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IHHOACHUTEJIBHASA 3AIINCKA

1. O6mas xapakTepucTuKa

JlononauTenbHas oliieobpa3oBatenbHas o0lepa3BuBaromas nporpamma «Kypc mo moarotoBke kK
EI'D nmo maremaruke "Ha Cotky"» (mamee — IIporpamma) paspaborana B coorBeTcTBUU ¢ DenepanbHbIM
3akoHOM oT 29.12.2012 Ne 273-®d3 «0O06 oOpasoBanun B Poccuiickoit ®enepamum», Ilpukazom
MunucteperBa npocseuieHust PO or 27.07.2022 . Ne 629 «O6 ytBepxknenuu [lopsnka opranuzanuu u
OCYILECTBIEHUSI 00pa3oBaTeNbHON  JEATEIBHOCTH IO  JIOTMOJHUTENIbHBIM  0011e00pa30BaTeIbHbIM
nporpammam», [luceMom MunucrepctBa obOpazoBanuss U Hayku P® ot 18.11.2015 Ne 09-3242 «O
HarnpaBlieHU MeToAMYecKuX peKOMEeHAaluil Mo MPOEKTUPOBAHUIO JOMIOJHUTEIbHBIX 00IEepa3BUBAIOLINX
nporpaMm (BKJIIO4asi pa3HO YPOBHEBBIE)».

1.1.  Ileau u 3agaum Ilporpammsbr:

Ieau nporpammsi:

- IPHOOPETEHNE MMPAKTHYECKUX HABBIKOB BBITIOTHEHUS 3a/1aHU,

- IOBBILIEHNE MAaTEMaTUYECKOM MTOATOTOBKH IIKOJIbHUKOB;

- pacuMpeHue 3HaHUM yJaImuxcst A1 Ka4eCTBEHHOTO Mpoxokaenust EI'D.

3agaum nporpamMmel:
- c(hopMHUpOBaTh HABBIKW MPUMEHEHUS JAHHBIX 3HAHWN MPU PELICHUH Pa3HOOOPA3HBIX 3a/1a4 Pa3IUYHON
CIIOKHOCTH;
- MOATOTOBUTH yUaIIUXCs K UTOroBo# artectanuu B popme EID;
- (hopMuUpOBaTh HABBIKU CAMOCTOSATEIILHON PadOTHI;
- CMO0CcOOCTBOBATh PAa3BUTHIO aJITOPUTMHUYECKOTO MBIIICHHS YYaIUXCSL;

- popMHpOBaTh YMEHHS U HABBIKH UCCIICA0BATEIILCKON ICATEIBHOCTH.

1.2. Kareropuss caymareseii: K o0cCBOeHHIO JONONMHUTENBHONW —00IIE00pa3oBaTeIbLHOM
o01iepa3BUBaroIlel MPorpaMMsbl JOMYyCKatoTCs ydanuecs 11-X kiaccoB 0011e00pa3oBaTebHBIX KO U
BBIITYCKHUKH YUPEKICHUN CPETHEro nMpodhecCHoHaIbHOTO 00pa30BaHMsl.

1.3. B pe3yabrare uzyueHusi Kypca CJaymIaTe/  J0JKHbI:
3HATh:
- CTIOCOOBI peNIeHHs pa3HOOOpa3HBIX  YpaBHEHUH, BKJTFOUAst JIMHEWHbIE, KBaJIpaTHbIE,

NIOKa3aTesbHbIe, JIorapu(MUIECKUE, TPUTOHOMETPUIECKHE 1 yPaBHEHUS ¢ IapaMETPOM.
- CIIOCOOBI PELICHNUS PallMOHAJIbHBIX, I0KA3aTeNbHBIX U JIOrapU(PMUIECKIX HEPABEHCTB.
- CBOHCTBa pa3NWYHBIX TI'€OMETPUYECKHX (UIYp, YMETb BBIUUCIATH IUIOMAAN, OOBEMBI, UIMHBI AYT H
HaXOIUTh F€OMETPUUECKHE XapaKTEPUCTUKU (UTYD.

- YMETb pelarhb 3a/aud Ha BBIYUCICHHUE BEPOSTHOCTEH, UCIIOIB30BaTh TEOPEMbl KOMOMHATOPUKH, a TAKXKe
paboTarh ¢ 6a30BBIMU MOHITHUSMH CTATUCTHUKH.
- IPUMEHATH alreOpandecKkue METOABI AJIsl YIPOIIEHHs BBIPaXEHHUH, (pakTopU3aluy, HaXO0XKIESHHUS OOLINX
JenuTeIeld 1 MHOTHX JIPYTUX aJireOpanyecKuX ONeparii.
yMeThb:
- paccMarpuBaTh IMPOU3BOAHBIE W HMHTETpalibl Kak HMHCTPYMEHTHI Uil aHain3a (YHKUUH, HAXOAWUTh
MPOM3BOAHBIC 3JIEMEHTAPHBIX (PYHKIHIA, pelaTh 3a1a4i Ha BRIYMCIICHUE IUIOManeld 1 00beMOB.
- pa3BUBaTh HABBIKH aHAJIM3a 3aJ]la4, YMEHHE nepedopMyTupoBaTh yCIOBHUS, HAXOIUTh ONTHMAIbHBIC TyTH

PEeIICHUA U OLICHUBATH IPABUJILHOCTHL OTBETOB.



- TPUMEHATH pa3lIM4HbIE METOABI Ul pelIeHHs ypaBHEHWH W HEPaBEHCTB, BKJIIOYAs anreOpandeckue,
TPUTOHOMETPHUYECKHE U JIOTApUPMHUICCKHE.

- YMETb CTPOUTH U aHAIM3UPOBATh I'padUKH QyHKIUH, OPEeNeNsiTh SKCTPEMYMBI, TOUKH IIepernda u qpyrue
XapaKTePUCTHKH IPadUKOB.

- pemarb 3aJa4d Ha BEPOSTHOCTh M CTATHCTHKY, NMPUMEHATh KOMOHMHATOPHBIE METOIBI JUISl TMOJCYeTa
BapUaHTOB U MHTEPIIPETHPOBATH CTATUCTUYECKHE JIAHHBIE.

- BBIYMCIATH TIPOM3BOAHBIE ¥ HHTETPANBl JUIS HCCICNOBAaHMS IOBeACHHS (DYHKIMHA, OmpeereHus
9KCTPEMYMOB, TUIONIATeH 1 00BEMOB.

- IIPUMEHATh KOMOWHATOPHBIC METOBI ISl PEIICHHUs 3a/ad Ha KOJMYECTBO BAPHAHTOB M IEPECTAHOBOK, a
TaKOKe UCIIONIH30BaTh TEOMETPHUYECKHE CBOWCTBA JUIs HAXOKICHUS TuTomIazell, 00beMOB 1 JUTHH.

- pa3bumparbcsi B CIIOKHBIX TEKCTOBBIX 3a/adaxX, BBUICIATH BaKHBIC JaHHBIE, (OPMYIHPOBATH
MaTeMaTHYeCKHe MOJCIH U HAXOIUTh PEIICHUS.

- pemark pa3InuHbIe YPaBHEHHUS C TTAPAMETPOM.

1.4. ®opma o0yuyeHHUs U CPOKH OCBOEHMSI:
[IporpamMma peanu3yercs HCKIIOYUTEIHLHO C MPUMEHEHHWEM TUCTAHIIMOHHBIX 00pa30BaTENIbHBIX
TEXHOJIOTUH B OYHO-3a09HOU (popme.
Cpoku ocBoeHus nporpaMmel — 253 yaca:
JlexuoHHbIE 3aHATHS OHJIANH (BUacoypokn) — 141 4. 51 MuH.,
CemuHapckue 3aHsTUs OHNalH (BeOuHap) — 39 4. 9 MuUH.,
CamocTosiTenpHas pabora — 72 yaca,
Ilepuoa o0y4eHus U pesKUM 3aHATHI
[IponomKuTeTbHOCTh O0YUEHHUS COCTaBIACT — 72 JAHS.
3aHATHS IPOBOAATCA 2 JIHS B HEZIEIIO 10 2 Yaca B JICHb.

1.5. dopma opranuzauuu o0pa3oBaTeJbLHON AeITEJbHOCTH: TPYIIIOBAs.



2. COAEPXXAHUE ITPOT'PAMMBbI

IIporpamma BKJII04YaeT: 72 ypoKa U UTOTOBBIN TECT.

[lepedyenb, TPYyHOEMKOCTb, TIOCJIEIOBAaTEIIbHOCT W  PACIPEICICHHE  YPOKOB,
MIPOMEKYTOYHOM aTTeCTalliu CIIyIIaTeN el OnpeAesatoTcs yueOHbIM (TEMAaTHYECKUM ) TIIAHOM.

CopeprkaHue KaJI0TO YPOKa BKIIFOUAET JICKIIMOHHBIN U MPAKTUUECKUN MaTepuall.

[IpomexyTouHas arTecTanusi IPOBOJUTCS 3a CUET YaCOB, OTBECHHBIX HA U3yYEHUE YPOKOB.

bopmbl

2.1 Kanennapubliii yueOHbIH rpapuk

Ilepuon o0yuennsi — 72 qust
1 2 3 4 5 6 7 8 9
MeCSIII MECSII Mecsn | mecan | mecsn | mecsi MECSII] Mecsl | MecsIl
V3 V3 V3 V3 V3 V3 y3 V3 V3,
HA

V3 — yueOHbIe 3aHATHS
1A — nrorosag arrecranus

2.2. Y4yeOHO-TEeMATHYECKUHA MJIaH

Ne Ha3Banue ypokoB KosinvecTBO yacoB
n/n Bcero Jlekuuon | Cemmnapckm | Camocros- ®opma
HbIE € 3aHATHA TeJbHasA NMpPOBEPKH
3aHATHA OHJIAHH pabdora
OHJIANH (BeOuHap)
(Bupeoyp
0K)
4yac. MHH. | 4ac. MMH. yac. MHH. yac. MUH.

1. |Ypok N°1. 3aganue 1:| 3 4. 30 muH. |1 4. 58 Mun| O 4.32 Mun. | 149.00 mun. | Homamnee

[ Lnanumerpus 3ajJlaHue,
Tect

2. |Ypok N°2. 3amanme 1:| 34.30 mun. |1 49.59 mun| O04.31 mun. | 1 4. 00 mun. [ Homamiaee
[ [manumeTrpust 3aJjaHue

3. |[Ypok N°3. 3ananue 1:| 34.30 mun. |2 9. 00 mun| O04u.30mun. | 14.00 mun. [ Homamiaee
[[nanumerpus. 3a/laHue

4. |Ypok Ned4. 3amanme 2: | 349.30mun. |1 9. 53 Mun.| 04 37 mun. 1 4. 00 mun. | Homamnee
BekTopsl U onepanuu 3a/iaHue
HaJI HIMHU.

5. |Ypok NeS. 3apanue 2 3u.30 mun. (1 9. 54 Mmuna| O0u.36 mun. | 1 4. 00 mun. | JlomamiHee
1 3: Bextopsl u 3aJIaHue
oreparfy HaJ HUMH.

Ky6 u
MPSIMOYTOIBHBIN
napajuieIenumne;

6. |Ypok Ne6. 3amanme 3: | 34.30 mun. |1 9. 52 Mun| O04u.28 mun. | 1 4. 00 mun. | Homaminee
Ky6 u 3a7aHne
[IPSMOYTOJIbHBIN
napasuiesienumne.

CocraBHbIE
MHOTOTPAHHUKH

7. |Ypok Ne7. 3amanme 3: | 34.30 mun. |2 9. 00 Mmun| O04.30 mun. | 1 4. 00 mun. [ Homamiaee
CocraBHbIE 3a/laHue
MHOTOTDAHHHKH.




[Tpu3ma. OGbeM
PU3MBI

Ypok Ne8. 3amanue 3:
[Tupamua

3 4. 30 MuH.

. 03 muH.

0 4. 27 MuH.

1 4.

00 MuH.

Jomarraee
3a71aHue
Tect

Ypok N°9. 3ananue 3:
[{unusap. Konyc.
[lap

3 4. 30 MuH.

. 02 muH.

0 4. 28 MHUH.

1 4.

00 muH.

Jomarraee
3aJlaHue

10.

Ypok N°10. 3aganue 4
u 5: Knaccudgeckoe
orpenencHue
BEPOSITHOCTH.
BeposrHocTu
CJIOXKHBIX COOBITUI

3 4. 30 MuH.

1 a.

59 MuH.

0 4. 31 MuH.

1 4.

00 MuH.

JomaiiHee
3a7laHue

11

.[Ypok N°11. 3ananue

S: BeposiTHOCTH
CJIOJKHBIX COOBITHUM

. 30 muH.

. 01 mumn.

0 4. 29 MuH.

1 4.

00 muH.

JomaiiHee
3a71aHue

12.

Ypok N°12. 3ananue 5
u 6: BepostHocTu
CIIO’KHBIX COOBITHH.
Perienne
[POCTEUIINX
ypaBHEHHH

. 30 muH.

] 4.

33 MuH.

0 4. 57 MuH.

1 4.

00 MuH.

JlomariHee
3a7laHue

13.

Ypok Nel3. 3ananue 6
u 7: Pemenue
[IPOCTEUILINX
YpaBHEHUI.
Brraucienus u
peoOpa30BaHMs

. 30 muH.

1 a.

57 muH.

0 1.33 MuH.

1 a.

00 MuH.

JlomarnrHee
3aJ1aHue

14.

Ypok Nel4. 3aganue 7
n 8: Beranciaenuns u
peoOpa3oBaHus
(TpUroHOMETpHS).
DOU3NYEeCKUM CMBICIT
IPON3BOIHON

. 30 muH.

1 4.

53 MuH.

0 4. 37 MuH.

1 u.

00 muH.

JlomarnrHee
3aJ1aHue

15.

Ypok N°15. 3ananue
8: duznueckuit u
rEOMETPUYECKUI
CMBICJT TPOU3BOJIHOM.
Vccinenoanue
(YHKIIUN C TTOMOIIBIO
[MPOU3BOJIHOMN

34,

30 muH.

. 01 mumn.

0 4. 29 MuH.

1 4.

00 muH.

JlomarHee
3aJlaHue

16.

Ypok Nel6. 3ananue 8
u 9: lccnenoBanue
(YHKIIUN C TTOMOIIBIO
[MPOU3BOIHOM.
[TepBooOpaznas.
3asaun ¢ IpUKIAIHbIM
cofiepKaHHeM

. 30 muH.

] 4.

55 MuH.

0 4. 35 MuH.

] a.

00 MuH.

Jomaninee
3a/laHne

17.

Ypok N°17. 3ananue 9
n 10: 3amaun ¢
MIPUKJTATHBIM

COACPKAaHNCM.

. 30 muH.

1 4.

56 MuH.

0 4. 34 MuH.

1 4.

00 MuH.

JlomarHee
3a7laHue
Tect




'TexcTOBBIE 3a7a4N

18.

Ypok N°18. 3aganue
10: TexcTOBBIE 3a4a4H1

. 30 muH.

1 4.

53 MuH.

. 37MuH.

1 a.

00 MuH.

JlomamiHee
3aJ1aHuE

19.

Ypok Nel9. 3ananue
10 u 11: TekcToBbIE
3anaun. ['paduku
byskuui. JlnaeitHas
dyuknys. [Tapaboia

. 30 muH.

1 4.

57 muH.

. 33 MuH.

1 g

00 MuH.

JlomarnHee
3aJ1aHue

20.

Ypok No20. 3ananue
11 u 12: I'paduxu
(YHKITUH.
Haubonbiiee u
HaMMCHBIIICE
3HaYCHHUE (DYHKITHI

. 30 muH.

. 00 muH.

. 30 MuH.

] a.

00 MuH.

JlomariHee
3a1aHue

21.

Ypok No21. 3ananue
12: HauGonbiee u
HalMEHBIIIEE
3HaueHHe (PyHKIUH.
3Haku QyHKINNA

. 30 muH.

] 4.

58 MuH.

. 32 MuH.

1 .

00 MuH.

JomaniHee
3a/laHue

22.

Ypok Ne22. 3aanue
12: Tloka3aTenbHEIE,
norapudmuueckue u
TPUTOHOMETPHUUYECKHE
¢yukuuu. Pemenue
[MPOCTEUIINX
TPUTOHOMETPHUUECKUX
ypaBHEHUU

. 30 muH.

1 4.

52 MHH.

. 28 MuH.

1 4.

00 MuH.

JlomanrHee
3a7laHue
Tect

23.

'Ypok Ne23. 3ananue
12 1 13:
HccnenoBanne
TPUTOHOMETPHUUYECKHIX
byHKIII.
TpuroHomerpuueckue
YPABHCHHUS

. 30 muH.

1 4.

56 MuH.

. 34 muH.

1 4.

00 MuH.

JlomaniHee
3aJIaHne

24.

Ypok Ne24. 3ananue
13:Tpuronomerpuyec-
KH€, I0Ka3aTeIbHbIE,
MppalMOHAJIbHBIE U
norapupmMuueckue
YpaBHEHHUSI

. 30 muH.

] 4.

56 MUH.

0 y.

34 MuH.

1 ua.

00 muH.

JlomariHee
3aJ1aHue

25.

Ypok N°25. 3ananue
13:Tpuronomerpuuec
KHC, II0OKa3aTCIbHbBIC 1
norapudMudecKue
YpaBHEHUS

. 30 muH.

1 .

58 MuH.

0q.

32 MHH.

1 4.

00 MuH.

JlomariHee
3a1aHue

26.

Ypok No26. 3amanue
13 u 19: YpaBHeHus.
3HAKOMCTBO C
[MPOCTEUILIMMU
3a7a4aMH Ha TEOPUIO
qHCeI

. 30 muH.

2 9.

00 MuH.

0y.

30 MuH.

] a.

00 MuH.

Jomarnaee
3a/1aHue
Tect

27.

Ypok N°27. 3ananue
19 1 15: 3HaKOMCTBO C|

PO CTEHIIIMMU

. 30 muH.

2 9.

03 MuH.

0y.

27 MUH.

] a.

00 MuH.

JomamiHee
3a/laHne




3aja9aMi Ha TEOPHIO
qricell. ParoHaabHbIe
HEPaBEHCTBA

28.[Ypok N°28. 3ananue 34.30 Mun. (1 u. 56 mun| O049.34 mMuH. | 1 4. 00 mun. | JlomamHee
15: Iloka3aTenbHEBIC B 3aJIaHue
norapuMuIecKre
HEpPaBEHCTBA

29.[Ypok N°29. 3ananue 3u.30 mun. (1 9. 57 Mmunr| Ou. 33 mun. | 14. 00 mun. | JomarmiHee
15:Jlorapudmuueckue 3a/laHne
1 IT0Ka3aTeIbHbBIC
HEepaBeHCTBA. MeTon
paLMOHAIM3ALMHT

30.|¥pok N°30. 3aganue | 3 4.30mun. (2 4. 00 vun)| O04.30 mud. | 1 9. 00 MuH. Tect
15:Jlorapupmuueckue
W I0Ka3aTeJIbHbIC
HEpPaBCHCTBA

31.|¥pok Ne31. 3aganue 3u.30 mun. (29, 11 mun| O 4. 19 mun. | 1 4. 00 muH. | [JomamiHee
15:Jlorapupmuueckue 3aJlaHue
HepaBeHCTBA. MeTto
paLMOHAIM3ALNHT

32.|¥Ypok Ne32. 3amanue 3u.30 mun. (1 9. 56 Muna| O 4. 34 mun. | 1 4. 00 muH. | [JomamiHee
15u 16: 3aJJaHue
Jlorapudmuueckue Tect
HEPABCHCTBA.
AHHYUTETHBIC
[JIATCKU

33.|¥pok Ne33. 3aganue 3u. 30 mun. (1 9. 55 Muna| O 4. 35 mun. | 14. 00 mun. | JomamiHee
16: AHHyUTETHBIE 3aJaHue
[UIATEXKHU

34.|Ypok Ne34. 3amganue 349.30 mun. |1 9. 51 mun| O4.39 Mun. | 14. 00 Mun. | domamHee
16:ucddepenuupona 3aJlaHue
HHBIE [JIATEKU

35.|Vpoxk Ne35. 3ananue 34.30 Mun. (249,07 mun| O049.23 Mun. | 1 4. 00 mun. | JlomamHee
16:Iuddepenmupona 3aJlaHne
HHBIC 1 aHHYUTETHBIC
[IaTEXKU

36.|Vpok Ne36. 3ananue 349.30 mun. (1 9. 58 Mun| O049.32 mun. | 1 4. 00 mun. | Jlomaminee
16:Iuddepennmpona 3aJIaHne
HHBIC [JIATCIKH.
3amauy Ha
ONTUMHM3ALIHIO

37.|Ypok Ne37. 3ananue 3u.30 mun. (1 9. 57 Mmunr| O4. 33 mun. | 14. 00 muH. | JomamiHee
16 u 17: 3agaya Ha 3aJJaHue
OITHMHU3ALIHIO. Tect
[ IpsIMOYTOIBHBIN
TPEYTONLHUK

38.|Ypok N°38. 3amanue 3u.30 mun. (1 9. 58 Mun| O0u. 32 mun. | 149.00 mun. | JlomamniHee
17: ITpsiMOyTronbHbIN 3a/1aHue
TPEYTOJbHUK

39.|Vpok N°39. 3ananue | 349.30mun. |1 9. 58 Mun| Ou.32wmun. |1 49.00 mun. | JJomamHee
17: ITpssMOyTOJIbHBII 3aJJaHue
TPEYTrOJIbHUK

40.[Ypox N°40. 3ananue 3u.30 mun. (1 9. 51 mua| O 4. 39 mun. | 1 4. 00 muH. | JomamHee




17: IIpon3BOIBLHBIMA 3aJ1aHue
TPEYTOJIbLHUK

41.|Ypok N°41. 3amanme | 3 4.30mun. (149,56 mun| O49.34 mun. | 1 4. 00 muHn. | JlomamiHee
17: IIpon3BOIbHBIMA 3aJlaHuE
TPEYTOJHLHHUK

42.|Ypok N°42. 3ananue 3u.30 mun. (1 9. 51 munr| O 4. 39 mun. | 14. 00 muH. | JomarmiHee
17: ITpon3BOIBHBIN 3aJJaHne
TpPEYTOJIbHUK. Tect
Teopema Menemnmas

43.|Ypok N°43. 3aganne | 3 9. 30 Mun. (249,00 Mun.| 0 4. 30 mun. 1 4. 00 mun. | omammxee
17: IIpon3BOIBHBIN 3a7iaHune
TPEYTOJIHHUK

44.[Ypok N°44. 3ananne | 3 49.30muH. (249.00muH.| 0930 mus. | 1 4. 00 mun. | JJomamHee
17: IIpon3BOABLHBIM 3aJ1aHue
TPEYTrOJbHUK 1
UCTHIPEXYTOJILHUKHI

45.Ypok N°45. 3ananue 34.30 MuH. |2 49.00 Mus.| 0 4.30 Mun. 1 4. 00 mun. | Jlomaminee
17: 3aJJaHue
UeThIpexXyroIbHUKH

46.|Ypok N°46. 3ananue 3q.30 Mmun. |2 49. 00 mua.| 0. 30 MuH. 1 4. 00 mun. | JlomamHee
17: 3aJlaHue
UeThIpexyTroJIbHUKU U
KacaTeJbHbIE K JIBYM
OKPYKHOCTSIM

47.Ypok N°47. 3ananue 34q. 30 MuH. |2 4. 00 Mun.| 0 4. 30 mMuH. 1 9. 00 mun. | JomamHee
17: OKpyXKHOCTH 1 3aJ1aHue
KacaTelIbHbIC K HUM

48.[Ypoxk N°48. 3ananue 34.30 MuH. |2 49.00 MuH.[ 0 4.30 MuH. 1 9. 00 mun. | JlomamiHee
14: ITupamuja u 3a/laHue
koHyc. [Ipocreiimue
[MOHATHS
CTEPEOMETPUH

49.|Ypok N°49. 3ananue 349.30 Mmun. |2 49. 00 mus.| 0 4. 30 MuH. 1 4. 00 mun. | Jlomamnee
14: ITupamuna. Tpu 3aJaHue
crioco0a HaWTH
PACCTOSTHHE OT TOYKHU
10 INIOCKOCTH

50.[Ypok N°50. 3ananue 34.30 MuH. |24.00 MuH.| 04.30 mun. 1 4. 00 mun. | Jlomaminee
14: MeTon koopauHaT 3aJlaHue

51.|¥pok N°51. 3ananue 34q. 30 MuH. |2 4. 00 Mun.| 0 4. 30 MuH. 1 4. 00 mun. | JlomaniHee
14: 3aJI1aHue
[lepnieH IUKYIAPHOCTD
IUIOCKOCTEH

52.|¥Ypok N°52. 3ananue 34.30 MuH. |24.00 MuH.| 04.30 mMun. 1 9. 00 mun. | JomamHee
14: Yron mexny 3a71aHue
miockocTamMu. Kyo

53.|¥pok N°53. 3aganue 34.30 MuH. |2 49.00 MuH.[ 0 4.30 MuH. 1 9. 00 mun. | JlomamniHee
14: Hununnp. 3a7JaHue
[leprieHANKYISIPHOCTH
MPSIMBIX Y TIOCKOCTEH]

54.|Ypok N°54. 3ananue 3q.30 Mmun. |2 49. 00 Mua.| 0 4. 30 MuH. 1 4. 00 mun. | JlomamiHee
14: PaccrosiHuE OT 3aJlaHue

TOYKH OO0 IIJIOCKOCTH.




[Ipu3Hax

MapauieIbHOCTH
ILUIOCKOCTEH
55.|¥pok N°55. 3ananue 39.30 MmuH. |249.00 munH.| O 4.30 Mu=n. 1 1. 00 mun. | JlomamiHee
18: Beenenune B 3aJaHue
3aaHM C
mapaMeTpoOM
56.|Ypok N°56. 3ananue 34q.30 MuH. |2 4. 00 Mun.| 0 4. 30 MuH. 1 u. 00 mun. | JlomaniHee
18: 3amanus ¢ 3aJaHue
apaMeTpOM
57.|¥pok N°57. 3ananue | 3 4.30mun. [249.00mun.| Ow. 30mun. [ 149,00 mun. | JdomamHee
18: 3aganus c 3ajJaHue
mapaMeTpoM
58.|Ypok N°58. 3amanue 34.30 MmuH. |24.00 MuH.| 0 4. 30 mun. 1 4. 00 muH. | [lomarnee
18: 3aganus ¢ 3a7JaHue
[mapamMeTpoM
59.¥pok N°59. 3ananue 34.30 MuH. |2 49.00 Mus.| 0 4.30 Mun. 1 4. 00 mun. | Jlomaminee
18: 3aganus ¢ 3aJJaHue
mapaMeTpoM
60.|Ypok N°60. 3amanue 34.30 muH. |249.00 Mur.| 0 4. 30 MuH. 1 1. 00 muH. | [Jomarnee
18: 3aganus c 3ajJaHue
mapamMeTpoM
61.|Ypok N°61. 3ananue 349,30 MmuH. [249.00 Mus.| 0 4. 30 MuH. 1 9. 00 mun. | JomamHee
18: 3amanus ¢ 3aJaHue
mapaMeTpoM
62.|Ypok N°62. 3ananue 34.30 MuH. |2 49.00 MuH.[ 0 4.30 MuH. 1 9. 00 mun. | JlomamHee
18: 3amanus ¢ 3aJ]aHue
mapaMeTpPOM
63.|VYpok N°63. 3amanue 34.30 MmuH. |2 49.00 Mun.| 0 4. 30 mun. 1 4. 00 muH. | [lomarnee
18: 3aganus ¢ 3aJaHue
[mapamMeTpoM
64.|Ypok N°64. 3ananue 39.30 Mus. |249.00 munH.| 0 4. 30 MuH. 1 4. 00 mun. | JlomamiHee
19: Teopus amcen 3aJaHNe
65.|Ypok N°65. 3ananue 34q. 30 MuH. |2 4. 00 Mun.| 0 4. 30 mMuH. 1 u. 00 mun. | JlomaniHee
19: Teopus uncen 3aJaHue
66.|Ypok N°66. 3aganue 34.30 MuH. |24.00 MuH.| 04.30 mMun. 1 u. 00 mun. | Jlomamnee
19: Teopus uncen 3aaHue
67.|Ypok N°67. 3ananue 34.30 MmuH. |249.00 MuH.| 0 4. 30 mun. 1 4. 00 mun. | [{omarnee
19: Teopus yncen 3aJaHue
68.|Ypok N°68. 3amanue 34.30 MmuH. |249.00 Mun.| 0 4. 30 MuH. 1 4. 00 muH. | [{omarnee
18: Teopus uncen 3aJaHue
69.|VYpok N°69. 3amanue 34.30 muH. |2 49.00 MuH.| 0 4. 30 MuH. 1 1. 00 muH. | [Jomarnee
18: Teopus uncen 3aJlaHue
70.[Ypok N°70. 3ananue 34q.30 MuH. |2 4. 00 Mun.| 0 4. 30 muH. 1 4. 00 mun. | JomamHee
18: Teopus yucen 3aJaHue
71.|Ypok N°71. Pemiernie | 3 4. 30 mun. [249.00 Mun.| Ow. 30 mun. [ 1 4. 00 mun. | [lomamHee
[TOJIHBIX BAPUAHTOB 3aJJaHue
72.|Ypok N°72. Pemiernie | 3 4. 30 mun. [249.00 Mun.| Ow. 30 mun. [ 1 4. 00 mun. | JlomamrHee
[MOJIHBIX BAPHAHTOB 3aJaHIe
Hrorosas 1 9. 00 MuH. - TectupoBanu
arrecTanms e
HUTOI'O 253 u. 00 141 4. 51 39 4. 9 MmuH. 72 4. 00
MUH. MHUH MHUH.




2.3. PaGouasi nporpamma
Ypok N°1. 3ananue 1: [lnanumerpust
Bo Bpemsi ypoka ciymiaTend HU3ydaroT: TEOPEMYy O CyMME YIJIOB TPEYTrOJIbHHKA, CBOMCTBO OMCCEKTPUCHI
yTiia, IIoMaau Guryp, CHHyC, KOCHHYC M TAaHTE€HC CTPOTO yTJIa MPSIMOYTOIBHOTO TPEYTOIBHUKA.
Ypok N°2. 3ananue 1: Ilnanumerpus
Bo Bpems ypoka ciymiatend W3ydaroT: MPOMOPIIMOHAIBHBIE OTPE3KH B MPSMOYTOJIBHOM TPEYTOJbHHUKE,
Iomaau (Guryp, UCIoIb30BaHUE 3HAYCHHSI CHHYCa, KOCHHYCA U TAaHTeHCA MIPU PELICHUH 33/1a4.
Ypok N°3. 3ananue 1: [lnanumerpust
Bo Bpemst ypoka citymarenn U3y4aroT: mapajjiesorpaMMbl M Tpareliuy, CBOWCTBA UX YIIIOB. Biiucanusie u
OIMCaHHbBIE OKPY)KHOCTH, IICHTPAJIbHBIC ¥ BIIMCAHHBIE YIJIBI, TEOPEMBI O KAaCATEIbHBIX M CEKYIIUX.
Ypok Ne4. 3ananne 2: BekTopsl 4 onepanuy HaJl HUMH.
Bo Bpemst ypoka ciymarend H3y4aroT: BEKTOPHYIO aureOpy W OCHOBHBIMHU ONEpAIlMH HaJ BEKTOPaMH,
Hayyarcs CKJIaJlbIBaTh, BEIUUTATh M YMHOXKATh BEKTOPHI Ha YHCIIO.
Ypok NeS. 3amanme 2 u 3: Bexkropsl M omepauuu Haax HuMH. Ky0 u npsaMoyroJibHbIil
napaJuieJienuresn
Bo Bpemst ypoka ciymarenn u3ydaroT: (OpMYIIbl UTsl BBIYHCICHHUS KOOPAWHAT BEKTOPa, JUIMHBI BEKTOPA,
CKaJIIPHOTO TPOM3BEACHHS W KOCHHyCa YIVIa MEXAy BeKTopamMu. HauHyT wusydarh crepeoMeTpHio,
paccMmarpuBas KyO ¥ MPSMOYTONBHBIN TTapalijIeIIeITAIIC]]
Ypok Ne6. 3aganue 3: Kyo u npssMoyrosibHblii napasuiesenunel. CocTaBHble MHOTOTPAHHUKH
Bo Bpewmst ypoka ciymarenu u3ydaroT: 00beMbl U MOBEPXHOCTH 3TUX TEJ, YTO MOJIE3HO JUIS aHAITN3a TPEXMEPHBIX
TCOMETPUYCCKUX 3adad.
Ypok Ne7. 3apanne 3: CocraBHble MHOTOrpanHuku. Ilpusma. O0beM npu3mbl
Bo Bpemst ypoka ciymarenn u3y4arT: COCTaBHbIE MHOTOTPaHHUKaMU, TpU3My. Bbl HaydnTech BEIYUCIISATH
00beMBbI O0J1ee CIIOKHBIX TEJI, COCTABIEHHBIX U3 MIPOCTBHIX FEOMETPHUUECKUX IIEMEHTOB.
Ypox Ne8. 3ananue 3: [lupamuaa
Bo Bpemst ypoka ciymarenad M3y4aroT: MHpaMHy, aHAJU3Upys €€ CBOMCTBA M CHOCOOBI BBIYMCICHHUS
00BbEMOB U TUIONIAJIEH.
Ypok N°9. 3ananue 3: Huinuap. Konyc. Ilap
Bo Bpemst ypoka ciymareny u3y4aroT: IIIHHIP, KOHYC U map. Bel HayunTech HAXOMUTH U aHATTU3UPOBAThH
00BbEMBI U TUIOLIA/IM ATUX TeJl, @ TAKXKE pellaTh 3aa4u, CBI3aHHbIE C HUMH.
Ypox N°10. 3ananme 4 u 5: Kiaccuueckoe omnpenejieHHe BepOSTHOCTH. BeposiTHOCTH CJI0KHBIX
coObITHH
Bo Bpems ypoka ciymareny u3y4aroT: OCHOBHBIE TEOPEMBI M METOJIbI PEIICHHUS 33/1a4 Ha BEPOSTHOCTh. BhI
Hay4YUTECh aHAIU3UPOBATh CIy4YalHbIe COOBITHS U HAXOAUTh BEPOATHOCTH X HACTYTIJICHHUS.
Ypok N°11. 3aganue 5: BeposiTHOCTH CJIOKHBIX COOBITHIA
Bo BpeMst ypoka ciymiarenyd M3ydaroT: CIIOXHbIE KOMOMHHPOBAHHBIC 337]a4M, BKIIOUAIOIIUE B CeOS HECKOIBKO
TEM, METO/IbI CJIIOKCHHA U YMHOXKCHHA BepOﬂTHOCTefI IJ11 pE€IICHUA BEPOATHOCTHBIX 3a1a4.
Ypok N°12. 3ananue S u 6: BepossTHOCTH €J10)KHBIX cOObITHI. Pelienne npocreiimux ypaBHeHUH
Bo Bpemst ypoka ciymareind M3y4aroT: CIOKHBIC 3a7a4d Ha BEPOATHOCThH. [103HAKOMSTCS ¢ OCHOBaMH
peleHns MPOCTEHIINX ypaBHEHUH, HAydaTcsi HaXOAUTh KOPHU YPAaBHEHUH M MOHHUMAaTh, KaKUE METOJbI
MOYKHO TIPUMEHHUTB JIJISl KX PEIICHHUS.
Ypok Nel3. 3aganue 6 n 7: PemieHue npocreiilinx ypaBHeHuil. Boruncjienust u npeodpasoBaHus
Bo Bpemss ypoka ciymarend H3y4yaroT: CHOCOOBI PEHICHHS MPOCTEHIINX JIOTapU(PMUUICCKHX,
MIOKA3aTeNIbHBIX W HMPPALMOHANBHBIX ypaBHEHHH. Ha 3ToM ypoke BBl M3y4HTE METOABI BBIYMCICHUS U
YIPOIICHHUS PA3JIMYHBIX THUIOB BBIPAKCHUH, TAKMX KaK pallMoOHAIbHBIC, UPPAIMOHAIBHBIC, CTEIICHHBIC H
aorapudmuueckue. Bl Hayuntech mpeoOpa3oBbIBaTh UX 7S yI0OCTBa aHATU3A.
Ypoxk Nel4. 3ananue 7 u 8: Boruncienusi u npeodpazoBanus (Tpuronomerpusi). @usnveckuii cMbIca
NPOU3BOAHOM
Bo BpeMs ypoka ciyImaTeny u3ydaroT: TPUTOHOMETPUIECKHIE BBIPAKEHHS U ydaTcs TIPUMEHSTH (OPMYJIBI
NPUBEACHUS JUIs YIPOLICHNUS U aHajIu3a TaKUX BBIpaKeHUH. BBl HayunTeCh Kak ONpenenuTh IPOU3BOAHYIO
U KaK €e MHTEePIPETHPOBATH C (PU3NIECCKON TOUKH 3PEHHUSI
Ypoxk N°15. 3ananme 8: Pusnyeckuii U reoMeTpH4ecKMil CMbICJa Npou3BoaAHoii. MccaenoBanmue
(yHkuuMii ¢ TOMOIIbLIO TPOU3BOIHOMI
Bo Bpems ypoka ciymaTend HW3y4aroT: IMPOU3BOJIHYIO KaK CKOPOCTb H3MEHEHHsS M Kak YIJIOBOM



KOO(UIMEHT KacaTelbHOW K TpaduKy (QyHKIMM, KaK NPUMEHATH MPOU3BOJHYIO [UIS HMCCIIEIOBAHUS
CBOMCTB (PyHKIIUH.

Ypox Nel6. 3ananmue 8 u 9: Ucciaenopanne pyHkumii ¢ moMombio npouspoaHoii. Ilepsoodpasnas.
3aja4u ¢ NPUKJIAJHBIM COAePKAHHEM

Bo Bpems ypoka ciymiaTenu u3ydaroT: IpUMEHEHHE MPOU3BOIHON JUIsl UCCIENOBaHUS (PYHKIUH, H3yUUTe
MOHSITHE EPBOOOPA3HOI U HAYUUTECh PEIaTh 3aJ]a4u C MOJICTAHOBKON B (hOpMYITY.

Ypok N°17. 3ananue 9 u 10: 3agauu ¢ npukJIagHbIM cogepxanueM. TexkcToBbie 3agaun

Bo Bpems ypoka ciymiarenan U3y4aroT: 3a/1aud, B KOTOPBIX TpeOyeTcsl IPUMEHUTh MOACTaHOBKY B (OpMYITy
JUIs aHAJIM3a KBAIPAaTUYHbIX, PAIlMOHAIBHBIX, HPPALIMOHAIBHBIX, TOKA3aTeIbHBIX U TPUTOHOMETPUYECKUX
GbyHKIMIHA.

Ypok N°18. 3ananue 10: TexcToBbie 3a1a4u

Bo Bpemst ypoka cityniareny u3y4aroT: 3a/1aud Ha JIBH)KEHUE, CMECH U CILIABBHI.

Ypox Nel9. 3amanme 10 m 11: TexcroBble 3agaun. I'papuxku ¢ynkuumii. JIuneiinas ¢yHknus.
IIapa6oJia

Bo Bpems ypoka ciymiareny M3ydaroT: 3a7add Ha COBMECTHYIO paboTy, rpaduku TUHEHHON (QyHKIUH U
napabobl.

Ypok Ne20. 3aganue 11 n 12: I'paduxn pynkumii. Handosbee 1 HauMeHnblee 3Ha4YeHHe GyHKIMT
Bo Bpems ypoka ciymarenu wu3y4aroT: rpaduKd THUIEpPOOJbI, TMOKAa3aTeJIbHOW M JIOTapu(PMUIECKOM
¢GyHKIUM. 3HAKOMSTCS C TNPOU3BOIHBIMU 3JEMEHTApHBIX (QYHKIHMHA, MpaBUIaMU HAXOXKICHHUS TOYEK
MUHHMYMa U MaKCUMyMa.

Ypok Ne21. 3aganue 12: HauOoJib1iee 1 HanMeHblIee 3HAYeHHe QyHKIMA. 3HAKH QyHKIMHU

Bo Bpemst ypoka ciymarenu u3ydaroT: TaOHIly TpOU3BOIHBIX, MpaBmiia AU epeHIInpOBaHUS, aITOPUTM
HaXOXKJICHHsI HAUOOJIBIIET0 M HAUMEHBIIETO 3HaUYeHHsI (PYHKIIMU C TIOMOIIb IPOU3BOIAHOIA,

Ypox Ne22. 3apnanume 12: IlokazarenbHble, JorapugpMuyeckue U TPUTOHOMeTpHUYeCKHe (PYHKIHM.
Pemenue npocreiinX TPUrOHOMETPHYECKUX YPAaBHEHUH

Bo Bpemss ypoka ciymarend H3y4yaroT: IPOU3BOJHBIE JIOTApU(PMUUYECKUX, [IOKA3aTeNbHbIX MU
TPUTOHOMETPUYECKUX (YHKIUH, aHaTU3upoBaTh MX CBOICTBA, TrpaduKM W pemIaloT 3aJadd  Ha
orpeziefieHue nmapameTpoB. Bel HauHeTe pemars NpocTeliie TPUrOHOMETPUUECKHE YPABHEHHUS.

Ypox  Ne23. 3agamme 12 wm  13: MHcciaegoBaHme  TPHIOHOMETPHYECKHX  (pyHKIMIi.
Tpuronomerpuyeckue ypaBHeHHs

Bo Bpemsa ypoka ciymarenu W3y4arOT: TPUTOHOMETPUYECKHE YypaBHEHHS W IPOBOIAT MCCIEIOBAHUE
TPUTOHOMETPUIECKUX (YHKIMH. BBl HaydnTech HAXOAUTH 3HAYCHHUS YIJIOB U PEIIaTh YPaBHEHHUSI.

Ypox Ne24. 3aganmme 13: Tpuronomerpuyeckme, TIOKa3aTeJbHble, HPPANHOHAJIBHBIC W
Jorapugmmuyeckne ypaBHeHUs

Bo Bpems ypoka ciymarend H3y4aroT: Oojiee CIOKHBIE TPUTOHOMETPHUYECKUE YpPaBHEHHs, MPUMEHS
pa3IUYHbIE METO/Ibl U TPUTOHOMETPUYECKHE TOXK/IECTBA.

Ypok N°25. 3ananue 13: Tpuronomerpudeckue, NoKkasarejbHbIe U JOrapupmuieckue ypaBHeHUs
Bo Bpems ypoka ciymarenu H3y4yaroT: MOKa3aTeibHblE, JIOrapu(pMUYECKUE U TPUTOHOMETPUUECKUE
YpaBHEHHMS, pPellast U aHAJIU3UPYS UX PA3TUYHbIEC TUIIbI.

Ypox Ne26. 3aganue 13 u 19: YpaBHeHusi. 3HAKOMCTBO € NPOCTEH MMM 32Ja4aMH HA TEOPHUIO YK ce
Bo Bpems ypoka ciymiaTenu U3y4aroT: OCHOBBI TEOPUM YHMCEN M HayyaTcs pellaTh 3a/lauyd Ha 3Ty TeMy,
CBSI3aHHBIE C JICIIUTEISIMU, KPaTHOCTHIO U MPOYMMH CBOMCTBAMH UUCEN.

Ypox N°27. 3apanme 19 m 15: 3HakoMCcTBO ¢ NpoCTeHIIMMH 3aJa4aMH HAa TEOPHIO 4YHCe.
PaumnonanbHble HepaBeHCTBA

Bo BpeMmsi ypoka ciymiarenu MpopoiKaloT M3ydeHHE TEOpUU YMCEeT U pelleHHe 3aaad, 0ojee moapoOHO
pa3zbupasch ¢ METOlaMU aHaJN3a YUCIIOBBIX IMOCIIEI0BATEIbHOCTEN, 3HAKOMSITCSI C MIPUHIIMIIOM PEIIECHUs
palMOHAIILHBIX HEPABEHCTB.

Ypoxk N°28. 3ananue 15: [loka3zareabHble U JorapupmMuuecKkue HepaBeHCTBA

Bo BpeMs ypoka ciymatend H3y4aroT: CIOCOOBI pelIeHHs MOKa3aTeNbHBIX M JIOrapu(pMHUUECKUX
HEPaBEHCTB, IIPaBUJIaMU OPOPMIIEHUS, O0JIACTHIO JOMYCTUMbIX 3HAYCHHH.

Ypox N°29. 3apganme 15: Jlorapupmuyeckume MW TOKa3aTelbHble HepaBeHcTBa. Merton
PAUMOHAIN3ALMHT

Bo Bpems ypoka ciymiarend H3ydaroT: pelieHHe 0osee CIOKHBIX MOKa3aTeNbHBIX U JOrapu(pMUUECKUX
HEPAaBEHCTB, METOJ pallMOHAIN3aL1H.



Ypox N°30. 3ananme 15: Jlorapudpmudeckne u nokasareJbHble HEPABEHCTBA

Bo Bpemst ypoka cirymniarenu u3y4aroT: pelieHue KBaJpaTHbIX HEPABEHCTB, 3aMEHY MEPEeMEHHOM.

Ypok Ne31. 3aganue 15: Jlorapudpmuyeckue HepaBeHcTBa. MeTon panMoHaJIM3anuu

Bo Bpems ypoka ciymarend MpoAOKAIOT H3y4YeHHE JorapuMHUUEecKHMX HEpPaBeHCTB M METoAa
panroHATN3AIMH, TPUMEHSISI UX JUIs PELIeHUs OoJiee CIOKHBIX 3a7ad.

Ypok Ne32. 3aganme 15 u 16: Jlorapudmuyeckne HepaBeHCTBA. AHHYMTETHbIE IJIATeKU

Bo Bpems ypoka ciymareiad M3y4aroT: 3aJadyd Ha KPEOUThl M HAUMHAIOT W3YyYEHUE aHHYUTETHBIX
IJIaTeXkeN.

Ypox Ne33. 3aganue 16: AHHyHTeTHbIE IIATEXKU

Bo Bpems ypoka ciymiarenan M3ydaroT: Kak OMPEAeNsiTh pa3Mep eKEeMECSUHbIX IUIaTeXel MpU pa3InyHbIX
YCIIOBUSIX KpEIUTA.

Ypok Ne34. 3ananme 16: InddepenuupoBannbie miaTexku

Bo Bpems ypoka cirymareny u3y4yaroT: CliocoObl pelieHus 3a/1a4 Ha JudepeHIIMPOBaHHbIC TIATEXKH.
Ypok Ne3S. 3ananme 16: InddepennupoBaHHbie  AHHYUTETHBIE IIATEKU

Bo Bpemsi ypoka ciymaTend M3y4aroT: pasHHIy MEXIY aHHYUTCTHBIMM M U (EpeHIMPOBAHHBIMU
IIaTeXaMu TpU KpeauToBaHWU. Bbl HayuuTech ONpEeAeNsiTh CyMMbl IUIATeKEH M aHAIM3UPOBATh
KPEIUTHBIE YCIIOBUSI.

Ypok Ne36. 3ananme 16: InddepennupoBannbie miare:xku. 3a1a4m Ha ONTHMHU3ALUIO

Bo Bpemsi ypoka ciymatenu H3ydaroT: 6osee moapoOHO Mu(QepeHIIMPOBAHHbIC KPEIUTHBIC TUIATEXKH U
HAy4YUTECh HaXOJIUTh Pa3Mephl €KEMECSUHBIX BBIIUIAT, 3HAKOMSATCS C 3a7a4aMH Ha ONTHUMU3AIIHIO.

Ypok Ne37. 3aganue 16 u 17: 3agaua Ha ontumusanuio. IIpamMoyroyibHbIi TPeyroabHUK

Bo Bpems ypoka ciymaTenu HW3ydaroT: pelleHHe 3ajad Ha ONTUMHU3ALMIO, CBA3aHHBIE C BBIOOPOM
ONTUMAJIbHBIX KPEIUTHBIX YCJIOBMM U Iularexeidl. Haunnaem pelmeHue 3anad Ha HPSAMOYIOJIbHBIN
TPEYTOJIbHUK, IPUMEHEHHE MTOoJ00ue /IJIsl PeIIEeHHS CIIOKHBIX 3a/1ay.

Ypox N°38. 3ananme 17: IIpssMOyroJibHbIi TPEyroabHUK

Bo Bpems ypoka chymiatenu HW3y4daroT: CBOICTBa OHCCEKTPHUCHI, MOBTOPSAIOT OTHOIICHHE ILIOMIAJeH
NOAOOHBIX TPEYTOJIbHUKOB, TEOPEMY CHHYCOB.

Ypox N°39. 3ananue 17: [IpssMoyroJibHbIi TPeyroabHUK

Bo Bpems ypoka ciymiatend HM3y4aroT: pelieHHe 3a7ady C MPsIMOYTOJbHBIM TPEYTOJbHHK, MOBTOPSIOT
(bopMyIbl, CBSI3aHHBIE C PAIUyCOM BIMCAHHON OKPY>KHOCTH.

Ypoxk N°40. 3axanue 17: IIpon3BoabHBINA TPEYTOJbHUK

Bo BpeMms ypoka ciymarenu M3y4yaroT: IPUMEHEHHE CBOMCTB YETHIPEXYIOJIbHMKA, B KOTOPbIN BIHCaHa
OKPYKHOCTB, OTPE3KOB KacaTeIbHbIX.

Ypoxk N°41. 3ananue 17: [Ipon3BoabHbINA TPEYTroJbHUK

Bo Bpems ypoka ciylmiaTend M3y4aroT: TEOPEMBbI O KacaTeJIbHOW, O KacaTeIbHOM U CEKYLIEH, TEOpEMY
dasneca, B TOM YHCII€ paCUIMPEHHYIO.

Ypok N°42. 3ananme 17: IIpon3BonbHbIi TpeyrojabHuk. Teopema Menenas

Bo Bpemst ypoka citymiarenu u3y4aroT: TeopeMy MeHenas 4 ee 10Ka3areiabCTBO.

Ypoxk N°43. 3axanne 17: IIpon3BobHBINA TPEYTOJbHUK

Bo Bpemst ypoka cityniareny noBTOPSIOT TEOPEMBI INIAHUMETPUH ISl PEIICHUS CIIOKHBIX 3a/1au.

Ypok N°44. 3ananue 17: IIpon3BobHBIN TPEYTOJbLHUK M YeThIPEXyTOJIbHUKHA

Bo Bpems ypoka ciaymareaud HW3y4alOT: [NPUMEHEHHE CBOWCTB BIMCAaHHBIX U  OINKCAaHHBIX
YeThIPEXyTOJbHUKOB JUIsl pEILICHHs 3a/1au.

Ypok N°45. 3ananue 17: YeTbipexyroJbHUKH

Bo BpeMms ypoka ciymiaTenu u3y4aroT: IpuMeHeHne GopMysl IUIoImaaed 1 TPUTOHOMETPUIECKUX (opMyI
JUISL peIIeHUs 3a/1au.

Ypoxk N°46. 3axanne 17: YeTbIpexyroJbHUKH H KacaTeJbHbIE K IBYM OKPYKHOCTAM

Bo Bpems ypoka ciaymareny u3y4aroT: B3aMMHOE pacooKeHHE OKPYKHOCTEH, TEOPEMBI O KacaTelIbHbIX.
Ypoxk N°47. 3ananne 17: OKpy’KHOCTH M KacaTeJbHbIe K HUM

Bo Bpemst ypoka ciymatenu U3ydaroT: pelleHue 3a/1ad, Korjga OKpY»KHOCTHU MEepeCceKaroTcs B IByX TOUKaX,
B OJTHOU TOYKE.

Ypox N°48. 3ananue 14: [lupamuaa u xkonyc. Ilpocreiiline NnoHATHA cTepeoMeTPHHU

Bo Bpems ypoka ciymiarend H3y4yaroT: OCHOBHbBIE aKCHMOMBI CTEPEOMETPHUH, MapauIeIbHOCTh NPSIMBIX U
IUIOCKOCTEH, MEePIEeHIUKYAIPHOCTh IPSIMBIX U IJIOCKOCTEH, TeopeMa O TpeX MepIeHIUKYISPOB.



Ypoxk N°49. 3ananue 14: IIupamupaa. Tpu cniocoda HaliTH paccTosAHUE

OT TOYKH /10 IIJIOCKOCTH

Bo Bpemst ypoka citymarenn U3y4aroT: IpaBuiia MOCTPOSHHS CEUEeHUH B MUpaMUIe, CIIOCOOBI HaXOXKICHHS
paCCTOﬂHI/Iﬁ OT TOYKH A0 IIJIOCKOCTH.

Ypox N°50. 3ananne 14: Merox koopamHar

Bo Bpems ypoka ciymiareian U3ydaroT: METOJl KOOPAMHAT, KaK croco0 peuieHus 3a/1ad o CTepeoMeTpHH,
bopMyTy pacCTOSHUS MEXTy IBYMSI TOUKAMH.

Ypok N°51. 3ananue 14: IlepneHaMKYJIAPHOCTD MJIOCKOCTEM

Bo Bpems ypoka cirymarenu u3y4aroT: 3a1a4i Ha NepIEeHIUKYIISIPHBIC IUNIOCKOCTH.

Ypok N°52. 3ananue 14: Yroa mexay miockoctamu. Kyo

Bo Bpemsi ypoka ciymiarend M3ydaroT: MOHSATHE M CIIOCOOBl HAXOXKICHHS JBYI'PAHHOTO YIJa, pEIleHHE
3a/1a4 ¢ KyOOM.

Ypox N°53. 3ananme 14: Huannap. llepnenauKyasipHOCTh NPAMBIX M IIJIOCKOCTEH

Bo BpeMs ypoka ciymiareiad H3y4daroT: NPUMEHEHHE TEOPEMBbl O IEPIEHIUKYIPHOCTH MPSMOM U
IUIOCKOCTH TIPH PEILICHUH 3a]1a4.

Ypok N°54. 3ananme 14: PaccrosiHue OT TOYKM [0 IJOcKocTH. I[Ipu3Hak mnapaJLieJbHOCTH
IUIOCKOCTEH

Bo Bpemst ypoka citymniareny u3y4aroT: MPU3HAKU MapaijieIbHOCTH IIIOCKOCTEH, pelIeHHEe CI0KHBIX 3a/1a4.
Ypok N°S5. 3ananue 18: BBenenue B 3ajanusi ¢ mapamMeTpom

Bo Bpemsi ypoka ciymiatenu H3y4daloT: TOHSATHE IapaMmeTpa, PelIeHHE palMOHAJIbHBIX YpaBHEHUH C
rapaMeTpoM, aHajIu3 KOJIMYECTBA KOPHEN B 3aBUCUMOCTH OT JUCKPUMUHAHTA, YPABHEHUN C MOIYJIEM.
Ypox N°56. 3ananue 18: 3aganus ¢ napamerpom

Bo Bpems ypoka cirymiaTenu u3y4aroT: Tpaguueckoe pelieHrne KBapaTHbIX U PallMOHAIbHBIX YPaBHEHUH C
apaMeTpoM, UppalliOHAIILHBIE YPAaBHEHUSA C [IapaMETPOM.

Ypok N°57. 3ananme 18: 3aganus ¢ napameTrpom

Bo Bpemsi ypoka ciymiatenu H3ydaroT: pelieHHe Oosiee CIOKHBIX YpaBHEHHM, CUCTEM YypaBHEHUH C
apaMeTpPOM.

Ypok N°58. 3ananue 18: 3aganus ¢ napamerpom

Bo Bpemsi ypoka ciymiatenu H3ydaroT: rpaduyeckoe pelieHue ypaBHEHHH ¢ MmapaMeTpoM, MOCTPOCHUE
OKPY>KHOCTEH, paccMaTpuBacM UX B3aUMHOE pACIOJIOXKEHHE, TPUTOHOMETPUYECKHE YPAaBHEHHS C
apaMeTpPOM.

Ypok N°59. 3ananme 18: 3aganus ¢ napamerpom

Bo Bpems ypoka cirymareny u3ydaroT: 0ojiee CI0KHbIE TPUTOHOMETPUUECKHUE YPaBHEHHUS C TapaMeTPOM.
Ypok N°60. 3ananue 18: 3aganus ¢ napameTrpom

Bo BpeMms ypoka ciymarenu u3ydaroT: rpa@uueckue U aHAIUTUYECKHUE CIOCOOBI PelleHusl YpaBHEHHH ¢
napaMeTpoM.

Ypok N°61. 3ananme 18: 3aganus ¢ napameTrpom

Bo Bpemst ypoka cirymiareny u3y4aroT: pelieHrne pa3InyHbIX YPaBHEHHUH ¢ apaMeTpOM.

Ypok N°62. 3ananme 18: 3aganus ¢ napameTpom

Bo Bpemst ypoka citymiareny u3y4aroT: pelieHne YpaBHEHUIH C MOYJIEM, 110/1 MOy IbHbIE HYJIH.

Ypok N°63. 3ananmue 18: 3aganus ¢ napameTrpom

Bo Bpems ypoka ciymarenu H3y4aroT: pEIIEHHE CHUCTEM YpaBHEHUN € MapaMeTpoM TIpaduyecku u
AHAJIUTHYCCKU.

Ypok N°64. 3ananue 19: Teopusi uncen

Bo Bpems ypoka chymarend H3ydaroT: YHCIOBBIE IOCJIEIOBAaTENbHOCTH, HCIOIb30BaHUE (opMyI
apu(pMeTHUYeCKO MPOrpeccuu Ui pelieHus 3aa4 Mo TEOPUH YnCe.

Ypok N°65. 3axanue 19: Teopust uncen

Bo Bpems ypoka ciaymareny u3y4aroT: UCIIOJIb30BaHNE IEPEMEHHBIX IIPU PEILIEHUH 3aad.

Ypoxk N°66. 3axanue 19: Teopust uncen

Bo Bpems ypoka ciaymareny u3y4aroT: pelieHue 3a/1ad Ha YMCIOBble HA0OphI Ha KapTOUKaxX M JIOCKaX.
Ypok N°67. 3ananue 19: Teopust uncen

Bo Bpems ypoka ciaymareny u3y4aroT: pelieHue 3a/1ad Ha YMCIIOBble HA0OphI Ha KapTOUKax M JIOCKaxX.
Ypox N°68. 3axanue 19: Teopust uncen

Bo Bpems ypoka ciaymarenan u3y4aroT: pelieHue 3a/1ad ¢ OMOIIBIO TPOrPECCHH.



Ypok N°69. 3ananue 19: Teopust uncen

Bo Bpemst ypoka citymiareny u3y4aroT: pellieHrne CIXKETHBIX 3aj1ay.

Ypoxk N°70. 3ananue 19: Teopust uncen

Bo Bpemst ypoka citymiareny u3y4aroT: pasiudHble coco0bl PEIICHHUs CIOKETHBIX 3a/1ay.

Ypoxk N°71. Pemienne noiHbIX BADHAHTOB

Bo Bpems ypoka ciymarenu pemialoT BapHaHT 3aJaHHUil 10 MaTeMaTHKe, aHaJOTHYHBIN TeM, KOTOpbIe
MOTYyT BCTpeTUThCs Ha EI'D, 4TO NOMOKET NPOBEPUTH CBOM 3HAHMSI U HABBIKU IIEPE]] IK3aMEHOM.

Ypok N°72. PerieHue NMOJHbIX BADHAHTOB

Bo Bpemst ypoka mpoiiieT MTOroBo€ IOBTOPEHUE BCETO M3yUYEHHOIO MaTepuana, 3aKpernuTe 3HaHUS U
MOJITOTOBUTECH K ycremHo# caade EI'D mo nmpoduibHON MaTemMaTHKe.



3. OPTAHUBAIIMOHHO-IIEJAT'OT'HYECKHUE YCJIIOBUSA PEAJIM3AIIUU ITPOI'PAMMBI

3.1. KagpoBoe obecnieueHue
KBanmudukanuss mpernopaBarenei, ydaCTBYIOIIMX B peaM3alldd TPOTPAMMBI, OTBEUAET
KBaJM(PUKALMOHHBIM TpeOoBaHUsAM. Bce mpemonaBarean HUMEIOT ONBIT PabdOTBl C  Pa3HBIMU
BO3PAaCTHBIMH KaTETOPUSMHU yYaIUXCsd M NPOPECCHOHAIBHOE Temarornieckoe o0Opa3oBaHHE,
CUCTEMATNYCCKU IIOBBIIIAKOT CBOIO KBaJII/I(I)I/IKaL[I/IIO MyTeM NOJIy4YCHUA JOIIOJTHUTCIBHOT'O
00pa3zoBaHms Ha Kypcax U (aKyJIbTeTaX/MHCTUTYTaX MOBBIMICHHUS KBaTU(DHUKAITUH.

3.2. MarepuaibHO-TeXHHYECKOe U POrpaMMHOe o0ecriedeHre peain3anuu NporpaMmbl

000 «TOYKA 3HAHUIl»  pacmomaraeT  MarepualbHO-TEXHHYECKOH  6asoii,
o0ecreynBaroNIeii MPOBEACHNE BCEX BUAOB AMCLUUIUIMHAPHOW U MEXIUCIHUILIMHAPHON MOATOTOBKH,
UTOrOBOI aTTeCTaluy ciymaTesied, IPeayCMOTPEHHBIX YUEOHbBIM IJIAHOM:

Mecto paboTsl Cron ¢ 21eKTpO NOABEMHUKOM;
npenoaaBarens v MonwuTtop (quaronans 70-80 cm);

Maxk6yk RPO mamste 1TO cunbBep(anroMuHMIA);
Kamepa Canon legria HF G26;
PazpetrButens (Baseus);

Black Magic (UltraStudio Recorder);
Cryn oucHsIi;

[lraruB ns kamepsl (hama);
Crabunusarop Hanpsokerus 0.4;

CeteBoii puiIbTp;

Codrookcsr Ha 400 Bar;

Croun mozcTaBka (I MPEHAIC)KHOCTEH );
Jocka menosas 170/120 cm.;
Pagnocucrema BOYA BY-WM4 PRO-K2;
[Tnanmer Apple iPad 10.2 Wi-Fi 64GB;
Apple Pencil

Brinenennas muaus Uatepuaer 100 m6/c.
[IporpaMMbl Julsl BeJIeHUS] BEOMHAPOB:
Oneparnuonnas cuctema - macOS Sierra 10.12.6;
OBS Studio - 29.0.2;

AnyDeck;

QickTime player;

Safari browser.

IIporpammHoe o0ecmevyeHue: JHMIICH3MOHHBIE CHCTEMHbIE MPOrpPaMMbl, OOecreunBaroIIne
B3aMMOJICHCTBUE BCEX [JPYrUX TNpOrpaMM ¢ OOOpyZOBAaHHMEM M B3aUMOICHCTBUE IOJIH30BATEIIS
MEPCOHANBHOIO KOMIIbIOTEpA C IMpOrpaMMaMi. YHHBEpCaibHble O(UCHBIE MPHUKIAIHBIE MPOrPaMMBbI U
cpeactea MKT, Hampumep mnporpamma NOATOTOBKM MPE3CHTAUWW; HcHoJdb30BaHue HMHTEpHETa,
AJIEKTPOHHOM MOYTHI; UCIOIb30BAHUE ABTOMAaTU3UPOBAaHHBIX MOMCKOBBIX cucTeM MHTepHeTa.

HNudopmanmonno-odpasoBatenbHas cpeaa BKIouaeT B cebs oOpaszomarenbHyro LMS «Touka
3HaHUI».

ObpazoarensHast LMS «Touka 3nanuiins obecneunBaer yepe3 MIHTepHET 10CTY K:

- 9IEKTPOHHBIM HH(OPMALIMOHHBIM 1 06pasoBatenbHbM pecypcam OO0 « TOUKA 3SHAHUM»;

- IOCTYNl K HOPMAaTHBHBIM U OPraHU3allMOHHO-METOAMYECKUM JOKYMEHTAM, PENIAMEHTUPYIOLIUM
o6pasoBarebHblii mponecc B 000 « TOUKA 3HAHU»;

- CUCTEMY JJIEKTPOHHOIO y4€Ta CIIyIaTenei;

- B3aUMOJICIICTBHE CylIaTeNel ¢ npenoaaBareIsiMi, OpraHu3aTopaMu 00pa3oBaTeIbLHOTO Mpolecca
u agmuancTparpeir 000 «TOUKA 3HAHMI».

AN

AN N N N N N N N0 N N N0 N N N0 N N N N N N




4. ®OPMA ATTECTAIIMU U OHEHOYHBIE MATEPUAJIbI

[IporpamMoli mpexyCMOTpEeH TEKYIIUd KOHTPOJIb B BHJE JOMAIHETO 3aJaHusl U TECTOB,
pa3MeleHHbIX B ypokax Ha obOpa3oBarenbHOi LMS «Touka 3HaHMIT», COMIACHO Y4eOHO-TEMaTHYECKOMY
IUIaHYy.

Hrorosas arrectanus npoogutcs B ¢popme EI'D. Htoroseiii Tect Bimovaer B ceds 19 3amanuii.
Jlnst yementHoro mpoxoKIeHHsI TecTa HE0OX0IUMMO peltuTh He MeHee 15 3amanmii, uto cocrasiseT 80 % ot
00I11ero KOJIM4eCcTBA TECTOBOTO 3a/1aHUs.

IIpuMepsl AOMaLIHUX 3aJaHUI

¥pok Ne26. 3apanune 13 u 19: Ypasuennst.
IuakomMeTBO ¢ npocTeiinMn
3a1a9aMH HA TEOPHK YHCE

I. a) Pemnre ypasnenne 1 + logs(x* + 25) = log 5v30x? + 12.

0) HafinuTe BCE KOPHH 3TOr0 YPaBHEHHSA, NPUHAIEKAIHE OTPE3KY

[ 11 16
g sl

2. a) Pewmre ypasuenne logs(2 — x) = log,s x*.
0) HaliinTe BCe KOPHH 2TOT0 YPaBHEHHA, NPHHALIEKAIHE OTPE3IKY

[Ii::-,gg.a—l2 ilogg B] ;

2o 7
3. a) Pemmre ypasnenne 721082(c05%) =

0) Haiinute Bee KOPHH 3TOr0 YPABHEHHA, NPHHAIUICHAIINE OTPE3KY
[E;M].
2
4. a) Pewmre ypasnenne 2 sin 2x + 2 sin(—x) — 2 cos(—x) + 1 = 0.
0) HaiinuTe BCE KOPHH 3TOT0 YpaBHEHHA, NPHHALIEKAILHE OTPE3KY
5m
[5:4n].
5. a) Pewmnre ypasnenne log, (\E cos (% = x) +sin2x + 9) =2
0) Haiinute Bee KOPHH 2TOr0 YPaBHEHHA, NPHHALICHAILHE OTPE3KY
n
]
x(4x?-1)
3
) Haiinute Bee KOPHH HTOM0 YpaBHEHHA, NPHHALIEHAILHE OTPE3KY
[logs 2; logs 27].
7. a) Pemmre ypasuenne log,(x? + x — 1) = log,(—x + 7).
0) Haiinute Bee KOPHH 3TOr0 YPABHEHHA, NPHHAICKAINE OTPE3KY
[log, 0,0025; log, 12].

6. a) Pemmre ypasuenne log, x - log;(4x? — 1) = log,

8. llects 'pﬂ'.i]ll'{'-ll-ihl}{ Hﬁ'l‘}'pﬂ]tl:l-ihl}{ YHCE TAKOBBL, HTO HHKAKHE 1Ba H3
HHUX He uMeroT olduero aenurens, donsiero 1,

a) Moker in cymMma 3THX uncen OwITh pasHoii 397
0) MoskeT 1 cymma ITHX YHcen OiTe pagHoil 347
B) Kakoea HX MHHHMaIBHAA Cymma?

r‘}‘, H‘d JOCKE HANMHCAHO HCCKOITBROQ DASTHYHBIX HATYDIBHBIX HHCC,
KaEI0C H3 KOTOPERIX JCTHTCH Ha 3 M OKaHuMBaACTCA Ha O,

a) Momer nu cymma X uncen ObiTs pasHa 1987
0) Moser am cymma a3Tux yuced Owite pasua 2707

B) Kakoe Hanfoabliee KOMHYECTBO YHCE MOKET OBIThL HA J1OCKE,
CCNH UX cyMma pasHa 15187



HpI/IMepbl OLCHOYHBIX MaTe€pHuajaIoB MTOTOBOM aTTecTallMu:

EI'D maTemaTHka
Ilpobubiii BapuanT Nod

. B tpeyronsumke AHC yron A pasen 41°, a vrawm i n
(" — ocTpeie, B} 1 (') — BEICOTHI, NEPECEKADIIHECH
e Touxe (). Haiiawre yron DOF. Orteer naiite B
rpagycax. e

2. CropoHBI NpaBHALHOTO TpeyronesHuEa A8 pasHe! 3.
Haitaure anuuy sexropa AB - AC.

3. Haiigute ofbemM MHOTOTPAHHMED, 5, o]
BEPLIHHAMH KOTOPOTD ABIAIOTCA BEPLIHHbI .
A, B, C, D, B npaMoyronsHoro Ap s -
napanaenenunena ABCDA B O, v ‘
kotoporo A8 = 9, B(C = 3, BR) = &

4, Ilepen nauaiom soaeHdoIBHOMD MATYA
KAMNUTAHBI KOMAH TAHYT YECTHBI wpeGuii, utolsl ONPeacinTs, KaKad 03
KOMAH HAYHET Hrpy ¢ Madom. Komanaa «CtapTep» no oMepeaH HIpaer ¢
koMangamu «llporops, «Potops w «Motops. Hafgure sepoaTHOCTE TOTO,
uto «Crapreps GyaeT HAYMHHATE TONBKO BTOPYID H NOCIAEIHION HIPEL

5. B roprosomM ugHTPE 1834 0JHHAKOBBIX ABTOMATA NPOJAKT KOfe.
BepodaTHOCTE TOMO, UTO K KOHLY JHA B ABTOMATE 3aKOHUHTCA Kode, papHa
0,1, BepoarHocTs 1010, uto kofe 3aK0HYHTeS B 0D0MX ABTOMATAN, PARHA
0,03, HaiiauTe BEPOATHOCTE TOTO, UTO K KOHUY OHA Kode ocTaHeTcd B
obonx aBToMaTax,

6. Haiinute kopens ypaeHenua 28 — 2x = 2.

’ 19
7. Haiinnre sHauenne swpamenns V48 cos? — — 12,
p 12

8. Ha pucynke mwsobpasen rpadur ¥ = f'(x) -
npou3eoanod dyakme f{x), onpenenennoil na _ [
untepeane (—9; 2). B kakoii Touke oTpeka AR 4 |
[—8; —=4] pyvrgums f{x) npuaumaer sHanbonsluee 5 . ol
sHaueHne’ i i

=Y

4
9. B xone pacnana paauoakTHEHOMO HIOTONA €0

Macca yMeHblnaeTes mo sakony mit) = my - 2_?1‘, TOE My - HadaaEHaA
MACCA H30TONE, § - BPeMA, NPOLIEAmEe OT HAYAABHOTO MOMeHTa, T -
nepHoa noaypacnaia. B HavaneHBIH MOMEHT BpeMeHH Macca H30TOMNA
96 wmr. [lepron ero nonypacnana coctaender 3 muH. Haifioure, uepes
CROJIBED MHHYT MACcCa HI0TONA OYIeT pasHa 3 Mr.



10 [Mepebii canoBbii HACOC NEPEKauHBacT 8 THTPOE BOAbI 38 2 MHHYTHI,
BTOPOH HACOC NeperadnBaeT ToT we 00sEM o 38 7 MunyT, Cronbko
MHHYT 3TH [Ba HACOCA NOKHEI padoTaTk COBMECTHO, 4TODEI Nepekadats 36
TNHTPOBE BOIET

1. Ha pucynke waobpamen rpadur QyHEIHH vh
muma f(x) = log, x. Haiinure snauenne f(16). ) T

al x

12.HaiinuTe Touky MakcHMyMa dyHKUHH ¥ = x° — 6x° + 9x + 5.
13.a) Pewmnre yvpagHeHHE laglal[cus 2x — 92 cos x - 8] = 0.

0) Haiinure Boe KOPHH 3T0I0 YPABHEHMA, IPHHALIEHALINE OTPEIKY
[-2n 3]

14 Man rerpasap ABCH, Touxn K, L, M u N newar na pebpax AC, AD, D w
HO cOOTRETCTRENNO, TAK, 4TO yeTnpexyronsink KLMWN - kpanpat, n
AK:KC = 3:7.

a) Hoxawure, uro AB:CD=3:7.
0) Haiianre odsém nupamuas CKLMY, ecnn 00bém Tetpasapa ABCD
paeen 100,

15.Pewnre vepasencreo 27 + j:: % = 1.
16.B uwone 2020 roga nnaHApyeTCa BIATE KPEIMT B DAHKS HA HEKOTOPYID
CYMMY. ¥ CNOBHA €0 BOZEPATA TAKOBEI
—  KamJEi AHBAPE JONT VBEMHUHBAETCA HA 25% N0 cpaBHEHHIO C
KOHLOM MPeIbIyILero rona;
— ¢ (perpand N0 MIOHL KEHA0TO 1o1a HeoOX0ANMO BRINIATHTE
OJHHM NIATEHOM 4ACTE JOTA.

Cronexo pydneii Oyaer seinnaveHo OaHKY, eclid HIBECTHO, UTO KPEIHT
DYAET NOAHOCTRIO MOTAWEN TPEMA PABHLEIMH MIATEKAMH (TO CThH 33 TPH
roja) 1 0BMWAA CYMMA BEITUIAT MOCNE NOJTHOTO NOTAIIEHHA KPEITHTA HA
104 800 pyGaeil Doasiue cyMMBI, BIATOH B KpeauT!

17. B¢ OKpYKHOCTH KACAKTCA BHYTPSHHHM 00pazoM B Touke K, npuuads
MEHBIIAA MPOXOANT yepes uenTp boaswel. Xopaa MN bonbumiei
OKPYHHOCTH KacaeTcs MeHbwell B Touke (., Xopael M 1 KN nepecexator
MEHBLIYIO DKPYHRHOCTE B TOUKax A | [f cooTBETCTBEHHO, a 0Tpeskn K n
AR nepecexarwtea B Touke [,

a) Mowamute, uto CN: CM = LE: LA.
0) Haiinure MN, ecnu LB: LA = 2: 3, a panuyc Manoii okpy#KHOCTH

paBeH V23,
|8 _Haitanre Bee 3HAMEHHA 4, TIPH KAKIOM M3 KOTOPBIX YPABHEHHE

V2x = 1-In{d4x —a) =vV2x — 1 - In(5x + a)
MMECT POBHO OIHH KOPeHE HA otpeske [0; 1].

19, Ha nocke HANHCAHO HECKDIBKO PASTHYHEIX HATYPAIBHBIX YHCEN,
NPOHIBEIEHHE TIO0RIX ABYX W3 koTopuX Ooaswe 40 1 mensme 100,

a) Moser aun Ha pocke Owre 5 wneen?
0) Momer au na gocke 0uTe 6 yneen?

B) Kakoe nanlonbies sHaNeHHe MOGKET NPHHUMATE CYMME HHCET Ha
JOCKE, CCITH HX ‘-IETI:ID'B?



Cnucoxk nureparypbl

1. JleMOHCTpalMOHHBII BapUaHT KOHTPOJIBHBIX HM3MEPUTEIbHBIX MaTepUajoB E€IUHOTO
rocynapctBeHHoro »sk3amena 2023 roma mno wmaremaruke (IIpodunbnbiii  yposens), 11 kiacc.
«DEJIEPAJIBHBIM MHCTUTYT HEJATOTMYECKUX U3MEPEHM»:2022.

2. Komudukatop TpeOOBaHMII K YPOBHIO MOATOTOBKH BBIIYCKHUKOB 00pa30BaTeIbHBIX
OpraHM3alil A MpPOBEIEHUS EIUHOI0 TOCYJapCTBEHHOrO 5K3aMeHa [0 Maremaruke, 11 kiacc.
«DEJIEPAJIBHBIN MHCTUTYT HEJATOI'MUYECKUX N3MEPEHM»: 2023.

3. Komudukartop 31eMEHTOB COJAEp)KaHUS [0 MaTeMaTUKe [UIsl COCTABJIEHUS KOHTPOJIbHBIX
M3MEPUTENBHBIX MaTepualioB s IPOBEIACHMsI €IMHOIO TOCYyJapCTBEHHOro »3k3ameHa, 11 kiacc.
«DEJIEPAJIBHBIN MHCTUTYT HEJATOI'MYECKUX U3MEPEHM»: 2023.

4. Crnenudukanus KOHTPOJBHBIX HM3MEPHUTENbHBIX MarepuajoB Juisl mposeneHus B 2022 romy
€IMHOTO TOCYJapCTBEHHOTO »dk3ameHa 1o wmaremartuke ([IpodunbHblii  ypoBenn), 11  kiacc.
«DEJIEPAJIBHBIN MHCTUTYT HEJATOI'MUECKUX NU3MEPEHM»: 2023.

5. EI'D 2023. Maremaruka. 14 BapuantoB. [IpoduibHbIi ypoBeHb. THIIOBBIE TECTOBBIC 3aIaHHS OT
pa3pabotunko EI'D / N.B. flmenko, M.A. Bonkesuu, U.. Beiconkuii, PK. Topaun, I1.B. Ceménon, O.H.
Kocyxwun, J[.A. ®énoposeix. A.U. Cy3nanbues, A.P. Pa3anosckuii, B.A. CmupHoB, A.B. Xauarypsin, C.A.
[llectrakoB, J.2. nonb; nmon pen. W.B. smenko. — M. : M3marenscTBO «DK3aMeH», HU3AATEIHCTBO
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