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1. [losicHuTEILHASA 3aIMCKA

Tunosast yueOHast nmporpamMMa pa3paboTaHa B COOTBETCTBUU C IpHKa3aMu
Munuctpa obpazoBanus u Hayku PecriyOmuku Kazaxcran ot 31 okrsa6ps 2018 roga Ne 604 «O06
YTBEPKACHUHM TOCYAApCTBEHHBIX OO0IIE00s3aTEIbHBIX CTaHAAPTOB 00pa30BaHUs BCEX YpOBHEH
oOpazoBanusi» U OT 8 HOsOps 2012 roma Ne 500 «OO0 yTBepKI€HUH TUIIOBBIX YUEOHBIX IJIAHOB
Ha4aJIbHOT0, OCHOBHOTO CPEJIHET0, 001Iero cpeaHero oopasoanus Pecyonuku Kazaxcrany.

Crnucok  peKOMEHJyeMOH JMTepaTyphl cocTaBieH Ha ocHoBe Ilpukaza MuHucrpa
obpazoBanus u Hayku PecnyOnuku Kazaxcran ot 17 mas 2019 roga Ne 217 "OO0 yTBepkaeHun
nepevHs y4eOHUKOB, yueOHO-METOAMYECKUX KOMILJICKCOB, IIOCOOMM M JPyroi JOMOIHUTEIbHOM
JUTEpPaTyphl, B TOM YHCIIEC Ha 3JIEKTPOHHBIX HOCUTENSIX" .

Lenb: oBnazeHne MaTeMaTHYECKUMH 3HAHUSMH, HEOOXOAMMBIMM JUIi NPUMEHEHHS B
MPAKTUYECKON JEeATENbHOCTH, M HW3YYEHHUS CMEXKHBIX JTUCHUIUIMH, JUIS MPOJOJIKEHUS
o0pa3oBaHUs; WHTEIUICKTYalbHOE pa3BUTHE OOYYAIOMIMXCS Ha OCHOBE OOIIEYeTIOBEUYECKHIX
LEHHOCTEH U JYUINUX TPaAULUA HAIIMOHAJIBHOW KYJIbTYPbI

3agaun:
1) co3maBaTh YCIOBHSI Ui Ka4eCTBEHHOTO OCBOCHHSI OCHOB MAaTEMAaTHKH, JajbHEHIIero
(GopMHpOBaHUS M Pa3BUTUS MAaTEMAaTUYECKUX 3HAHUHM, YMEHUI M HABBIKOB, HAIPaBJICHHBIX Ha
Pa3BUTHE UHTEIIEKTYyaJIbHBIX KaYeCTB IMYHOCTH;
2) CconmeiCTBOBAaTh NPUMECHEHHIO MAaTEMaTHYECKOTO SI3bIKa W OCHOBHBIX MaTeMaTH4eCKUX

3aKOHOB, H3YYEHUIO KOJUYECTBEHHBIX OTHOILLICHHI Y MMPOCTPAHCTBEHHBIX
dbopM aiist perieHus 3a7a49 B pa3IMYHbIX KOHTEKCTAX;
3) HampaBJIATh 3HAHKS OOYYAIOIIMXCS Ha CO3JIaHME MaTEMAaTHYECKUX MOJICIIEH c

[ENbI0 PEIICHUs 3a]a4, U OOpaTHO, WHTEPIPETHUPOBATH MATEMATHUECKHUE MOJETH, KOTOpHIC
OIKCHIBAIOT PEATIbHBIE MTPOLIECCHI;

4) pa3BUBaTh JOTMYECKOE U KPUTHUECKOE MBIIIICHUE, TBOPUCCKUE CIIOCOOHOCTH JUIs mMoadopa
NONXOMANINX MAaTeMaTHYECKMX METOAOB TpU pEHIeHUH MPAKTUYECKUX 3aJad, OLEHKHU
MOJTyYEHHBIX PE3YJIbTATOB U YCTAHOBJICHUS UX IOCTOBEPHOCTH;

5) pa3BuBaTh KOMMYHHUKATHBHBIC HABBIKH, B TOM YHCIIE CIIOCOOHOCTH MepeaaBaTh HHPOPMAIUIO
TOYHO U TPAMOTHO, a TaK)X€ UCIOIB30BaTh HHPOPMAIIMIO U3 PA3TUYHBIX UCTOYHUKOB, BKIIIOYAs
myOJIMKaUU U 3JIEKTPOHHBIE CPEJICTBA;

6) pa3BuBaTh JMYHOCTHBIC KAyeCTBa, TAaKWE KaK HE3aBUCUMOCTb, OTBETCTBCHHOCTb,
WHUIIIATUBHOCTh, HAaCTOMYMBOCTH, TOJEPAHTHOCTb, HEOOXOAMMBIE KaK IJIsi CaMOCTOSITEIbHON
paboThL, TaK U AJsl paOOTHI B KOMAH/IE;

7) pa3BUBaTh HaBBIKM KCIIOJIb30BaHUS HHGOPMAIHOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHIl B
nporecce 00y4eHsI MaTeMaTHKe.

ConepxaHuve THIOBOM MporpaMmbl «MaTtemMaTruka» BKIKOYAET COAEpKaHUE MPEIMETOB
«T'eomerpusi»y u «Anrebpa u  Havyana ananuza» g 10-11 kmaccoB  oOmiecTBeHHO-
TYMaHUTApPHOTO HAIMpaBJIEHUS YPOBHS OOIIEro CpemHero o0pa3oBaHUsS IO OOHOBIEHHOMY
COJIePKAHUIO.

B TunoBoii mporpamMme Mo mareMaTtuke OOLIECTBEHHO-TYMaHUTApHOTO HAaIpaBJICHUS

npexycMoTpeHo 12 paznenoB: «DyHKIHsI, €€ CBOMCTBA U Tpaduk»,
«Tpuronomerpuueckue GyHKUUN», «MareMaTHuecKkasi CTaTUCTUKA M TEOPUS BEPOSITHOCTEI,
«Crenenn u kopHU. CrenenHas ¢yHKus», «llokasarenpHas u jnorapudmuyueckas GyHKIIUUY,
«IIpou3Boanas u ee npumeHenue», «lleppoodpaznas u uHTErpam», KAKCHOMBI CTEPEOMETPHUH.
[MapannensHOCTh W TEPHNEHIAUKYISAPHOCTH B MPOCTpaHCTBe», «lIpsMoyronbHas cucTema
KOOpJAMHAT M  BEKTOpbl B MPOCTpaHCTBE», «MHOrorpaHHukn», «Tena BpalleHHs M HX
3neMeHThD, «O0bEMBI TEI.

O0bem yueOHOM Harpy3ku yueOHoU auciuiuinHbl "Matematuka" coctasiser 120 gacos.

I[Ipn co3zmanum pabouux y4eOHBIX MPOrpaMM OpTraHHW3alUs TEXHUYECKOTO H
podeCCHOHAIBHOTO 00pa30BaHUs UMEET MIPaBo:



- BEIOMPAThH PA3IUYHbIC TEXHOJIOTHH 00y4eHUs, (OPMBI, METO/IbI OpPTaHU3AINY U BHJIBI KOHTPOJIS
y4eOHOT0 MmpoIiecca;

- pacmpenensTh 00muii 00beM 4acoB yueOHOTO BpEMEHH Ha pa3Jienibl U TeMbI (0T 00beMa 4acos,
BBIACIICHHOI'O Ha U3YUCHUC I[I/ICI_[I/IH.HI/IHBI);

- 000CHOBaHHO M3MEHSATh YUCOHYIO TPOrpaMMy B H3yUCHHH €€ MOPSIKA.

2. TemaTn4ecKuii IJIaH AUCHUILIHHBI

KosaunuyectBo yacos
3ansTus
s )
Ne HaumeHoBaHue pa3iesioB U TeM Bcero 2 §
P
= =
5 =
2 3
2 5)
Pa3nes 1. ®ynknus, ee cBoiicTBa U rpadpuk * * *
1 Tema 1. @yHKIMSA U CIOCOOBI €€ 3a/1aHMUs.
[TpeoOpa3zoBanus rpagukoB QYHKIMH.
2 | Tema 2. CoiicTBa (OyHKITHH.
3 | Tema 3. Ilonarue oOpaTHON (YHKIHUH.
4 | Tema 4. CrnioskHasi pyHKIUS.
Paznen 2. Tpuronomerpuyeckue GyHKIMU * * *
5 Tema 1. Tpuronomerpuueckue GyHKINU UX CBOHCTBA U
rpaduku.
6 Tema 2. ApkcuHycC, apKKOCUHYC, apKTaHI'€HC,
apPKKOTAHIEHC.
7 | Tema 3. [Ipocreiinyie TPUrOHOMETPUUECKHE YPABHEHUS.
8 Tema 4. MeToibl pelieHrs TPUTOHOMETPUUYECKUX
YPaBHEHHUH U UX CUCTEM.
9 Tema 5. PemieHue nmpocTelmx TPUroHOMETPUIECKHUX
HEPABEHCTB.
Pasgen 3. MaTemaTHyecKasi CTATHCTHKA H TeOpHst * * *
BEPOATHOCTEM
10 Tema 1. BeposiTHOCTB cOOBITHS U €€ CBvOI‘/’ICTBa. IIpaBuia
CJIOKCHHSI U YMHOXKCHHS BEPOSITHOCTEN.
11 Tema 2. Ciyuaiinble BEIHIHHBL JluckpeTHble U
HEIPEPBIBHBIE CIIyYallHbIC BEJINYHHBI.
12 Tema % Hucnosble XapaKTEPUCTUKU JUCKPETHBIX
CJIy4alHBIX BEJIMYHH.
13 Tema 4. I'eHepanbHasi COBOKYITHOCTb U BBIOOpKA.
JIMCKPETHBIC U HHTEPBAJIbHBIC BAPUALIMOHHBIC PSBL.
14 Tema 5. O1ieHKa YUCIIOBBIX XapaKTEPUCTHUK CIIy4aiiHOMN
BEJIMYMHBI 110 BBIOOPOYHBIM JaHHBIM.
Pa3nes 4. Ctenenn u kopuu. CreneHHast QyHKIus * * *
15 Tema 1. Kopens N-oii cTeneHu U €ro cBOICTBaA.
[TpeoOpazoBanre UppaIMOHATHHBIX BBIPAKEHUMN.
16 | Tema 2. CTeneHs C pallMOHAIBHBIM OKA3aTENIEM.
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[IpeoOpa3oBaHue BBIpaXKEHUH, COAEPIKAIIUX CTENEHBD C
palMOHAIBHBIM ITOKA3aTEIIEM.

17

Tema 3. CrenenHast pyHKLUs, €€ CBOWCTBA U IpaduK.

18

Tema 4. UppaninoHalIbHbIE YPABHEHUS U KX CUCTEMBI.
Meroap! peleHNs] UppalMOHAIbHBIX YPAaBHECHUMN.

Pasznen 5. [loka3atenbHasi M jorapupmudeckast GyHKIUN

Tema 1. ITokazarenbHas GyHKINA, €€ CBOWCTBA U

19 rpaduk.

20 | Tema 2. Iloka3arenbHble YpaBHEHHUSI.

21 | Tema 3. Iloka3aTenbHbIC HEPABEHCTBA.

22 | Tema 4. Jlorapudm 9ucia u ero CBOMCTRBA.

23 Tema 5. Jlorapupmuueckas GyHKIHs, ee CBOMCTBA U
rpaduk.

24 | Tema 6. Jlorapudmuyeckre ypaBHEHHSI.

25 | Tema 7. JlorapudbmMuueckre HEpaBeHCTBA.

Pa3nen 6. Ilpou3BoaHas U ee NPUMeHeHHE

2% Tema 1. IIpenen GpyHKIMHN B TOUKE U HA OECKOHEUHOCTH.
HenpepbIBHOCTh PYHKIIMHU B TOUKE M HA MHOXECTBE.

27 Tema 2. Onpenenenue npousBoaHoi. [Ipoussonnas
CTeNeHHON QYHKIMH C JEHCTBUTENIbHBIM ITOKa3aTEIIeM.

28 | Tema 3. IlpaBuiia HaXOKJCHUS IPOU3BOIHBIX.
Tema 4. ®U3nUECKUN U TEOMETPUUECKUN CMBICIT

29 | mpou3BOIHOM. Y paBHEHHE KacaTeIbHOU K TpaguKy
GbyHKIIH.

30 | Tema 5. Ilpou3BojHas cI10KHON (PYHKIHUU.

31 | Tema 6. [Ipon3BoIHBIE TPUTOHOMETPUUECKUX (DYHKITHH.

32 Tema 7. IIpon3BoaHbIE OKA3aTEIBHOU U
JorapuMTueckux (yHKIUH.

33 Tema 8. [Ipu3Haku Bo3pacTanus U yObIBaHUS (DYHKITHH.
KpuTtnueckue TOUKH ¥ TOUKH KCTPEMYMA.

34 Tema 9. UccnenoBanre GyHKIIUU C TTOMOIIBIO
MIPOU3BOIHON U MOCTpoeHue e€ rpaduka.

35 Tema 10. Haubomnpiiee 1 HauMeHbllIee 3HAYCHUS
(GYHKIMHU Ha OTpE3Ke.

Pasnen 7. IlepBooGpa3Hasi M HHTErpaJ

36 Tema 1. ITepBooOpa3Hasi 1 HeOIpeIeIEHHBI HHTETpaJl.
CBolicTBa HEONPEACICHHOTO NHTErpaa.
Tema 2. UHTerpan creneHHoi GpyHKmuu ¢

37 | nelcTBUTENBHBIM TTOKa3aTeneM. HTerpan
MoKa3aTeabHON (YHKIUH.

38 Tema 3. KpuBonuHeliHas Tpaneuus 1 €€ miomaib.
OnpeneneHHblil HHTErpadl.

39 Tema 4. Beruncnenue miomasiei miockux Guryp c
MTOMOMUIBIO ONPEAEIEHHOr0 HHTErpaa.

40 Tewma 5. Berancnenne o0beMOB T BpaIICHHSI C

IIOMOIIBIO OMPECACIICHHOI'0O MHTCTpaJia.

Pa3gen 8. Axcuomsl crepeomerpuu. [lapannensHocTs 1

NnepneHAUKYJISAPHOCTh B MPOCTPAHCTBE

41

Tema 1. AKCHOMBI CTEPEOMETPUM U UX CIICICTBUA.
B3anMHOe pacnoiokeHue IByX IPsSIMBbIX B
MIPOCTPAHCTBE.




Tema 2. B3auMHoe pacnosiokeHue npsMoil u

42 | mmockocTu. BanmMHoe pacnoyioxeHue AByX
IJIOCKOCTEM.

43 Tema 3. Yron Mexay NpsiMbIMU B MPOCTPAHCTBE.
[lepneHUKYJISp U HAKIOHHASL.

44 Te.l'wa 4. Yroa Mexay NpsAMou U TI0CKOCThI0. Teopema o
TpEX MEPIEeHIUKYJIsIpax.

45 Tema 5. Yron Mexay IBYyMs IIJIOCKOCTSIMHU.

JIByrpaHHbIi yros. PacctosiHue B IPOCTPAHCTBE.

Paznen 9. IIpsiMmoyrojibHasi cucTeMa KOOPAUHAT U
BEKTOPbI B IPOCTPAHCTBE

46

Tema 1. [IpamoyronbHas cucTeMa KOOPJAUHAT B
npoctpanctBe. KoopanHatsl BeKTOpa B MPOCTPAHCTBE.
JlnuHa BekTopa.

47

Tema 2. PaccTosiHue MeXAy IBYMSI TOUKAMH.
KoopauHnaTs! cepeiuHbl OTpeE3Ka.

48

PasnoxxeHue BeKTOpa Mo TpeM HEKOMILJIaHAPHBIM
BEKTOpaM. YpaBHEHHUE chephl.

Tema 3. KosnmnHeapHOCTh M KOMIUTAHAPHOCTH BEKTOPOB.

49

Tema 4. CrioxxeHHne BEKTOPOB, YMHOXXEHUE BEKTOpA Ha
yuca0. CKalsipHOe IPOU3BeIeHUE BEKTOPOB.

Pa3gen 10. MHOrorpaHHUKH

50

Tema 1. [lonstue Muororpannuka. [lpusma u eé€
anemeHTsl. IIpsiMas u npaBuibHas npusmsel. Pa3seéprka,
101 ]Th OOKOBOM ¥ MOJTHOM MOBEPXHOCTEH MPU3MBI.

o1

Tema 2. [Tapannenenunen u ee 3I1€MEHTHL,CBONCTBA.
Ky0.

52

Tema 3. [lupamuna u ycedyeHHas nupaMuia, €e
anemMeHThl. Pa3BépTKa, miiomaas OOKOBOW U MOTHOU
IIOBEPXHOCTEN MUPAMUJBl U yCEUEHHOU ITUPAMUIBL.
[IpaBHIIbHBIE MHOTOTPaHHHUKH.

Pa3znen 11. Tena BpanieHusi 1 MX 3J1eMEeHTBI

53

Tema 1. Hununap, ero snemenTsl. Pa3zpépTka, muomanu
OOKOBOW M MOJTHOM MOBEPXHOCTH IUJIUHIPA.

54

Tema 2. KoHyC M yceueHHBIH KOHYC U €r0 3JIEMEHTHI.
Pa3BépTka, momaas 60KOBOW M MOJTHOM MOBEPXHOCTH
KOHYCa M YCEUEHHOTO KOHYcCa.

55

Tema 3. Cdepa u map. [1nomans moBepxHOCTH ChHEpHI.
Ceuenus Ten BpallleHUH MIIOCKOCTHIO.

Paznea 12. O0beMBbI T

56

Tema 1. OOwIMEe CBOMCTBA 0OBEMOB TEIL.

57

Tema 2. O6veM nipusmbl. OOBEMBI TUPAMUIBI U
YCEUEHHOW MUPaMUJbl.

58

Tema 3. O6bem nmmuHgpa. O0GbEMBI KOHYCA U
YCEYEHHOT0 KOHYCa.

59

Tema 4. O0beM 1m1apa U €ro yacTew.

Bcero nmo pucnuninne

120

40

80




3. Pe3yabTathbl 00y4eHHs] M KPUTEPUH OLEHKHU

Coaepxanue PesyabTar
Paznennt Kpurepum ouenku
pasaeia 00y4eHusi
OyHKIHA U 1)Xapakrtepusosar | 1) Pa3bscuser
CIIOCOOEI ee b IOHATHUE, BUIBI onpenencHue GyHKINUN;
3a/laHusl. byHKUIMN 1715 2) Paznuuaert criocoOsbl
[IpeoOpazoBanms OTpabOTKH 3a1aHus ¥ BUABI QYHKITMH
rpaduKoB HaBBIKOB byHKIMH.
GyHKIHA. MOCTPOCHUS
CaolicTBa rpaduka u
byukun. [Tonstue | uccaenoBaHus
oOpartHoi GyHKUHUH.
GyHKIHH. 2) PackpsbITh 1) Bemomnusier
CrnoxHas cBolicTBa PyHKUMH | mpeoOpazoBaHUs IS
byHKIHS. Ha OCHOBE 3aJlaHHBIX QYHKIUH;
AHAIIUTHYECKOTO 2) OnuceiBaeT CBOMCTBA
1.®yuknus, ee OIIpEeACIICHUS U byHKINH;
CBOlicTBa M rpapuk rpaduyeckoro 3) Haxoaut obnacth
HU300paKeHHUS. ompeneseHus 1 00J1acTh
3HAYEHU 3aJaHHOU
byHKIIH.
3)CpaBHuUBATH 1)O0bscHseT
rpaduKy B3aMMHO | TIOCJIEIOBATENb-HOCTh
00paTHBIX orpeJiesIeHUs] 0OpaTHOM
GyHKIHA. GbyHKIHIO;
2) Onpenensier
MOHOTOHHOCTb (DYHKITHH.
4) Pacno3HaBatb 1) OGBsICHSET colepIKaHue
CJIO’KHYIO (hOopMYJTBI CITOKHOM
dyukuuto f(g(x)). byHKIUY;
2)CocraBisier
KOMITO3UIINIO (DYHKITHH.
Tpuronomerpuuec | 1) 3Hath 1) Onpenensier
K1e QyHKIUU X TPUTOHOMETPHUYE- | TPUTOHOMET-
CBOMCTBA U CKHe, 0OpaTHbBIC pudeckue QpyHKIUM;
rpaduKy. TPUTOHOMET- 2)O0BsCHSET CBOMCTBA
ApKkcunyc, pudeckue TPUTOHOMETpHYE
apKKOCHHYC, GyHKIMN. CKUX (DYHKIIHH;
apKTaHTEHC, 3) Ctpout rpaduxu u
2. Tpuronomer- apKKOTaHI'EHC. OIMCBIBACT CBOMCTBA
puueckue pyuxuuu | Ilpocreiimue JTAHHBIX
TPUTOHOMETPHUYECK TPUTOHOMETPHUECKUX

ue ypaBHEHHUS.
Meroas! pereHus

dbyHKIMA 1o rpaduky.

2) Haxonuth

1) Onpenensier 3HaYeHUs

TPUTOHOMETPHUYECK | 3HAYCHHS apKCHHYCa, apKKOCUHYCA,

UX YPaBHEHUH U UX | BBIPAKCHUH, apKTaHT€HCa,

cucreM. Pemenune | comepikarux ApKKOTAHI€HCa;

IPOCTEHIINX oOpaTHbIe 2) Beruncnser 3HaueHus

TPUTOHOMETPHUYECK | TPUTOHOMETPHYE BBIPAKEHUH, COAEPIKAIINX

UX HEPaBEHCTB. cKue (QyHKIIUH. oOpaTHbIE
TPUTOHOMETpUYE




ckue QpyHKUIUY;

3) Beimomnusier
npeoOpa3oBaHUs
BBIPAYKEHHI, COZIepIKaIINE
TPUTOHOMETPUIECKHE
byHKIIH.

3) Pemarn
TPUTOHOMETPHYICCK
ue ypaBHEHHUSI.

1) HassiBaeT popmyiibl
VIS pellieHus
TPUTOHOMETPUYE

CKMX YPaBHEHUI;
2)[Tpumensier Gopmyisl
KOpHEH mpoCTeHImx
TPUTOHOMETPUYE

CKMX YPaBHEHUI MpH
pelIeHuu 3a/1ay;
3)Ha3wiBaeT BUIBI
TPUTOHOMETPUYECKHUE
YpaBHEHUN;

4) Paznu4aeT MeTObI
pelieHus
TPUTOHOMETPUUYECKUX
YpaBHEHU.
YpaBHCHHSI.

4.Pematp
IIPOCTEUILINE
TPUTOHOMETPHUYECK
Y€ HEPaBEHCTBA.

1)O0BsCHSIET pernieHne
TPUTOHOMETPUUECKHUX
HEPaBEHCTB;
2)1300pakaer Ha
KOOPJIMHATHOM MIOCKOCTH
MHOYECTBA PELICHUI

MPOCTEUIIINX
TPUTOHOMETPUUECKHUX
HEPABEHCTB U UX CHCTEM.
BepostHOCTB 1)Paznuuarp 1) IIpuBoauT npuMepsl Ha
COOBITHS U €€ HIOHSATHS «TIEPECTAHOBKUY,
cBoiictBa. [IpaBuna | «pa3mMenieHue» u «pa3MeLICHUs» U
CJIOXKCHMS U «COYETaHUEY, «coueTaHus» 6e3
YMHOXEHUS «IIEpECTaHOBKUY, IIOBTOPEHUM U €
BEPOATHOCTEH. ONPEACIATh BUABl | IOBTOPEHUSIMU;
Crnyuaiinble KOMOUWHAIHH. 2) Ilpumensietr popMyIibl
BEJIMYMHBI. JUISL BBIYACIICHUS
3. MaTemaru- JuckpeTHble U MEPECTAHOBOK, COYETAHU,
yecKasi CTATUCTUKA | HEIIPEPBIBHBIE pasmeleHui 6e3
H Teopus CIIy4alHbIE IIOBTOPEHUN H C
BepOSAAITHOCTEI BEJIMYMHBI. MTOBTOPEHUSMH.
Yucnossle
XapaKTEPUCTUKU
JACKPETHBIX 2) 3HaTh OCHOBBI 1) Haxoaut BeposiTHOCTH,
CIIy4alHBIX Teopuu PUMEHSS HOPMYIIbI
BEJIMYHH. BEPOATHOCTH, KoMOuHaTOpHUKH, bruHoM
['enepanbpHas TEOPEMBI HerotoHna;
COBOKYITHOCTb U CJIOKEHHUS U 2) Beruucaser
BbIOOpKA. YMHOXKEHUS BEPOATHOCTH CIIy4alHBIX
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JuckperHbie U
MHTEPBAJIbHBIC
BapHalllOHHbIE
panbl. OueHka
YU CIIOBBIX
XapaKTEPUCTHK
CIIy4alHON
BEJIMYUHBI 110
BBIOOPOYHBIM
JAaHHBIM.

BEPOSITHOCTEH.

COOBITHH, TPUMEHSIS
CBOICTBA BEPOSTHOCTEM.

3) Pemate 3agaun
C IPUMEHEHUEM
JUCKPETHOM
CITy4aitHOM
BEJIMYUHBI.

1) OOBscHsieT mpaBuiIa
CJIO’KEHHS] U YMHOXKEHUS
BEpPOSITHOCTEM;

2) IlpuBoauT mpuMepbl
CITy4ailHBIX BEIMYHH;

3) [IpumensieT nmousaTHE
JUCKPETHOH CIIy4alHOMI
BEIMYMHON U1 peLIeHUs
3a]1a4, BOZHUKAIOIINX B
TEOPHUH U MPAKTHUKE.

4) 3HaTh MOHATHUS

1) ConocraBinsieT

JTUCKPETHOM, JTUCKPETHBIE U

HEIPEPBIBHOU HEIPEPBIBHBIE CIIyYalHbIE

CIIy4aitHOM BEJIMYMHBI;

BEJIMYUHEL. 2) PaznuyaeT BUIbI
pacnpezeneHus
JTUCKPETHBIX CITYYaiHBIX
BEJIMYMH: OMHOMHUAIBHOE
pacmpeenieHue,
reOMEeTPUYECKOe
pacrpeenieHue,
TUIEePreoMeTpUUECcKoe
pacrpezesieHue;
3)CocraBisieT Ta0IuILy
3aKOHA PACTIPECICHUS
HEKOTOPBIX AUCPETHBIX
CIIy9aliHbIX BEJTMYHH.

5) Pemarp 1) Ha3piBaer ycioBus

KOMOWHATOPHBIE JUTSI IPUMEHEHUS CXEMBbI

3aJaui MyTeM bepnymnu u dpopmyast

cuctemaruueckoro | baiieca;

nepebopa 2) Ucnonwiyet popmyiy

BO3MOYKHBIX bepuymu u ee cnencrBus

BapHAHTOB U C IIPU pEIICHUH 3a/au.

UCIIOJIb30BaHUEM

npaBmIIa

YMHOXEHHUS.

6) 3naTh 1) Beruucnsier

B3alMOCBS3b MaTeMaTH4eCcKoe

MEXIY 0’KMJaHUE TUCKPETHOM

MaTEeMaTUYECKUM CIIy4allHOM BEJIMYHHBIL;

0KUJAHUEM 2) Beruucnsier AUCnepCcuio

JIUCKPETHOM u

CIIy4alHON cpeaHee KBaJpaTU4ecKoe

BEITUYMHOM, (cranmapTHOE)

JTUCIIEPCUU U OTKJIOHEHHE JIUCKPETHOU

cpenHee CIIy4aifHOM BEJTMYUHBI.

KBaIPaTUYECKOE

(cranmapTHOE)
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OTKJIOHCHUC

7)XapakTepu3oBaT

1) Pemaer 3amauu ¢

b CITy4yaifHbIe HCII0JIb30BaHUEM
BEJIMYMHBI 110 YHCIIOBBIX XapaKTEPUCTUK
BBIOOPOYHBIM TMCKPETHBIX
JTAaHHBIM. ClTy4ailHBIX BEIUYMH;
2) OneHrBaeT YMCIOBBIS
XapaKTEPUCTUKHI
CITy4ailHBIX BEJIMYHH I10
BbIOOPOYHBIM JIaHHBIM.
Kopensb n-oii 1)IIpeobpa3zoBathb 1 )YcranaBnuBaet
CTEIIEHU U €ro anreOpanyeckue COOTBETCTBHE
CBOMCTBA. BBIPaKECHHUS. OIpeIeICHUS KOPHS n-01
[IpeoOpazoBanue CTENEHU U
UppanMOHATBHBIX apu(METHYECKOTO KOPHS
BBIPAXKEHUI. n-o¥l CTENEHH;
Crenens ¢ 2) IIpumensieT cBoicTBa
palnMoHaIbHBIM KOpH$ n-Oi CTENIEHU U
IIOKA3aTENEM. CTETIEHH C PALMOHAIBHBIM
ITpeoGpa3oBanue nokasatesuem 1Jis
BBIPAXECHU, npeoOpa3oBaHus
coJiepKaLIIX UppalMOHAIBHBIX U
CTENEHb C anreOpanyecKux
palnMoHaIbHBIM BBIpa)KEHUII.
MOKA3aTeJIEM. 2) CtpouTthb 1) Ucnonb3yeT cBoiicTBa
Crenennas rpaduk CTENEHHOM | cTeneHHOW QPyHKUMU I
byHkuus, ee GyHKITUH. O0TpabOTKH HaBBIKOB
CBOMCTBA U HOCTPOCHUs IrpaduKa;
4.Cremem 1 rpaduxk. 2) I/Iccnez[vyeT CBOICTBa
HppaunonanbHble CTENEHHON (YHKIUH 110

kopHU. CTeneHHast
byHkus

YpPaBHEHHSA U UX
CHUCTEMEL. MeTOoabI

3aJJaHHOMY TpaduKy.

peneHust 3) YcBouth 1) O0bsicHsIET conepkanue
UPPAlMOHAIBHBIX | QITOPUTM PEIICHUS | ONPEICICHHSI
yYpaBHEHUHU. UPPAIMOHATILHOTO | UPPALMOHAIEHOTO
YpaBHEHHUS, CUCTEM | YpaBHEHHS U
YpaBHEHUH, HaXOJUT 00IacTh
HEPaBEHCTB U JOMYCTUMBIX 3HAUCHUN
CHCTEM UppaIOHAIEHOTO
HEPaBEHCTB. ypaBHEHUS,
2) Pemaer
UppalMOHaNIbHbIE
YpaBHEHHSI W HEPABEHCTBA
METOJIOM BO3BEACHUS
o0enx JacTeil ypaBHEHHS
B N-yIO CTEIEHb;
3)Pemaer
UppalMOHaNIbHbIE
YpaBHEHHSI W HEPABEHCTBA
Y METOJIOM 3aM€EHa
IIEPEMEHHOM.
5. Moka3aTenb [TokazaTenpHas 1) OnuceIBatTh 1Mo 1) PazpsicHsier
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Has U Jorapupmu-
yeckasi QyHKIMHU

byHkuus, ee
CBOMCTBA U
rpaduk.
[Toka3aTenbHble
ypaBHeHus.IIoka3za
TeIbHbIE
HepaseHcTBa.Jlorap
(™M gncaa u ero
CBOMCTBA.
Jlorapupmuue
cKas pyHKUus, ee
CBOMCTBA U
rpadux.
Jlorapupmuue
CKHE€ ypaBHEHHUS.
Jlorapupmuue
CKH€ HEPABEHCTBA.

rpaduKy cBoiicTBa

ompezecHue

MOKa3aTeJIbHON MOKa3aTeIbHOU (PYHKITUU

byHKUIMN. U CTPOUT ee Tpaduk;
2) IlpumeHsieT CBOMCTBA
MoKa3aTeabHON (PYHKIUU
B 3aBHCHUMOCTH OT
ocHoBaHus. 3)Ctpour
rpaduKy Moka3aTelbHbIX
(bYHKIMH.

2) Pemats 1) cnone3yer anroputM

NOKa3aTeIbHbIe peLIeHHs TOKa3aTeTbHOTO

ypaBHEHUS, YpaBHEHUS;

CHUCTEMBI 2) IIpumensieT cBoicTBa

YpaBHEHUU U MOKa3aTeIbHOW (PYHKITUU

HEpPaBEHCTB. B 3aBUCUMOCTH OT

OCHOBaHUS

IIPU pelIeHUN
ITOKAa3aTeIbHBIX
HEPABEHCTB;

3)Ha3siBaeT criocoOsl
pelLIeHNs T0Ka3aTeIbHBIX
YpPaBHEHUN;

4) Pemaer cucremy
ITOKAa3aTeIbHBIX
YPaBHEHUN U HEPABEHCTB.

3) Beruuciath

1) Onpenensiet morapudm

3HAUCHUS 9HClia, 3HAYCHUS

BBIpaXECHHUI, JECSITUYHOTO U

coJiepIKaIINX HATypaJbHOTO Jorapudma;

norapudm. 2) IIpumensieT cBOMCTBA
JorapumMoB 1Jist
npeoOpa3oBaHUs
JorapupMHUUECKUX
BBIPAYKECHHIA.

4) OnuceIBaTh MO 1) Pa3bsicuser

rpaduKy CBOMCTBA | ONpEACIICHHE

JorapupMuUecKon | orapuMudeckoi

byHKIMH B (YHKIMHM U OITUCBHIBACT €€

3aBUCUMOCTH OT CBOICTBA;

OCHOBaHMUSI. 2) Ctpoutr rpadux
JorapupMUUECKOM
byHKIIH.

5) Pemarp 1)Cocrasnser

norapuMuuecKkue | ypaBHEHHS U

ypaBHEHUS, HEPaBEHCTBA 10 YCIOBUIO

CHCTEMBI 3a/1a4u;

ypaBHEHUH U 2) OOBsACHSET CIIOCOOBI

HEpPaBEHCTB. pelieHus
JoTapu(PMUIECKUX
YPaBHEHHUHU.

3) I[IpuMeHsieT cBOCTBA,
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NpaBUjIa MPH PELICHUN
MPaKTHYECKHX 3a/a4 C
JorapupmMamu.

6. IlpousBoanas
U ee MPUMEHeHHne

[Ipenen pyHkIMM B
TOYKE U Ha
OECKOHEYHOCTH.
HenpepsiBHOCTB
(GYHKIMH B TOYKE U
Ha MHOKECTBE.
Onpenenenue
IIPOU3BOJHOM.
[IpousBogHas
CTEIIEHHOMN
byHKIHMH ¢
JIEUCTBUTECILHBIM
MOKa3aTeJeM.
IIpaBuna
HaXO0XKJIEHUs
MPOU3BOHBIX.
dusnueckuil u
reOMETPUYECKUI
CMBICT
IIPOU3BOJHOM.
YpaBHeHue
KacaTeJIbHOU K
rpaduky QyHKIHH.
[IpousBoaHas
CII0’)KHOM
byHKUIHN.
[TpousBogHbIe
TPUTOHOMETPUYECK
X QyHKIIUH.
[IpounsBoaHbIe
MOKa3aTeNbHOU U
JorapuMTUECKUX
byHKUIHN.
[Ipu3znaku
BO3pAaCTaHus U
yOBIBaHUS
GyHKIHN.
Kputnueckue
TOYKHU U TOUYKH
JKCTpeMyMa.
HccnenoBanue
byHKIHAH ¢
MOMOILIbIO
MIPOU3BOAHOMN U
IIOCTpOEHUE €€
rpaduka.
Haubonsimee u
HauMEHbIIIee
3Ha4YeHUs QYHKIUU

1) Onpenensarsb
HENPEPBIBHOCTh
(GYHKIIMH B TOYKE U
Ha TIPOMEKYTKE.

1) Beruucnsier nmpenen
(GyHKIMU B TOUKe, HA
OECKOHEYHOCTH;

2) IIpumensieT cBoicTBa
HENPEPHIBHOCTU (QYHKITHH.

2)Bpraucnsth 1) Haxoaut npou3BoiHY1O
MIPOU3BOIHBIE GbyHKIUH 110
GyHKUIHHA. OIIpEAEIICHUIO;
2) [IpumensieT mpaBuia
muddepeHnrpoBa
HUS PYHKITUH.
3) YcBouts 1) PackpeiBaer
TEOMETPUUYECKUN W | PU3NUECKHUI 1
duznueckuit TEOMETPUYECKHUM CMBICIT
CMBICT MPOU3BOIHON (PyHKLINU;
MIPOU3BOAHOM. 2) CocTaBisieT ypaBHEHUE

KacaTellbHOU K TpaduKy
(YHKINU IO aJITOPUTMY;
3) Beruucnser ckopocTs 1
YCKOpPEHHE JABHKEHHUSL.

4) Haxoauth
MIPOU3BO/IBIC
CIIOXKHBIX
GyHKIHA.

1) Onpenensier u
KOHCTPYHUPYET CII0KHYIO
byHKIHIO;

2) [IpumMeHsieT mpaBuIIO
BBIYHCIICHUS
MPOU3BOAHOMN CIIOKHBIX
byHKIMH Tpu
BBITIOJTHEHUH 33/1a4.

5) UccnenoBath

DIlpumenser

byHKIMHA HA He00X0oaInMOe 1
MOHOTOHHOCTb. JOCTaTOYHOE yCIIOBHE
Bo3pacTaHus (yObIBaHHS)
(GyHKIMU Ha HHTEpBAJIE;
2) AHaIM3UpyeT CBOWCTBA
(YHKINU C TOMOIIBIO
MPOU3BOAHON U CTPOUTH
e€ rpaduk.
6) Co3nath I)IIpumMeHsieT anroput™
MaTeMaTHYECKUe HAXO0XJICHUS
MOJIEJH 33/1a4 Ha HauOOJIBIIETO U
oTpenieieHne HAaUMEHBIIIETO 3HAUCHUS
HauOOJIBIIIETO U (yHKIIMH Ha OTPE3KE;
HaWMEHBILIETO 2) Pemiaer nmpakTuueckue
3HaYeHUs PYHKIHUH | 3a/1a4l HA HAaXO0XICHHE
Ha OTpE3KE. HauOOJIBIIEr0 U

HaMMEHBIIETO 3HAYCHHS
byHKIMH.
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Ha OTpE3Ke.

7. llepBooOpa3nas
U HHTerpaJ

[lepBooOpasnas u
HEOIpeIeTICHHBIN
WUHTErpall.
CBoiicTBa
HEONPEeIeIEHHOT O
MHTETrpana.
Hurerpan
CTETICHHOM
byHKIMU C
NEUCTBUTEILHBIM
IOKa3aTelIeM.
Nurterpan
MoKa3aTeIbHOM
GyHKIHH.
KpuBonuneiinas
Tpamnenus u ee
IIOIIAb.
OnpeneneHHbIi
uHTerpai.Beruuce
HHUeE IIoniaaei
TUTOCKUX UTYp C

l)Haxonuts
epBOOOPa3HYIO
GYHKIUH 1
HEOIpeIeTECHHBIN
WHTETpall.

1)PackpeiBaet
COJIep>KaHUE MOHATHS
nepBooOpazHoil PpyHKINH
U HEONIPEEICHHOT O
MHTErpaa;
2)Beraucnser
HEOIPEIEIEHHBIE
UHTETpabl;

3) Beruucnser unrerpan
MOKa3aTeIbHOU (PYHKITUU
U CTETICHHOHN (DYHKILIUH C
JNIEVUCTBUTEILHBIM
MOKa3aTeJIeM.

2) BoeruucnaTs
ONPEAEICHHBIN
UHTETpall,
IJI0IIAAb TIIIOCKOM
burypsl u o0bemMa
TeJa BpallleHHUs!.

)IIpumensieT popmyity
Hrerorona-Jleitoauna st
HaXO0XACHUS MJIOIIAAH
KPUBOJIMHEHHON
Tpanenuy;

2)Bplunciser miomaab
TIJIOCKOH (UTYPHI,
OTPaHUYECHHOMN

MOMOIIbIO 3aJJaHHBIMU JIMHUSIMH;
OIIPEEIEHHOTO 2) Beruucnser oobem Tena
MHTETpaa. BpallleHUs.
Brruncnenue
00BEMOB TeN
BpAIllCHUS C
MOMOIIbIO
OTIpEIeIIEHHOTO
MHTETpaa.
AKCHOMBI 1)3HaTh aKCHOMBI 1) [Mosicusiet coneprrkanue
CTEPEOMETPUH U HX | CTEPEOMETPUH U UX | aKCHOM CTEPEOMETPHH, UX
CIIEICTBUSL. CIIEICTBUSL. CJIeNICTBHI; 2)3anmuChIBaeT
B3aumnoe aKCHOMBI CTEPEOMETPUHU U
pacrosoxxeHue UX CIIEICTBUS C TIOMOIIIbIO
JIBYX TIPSIMBIX B MaTeMaTHYeCKHX
IIPOCTPAHCTBE. CHUMBOJIOB.

8.AkcHOMBI POCTD
B3anmuoe 2) IIpencraBisTh 1) IIpumensieT 3HaHUE O
cTepeoMeTpHUH. %
pacrosoxxeHue B3aMMHOE CBOMCTBAX MapaieNbHbIX
IHapaniaejJbHOCTH N
" psIMO U pacrnonoKeHue Y CKPEIHBAIOIIUXCS

MJIOCKOCTH. IpSIMBIX B MPSIMBIX B IIPOCTPAHCTBE

nepneHaNuKYJIsIPHOC
B3aumnoe MIPOCTPAHCTBE. [IPY PEIICHUH 3a]1aY;

Th B IPOCTPAHCTBE
pacroyioXeHue 2) OOBsICHSAET NMPU3HAKH,

JIBYX IIJIOCKOCTEH.
Yron mexnay
NpsIMBIMH B
MPOCTPAHCTBE.
[Iepnenpukymsip u
HaKJIOHHAsA. YTOII

CBOMCTBA MapaJUIEIbHOCTH
U NIEPIICHIUKYJIAPHOCTH
MPSIMBIX, IPUMEHSAET UX
IIPY PEIICHUN 33]a4.

3) [IpeacraBnsTh
apaJuIeIbHOCTh U

1) PackpriBaer cMbIc
HepIeHANKYIIsIpa,
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MEXAY IpsMOHN U NEPHEHAUKYJISIPHO | HAKJIOHHOM U IIPOEKIUU
TIJIOCKOCTBIO. CTb MPSIMOH U HAKJIOHHOM B
Teopema o Tpéx IUIOCKOCTH, IIPOCTPAHCTBE;
MEePHEHANKYISIPaX. | MIOCKOCTEH. 2) OOBACHSIET NPU3HAKH,
Yron mexnay nByms CBOKCTBA NAapaUIEIbHOCTH
IIJIOCKOCTSIMH. Y IEPIEHANKYISIPHOCTH
JIByrpaHHBIN yroiI. IIPSIMOM U TUIOCKOCTH;
Paccrosinue B 3)[IpumMeHnsieT mpu3HaKu
IIPOCTPAHCTBE. NapajuIeIbHOCTH U
MEePIEHIUKYIIPHOCTH
IIJIOCKOCTEM MPHU PELLICHUN
3a/1a4.
4) YcBouth 1) Onpenensier yron
MOHATHE yTia MEXIy JBYMs MPSIMBIMU B
MEXIY IByMS IIPOCTPAHCTBE;
MPSIMBIMH B 2) N3obpaxaet yrou
IIPOCTPAHCTBE, MEXIy NPSMOU U
yrila Mexuay IIJIOCKOCTBIO, YTOJ MEXTY
IpsIMOM U IJIOCKOCTSIMU;
TIJIOCKOCTBIO. 3)Onpenensier 3HaueHNE
yrIijla MeXIy NpsSIMOU U
IIJIOCKOCTBIO, yTIa MEXIY
IJIOCKOCTSIMHU.
5) 3nath Teopemy o | 1) [Ipumenser Teopemy o
Tpex TpeX NEPIEHIUKYIIIpax
NEPNEHAUKYISPAX. | IPU PELICHUH 3a/1a4;
2) Haxoaut paccTtosiHuE OT
TOYKH JI0 TJTIOCKOCTH U
MEXIY
CKpELIMBAIOIINMUCS
MPSIMBIMU.
[TpssMoyronbHas 1)YcBouth 1)1306paxkaer BEKTOp Ha
cucrema olpezeeHue IJIOCKOCTH U B
KOOpPJIMHAT B BEKTOpa U IIPOCTPAHCTBE,
IIPOCTPAHCTBE. JEHCTBUH C OIMUCBIBACT €€,
9. MpsiMoyroabHas Koopaunatsi BEKTOpaMHU B 2)Haxoaut KOOPI[I/IH&TBI Hu
cHeTeMa BEKTOpa B IIPOCTPAHCTBE. JUIMHY BEKTOPA;
MIPOCTPAHCTBE. 3) Onpenernsier
KOOPAMHAT H
BEKTOPbI B JlnnHa BekTopa. KOJUINHEAPHOCTh U
Paccrosinne mexay KOMILUIAHAPHOCTh
NPOCTPAHCTBE

ABYMsI TOYKaMHU.
Koopaunatsl
CepenHbI OTPE3Ka.
KonnuueapHocts u
KOMILIAHAPHOCTh
BEKTOPOB.

BEKTOPOB B ITPOCTPAHCTBE;
4)[TpuMeHseT yCIoBHE
KOJUIMHCApPHOCTHU U
KOMIUTAaHAPHOCTH
BEKTOPOB MPH PEIICHUH
3aj1a4;
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Paznoxenue 5) BeimonHseT cloKeHne
BEKTOpa 110 TPeEM U BBIYMTAaHUE BEKTOPOB,
HEKOMIUIAHAPHBIM YMHOKEHHUE BEKTOpPA Ha
BEKTOpaM. YHCIIO;
VYpaBHenue chepsl. 6)Haxomut ckaispHoe
Crnoxenue IIPOU3BECHUE BEKTOPOB.
BEKTOPOB, 2)BbINONHATH 1)Onpenensier paccTosiHue
YMHOXXEHUE pacueTsl MEXIY ABYMS TOUKaMH;
BEKTOPA Ha YHMCI0. | pacCTOAHUS Mexay | 2)HaxoauT koopanHaTel
CkanspHoe JIBYMsI TOUKaAMHU. CepeIMHbI OTPE3Ka B
IIPOU3BE/ICHUE IIPOCTPAHCTBE.
BEKTOPOB.
3) Haxomuth I)PacknaabiBaeT BEKTOP
ypaBHeHHE C(Eephl. | IO TPEM
HEKOMIUIaHAPHBIM
BEKTOpaM;
2) IIpumensier npu
peLIeHUH 3aa4
ypaBHeHHE chephbl.
[Tonsitue 1)YcBouth 1) PackpriBaeT
MHOT'OTpaHHUKA. HOHSITHE coJiepKaHue
[Tpusma u eé MHOT'OI'paHHHUK. MOHATUS. MHOTOTPaHHUKA

aneMeHTsl. [Ipsamas
Y TIPaBUJIbHAS

U €T0 JIEMEHTOB;
2) OOBACHSIET CBOMCTBA

MIPU3MBL. MHOT'OTPaHHUKOB T10

Pa3Béprka, BUJIAM.

miomaab 0okoBo | 2) Pemrats 3amaun | 1) M300paxaer

U TIOJTHOM Ha HaXOXKJECHUE MHOT'OTPaHHUKHA U

MOBEPXHOCTEN AJIEMEHTOB BBITIOJIHSIET HUX Pa3BEPTKH;

MIPU3MBI. MHOTOTPaHHUKOB, | 2) OnpenenseT BUIbI

[Tapannenenunen u | miomaau MPaBUIIbHBIX
10.Muororpaun €€ DJIIEMEHTHI, MTOBEPXHOCTH. MHOT'OI'PAHHUKOB;

HUKH cBoiictBa. Ky0. 3) Pemaer 3aqauu Ha
[Mupamuna u HaXO0X/ICHHUE AJIEMEHTOB
yCeueHHast MHOT'OTPaHHUKOB;
nupamMuja, ee 4) IlpumensieT GopMyIIbl
SJIEMEHTEL. IUTOIAaU OOKOBOU U
Pa3Béprka, MOJHON MOBEPXHOCTHU
1011 OOKOBOU MHOT'OTPaHHUKOB MpHU
U TIOJTHOU pELICHUH 3a/1a4.
[IOBEPXHOCTEN
NUPAMUJIBL U
YCEUEHHOU
MUPAMHU/IBI.

[IpaBunbHbIE
MHOTOTPaHHHKH.
Humunap, ero 1)3uath Tena 1) Onpenensier
JJIEMEHTHI. BpallleHus. UWIMHIP, KOHYC,

11. Tena Bpamenus | Pa3séprka, YCEUYeHHBIH KOHYC, cdepy,

U HX 3J1eMEeHThI ionaau 60KoBoi 11ap ¥ X AJIEMEHTHI;

Y TIOJHOM 2)Pacno3Haer Ha
MOBEPXHOCTHU yepTexax U MOJEJNIX Tea
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uuuHApa. Konyc
Y YCEYEHHBIN
KOHYC U €ro

BpAaICHUS;
3) Uzobpaxkaet Tena
BpalICHU Ha IJIOCKOCTU U

12. O0BLeMBbI TEI

JJIEMEHTHI. pasnuyaeT pazBEPTKU

Pa3zeéprka, TeJl BpAlCHUMN.

I0IaaAb O0KOBOM | 2) BerauciasTs 1)IIpumenser ¢hopMyIibl

U IIOJIHOH Iom@aa OOKOBOM | IUIOIaau OOKOBOM

MOBEPXHOCTHU Y TIOJTHOU MOBEPXHOCTHU TeJ

KOHYycCa U MOBEPXHOCTH Tell BpAallleHUsI TIPU PEIICHUU

YCEUEHHOTO BpAIlICHUS. 3a7ad4;

konyca. Cdepa u 2) Ilpumensietr hpopmMyIibl

map. [Inomanp IUTOIIAAN ITOJTHON

MOBEPXHOCTH MMOBEPXHOCTHU TeJ

cdepsl. CeueHus BpallleHUsl TpPU pPelIeHUU

TeJl BpallleHU I 3a4ad4.

IUIOCKOCTBIO. 3)Pemath 1) N306paxaer
CTepeoMeTpude CEUCHUS TEJI BPAIICHHUS
CKHE 3aJ]a4u1 Ha MJI0CKOCTHIO;
HaX0KIeHHE 2)Pemaer 3a1a4m Ha
3JIEMEHTOB Tell HaXO0X/ICHHE AJIEMEHTOB
BpaIllCHUSI. TEJ BpAICHHSI.

OO6mue cBoiicTBa 1) YcBouth 1) OOBsicHsET CBOWICTBA

00BEMOB Te. orpeseNieHue 00BEMOB

O0BeM IPHU3MBI.
OO6BbeMbl
NUPAMUJIBI U
YCE€UYEHHOU
nupamMuel. O0beM
UIAH]IPA.
OO0BemMBbI KOHYCA U
YCEUEHHOTO
koHyca. Oobem
niapa M ero 4acrem.

00beMa MPU3MBI,
nUupamMuabl 1

POCTPAaHCTBEHHBIX TET;
2) Ilpumensietr popmyty

YCEYCHHOM HaXOXICHUS 00beMa
nupamMu/bl. MMPU3MBI, IUPpAMUIBI U
YCEUECHHOM
IMupaMuabl.
2) YcBouTh 1) Ucnonwzyet dhopmyy
onpeieseHue HaXO0XJICHHUS 00beMa
o0beMa IMIIMHAPA, | IUJIHHIPA, KOHYCa U
KOHYC, YCEUEeHHOTO KOHYCa, MIapa;
YCEYCHHOTO 2) Pemaet ocHOBHBIE

KOHYyca, Il1apa.

THIIBI 0a30BBIX
CTEPEOMETPHUICCKUX 3a]1a4
Ha BBEIYHCIIEHHE O0OBHEMOB
TEJ1 BpaICHHMSI.
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1.AObkaceiMoBa  A.,  XKymarynoBa 3. Anrebpa u Havasa asanu3a. Meroandeckoe
pykoBoacTBo+ CD, numaktudeckue marepuaibl, cOopHuk 3amad, 10 kmacc, Anmatel: Mekrer,
2019r.
2.AObuTKaceiMoBa  A., Kymarymoa 3. AnreOpa u Hauyana aHanm3a. MeToauyeckoe
pykoBoacTBo+ CD, mumaktudeckue martepuansl, cOOpHUK 3amad, 11 xmace, AnmaTel: MekTer,
2020r.

3.AbbuikaceiMoBa A., XKymarynoBa 3. KopuaeBckuii B., Anrebpa u Hayana aHammu3a:
aneKkTpoHHBINA TpeHaxep+ CD-muck, 10 kmace, Anmater: Mexkrer, 2019r.
4.A6pukaceiMoBa A.,  JKymarynosa 3. KopuaeBckuit B., Anrebpa u Havajma ananmsa:

anekTpoHHbIA TpeHaxep+ CD-muck, 11 kmace, Anmater: Mexkrer, 2020r.

5.CmupnoB B., TysikoB E, I'eomerpus. Meroauueckoe pykoBojctBo, 10 kmacc. Anmarsl:
Mekrer, 2019r.

6.CmupnoB B., TyskoB E, 'eomerpus. cOopuuk 3axay, 10 knacc. Anmarsl: Mekren, 2019r.
7.CmupaoB B., TyskoB E, TI'eomerpus. Meromuueckoe pykoBojacTBo, 11 kmacc. Anmarsl:
Mekrern, 2020r.

8.CmupaoB B., Tyskos E, ['eomerpus. coopuuk 3amay, 11 kmacc. Anmarer: Mekrer, 2020r.

9. ITak O.,Apnaxynst /., Eckennuposa E., Kypman b., Ananiunosa I'. Anre6pa u Hauana
aHanm3a . MeTonuueckoe pyKoBOICTBO(AJIEKTPOHHAs Bepcusi) AnMartsl kitar, 2019r.

JlonmosiHUTE/IbHBIE PEeKOMEHTyeMble CPeACTBA 00yUYeHus :
1. cipaBOYHO-UHCTPYKTUBHBIC TAOIHUIIBI;

2. MyJTbTUMEIUINHBIA POCKTOD;

3. INIaKTHYECKUE MaTepUabl;

4. KOMIIBIOTEPHBIN KJI1acc.
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