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1. IMosicHUTEJBLHAA 3aNHCKA

TunoBas yueOHas mporpamma paspaboTaHa B COOTBETCTBUHU C MpUKa3zaMu MUHHUCTpa
oOpazoBanusi u Hayku PecrnyOnmku Kazaxcran ot 31 oktabps 2018 roma 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, 0011Iero 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
JUTEpPaATYyphl, B TOM YHCIIEC Ha 3JIEKTPOHHBIX HOCUTESIX" .

Lenb: oBnajeHne MaTeMaTHYECKUMH 3HAHUSMH, HEOOXOAMMBIMM JUI NMPUMEHEHHS B
MPAKTUYECKON JEeATENbHOCTH, M HW3YYEHHUS CMEXKHBIX JTUCHUIUIMH, JUIS TPOJOJKEHUs
0o0pa30BaHUs; MHTEIUICKTYalbHOE pa3BUTHE YyYallUXCd HA OCHOBE OOIIEYEeTIOBEUECKUX
LEHHOCTEH U JIYUIUX TPaAUIUA HAIIMOHAJIBHON KYJIBTYPhI

3agaun:

1) co3maBaTh YCIOBHS IS KAuyeCTBEHHOTO OCBOCHHMS OCHOB MAaTEMAaTHKH, JalbHEHIIero
(opMHpOBaHUS M Pa3BUTUS MAaTEMAaTUYECKUX 3HAHUHM, YMEHUI M HABBIKOB, HAIPaBJICHHBIX Ha
Pa3BUTHE UHTEIIEKTYyaJIbHBIX KaYeCTB IMYHOCTH;

2) CONEWCTBOBATH MPHUMEHEHHIO MAaTEMAaTHYECKOTO S3bIKa M OCHOBHBIX MaTeMaTH4eCKUX

3aKOHOB, U3YYEHUIO KOJTUYECTBEHHBIX OTHOILLICHHI Y MPOCTPAHCTBEHHBIX
dbopM AJis perieHus 3a7a9 B Pa3IMYHbIX KOHTEKCTAX;
3) HampaBIATh 3HAHUS YYAIIMXCS HA CO3JaHME MAaTeMaTHUYECKUX MOJCIEi c

[ENbI0 PEIIeHUs 3a]a4, U OOpaTHO, WHTEPIPETHUPOBATH MATEMATHUECKUE MOJETH, KOTOpBIC
OIKCHIBAIOT PEATIbHBIE MTPOLIECCHI;

4) pa3BUBaTh JOTMUYECKOE M KPUTUYCCKOE MBINUICHUE, TBOPUECKUE CIIOCOOHOCTH IS ToI00pa
NONXOMANINX MAaTeMaTHYECKMX METOAOB TpU pEHIeHUH MPAKTUYECKUX 3a]ad, OLEHKHU
MOJTyYEHHBIX PE3YJIbTATOB U YCTAHOBJICHUS UX IOCTOBEPHOCTH;

5) pa3BHBaTh KOMMYHHKATHBHbIC HABBIKH, B TOM YHCJIC CIIOCOOHOCTH MepeaBaTh HHPOPMAIHIO
TOYHO U TPAMOTHO, a TAK)X€ UCIOIB30BaTh HHPOPMAIIMIO U3 PA3TUYHBIX UCTOYHUKOB, BKIIIOYAsI
myOJIMKaIUU U 3JIEKTPOHHBIE CPEJICTBA;

6) pa3BUBaTh JIMYHOCTHBIC KAuyeCTBa, TaKHE KaKk HE3aBHUCUMOCTb, OTBETCTBCHHOCTb,
WHUIIMIATUBHOCTh, HAaCTOMYMBOCTH, TOJEPAHTHOCTb, HEOOXOAMMBIE KaK IJIsi CaMOCTOSTEIbHON
paboThIL, TakK U AJst pabOTHI B KOMAH/IE;

7) pa3BUBaTh HAaBBIKK HCIOJB30BaHHS HH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B
mporecce 00y4eHHs] MaTeMaTHKe.

ConepkaHve THUIIOBOW MporpaMmbl «MaTeMaTruka» BKIIOYAET COACPKAHUE TPEIMETOB
«l'eomerpusi» u «Anrebpa um  Havanma aHanmmza» i 10-11 kimaccoB  ecTecTBEHHO-
MaTEeMaTUYeCKOr0 HaIpaBJCHUS YPOBHS OOIIETO CpeaHEero oOpa3oBaHUsS 1O OOHOBIEHHOMY
COJIEpIKaHUIO.

B TumoBo#t mporpaMMe mo MareMaTHKE €CTeCTBEHHO-MaTeMaTHYeCKOro HarpaBiICHHS
npexycMorpeno 16 pasgenoB: «PyHkuus, ee CBOWCTBa M rpaduk», «TpuUroHOMETpUYECKHE
byskuum», «MHOTOWIEHB», «MareMaThyeckas CTaTHCTHKA M TEOPHS  BEPOSTHOCTEH»,
«Crenern u kopHU. CrenenHas ¢yHKius», «llokasarenpHas u jnorapudmuyueckas QyHKIIUUY,
«IIpenen pyHkmu u HempepbIBHOCTE», «IIpow3BogHas u ee npuMeHnenue», «IlepBoodOpasnas u
UHTETpaI», «KommnekcHbie uyucna», «JluddepeHunanpapie ypaBHEHUS», «AKCHOMBI
ctepeometpuu. [lapamiensHOCTh M MEPHEHIUKYISIPHOCTh B MpoCTpaHCcTBe», «lIpsaMmoyronpHas
cHUCTeMa KOOPIWHAT U BEKTOPHI B MPOCTPAHCTBEY», «MHOTrOrpaHHUKNY», «Tena BpalleHus U UX
35eMeHT», «O0BEeMEBI TEI».

OO0beMm yueOHOW Harpy3ku ydeOHOW mucruruimHbl "Maremaruka" coctaBiser 180
4acoB.



[Mlpu co3manmm paboumx y4eOHBIX MPOTpPaMM OpraHU3alHs TEXHUYECKOTO U
po(hecCHOHATEHOTO 00pa30BaHUs UMEET MPaBO:
- BEIOMPATH PA3IUYHbIC TEXHOJIOTHH 00y4eHUs, (OPMBI, METO/IbI OPTaHU3AINY U BHJIBI KOHTPOJIS
y4eOHOTO MpoIiecca;
- pacmpenensTh 00muii 00heM 4acoB yueOHOTO BpEMEHH Ha pa3Jiesibl U TeMbI (0T 00beMa Jacos,
BBIACIICHHOI'O Ha U3YUCHUC I[I/ICI_[I/IH.HI/IHBI);
- 000CHOBaHHO M3MEHAThH YYCOHYIO ITPOrpaMMy B H3yUCHHU €€ MOPSIKa.

2. TemaTH4ecKkHii NJIaAH TUCIHUILINHEI

KosmnuecTBo yacoB
3ansTus
o v
e HaumeHnoBaHue pa3aesioB U TeM Beero < 2
S 5
= =
Pa3znen 1. dyHkumus, ee CBOiicTBAa U rpaguk * * *
1 Tema 1. ®ynkmus u cnocoOwI ee 3amanus. [IpeodbpazoBanus
rpaduKoB QyHKIHI.
2 | Tema 2. CBoiicTBa (OyHKITHH.
3 | Tema 3. IpoOHo-nuHeHHas PyHKITHS.
4 | Tema 4. TloHsITHS CIOXHON ¥ 0OpaTHOM (PYHKITHH.
Pa3nen 2. Tpuronomerpuyeckne GyHKIMH * * *
Tema 1. Tpuronomerpudeckue GyHKITUU UX CBOWCTBA U
5 | rpaduku. IToctpoenne rpadukoB TPUTOHOMETPUUECKUX
(GYHKIHHI ¢ TOMOIIBIO TPeoOpa30BaHMIA.
6 Tema 2. ApkcuHycC, apKKOCUHYC, apKTaHI'€HC,
apKKOTAHTEHC.
Tema 3. OGpaTHbIC TPUTOHOMETPUYECKUE (DYHKITHH, X
7 cBoiicTBa u rpaduku. [IpeobpazoBanne BeIpaskeHHH,
CoJIeprKalluX apKCHHYC, apKKOCHHYC, apKTaHT€HC,
ApKKOTAHTEHC.
8 Tema 4. [IpocTeiimue ypaBHEeHHsI, COAEpKalne oOpaTHBIE
TPUTOHOMETPHUYECKUE (PYHKITHH.
9 | Tema 5. IIpocTeiine TPUrOHOMETPUUECKHIE YPAaBHEHHUS.
10 Tema 6. NIUGTO,Z[BI peLIEeHUs TPUTOHOMETPUYECKUX
YPaBHEHHH U UX CUCTEM.
11 | Tema 7. PenieHne TPUrOHOMETPUUECKUX HEPABEHCTB.
Pasznen 3. MHOro4J1eHbI * * *
Tema 1. MHOro4sI€HBI C HECKOJIBKUMU ITEPEMEHHBIMHU U X
12 | crangaptHblil BUI. OJHOPOAHBIE U CHMMETPUYECKHE
MHOTOYJICHBI.
13 Tema 2. OOmumii BUI MHOTOUYJICHA C OJTHOM MEPEMEHHOM.
Jlenenue «yroJKkoM» MHOTOUYJIEHa HA MHOTOUJICH.
14 Tema 3. HauxoncﬂeHHe KOpHEH MHOTOWIECHA C OAHOU
MIEPEMEHHON METOZ0M Pa3JI0KEHHsI HA MHOKUTEH.
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Teopema besy. Cxema I'opHepa.

15

Tema 4. Meton HeomnpeeneHHbIX KO PHUITUEHTOB.
Teopema o panmoHATEHOM KOPHE MHOTOWICHA C IIEIBIMU
kod(purmeHTamu.

16

Tema 5. YpaBHEHUS BBICIINX CTENEHEN, IPUBOIUMBIE K
BHJIy KBaJIpaTHOTO ypaBHeHHs. O000IIIEHHAs TeopeMa
Buera 11 MHOrOUJIeHa TPETHEro MOPSIKA).

Pa3znea 4. MaTreMaTH4ecKasi CTATHCTHKA
U TeOpHUsl BEePOATHOCTEH

17

Tema 1. DemMeHTHI KOMOMHATOPUKU U UX IPUMEHEHHE JIJIsI
HAXO0XJICHUS BEPOSITHOCTH coObITHI. bruHoM HbioToHa mytst
npUOIMKEHHBIX BEIYUCICHHI.

18

Tema 2. BeposiTHOCTH COOBITHSI U €€ CBOMCTBA. Y CIIOBHAS
BEpPOSATHOCTH. [IpaBuia coxxeHuss 1 yMHOKEHUS
BEPOSITHOCTEM.

19

Tema 3. ®opmyna nonHoM BeposiTHOCTH U popmyra baiieca.
®opwmyina bepnyun u ee cieactBus BeposTHOCTHBIE
MOJEJIA PEAIbHBIX SIBJICHUN U ITPOLIECCOB.

20

Tema 4. Cinyualinble BeTUYUHBI. JIMCKpETHBIE CTydailHbIe
BennyuHbl. [IoHATHE HENPEPBIBHON CIIy4aliHON BEJIMYUHBI.
3aKOH pacnpeiesIeHUs] JUCKEPTHOM CITy4YailHOW BEJTMYUHBI.

21

Tewma 5. UncioBble XapaKTEpUCTUKHU JUCKPETHBIX
CJIy4allHBIX BEJIMYMH. BHUIbl pacnipeneneHus: TUCKPETHBIX
CIIy4ailHBIX BEIMYMH. 3aKOH OOJIBIINX YHCEll.

22

Tema 6. ['enepasibHasi COBOKYITHOCTh U BHIOOPKA.
HI/ICerTHBIe 1 MHTCPBAJIbHBIC BApUALTMOHHBIC PAIBI.

23

Tema 7. O1ieHKa YUCIIOBBIX XapaKTEPUCTUK CIIy4alHOU
BCJIIMYHNHBI 110 BBIGOpO‘-IHI:IM JaHHBIM

Pa3znen 5. Crenenu u kopHu. CteneHHasi QyHKUMS

24

Tema 1. KopeHs N-0ii cTeNEHU U €ro CBOICTBA.

25

Tema 2. CteneHb ¢ pallMOHAIbHBIM IIOKa3aTENIEM.
[IpeoOpazoBanme BBIpaXEHUN, COIEPKAIINX CTEIIEHD C
palMOHAIbHBIM IOKA3aTENIEM.

26

Tema 3. [IpeoOpa3oBaHue UPpaMOHATBHBIX BRIPAKCHHUH.

27

Tema 4. CrenenHasi QyHKIUs, €€ CBOWCTBA U TpaduK.

28

Tema 5. UppaninoHasibHbI€ YPABHEHUS U UX CHCTEMBI.

29

Tewma 6. UppatmonajibHble HEPABEHCTBA.

Pa3nen 6. [loka3zaTesbHas u Jorapupmudeckasi GyHKIMU

30 | Tema 1. IToka3zarenpHas QyHKIIHs, €€ CBOMCTBA U rpaduK.
31 | Tema 2. Iloka3arenbHble YPaBHEHHS U UX CUCTEMBI.
32 | Tema 3. [Toka3aTenbHbIC HEPABEHCTRBA.
33 | Tema 4. Jlorapudm 4rcia U ero cBOicCTBa.
34 Tema 5. Jlorapudmudeckast GyHKIHS, €€ CBOMCTBA U
rpaduk.
35 | Tema 6. Jlorapudmudeckne ypaBHEHHUS U UX CUCTEMBI.
36 | Tema 7. JlorapudmMuuecKkue HEPaBEHCTBA.
Pasnea /. Ilpenen pyHKIMHU U HENPEPbIBHOCTh
37 Tema 1. [Ipenen pyHKIIMM B TOUKE U HA OECKOHEYHOCTH.
[Ipenen 4MCIOBOM NOCIEAOBATEIBHOCTH.
38 | Tema 2. [lepBblii 3amMedaTebHBIN TPEIEI.
39 | Tema 3. HenpepbIBHOCTh (PYHKIIMH B TOYKE M HA
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| MHOXECTBE. ACHMNOTOTHI Ipaduka QyHKIIUH.

Pa3nen 8. [IpousBoaHasi U ee NPUMEHEHH

Tema 1. Onpenenenue nponsBogHoi. IlpaBuna HaxoxaeHUS

40 | mpousBoaHbIX. [Ipon3BogHAs cCTENEHHON QYHKIIUU C
JeWCTBUTEIILHBIM TIOKA3aTEJIEM.

a1 Tema 2. ®uU3nUYECKU U TEOMETPUUECKUN CMBICIT
npou3BoaHoM. [lonsTie nuddepennmana GyHKIHH.

42 | Tema 3. YpaBHeHHE KacaTeabHOHN K rpaduKy hyHKIIHUH.

43 | Tema 4. IIpon3BoAHBIC TPUTOHOMETPHIECCKUX (PYHKITUH.

44 Tema 5. IlpousBoHast CIOKHONH U OOpaTHBIX
TPUTOHOMETPUUECKHUX DYHKITHH.

45 Tema 6. [Ipon3BoaHast MOKA3aTEIBLHON U JTOTapU(MUIECKOM
byHKIIH.

16 Tema 7. Bropas npousBoaHas GyHKINH U ee HPU3NIECKON
CMBICII.
Tema 8. IlpuszHaku Bo3pacTaHus U yObIBaHUS (QYHKIIUH.

47 Kputnueckue TOUKM ¥ TOUKH SKCTpeMyMa (QyHKIINU.
Boruytocts ¥ BIIYKIIOCTH Tpaduka GyHKIuH. Touku
nieperuoa.

48 Tema 9. MccnenoBanue (yHKIIUU C TOMOIIBIO
MIPOM3BOJHBIX U MOCTpOeHUE rpaduka GyHKIIHUH.

49 Tema 10. Haubonpiiee 1 HauMeHbIIee 3HAYCHUS (PYHKITHH
Ha OTpE3Ke.

Pasnen 9. [lepBooOpa3Hasi u HHTErpasa

50 Tema 1. IlepBooOpazHasi 1 HEONPEAEICHHBI HHTETPaL.
CBoiicTBa HEONPEACICHHOTO NHTETpaa.

51 Tema 2. MHTErpan creneHHoi QyHKIMH C 1eHCTBUTEIbHBIM
MIOKa3aTeseM U MOKa3aTelbHOU QYHKIUH.

50 Tema 3. KpuBonuHeiiHas Tpaneuus U ee IIomab.
OnpeneneHHblid HHTErpall.

53 Tema 4. [IpuMeHeHne ONPEaEIEHHOr0 HHTErpaia npu
pELICHUH T€OMETPUUECKUX U (PU3UUECKUX 3a/1aU.

Pa3gen 10. KommiekcHble yuc/a

54 Tema 1. ManMbIe yncia. OnpeneneHne KOMIUIEKCHBIX
qucedl.

55 Tema 2. JlelicTBUS Hal KOMIICKCHBIMU YHCJIAMH B
anrebpanveckoii hopme.

56 Tema 3. KomruiekcHbIe KOpHH KBaJIpaTHBIX YPaBHCHHI.
OcHoBHas TeopemMa aaredpsl.

Paznea 11. lnddepennnanbHbie ypaBHEHHS

57 Tema 1. OcHoBHBIE cBeneHUs 0 AU epeHITnaTbHBIX
YPaBHECHHUSIX.

58 Tema 2. Tuddepennmanbpabie ypaBHEHUS IEPBOTO OPsIKa
C pa3aCAOIMMUCS NCPEMCHHBIMMU.
Tema 3. Jlunetinpie omHOpOaHBIE TU(depeHITnaTbHBIC

59 | ypaBHEHHs BTOPOTO MOPSAKA C TOCTOSHHBIMU

kod(purmenTamu.

Pasznen 12. Akcuombl ctepeomerpuu. [lapasienbHocTh U

NePHeHANKYJISIPHOCTh B NPOCTPAHCTBE

60

| Tema 1. AKCHOMBI CTEPEOMETPUM U UX CIICJICTBUS.
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[TapaenpHOCTB IPSIMBIX B IIPOCTPaHCTBE. B3anmuoe
pacnoIokKeHue NpsIMBIX B IpOCTpaHcTBe. B3anmHoe
pacronaoKeHue npsamMou u rmiockoctu. [lapannenbHocTh
IJIOCKOCTEM.

Tewma 2. [lepneHANKYIIPHOCTD IPSIMOM M INIOCKOCTH.

61 | Teopema o Tpex meprieHauKyJsApax. Paccrosaus B
MIPOCTPAHCTBE.

62 Tewma 3. Yrjm B MpocTpaHcTBe. [lepneHauKyasspHOCTh
MIJIOCKOCTEM.

63 Tema 4. OpTOl"f)HaJ'II)HaSI MIPOEKITUS TIIIOCKON (UTYPBI HA
IIJIOCKOCTh U €€ MIIONIA/Ib.
Pasnen 13. [IpsimoyroJibHasi cucTeMa KOOPAHHAT H

BEKTOPbI B IPOCTPAHCTBE

64 | Tema 1. BekTopbl B IPOCTPAHCTBE U JEHCTBUS HAJl HUMH.

65 Tema 2. KosnnmnHeapHble B KOMIUTAaHAPHBIE BEKTOPHI.
PaznoskeHre BEeKTOpa Mo TPEM HEKOMILIAHAPHBIM BEKTOPaM.

66 Tema 3. Yron mexay Bektopamu. CKalsipHOE TPOU3BEACHUE
BEKTOPOB.

67 Tema 4. [IpsamoyronbHas cucTeMa KOOPJAUHAT B
npoctpanctBe. KoopanHaTsl cepeiMHbl OTpE3Ka.

68 Tema 5. PaccTosiHue MeXAy IByMsl TOUKaMH. Y paBHEHHE
cepsl.

69 Tema 6. KoopauHatsl BeKTOpa B mpocTpancTse. JyinHa
BEKTOpa.

70 | Tema 7. YpaHeHue MIOCKOCTH U IPSIMOI B TPOCTPAHCTRBE.

Pasnea 14. MHoOrorpaHHuKH

Tema 1. IlonsiTue MmHOrorpanHuka. [Ipusma u ee 31€MeHTHI,

71 | Buasl mpu3M. Pa3BepTka, muomaas O0KOBOM U MOJTHON
MOBEPXHOCTHU MPU3MBL.
Tema 2. [Tapannenenumnen v €€ 3JI€MEHThI, BUIbI U1 CBOMCTB.

72 | Ilnomaas GOKOBOH U MOJTHON TTOBEPXHOCTH
napajuiesenumnena.

73 Tema 3. Ky0 u ee anemenTsl. [lnomiaas O0K0BO# 1 MOTHON
MTOBEPXHOCTH KyOa.
Tewma 4. [lupamuia u ee 3IEMEHTBI, BUJIbI TUPAMHU/I.

74 | Pa3BepTka, 1y1o1ab 60OKOBOM M MOJTHOM MOBEPXHOCTH
MUPAMHU/IBIL.
Tema 5. Yceduennas nupamuja U ee 3jeMeHThl. Pa3Beprka,

75 | maomans OOKOBOM M TOJMHON MOBEPXHOCTH YCEUYCHHOM
nupamuibl. [IpaBuiibHbIE MHOTOTPaHHUKHU.

Pa3ned 15. Tesia BpanieHusi M HX 3JI€MEHThI

76 Tema 1. unuuap u ero 3nemMeHThl. Pa3BepTka, miomaib
OOKOBOW M MOJIHOM MOBEPXHOCTHU IIMIUHJIPA.

77 Tema 2. Konyc u ero anementsl. PazsepTka, miomanb
OOKOBOM W IMOJTHOM MOBEPXHOCTH KOHYCA.
Tema 3. YceueHHBII KOHYC U €T0 3J1eMEHTHI. Pa3zBepTka,

78 | mmomraab GOKOBOM M MOTHOW MOBEPXHOCTH YCEYECHHOTO
KOHYyca.

79 Tewma 4. Cdepa, map u ux s1nemeHTsI. [Imomans

noBepxHocTU cepbl. CeueHust Te BpaleHHH MI0CKOCTHIO.

Paznea 16. O0beMBbI T

8




80

Tema 1. O0Oume cBoicTBa 00BEMOB TEIL.

Tema 2. O6beM nipusMbl. OObEMBI TUPAMUIBI U YCEYCHHOM

81
MMUupaMubl.

82 Tema 3. O6beM nunuuapa. OOBEMBI KOHYCA U YCEYSHHOTO
KOHYyca.

83 | Tema 4. OObeM mapa 1 €ro yacTen.

Bcero mo nucuumjinge

180 60

120

2. Pe3yabTaThl 00yUyeHHs M KPUTEPHH OLEHKHU

Ne Pazgennt Conepixanue Pesyaprar Kputepun onenku
pasaea o0y4eHHUs
OyHKIUS U 1)XapakrepuszoBath | 1) Pa3bsicHser
CIIOCOOBI e MIOHSTHE, BUJIBI orpeeeHue
3aaHusl. byHKIMH 1715 byHKINH;
[TpeobpazoBanus 0oTpaboOTKH HAaBLIKOB | 2) Paznmuuaer
rpadukoB nocTpoeHus rpaduka | CrocoObl 3aaHus U
GbyHKIUH. A HUCCIEI0BaHUS BUJIBI DYHKIIUN
CgoiicTBa GbyHKIMIA. byHKIIH.
GbyHKIUY. 2) PackpbITh 1) Bemonnser
JpoOHo-nuHeNHast | cBoicTBa (PyHKIIHI npeoOpa3oBaHus
GyHKIHS. Ha OCHOBE VTS 3aJTaHHBIX
[ToHATHS CTOXKHOW | aHAIUTHYECKOTO GyHKIMIHA;
1 oOpaTHOM ONpPEACIICHUS U 2) OnuceiBaeT
GyHKIMMA. rpaguIecKoro cBOMcTBa (PyHKIMH;
HU300paKeHUsI. 3) Haxoaut obnacth
OTIpEICIICHUS H
1 DyHKIUA, ee 00J1aCTh 3HAYEHUN
cBoOiicTBa M rpaduk 3aJlaHHOM (PYHKIHH.
3)CpaBHUBATH 1)O0bscHsieT
rpaduKu B3aUMHO MOCJIeIOBATEb-
oOpaTHbIX PyHKIMNA. | HOCTh OINpEAeTICHUS
oOpaTtHO#
byHKIHIO;
2) Onpenensiet
MOHOTOHHOCTh
byHKIIH.
4) Pacrio3HaBath 1) OGbsicHsIEeT
CIIO)KHYIO (DYHKITIO | comepikaHue
f(g(x)). (hOpMyIIBI CIIOKHOMN
byHKIHH;
2)CocraBisieT
KOMIIO3HIINIO
(bYHKIMH.
Tpuronomerpuyec | 1) 3Hath 1) Ompenenser
kue QyHKIUU UX TPUTOHOMETpHYE- TPUTOHOMET-
9 Tpuronomerpuyeck | cBoiicTBa U ckue, o0paTHbIe pudeckue QyHKINY;
e pyHKuuu rpaduKu. TPUTOHOMET- 2)O0bsicHsIET
[Toctpoenue puyeckue PyHKIIMU. | CBOWCTBA
rpaduKoB TPUTOHOMETPHYE




TPUTOHOMETPUYECK
ux QyHKIHA ¢
IIOMOUIBIO
npeoOpa3oBaHMiA.
Apkcunyc,
apKKOCHHYC,
apKTaHI'EHC,
apKKOTaHTEHC.
OobpatHbIe
TPUTOHOMETPUUECK
ue QyHKUUH, UX
CBOWCTBA U
rpaduKu.
[IpeobpazoBanue
BBIPAKCHU,
coJieprKaIux
apKCHHYC,
apKKOCHHYC,
apKTaHIeHC,
aApKKOTaHI'EHC.
[Ipocretimue
yYpaBHEHHS,
coJieprKaliue
oOparHbIe
TPUTOHOMETPUYECK
ue QyHKIUH.
[Ipocretimue
TPUTOHOMETPUUECK
ue ypaBHEHUSI.
Meroas! perenus
TPUTOHOMETPUYECK
UX YPAaBHEHUH U UX
CHCTEM.

Pewmenne
TPUTOHOMETPUYECK
UX HEPABEHCTB.

CKUX (DYHKIIHH;

3) Ctpout rpaduku
U OIUCHIBACT
CBOMCTBA JaHHBIX

TPUTOHOMETPUIECKH
X QYHKIIHAN 110
rpaguky.

2) Haxoauth 1) Onpenensier

3HAYCHUS 3HAYCHUS

BBIPAYKECHU, apKCHUHYCa,

coZIepIKaIIIX apKKOCHHYCA,

oOpaTHbIe apKTaHTEeHCa,

TPUTOHOMETPHUE apPKKOTAHTEHCA;

ckue QPyHKITUH. 2) Borumciser
3HAYCHUS
BBIPAYKECHU,
COJIEpIKAIIINX
oOpaTHbIe
TPUTOHOMETPHYE

ckue QpyHKIUu;

3) Beimomanasier
npeoOpa3oBaHms
BBIPAYKEHHIA,
coJieprKalue
TPUTOHOMETPUYECKH
¢ QyHKIINH.

3) Pemrate
TPUTOHOMETPHYECKH
¢ ypaBHEHHUS.

1) Ha3biBaer
hopmyITbl st
pelieHus
TPUTOHOMETpHYE
CKHUX ypaBHCHUH,
2)[Tpumensier
(bopMyIIBI KOpHEH
MPOCTEUIIINX
TPUTOHOMETPHYE
CKMX YpaBHEHUI
MIpH PEIICHUN 33]1a4;
3)Ha3wiBaeT BUIBI
TPUTOHOMETPUIECKH
€ YpaBHEHHUI;

4) Paznuuaer
METO/IbI pelIeHuUs

TPUTOHOMETPUUECKH
X YpaBHEHHUI.
ypaBHEHHUS.

4.Pemath 1)O0BsacuseT

IIPOCTEUILNE pelienue

TPUTOHOMETPUYECKHA | TPUTOHOMETPUYECKU

¢ HePaBEeHCTRBA.

X HEPaBEHCTB,
2)1300pakact Ha
KOOpPJAMHATHOMN
IIOCKOCTH
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MHOKECTBA
peleHuit
MPOCTEUIINX
TPUTOHOMETPUYECKU
X HCPABCHCTB U UX
CUCTEM.

MHuoro4,jeHbl

MHOTro4JIEHHI C
HECKOJIbKUMU
MepEMEHHBIMU U
WX CTaHIAPTHBIN
BuUJI. OHOPOIHBIE
1 CUMMETPUYECKHE
MHOT'OUJICHBI.
OO0muit BUI
MHOT'O4JIEHA C
OJTHOH
[IEPEMEHHOM.
Henenue
«YTOJIKOM
MHOI'O4JIEHa Ha
MHOT'OUJIEH.
Haxoxnenue
KOpHEH
MHOI'OUJIEHA C
OJIHOU MEPEMEHHOU
METO0M
pa3oKeHHs Ha
MHOXUTENH.
Teopema be3sy.
Cxewma ['opHepa
Meron
HEONPEIEIEHHBIX
KO3 PHUIIMEHTOB.
Teopema o
palroHaIbHOM
KOpHE MHOTO4JICHA
C LIEJIBIMU

KO3 PHUIHEHTaAMH.
YpaBHeHus
BBICIITUX CTCIICHEH,
MIPUBOJUMBIE K
BHJly KBaJIpaTHOTO
YpaBHEHUS.
O060061eHHas
TeopeMa Buera nis
MHOTO4JIeHa
TPETHETO MOPSIAKA).

1)Cucrematusupo
BaTb CBEJICHUS O
MHOT'OYJICHE C OJJHOM
M HECKOJIBLKUMU
HepeMeHHBIMI/I.

1) ITpuBogut
MHOTOUWIEH K
CTaHJapTHOMY
BUJTY;

2) Onpenersier
CTEICHb
MHOTO4JIeHa
CTaH/IapTHOTO BH/JA;
3) Pacnioznaer
CUMMETPHUYECKHE U
OJTHOPOHbIE
MHOTOWICHBI.

2) Haxoauth KOpHU
MHOTOYJICHA C OJTHOU
IIEPEMEHHON,
YPaBHEHUH BBICIIINX
CTEIICHEH.

1) Haxoaut xopHu
MHOTOYJICHA C
OJHOM U
HECKOJIbKUMU
NepeMEHHbIMU
METOJIOM
pa3yioKEeHUs ero Ha
MHOXKUTEJIH;

2) Beimomnusier
JieNieHue
MHOT'OUYJICHOB
«YTOJIKOMY,

3) IIpumensier
TeopeMy besy,
cxemy I'opHepa npu
pelIeHnH 3aa4.

4) IIpumensier
croco6
«HEOTPEJIETICHHBIX
K02 puImeHToBY;
5) Ilpumensier
TEOpeMy O
paloHaIbHOM
KOpPHE MHOTOYJIEHA C
OJIHOM MEPEMEHHOU
C LIENIBIMU

KO3 punreHTaMu
TUTSL HAaXOXICHUS
€ro KOpHeH.

3) Pematp
YpaBHEHUS BBICIINX
cTeneHen

1) IlpumensieT
METOAbI
pasoKeHUS Ha
MHOHUTEIH,
BBEICHUSA HOBOU
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[IEPEMEHHON;
2)cnons3yer
0000IIEHHY IO
TeopeMy Buera k
MHOT'O4JICHaAM
TPETHEro MOPsAKA.

DNeMEHThI
KOMOWHATOPHUKHU U
UX IPUMEHEHUE
TUTSL HAaXOXICHUS
BEpPOSITHOCTH
coObITuii. bunom
Herorona nis
MPUOTKEHHBIX
BBIYMCIICHU.
BepositHOCTB
COOBITHS U €e
CBOMCTBA.
VYcnoBHas
BEPOATHOCTb.
IIpaBuia
CIIOKEHHUSI U
YMHOXKEHUS
BEPOATHOCTEH.
®opMyia noaHON
BEPOATHOCTH U
¢dopmyna baiieca.

1)Pa3nuuath
TTOHSITHS
«pa3MeIeHUE» U
«COYETaHHUEY,
«IIEPECTAaHOBKM,
OTIPEACIIATH BUIBI
KOMOHWHALIMH.

1) ITpuBogut
MpUMEpHI Ha
«IEPECTAHOBKIY,
«pa3MeuIeHUs» U
«coderaHus» 6e3
TMOBTOPEHUI U C
MTOBTOPEHUSIMU;
2) lIpumensieT
bopmybl A5
BBIYHCIICHUS
MEPECTaHOBOK,
COYCTaHMH,
pasmerneHuit 6e3
MOBTOPEHUI U C

IIOBTOPCHUSIMMU.
2) 3HaTh OCHOBBI 1) Haxomut
TCOpUHn BCPOATHOCTH,
BEPOSATHOCTH, pUMEHSIST (HOPMYJTBI
TEOPEMBI CJIOKEHHUS | KOMOMHATOPHKH,

1 YMHOXKEHHUS
BEPOSATHOCTEM.

bunom Herotona;
2) Brpruucnser

MaremaTu4yeckas
CTATHCTHKA I ®opmyna BEPOATHOCTE
bepnynnu u ee CIIy4aiHbIX
reopit CJIEACTBUSA COOBITHH, IPUMEHSS
BeposiTHOCTEH BepositTHOCTHBIE 7

p CBOICTBa
MOJIEIN PEaJIbHBIX BEPOATHOCTEM.
SBJICHUHN U 3) Pemats 3amaun ¢ | 1) O0bscHsET
ITPOLIECCOB. MIPUMEHEHHEM IIPaBUJIA CIIOKCHHUS
Cnyuaiinble JUCKPETHOU U YMHOXXEHMSI
BEJIMYMHBI. CIly4aliHON BEPOATHOCTEW;
JuckpeTHbie BEJIMYMHBI. 2) IlpuBogut
CIly4ailiHbIC IIPUMEPHI
BEJINYMHBI. CIIy4alHBIX
IlousTue BEJIMYUH;
HEIPEPBIBHON 3) Ilpumensier
CIly4anHOM TIOHATUE
BEJINYUHBI. 3aKOH JUCKPETHON
pacnpeeneHus Clly4aiiHOI
JTUCKEPTHOMN BECIUYUHON 11
CIIy4anHOM pelIeHus 3a1ad,
BEJIMYHHBI. BO3HUKAIOIIUX B
Yucnossle TEOPUU U NPAKTHUKE.
XapaKTEpUCTUKHU 4) 3HaTh MOHATHS 1) Conocrasinser
AUCKPETHBIX JMCKPETHOM, JUCKPETHBIC U
CITy4alHbIX HEIPEPBIBHOU HEIIPCPHIBHBIC
Best4uH. Bujbt ciy4aiHo CITydaifHbIe
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pacnpeeneHus
JTUCKPETHBIX
CIIy4alHBIX
BEJINYUH. 3aKOH
OOJBIINX YUCE.
['enepanpHas
COBOKYITHOCTb U
BBIOOpKA.
JIuckpeTHbIE U
WHTEPBaJIbHbIE
BapUaLlMOHHBIE
PAIBL.

O1eHKa YnUCIOBBIX
XapaKTEPUCTUK
CIIy4anHOM
BEJINYUHBI 110
BBIOOPOYHBIM
JTAHHBIM.

BCINYHHEI.

BEJIMYMHBI;
2) Paznuvaer BuIbI
pacmpeeneHus
JTUCKPETHBIX
CIIy4alHBIX
BEJIHMYMH:
OMHOMHUAIILHOE
pacrpesiesieHue,
TE€OMETPHUUYECKOE
pacrpesiesieHue,
THIEPTeOMETPUUECK
0€ pacrpe/iesiCHIE;
3)CocraBisieT
Ta0IUITy 3aKOHA
pacmpeeneHus
HEKOTOPBIX
TUCPETHBIX
CIIy4alHBIX
BEJIHMYMH.

5) Pemats
KOMOWHATOPHBIE
33729 IMyTeM
CHCTEMaTHYECKOTO
nepedopa
BO3MOXKHBIX
BapHaHTOB U C
UCTIOJIb30BAHUEM

MpaBUJIa YMHOXKEHHUSI.

1) HaspiBaer
YCIOBHS IS
MPUMEHEHHUSI CXEMBbI
bepuymm n
dbopmynsr baiteca;
2) Ucnonezyer
dbopmyny beprymnm
U ee CIIEACTBUS IpU
pElIeHNH 3aa4.

6) 3uaTh 1) Beraucnser
B3alMOCBS3b MEXY | MaTEMaTHYECKOE
MaTeMaTHYECKUM OKHJIaHHE
OXKHUIAHUEM JUCKPETHON
JTUCKPETHON CIy4ailHOM
CIly4anHOM BEJINYMHBI,
BEJIMYUHOM, 2) Beruucnsier
JUCIIEPCUN U JUCIIEPCUIO U
cpenHee cpenHee
KBaJIpaTHYECKOE KBaJIpaTHYECKOE
(cranmapTHOE) (cranmapTHOE)
OTKJIOHEHHE OTKJIOHEHHE
JTUCKPETHON
CIIy4anHOM
BEJINYUHBI.
7) XapakrepuzoBath | 1) Pemaer 3agaun ¢
Clly4yailHble HCIIOJIb30BAaHUEM
BEJIMYHHBI 110 YHCIIOBBIX
BBIOOPOYHBIM XapaKTEPUCTUK
JTAaHHBIM. JTUCKPETHBIX
CITy4ailHBIX
BEJINYUH;

2) OnieHMBaET
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YUCIIOBBIC
XapaKTEPUCTHKH
CHy‘I&ﬁHBIX BCIIMYNH
10 BEIOOPOYHBIM
JTaHHBIM.

CreneHu u KOpHU.
Crenennas

byHkuus

Kopens n-oii
CTEIEHU U €ro
CBOMCTBA.
Crenens c
paloHaIbHBIM
MOKa3aTeJIeM.
[IpeobpazoBanme
BBIPAKCHMUIA,
coJieprKaIInx
CTEINEHb C
paloHaIbHBIM
IIOKA3aTEeJIEM.
[IpeobpazoBanue
UppaIliOHATEHBIX
BBIPAYKECHHUIA.
Crenennas
byHKIHA, ee
CBOKCTBA U
rpaduk.
Hppauunonanbusie
YPaBHEHHUSI U UX
CUCTEMBI.
HppaunonaibHbie
HEPaBEHCTBA.

1)IIpeoOpa3zoBaTh
anreOpanyeckue
BBIPa)KCHUSI.

1 )VYcranaBnuBaer
COOTBETCTBHE
orpezeNieHus: KOpHs
1-0U CTENECHU U
aprupMETHIECKOTO
KOpHS n-01
CTEIeHH;

2) IIpumensier
CBOWCTBA KOPHA -
OM CTENEHU U
CTETeHHU C
paIoHaTbHBIM
MoKazareseMm JUIs
npeoOpa3oBaHUs
UppaLMOHATIBHBIX U
anreOpandecKux
BBIPAYKECHHIA.

2) Ctpouth Tpaduk
CTENEHHOUN (YHKIIUH.

1) Ucnonbzyer
CBOMCTBA CTENEHHON
byHKIUU s
OTpabOTKH

HAaBBIKOB
MOCTPOCHHUS
rpaduka,

2) Uccnenyer
CBOKCTBA CTEIEHHOMN
GbyHKIHH 110

3aJJaHHOMY
rpaduky.
3) YcBouthb 1) OGbsicHsIEeT
QJITOPUTM PEUICHUS coJepKaHue
UPPaLMOHAIILHOTO OIIpeeIeHUS
YPaBHEHHSI, CUCTEM UPPALMOHAIILHOTO
YpPaBHEHUH, YpaBHEHUS U

HEPaBEHCTB U
CUCTEM HEPABEHCTB.

HaxXOIUT 00JIacTh
JIOTTYCTHUMBIX
3HAYCHUH
UPPaIMOHATILHOTO
ypaBHEHUS,

2) Pemmaer
HppaIMoHAIbHBIC
yYpaBHEHHS U
HEpaBEHCTBA
METOA0M
BO3BEIEHUA 00euXx
4acTel ypaBHEHUS B
N-yI0 CTENEHb;
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3)Pemaer
HPPaIMOHAIILHBIC
ypaBHEHUS U
HEPaBEHCTBA U
METOJIOM 3aMeHa

MEPEMEHHOM.
[TokazarenbHas 1) OnuceiBath MO 1) PazbscHsieT
byHKIHA, ee rpaduky cBOHCTBa onpeeIcHue
CBOKCTBA U MOKa3aTeJIbHOU MOKa3aTeJIbHOU
rpaduk. byHKIIH. (YHKIMH B CTPOUT
IlokazarenbHble ee rpaduk;
YPaBHEHHUSI U UX 2) Ilpumensier
CHUCTEMBI. CBOICTBA
[Toka3zaTenbHble MTOKa3aTeIbHOU
HEPaBEHCTBA. byHKIIUU B
Jlorapudm uucna u 3aBHCHUMOCTH OT
€ro CBOMCTBA. OCHOBAHMSL.
Jlorapudmudaeckas 3)Ctpour rpaduku
byHKIUSA, ee MOKa3aTeIbHBIX
CBOICTBa U GbyHKIMA.
rpadux. 2) Pemarp 1)Ucnons3yer
Jlorapudpmuueckue | moxasareabHBIC QJIITOPUTM pELICHUS
YPaBHEHHS U UX YpaBHEHUS, CUCTEMBI | MMOKA3aTEIbHOTO
CUCTEMBI. ypaBHEHUU U YpaBHEHUS;
JlorapumMuueckue | HEpaBEHCTB. 2) IIpumensier
HEpPaBEHCTBA. CBOICTBA
MOKa3aTeJIbHOU
IToka3zaTenbHas u by B
3aBUCUMOCTH OT
Jorapupmuyeckasi
OCHOBaHUs
GyHKuun
MIPU PEIICHUH
MOKa3aTeIbHBIX
HEPaBEHCTB;
3)Ha3wiBaeT
CIOCOOBI PeIICHUs
MOKa3aTeIbHBIX
YPaBHEHUN;
4) Pemraet cucremy
MOKa3aTeIbHBIX
YpaBHEHUH U
HEPaBEHCTB.

3) BerunciasaTs
3HAYCHUS
BBIPAXKEHHUI,
COJIEpIKAIIINX
sorapudm.

1) Onpenensier
norapudm yuca,
3HAYCHUS
JECSITHYHOTO U
HATYPaJbHOTO
norapudma;

2) IIpumensiet
CBONCTBA
sorapu(mMoB ISt
npeoOpa3oBaHus
JIOTapu(PMUIECKUX
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BBIPAKCHUM.

4) OnwuchIBaTh 10

1) Pazbpscuser

rpaduKy cBoicTBa orpeJiesieHue
JorapuMUIecKoi JorapuMUIecKoi
GyHKIIUN B GyHKIUU U
3aBHCUMOCTH OT OIHCBIBACT €€
OCHOBaHHUS. CBOICTBA;
2) Ctpout rpadux
JorapupMUIECcKOM
byHKIIH.
5) Pemars 1)Cocrasnser
JorapupMUIECKue YpaBHEHHS U

YpaBHEHUS, CUCTEMBI
YpaBHEHUU U
HEPaBEHCTB.

HEPaBEHCTBA 110
YCIIOBUIO 3a/1a4H;

2) O0bscHsIET
CIIOCOOBI pereHus
JorapuMUIECKIX
YpaBHEHU.

3) Ilpumensier
CBOWCTBA, TpaBUJIa
MIPH pEIICHUN
MPaKTUYECKHX 3a]a4
¢ jorapupMamH.

Ipenen
GyHkuum n
HeNpepbLIBHOCTH

[Ipenen pynkuu B
TOYKE U Ha
0OECKOHEYHOCTH.
ACUMIITOTHI
rpadguka QyHKIUH.
[Ipenen uncnoBoit
MOCJIEI0BATEIHHOC
TH.
HenpepbiBHOCTH
(GYyHKIMU B TOUKE U
Ha MHO>KECTBE.
IlepBb1it
3amMeyvaTesbHbIN
npenen.

1) Onpenensarsb
HEIPEPBIBHOCTH

1) Berumcisier
npenen QyHKIUH B

(GYHKIMU B TOYKE U | TOYKE, HA

Ha MIPOMEXKYTKE. 0ECKOHEUHOCTH,
2) Ilpumenser
CBOMCTBA
HETPEPBIBHOCTH
GYHKIUH.

2) OnuceIBaTh 1)CTpoUT aCUMTOTHI

pacrnosoKeHue K rpaduKy

ACUMIITOT K Tpaduky | GyHKIIHIA;

byHKIMH. 2) Cocrasisier
YpaBHEHHSI
ACHMIITOT.

3) Haxoauts 1) Xapakrepusyer

SHA4YCHUA MIpeacia.

3HAYCHUS Tpeena,
MIPEJICTaBICHHBIC B
BHIE TAOJINIL;
2)O0BsACHSCT U
MPUMEHSIET METOIbI
PacKpBITHS
HeoTpeeeH-
HOCTEI1.

4) 3nate Qopmymy
HIEPBOTO
3aMeyaTeIbHOro
npererna.

1)Paznuuaer
MEePBBII
3aMevaTeIbHbIN
peaes;
2)[Ipumensier
TIEPBBII
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3aMeydaTeIbHbIN

npenes npu
BBITTOJIHEHUH
MPAKTUYECKUX
3ajau.
Omnpenenenne 1)Borauciath 1) Haxoaut
TIPOU3BOIHOM. MIPOU3BOIHBIC MIPOU3BOIHYIO
[TpaBuna byHKIMA. GbyHKIHH 110
HAXOXKJICHUS OIIpEeICIICHUIO;
MIPOU3BOIHBIX. 2) Ilpumensier
[IpousBogHas MpaBuiia
CTENIEHHOMN muddepennmrpona
¢byHKIMU C HUSL QYHKITUI.
JEWCTBUTEIbHBIM 2) YcBOHTD 1) PackpbiBaeT
[I0Ka3aTeJIEM. TEOMETPUUYECKUI U ¢buznveckuit u
Puznueckuili u (bu3nuecKuil CMBICT | TEOMETPUYECKUI
reOMETPUYECKU I MIPOU3BOAHOM. CMBICII
CMBICII MPOU3BOAHOMN
MIPOU3BOTHOM. byHKIUY,
[TonsTue 2) CocraBsieT
muddepenmana ypaBHEHHUE
byHKIHH. KacaTelbHOU K
VYpaBHeHUe rpaduxy
KacaTelbHOHU K GbyHKIUH 10
rpaduKy QyHKIIH. JITOPUTMY;
[IpounsBoaHbIe 3) Beruucnser
TPUTOHOMETPHUECK CKOpOCTb U
IIpousBoaHast u ee gx dyskumi. YCROpEte
HpHMeRenHe pou3BOAHAS JBMKEHHUSL.
CIIO)KHOH H 3) Haxoauts 1) Onpenensiet u
00paTHBIX MIPOM3BO/IBIC KOHCTPYHPYET
TPUTOHOMETPUYECK | CIIOKHBIX (YHKIUH. | CIOXKHYIO
uX (QyHKIHA. byHKIHIO;
[IpousBoaHas 2) [Ipumensiet
IIOKa3aTeIbHON U IIPaBUIIO
JorapupMUUECcKOM BBIYHCIICHUS
byHKIIM. MIPOU3BOIHOM
Bropas CIIOKHBIX (PYHKIIMIA
MIPOU3BOIHAS TIPH BBITIOJIHEHUHT
¢byHKIMU U ee 3az1a4.
usnyeckon 4) UccrnemoBarh 1D)IMpumensier
CMBICIL. (GyHxumyu Ha HEOOX0AUMOE H
[pusHaku MOHOTOHHOCTb. JI0OCTaTOYHOE
BO3pacCTaHusd U yCIOBHE
yObIBaHUS BO3pACTaHUS
GbyHKIHH. (yObIBaHMS)
Kpurtnueckue ¢byHKIMN Ha
TOUYKU U TOUKH UHTEpBaJe;
JKCTpEMyMa 2) AHanu3upyer
GyHKIUY. CBOMCTBA (PyHKLIUHU
Bornyrocts n C IOMOIIBIO
BBIIYKJIOCTh MIPOU3BOJIHOM U
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rpaduka GyHKINH.

CTpOUTH e€ rpaduK.

Touku nepernoa. 5) Co3nath DIIpumenser
Hccnenosanue MaTeMaTHYeCKHe IITOPUTM
byHKIUU € MOJIETH 3aa4 Ha HaXO0XICHUS
IIOMOUIBIO onpeerIeHue HauOOJIBIIETO U
MIPOU3BOJIHBIX U HauOOJIBIIETO U HAaUMEHBIIIETO
IIOCTPOECHHE HaWMEHbIIIETO 3HaueHUs! QyHKIIUU
rpaduka GyHKUUU. | 3HAYECHUS QYHKIIUU Ha OTPE3KE;
Haubonbiiee u Ha OTpE3KE. 2) Pemaer
HauMeEHbIIIee MIPaKTUYECKHE
3HaueHUs! QyHKIIUU 3a/1a4un Ha
Ha OTpE3Ke. HaXO0XJIEHUE
HauOOJIBIIETO U
HAauMEHBIIIETO
3Ha4YeHUs1 QYHKIHUU.
ITepBooOpasnas u | 1)HaxoauTs 1)PackpriBaeT
HEOTpECNEHHBI | TepBOOOPA3HYIO coJiepKaHue
MHTETpaJl. byHKIUYN U MOHSTHS
CsaoiicTBa HEOIPEIEIECHHbIN nepBooOpazHoit
HEOMNpPEENIEHHOTO | HHTerpal. GbyHKIUYN U
UHTErpaa. HEONPEIEIEHHOTO
HNuTterpan WHTErpana;
CTETICHHOM 2)Bpruncnser
GyHKIUH C HeomnpeenEHHbIe
JNeHCTBUTEIHHBIM WHTETPaIbI;
MOKa3aTeyieM 1 3) Beruucnser
MOKa3aTeJIbHOU HHTErpai
byHKIIH. MOKa3aTeIbHOU
KpuBonuneiinas GYHKIUY |
Tpanenus u ee CTEIEHHOMI
IlepBooGpa3znas [IIOHasP- . (bva KHHIT©
OnpeneneHHblit NeHCTBUTENbHBIM
9 pyHkuuH U
nHTerpa WHTETpaJl. MOKa3aTeseM.
[Ipumenenue 2) BoramciasTs DIIpumensier
OIIPEACIIEHHOT O OIIPEIETICHHBII ¢dopmyny HeroToHa-
WHTErpajia npu UHTETpall, oAb Jletitbaumna aist
perieHnun TJIOCKOW (UTYPBI U HAXO0XICHUS
TEOMETPUUYECKUX U | 00beMa Tena IJI0IA U
busnuecKuX 3a1a4. | BpaIlCHHSI. KPUBOJIMHEHHON
Tparnenuy;
2)Brrancrnser
IJIOAAb INIOCKOH
uryper,
OTPaHUYECHHOM
3aJlaHHBIMH
JTUHUSIMU;
3) Beruncisier
o0BeM Tena
BpaIICHUSI.
MHuMbIE YHuCIa. 1)VcBouts 1) PackpwiBaeT
KommuiekcHble
10 anena Omnpenenenue MHOKECTBO MIOHSTHE
KOMIUIEKCHBIX KOMIUIEKCHBIX YHCEN | KOMIUIEKCHOE YHCIIO
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YHUCEIL.
JHewcTBus Haz
KOMILIEKCHBIMH
YUCJIAMH B
anreOpanyeckon
dbopwme.
KommiekcHbie
KOpPHU KBaJPaTHBIX
YPaBHEHHH.
OcHoBHas TeopeMa
aIreOphl.

U IEUCTBUU HaJ
HUMH.

U €r0 MOJYJIb;
2) N3obpaxaer
KOMIUIEKCHOE YHCIIO
Ha KOMILJIEKCHOU
TJIOCKOCTH.

3) Bemomnnsier
apupMeTHIECKe
NEUCTBUS HaL
KOMIUICKCHBIMU
YHCIIAMH B
anreOpandyeckon
dbopwme.

4) Ilpumensier
MIOHSATHE
COTIPSIKEHHBIX
KOMIUIEKCHBIX YUCEI
U UX CBOMCTBA,
3aKOHOMEPHOCTh
3HaueHus i" npu
BO3BEJICHUU B
HENTYIO CTENICHb
KOMILJIEKCHOTO
qHca.

2) BeimonHsaTh

1) U3Bnekaer

TOKIECTBEHHBIE KBaJpaTHBI KOPEHb
npeoOpa3oBaHus 13 KOMITJIEKCHOTO
BBIPA)KCHUH Ha 4yucia;
OCHOBE ITPAaBHJI 2) Pemaer
JNENUCTBUN KBaJpaTHbIE
KOMIUIEKCHBIMU ypaBHEHHUSI Ha
YHCIIaMH. MHOECTBE
KOMIUIEKCHBIX
YHCe.
OcHoBHBIE 1) Pematp 1)PackpeiBaer
CBEICHHUS O muddepeHranbHble | CMBICI
mudepeHraibHbl | YpaBHEHHUS. muddepennmans
X YpaBHEHHSIX. HBIX YpaBHEHUI;
Judbdepennmanba 2) Onpenensier
JAud¢epenuunaibH | ble YypaBHCHUS 4acTHOE U od1ee
ble ypaBHeHHUsI IIEPBOTO NMOpsAIKa C pemeHHs
pa3aeNsoIUMHCA muddepeHmab
MEPEMEHHBIMH. HOTO YpaBHEHHSL.
11 Jluneitnbie 2) Pematp DIIpumensier
OJTHOPOJTHBIE OTJICTTLHBIE BUIBI nuddepeHnans
auddepeHnyanbHbl | nuddepeHIHaIbHBIX | HbIC YPABHECHHS TIPH
€ YpaBHEHHS YpaBHEHHIA. peleHnH

BTOPOTIO MopsaKa ¢

(bu3MUecKuX 3a/1a4;

MTOCTOSTHHBIMH 2) Pemaer

KO3 PHUIHEHTaMH. muddepeHranbHbIe
ypaBHEHUS C
pa3AeAIoIUMUCS
epeMEHHBIMH,
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JINHEHBIE
OJTHOPOJHBIE
muddepeHranbHbIe
ypaBHEHHsI BTOPOTO
HopsiJIKa.

12

AKCHOMBI
CTepeoMeTPHH.
I[HapajneabHOCTH
u
nepneHANKYJIsIPHOC
Th B IPOCTPAHCTBE

AKCHOMBI
CTEPEOMETPUU U UX
CJIEJICTBHSI.
[TapamiensHOCTD
MPSIMBIX B
MIPOCTPAHCTBE.
B3anmuoe
pacroJioxeHue
MPSIMBIX B
MPOCTPAHCTBE
B3anmuoe
pacroJioxeHue
pAMON 1
MIJIOCKOCTH.
[TapannensHOCTH
IJIOCKOCTEM.
[TepnienauKyIspHO
CTb IIPSIMOM U
IIJIOCKOCTH.
Teopema o Tpex
MepHEHIUKYIpax.
Paccrosinus B
MIPOCTPAHCTBE.
Vsl B
MIPOCTPAHCTBE.
[lepneHquKyIsIpHO
CThb IIJIOCKOCTEM.
OpTtoronaibHas
MPOEKIIUS ITOCKOU
¢burypsl Ha
IUIOCKOCTb U €€
IJIOIAb.

1)3HaTh aKCHOMBI
CTCPCOMCTPHUU U UX
CIICJICTBHSL.

1) Tosicuster
COJIEp’KaHUE aKCUOM
CTEPEOMETPHUH, UX
CIICIICTBUH,
2)3amnuceiBaeTt
aKCHOMBI
CTEPEOMETPUH U UX
CIIEJICTBUS C
TTOMOIIIBIO
MaTEMATHYCCKUX
CHMBOJIOB.

2) IpencraBnsarhb
B3aMHOE
PacIoyIoKEeHUE
MPSIMBIX B
MIPOCTPAHCTBE.

1) ITpumensier
3HaHHUE O CBOMCTBAX
NapajuIeIbHbIX U
CKpELIUBAOIINXCS
MPSIMBIX B
IIPOCTPAHCTBE MPHU
pELIEeHNH 3a/1a4;

2) OOBsicHsAET
IIPU3HAKHU, CBOMCTBA
MapajuieIbHOCTH U
NEPIEHIUKYIISIPHOCT
U IPSIMBIX,
IIPUMEHSIET UX NPU
peuIeHuy 3a1a4.

3) IIpencraBnsarhb
napajyuieTbHOCTh U
MepHEHIUKYIIPHOCT
b MPSIMON 1
MIJIOCKOCTH,
IIJIOCKOCTEM.

1) PackpbiBaeT
CMBICTT
nepneHIuKyspa,
HaKJIOHHOHN 1
MPOCKLIUU
HAaKJIOHHOM B
MIPOCTPAHCTBE;

2) O0OBsACHSIET
IIPU3HAKHU, CBOMCTBA
napajyuieNbHOCTH U
MepHEHIUKYIIPHOCT
Y IPSAMOM 1
MIJIOCKOCTH;
3)IIpumensier
MPU3HAKU
napajuieNbHOCTH U
MepHEHIUKYISIPHOCT
Y IUIOCKOCTEN TIpHU
pelIeHuN 3a/1ay.

4) YCBOUTH MOHATHE
yrjia Mexay AByMs
PSIMBIMH B

1) Onpenensiet yroiu
MEXIY ABYMsI
PSIMBIMH B
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MPOCTPAHCTBE, yIiia
MEXKy TIPSAMON 1
IJIOCKOCTBIO.

IIPOCTPAHCTBE;
2) N3obpaxaet yrou
MEXIy NPSMOU U
IJIOCKOCTBIO, YTOJI
MEXIY
IJIOCKOCTSIMU;
3)Onpenensier
3HAYEHUE yIJa
MEXIy NPSMOU U
IJIOCKOCTBIO, YIIa
MEXIY
IJIOCKOCTSIMMU.

5) 3Hare TeopeMy 0
Tpex

1) ITpumensier
TEOpeMy O Tpex

NEPIEHIUKYIISIPax. MEPIEHIUKYIISIpax
MIpH pelIeHNH 3a]1aY;
2) Haxonut
paccrosiHue ot
TOYKH J10 IJIOCKOCTHU
U MEXTY
CKPEILMBAIOIUMUCS
PSIMBIMHU.
Bekropsl B 1. YcBouts 1)1300paxaer
MPOCTPAHCTBE U orpezeneHue BEKTOp Ha
JEUCTBUS HAJl BEKTOpA U JCHUCTBUN | IUIOCKOCTH U B
HUMU. C BEKTOpaMu B MIPOCTPAHCTBE,
KomnnHeapHsle 1 | IPOCTPAHCTBE. OIHCHIBAET €€;
KOMILJTaHApHBIC 2)Haxoaut
BEKTODBI. KOOPJIUHATHI U
Paznoxenue JUTUHY BEKTOPA;
BEKTOpa 110 TPEM 3) Onpenensier
HEKOMIUTaHAPHBIM KOJUIMHEAPHOCTh U
BEKTOpaM. KOMILIAHAPHOCTh
Yron mexny BEKTOPOB B
TpsiMoyrobHas BEKTOpaMH. IIPOCTPAHCTBE;
CkanspHoe 4)[Tpumensier
CHCTeMa KOOPAUHAT
13 1 BeKTOpbI B IIPOU3BEACHUE yCIIOBUE
BEKTOPOB. KOJUIMHEAPHOCTH U
NPOCTPAaHCTBE
[TpsmoyronbpHas KOMILJIAHAPHOCTH
cucTema BEKTOPOB MPH
KOOpJUHAT B pelIeHnN 3a1a4;
MIPOCTPAHCTBE. 5) Bemomnnsier
Koopaunatst CJIIOKEHHUE U
CepearHbI OTpE3Ka. BBIUUTAHUE
Paccrosinue mexay BEKTOPOB,
IBYMsI TOUKaMHU. YMHOKEHHUE BEKTOpa
VYpaBHeHue cepsl. Ha YHUCIIO;
Koopaunatst 6)Haxoaut
BEKTOpa B CKaJIsIpHOE
MIPOCTPAHCTBE. MIPOU3BEACHNE
JInuHa BekTopa. BEKTOPOB.
2)BBINOTHATH 1)Onpenensier
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pacyeTsl pacCTOSIHUS
MEXy IBYMS
TOYKaAMH.

pacCTOsTHUE MEXITY
IBYMsI TOUKaMHU;
2)Haxoaut
KOOpPIUHATHI
Cepe/IuHbI OTPE3Ka B
MIPOCTPAHCTBE.

3) Haxoauts
ypaBHeHUe cephl.

1)PacknanpiBaeT
BEKTOP IO TPEM
HEKOMILJIAaHAPHBIM
BEKTOPaM;

2) [lpumensier nipu
pelIeHny 3a1a4d
ypaBHEHHE CEpPHI.

14

MHoOrorpaHHuKH

IlousTue
MHOT'OTPaHHUKA.
[Ipusma u ee
DJICMCHTBI, BUJIBI
npusM. Pa3Beprka,
II0IIaab OOKOBOM
M TIOJTHOM
MMOBEPXHOCTHU
MIPU3MBL.
[Tapamnenenunen u
€€ DJIEMEHTEI,
BUJIBI U CBOMCTB.
[Tmomane OOKOBOI
M TIOJTHOM
MMOBEPXHOCTH
napajuieJenumne/a.
Ky6 uee
DJICMCHTEL
ITmomane OOKOBOI
M TIOJTHOM
MMOBEPXHOCTHU KyOa.
IInpamupa u ee
9JIEMEHTBI, BUJIBI
MTUPAMH/.
PazBeprka,
II0IIaab OOKOBOM
W TIOJTHOM
MMOBEPXHOCTHU
MMUPaMU/IBI.
YceuenHas
nApaMuia | ee
DJICMCHTEL.
PazBeprka,
II0IIaab OOKOBOM
W TIOJTHOM
MMOBEPXHOCTHU
YCEUECHHOM
MHUPAMU/IBI.
[IpaBunbHbIE

1)VcBouTth monstue
MHOT'OT'paHHUK.

1) PackpsiBaeT
cojiepKaHue
MTOHSTHUS
MHOTOTPaHHHKA U
€ro 2JIEMEHTOB;

2) O0bscHsIET
CBOICTBA
MHOTOTPaHHHKOB 110
BHJIAM.

2) Pemath 3a1a4uu Ha
HaxO0XJICHUE
3JIEMEHTOB
MHOTOTPAaHHUKOB,
TTOIIATU
MTOBEPXHOCTH.

1) U3o6paxaer
MHOTOTPaHHUKU WU
BBITIOJTHSIET UX
Pa3BEPTKHU;

2) Onpenersier
BUJIBI TIPABUITBHBIX
MHOTOTPaHHHUKOB;
3) Pemaer 3amaun
Ha HAXOXK/ICHHE
AIIEMEHTOB
MHOT'OTPaHHHUKOB;
4) IlpumensieT
(dbopMmyIIBI IIIOMAAN
OOKOBOI1 U MOJHOMN
MOBEPXHOCTH
MHOTOT'PaHHHKOB
IPY PEIICHHUH 3a/1ay.
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MHOT'OIrpaHHUKU.

unuuap u ero
3JIEMEHTBHI.
PasBeprka,
IUIoIIa s OOKOBOK
U TOJTHOM
ITOBEPXHOCTHU
HUATUHIPA.

Konyc u ero
3JIEMEHTBHI.
PazBeprka,
Iomaab OOKOBOH
U TTOJIHOU
MMOBEPXHOCTHU
KOHYyca.

Y cedeHHBI KOHYC
U €r0 3JIEMEHTHI.

3HaTe TENIA
BpaIeHusI.

1) Onpenensier
UWIMH]IP, KOHYC,
YCE4YECHHBI KOHYC,
chepy, map u ux
AJIEMEHTHI;
2)Pacno3Haer Ha
yepTexax u
MOJIETISIX Tena
BpalllCHNUS;

3) Uzobpaxkaet Tena
BpallleHUs Ha
MJIOCKOCTH U
paznu4aer
pa3BEPTKU

TeJl BpALCHUMN.

2) Beruucnsate

)IIpumensier

Tena ppamenus n Pa3Beprka, _ | murowanu OOKOBOH 1 (bopMyan IO/
15 IUI0IIab OOKOBOHM | MOJIHO# MOBEPXHOCTH | OOKOBOM
HX JIEMEHThI .
Y TIOJTHOM TEJ BpaICHHSI. MMOBEPXHOCTHU TeJ
MOBEPXHOCTHU BpallleHus TpU
YCEYEHHOTO pElIeHNH 3a]1aY;
KOHYyca. 2) IIpumensieT
Codepa, map u ux dbopMmyIIBI IIIOMAAN
3JIEMEHTBHI. MTOJIHOM
[Tnomans [IOBEPXHOCTH TEIl
MOBEPXHOCTHU BpallleHus TpU
cdepsl. CeueHus pEIICHUH 33]1a4.
TEIl BpalCHUI 3)Pemiath 1) U3zo6paskaer
IJIOCKOCTBIO. cTepeoMeTpuye CeUeHUs Tell
CKHUE 3aJ]aud Ha BpallleHUs
HAXO0XJICHUE TUIOCKOCTBIO;
3JIEMEHTOB TEJ 2)Pemaer 3agaun Ha
BpaIllCHUSI. HAXO0XJICHUE
AJIEMEHTOB Tell
BpAILCHHSL.
Oormiue cBoiicTBa 1) YcBouth 1) OGbsicHsEeT
00BEMOB Tel. orpeJiesieHue CBOHCTBa 00EMOB
O06BeM IPU3MBI. o0beMa MPU3MBI, MPOCTPAHCTBEHHBIX
OOBbeMsI MUPAMHUJIBI U Te;
MUPAMUIBI U YCEUECHHOM 2) IIpumensiet
YCEUeHHOH MUPAMHIBI. bopmyiry
MUPaMHIBI. HaXO0XICHUS
16 O0BeMbI T O6bem nuaMHIpA. o0beMa MPU3MBI,
O6beMbl KOHYCa U MUpaMHJIbI U
YCEUYEHHOI'0 YCE4EHHOM
KOHYycCa. MUPAMHUJIBIL.
OObem mapa u ero | 2) YcBouth 1) Ucnonszyer
qJacTei. onpeeIcHue bopmyiy
o0BeMa MUITUHAPA, HAXO0XICHUS

KOHYC, YCEYEHHOI'O

o0beMa UITMHIPA,
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KOHYyca, I1apa. KOHYycCa U
YCEUEHHOTO KOHYCa,
1iapa;

2) Pemaer
OCHOBHBIC THIIBI
0a30BBIX
CTEPEOMETPUIECKIX
3a7a4 Ha
BBIUHUCJICHHUC
00BEMOB TeJl
BpalLCHUSL.

4. IlepeyeHb JUTEPATYPHI M CPEICTB 00yYCHUSI.
OcHoBHas:
1.A.E.O6buikaceiMoBa, B.E. Kopueckuii, 3.9. XymarymnoBa, Anrebpa M Hadana aHamu3a:
Y4yeOHuK TUIA 10 KJIaCCOB €CTECTBEHHO- MaTEMATHYECKOI'O HaIpaBJICHUSA
o0meo0pa3oBaTenbHBIX MKOJ.1-2 yacT. Anmatel: Mekrer, 2019r.
2.A.E.O6buikaceiMoBa, B.E. Kopuesckuii, 3.O. KymarynoBa, Anre6pa Hayano aHaim3a:
VYueOnuk a7 11 KI1accoB ecTeCTBEHHO-MAaTEeMaTHYECKOTO HAINpaBlIeHHs 00111e00pa3oBaTeIbHbBIX
mkoy. Aamartel: Mekren, 2020r.
3.A..UIsab16€K0B, J[.O.1lIbiHBIOCKOB, P.H.2)KyMabaeB, Anrebpa n Hayana ananuza: YU4eOHHK
st 10 Ki1accoB  €cTECTBEHHO-MAaTEMaTHUECKOro HamlpaBlieHUs! 00II1e00pa3oBaTeNbHBIX IIKOI.
Anmarsl: «Atamypa», 2019r.
4 A..1Ieabi6ekoB, J1.O.IlIeab10ek0B, P.H.KymabaeB, AnreOpa Havano aHanu3a: Y4YeOHUK
mist 11 KIaccoB  €CTECTBEHHO-MAaTEMATHUECKOTO HaIpaBleHUs 00MIe00pa30BaTEIbHBIX IITKOI.
Anmartsl: «ATtamypay, 2020r.
5.B.A.CmupnoB, E.A.TyskoB, ['eomerpus: YueOnuk mus 10 xmaccoB €CTECTBEHHO-
MaTeMaTH4YeCKOT0 HalpaBlIeHUs 0011eo0pa3oBaTeIbHbIX KO, AnMatel: Mekrerr, 2019r.
6.B.A.CmupuoB, E.A.TysoB, [D'eomerpusi: VYueOnuk pus 11 xmaccoB €CTECTBEHHO-
MaTeMaTH4YeCKOr0 HaMpaBlIeHUs 0011e00pa3oBaTeIbHbIX KO, AnMMathl: «MekTtemn»,2020r.
7.A .W.1UIsiab16€K0B, J1.O.11Ip1HBIOCKOB, P.H.2KyMabaeB, C.Manenxanos, ['eomerpus: YueOHHK
st 10 KJ1accoB  €CTECTBEHHO- MaTEeMaTHYECKOTO HaIlpaBlIeHHs 00111e00pa30BaTeNIbHBIX MIKOJ.
Anmatel: Mekrern, 2019r.
8.A.N.Ipab16ex0B, [.O.11smHb10eKk0B, P.H.)KyMabaeB, C. ManenxanoB, ['eomerpus: YueOHHK
st 11 KjaccoB  eCTECTBEHHO- MaTEeMaTHYECKOTO HaIlpaBlIeHHs 00111e00pa30BaTeNIbHBIX MIKOJ.
Anmatel: Mekrern, 2020r.

JlonoTHUTEILHAS:

1.A.E.O6suikaceiMoBa, B.E. Kopuesckuii, 3.0. XXymarynoBa, Anrebpa Hayaio aHaIM3a:
MeToau4Yeckoe pykoBoacTBo+CD, muaakTH4ecKne MaTepuaibl, COOPHHK 3aja4, JIEKTPOHHBIN
Tpenaxep, 10 knacc, Anmarsl: Mekren, 2019 r.

2.A.E.O6butkaceiMoBa, B.E. Kopuesckuii, 3.0. XKXymarynoBa, AnreGpa Hadano aHaiusa:
METOJMYECKOE PYKOBOACTBO, MuaakTuueckue matepuanbi+CD, 11 knacc, Anmarsl: Mekrer,
2020 T.

3. A.W.IIemei6ekoB, J1.O.11Ismb10ek0B, P.H.)KymabaeB, Anredpa Hauano ananmsa: Metoauka
oOyuenus, numaakTuyeckue matepuansi+ CD, 10 kmace, Anmatsl: «Atamypay, 2019 1.

4. AW.Ieae16exoB, 1.O.11Ismbi0ek0B, P.H.)Kymabaes, Anrebpa Hauano anaimsa: Meroauka
oOyduenus, nunaktudeckue marepuansli+ CD, 11 kmace, Anmater: « Atamypay, 2020r.
5.B.A.CmupHoB, E.A.TysikoB, ['eomerpus: Meroauueckoe pykoBoAcTBO, 10 kmacc, AnMarsl:
«Atamypar, 2019x.

6. E.A. Tysaxos, M./lrocoB, ['eomeTpus: coopuuk 3ama4d, 10 kmacce, Anmater: «Atamypay, 2019x.
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7.B.A.CmupHoB, E.A.TysikoB, ['eomerpus: MeToauueckoe pykKoBOACTBO, 11 kimacc, AnMarsl:
«Atamypar, 2020x.

8. E.A.Tysaxos, M./ltocoB, ['eometpus: cOopauk 3amay, 11 kmacc, Anmarsl: «Atamypay, 2020xk.
9. AMW.llpmbiOekoB, J.O.lIembi0ekoB, P.H.Kymabae, C. Manenxanos, ['eomerpus:
METOMKa 00yUYeHUs, TUAaKTHIecKue Marepuaisl + CD,

10 knacc, Anmatsl: «Atamypa», 2019x.

10. A.W.IembiOekoB, J[.O.llembi0exkoB, P.H.)KymabaeB, C. Manenxanos, ['eomerpusi:
MeToAMKa 00ydeHus, JuakTuueckue marepuaisl + CD,

11 knacc, Anmatel: «Atamypay, 2020x.

JlonoJHUTe/IbHbIE peKOMEeHyeMble CpecTBA 00yYeHu s :
CIIpaBOYHO-UHCTPYKTUBHBIC Ta6J'II/II_H>I;

MYJIbTUMEAUNUHBIN TPOEKTOP;

TUAAKTHYECKHE MaTEepUaIbl;

KOMIIBIOTEPHBIN KJ1acc.
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