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1. IHosicHMTeJLHAA 3aIIMCKA

TunoBast  yyeOHas  mporpamMma pa3paboTaHa B COOTBETCTBUU C MpuKazamMu MuHHUCTpa
obpaszoBanus u Hayku PecnyOnmuku Kazaxcran ot 31 oxtsa0ps 2018 roma Ne 604 «O06 yTBepkaeHUN
rocyJapCTBEHHBIX 0011e00s3aTeIbHBIX CTAaHAAPTOB 00pa30BaHUs BCEX YPOBHEH 0Opa3oBaHUS» U OT 8
HOs10pst 2012 toma Ne 500 «OO yTBEp)KIIEHMHM THUIIOBBIX YYEOHBIX IUIAHOB HAYaJIbHOTO, OCHOBHOTO
cpenHero, oomero cpeaHero oopasosanus Pecyonuku Kazaxcrany.

Cnucok peKOMEHIyeMOU JuTepaTyphl cocTaBieH Ha ocHoBe [Ipukaza Munuctpa oOpa3oBaHus
u Hayku Pecniyonuku Kazaxcran ot 17 mas 2019 roga Ne 217 "OO yTBepAeHUU NEpedHs yIeOHUKOB,
y4e0HO-METOINYECKUX KOMILJIEKCOB, TOCOOUI U JPYTOil JOMOIHUTENBHOM JIUTEPATyphl, B TOM YUCIIE Ha
ANEKTPOHHBIX HOCUTEIAX .

[lenb: oBnazeHWe MaTeMaTUYECKUMHU 3HAHUSMH, HEOOXOIWMBIMHM Ui TPUMEHEHUS B
MPAKTUYECKON NIEATENHbHOCTH, JUISI U3YUYEHHUSI CMEKHBIX JUCHUIUINH, JJISl MPOJIOJDKEHUST 00pa3oBaHUS;
MHTEJJIEKTyaJlbHOE pPa3BUTHE Y4YalllUXCsl Ha OCHOBE OOIEYEIOBEYECKUX IEHHOCTEH M JIyYIIUX
TpaauLMi HAUUOHAIBHOU KYJIbTYpbI

° 3amaun:

1) co3maBaTh yCIOBUS ISl KAuyeCTBEHHOTO OCBOCHHMS OCHOB MAaTEMaTHKH, JajJbHEWIIero
(GbopMUpPOBaHUS U Pa3BUTHSI MATEMAaTUYECKUX 3HAHUHN, YMEHUH U HAaBBIKOB, HAPaBJICHHBIX HA Pa3BUTHE
WHTEJUIEKTYaTbHBIX Ka4eCTB INYHOCTH;

2) coaeicTBOBaTh MPUMEHEHUI0 MAaTEMaTHYEeCKOro S3bIKa M OCHOBHBIX MaTEMaTHUYECKHUX 3aKOHOB,

M3YYEHUIO KOJIMYECTBEHHBIX OTHOLICHUN U MIPOCTPAHCTBEHHBIX (POpM ISt
pelIeHus 3a1a4 B Pa3IM4YHbIX KOHTEKCTAX;
3) HampaBiATh 3HAHMS YYallMXCsl HA CO3/l1aHNE MaTeMaTUYECKUX MOJEIEH C LIEIBIO

pelieHus 3aaad, U 0OpaTHO, MHTEPIPETUPOBATH MAaTEMATHYECKHE MOJICIH, KOTOPHIE OMHCHIBAIOT
pealibHbIE MPOLIECCHI;

4) pa3BUBaTh JIOIMYECKOE M KPUTUYECKOE MBIIUICHHE, TBOPYECKHE CIIOCOOHOCTH i Moadopa
MOAXOAUIMX MaTEeMaTHYECKUX METOJOB IMPHU PEUICHUH MPAKTUYECKUX 3a/ady, OLEHKU MOJy4EeHHBIX
PE3YNbTATOB M YCTAHOBJIICHUS MX JOCTOBEPHOCTH;

5) pa3BUBaTh KOMMYHUKATUBHbIC HABBIKH, B TOM YHCJIE CLIOCOOHOCTH NepeaBaTh HH(GOPMALIMIO TOYHO
Y TPaMOTHO, a TAKXK€E MCIIOIh30BaTh HHPOPMAIIUIO U3 PA3TMYHBIX UCTOYHUKOB, BKIIIOUYAs MyOIHKAIIUU U
ANIEKTPOHHBIE CPECTBA;

6) pa3BHUBaTh JIMYHOCTHBHIC Ka4eCTBa, TaKWe KaK HE3aBUCHMOCTh, OTBETCTBEHHOCTh, HHUIIMATUBHOCTD,
HAaCTOWYUBOCTb, TOJIEPAHTHOCTh, HEOOXOIMMBIE KaK Il CAMOCTOSITEIbHON padOThI, TaK U 711 pabOTHI B
KOMaH/I¢;

7) pa3BUBaTh HABBIKU KCIIOJIb30BAHUS MH(POPMAIIMOHHO-KOMMYHHUKALMOHHBIX TEXHOJIOTHH B IpoLiecce
oOyueHUs: MaTeMaTHKe.

ConepxaHve  TUMNOBOM mporpaMMbl «MaTeMaTukay BKJIIOYAET COACPXKAHHUE  IPEIMETOB
«'eomerpusi» u «Anredpa u Havana aHanuza» g 10-11 kimaccoB ecTecTBEHHO-MAaTEMaTHYECKOTO
HaIpaBJIEHUs YPOBHsI OOIIETO CPEeTHEr0 00pa30BaHUs 110 OOHOBIEHHOMY COACPKAHUIO.

B TumoBoii mporpaMMe TO MaTeMaTHKE ECTECTBEHHO-MATEMaTHYECKOTO HAaIMpaBICHUS
npeaycMoTpeHo 16 paznenoB: «DyHKIUA, €€ CBOMCTBA U rpaduky, « Tpuronomerpudeckue QyHKIIUN,
«MHorouneHsl», «MaremaTuyeckass CTaTUCTUKA M TEOPHsl BEpPOSTHOCTEH», «CTeneHu U KOpHHU.
Crenennas ¢ynkmus», «llokazarenpHas u jorapudmuueckas (yukmuny», «l[Ipegen ¢QyHKIMHU H
HENpepeIBHOCTEY, «lIpomsBogHas u ee mpuMeHeHHe», «[lepBooOpazHas u uHTerpam», «KomriekcHbie
gucna», «duddepeHunanbuple ypaBHEHHUS», «AKcHOMBI crepeoMmerpun. I[lapamnensHoCTh U
MEPIeHIUKYISIPHOCTh B TPOCTpaHCTBe», «lIpsMoyronmpHasi cucTeMa KOOPAMHAT M BEKTOPHI B
MIPOCTPAHCTBE», «MHOrOrpaHHUKNY, «Tena BpaleHus U ux 3J1eMeHT», «O0beMbl Tem.

OO0beM yueOHOU HArpy3KH yueOHOU aucuuIIuHbl "MartemaTtuka" coctaBisier 168 gacos.
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[Ipu co3nanum pabounx yuyeOHbBIX TPOTPaMM OPTaHU3AIUS TEXHUYECKOTO U MPO(eCcCHOHAIBHOTO
00pa3zoBaHMs UMEET IPABO:
- BBIOMpaTh pa3IMyHbIE TEXHOJOTMH OOydeHHs, (OpPMbI, METOJbl OpPraHMU3ALUU M BHUABI KOHTPOJIS
y4eOHOT0 MpoIiecca;
- pacmpeznensaTh o0l 00beM 4YacoB yuyeOHOTO BPEeMEHU Ha pasfelibl U TeMbl (0T 00beMa 4Yacos,
BBIJICJICHHOTO Ha N3y4YCHNE TUCIUIUINHBI);
- 000CHOBaHHO M3MEHSTh y4eOHYIO IPOrpaMMy B U3yYCHHHU €€ MOPSIKa.

Dopmupyemvle Komnemenyuu.

® yMeHHe KPUTHUYECKU MBICJIUTD;

® CIIOCOOHOCTb TBOPYECKH IPUMEHATh 3HAHUS;

® CHOCOOHOCTB pelllaThb NPOO6JIEMBI;

e HAy4YHO-UCCJIe[0BAaTeJbCKHe HaBbIKH;

® KOMMYHMKaTHBHbIE HaBbIKH (BKJIIOYasl A3bIKOBbIE HABBIKHU);
CIOCOOHOCTD paboTaTh B rpymie U UHAUBU/YaIbHO;
HaBbIKU B 06s1acTu UKT.

Hocmpexeus’umm

ﬂﬂﬂ HN3y4YE€HHA ﬂaHHOﬁ AUCHHUIIJINHBI CTYJE€HTaM H606X0,E[I/IM Ha6op 3HAHWM U HAaBbIKOB 110
MaTeMaTHKe, XUMHUH 6OTaHI/IKe, 300JI0THUH, 3KOJIOT'UH.

IIpepeksusumut [losiydeHHble 3HAHUSA MOCAYKAaT OCHOBOW i1 GoJiee yriybJieHHOTO M3y4deHUs
Zpyrux o61enpodeccHoOHaIbHbBIX U CllelMalbHbIX AU CLHUTIINH
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2. TemaTH4yecKkHii IJIaH TUCIHUILIHHBI

KoumnuectBo yacos
3ansaTusa
o )
HanmeHnoBaHMe pa3ieioB U TeM = =
Ne Bcero 2 §
= =2
= =
= =
» =
= s
3 =7
)
= =
NMOBTOpPEHHE 6 2 4
Pa3nen 1. ®ynknus, ee cBoiicTBa U rpapuk 8 2 6
| Tema 1. ®ynkius u cnocoOsl ee 3ananus. [IpeodbpazoBanus )
rpaduKoB QYHKIHUH.
2 | Tema 2. CBoiicTBa (QyHKITHH. 4
3 . 2
Tewma 3. JlpoGHO-TMHEHHAS QYHKITHS.
4 | Tema 4. IloHsATuUS CIOXKHOU U OOPaTHON QYHKIIHIA. 2
Pa3nea 2. Tpuronomerpuveckue GyHKINH 6 3 3
5 Tema 1. TpuroHoMmeTpuueckue GyHKIMHA UX CBONCTBA U
rpaduku. I[locTpoeHue rpadUKOB TPUTOHOMETPUYECKUX 4
GYHKIIMH € TOMOIIBIO MPeo6pa3oBaHUH.
6 Tema 2. ApKCHHYC, apKKOCHHYC, AapKTaHIEHC, 2
apPKKOTaHTeHC.
Tema 3. O6paTHble TpUrOHOMeTpUiecKre GYHKIMH, UX
7 | cBoMictTBa U rpaduku. Ilpeobpa3oBaHHe BbIpAXKEHUH, 2
coJieprKalux apKCUHYC, apKKOCUHYC, apKTaHTeHC,
apKKOTaHTeHC.
8 Tema 4. IlpocTedmie ypaBHeHHU:, COJepKalive 1
06paTHbIE TPUTOHOMETpUYECKHE QYHKIUU.
9 N
Tema 5. [IpocTeiilive TPUTOHOMETPUUECKHUE YPABHEHHUS. 1
10 Tema 6. MeToAbpl pelleHU TPUTOHOMETPUYECKUX 2
YpaBHEHUH U UX CUCTEM.
11
TeMma 7. PeieHue TPUTOHOMETPHUYECKUX HEPABEHCTB.
Pa3aes1 3. MHOro4jieHbl 4 2 2
12 Tema 1. MHOro4/IeHbI C HECKOJIBKUMU NepeMeHHbIMU U
X CTaHJapTHbIM BuJ. OJHOpPOJHbIE U CHUMMeTpPUYECKHE 2
MHOTOYJIEHBI.
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13 Tema 2. O6uIMil BUA MHOTOUYJIEHA C OJTHON MepeMeHHOM. 1
JleseHue «yToJIKOM» MHOTOYJIEHA HA MHOTQYJIEH.

14 Tema 03. HaxoxzieHue KOpHed MHOTOYJIEHA C OJHOH
nlepeMeHHOM MeTO/|0M pa3JIo’KeHUsl Ha MHOXHUTe M. TeopeMa 1
Besy. Cxema I'opHepa.

15 Tema 4. MeTojs Heomnpene/ieHHbIX KO3()QPUIHEHTOB.

TeopeMa 0 paunMOHaJIBHOM KOPHE MHOrOY/eHa C LieJbIMU
K03 PUITMeHTaMHU.

16 Tema 5. YpaBHeHUs BBICIIMX CTeleHel, IPpUBOJHUMbIe K
BU/ly KBaJIpaTHOTo ypaBHeHus. 06061ieHHas TeopeMa Bueta
JUIsI MHOT'OYJIEHA TPEThero nNopsi/ika).

Pa3paen 4. MaTemaTu4deckasi CTaTUCTHKA 4 2
U TeOpHUsl BepOATHOCTEH
Tema 1. d71eMeHTBl KOMOMHATOPUKHA U UX NPUMEHeHUe

7 JUISI HaX0X/IeHUs] BEPOSITHOCTU coObITUM. BruHOM HploToHa 1

JUIs1 TPUOJMKEHHBIX BbIUUCIEHUM.
Tema 2. BepoSITHOCTD COOBITHS U €€ CBOWCTBA. Y CJIOBHAsA
8 BepOATHOCTb.  [lpaBuya  c/lOXKeHU U YMHOXEHUS 1
BEPOSITHOCTEH.
Tema 3. ®opMmysa NoJHOM BepoSTHOCTH U dopMmyJa
9 Baiieca. Popmy.a BepHy.HJIfI U ee ca1eACcTBUA BeposATHOCTHBbIE
MO/IeJIU peaJbHbIX SIBJIEHUH U IPOLLECCOB.
Tema 4. Ciay4yaliHble BeJUYMHBbl.  JJUCKpETHbIE
caydailiHble BeJU4YUHbL [loHATHE HenmpepbIBHOU ciay4yaillHOU
0 BeJIMYUHBI. 3aKOH pacnpefesieHus] JUCKePTHOW Cay4yalHOU
BeJIMYMHBI.
Tema 5. UnciioBble XapaKTEPUCTUKU JUCKPETHBIX

21 | cmyyaiiHBIX BeIMYMH. BUIbI pacnipeneneHus TUCKPETHBIX
CITy4alHBIX BEIMYMH. 3aKOH OOJBIINX YUCE.

22 Tema 6. I'eHepanpHas COBOKYIMHOCTh M BBIOOpKa.
JluckpeTHbIE M MHTEpBAJIbHBIE BAPUALIMOHHBIE PSIJIbI.

23 Tema 7. OueHKa 4MCIOBBIX XapaKTEPUCTUK CIydalHOU 2
BEJIMYMHBI 110 BEIOOPOYHBIM TAHHBIM
Pa3nes 5. Crenenn u kopHu. CreneHHas QyHKIUSA 8 6

24 o o

Tema 1. Kopenb n-o#i cTenenu u ero CBOMCTBA. 2
Tema 2. CreneHb C palMOHAIBHBIM TOKAa3aTEJIEM.

25 [IpeoOpa3oBanue BbIpAXKEHUH, COJCPXKALIMX CTENEHb C 1
palMOHAIBHBIM ITOKA3aTEIEM.

26 Tema 3. [IpeoOpa3oBanne  HMPpaLMOHAIBHBIX 1
BBIPAKCHHU.

27 .

Tema 4. Crenennas QyHKIUs, €€ CBOMCTBA U TpaduK. 1

28 T

eMa 5. MppanuoHaibHble ypaBHEHUS U UX CUCTEMBL. 2
29 T
ema 6. MppanuoHaibHble HEPaBEHCTBA. 1
Paspen 6. IlokasaresbHass W JorapupmMuyeckas 12 3

GyHKkIun

30 Tema 1. IlokazarenbHast (QyHKIMS, €€ CBOHCTBa M |
rpaduk.
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31
Tema 2. [loka3arenbHble YPaBHEHUS U UX CUCTEMBI. 2
32
Tewma 3. [loka3arenbHbIe HEPABEHCTBA. 1
33 .
Tema 4. Jlorapudm uncia u ero CBOMCTBA. 4
34 Tema 5. Jlorapudmuueckast QpyHKIUS, €€ CBOWCTBA U 1
rpaduk.
35
Tema 6. JlorapupmMudeckne ypaBHEHHUS U UX CUCTEMBI. 2
36
Tema 7. Jlorapupmudeckre HepaBeHCTBA. 1
Paspnea 7. Ilpeaes (pyHKIUH ¥ HENIPEPHIBHOCTD 6 3
37 Tema 1. [Ilpenen ¢yHKIMH B TOYKE M Ha )
6eckoneuHoctu. [Ipenen 4nciaoBoif mocaen0BaTeIbHOCTH.
38 . .
Tema 2. [1epBbIii 3aMedaTeIbHbIN IPEAE. 2
39 Tema 3. HempepblBHOCTh (YHKIMM B TOYKE H Ha )
MHOXeCTBE. ACHUMNTOTHI rpaduka GyHKIIH.
Pa3znen 8. [IpouszBoaHasi u ee NpUMeHeHUE 18 10
40 Tema 1. Onpegenenue npousBogHoW. [IpaBuia
HaXOXJIeHUs1 NpPOU3BOJHBbIX. [IpoM3BOJHAs  CTeNeHHOH 2
OYHKIMU C IeHCTBUTE/IbHBIM [T0KA3aTeeM.
41 Tema 2. ®PusvyecKMHd U TeOMETPUYECKUHA CMBICH 2
npousBoiHOH. [loHsaTHe AuddepeHnnana GyHKIUH.
42 | Tema 3. YpaBHEHHE KacaTeIbHOU K TpaduKy QyHKIIUU.
43 Tema 4. Ilpou3BoaHblE  TPUTOHOMETPUYECKUX
G yHKIHA.
44 Tema 5. IlpousBojgHas CIOXKHOW U 00paTHBIX
TPUTOHOMETPUUECKUX (QYHKIIHH.
45 Tema 6. [IpownsBoaHas MIOKa3aTeILHOU u
norapuMuIecKo PyHKITUH.
46 Tema 7. Btopas mnpousBogHas GYHKIMH H €€
(U3UYECKON CMBICT.
Tema 8. IlpusHaku Bo3pacTaHus U  YOBIBaHUS
47 | dyaknun.  KpuTudeckue TOYKM M TOYKH OJKCTpEeMyma
dbyHKIMA. BOTHYTOCTH W BBINYKIOCTH Tpaduka QyHKIUU.
Touku neperuda.
48 Tema 9. HWccnenoBanue QyHKIIUU C TIOMOIIBIO
IPOM3BOJIHBIX U MOCTpOEHUE rpaduka GyHKINU.
49 Tema 10. HawuOonbmiee W HauMEHbIIEE 3HAYCHUS
(GyHKLIMU Ha OTpE3KE.
6
Paznen 9. IlepBooOpa3Hasi u HHTErpaJl
50 Tema 1. [lepBooOpa3zHas u HEONPEAEICHHbIN UHTErpal.
CBoiicTBa HEONPEIEICHHOTO UHTErpaa.
51 Tema 2. VHrerpanm creneHHOW  (QYHKIMH C
NEHCTBUTENLHBIM ITOKA3aTeNIeM U MOKa3aTeIbHON (QYHKITUH.
52 Tema 3. KpuBonuHelHas Tpanenus U €€ IUIOIIA[b.
OrnpeesieHHbI UHTErpall.

Ipunoxenue 33 k Ilpukasy MOH PK ot 6 anpens 2020 rona Ne 130

CtpaHuua 7



53 Tema 4. IlpuMeHeHue onpeneneHHOro MHTerpaiga mpu 2
pELIeHUH TeOMETPUUYECKUX U (PU3HUECKHX 3ajau.

Pa3zgen 10. KommiaekcHble 4ucja 4 2

54 Tema 1. Muumbie yucna. OnpeneneHne KOMILUIEKCHBIX 2
YHUCEl.

55 Tema 2. JlelicTBUS HaJ KOMIUIEKCHBIMH YHCJIAaMH B 1
anreOpanveckoit hopme.

56 Tema 3. KoMIieKCHbIE KOPHH KBaJApPATHBIX YPaBHEHUMU. 1
OcHOBHas Teopema ainreopsl.

Pazgen 11. udpepenunaibubie ypaBHEeHUs 4 2

57 Tema 1. OcHoBHBIE cBeaeHust 0 nuddepeHnanbHbIX 2
YPaBHEHUSX.

58 Tema 2. Juddepennuanbubie ypaBHEHHs] IE€PBOTO 1
NOPsIZIKA C pa3AeNISIONIMMUCS IEPEMEHHBIMHU.

59 Tema 3. Jluneitasie ogHOpOAHBIE MU dEepeHIATBLHEIC |
YpaBHEHUSA BTOPOTO nopsiika ¢ MOCTOSIHHBIMHU
KOdpUITUEHTAMH.

Pa3nes 12. Akcnomsbl crepeomerpuu. [lapaieqsHocTh B 18 10
NePHEeHINKYJIAPHOCTh B IPOCTPAHCTBE

Tema 1. AKCMOMBI CTEPEOMETPHUH U UX CIEACTBHUSL.

[TapamienbHOCTE IPSAMBIX B IPOCTPAHCTBE. B3anmHoe

60 | pacrionoxeHue NpsIMbIX B POCTPAHCTBE. B3anmHoe 8
pacnojioxkeHue npsiMoit u miiockoctu. [lapannensHocTh
IIJIOCKOCTEM.

61 Tema 2. [lepneHaAuKYISIPHOCTh MPSMOM U IJIOCKOCTH. 5
Teopema o0 Tpex mnepneHAuKysipax. PaccrosHus B
IIPOCTPAHCTBE.

62 Tema 3. Yrael B npoctpaHcTBe. [lepneHIuKyIsipHOCTh 2
TJIOCKOCTEM.

63 Tema 4. OpTtoroHanbpHasi MPOCKIUS TUIOCKOH (PUTYpPHI 2
Ha IUIOCKOCTh U €€ TI0IIa/b.

Paszgen 13. [IpsasMoyroJsibHasi cucTeMa KOOPAMHAT U
BEKTOPBI B IPOCTPAHCTBE 12 8

64 Tema 1. Bektopsl B IpOCTpaHCTBE M JEHUCTBUS Haj 2
HUMH.

65 Tema 2. KomnuHeapHble M KOMIUIAHApHBIE BEKTOPHI. 1
Pa3noxeHne BeKTOpa o TpeM HEKOMILIAHAPHBIM BEKTOPaM.

66 Tema 3. VYronm wmexnay Bekrtopamu. CkanspHoe )
IIPOU3BE/IEHNE BEKTOPOB.

67 Tema 4. IlpsmoyronpHas cHCTEMa KOOPAWHAT B 4
npoctpancTse. KoopanHatsl cepeiuHbl OTpe3Ka.

68 Tema 5. PaccrossHue Mexay JAByMsS TOYKaMHU. 1
YpaBHenue chepsl.

69 Tema 6. Koopaunatsl BeKTOpa B pocTpaHcTBe. JlnnHa 1
BEKTOpA.

70 Tema 7. VYpaBHEHHE TIJIOCKOCTM M TIPAMOUA B 1
MIPOCTPAHCTBE.
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Pa3znen 14. MHOrorpaHHUKHU 16 | 10 6
Tema 1. Ilonsitue ™mHororpanHuka. Ilpusma u ee
7 AJIEMEHTHI, BUABI Mpu3M. Pa3BepTka, miuomanab OOKOBOW u 4
MTOJTHOW TTOBEPXHOCTH MTPU3MBI.
Tema 2. [lapannenenuneo M €€ 3IIEMEHTHI, GUObL U
72 cBoiictB. Ilmomranme OOKOBOW ¥ TIOJIHOM TOBEPXHOCTH 2
napajuieJIenumne/a.
73 Tema 3. Ky0 wu ee smementsl. I[lmomans GOKOBOW u )
MIOJTHOW TTOBEPXHOCTH Ky0a.
Tema 4. [lupamuga U ee >JIEMEHTHI, BUAbI MHUPAMHUI.
74 Pa3Beprka, muiomans OOKOBOW U TONHON IMOBEPXHOCTH 4
MTUPaAMU/IBI.
Tema 5. VYcedeHHas nmMpamMuga UM €€ DJIEMEHTHI.
75 Pa3BepTka, miomans OOKOBOW W TIOJHOM TOBEPXHOCTH 4
yceueHHOM nupamuibl. [IpaBriibHbIE MHOTOTPAHHUKHU.
Pa3nea 15. Tesa BpameHusi ¥ UX 3JIeMEHTbI 16 | 10 6
76 Tema 1. IlwmuHap u ero sneMeHThl. Pa3Beprka, 4
TIJI0IIA b OOKOBOM M MOJTHOM MOBEPXHOCTH IIMJIMHIIPA.
77 Tema 2. Konyc u ero snementsl. PazBepTka, miomasb 4
OOKOBOW M IMOJTHOM MOBEPXHOCTH KOHYCA.
Tema 3. VYcedeHHbII KOHYC U €ro 3JIEMEHTHI.
78 Pa3BepTka, miomans OOKOBOW W TIOJHOM TOBEPXHOCTH 4
YCEYEHHOr0 KOHYcCA.
79 Tema 4. Cdepa, map u ux nsmemeHTsl. [lmomans 4
noBepxHOCTU cepbl. CeueHUs Tel BPAIICHH MIO0CKOCTBIO.
Pa3nen 16. O6bembl Tea 12 12
80 T .
ema 1. O0mme cBoiicTBa 00OBEMOB TE. 2
81 Tema 2. O6vem mnpusmbl. OOBEMBl THUpPaAMUILI U 6
YCEUEHHOM MUPaMU/IBI.
82 Tema 3. OO0bem uumnuHapa. OOBEMBI KOHYCa H )
YCEYEHHOr0 KOHYcCA.
83 Tema 4. O0beM 1mapa u €ro yacTe. 2
Paznen 17 KonTposabHo 0000 1marommii 6 6
84 KonTponpHO 0600matonuii ypok mo teme « OyHKIus )
U €€ CBOMCTBa»
85 KonTtponsHo ~ oboOmaromuii  ypok 1Mo Teme )
«I[IpousBoyiHast U €€ TPUMEHEHUE)
86 KontponsHo ~ oboOmiaromuii  ypok 1Mo Teme )
«ITokazarenpHas u orapudmudeckast GyHKIHN
Bcero no qucuuniune 168 84 84
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Pe3yabTaThbl 00yUeHUs 1 KPUTEPUH OLEHKH

CopepxaHue PesysbTat
Pazgesnbl KpuTtepuu oneHKH
paszena 06y4eHus
OyHKLIMA 5 1)XapakTepHu3oB 1) PasbsacHseT
CIoCcOOBI ee 33/laHus. | aTh IMOHATHE, BUJBI | onpeJiesieHne QYHKIUY;
[Ipeo6pa3oBanus byHKIMU Jis 2) PasnuyaeT crnocoobl
rpaduKoB QYHKIUH. | OTPAaGOTKM HABBIKOB | 33JlaHUS W BHUJbl QYHKIUH
CgoiicTBa noctpoeHusi rpadpuka | pyHKUUH.
GYHKIUU. u vccae/JoBaHus
Jpo6Ho- OYHKIMH.
JIMHeHHast QyHKLHSA. 2) PackpeITb 1) BeimosnusieT
[TonaTua cBoMicTBa  (YHKIMH | MpeoOpa3oBaHus JUTS
CJI0’KHOW M 06paTHOM | Ha OCHOBE | 3a/laHHBIX (QYHKIIHMIA;
GYHKIUH. AHAJIMTUYECKOTO 2) OmuceiBaeT cBoiicTBa
onpe/ie/eHus u | GyHKIUH;
dyHKIMA, ee rpaguIecKoro 3) Haxoaut o6JacTb
CBOWCTBa U U306 paXKEeHHUsL. ompesiesieHUss U 06JIaCThb
rpaduk 3HaYeHUH 3aJlaHHOH
OYHKIUM.
3)CpaBHUBATH 1)O0®bsacHseT
rpaduku MOCJEeI0BATENb-HOCTD
B3aMMHO O6paTHBIX | ONPEAEICHHS oOparHoit
OYHKIMH. dhyHKIHIO;
2) Onpenenser
MOHOTOHHOCTbH (DYHKITHH.
4) 1) OObscHseT
Pacro3HaBaTh coJiep>KaHue (hopMyIIBI
CJIOXKHYK  QYHKIMIO | CIOXKHOH QyHKIMY;
flg(x)). 2)CocraBssgeT
KOMMNO3UIUI QYHKLIMH.
Tpuronometrpu | 1)3HaTbTPUTOHOMETP 1) Onpepensert
yeckue (YHKIMU HUX | N4eCcKHe,06paTHbIe TPUTOHOMET-
CBOWCTBA U rpadUKH. | TPUTOHOMETPUUECKU puyeckre QyHKLNY;
[TocTpoeHue e QYHKLHU. 2)O6psAcHsSET
rpaduKoB CBOMCTBA TPUTOHOMETPUYE
TPUTOHOMETPUYECKH CKUX QYHKIIUH;
X GYyHKIMH c 3) CtpouT rpaduku u
MOMOILbIO ONHMCBHIBAET CBOMCTBA
npeo6pa3oBaHUM. JIaHHBIX
Apkcunyc, TPUTOHOMETPUIECKUX
TpuroHomerp APKKOCHHYC, YHKIUM 110 rpaduKy
uueckne GyHKnuu | D anreno 2) HaxoauTb 1) Onpegensiet
APKKOTaHTEHC. 3HaYeHUs 3HaYeHUs apKCHHYCa,
O6paTHbIE BbIpAKEHUH, apKKOCHHYCa, apKTaHTEeHCa,
TPUTOHOMETPHUYECKH | coZeprKalliux apKKOTaHI€HCa;
e byHK1IUY, UX | o6paTHbIE 2) Beruucaser
CBOMCTBA U I'PAaQUKHU. | TPUTOHOMETpHYE 3HauYeHUs BbIpaXKeHUH,
[Ipeo6pazoBaHue ckue QYHKIUU. | coeprKaliux obpaTHbIe
BbIpAKEHUH, TPUTOHOMETpPUYE
coJieprKalux cKkue QYHKIUY;
apKCHUHYC, 3) BeinosiHgeT
APKKOCHHYC, npeo6pa3oBaHUs
ApKTaHTEeHC, BBIPKEHUH,  cojepKallue
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ApPKKOTaHTeHC.
[IpocTeniiue
ypaBHEHUS,
coiepKalue
o6paTHbIe
TPUTOHOMETPHUYECKU
e QYHKLHU.
[IpocTeiimue
TPUTOHOMETPHUYECKU
€ ypaBHeHHU4.
MeTo b1
pelieHUs
TPUTOHOMETPHUYECKU
X YpaBHEHHH U HX
CUCTEM.
Pemenue
TPUTOHOMETPHUYECKU
X HEPaBEHCTB.

TPUTOHOMETpPHYECKHE
OYHKIUM.

3) PemraTth
TPUTOHOMETPUYECKH
€ ypaBHEHHUsI.

1) HaseiBaeT dopmyJibl
TS peleHus
TPUTOHOMETpPUYE

CKUX YpaBHEHUH;

2)[IlpumeHsieT
dopmyJib KOpHeH
MpOoCTeNINX
TPUTOHOMETpPUYE

CKMX YpaBHEHUH IIpH
pellleHUH 3a7ay;

3)Ha3biBaeT
TPUTOHOMETpPHUYECKHe
ypaBHEHUH;

4) PaznuyaeT MeTO/bl
pelieHusA

BU/IbI

TPUTOHOMETPHYECKUX
ypaBHEHUH.
ypaBHEHHsI.
4.Pemats 1)O0®bscHseT penieHue
npocTeinme TPUTOHOMETPHUYECKUX
TPUTOHOMETPUUECKH | HEPABEHCTB;

€ HCpAaBCHCTBA.

2)U300pakaet Ha
KOOPJMHATHOM MJIOCKOCTH
MHO’KECTBA PEIICHUI
MPOCTEUIIINX
TPUTOHOMETPUUECKHX
HEPABEHCTB U UX CHUCTEM.

3 MHOro4,eHbl

MHoroujieHbI ¢
HECKOJILKUMH
MIEPEMEHHBIMU U UX
CTaHIapTHBINA BUJ.
OnHOopoAHBIE U
CHUMMETPUYECKHE
MHOT'OYJICHBI.

OO0muii BUI
MHOT'OWICHA ¢ OQJHOU
MIEPEMEHHOM.
Jenenne «yrojkom»
MHOTO4JICHa Ha

1)CucremaTusupo

BaTh CBEJCHUS O
MHOT'OWICHE C OQHOU
1 HECKOJILKUMU
HepeMeHHbIMI/I.

1) [IpuBOUT MHOTOWIEH K
CTaHJIaPTHOMY BH]LY;

2) OnpenensieT CTeneHb
MHOTO4JIEHA CTaHJAPTHOTO
BUJIA;

3) Pacnioznaer
CUMMETPHYECKHE U
OJTHOPOJ/THBIE MHOTOUWJICHBI.

2) Haxomutb kopHHU
MHOI'OYJICHa C OJTHOM
IIEPEMEHHOM,
YPaBHEHUH BBICIINX
CTEIICHCH.

1) Haxoaut xopHH
MHOIOYJICHa C OJHOM U
HECKOJIBKHUMH
MePEMEHHBIMU METOI0M
Pa3JIOKEHUS €ro Ha
MHOXKUTEIIH;

2) Bemmomnnsier aenenue
MHOT'OYJICHOB «YTOJIKOMY,
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MHOI'OYJICH.

Haxoxnenue kopHei
MHOT'O4JIEHA C OJTHOU
MIEPEMEHHOM
METOJ0M
pa3lioKeHus Ha
MHOHUTEIH.
Teopema besy.
Cxema ['opHepa

MeTton
HEOTpeaeIeHHBIX
K02 PHUITHEHTOB.
Teopema o
parroHaIbHOM
KOpHE MHOTOYJICHA C
LETBIMU

KO3 PHULIHEHTaAMHU.

YpaBHEHUs BBICIIAX
CTEIICHEH,
NPUBOAUMBIE K BUTY
KBaJPaTHOTIO
YpaBHEHMS.
O000menHas
teopeMa Buera nns
MHOTO4JIeHa
TPETHETO MOPSIIKA).

3) [Ipumensier Teopemy
besy, cxemy I'opaepa npu
pelIeHnH 3a1a4.

4) Ilpumensier

CIOCO0 «HEOTPEeETICHHBIX
K02 (HULTHEHTOBY;

5) [Ipumensier Teopemy o
paroHaIbHOM KOpHE
MHOTOWIEHA ¢ OJHOU
MEPEMEHHOM C LEIbIMU
kod(urmentamu J1st
HAXOXJEHHUsI €T0 KOPHEI.

3) Pemats
YpaBHEHHS BBICIIUX
CTeIeHen

1) [IpumeHnsieT MEeTOIbI
Pa3JI0KCHUS HA MHOXKUTCIIN,
BBECHUSA HOBOU
IIEPEMEHHOM;

2)Acnonb3yer
0000IIEHHYIO TEOpEMY
Buera k MHOrOWI€HaM
TPETHETO MOPSIIKA.

MartemaTnueckas
CTATHCTHKA U

4 Teopusi

BepOsSITHOCTEl

DIeMEHTHI
KOMOWHATOPUKH U
UX PUMEHEHHE IS
HAaX 0K ICHUS
BEPOSTHOCTH
coObpITHH. buHoM
Hrrotona misa
PUOJIKEHHBIX
BBIYMCIICHHI.

BeposTHOCTh
COOBITHS U €€
CBOMCTBA. Y CIIOBHas
BEPOSITHOCTb.
IIpaBuia cnoxeHus
U YMHOKEHUS
BEPOSITHOCTEH.

1)Paznu4ars
MTOHSTHS
«pa3MelieHue» u
«CoYeTaHuey,
«TEePECTAHOBKMY,
OTIPEICIIATH BUIBI
KOMOWHAIINH.

1) IIpuBoauT npuMepsl Ha
«II€PECTAaHOBKMY,
«pa3MeLICHUs» U
«coueTaHusn» 6e3
ITIOBTOPEHUM U C
IOBTOPEHUSIMY;

2) Ilpumensietr hpopmMyIsl
U151 BBIYMCIICHUS
IIEPECTAHOBOK, COYETAHU,
pasmMeneHuii 6e3
IIOBTOPEHUN H C
MIOBTOPEHUSIMH.
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dopmyiia NOJHOU
BEPOSATHOCTH U
¢dopmymna baiieca.
®opmyna bepnyimn
U €€ CIIEJICTBHS
BeposgrHocTHbIE
MOJIEININ PEAIbHBIX
ABJICHUN U
IIPOLIECCOB.

Cnyualinbie
BEJIIMYHHBI.
JuckperHbie
CIIy4JaiiHble
BeIUYMHEL [ToHsATHE
HEIPEPBIBHOU
CIIy4aitHOM
BEJIMYMHBI. 3aKOH
pacnpeneneHus
JIUCKEPTHON
CIly4alHOHN
BCJIIMYUHBL.

YucnoBble
XapaKTEePUCTUKU
I[I/ICerTHbIX

CﬂyqaﬁHBIX BCJINYHH.

Bunbr
pacnpeneneHus
JIUCKPETHBIX

CﬂyqaﬁHBIX BCJIMYHH.

3aKoH OOJIBIINX
quCe.

['enepanbHas
COBOKYIIHOCTb U
BBIOOpKA.
JuckperHble u
MHTEPBAJIbHbIE
BapUalLlMOHHbIE

PAIBI.

O11eHKa YUCIOBBIX
XapaKTePUCTHUK
CIIy4aitHOM
BEJIMYMHBI 110

2) 3HaTh OCHOBBI
TeOpuun
BEPOSATHOCTH,
TCOPCMbI CIIOXKCHUSA
U YMHOXKXCHUA
BEPOSATHOCTEM.

1) HaxoauTt BeposTHOCTH,
IpUMEHSST POPMYIIBI
KoMOuHaTOpHuKH, buHoM
HrioToHa;

2) Breruucaser BeposTHOCTD
CIIy9aifHBIX COOBITHIA,
MPUMEHSIA CBOMCTBA
BEPOSITHOCTEM.

3) Pemate 3agaun ¢
MpUMEHEHUEM
JUCKPETHOM
CIIy4aitHOM
BEJIMYHHBI.

1) OOBscHsET TpaBUiIa
CIIOKCHHS U YMHOXKCHHUS
BEPOATHOCTEM;

2) IlpuBoauT mpumMepbl
CIIyYailHBIX BEJIUYUH;

3) [Ipumenser nmousaTHe
JUCKPETHOM CIy4ailHOMN
BEJIMYUHOMN ISl peleHHUsI
3aJ1a4, BOZHUKAIOIINX B
TEOPUU U TMPAKTHUKE.

4) 3HaTh MOHATHUS

1) ConocraBinsieT
JTUCKPETHBIC U

JMCKPETHOT, HEIPEPBIBHBIE CITyYalHbIE

HEeNpephIBHON BEJIMYMHBI;

CITyqaitHoi 2) Paznuuaer BubI
pacnpezeneHus

BEJIMYMHBI. JTUCKPETHBIX CITyYaifHbBIX
BEJIMYMH: OMHOMHUATIBHOE
pacrpeneneHue,
reOMEeTPUYECKOe
pacrpeneneHue,
TUIEePreoMeTpHUECcKoe
pacrpezeieHue;
3)CocraBisieT TabauIy
3aKOHA PACTIPECICHUS
HEKOTOPBIX TUCPETHBIX
CJIy4alHbIX BEJIMYUH.

5) Pematn 1) Ha3piBaeT ycnoBus ajis

KOMOHHATOPHbIE MPUMEHEHHUSI CXEMBbI

3aJa4ui MyTeM bepnynnu u popmyib

CHCTEMAaTHUECKOTO Bbaiieca;

nepebopa

BO3MOSKHDBIX 2) Ucnonwzyet hopmyny

BApUAHTOB U C
UCIIOJIb30BAaHUEM
IIpaBUJIa YMHOXKEHUS.

bepnynnu u ee cnencrBus
IIPU PEIICHUH 3a/1a4.
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BBIOOPOYHBIM

JTAHHBIM. 6) 3HaTh 1) Boruucausier
B3aMMOCBS3b MEXKIY | MAaTEMAaTUYECKOE 0KHJIaHUE
MaTeMaTU4YECKUM JUCKPETHOH CIIy4alHOMI
OKUJAaHUEM BEJIMYMHBI;
JUCKPETHOM 2) Beruucnsier gucnepcuio u
CIIy4aitHOM
BGHHHHHOﬁ, CpCAHCC KBAAPATUICCKOC
JTUCTIEPCUU U (cTraHmapTHOE) OTKIIOHEHUE
cpenHee JTUCKPETHOM CITydaitHOM
KBaJIpaTHUECKOe BeIMUMHEL
(cranmapTHOE)
OTKJIOHEHHE
7) XapaktepuzoBatrh | 1) Pemaer 3amaum c
CIIy4aifHbIe MCIIOJIb30BAHUEM YHCIIOBBIX
BEJIMUMHBI 110 XapaKTePUCTHUK JUCKPETHBIX
BBIOOPOYHBIM .
— CIIy4aliHbIX BEJIMYUH;
2) O1ieHMBAET YHCIIOBbIE
XapaKTePUCTUKU
CIIy4aifHbIX BEJTMYMH 10
BBIOOPOYHBIM JAHHBIM.
Kopens n-oit 1)IIpeobpazoBath 1 )YcranaBnuBaet
CTETEeHH U ero anredpanyeckue COOTBETCTBHUE
CBOMCTBA. BBIPAKCHUSL. .
orpeseNieHus] KOpHS n-0it
Crenens ¢ CTENEHU U
palMOHAILHBIM apu(pMeTHUYeCKOro KOpHs #-
MMOKa3aTeIIEM. Ol CTETICHHU;
[IpeobpazoBanue .
RBIPAKCHEI, 2) HpI/IMeIiSIeT CBOICTBa
CreneHu M KOpHH. | COJIEpKAIINUX KOPHA 710U CTCHCHI 1
Cremennas CTCIICHE ¢ CTETICHH C PAIIMOHATBHBIM
byuxkuus paurOHAIBHBIM TIoKasaTeIeM A
MOKa3aTeJeM. mpeobpasonanms
. UppalMOHATBHBIX U
[IpeoOpazoBanue anredpanvecKux
UPPALMOHATILHBIX BBIpAKEHUI.
BBIPAXKEHUI.
Crenennas 2) Ctpouts rpaduk | 1) Mcnons3yer cBoiicTBa
yHKLWS, ee CTETIeHHOW ()YHKIUH. | CTCTICHHON (YHKITUH IS

CBOMCTBA U TpaduK.

HppanuoHanbHbie
YpaBHEHUS U UX
CUCTEMBI.

0TpabOTKH HaBBIKOB
MOCTpOoeHus rpaduka;

2) Uccnenyer cBoiicTBa
CTETEHHON (PYHKLIUH 110
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Hppanuonanbusie
HEPAaBEHCTBA.

3aJJaHHOMY TpaQuKy.

3) YcBouth
QITOPUTM PELICHUS
UPPaLMOHATILHOTO
YPaBHEHHUSI, CUCTEM
YpaBHEHUH,
HEPAaBEHCTB U
CUCTEM HEPaBEHCTB.

1) OOBsICHSET cofepKaHue
OTIpeIeIICHUS
UPPaIMOHATILHOTO
YpaBHEHUs U

HaxXOIUT 00JacTh
,Z[OHyCTI/IMBIX 3Ha‘IeHI/II>'I
UPPaIMOHATILHOTO
YpaBHCHHS,

2) Pemaer
HppanuoHalIbHEIE
YpaBHEHUS U HEPABEHCTBA
METOJIOM BO3BEICHUS 00eHUX
YyacTel ypaBHEHUS B N-YIO
CTETICHb;

3)Pemaer nppanroHalbHbIE
YpaBHEHMsI U HEpaBEHCTBA
U METOJIOM 3aMeHa
MEPEMEHHOM.

Moka3arenbHas u
6 Jorapupmuyecka
1 QyHKIIUU

ITokazarensHas

byHK1IHS, €e
CBOMCTBA U TpaduK.

ITokazaTtennHbIe
YpaBHEHUS U UX
CUCTEMBEL.

ITokazaTenpHbIE
HEpaBEHCTBA.

Jlorapudm uncna u
€ro CBOICTBA.

Jlorapudpmuueckas

byHK1IHS, €e
CBOMCTBA U TpaduK.

Jlorapudpmuaeckue
YpaBHEHHS U MX
CHCTEMBI.

Jlorapudpmudeckue

1) OnuceiBath 1O
rpaduKy CBOMCTBa

1) Pa3bsicHsieT onpeneneHue
MOKa3aTeIbHON (YHKIINU

HoKa3aTeabHON CTPOUT ee rpaduk;
byHKIMN.
2) IIpumMeHnsieT cBOMCTBA
MOKa3aTeIbHOW (PYHKITUHU B
3aBUCUMOCTH OT OCHOBAHHUSL.
3)Crpourt rpapuku
MOKa3aTeIbHBIX ()YHKIIHH.
2) Pemats 1)Ucnonp3yeT anroputm
NOKa3aTeIbHbIe peLIeHHs TOKa3aTeTbHOTO

YPaBHEHUsI, CUCTEMBI
YpaBHEHUU U
HEPaBEHCTB.

YpaBHEHU,

2) IlpumensieT cBoiicTBa
MoKa3aTeabHON (PYHKUIUH B
3aBHCUMOCTH OT OCHOBaHUS

IIPU peLIeHUN
[I0Ka3aTEIbHBIX
HEPABEHCTB;

3)HassiBaeT criocoOsI
PCIICHUS MOKA3AaTCIbHBIX
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HEPaBEHCTBA.

YpaBHEHUN;

4) Pemaer cucremy
[OKa3aTeIbHbIX YPaBHEHUN
1 HEPABEHCTB.

3) Boruucniars
3HaYEHUs
BBIPAKECHUH,
CoZIepKaIInX
orapudm.

1) Onpenensier norapudm
qucia, 3HaYeHUs
JECATUYHOTO U
HaTypaJIbHOTO Jlorapupma;

2) IIpumeHnsieT cBoMCTBA
JorapupmMoB 1Jist
npeoOpa3oBaHUs
JoTapu(PMUIECKUX
BBIPAYKCHU.

4) OnuceIBaTh 1O
rpadguKy CBOMCTBa
JorapuMUIEeCKOM

GyHKIIUU B
3aBHCUMOCTH OT

1) Pa3bsicHsieT onpeneneHue
sorapuMuIecKoi
(GYHKIMM U OITUCBHIBACT €€
CBOICTBA;

2) Ctpout rpadux

OCHOBAHHSI. 3
JorapuMUIecKoit
GbyHKIHH.

5) Pemate 1)CocraBnsieT ypaBHEHHS 1

JOrapu(pMHUECKUE HEPaBEHCTBA IO YCIOBUIO

YpaBHEHHUSI, CUCTEMBI
ypaBHEHUU U
HEPABEHCTB.

3a/1a4M;

2) OOBsACHSET CIIOCOOBI
peeHHs

JorapupMUIECKUX
YpaBHEHUU.

3) [IpumeHsieT CBOICTBA,
MIpaBWJIa TP PEIICHUN
MPAaKTUYECKHUX 3a/1a9 C
norapudmamu.

penen

GyHkuum u
HeNpepbIBHOCTH

[Ipenen dynkmuu B
TOYKE U Ha
0ECKOHEYHOCTH.
AcumnToTh Tpaduka

1) Onpenendarsb
HENPEPBIBHOCTH
(GYHKIIUU B TOYKE U
Ha MIPOMEXKYTKE.

1) Beruucnsier npenen
(GyHKIIMH B TOUKE, Ha
OCCKOHEYHOCTH;

2) IIpumeHnsieT cBOMCTBA
HENPEPHIBHOCTH (PYHKITUH.

2) OnuceIBaTh

1)CTpOoUT aCUMTOTHI K
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byHKIMN.

[Ipenen uncnoBoit
[IOCJIEAOBATEILHOCTH

HenpepsiBHOCTB
(GYHKIMH B TOYKE U
Ha MHOJKECTBE.

pacrosoxeHue
ACHMIITOT K TpaduKy

byHKINH.

rpaduky QyHKIIHIA;,
2) CocraBisieT ypaBHEHHUS
ACHMITOT.

3) Haxonuth
3HAYCHUS Mpeena.

1) Xapakrepusyert 3HaUCHUS
npenena, MpeacTaBIeHHbIE
B BHJIE TaOIHII;
2)OOBSICHSIET W MPUMEHSIET
METOJIbI PACKPBITHUS
HEOIPEICTIECH-HOCTEH.

IIpousBoaHas u ee
NpUMeHeHHe

IIepsbrit 4) 3uatp popmyny 1)Paznuuaer
3aMedaTeIbHBIN MepBOro MEePBbIA 3aMeydaTesIbHbII
npesen. 3aMe4aTeIbHOTO npesen;
npejaena. 2)I[IpumensieT nepBhIi
3aMevaTeNbHbIN Mpeaen npu
BBITTOJIHEHUH MTPAKTHYECKUX
3ajau.
Omnpenenenue 1)Boruncnsate 1) Haxoaut mpou3BoIHYIO
TIPOU3BOTHOIA. MIPOU3BOTHBIC (GYHKINHU IO OTIpeIeNICHUIO;
Tpasuia G yHKIHA. 2) IIpumensieT mpaBuia
HaXOXKJICHUS A hep CHIMpoBa
HUS PYHKITUH.
TTPOM3BOHPIX. 2) YcBouTh 1) PackpbiBaer Qusnueckuit
ITponsponnas reOMETPUYECKHI M | ¥ T€OMETPUUYECKHI CMBICT

CTETeHHON (yHKIUU
C IEUCTBUTEIHLHBIM
[IOKa3aTelIEM.

Pusnyeckui u
reOMETPUYECKUI
CMBICIT
IIPOU3BOJHOM.
[TonsiTne
nuddepenmana
byHKIIHH.

YpaBHeHue
KacaTeJbHOH K

rpaduky GyHKIHH.

[IpousBogHbIe
TPUTOHOMETPUIECCKHU

X (OYHKIIHH.

[IpousBogHas
CIIOKHOHU |
00paTHBIX
TPUTOHOMETPUIECKHU

X (pyHKIHA.

[IpousBoagHas

bu3HYECKUI CMBICT
MIPOU3BOAHOM.

MPOU3BOIHON (DYHKIIHMH;
2) CocTaBisieT ypaBHEHHE
KacaTeJIbHOU K TpaduKy
(GYHKIHMH 110 aJTOPUTMY;
3) Beruncnser ckopocTs 1
YCKOPEHHE JABUKEHMSL.

3) Haxonutp
IPOU3BOJIbIC
CJIIOKHBIX (DYHKITHH.

1) Onpenensier n
KOHCTPYUPYET CIOKHYIO
GYHKIUIO;

2) [IpumMeHsieT mpaBuIIO
BBIYUCIICHUS TTPOU3BOIHOM
CJIOHBIX (PYHKITUH TIPH
BBITTOJIHEHUH 3a/1a4.

4) UccnenoBath

GbyHKIIUY Ha
MOHOTOHHOCTb.

D)IIpumensier HeoOXoaUMOE
U JIOCTaTOYHOE YCIIOBHE
Bo3pacTanus (yObIBaHUS)
(GyHKIIMHM Ha MHTEpBAJIC;

2) AHanu3upyeT cBOWCTBa
(GYHKLINU C TOMOIIBIO
MPOU3BOAHON U CTPOUTH €&

rpaduxk.

5) Co3nath
MaTeMaTHYECKHE
MOJIENH 3aa4 Ha

1)IIpumMeHsieT anroput™
HaXO0XKJICHHUS HAanOOJIBIIETO
Y HAMMEHBIIIETO 3HAYCHHUSI
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MOKa3aTeIbHOU U
JorapupMHUECKON

byHKINN.

Bropas npoussogHas

byHKLINU U ee
($u3uUeCcKoil CMBICIL.

[Ipusnaku
BO3PACTaHUA U
yObIBaHUS (QYHKIIHH.
Kputnueckue Touku
U TOYKHU DKCTpEMyMa
byHKIHH.
Boruyrocts u
BBIITYKJIOCTb
rpaduka GyHKINH.
Touku neperuda.

HccnenoBanue
byHKIIHN C
ITOMOIIILIO
MPOU3BOJHBIX U
MOCTPOEHHUE

rpaduka QyHKIUH.

Haubonsimee u
HaVMEHBIIICe
3Ha4YCHUs PYHKITUU
Ha OTpe3Ke.

orpeneneHne
HauOOJIBIIETO U
HaMMEHBIIIETO
3Ha4YeHUsl QYHKIUU
Ha OTpE3Ke.

(GyHKINU Ha OTPE3KE;

2) Pemaer npaktudeckue
3aJjauu Ha HaXO0XKJCHHUE
HanOOJIBIIETO U
HaMMEHBLIETO 3HaYEeHUs

GbyHKIMN.

ITepBooGpa3nasn
9 ¢Gynkuun n
HHTerpaJj

[TepBooOpaznas u
HEOIpeICTECHHBIN
unrerpai. CoiicTBa
HEONPEIEeIEHHOT O
WHTETpaIa.

WNHTterpan creneHHoi
byHKIMU C
JEUCTBUTEIILHBIM
MoKa3aTesieM U
MoKa3aTeIbHOM

byHKIIHH.

KpuBonuneiinas
Tpaneuus u ee
TJIOIIAb.
OnpeneneHHbI

1)Haxoauth
NepBOOOPa3HYIO
byHKINA U
HEOIpEIEIECHHBIN
WHTETpall.

1)PackpsiBaeT comeprkanue
MOHATHS TIEPBOOOPa3HON
byHKIMH 1
HEOIPEeIeIEHHOTO
WHTETpaa;

2)Beraucnser
HEOIIPEIEIEHHBIE
UHTETPaJbl;

3) Beruucnser uaTerpan
MoKa3aTeIbHON (YHKINHU U
CTETIeHHON (PYHKIINU C
JEMCTBUTEIbHBIM
MOKa3aTeJeM.

2) Bobluucnsats
ONPEAEIECHHBIN

DIIpumensier popmymny
Hrerorona-Jleitoaumna st
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10

Komnnekcnoie
yucia

WHTErpall. WHTErpall, IUIOWAAb | HAXOXKJIEHUS IJI0IIA 1
IUIOCKOM (DUTYpHI U KPUBOJIMHEHHOH TpPAaIlCLNH;
[Ipumenenue
o0bemMa Tena 5
i JIEHHOT Borancrnser b
OMpEeJIETICHHOTO BPAITICHHS. ) CJISIET TUIONIA/
WHTErpaja npu IJIOCKOU (DUTYPHI,
peuieHuun OTrpaHUYEHHOU 3aJaHHBIMU
F€OMETPUUYECKHUX U TUHUSIMU;
bu3HIeCcKuX 3a1a4.
3) Beraucnser oobemM Tena
BpalICHUsI.
MHuuMBbIe ynca. 1)YcBouts 1) PackpsiBaet noustue
Omnpenenenue MHO3KECTBO KOMIUIEKCHOE YHCIIO U €r0

KOMIIJICKCHBIX YHCCII.

JleicTBus Hax
KOMILJIEKCHBIMU
YUCIaMH B
anredpanvecKoi

dbopwme.

KommnekcHple KopHU
KBaJIpaTHBIX
YpaBHEHUU.
OcHOBHas TeopeMa
anreopsol.

KOMIIJICKCHBIX YHUCECJ1
U IEUCTBUU HAJ
HUMH.

MOJYJIb;

2) UzobOpaxaer
KOMILIEKCHOE YHCIIO Ha
KOMILJIEKCHOH MJIOCKOCTH.

3) BeimonHsier
apupMeTHIecKue JecTBUs
HaJ KOMIUIEKCHBIMH
YUCJIAMH B aJITeOpandecKou

dhopwme.

4) IlpumeHsieT noHATHE
COTPSI’KEHHBIX
KOMIUIEKCHBIX YHCEN U UX
CBOMCTBA, 3aKOHOMEPHOCTh
3HAYEHMs 1" Ipu
BO3BEICHUU B IIETYIO
CTEINEeHb KOMITJIEKCHOTO
quca.

2) BeimomaHsATh
TOXKJIECTBEHHbBIE
npeoOpa3oBaHus
BBIPAKCHUM Ha
OCHOBE MPABUII
JEUCTBUN
KOMIUTEKCHBIMU
YHCIIaMHU.

1) U3Bnekaet kBaapaTHBINA
KOPEHb M3 KOMIUIEKCHOTO
qHCIIa;

2) Pemaer kBasipaTHbie
ypaBHEHHsI HA MHOXXECTBE
KOMILJIEKCHBIX YHCEJI.
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OcHoBHble cBefieHus1 | 1) Pemath 1)PackpeiBaeT cmbIC
0 muddepeHmanbabe | AuQQepeHmab
nuddepeHIMaIbHbIX | YpaBHEHHUS.
HBIX YPaBHCHUIA;
YpaBHCHUSX. YpaBHe ’
2) Onpenensier 4acTHOE U
Huddepenunanbablie ) Omnpen
oO11ee pemeHus
ypaBHEHHUS TIEPBOTO
JAnddepennuanbu muddepennyas
nopsijiKa ¢
ble YpaBHEHHS
PasACIAONIMMUCA HOT'O ypaBHEHHUS.
NIEPEMEHHBIMH.
JIunelinble 2) Pemars )IIpumensier
OJHOPOHEIE OTHEIbHBIE BUIEI g depeHnmnans
11 nuddepennunancupie | AM(GepeHIMATBHBIX
. HbIC YPaBHEHUS MIPU
yYpaBHEHHsI BTOPOTO | YPAaBHCHHU.
peneHnn (PU3NIECKUX
nopsijika ¢
3ajay;
MOCTOSTHHBIMH
KOd(pUITUEHTAMH. 2) Peraer
muddepeHranbHbIe
YpaBHEHHS C
pa3AesSIOIIUMUCS
NEepEMEHHBIMH, JTHHEHHBIE
OJTHOPOIHBIC
muddepeHranbHbIe
ypaBHEHHS BTOPOTO
nopsiiKa.
AKCUOMBI 1)3HaTh aKCHOMBI 1) [MosicusieT coneprrkanue
CTEPEOMETPUH U UX CTCPCOMCTPUHN U UX AKCHUOM CTCPCOMCTPHHU, UX
CIICIICTBH. CIIEICTBUSL. CJIENICTBHI; 2)3anmuChIBaeT
aKCHOMBI CTEPEOMETPUH U
[TapamienbHOCTD
WX CIEJCTBHS C IIOMOIIBIO
TPAMBIX B MaTEeMaTHYECKUX CHMBOJIOB.
AKCHOMBI IIPOCTPAHCTBE.
crepeomerpun. | B3ammHOe
TMapasielbHOCTL | PACTIONOKEHHE 2) lIpencraBnsiTh 1) [Ipumensiet 3HaHUE O
" MPAMBIX B B3aWMHOE CBOWCTBaX TMapauIeIbHBIX
12 IPOCTpaHCTEE pacronoxeHue U CKPEIIMBAIOIIUXCS
TEPHEHANKYTAPH B IPSIMBIX B MPSIMBIX B TIPOCTPAHCTBE
auMH
OCTh B 3 o¢ IPOCTPAHCTBE. [PH PEIICHHUH 33/1aY;
NPOCTPAaHCTBE PacIIOIOKEHNC 2) OOBsCHSIET IPU3HAKH,
IpAMOH 1 CBOIMCTBA MAPAIJIETLHOCTH
TIOCKOCTH. U NIEPIEHAUKYIISPHOCTH
IMapanmensHoOCTS NPAMBIX, IPUMEHSET UX TIPH
TUTOCKOCTEH. DELICHAH 3a/1a4.
TleprieKkyIAPHOCT |3 [Ipencrasuits 1) PackpbIBaeT CMBICI
b IIpAMOU 1 NapajuIeIbHOCTD U MEepIEeHANKYIISpAa,

NEPIEH IUKYIISIPHOCT

HAKJIOHHOM ¥ IPOEKLIMU
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mIockoctu. Teopema
0 Tpex
NepHeHIUKYISIpax.
Paccrosinus B
MIPOCTPAHCTBE.

Vsl B
MIPOCTPAHCTBE.
[leprieHAMKYIASIPHOCT
b MJIOCKOCTEH.

OproroHanbHas
MPOEKIIUS TIIOCKOU

burypsl Ha
IJIIOCKOCTh U €€

b IPSAMON 1
IUIOCKOCTH,
IUIOCKOCTEH.

HAKJIOHHOM B MPOCTPAHCTBE;
2) OOBsCcHSIET MPU3HAKHY,
CBOMCTBA MapajuIeIbHOCTH
Y NIEPIEHANKYISIPHOCTH
MPSAMON U MIIOCKOCTH;
3)IIpumensieT npu3HaKku
napajyuieNbHOCTH U
NEPIEHIUKYJIIPHOCTU
TJTIOCKOCTEH MIPU pEIICHUU
3ajad.

4) YcBOUTH OHATHE
yriia MeXay IByMs
PSIMBIMU B
MIPOCTPAHCTBE, yriia
MEXy IPSIMOU U

1) OnpenensieT yroi Mexmay
ABYMA IPpAMBIMU B
MIPOCTPAHCTBE;

2) N3o06paxaeT yroy Mexmy
MPSAMOU U TIIOCKOCTHIO,

YToJa MEXKAY IJIIOCKOCTSAMHU,

13

IJIOCKOCTBIO.
II0LIA/Ib.
3)OnpenensieT 3HaueHNE
yriia Mexay npsiMoi u
IJIOCKOCTBIO, yIJIa MEXIY
IJIOCKOCTSIMH.
5) 3Hath TEOpEMY O 1) IIpumensier Teopemy o
Tpex TpeX MepreHIuKyIsIpax
MepHEHINKYSPAX. IIpY pELICHNH 33]1a4;
2) HaxoauT paccrosinue oT
TOYKH J10 IJIOCKOCTU U
MEXY CKPEIBaIOIIUMUCS
PSIMBIMH.
Bekrtops! B 1. YcBouts 1)1300paxkaeT BEKTOp Ha
IIpsiMoyroJibHasi | IPOCTPAaHCTBE U olpezeneHue IJIOCKOCTH U B
cucremMa JICCTBHS HAJl HUMU. | BEKTOpa U ACUCTBUU | IPOCTPAHCTBE, OINMCHIBACT

KOOPAWHAT U
BEKTOPHI B
NMPOCTPAHCTBE

Konnuneapusie n
KOMIUTaHapHbIE
BEKTODBI.
Paznoxxenue BekTopa
0 TpeM

C BEKTOpaMH B
IPOCTPAHCTBE.

eé€;

2)HaxoauT KoopaAuHaTHI U
JUTHHY BEKTOpa;

3) Onpenensier
KOJUIMHCApPHOCTb U
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HCKOMIIJIaHApHbBIM
BEKTOpaM.

Yron mexny
BEKTOpPAMHU.
CkansipHoe
MIPOU3BEJICHUE
BEKTOPOB.

[IpssmoyronbHas
CUCTEMA KOOpJAUHAT
B IIPOCTPAHCTBE.
Koopaunatsl
CEpeUHBI OTpE3Ka.

Paccrosinue mexny
JBYMSI TOUKAMU.
YpaBHenue chepsl.

Koopaunatsl
BEKTOpa B
MIPOCTPAHCTBE.
JnmuHa BekTopa.

KOMIUIAaHAPHOCTH BEKTOPOB
B IIPOCTPAHCTBE;

4)IIpumenser ycioBue
KOJUIMHEAPHOCTH U
KOMIUIAaHAPHOCTH BEKTOPOB
IIpY pELICHNH 33]1a4;

5) BeinosHsET CI0KEHUE U
BBIYMTaHUE BEKTOPOB,
YMHOXEHHE BEKTOpa Ha
YHCIIO;

6)Haxoaut ckansipoe
MIPOU3BE/ICHUE BEKTOPOB.

2)BBINOTHATD
pacyeTsl pacCTOsIHUS
MEXy IBYMS
TOYKAMH.

1)Onpenensier paccTosiHue
MEXIy ABYMS TOYKaMU;

2)HaxoauT KoopIMHATHI
Cepe/IuHbI OTPE3Ka B
MIPOCTPAHCTBE.

3) Haxomuth
ypaBHEHUE Cephl.

1)PacknaapiBaeT BEKTOP IO
TpeM HEKOMITJIAHAPHBIM
BEKTOpaM;

2) IIpumensier npu
pEelIeHNH 3a]]a4 ypaBHEHUE

cepsl.

14

MHOrorpaHHUKH

ITonsarue
MHOT'OI'PaHHHKA.
IIpusma u ee
3JIEMCHTBI, BUJIbI
npusM. Pa3Beprka,
[UIoIIaabs OOKOBOH U
MTOJTHOM
MMOBEPXHOCTH
MIPU3MBL.

Ilapannenenuneo n
€€ DJIEMEHTHI, 8U0bl U

1)YcBouTh nousiTue
MHOTOI'PaHHHUK.

1) PackpsiBaeT coaep:xanue

IOHATHUA MHOT'OI'paHHUKA U
€I'0 3JICMCHTOB;

2) OOBACHSIET CBOMCTBA
MHOTOTPaHHHKOB TIO BUJIAM.

2) Pemate 3amaun Ha
Hax0XKJIeHUE
2JIEMEHTOB
MHOFOI‘paHHI/IKOB,
Iiomaan

1) N3obpaxaer
MHOTOTPaHHUKU W
BBITIOJIHSIET WX Pa3BEPTKU;

2) OnpenensieT BUIbI
MPaBHIIbHBIX
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CBOMWCTB.

[Tnomans 6OKOBOH U
MTOJTHOM
MOBEPXHOCTH
napasuieNienune/na.

Ky06 u ee anemeHTHLI.
[Tnomaas G0KOBOM U
MTOJTHOM
MIOBEPXHOCTH Ky0a.

IInpamuna u ee
3JIEMCHTBI, BUJIbI
nupamul. Pazseprka,
[UIoIaabs OOKOBOU U
MTOJTHOM
MTOBEPXHOCTH
MAPaAMUJIBI.

VYceuenHas
nupaMuaa H ee
9JIEMEHTEHI.
PazBepTtka, miomans
OOKOBOM M MOJIHOU
MOBEPXHOCTHU
YCEUYEHHOU
MUPAMUIBI.
[IpaBuibHBIE
MHOTOTPaHHUKH.

MOBEPXHOCTH.

MHOT'OT'PpaHHUKOB;

3) Pemaer 3amaum Ha
HaXO0XIACHUC DJICMCHTOB
MHOI‘OFpaHHI/IKOB;

4) IlpumensieT GopMyITbI
iomaau OOKOBOH 1
MOJIHOM TOBEPXHOCTHU
MHOT'OTPaHHUKOB MpU
pelieHuu 3a1ay.

15

Tesa BpameHus u
HX 3JIEeMEeHTbI

Hunmusap u ero
DJIEMEHTEI.
Pa3zBeprka, momanb
OOKOBOM M MOJIHOM
MMOBEPXHOCTH
HUATUHAPA.

Konyc u ero
9JIEMEHTEHI.
PazBepTtka, momans
OOKOBOM M MOJIHOU
MOBEPXHOCTHU
KOHYca.

Y ceueHHBIN KOHYC U

3HaTh TEIA
BpaIlCHUS.

1) Onpenensier

LWINH]IP, KOHYC,
yCEeUeHHBIN KOHYC, chepy,
map 1 uXx 3JICMCHTBI;
2)Pacno3naer Ha yepTexax
Y MOJZICTISIX TeJla BPAIICHUS;

3) U3o6paxaer Tena
BpalIEHUs Ha IIJIOCKOCTH U
pa3nuyaeT pa3BEPTKHU

TeJI BpaIlleHU .

2) Boiuucnsate
IO OOKOBOH U

D)IIpumensier popmyIsi
TUTOIIAIN OOKOBOM
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€ro dJIEMEHTEHI.
PazBepTtka, miomans
OOKOBOH M MOJIHOI
MOBEPXHOCTHU
YCEUEHHOI'0 KOHYCa.

Cdepa, map u ux
yneMeHThl. ITnomann
MOBEPXHOCTHU C(HEpPHI.
Ceuenus ten
BpaIllCHU I
IJIOCKOCTBIO.

MTOJTHOM TOBEPXHOCTHU
TEJI BPAILLICHUS.

MMOBEPXHOCTHU TEJ BpAIllCHUS
[P PEILICHUH 3a/1a4;

2) Ilpumensietr hpopMyIbl
IJIOIIAAU TTOJIHON
MOBEPXHOCTH TEJI BPAIICHUS
IIPU PELICHNH 33/1a4.

3)Pemats
CTepeoMeTpude

CKHE 3aJa4Md Ha
HaXO0XICHUC
9JICMCHTOB TCJI

1) U3o6paxaer

CEUEHMS TEJ BpaLCHUS
IUIOCKOCTBIO;

2)Pemaer 3agaun Ha
HaXO0XIACHHUC DJICMCHTOB TECJI

16

O0BbeMBI TeJ

BpAIICHHUSI.
BpaIlCHHS.
OO6mmue cBoiicTBa 1) YcBouts 1) OObsicHsIET CBOICTBA
00BEMOB Te. orpeseeHue 00BEMOB

O0BeM IPHU3MBI.
OOBbeMbI mIpaMUIbI
Y YCEYEHHOU
MUPAMHU/IBI.

O0beM UIHHIpA.
OO0bembl KOHYCA U
YCEYCHHOTO KOHYCA.

OO6mwem mapa u ero
yacTe.

00beMa IpU3MBI,
UPAMUJIBI 1

MPOCTPAHCTBEHHBIX TEII,

. 2) llpumensier popmyn
yCEUeHHOM ) p (bopmyry
HaXOXICHUS 00beMa
MUPAMHU/IBI.
MPU3MBI, TUPAMHUIBI U
YCEUEHHOU
MUPAMHJIBI.
2) YcBouTh 1) Ucnonb3yet popmymy
onpeieNeHue HaXOXICHHUS 00beMa

o0bemMa MUITUHPA,
KOHYC, YCEYCHHOTO
KOHYCa, I1apa.

LUJIUHIPA, KOHYCA U
YCE4EeHHOI'0 KOHYca, 11apa;

2) Pemiaer OCHOBHBIE THIIBI
0a30BBIX
CTEpEOMETPUIECCKUX 3a/1a4
Ha BBEIYHCIIEHHE O00BHEMOB
TEJ BpAICHHS.
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4. IlepeyeHb JUTEPATYPHI M CPEICTB 00y4eHUsI.
OcHoBHas:
1.A.E.O6buikaceiMoBa, B.E. Kopuesckuii, 3.9. XXymarynoBa, AnreOpa u Havasia aHanu3a: Y4eOHUK
st 10 KJ1accoB  €CTECTBEHHO- MAaTEMaTHYECKOTo HallpaBieHHUs o0O0meo0pa3oBaTebHBIX KO 1-2
yacTb. Anmatbel: Mexkter, 2019r.
2.A.E.O0bukaceiMoBa, B.E. Kopuesckuii, 3.0. XymarynoBa, AnreOpa Hauano aHaiauza: Y4eOHUK IS
11 xmaccoB  ecCTeCTBEHHO-MAaTEMaTHYECKOTO HampaBiIeHHUS 001mIeo0pa3oBaTeNbHbBIX MIKOI. AJIMATHIL:
Mexkremn, 2020r.
3.A.N.1Isap16eko0B, J1.0.11Ismbi0ek0B, P.H.)KymabaeB, Anrebpa n Havana aHanusa: YueOHuK musa 10
KJIACCOB  ©CTECTBEHHO-MATEeMATHYECKOTO HAmpaBlIeHUS O00IIe00pa30BaTENbHBIX IIKOI. AJIMATHI:
«ATamypay, 2019r.
4.A N.1eb10exoB, J.O.1smb0ek0B, P.H.J)KymabaeB, AnreOpa Hauano ananm3a: YueOHuk ms 11
KJIACCOB  €CTECTBEHHO-MATEeMaTHMYECKOTO HampaBiIeHUs O00I1e00pa30BaTENbHBIX IIKOJI. AJIMATHI:
«ATtamypa», 2020r.
5.B.A.Cmupnos, E.A.Tysakos, 'eomerpus: YueOuuk s 10 K1accoB e€CTeCTBEHHO- MaTEMaTUYECKOTO
HarnpasieHus 001eo0pa3oBaTeNbHBIX KO, Anmarel: Mekrer, 2019r.
6.B.A.Cmupnos, E.A.TysioB, ['eomerpust: YueOHuk s 11 KIaccoB eCTECTBEHHO- MAaTEMaTUYECKOTO
HanpaBiIeHus 001eo0pa3oBaTeNbHBIX MKOJ. Anmartsl: «Mekren»,2020r.
7.A.N.1Isap16eK0B, J[.O.11IsHBIOCKOB, P.H.)KymabaeB, C.Manenxanos, ['eomerpus: YueOnuk mist 10
KJIACCOB  €CTECTBEHHO- MAaTEMAaTHYECKOrO HampaBlieHUs 00IIe00pa3oBaTENbHBIX IIKOJN.  AJMATHI:
Mexkremn, 2019r.
8.A.N.1Isb10eK0B, [1.0O.11IsiHBI0KOB, P.H.)KyMabaes, C. ManenxanoB, ['eomerpus: YueoHuk mis 11
KJIACCOB ~ €CTECTBEHHO- MAaTEeMaTHYeCKOro HampaBieHUs 0011e00pa30BaTeNbHBIX HIKOJI.  AJMAaThI:
Mexrtern, 2020r.

JlomosHuTEIBHAS:

1.A.E.O6puikaceiMoBa, B.E. Kopuesckuii, 3.0. XymarynoBa, Anrebpa Hauano aHaau3a: METOIUIECKOE
pykoBoncTBO+CD, nuaakTHUecKue MaTepualbl, COOPHUK 3a1a4, 3JeKTPOHHBIM TpeHaxep, 10 kiacc,
Anmater: Mekren, 2019 .
2.A.E.O6buikaceiMoBa, B.E. KopueBckuii, 3.9. XKymarymnosa, Anrebpa Hadajno aHaM3a: METOAUYECKOE
PYKOBOJICTBO, nuaakTuueckue Marepuanbi+CD, 11 kimacc, Anmater: Mekten, 2020 T.
3. A.N.UleaeibekoB, J[.O.1lIsb0ek0B, P.H.)KymabaeB, AnreOpa Hauanmo aHanmza: Memoouka
o0byuenus, numaaktudeckue Mmarepuansi+ CD, 10 kmace, Anmatsl: «Atamypay, 2019 r.
4. AUN.UlembibekoB, [[.O.1emabi0ekoB, P.H.KymabaeB, AnreOpa Hawamo aHammza: Memoouka
0byuenus, numaaktudeckue marepuansi+ CD, 11 kmace, Anmatsl: «Atamypay, 2020r.
5.B.A.CmupnoB, E.A.TysakoB, I['eomerpus: meroauyeckoe pyKoBOACTBO, 10 kmacc, AmmaTh:
«Atamypay, 2019x.

6. E.A.TysakoB, M./ltocoB, 'eomerpust: cOopauk 3anau, 10 kmacc, AnMatsl: «ATamypay, 2019x.
7.B.A.CmupnoB, E.A.TyskoB, I'eomerpus: wmeTogu4Yeckoe pyKoBOACTBO, 11 kiacc, AJmMarhi:
«ATtamypar, 2020x.

8. E.A.Tysaxos, M./lrocoB, ['eomeTpust: cOopHuk 3amad, 11 kmacc, Anmatsl: «Atamypay, 2020xk.

9. A.W.Ieab10ekoB, J1.O.1IsHb0ek0B, P.H.2Kymabae, C. ManenxanoB, ['eomerpusi: memoouka
00yuenus, muaaKTudeckue Mmarepuaisl + CD,

10 xnacc, Anmatsl: «Atamypar, 2019x.

10. A.W.1Ieabi6ekoB, J1.O.1lIsmb10ek0B, P.H.)KymabaeB, C. ManenxanoB, ['eomerpusi: memoouxa
00yuenus, TUIaKTHYECKHE MaTepuaisl + CD,

11 knacc, Anmatsl: «Atamypan, 2020x.

JlonmosiHUTE/IbHbIE PEKOMEH/IyeMble CPecTBA 00yUYeHHUs :
CIPaBOYHO-MHCTPYKTHUBHBIC TAOIHUIIBI;
MYJIbTUMEIUNHBIN TPOEKTOP;
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IUIaKTUYECKHUEe MaTepuarbl;
KOMIIBIOTEPHBIN KJIacc.

KonTakTHas nadopmarus tei.: 87022986805
npenojaBaTens
®enopummna Jlogmuna BacunbeBHa e-mail: fedorishina56(@mail.ru
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