOBHMKHOBEHUWS W Pa3BUTUS reoMerpuu. HauaabHbIe
TOHATUA TeoMeTpuu. Touka, mpaAMasi, OTPe3OoK, Jyd. IloHaTue 00
akcuoMme, TeopeMe, N0KasaTesibCTBe, OIIPeIesIeHUMU.
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BsaumHoe pacmosokeHme TOueK Ha IpaMoi. VIsMepeHue Iau-
HBI OTPE3KA, PACCTOAHUE MEXKIYy TOYKaAMU.

ITonynmockocts m yrosa. Buabr yrioB. VsmepeHume BemumH
yrioB. BepTukanbHble U CMe)KHBIEe YIUIbI. llapaJjienabHble U TIep-
HNeHIUKYJIAPHbIe IpAMbIe. PaccTossHME OT TOUKHU OO0 IPAMOM. Buc-
ceKTpuca yrJia.

Jlomanaa. Bugwsl somanbix. [iamua JjomMaHOM. MHOTOYroJabHU-
Ku. IlepumeTp MHOTOYTOJAbHUKA. II0OHATHME O BBINTYKJIBIX W HEBBI-
OYKJBIX MHOTOYTOJbHUKAX.

IlepBuuHbIe TIPENCTABIEHUSA O PaBEHCTBE (PUTYyP, WX PAaCIIOJIO-
JKEeHUU, CUMMETPUU.

IIpocreiimue nocrpoerua. MHCTPYMeHTH! A1 U3MepPeHUN U IIo-
CTPOEHUI.

TpeyronbHUKM

Buner TpeyronbHUKOB: OCTPOYTOJIbBHBIE, IPAMOYTOJIbHEIE, TYIIO-
yrojabHbIE, paBHOOEIPEHHEIE, paBHOCTOPOHHUE. Menuana, Guccek-
TpHCca M BBICOTA TPEYTOJIHHUKA.

PaBenctBo TpeyronbHuKOB. IlepBBIfI M BTOPOM NIpHU3HAKU pa-
BEHCTBA TPEYIOJbHUKOB. PaBHOOeZpeHHBIE TPEYTONbHUKU U UX
cBoiictBa. IIpmdHaxK paBHOOEAPEHHOIO TpeyroJbHUKaA. Tperuit
OPU3HAK PaBEHCTBA TPEYTOJbHUKOB.

CooTHoIIeHNA MeXJYy CTOPOHAMHU UM yIJIaMH TPeyroJabHUKa. He-
PaBEHCTBO TpeyroJbHUKAa. HepaBeHCTBO O JJIMHE JIOMAHOI.

Cummerpuusble Gurypbl. OCHOBHBIE CBOMCTBA OCEBOM cuMMe-
Tpuu. IIpumepsl cuMMeTpUHM B OKPYIKalOIeM MUDe.

NapannenbHble npamblie. CyMMa yrioB MHOroyroabHUKa

ITapannenbHOCTH IPAMBIX, UCTOPUYECKUE CBEJEHUA O IIOCTYJa-
Te EBKIuga m o ponu Jlo6aueBCKOTO B OTKPBITUM HEEBKJIUIOBOU
reomerpun. CBOIiCTBA U MPUSHAKYW HapPaJIJIEIbHBIX MPAMBIX. CyM-
Ma yIJIOB TPeyroJbHHKA. BHelIHHe yribl TpeyroabHuka. Cymma
BHYTPEHHUX YIVIOB MHOTOYTOJBHUKA M CyMMa BHEITHUX YIJIOB BBI-
OYKJOTO MHOTOYTOJBHUKA.

MpaMoyrosibHble TPeYroibHUKK

ITpusuHaku paBeHCTBa NIPAMOYTOJIBHBIX TPEYTrOJbHUKOB. Ilep-
NeHAUKYJIApP ¥ HakJIoHHasA. CBOIICTBO MegWaHBI IPAMOYTOJHBHOIO
TPEyTroJbHUKA, IIPOBENEHHONM K THUIIOTeHy3e. IIpAMOYyTroJbHBINA
TPeyroJbHUK ¢ yriom B 30°.

OKpYXKHOCTb

TToHaATHA OKPYIKHOCTH M Kpyra. JJeMeHTbl OKPYIKHOCTH U KPY-
ra: MeHTp, paguyc, fTuaMeTp, Xopjaa, UX cBoucTBa. BlammMmHOE pac-
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HOJIOJKeHUEe OKPYKHocTu u mpsamoii. KacarenbHas W cekymas K
okpyskHOCTH. OKPY’KHOCTH, BOMCAHHAs B yroJ. Ilpocreiiiiue mo-
CTPOEHUSA C IIOMOIINBIO IUPKYJIS U JUHEHKHU.

reometpwlecxue MeCTa TO4YeK

IloHATHE 0 reoMeTPUYECKOM MecTe ToueK. IIpmMephl reoMeTpu-
YeCKUX MEeCT TOUEK Ha ILJIOCKOCTU. BucceKTpuca yria U CepemuH-
HBII IEePHNeHIUKYISIP K OTPE3Ky KaK reoMeTpudYecKue MecTa TOUeK.
OnucaHHas OKPY:KHOCTH TPEYyroJIbHUKA, eé IleHTp. MeTon reome-
TPUUYECKUX MECT TOUEeK IIPU PelIeHNU TeoOMeTPUUYEecKUX 3ajmad.

MocTpoeHns ¢ NoMowWbI0 UMPKYNA U NUHEHKU

Hcropuueckue cBemenusa. OO00CHOBaHUS IIPOCTEHIINX IIOCTPOE-
HUM, dTanbl 3ajJauyl HA [IOCTPOEHUS, PellleHre 3aJadu Ha II0CTpoe-
HUEe IUPKYJeM U JIMHENKOM.

8 Knacc

YeTbIpEXyronbHUKM

IlapamyenorpamMmm, ero mpus3Haku M cBoiicTBa. IIpAMOYyToONBHUK,
pom0O, KBagpaT, MX INPU3HAKU U cBoiicTBa. Tpamenus. PasHoGe-
OpeHHas Tpamelnusd, €€ CBOWCTBA W IpU3HAKHW. lIpamoyrombuasd
Tpanernusi. CpegHsid JUHUS TPaAIEIUn.

Cpenusass JWHUS TpeyroJbHuUKa. MeTon yIBOEHUS MeIUaHbI
TpeyrojbHuKa. TeopeMa o IepeceyeHHMW MeIUaH TPEYTrOJbHUKA.

Teopema dPaseca, TeopeMa O IIPOIOPIIMOHANBHELIX OTpe3kax. Te-
opema BapuuboHa s IPOU3BOJBHOIO YETHIPEXYTOJbHUKA.

IleHTpalbHO-CUMMETPUUHBIE (PUTYPHI.

Mopobue

ITogo6ue TpeyroabHMKOB, KoahduiueHt momodbus. IlpusHarkm
nomobusa TpeyroabHUKOB. IlpuMeHeHMe IOmZOOUSA IIPW peEIIeHUU
reoOMeTpUYEeCKNX U MPAKTUUYECKUX 3ajad.

Mnowaab

ITomsarue o maomamzu. CBoiicTBa IIIOIIALENl T€OMETPUUYECKUX
duryp. IIpocreiimre GopMyJIbl IJs ILIOMIAAN TPEYrOJbHUKA, Ia-
pannesorpaMMa, pom6a u Tpamnernuu. Ilnomanm momoOHBIX QUTYD.
OTrHollIeHWe TIoHmIafell TPeyroJbHUKOB.

Teopema Mudaropa

Teopema Iludaropa. Ilpumenenue teopemsr Iludaropa mpu pe-
IIeHUY TPAKTUYECKUX 3amad.
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IneMeHTbl TPUroOHOMETPUM

CuHyc, KOCHMHYC, TAHTE€HC W KOTAHT€HC OCTPOrO yIJIa IPAMOY-
TOJIBLHOTO TPEeyroJibHUKa. TpuroHoMerpuyueckre QYHKIIUU YIJIOB B
30°, 45° u 60°. IIponmopimoHanabHBIE OTPE3KM B IIPAMOYTOJIBHOM
TPEeyTroJbHUKE.

Yrnbl ¥ 4eTbIpEXYroibHUKK, CBA3AHHbIE C OKPYXKHOCTBIO

BroucanHble U IleHTpPaJIbHBIE YIVIBI, YTOJI MEXKIy KacaTelbHOl u
XOpAOoii. YTJIBI MeXKAYy XOpAaMu W CeKyIMMU. BOucaHHbIE U OIIU-
CaHHBIE OKPY/KHOCTU TPEYrOJbHUKA M YEeThIPEXYyroiabHUKH. CBOII-
CTBa U MIPUBHAKHN BIIMCAHHOTO UETHLIPEXYTOJbHUKA. B3auMHOe pac-
HOoJIO:KeHUe IBYX OKpysKHocreit. Kacamue oxpy:kHOCTeii. OO6imiue
KacaTeJbHbIE K IBYM OKPYsKHOCTSM.

9 Knacc

PeweHue TpeyroJibHUKoB

Cunyc, KocuHyc, TaHresc yriaos ot 0° mo 180°. OcHoBHOE Tpu-
TOHOMETPUYECKOEe TOKAecTBO. PopMyJibl HpuBeneHUA. PelleHue
TpeyroJbHUKOB. TeopemMa KOCHHYCOB U TeopeMa CHUHYCOB. Perre-
HUe MPaKTUYECKUX 3a/7a4 C UCIOJb30BaHUEM TEOPeMbl KOCUHYCOB
U TeopeMbl CUHYCOB. PellleHue 3amady reoOMeTPUUYECKON OIITHUKH.

Tpuronomerpuueckre (GOPMYJIbI AJIA ILJIOIAAM TPEYTroJbHUKA,
napaJuejorpamMMa, pomba, tpamenuu. @opmysia I'eporna. @opmy-
Jla TIJIOMIAAYW BBIMTYKJIOTO UETHIPEXYTOJbHUKA.

MNopobue TpeyrosbHMKOB

Xopael 1 mOMOO0HBIE TPEYTOJIBHUKM B OKpYsKHOCTH. Teopema o
IPOU3BEJEHUU OTPE3KOB XOP/]|, TEOPEeMbl O IPOU3BEIEHUU OTpEe3-
KOB CeKyI[UX, TeopeMa O KBaJpaTe KacaTeJbHOU. IIpumeHnenue
OpU pelleHuU TreoMeTpudyecKux 3anad. Teopembr UeBblr u Mene-
nad. Ilouarue o romoreTuu.

MeTtop KoopauHaT

VYpaBHeHUEe HOPSAMOII Ha ILJIOCKOCTU. YTJIOBON KO3(pPUIMEHT u
CBOOOIHBIN YJIeH, UX TeOMETPUUYEeCKU cMbIcja. IlapaaieabHOCTh U
MePHeHAUKYJIAPHOCTh IPAMBIX (Uepes3 YIVIOBOI KOs (OUIIUMEHT).

YpaBHeHHe OKpy:KHOCTH. HaxokIeHUe mepeceueHUil OKPYIKHO-
CcTell W MpPAMBIX B KoopaumHatax. Popmysia pacCTOAHUSA OT TOUYKU
no mpamoii. Ilmomans mapajjieaorpaMMa B KOOpPAWHATAX, ITOHS-
Tre 00 OPMEeHTHUPOBAHHOU Iomanau. IIpmMeHeHHE MeTOoma KOOpP-
OUHAT B TPAKTUKO-OPMEHTHUPOBAHHBLIX TeOMETPUUYECKUX 3aJavuax.
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BekTopbl

BexTopsr Ha miaockoctu. CirokeHVe W BBIUMTAHWE BEKTOPOB —
IpaBUja TPEYyroJbHUKA U IapajijiejorpaMMa. YMHOMKeHHEe BEeKTO-
pa Ha uyucio. Koopamuarel Bexropa. CiioiKeHWe U BBIYUTAHTE
BEKTOPOB, YMHOXKEHIE BEKTopa Ha YHCJIO B KoopamHarax. Ilpu-
MeHeHUe BEKTOPOB B (DMBWKe, IIEHTP Macc.

ITouaTue o 6asuce (Ha IIOCKOCTU). PasioKeHUMA BEKTOPOB IIO
b6asucy. CrangpHOe IIpOM3BeJleHUE BEKTOPOB, TI'€OMETPUUYECKUN
CMBICJ ¥ BBIPa)Ke€HUE B JIeKapPTOBBIX KoopamHaTaxX. uctpubyTws-
HOCTH CKaJsApHOro npousBeneHusa. CkajdgpHOe IPOU3BeJEHUE U
npoenupoBanue. IIpuMeHeHVe CKaJIAPHOTO IIPOM3BENEHUS BEKTO-
POB Ui HaXOXKIEHUA JJWH U YyIJIoB. PellleHHe TeoMeTPpUYECKUX
3aJ]a4 C IIOMOIIBIO CKAJIAPHOTO IIPOU3BENEHUA.

[AnuHa OKPYXHOCTU U NNOWAAbL Kpyra

IlpaBunbHBIE MHOTOyrOJbHUKM. [[nmHa OKpy:KHOCTH. I['pamyc-
Hasg W paJuaHHas Mepa yIjia, BBIUMCIEHUE AJUH IYT OKPYKHO-
creii. Ilmomans Kpyra, ceKropa, cermeHra. VMicropudueckue cBeje-
HUSA 00 M3MEpeHWHN IJIWHBI OKPYKHOCTH U ILJIOIIAAUW Kpyra.

[lBUXXEHUA NNOCKOCTU

IleuTpanbuasa cumMeTpud. LleHTpaJIbHO-CHMMETPUUYHBIE (QUTY-
pei. IToBopor. OceBas cummerpusi. @Purypbl, CUMMETPUYHBIE OT-
HOCUTEJBHO HEKOTOpPO# ocu. IlapajyiaenbHBIN IIepeHOC.

ITounaTwe naBu:KeHMA U ero cBoiicTBa. PasencrBo duryp. Ilpo-
ABJIEHUS CUMMETPUU B IIPUPOJIE, *KUBOIUCU, CKYJBIITypE, apXu-
TekType. Komnosuniuu asBumxeHuii (mpocreiimine mpumepsl). [Ipu-
MeHeHNe B reOMeTPUUYECKUX 3ajJauax.

MJIAHUPYEMBIE NPEAMETHBIE PE3V/IbTATbI OCBOEHUA
PABOYEN NPOrPAMMbI (MO FOAAM OBYYEHUA)

OcBoenune yue6HOrOo Kypca «l'eomerpus» Ha yruIyOJIEHHOM ypPOB-
He B 7—9 Kjaccax JOJKHO 00ecliedYnBaTh JOCTUKEHUE CIIeHYIOIUX
IpeqMeTHBIX 00pa30BaTEJIbHBIX PE3yJILTaTOB.

7 Knacc

Pacnmo3naBatp u3ydeHHBIE TeoMeTpuuyeckKue QUTypbl, oIpee-
JATh WX B3aUMHOE PAaCIIOJIOKeHUWe, M300pakaTh IeoOMeTPUYEeCKUe
GuUTryphl; BBINMOJHATL YEpPTEKU II0 YCJIOBUIO Bajgauu. VamepAThb
JUHEWHbIe W YIJIOBbIE BeJIMUYMHBI. PemaTh 3ajaum Ha BBIUUCJIEHUE
IJUH OTPEe3KOB W BEJUYUH YIJIOB.
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Jemary MPUKHMOKY U OIEHKY JUHEWHBIX W YIVIOBBIX BEJIUYNH
IpeIMeTOB B peajbHOUN JKU3HU, Pa3sMepPOB IPUPOIHBIX O0BHEKTOB.
PaznuuaTh pasmMepbl 3TUX OOBEKTOB IO HOPAAKY BEJIWUYUHBI.

CTpouTh uepTeKy K reoOMeTPUUYECKUM 3ajJauaM.

Ilomb3oBaThCcA TIPpU3HAKAMHU PABEHCTBA TPEYTOJbHUKOB, WC-
HOJIb30BaTh IIPU3HAKN U CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJbHU-
KOB TIPU peIleHuu 3amad.

IIpoBoguThs JOTMYECKUE PACCYKAEHUSA C HCIOJb30BAHUEM T'€O0-
MEeTPUUYECKUX TEeOpPeM.

Ilomp3oBaTheca TpUMBHAKAMU PABEHCTBA IIPAMOYTOJBLHBIX TpPEY-
TOMBLHUKOB, CBOWCTBOM MeIMWaHbI, IIPOBEAEHHON K THUIOTEHY3e
OPAMOYTOJIBHOTO TPEYTOJbHUKA, B PEIIeHNUU IeOMeTPUYECKUX 3a-
mau.

Onpenenasarh IIapajIeIbHOCTh MPAMBIX C IIOMONIBIO YIJIOB, KO-
TOphle 0o0pasyeT ¢ HUMU cekymas. OnpenensTh IapajjeJlbHOCThb
OPAMBIX C IIOMOIIBI0O PABEHCTBA PACCTOAHUM OT TOUEK OJHOM MIps-
MOH OO0 TOYEK APYTroul MIPSMOM.

Pemats 3amaum Ha KjeT4yaToil Oymare.

IIpoBOaUTs BBHIYUCIEHHMSA U HAXOAUTHh UYUCJIOBLIE U OYKBEHHBIE
3HAUYEeHUA YIVIOB B TeOMETPUUYECKMX 3aJadax C MCII0Jb30BaHUEM
CYMMBI YIVIOB TPEYTOJbHUKOB I MHOTOYTOJIBHUKOB, CBOMCTB yIJIOB,
00pa3oBaHHBLIX TPU IEePEeCceuYeHUM ABYX NapaIeIbHBIX MTPAMBIX
cekyIei. Pemnrats mpakTuuecKue 3aJjauyrd Ha HaXOMKJIEeHUEe YIJIOB.

Bramers moHaTHEM TreomeTpuyueckoro wmecra Touexk (I'MT).
OnpenensaTs OMCCEKTPUCY YIVIa M CEePEeNUHHBINA HePHeHAUKYJIAP K
OTPe3Ky KaK reoMeTpuyecKre Mecta ToueK. Ilosib30BaThCsA TOHS-
tuem I'MT mipm mokasaTesibCTBEe T€OMETPUUYECKUX YTBEDPIKICHUN U
Ipu pelreHuu 3amad.

dopmyaupoBaTh OIpeneeHUsT OKPYKHOCTU U Kpyra, XOPAbl U
auaMeTpa OKPY'KHOCTU, YBEPEHHO BJIAJIeTh MX CBOWCTBAMU. YMETh
IOKa3bIBATh U IPUMEHATHh 9TH CBOICTBA TPU PEIIeHUUW 3ajad.

BrameTs moHATHMEM ONMCAHHON OKOJIO TPEYTOJBHUKA OKPYIKHO-
CTH, yMeTh HAXOAUTL eé IeHTP. [loKas3hIBaTh W WCIIOJL30BAThH
daxkTbel 0 TOM, YTO OMCCEKTPUCHI YIJIOB TPEYrOJbHUKA IlepeceKa-
IOTCSA B OOHOM TOUKE, U O TOM, UTO CepPeIuHHbIe MePHeHIUKYIAPHI
K CTOPOHAM TPEYTroJbHUKA IIePECEeKaloTCs B OMHOI TOYKeE.

BrameTs moHATHEM KacaTeJNbHOI K OKPY/KHOCTH, IIOJb30BATHCS
TeopeMoOil O IMePIeHAUKYJIAPHOCTU KacaTeJbHOW W paauyca, Ipo-
BEIEHHOTO K TOUYKe KacaHus. J[OKashbIBaThb PABEHCTBO OTPE3KOB
KacaTeJbHBIX K OKPY/KHOCTU, IPOBENEHHBIX M3 ONHONM TOYKU, U
IPUMEHATh 9TO B PEIIeHUU TeOMeTPUUeCKUX 3aaad.

Jloka3pIBaTh M MPUMEHATH IIPOCTEHUIINE TeOMETPUUECKHE Hepa-
BEHCTBA, IIOHMMATh UX IIPAKTHUUYECKUIl CMBICJI.

MATEMATUKA. 7—9 knaccbl 57



IIpoBoauTH OCHOBHBIE T€OMETPUUYECKHE IIOCTPOCHUSA C IMOMOIILIO
MUPKYJIA W JIUHEHKH.

8 Knacc

PacnosHaBaTh OCHOBHBIE BUIBI YETHIPEXYTOJBHUKOB, HUX BdJIe-
MEHTBI, OJIb30BAaThCsI UX CBOMCTBAMU IIPU PEIIeHUUN reoMeTpuye-
cKkux 3amau. PaginuarThs DpusHAKKU M CBOICTBA IapajijiejorpaMMa,
pomba ¥ MPSAMOYTOJbHUKA, AOKA3bIBATH UX W YBEPEHHO IIpUMe-
HATH IPU PEIIeHUN I'eOMeTPUUYECKUX 3akad.

Hcnoars30BaTh CBOICTBA TOUKHU II€peCeUeHUs MeIUaH TPeyrojb-
HUKa (IleHTpa Macc) B PelIeHuU 3ahad.

Baagers moHsiTMEM CpeIHEl JUHUU TPEYTOJbHUKA U TPaIeluu,
OPUMEHATh WX CBOMCTBA IIPU PENIEHUUW TI'eOMEeTPUUYECKUX 3ajad.
HcnonbzoBaThk Teopemy Pajieca M TeopeMy O IIPOIOPIIMOHAIBHBIX
OTpesKax, IPUMEHATh UX AJA PelleHUs IMPaKTUYEeCKUX 3amad.

PacnosHaBaTh IeHTPAJIbHO-CUMMETPUUYHBIE (PUTYPHI M KCIOJb-
30BaTh UX CBOICTBa IPU PeEIeHUU 3ajad.

Biagers mMOHATHAMHE TOHNOOUA TPEYTOJIHLHUKOB, KOd(MDUIMIEHTA
non001si, COOTBETCTBEHHBIX 3JIEMEHTOB IIOMOOHBIX TPEYTOJbHUKOB.
WwMmeth mpenacTaBieHure 0 IIpeoOpPasoBaAHUM IMTOAOOUSA M O MOMOOHBIX
durypax. Ilonp3oBaTbCs IIPU3HAKAMH II0J00US TPEYTOJIbHUKOB
OpU pelleHuU TeOMeTPUUYeCKUX 3anad. J[JokasbpiBaTh U MPUMEHATH
OTHOIIEHUS ITPOMOPIIMOHAJIBHOCTH B IPAMOYTOJbHBIX TPEYTOJbHU-
kax. [IpuMeHATH momoOMe B HMPaKTUUECKUX 3amauvax.

BeIBOIMTH M MCIOJIB30BATH IIpOCTeIre (GOPMYJIbI AJIA ILJIOIIA-
IV TPeyroJbHUKA, IapaJjuiejiorpaMMma, pomOa ¥ Tpamenuu. BbI-
YUCIATHh (PasIWYHBIMU CIIOCO0AMMU) ILJIOIMAAh TPEYTOJbHUKA U
IJIOMIAAW MHOTOYTOJBHBIX (QUTryp (IOJb3ysach, e Heo0XOmMMO,
KaJbKYJAATOPOM). 3HATH OTHOINEHUE ILIOIaAell MOJOOHBIX (Guryp
¥ OPUMEHSTH IIPU pelleHuu 3amad. [IpuMeHATh IOJyUYeHHbIe yMe-
HUSA B IIPAKTUYECKUX 3aJavax.

ITons3oBaThea Teopemoii Iludaropa mjis pelleHUsA reoMeTpUUe-
CKUX U TIpaKTuuecKux 3agad. CTpOUTHL MaTeMaTHUYEeCKyI MOJesb
B IPaKTUUYECKUX 3a7auyax, CAMOCTOATEJIbHO [IejlaTh YepTEX U Ha-
XOIUTHb COOTBETCTBYIOIIVWE AJIUHBI.

Biragers mOHATHEM BIIMCAHHOIO M I[EHTPAJBHOTO yIjIa, yrja
MeXKIy KacaTeJbHOW M XOpPAOil, ONMCAHHOM M BIHUCAHHOU OKPYK-
HOCTU TPEYTrOJbHUKA W YeTHLIPEXYTOJbHUKA, IPUMEHSTh UX CBOI-
CTBa TIpU PeIIeHuUu 3aaad.

IIpuMeHATH TOJIyUYeHHBIe 3HAHUA Ha NPAKTHUKE — CTPOUTH Ma-
TeMaTUuecKre MOJeJn AJA 3amau pPeajbHOM JKU3HU U IIPOBOAUTH
COOTBETCTBYIOIME BBIUNCJICHUA C IPUMEHEHWeM HoA0o0uA U TpU-
roHoMeTpun (IOJb3YsCh, I'le HEOOXOAMMO, KaJIbKYJIATOPOM).
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9 Knacc

3HaTh TPUTOHOMETPHUUECKUE QYHKIMU OCTPBIX YIJIOB, YMETb
HaXOAUTh C UX TOMOIIBIO PA3IUUYHLIE 3JIEeMEHTHI IIPAMOYTOJILHOTO
TpeyroJbHUKa («pelleHrne MpAMOYTOJbHBIX TPEYTOJbHUKOB»). Ha-
XOAUTH (C TOMOINBIO KAJNbKYJAATOPA) IJWHBI W YIJIBI OJA HeTa-
OJIMYHBIX 3HAUCHUI.

Iloxp3oBaThea GopmMyJsiaMu IIPUBENEHUSA U OCHOBHBIM TPUTOHO-
METPUUYECKUM TOYKIECTBOM IJIsI HAXOMKIEHUSA COOTHOIIEHUUN MEXIy
TPUTOHOMETPUUYECKUMU BeJIUUMHAMU.

JdokaspIBaTh TEOpeMy CHUHYCOB U TEOPEMY KOCHUHYCOB, IIpUMe-
HATb WX IJIs HaXOKIEHUS Pa3JIUUYHBIX DJEMEHTOB TPEeyroJbHUKA
(«pellleHre TPEYTOJbHUKOB»), IIPU PEIeHUN IeOMeTPUUYECKUX 3a-
nady. IIpyuMeHATH MOJMyYeHHbIE 3HAHUA NPU PENIeHUU TPaKTUYe-
CKUX 3ajad.

IIpuMeHATs, TPUTOHOMETPHUIO B 3aJauaxX Ha HAXOMKIEHUE IIJIO-
miaay, BBIBOAUTH W BJAJETh TPUTOHOMETPUYECKMMU (HOPMYJIaMU
IJA TIJIONMIAAV TPeyroJbHUKA, HapajjaejorpamMMa, poMmOa, Tpare-
WY, BBIBOAUTL W HPUMEHATH (popmyay I'epoHa u opmyny s
IJIOIIAAM BBIITYKJIOTO YETHIPEXYTOJNBLHUKA.

HNmeTs mpencTraBieHHe O TOMOTETUU, NMPUMEHATH B IIPaAKTHUe-
CKUX CHUTYaIllAX.

Hcnoan3oBats TeopeMbl UeBbl 1 MeHellasgs IpU pelleHUU 3aad.

Hcnmoas3oBaTh TEOpPEeMbl O BIMCAHHBIX YIVIaX, YIVIaX MeEXKIY
xopaamMu (CeKyIuMU) W yIiie MeKAy KacaTeJbHOW UM XOpHoM mpu
pelleHuUu reoMeTPUYEeCKUx 3amad. J{oKkaspIBaThb M IPUMEHATH Te-
OpeMbl O TPOU3BEMEHUUW OTPE3KOB XOPH, O IIPOU3BENEeHUU OTPe3-
KOB CEeKyIINX, O KBaJpaTe KacaTeJbHOMH.

BananmeTrs moHATHEM KOOpPAWHAT HA IIJIOCKOCTH, paboTaTh C ypaB-
HeHUEeM IIPAMON Ha TJIOCKOCTH. BiameTh HOHATUAMHU YIJIOBOTO
KoaduiimenTa # CBOOOJHOTO UJieHA, MOHWMATh WX TeoMeTpudUe-
CKUI CMBICJI U CBS3b YIVIOBOTO KOo3(duiimeHTa ¢ Bo3pacTaHUEM U
yObIBAaHUEM JIMHEHHON (PYHKIUU. YMETh pellaTb MeTOIOM KOOp-
OUHAT 3aJauu, CBA3aHHBIE C MTaAPAJIJIEIbHOCTBIO U MHEePIeHIUKY-
JAPHOCTBIO NPAMBIX, IIepeceueHreM IIPSAMBIX, HAXOXKIEHUEeM TO-
YeK IepeceveHusd.

BeiBoguTHh U BIAJEeTh YpaBHEHUEM OKPYKHOCTU. VCIIOIb30BATH
MeTOJ KOOPAWHAT AJIA HAXOKIEHUS IIepeceueHUil OKPYKHOCTe! 1
npaMbiX. BiaageTs opMysiaMu PACCTOSTHUS OT TOUKU MO TPSIMOI,
IJIOIIAAM MapaJjiaejiorpaMMa B KOOpAMHATAX, MMETh ITOHATHE 00
OPUEHTUPOBAHHOU momaau. Iloap3oBaTbcs METOJOM KOOPAWHAT
Ha IIJIOCKOCTU, NMPUMEHSTHh €ro HPU PeIleHUUW TeOMEeTPUUYECKUX U
OpaKTUYecKux 3agau. [I[puMeHATh MeTOJ KOOPAUWHAT B IIPAKTHUKO-
OPUEHTUPOBAHHBIX T'€OMETPUUYECKUX 3ajadvax.
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Baagers momATHEM BeKTOpa. YMETh CKJIAIbIBATH U BBLIUUTATH
BEKTOpPbI, YMHOKATh Ha YUCJIO, BJIAJEeTh IIPaBUJIaMU TPEYTOJbHU-
Ka U mapaJjiejgorpaMma. BiameTh MIPaKTUYECKUMU WHTEPIIPETAIlH-
AMU BEKTOPOB. YBEPEHHO II0JIb30BAaThCA KOOpPAMHATAMHU BEKTOpA.
Brnagers cioskeHueM M BBIUYMTAHWEM BEKTOPOB, YMHOKEHHEM BeEK-
TOpa Ha YHCJIO B KOOpAMHATAX.

HmeTs mpencraBierHue o 6asuce (Ha IJIOCKOCTH). PacKiaabIBaTh
BEKTOpPHI MmO 6asmcy. PacKiaagblBaTh BEKTOPHI CHJI C IIOMOIIBIO
IPOEIMPOBAHUA ¥ TPUTOHOMETPUUYECKUX COOTHOIIeHuH. IIpume-
HSATh HOJyYeHHbIE 3HAHUSA B NPOCTEHINNX (PUIUUECKUX 3amadax.

Biagers NMOHATHEM CKaJIAPHOTO TPOW3BENEHUA BEKTOPOB, IIO-
HUMATh €r0 reOMeTPUYECKUH CMBICII U YBEPEHHO II0JIb30BATHCSA €ro
BBIpAKEHEM B [IEKaApTOBBIX KOOpPAMHATAX. 3HATh AUCTPUOYTUB-
HOCTBH CKAJISIPHOTO IIPOM3BEIEHUS U €ro CBA3b C IIPOEIMPOBAHUEM.
IIpuMeHATH CKaJAPHOE IPOU3BEAEHNE BEKTOPOB AJA HAXOMKIEHUA
IJUH U yIVIOB. PemaTh reoMeTpuuecKue 3aJaduul C IIOMOIIBIO CKa-
JSIPHOTO TIPOM3BeAeHUsA. VICIONb30BaTh CKaJAPHOE IIPOU3BeHeHUE
BEKTOPOB B ajredpawyecKmx U (pU3WUECKUX 3aJadax.

Biagers IOHATHUAMU NOPABUJIBHOTO MHOTOYTOJBHUKA, IJIUHBI
OKDYKHOCTH, IJIUHBI YT OKPYKHOCTH U paJMaHHOIN Mephl yIvia,
BBIUMCJATH ILJIOIIAAL Kpyra 1 ero uacreii. IloHnmMaTh CMBICT YHC-
Jga 7. [IpuMeHATh MOJyUYeHHBbIe YMEHUSA HPU PelleHUU TpPaKTUde-
CKUX 3aa4. 3HATh UCTOPUYECKNE CBeleHUs 00 M3MepeHUU IJIUHBI
OKPY:KHOCTU ¥ ILJIOIIAAUW KpyTra.

HNmeTs mipencrTaBiieHre 0 IPeoOPa3s0OBAHUU IIJIOCKOCTH, O JBUKE-
HuAXx. HaxXxoauTs ocu, IEHTPHI CUMMETPUN (PUryp, HMEeHTPHI IIOBO-
pora, HaXOAUThL KOMIIO3UIIMHU IIPOCTEHINNX IIpeobpasoBanuii. IIpu-
MEHATH MBUKEHUSA IJIOCKOCTH IIPU PELIeHUU IeOMEeTPUUYECKUX 3a-
zad.

IIpuMeHATHh IOJyUYeHHBbIe 3HAHUSA HA NPAKTHUKE — CTPOUTH Ma-
TeMaTUUYecKre MOJeNN AJA 3alau PeajJbHOU KU3HU M IIPOBOAUTH
COOTBETCTBYIOIME BBIUMCJICHUSA C IPUMEHeHHeM MNoAo0us U TPU-
TOHOMETPUUECKUX (PYHKIUI (HOJIB3YyACH, Ie HEOOXOZUMO, KaJlb-
KYJIATOPOM).
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PABOYAA MPOrPAMMA
YYEBHOI0 KYPCA «BEPOATHOCTb U CTATUCTUKA»
HA YINYBJAEHHOM YPOBHE. 7-9 KJIACCbI

LEIN U3YYEHUA YYEBHOIO KYPCA

B coBpeMeHHOM ITHPOBOM MUPE BEPOSATHOCTL U CTATHUCTUKA
npuoOpeTaroT BCE OOJBIIYI0O 3HAYMMOCTb KaK C TOUYKH S3PEHUS
OPaAKTUYECKUX IIPUJIOKEHUI, TaK U UX POJU B 00pasoBaHUU, He-
00XO0AMMOM KasKIOMY UeJOoBeKy. Boapacraer umcio mpodeccuit,
OpU OBJIaIEHUU KOTOPHIMU TpebyeTcda xopoilnas 0asoBas IIOATO-
TOBKa B 0O0JIACTU BEPOATHOCTU U CTATUCTUKU, TaKad IIOATOTOBKA
BasjKHA /IS IIPOJOJIKEHUsT 00pasoBaHUS U IJIs YCHEITHOH mpodec-
CUOHAJbHOU Kapbephl.

Kamxapiii yeJoBeK IIOCTOSAHHO IIPMHUMAET PEUIeHWA Ha OCHOBE
UMeNUXCs ¥ Hero AAaHHBIX. I[1a 000CHOBAHHOTO HPUHATHUA pPe-
IIeHWsI B YCJHOBUAX HeNOCTAaTKa WJIM M30bITKA MHMOpPMAaIUU He-
00X0oMMO B TOM YHKCJIE XOPOIIO CHOPMUPOBAHHOE BEPOATHOCTHOE
W CTaTHUCTHUYECKOoe MblIllIeHrne. VIMEHHO MO3TOMY BO3HUKJA HE00-
XOAUMOCTEL (hOPMUPOBATH ¥ obOydamomuxcs GyHKIMOHAJIBHYIO Tpa-
MOTHOCTB, BKJIIOUAIOIIYIO B ce0s1 yMeHUe BOCHIPUHUMATH U KPUTU-
YeCKU aHaJIU3UPOBATh MHAOPMAIINIO, TPEICTABICHHYIO B Pas3and-
HBIX (opmMax, IIOHMMAThL BEPOATHOCTHBIA XapaKTep MHOTHUX
peanbHBIX IIPOIECCOB M 3aBUCUMOCTEN, MPOU3BOAUTEL IIPOCTEHNIIIE
BEPOATHOCTHBIE PACUETHI.

3HAKOMCTBO C OCHOBHBIMH IIpHMHIUIIaMu cbOopa, aHaiamsa u
OpeacTaBIeHUS MAaHHBIX M3 PA3JNUYHBIX cdep KU3HU OO0IecTBa U
rocyzapcTBa IIpuUoOIlaeT 0O0yUAIOIUXCSI K OOIeCTBEHHLIM MHTepe-
cam. V3yueHue OCHOB KOMOMHATOPHKN pa3BUBaeT HABBIKU Opra-
HU3anuu mnepebopa M IIOACUETA YMCJIa BAPWAHTOB, B TOM UYMUCJE B
OPUKJIATHBIX 3aZjauyax. 3HAKOMCTBO C OCHOBaMHU Teopuu rpados
CO3MaéT MaTeMaTHUYecKuit pyHIaMeHT s GOpMUPOBAHUA KOMIIE-
TeHIUIT B o0JacTy WHMOPMATUKU U IMU@PPOBBIX TexHoJoruii. Ilo-
MHMO 3TOTO, IPU UIYUEHUU CTATUCTUKU UM BEPOATHOCTH oborarria-
IOTCS TPEICTABJICHUA yUYalIUXCA O COBPEMEHHOUN KapTHHE Mupa u
MeToax ero MCCJaedOBaHUA, QPOPMUPYETCA TOHWUMAaHNE POJIU CTa-
TUCTUKNA KAK HCTOUYHHKA COIMAJLHO 3HAUMMON wWHPOpMAIUU U
3aKJIaIBIBAIOTCA OCHOBBLI BEPOATHOCTHOI'O MBINIJIEHUA.

B cooTBercTBUU C ZAHHBIMU IEJAMU B CTPYKTYpPE IIPOTrpPaMMBI
yueOHOTO Kypca «BepoATHOCTh M CTATHUCTHUKA» OCHOBHOW IIKOJIBI
Ha yriayGJEHHOM YPOBHE BBIIEJIEHBI CJIEAYIOIHe COAep:KaTeJIbHO-
MeToAMUYecKue JuHUU: «IIpemcraBieHne JaHHBIX U OMUCATeIbHASI
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CTATUCTUKA»; <«BepoATHOCTb»; «IJIEeMeHTbl KOMOUHATOPUKU»;
«BBenmenue B Teopur rpadoB», «MHOXKecTBa», «Jlormkas.

Comepsxanue nuHuu «lIpemcraBiieHue JaHHBIX U OIHCATeIbHAS
CTATUCTUKA» CJIYKUT OCHOBOHM s (OPMUPOBAHUSA HABBIKOB pa-
60THI ¢ mH@OpPMAIIMEH: OT UTeHHs W HHTeplIperanuu uHbGOpMAa-
ouu, IpPeNCcTaBJIeHHON B Tabauiax, Ha AuarpaMMax W rpa@urax
Io cOopa, MPeACTaBJIeHUS W aHAJIMN3a HAHHBIX C MCIIOJb30BAHUEM
CTATUCTUYECKNX XapaKTePUCTUK CPEeJHUX W paccenBaHuA. Pabo-
Tasg C JaHHBIMU, OOYYAIOINeCcs YIaTCA CUUTHIBATHL U MHTEPIPETH-
poBaTh [HOaHHBIE, BBIABUTATH, APTYMEHTHUPOBATh U KPUTUKOBATH
IPOCTEUINNe TUIIOTE3hI, PASMBINLIATL HAJ (haKTOpaMu, BBHIBBIBAIO-
UMY KM3MEHUYUBOCTH, W OIEHWBATHL WX BJIUSHUE HA pPaccMaTpU-
BaeMble BEJIWYUHBI U IIPOIECCHI.

NuryutusHOe mpeacTaBieHUe O CAy4YalHO M3MEHUYUBOCTH, KC-
clenoBaHVEe 3aKOHOMEPHOCTEH W TEHIEHIMI CTAHOBUTCA MOTUBU-
pymoliieil OCHOBOUM A U3YyYeHUs TeOPUU BepoATHOCTell. Boibiroe
3HaUeHWe 37eCb WNMEIOT IIPaKTUYeCKUe B3aJaHUA, B UYACTHOCTHU
OIBITHI C KJIACCUUYECKUMU BEPOSATHOCTHBIMU MOEJISAMU.

ITonAaTe BEPOATHOCTM BBOAUTCA KaK Mepa IIpaBIomomooumsa
cayuyaiiHoro cobwiTusA. IIpm mayueHmm Kypca obyuaroinuecs 3Ha-
KOMATCS C IPOCTEHIINMU METOAAMMU BHIUUCJIEHUS BEPOATHOCTEH B
CIyYalHBIX 9KCIEPUMEHTaX C PABHOBO3MOKHBIMU JJIEMEHTAPHBI-
MU UCXOJAaMU’, BEPOATHOCTHBIMU 3aKOHAMU, HMO3BOJIAIONIMMU CTa-
BUTh U peIllaTh 0oJiee CJIOKHBIE 3amaduur. B Kypc BXOOAT HaYaJb-
Hble TPEJCTABJIEHUA O CJIAYUYalHBIX BeJIWUMHAX U UX UYUCJIOBBIX
XapaKTepUCTUKAaX.

Takske B paMKax 9TOr0 Kypca OCYIIEeCTBJISIEeTCS 3HAKOMCTBO 00-
YUaIOIUXCA C MHOYKECTBAMHU U OCHOBHBIMHU OIlEPAIMAMU HAJ MHO-
JKecTBaMU, PaCCMaTPUBAIOTCS IIPUMEPLI IpPUMeHeHUus rpadoB u
5JIEMEHTOB TEOPUY MHOYKECTB AJIs PEIIeHUs 3aJad, a TaKyKe UCIIOJIb-
30BaHUA B JPYIUX MaTeMaTUUYECKUX Kypcax M yUeOHbBIX IpeaMeTax.

MECTO YYEBHOTO KYPCA B YHEBHOM MNAHE

CoracHo yue6HOMY IJIaHy B 7—9 KJjaccax msydaercsa yueOHBIN
Kypc «BeposTHOCTHL M cTaTHCTHKA», B KOTOPBLIN BXOIOAT Pa3meJibl:
«IIpencrasiieHre NAHHBIX M OIHCATeJbHAsd CTATHCTHUKA», «Bepo-
SAATHOCTBb», «DJIEeMEHThI KOMOMHATOPUKN», «BBegeHme B TeOpUIO
rpadoB», «MHOKecTBa» U «JloruKa».

B yuebGHOM mulaHe Ha wu3yYeHWE JAaHHOTO Kypca OTBOIUTCS
He MeHee 1 yueOHOTO Yaca B HeOeJI0 B TeueHHe KaKIOTr0o roma
o0yueHus, BCeTOo 3a Tpu roma obydeHus — He meHee 102 yueb-
HBIX YacoB.
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CONEPKAHWE YYEBHOIO KYPCA (N0 rogAM OBYYEHUA)

7 Knacc

IIpencraBienue JaHHBIX B BHUOe TaOJUI], AUArpaMM. 3alloJHe-
HUe TabJull, YTeHUWe M IIOCTPOEHMWEe CTOJOMKOBBIX (CTOJIOUATHIX) 1
KPYroBbIX auarpamm. YUrenme rpad@uKOB peaJbHBIX IIPOIECCOB.
WsBneuenue muHGOpMAIMUN W3 AMarpaMM U TaOJIUI[, UCIOJIH30Ba-
HUEe U WHTepIpeTanus TaHHBIX.

OnucaresnbHasA CTAaTUCTUKA: CPelHee apudMeTHdyecKoe, Meaua-
Ha, pasdmax, HaubOoJIblllee W HaWMeHbIllee 3HAYEHWS, KBaPTUJIH,
cpefHee TapMOHUUYECKOE, CpeHee TapMOHUYECKOe YMCJIOBBIX JaH-
HBIX.

ITpumeps! caydyaiHON M3MEHUMBOCTU HPU W3MEPEHUIX, B Mac-
COBOM ITPOM3BOJICTBE; TEHAECHIIUU U CJIydYaiiHble KOJIe0aHUA; TPYII-
OUPOBKA [OAHHBIX, IIPEACTaBJIeHUE CJIAYUYaliHON WN3MEHUYUBOCTU C
TOMOII[BI0 AUATPaMM; YaCTOThI 3HAUEHWI; CTAaTUCTUYECKASA yCTOM-
YUBOCTD.

I'pad, Bepmuua, pebpo. Cremenb BepimuHbl. Huciao pébdep u
cyMMapHas CTeleHb BepiiuH. IlouAaTHe o cBA3HBIX rpadax. Ilytu
B rpadax. Ilenu um murasi. O6xox rpada (sitepoB myTh). IloHsa-
THe 00 opueHTHpPOBAaHHOM rpade. Pelllenre 3amau ¢ IIOMOIIBIO
rpados.

VrBep:kIeHus U BbICKasbiBaHusA. OTpUIlaHUE YTBEPIKIEHUS,
YCJIOBHBIE YTBED:KIEHUsA, OOpaTHbIe WM PaBHOCUJIBHBIE YTBEPIKIe-
HUA; HeOOXOAUMbIe U JOCTATOYHBIE YCJIOBUSA, CBOWCTBA U IIPU3HA-
Ku. IIpOTMBOIIONIOKHBIE YTBEP:KAEHUA, NOKas3aTeJIbCTBAa OT IIPO-
TUBHOTO.

CiyuyaliHbIN SKCIIEPpUMEHT (OIBIT) M cIydaiiHoe coObIiTue. Bepo-
ATHOCTb U YaCTOTa CJIYUYAHHOTO COOBITHA. Poib MaJlOBEPOATHBIX
U OPaKTUUYECKU AOCTOBEPHBIX COOBITHII B IpUpoie M B OOIIecTBe.

8 Knacc

MHo:xecTBO M IIOAMHOMKECTBO. IIprMephl MHOKECTB B OKPYIKa-
forem mupe. IlepeceueHue m oObegUHEeHUE MHOKecTB. [luarpam-
MBI ditaepa. UucaoBble MHOKeCTBA. IIpuMepbl MHOMKECTB U3 Kyp-
coB airebOphl um reomerpuu. llepeuncrieHre sJ1eMEHTOB MHOMKECTB
C IIOMOIIbI0O OPTaHM30BAHHOI'O Ilepebopa W IpaBUja YMHOKEHUS.
dopmysaa BRIIOUEHUSI-UCKIIOUCHUS.

djieMeHTapHbIe COOBITHS. BepoATHOCTU CIIYUAWHBIX COOBITHIA.
OnbITHI ¢ PABHOBO3MOYKHBIMU 3JIEMEHTapHBIMU cOoObITUAMU. Ciry-
YaWHBIA BBIOOP.

WVsmepeHue paccenBaHUSA UHNCJIOBOTO MaccuBa. Jlucrepcusa u
cTaHapTHOE OTKJIOHEHHe UMCJI0BOro Habopa. CBoiicTBa auciep-
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CHUU U CTAaHJaPTHOTO OTKJOHeHUsA. [[luarpaMMbl paccemBaHUsSA ABYX
HaOJIIOZaeMbIX BeIWUunH. JIuHelHaaA CcBA3b Ha nuarpaMMe pacceu-
BaHUS.

HepeBo. JlepeBo cayuaiinoro skcmepuMenta. CBoiicTBa mepe-
BbEB: EIUWHCTBEHHOCTb NYTU, CBA3b MEXKAY UYKCJIOM BepIIUH U
yucysom pédep. IloHATme o miockmx rpadax. Pemenme 3amau c
OMOIIILIO T€PEBLEB.

Jloruueckue coiosbl «U» u «UJIW». CBA3L MeXKIYy JIOTUYECKU-
MM COIO3aMM U OIePaIlMsAMU Hal MHOKecTBaMu. VcCIoJb3oBaHUe
JIOTUUYECKUX COI030B B ajreodpe.

Cayuaiinblie COOBITUSA KaK MHOYKECTBA 3JIEMEHTAPHBIX COOBLITUIA.
IIporuBomosio:kubIe cobObiTuA. Omepanuu Haj coObiTuaAMu. Pop-
MyJia CJIOMKEeHUS BepOATHOCTe.

IIpaBuio yMHOMKEHUS BePOSATHOCTEeH. YCJIOBHAs BEPOATHOCTD.
IlpencraBieHue caydyaiiHOTO SKCIIepMMeHTa B Buje gepeBa. Hesa-
BUCUMBIE COOBITHA.

9 Knacc

Kom6uHaTOpHOE HpaBUJIO YMHOMKeHHUA. IlepecTaHOBKYU 1 (paKTO-
puajs. Yucao coueranmii u TpeyroabHuk Ilackamasa. CBoiicTBa uu-
cen coueranuii. Bunom HwioroHa. Pelrenue 3amau ¢ mMCIosib3oBa-
HIEeM KOMOMHATOPUKH.

T'eomeTpuueckasa BepoATHOCTb. CiaydalHBIZ BBIOOP TOUKU U3
GuUTyphl Ha IIJIOCKOCTHU, M3 OTPEe3Ka, U3 AYT'HM OKPY/KHOCTH.

HUcnsitanusa. Yeunex m Heynmaua. Cepus HUCHOBITAHUUA OO IIEPBOTO
ycunexa. Cepus ucnbiTanuii BepHysniu. BepoarHocTu coObITHII B
cepuu wucublTaHuN Bepuyinnau. CinydaiiHblii BBIOOD M3 KOHEYHOTO
MHOJKEeCTBa.

Cnyuaiinad BeJiMumHa M pacipenesieHue BeposaTHocTe#. Ilpwu-
Mephl CIy4YyalHBIX BeJWUYUH. BaXHble paclpefeleHUs — UYUCJIO
TONBITOK B CEePUU MCIILITAHWN A0 MEePBOTO ycleXa WM YHMCJO yCIie-
XOB B CepuHU WCIbITaHUN BepHyaau (reoMeTpuuyeckoe M OMHOMU-
aJIbHOE pacIipejiesieHnsd).

Marematuueckoe olKugaHUE CIAYyYaWHON BeJIUUYUHBI. Dusunue-
CKUI CMBICJI MaTeMaTHUUYECKOTO OXUIaHuA. [IpuMepbl HCIIOJIb30-
BaHUA MaTEeMaTUUYECKOro oKmaaHusa. [{ucmepcuss m cTaHZapTHOE
OTKJIOHEeHUe cJydaiiHoii BeamuuHbI. CBOMCTBA MaTeMaTHUYECKOTO
OKUAAHUA U auciepcum. MareMaTnyecKoe OKHAAHUE W THUCIIEP-
CUs M3YYEHHBIX pacIpemeIeHuid.

HepasenctBo UeObimeBa. 3akoH 0OJbIINX uuces. Maremaruue-
CKUe OCHOBAHUA M3MepPeHUs BepoATHocTel. Poib 1 3HaueHUe 3a-
KoHA OOJBIIWX YMCEeJ] B HaAyKe, B IPUPOAe W OOIIeCTBe, B TOM
Yucae B COI[MOJIOTMUYECKHX O0CIeNOBAaHUAX W B M3MEPEHUAX.
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MJIAHWPYEMbBIE NPEAMETHLIE PE3VJIbTATbI OCBOEHUA
PABOYEN NPOrPAMMbI (MO NOAAM OBYYEHUA)

IIpeqmeTHbIe pe3ysbTaThl OCBOEHUS Kypca «BepodaTHOCTH U cTa-

TUCTUKA» Ha yIIIyOJIEHHOM ypoBHe B 7—9 KJyaccax xapaKTepusy-
IOTCSA CJIEAYIONUMU YMEHUSIMU.

7

Kjacc

Yurate nHGOPMAINIO, MIPEACTABJIEHHYIO B TaOJMUIlaX, HA Aua-
rpamMmax; mPeACTABJATEH JaHHbIE B BUIe TAOJUI][, CTDOUTH CTOJI-
O6ukoBbIe (cTOJIOUATBIE) M KPYrOBBIE AMArpaMMbBI II0 MAacCHUBaM
3HA4YeHUU.

OmnuchiBaTh U MHTEPIPETUPOBATH PeaibHbIE UMCJIOBbIe JaHHBIE,
mpejcTaBJIeHHbIe B Ta0JIUIlaX, HA AUarpaMMmax, rpadpukrax.
Wcnonb3oBarTh AJIs1 OMUCAHUS JAHHBIX CTATUCTUUYECKUE Xapak-
TEePUCTUKHU: cpeJHee apudmMeTuuecKoe, MeanaHa, HauboJbiiee 1
HauMeHblllee 3HAYEHUSA, pasMax, KBapPTUJIU.

Nwmers mpeacraBiieHre O JIOTUUYECKUX YTBEPIKIEHUSAX U BHICKA-
3BIBAHUSAX, YMETb CTPOUTh OTPUIAHUA, DOPMYIUPOBATH YCJIOB-
Hble YTBEPXKIEHUS IPU DPEelIeHW! 3ajJad, B TOM UWCJEe U3 APY-
rux y4eOHBIX KypPCOB, MMETb IIPEJCTaBJIeHUE O TeopeMaX-CBOM-
CTBaxX U TeopeMax-IPU3HAKAX, O HEOOXOAUMBIX UM JOCTATOUHBIX
YCJIOBUAX, O METOJle JOKAa3aTeJbCTBA OT IPOTUBHOTO.

NmMers mpezcraBieHre O CAyYaWHON M3MEHUYMBOCTHU HA IIpPUMe-
pax pes3yJIbTATOB M3MepeHuil, IeH, GU3NYEeCKUX BeJUUYNH, aH-
TPOIIOMETPUYECKUX NAHHBIX; UMETh IIPEICTABJIEHNE O CTATUCTU-
YeCcKON yCTOMUYMBOCTH.

Wcnonp3oBaTh [OJisi OMMCAHUS [JAaHHBIX UYACTOTHI BHAUYEHUI,
rPpyNIIUPOBATL IAHHBIE, CTPOUTH TMCTOTPAMMBI T'DYIIIUPOBAH-
HBIX JAHHBIX.

Wcnonn3oBars rpadsl Ajid pelieHUs 3amad, MMETh IpeACcTaBiIe-
HUE O TepMUHAaX Teopuu rpados: BepllnHA, Pedpo, Ielb, UKJ,
OoyTh B rpade, MMeTh IIpeAcTaBieHHe 00 ob6xome rpada u o6
OPUEHTUPOBAHHBIX rpadax.

Kjacc

OnepupoBaTh MOHATUAMM MHOXKECTBA, IIOAMHOYKECTBA; BBIIIOJ-
HATH ONlepaluy HajJ MHOKEeCTBaMu: O0beInHeHNe, IIepeceueHune;
IIePeYNnCIATh dJIEMEHTHl MHOMKECTB C MCIIOJIb30BaHUEM OpPraHU-
30BaHHOTO Ilepebopa M KOMOMHATOPHOTO IIPaBUJAa YMHOKEHU.
Haxonute BEPOATHOCTH CJIYYAWHBIX COOBITUN B CIIyYaHHBIX
OUNbITaX, 3HASA BEPOATHOCTH BJJIEMEHTAPHBIX COOBITHH, B TOM
YucJie B OIBITaX C PABHOBOSMOYKHBIMU JJIEMEHTAPHBIMU COOBI-
TUSAMU, UMETh HNOHATHUE O CJAYyYaWHOM BBIOODE.
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OnuchIBaTh AAaHHBIE C IIOMOIIBIO CPEIHUX 3HAUEHUII U Mep pac-
ceuBaHUA (gUcCHepCUA U CTAHZAPTHOE OTKJIOHEHWEe). YMeThb
CTPOUTHh W MHTEPIPETUPOBATH AUATPAMMBI PACCEUMBAHUA, UMETh
IpefcTaBJIeHNE O CBA3UW MEXKIY HaOJII0TaeMbIMU BEJIUYNMHAMU.
Himers mpepncraBiieHre O JepeBe, O BepIlIMHAX U pPEbpax mepesa,
WCIIOJIb30BAHUY JEPEBBEB IIPU PEIIeHUU 3aJaud B TEOPUU BepO-
ATHOCTEe!, B IPYyrux y4eOHBIX MaTeMaTHUUYECKUX Kypcax W 3amad
u3 APYTUX YUYeOHBIX IIPEIMETOB.

OmepupoBaTh HOHATHEM COOBITHSA KaK MHOKECTBA JJIeMeHTap-
HBIX COOBITUM CJIYYAHHOTO OINBITA, BBIMOJHATH OIlepaluu HaL
COOBITMAMM, WCHOJIB30BATH IPU DPEUIeHWU 3amad AuarpaMMbl
ditnepa, UYUCIOBYIO MPAMYIO, IPUMEHATb (POPMYJY CJIOKEHUS
BEPOATHOCTEN!.

ITonb3oBaThCA MPABUJIOM YMHOMKEHUS BEPOATHOCTEI, UCIIOJIb30-
BaThb JAEPEBO AJA MPEACTABJIECHUA CAYUYaHOTO OIBITA IIPU pelle-
Huu 3amad. OnepupoBaTh IMOHATHEM HE3aBUCHUMOCTU COOBITHIA.

Kjacc

® Jlosp30BaThCA ROM6I/IHaTOpHI:IM IIpaBUJIOM YMHOMKEHUA, HaAXO0-

IUTH YMCJO IIePECTAHOBOK, UICJO COYETAHUH, II0Jb30BATHCS
TpeyroabuuKoMm Ilackaas mpu pellleHur 3a7ad, B TOM UHCJIe Ha
BBIUUCJIEHNE BEPOSTHOCTEH COOBITUIA.

Hcnonb3oBaTh IOHATHE T'€OMETPUUYECKOl BEpPOATHOCTH, HAXO-
IUTH BEPOATHOCTU COOBITHII B OIBITAX, CBA3AHHBIX CO CJaydaii-
HBIM BBIOOPOM TOYEK M3 ILJIOCKON (PUIYypBbI, OTPE3Ka, AJIHUHBI
OKPY:KHOCTH.

HaxonuTh BepOATHOCTU COOBITHII B ONBITAX, CBABAHHBIX C WC-
OBITAHUSAMHU [0 JOCTUKEHHNS IIePBOTO yCIIeXa, B CEPUAX MCIIBI-
TaHU#d Bepuyiau.

VMmeTh mpencTaBieHMre O CAyYaWHBIX BeJIMUYMHAX U OIO3HABATD
caydaliHble BEJMUYMHBLI B SIBJICHUSAX OKPYIKAIOIIEro MUpa, OIle-
pUpOBaTh IOHATHEM <«paclipeleseHre BepPOsSTHOCTeH». YMeTb
CTPOUTH pAacCIIpeieIeHNA BEPOATHOCTEN B3HAUYEHUWHU CIIyUalHBIX
BeJIMUYNH B M3YYEHHBIX OIILITAX.

HaxonuTh MaTeMaTmuecKoe OXKUIAaHWE U OUCHEPCUI0 Caydaii-
HOM BeJIMUYMHBLI IO pacCIpeesieHnI0, MPUMEHSATh UYHCJIOBLIE Xa-
PAKTepUCTUKU HBYUEHHBIX pAaclpefejieHuil IIPpW pelleHuu 3a-
mad.

VMeTh mpenacTaBieHre O 3aKOHE CJIYUAMHBIX UYMCEJ KaK O IIPO-
SABJIEHUY 3aKOHOMEDPHOCTHU B CJIYyJYaNHOM M3MEHUYHBOCTH, IIOHU-
MaTh MaTeMaTudyeckoe o0OCHOBaHME OJM30CTH UYAaCTOTHI M BepPO-
ATHOCTU coObITUSA. IMeTh mpencTaBjeHNE O POJIM 3aKOHA 0O0JIb-
IIUX YHCceJ B MPUPOJEe W OOIlecTBe.
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