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Y4eOHas mporpaMma 1o npeaMerty «AJjredpa u Ha4aJia aHAJIN3a»
(001eCTBEHHO-TYMAHUTAPHOE HANIPABJICHHE)

1. IlosicHUTEJIBbHASA 3aANIUCKA

1. YyeOHass mnporpamma pa3paboTaHa B COOTBETCTBUM ¢ [‘ocymapcTBEHHBIM
o011e00s3aTeNnbHbBIM  CTAaHAAPTOM CpPEAHET0 O0O0pa30BaHMs (HAYaJIbHOIO, OCHOBHOIO
cpenHero, oOmiero cpeaHero oOpa3oBaHUs), YTBEPKICHHBIM ITOCTaHOBICHUEM
[TpaBurenscTBa Pecyomuku Kazaxcran ot 23 aBrycra 2012r. Ne1080.

2. Peanuzanus mporpamMmbl 1o anredpe M HavajaM aHajau3a MpeaycMaTpUBaeT
3HAYUTENIbHOE YBEJIIMYEHHE aKTUBHBIX (OpM pabOThl, HAINPaBICHHBIX HAa BOBJICYCHUE
YYaIMXCS B MAaTEMaTUYECKYIO0 YUYEOHYIO JESITEIbHOCTh, Ha OOEcreYeHHe MOHMMaHUs
UMH MaTeMaTUYeCKOTO MaTepuania M pa3BUTUSA UHTEIUIEKTa, MpUOOpeTeHHE
IPAKTUYECKHUX HABBIKOB U YMEHUU POBOJUTH PACCYXKAECHUS, T0Ka3aTenbcTBa. Hapsay ¢
ATUM B HEH yJiensieTcss BHUMAaHUE MCMOJIb30BaHUI0 MH(GOPMALIMOHHBIX TEXHOJIOTHM IS
YCWJICHHSI BU3YaIbHOM COCTABISIONIEH 00yUEHUSI MaTEMaTHKeE.

3. Lenp oOyuenus: obecredyeHne Ka4eCTBEHHOTO YCBOCHHUSI anreOpbl U Oa3MCHBIX
OCHOB Hauaj aHaju3a, HallpaBJIEHHOT'O Ha JOCTUKEHHE HEOOXOIUMOro ypOBHS OOIIETOo
UHTEJUIEKTYaJbHOTO  Pa3BUTHS  JIMYHOCTM  HAa  OCHOBE  HAUMOHAIBHBIX U
oO0II1eueI0BEUECKUX LEHHOCTEH, (OPMUPOBAHUS JIOTUYECKOT0, aOCTPakTHOroO MU
BEPOSITHOCTHOTO MBIIUICHHS, CO3/1aHUE IPAKTHYECKOW OCHOBBI MX JaJbHEHIIEro
3 PeKTHBHOTO 00yUCHHUS.

4. 3amaun 00ydCHMUS:

1) BocnuTaHue OTHOIIEHMS K MaTeMaTHKEe KaK 4YacTH OO0IleYesIoBeYeCKOn
KyJbTYpbl, WIparolleld 0coO0yl pojib B OOIIECTBEHHOM pPAa3BUTHUH; PACILIUPEHUE
IPEICTABIICHUS YUaIlUXCs 0 cepax MPUMEHEHUSI MAaTEMATHKM;

2) bopmupoBaHue TMpEACTABICHUNH O MaTEeMaTHKE KaK YHUBEPCAIBbHOM SI3BIKE
HayKd, Kak (opMme ONHCAHWsI M METOJAE TO3HAHUS JACHCTBUTENBHOCTH, CPEACTBE
MOJICJIMPOBAHUS SIBJIGHUNA W MPOLIECCOB; POJIM MAaTeMaTHYECKOM MOJENH B HAyYHOM
NO3HAHUU PEAIbHBIX MPOLECCOB;

3) bopMupoBaHME KadyeCcTB JIMYHOCTH, KOTOpPbIE HEOOXOAMMBI B COBPEMEHHOM
o011ecTBe, CBOMCTBEHHBIX MAaTEMaTHMUYECKON JAEATEIbHOCTU: YMEHHE SICHO U TOYHO
BbIpaXKaTb CBOM MBICIHM, OO0JaJaTh AJITOPUTMUYECKOW KYyJIBTypOH, KPUTHUECKUM MU
JOTMYECKUM MBIIIJIEHUEM, HHTYHUIIMEH, CHOCOOHOCTBIO IPE0A0IEBATh TPYIHOCTH;

4) oBailcHUE CUCTEMOM MAaTeMaTUYECKUX 3HAHUM, Pa3BUTHE BBIYMCIUTEIBHBIX
anreOpandeckux YMEHUH, HEOOXOIUMBIX IJIsi MPUMEHEHHs B MPAKTUYECKOM
JeSITeIbHOCTH, U3YUYEHHUS CMEXHBIX TUCIUIUINH, IPOJOKEHUs 00pa30BaHMs;

5) cucremaruyeckoe M3ydeHHE (YHKIMA Kak BaKHEHMIIEr0 MaTeMaTHYEeCKOTrO
00BeKTa CpelcTBaMH alnreOpbl 1 MaTEMaTUYECKOIO aHAIN3a, PACKPBITUE MPUKIIATHOTO
3Ha4YeHHS OOIIUX METOJ0B MaTeMaTHKH, CBSI3aHHBIX C HCCIEAOBaHUEM (YHKIIUH;
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6) pa3BUTHE KOMOMHATOPHOT'O U BEPOATHOCTHOTO MBILIJICHUS;

7) COBEpIICHCTBOBAHUE HMHTEJUIEKTyalIbHBIX M  PEUYEBBIX YMEHUH IMyTeM
oOoraileHus CI0BapHOTro 3araca MaTeMaTUYeCKON TEPMHUHOJIOTUEH.

5. CTpyKTypHBIMA KOMITIOHEHTaMHU Y4€OHOW MpOorpaMMbl MO airedpe u Hauvajaam
ananmuza Juis 10-11 kmaccoB oOUIECTBEHHO-TYMAaHUTAPHOTO HANPABJICHMS SIBIISIOTCS:
NOSICHUTENbHAST 3alucKa, 0a30BO€ coOepXaHUEe ydyeOHOro mnpeamera, TpeOOBaHMS K
YPOBHIO IIOJATOTOBKH y4YalIUXCSl.

6. baszoBoe conepkanue anredpel M Havdasa aHanu3a 10 Kiacca BKIOYAeT
TEOpeTHUeCKuil Matepuan no paszaenam: «Dynkuusa, e€ cBoiicTBa U Tpaduk»,
«Tpuronomerpuueckue  (QyHKIUNY, «TpuroHomerpuueckue  ypaBHEHUS U
HepaBeHCTBa», «lIpomsBognas», «lIpumenenue mpousBoaHON», «KomOuHatopuka u
ounom Herotona». B 6a3oBoe copepxaHue Kypca TakKe BXOJUT MOBTOPEHHUE Kypca
anredpsl 7-9 KjaccoB B Hayaje y4yeOHOro roja M MOBTOPEHHE Kypca anreOpbl U Haydasl
aHanu3a 10 kiacca B KOHIIE y4eOHOTO rojia.

7. 3anaun o0yuenus B 10 kiacce:

1) orpa®oTka yMEHHMIl BBIOJIHEHUS MNPEOOPA30BAHUI TPUTOHOMETPUUYECKUX
BBIPAKCHU;

2) COBEpUICHCTBOBAHUE YMEHUN MOCTPOEHUsI IpaPuKOB (PYHKIINIL; yCTAHOBIICHUS
CBOMCTB yHKIMU 110 €€ rpaduKy; BRIMOJHEHUs peoOpazoBaHuii rpadukoB GyHKITU;

3)3aKkperieHue yMEHHMM pelleHHs JMHEWHbIX W HEJIMHEHHBIX YpaBHEHUH H
HEPABEHCTB U UX CUCTEM;

4) popMupoBaHuE MOHATUI: CIIOKHON (PYHKITUU, TPUTOHOMETPUUYECKUX (DYHKITHHA,
TPUTOHOMETPUUYECKOTO YPABHEHUS, TPUTOHOMETPUYECKOTO HEPABEHCTBA, ITIPOU3BOIHOM,
HENPEepPhIBHOCTH (YHKIIMM B TOYKe, mpenena (yHKIMA B Touke, nuddepeHmmana,
KPUTHYECKON TOUKH;

5) O3HaKOMJIEHUE C  TPUTOHOMETPUYECKUMHU  (QYHKUUAMH,  OOpaTHBIMHU
TPUTOHOMETPHUUECKUMHU (DYHKIUSAMU, UX CBOMCTBaMH U rpaduxamu;

6) M3yueHrne CBOWCTB TPUTOHOMETPHYECKUX (DYHKIMH, CTOCOOOB pelieHus
TPUTOHOMETPUUECKUX YPABHEHUN U HEPABEHCTB; IPOU3BOIHOM;

7) opmupoBaHre yMEHUN pelIeHUs] TPUTOHOMETPUYECKUX YypaBHEHUH U
HEpPaBEHCTB M HUX CHUCTEM; HAXOXXIEHUS MPOU3BOJHBIX 3JIEMEHTAPHBIX (YHKLIUMH,
CJIOKHOM (DYHKIIUH, TPUTOHOMETPUUECKUX (PYHKIIHIA;

8) hbopMupoBaHUE YMEHUN NMPUMEHEHMsI IMPOU3BOJHONW (PYHKIMM IPU pELICHUU
NPaKTUYECKUX 3a]a4; MCIOJIb30BaHUS I'pa)UKOB TPUTOHOMETPUUECKUX (DYHKUMH IS
pelIeHus] YpaBHEHMI, HEPABEHCTB U UX CUCTEM;

9) 03HaKOMIIEHHE C DIIEMEHTaMH KOMOMHATOPUKH.

8. bazoBoe coxepxkanue anreOppl M Hadaina aHanu3a 11 Kiacca BKIIOYaeT
TeopeTHueckuil Marepuan no pasnaenam: «llepBooOpasnast u unrerpam», «CreneHu u
kopHu. CreneHHas QyHkuus», «llokasatenbHas u sorapudmuueckas Q(yHKIANY,
«IToka3arenpHble U JOrapu(pMUUECKUE YpaBHEHUS U HEPABEHCTBA», «BepodarHocThy». B
06a30Boe coaepKaHHE Kypca TakKe BXOAHMT MOBTOPEHHME Kypca anreOpel W Hayana
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Hanmm3a 10 kimacca B Hawane ydyeOHOTO Trojia M MOBTOPEHHE Kypca aireOpbl W Hadal
ananm3a 10-11 kmaccoB B KOHIIE y9eOHOTO TO/a.

9. 3agaum oOyuenus B 11 kiacce:

1) orpaboTKa yMEHUN pelIeHUsI TPUTOHOMETPUUECKUX YPAaBHEHUN M MX CUCTEM,
MPOCTEUIIIUX ~ TPUTOHOMETPUUYECKUX  HEPABEHCTB, HAXOXKACHUS  MPOU3BOJIHBIX,
IPUMEHEHUS TPOU3BOIHOM MIPU PEMIEHUU MTPAKTHYECKUX 33/1a4;

2) COBEpIICHCTBOBAHNUE YMEHUHN MOCTPOEHUsI IpaPuKOB (PYHKIMH; yCTAaHOBICHHUS
CBOMCTB (yHKIMU 110 €€ rpaduKy; BHINOJHEHUS MpeoOpazoBaHuii rpadukoB GYyHKITUH;

3) popmupoBaHue TOHATHS MEPBOOOPa3HOM, MHTErpajia, KOpHsS M-OW CTENEHH,
CTENIEHU C pallMOHAIBHBIM MOKa3aTeIeM, JJorapudma,

4) popMupoBaHuE YMEHUN MPUMEHEHHSI OTIPEICIICHHOTO MHTErpaja Jisl PEIICHHMs
T€OMETPUYECKUX M (PU3MUECKHX 3a]1a4;

5) popMupoBaHuEe yMEHHMI BBIMOJHEHHUS TOXICCTBEHHBIX MpeoOpa3oBaHUi
BBIpDQXKEHUN, COJEpKAIIUX KOPHU M-OM CTENEHU, CTENEHU C PpPalMOHAIbHBIM
MOKa3aTeJIeM U JIOTapu(pMBlI;

6) popMupoBaHUE YMEHUM PEIICHUS] UPPAIlMOHATBHBIX YPABHEHUN U UX CUCTEM;
MOKa3aTeIbHbIX YPABHCHUN U HEPABEHCTB M MX CUCTEM YpPaBHEHUH; JorapupmMuyeckux
YpaBHEHUM U HEPABEHCTB U UX CUCTEM;

7) 3aKpeIUICHNE YMEHUH pEIICHUS YPaBHEHUM M HEPABEHCTB, COAEPKAIIMX
NEPEMEHHYIO TIOJ1 3HAKOM MOJYJIS;

8) COBEpILIEHCTBOBAHME YMEHHUI UCIHOJIb30BaHUSI TIpapuKoB (QYHKIUNA IS
pElIeHHs] ypaBHEHUM, HEPABEHCTB W WX CHCTEM; MPUMEHEHHUS alreOpandecKux
nmpeoOpa3oBaHuii, ammapata ypaBHEHWW ¢ HEPABEHCTB [JIsl pEHICHUS 3ajJad U3
Pa3ITUYHBIX Pa3esioB Kypca aJireOpbl M Havall aHAJIN3a,;

9) popmupoBaHue yMEHUW pEIICHUS 3aJad 110 TEOPUM BEPOATHOCTEH ¢
MpUMEHEHHEM KOMOWHATOpUKHM W OuHOM HbBIOTOHA, HAXOXKICHUS YHCIOBBIX
XapaKTEPUCTHK CIIyYaWHOW BEJINYHHBI.

10. OObem yueOHOUM HArpy3ku MO MpeaMeTy «Alredpa W Hadala aHalu3ay
00I111eCTBEHHO-TYMaHUTAPHOTO HAINPABIICHUS] COCTABJISICT:

1) 10 knacc: 3 gaca B Hemento, Bcero 102 4aca;

2) 11 knacc: 3 daca B Henenro, Bcero 102 gaca.

11. B mpouecce oOyuenus anreOpe M HayajgaM aHalu3a OCYIIECTBIISIIOTCS
MEXIPEIMETHBIE CBS3H CO CIEAYIOMMMU YYeOHBIMU AUCITUTUIMHAMM:

1) «<Pycckum si3pIKOM»: OOOTalieHue CJIOBAPHOIO 3amaca MaTeMaTH4ecKOou
TEPMHUHOJIOTHEH; pa3BUTHE MATEMAaTHUYECKOW peyu B TMporecce 0OOCHOBAHUS
YTBEPKIICHUM, JOKa3aTeIbCTBA TeOpeM, (popMyInpoBaHUs BEIBOJOB H IIP.;

2) «I'eomeTpueii»: HUCMOJb30BaHWE 3HAHUM O  JIBUKEHMSAX  IUIOCKOCTH:
napauieIbHOM T[I€PEHOCe, OCEBOM M LEHTPAIbHOW CHUMMETPUM TMPU HU3YUYECHHUH
npeoOpa3oBanuii rpaduka GyHKINN; UCTIOIB30BAHKE OMPECICHU CUHYCa, KOCHHYCA,
TaHT€HCA W KOTAaHTEHCA I MPSIMOYTOJIBHOTO TPEYTOJIbHUKA; UCIOJIb30BaHUE (popmyt
IUTON[AJICd MHOTOYTOJIBHUKOB, KPYTra U €r0 4acTel, MOBEPXHOCTEN MHOTOTPAHHUKOB U
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TEJl BPALICHUSA MPU PEIICHUH TEKCTOBBIX M MPAKTUYECKUX 3a/1a4; OMOpa Ha 3HAHUA
CBOMCTB TeOMEeTpHUYeCKNX (UTYp MPU YCTAHOBJICHUH (DYHKIIMOHAIHLHON 3aBUCUMOCTH
MEXy dJIEeMEHTaMU 3TUX (GUTYDP B IPUKIIATHBIX 3a]a4ax;

3) «®u3uKoit»: omnopa Ha 3HAHUS 00 DJJIEKTPOMArHUTHBIX U MEXAHHYECKHUX
KOJIeOaHUAX, O CBOMCTBaX OJJICKTPOABMIKYIIEHCS CHJIbl WHIYKIUU TPU HU3YUYECHUU
TPUTOHOMETPUUYECKUX (YHKIIMI;, Omopa Ha 3HAHUSA O pacmaje pagus NpU W3YyYECHUU
MOKa3aTelbHON (DYHKIMH; OpUEHTAllMs Ha (PU3NYECKUM CMBICT BETUYUH MPU PEUICHUU
TEKCTOBBIX 3a/ady;

4) «Xumueh»: HCIOIb30BaHWE 3HAHUW O THUIpOJie3e COoJIEH, O CcIulaBax, o
pacTBOpax, 0 KOHUEHTPAUUH U T.II. IPU PELICHUU TEKCTOBBIX 33/1a4;

5) «udopmaTtukoil»: HCIONB30BaHWE HABBIKOB PA0OTBI C KOMIIBIOTEPOM —
pemienre 3amgad 1o Teme «Haubonbiiee ¥ HauMeHbIlee 3HAaYeHUE (YHKIIHI)
C TOMOIIbID HAJACTPOEK B JJEKTPOHHBIX TaOJUIAaX; pEIICHUE YypaBHEHUM
C UCIIOJIb30BAaHUEM DJICKTPOHHBIX TaONMIl, HA0Op MaTeMaTH4YeCKuX GOpMya U
BBIYUCJICHUS 10 HHUM, HACTpOilKa MmapameTpoB rpaduueckoro oObeKTa U Mp. — MpH
NOCTPOEHUU TpaUKOB PYyHKIUH.

2. ba3oBoe coaep:xxanune yueOHoro npeamera 10 kiaacca

12. Conepxanne Kypca anreOpbl W Hadajga aHanu3a 10 kiacca BKJIIOYaeT
CIEeAYIOLIUE pa3Ieibl:

1) «IToBTOpeHue Kypca anredpsl 7-9 knaccos (6 4.)». Beimonnenue neicTBuii Haj
NEUCTBUTENbHBIMM  yMciaMu. CBOHCTBAa  CTENEHM €  LEIbIM  ITOKa3aTelIEM.
ToxxmecTBeHHbIE MPeoOpa3oBaHUSl PAIMOHATIBHBIX BbIpAKEHUH. TOXXIECTBEHHbIE
npeoOpa3oBaHUs BBIPAXKEHUM, COAEpKAIIMX KBaJgpaTHble KOpHHU. JloKazaTrenbCcTBO
ToXaecTB. JIuHelHbple, KBagpaTHbIE U JAPOOHO-paLlMOHAIbHbIE ypaBHEHUA. JIMHEHbIE,
KBaJpaTHbIE M JpOOHO-pallMOHAIbHBIE HEpaBeHCTBA. MeTon uHTEepBasioB. CHCTEMBI
JIMHEWHBIX HEPABEHCTB C OAHOM IepeMeHHOW. CHCTEMBbI JUHEWHBIX W HEITUHEHWHBIX
YPAaBHEHHM M HEPABEHCTB C JBYMs IIEPEMEHHBIMU. YPABHEHHS M HEPABEHCTBA,
COJZIEpIKallle IEPEMEHHYIO IO 3HAKOM MOoayJs. Pemenne TeKCToBbIX 3a1ad. UnucinoBeie
nocieaoBaTesibHOCTU. [IpeoOpa3oBaHusi TPUTOHOMETPUUECKUX BbIpakeHU. DYHKIIUU

k
BUIA y=ky + b, y=ax’ +bx+c (a#0), y=ax’, y=—(k#0), yzx/;,HXCBoﬁCTBa
X

U rpaduKuy;

2) «dyHk1us, ee cBoiictBa u rpaduk (15 4.)». Oyukiusa. O0nacTh onpeaeaeHus u
MHOXECTBO 3HaueHUM ¢yHkuu. Crocoosl 3amanus ¢GyHkuuu. ['padux QyHKIUM.
CgoiicTBa (GyHKIMU: BO3pacTaHUE€ U yOBIBaHUE, OrPAHUYEHHOCTh, YETHOCTH W
HEYETHOCTh, MEPUOJAUYHOCTh, MPOMEKYTKHA 3HAKOMOCTOSIHCTBA. OKpPECTHOCTh TOYKH.
Toukn »sKcTpemyma U dKCTpemMyMmbl  QyHkiuu. HeyOwiBatomass — QyHKIuS.



HeBozpacraromas ¢ynkmus. OOparnas ¢ynkuusa. IIpocrteiimue npeoOpa3zoBaHus
rpadukoB pynkuuit. Mccnenoanue GyHKIUU U TOCTpoeHHE e€ rpaduka;

3) «Tpuronomerpuueckue ¢ynkuu (10  4.)». CoiictBa u  rpaduxu
TPUTOHOMETPUUYECKUX (YHKIUH. APKCHHYC, apKKOCHUHYC, apKTaHTEHC, apKKOTaHTEHC.
[TIpeoOpa3zoBaHus BBIPAXKEHUM, COAEPKAIIMX APKCHUHYC, apKKOCHHYC, apKTaHIEHC,
apkkoTanreHc. OOpaTHble TPUTOHOMETPUYECKHE (DYHKIINH;

4) « TpuroHomMeTpuuECKHe YpaBHCHU: Hu HEpaBCHCTBA (159.)».
Tpuronomerpuueckoe ypaBHeHue. IIpocrenme TpuroHoMeTpU4ECKUEe YpaBHEHUS B
sinx = a, cosx = a, tgx = a, ctgx = a u ux pemeHus. CnocoObl pelIeHU

TPUTOHOMETPpHUUECKUX ypaBHEHUM (TpuroHomerpuyeckue ypaBHEHHS, MNPUBOJAMMBIE K
anreOpanvyeckuM ypaBHEHUSM OTHOCHUTEIBHO OJHOW TPUTOHOMETPUYECKOW (YHKIUH.
Tpuronomerpuueckue ypaBHEHUS, periaemble nyTeM npeoOpa3oBaHus
TPUTOHOMETPUYECKUMH (opmysaMu. TPUTOHOMETPUYECKUE YpaBHEHMS, peEIlaeMble
CoCOOOM TOHM)KEHMSI CTENeHU ypaBHEHUS. OJHOPOAHBIE TPUTOHOMETPUUECKUE
ypaBHeHHs.). CHCTeMbl TpPUTOHOMETPUYECKMX  YPAaBHEHMH M UX  PEIICHHE.
TpuroHoMerpuueckoe HEpaBeHCTBO. PemieHne nOpcoTeHInX TPUTOHOMETPUUECKUX
HEPABEHCTB U UX CHCTEM;

5) «IIpousBoanas (22 4.)». Ilpenen ¢dbynkuuu B Touke. HenpepbIBHOCTh PyHKIIUU
B TOYKE W Ha MHOXecTtBe. Touku paspeiBa (ynkuuu. Acumnrora. [IpousBogHas.
Huddepenumpyemoctsb byHKIUN. [IpaBuiia HaXO0XJICHUs MIPOU3BO/IHBIX.
HudbdepennupoBanue. IlpowsBomHass  creneHHor — GyHkiuu. Ddusnueckuit wu
reOMETPUYECKUN CMBICH mpou3BoHON. KacaTenbHas k rpaduky QyHKIMU. YpaBHEHUE
kacarenpHOM K rpaduky QyHkinuu.Cnoxnas ¢ysaknusa. [lpousBogHas ClI0XKHON
¢bynkuuu.  [lpomsBognas  TpuroHomerpuueckux  ¢ynkuuid.  duddepenunarn.
[Tpubnu>kEHHBIE BEIUUCTICHUS;

6) «IIpumenenue npousBogHOM (16 u.)». [Ipu3HaKu MOHOTOHHOCTH (BO3pacTaHUs
U yObiBaHus) QpyHkuuu. Kputnueckue Touku. JlocTaTouHble YCIOBUS CYIIECTBOBaHUS
skcTpemyMa. MccnegoBanue (pyHKIMH C TOMOIIBIO MPOU3BOAHONW M TOCTpPOEHHUE €&
rpaduka. Hanbosnpiuee 1 HauMeHblIee 3HaYeHus1 (PYyHKIMH HA IPOMEXKYTKE;

7) «Kombunatopuka u 6uHoM HproToHa (6 4.)». OCHOBHbBIE MOHATUS U (HOPMYJIbI
KOMOMHATOPUKH (IIEpPECTaHOBKH, pa3MelleHus], couetanusi). bunom HeroTona;

8) «IToBTOpenue kypca anreopsl u Havan ananuza 10 kmacca (12 4.)». CBoiicTBa
dbyHKUMU: BO3pacTaHue W YOBbIBaHUE, JKCTPEMYMbI, OIPAaHMYEHHOCTh, UYETHOCTh H
HEYETHOCTh, HEINPEPBIBHOCTh, IMEPUOAUYHOCTb, MPOMEKYTKH 3HAKOIOCTOSHCTBA.
[Ipocreiimue mpeoOpa3zoBanus rpadukoB ¢yHkiuid. CpoiictBa U Tpaduku
TPUTOHOMETPUUECKUX (PYHKIUNA. TPUTOHOMETPUYECKUE YpPABHEHUS M HMX CHCTEMBI.
TpuroHoMeTpuuecKue HEPABEHCTBA W HX CHUCTEMbl. BbIUMCIEHHUS TPOU3BOJIHBIX.
[Ipuznaku Bo3pacTaHusi W yObIBaHHS (QYHKIUU. KpuTudeckue TOYKHU. YpaBHEHHUE
KacaTesnbHOU K rpaduky ¢pyHkuuu. MccienoBanue GyHKIIMU C TOMOIIBIO IPOU3BOIHOM
u moctpoeHue e€ rpaduka. Hawmbonwpimee w HamMmeHbIee 3HaYeHUS (QYHKIUA Ha



npoMexyTke. [IpuMeHenne Mpon3BONHON K PEIICHUIO NMPAKTUYECKUX 3a1ad. DopMyIsl
MPUOJIMKEHHBIX BBIYMCICHUN.

3. ba3oBoe coaep:xxanue yueOHoro npeamera 11 kiaacca

13. Conepxanne Kypca anreOpbl M Hauvajga aHanu3a 11 Kiacca BKJIIOYaeT
CHEAYIOUIUE Pa3Iebl:

1) «IToBTOpenne kypca anreOpbl u Hauvajna aHanu3a 10 kmacca (6 4.)».
[Ipocreiimue mpeoOpa3zoBanus rpadukoB ¢yHkiuid. CpoiictBa U Tpaduxu
TPUTOHOMETPUUECKUX (PYHKIUNA. TPUTOHOMETPUYECKUE YpPABHEHUS M HMX CHUCTEMBI.
TpUroHOMETpUUECKHE  HEPABEHCTBA.  BBIYMCIIEHUS  IPOU3BOAHBIX.  YPAaBHEHUE
KacatesnbHOU K rpaduxy ¢pyHkuuu. MccienoBanue GyHKIMU C TOMOIIBIO MPOU3BOIHOM
u moctpoeHue e€ rpaduka. Haumbonwpimee w HamMmeHbIee 3HAYCHUS (QYHKIWHA Ha
POMEKYTKE;

2) «IlepBooOpaznass u  unrerpan (174.)». IlepBooOpaszHas  QyHKIMH.
Heonpenenéunpiit  unrerpas. OcHOBHOE CcBOWCTBO mnepBooOpa3zHoi. IlpaBuia
HaxXO0XJIeHUsl mepBooOpa3HbiX. KpuBonuHeiiHas tpanenus. [lnomans KpuUBOJIUHEHHOM
Tpaneuuu. OnpenenéHHbIN UHTETrpal. dopmyJiia Hprorona-Jleitouua.
NurerpupoBanue.  IIlpuMeHeHne  onpeAecN€éHHOTO  HMHTErpaja K  PEUICHUIO
reOMETPUYECKUX U PU3HUECKUX 3a/1a4;

3) «Crenenu u xopau. Ctenennas Qynkius (23 4.)». Kopens n-oii crenenu u ero
cBOMCTBA. ApudMeTHYeCKHii KOpeHb n-oi cremeHn. CTeneHb C ParMOHAIBLHBIM
nokaszareneM U e€ cBoicTtBa. HppammonanbHble BbIpaxkeHus. I[IpeoOpazoBanue
VUPPALMOHAIBHBIX BBIPAKCHU M. HNppauronanbHbie YpaBHEHUS. Pemenue
UppALMOHAIBHBIX ypaBHEHUH U ux cucreM. CreneHHas (yHKIUsS, €€ CBOWCTBA U
rpaduku. JuddepeHuupoBanue W HUHTETPUPOBAHHE CTENEHHOW (YHKUUU C
JNEUCTBUTEIBHBIM TIOKA3aTEIEM;

4) «IlokazarenpHass u Jjorapudmuyeckas @ynkuuu (104.)». ITlokazaTenpHas
¢ynkuusa, ee cBoictBa M rpaduk. Jlorapupm uncina. OcHOBHOE Jorapudmuueckoe
ToxaecTBo. CBolicTBa jgorapudmon. [decaruunsiii jorapudm. HatypanbHseiil Jorapudm.
ToxxaecTBeHHbIE — MpPeoOpa3oBaHUs  BBIPAKEHUN,  ColepKalllUuX  JIOrapuQmbi.
Jlorapudmuueckas ¢yHkius, ee cBoiictBa u rpaduk. uddepenuupoBanue
MokKazaTeabHOM u Jiorapudmudeckod QyHkumii. MHTerpupoBaHue IMOKa3aTeIbHOM
byHKINY;

5) «IlokazarenbHble W JorapugMuUecKkue ypaBHEHUS W HepaBeHcTBa (20 4.)».
IToka3arenbHble ypaBHEHHUs. PemeHne MOKa3aTeNbHBIX YPAaBHEHUW W HMX CHUCTEM.
Jlorapudmuyeckue ypaBHeHus. Perienue norapu()MUYecKuX ypaBHEHUN W UX CHUCTEM.
[loka3aTenbHble HEpaBEHCTBA. PellleHMe NOKa3aTelbHbIX HEPABEHCTBU HMX CHCTEM.
Jlorapudmuyeckne HepaBeHCTBA. PereHue norapuMUYECKUX HEPABEHCTB M HX
CUCTEM;



6) «BepositHocts (8 uw.)». Ilpumenenue ¢opmyn KOMOWHATOPUKH — IJis
BBIUHCIIEHUS BEPOATHOCTU coObITHs. CiyyailiHas BenuuuHa. J[ucKpeTHas ciydaiiHas
BennuuHa. HempeppiBHas ciyyaliHas BEJIMYMHA. 3aKOH PpaCIpElENICHUs] CIy4aiHOU
BEJIUYMHBL. YHCIIOBBIE XapaKTEPUCTUKUA CIy4yalHOM BETUYMHBI (MaTEeMaTUYECKOe
OKUJIaHUE, TUCTIEPCHUs, CPEAHEE KBAIPATUUHOE OTKIOHEHHE);

7) «IloBTOpenune kypca anreOpbl u Hauana aHanuza 10-11 kmaccoB (18 4.)».
[IpeoOpa3oBaHus BbIpaXKEHUH, COAEPXKALUX KOPEHb #-OM CTENEHU, CTENEHb C
palMoHaNbHBIM TOKa3areneM, Jjorapupm. Ilpocreiimme npeoOpa3oBaHus rpapuKoB
¢ynknuii. CpoilctBa UM rpapukd CTENEHHOW (PYHKIHMH, TPUTOHOMETPUUYECKHUX,
NOKa3aTeJbHBIX U Jorapudmuueckux yHkiuil. TpuronoMmerpuueckue, Noka3aTesbHbIe,
norapuMuyecKue, uppaloHaibHble YPAaBHEHUS U UX CUCTEMBL. TpPUTrOHOMETpUYECKUE,
HoKa3aTeNbHble, JorapuMUYECKUe HEpaBEeHCTBA U MX CHCTEMbl. BprunciaeHus
IPOU3BOJIHBIX. YPAaBHEHUE KacaTelbHOU K rpaduky ¢pyHkuuu. MccnenoBanue GpyHKIuu
C MOMOIIBI0 MPOM3BOAHON M TocTpoeHue e€ rpaduka. Hanbonbiiee m HauMeHblIee
3HaueHUs] (YyHKIUU Ha TpoMexyTke. [IpumeHeHHe MpPOM3BOAHONW W WHTETpana IMpu
PELICHUH MPAKTUYECKUX 3a]au.

4. IlpenmerHsbie pe3yabTaThl YPOBHA NOAr0OTOBKHU yyamuxcsa 10 kiacca

14. Yuammecs 10 knacca 10IKHBI UMETh MPEICTaBICHUE:
1) o npenene GyHKIUU B TOUKE;

2) 0 HEnmpepbIBHOCTH (GYHKIIUU B TOYKE U HA MHOKECTBE;
3) 0 KOMOMHATOPHBIX 3a/1a4ax.

15. Yyammuecs 10 kiacca J0JKHBI IIOHUMATh:

1) reomeTpuyeCKHii CMBICT TPOU3BOIHOM;

2) pusnyeckuii CMBICI TPOU3BOTHOM.

16. Yuammecs 10 knacca TOMXKHBI 3HATh:

1) onipenenenre abCOMOTHON BEJIMUUHBIL;

2) onpesenieHne PyHKIUY;

3) onpenienieHne CUMMETPUYHOTO MHOYKECTBA;

4) onpesiesieHre BO3pacTarolen PyHKIuu;

5) onpenenenue yobiBaroien GyHKINY;

6) onpenieneHre YETHON HYHKITUY;

7) onpenenenue HEYETHOU (PYHKITNH;

8) ompeseneHne OrpaHMuYeHHON (QYHKIINH;

9) onpeneneHue nepuogndIecKor PyHKINH,

10) bopmyny Hax0XA€HUS IEpUOAa TPUTOHOMETPUIECKON (PYHKITUN;
11) onpeneneHne MpoMeKyTKOB 3HAKOIIOCTOSTHCTBA (DYHKIIHH,
12) onpenenenue oopaTHOM PyHKINU;

13) onpenenenue ToYeKk MakcCuMyma (pyHKIUU;
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14) onpeneneHune ToOUeK MUHUMyMa (YHKIIHH;

15) onpeneneHune ToUeK IKCTpeMyMa (PyHKIINH;

16) onpenenenne MmakcuMmyMma (pyHKIUY;

17) onpenenenne MUHUMYyMa QyHKUUU;

18) onpeenenue skcTpemyma QyHKIINY;

19) onpenenenne TpPUroHOMETPUUECKUX QYHKIIUIA;

20) onpenienieHus: apKCUHYyCca, ApPKKOCUHYCA, apKTaHI€HCa, ApKKOTaHT€HCa;

21) onpeneneHue TPUTOHOMETPUYECKOTO YPAaBHEHHUS;

22) popmysibl KOpHEHM OOIIEro M YaCTHBIX BHJIOB YpPaBHEHHH SInX = a, COSX= a,
tgx= a, ctgx= a;

23) criocoOBbI pelieHus: TPUTOHOMETPUUECKUX YPaBHEHUM;

24) onipeneneHne TPUroHOMETPUUECKOTO HEPABEHCTBA;

25) anropuT™ peleHus: MPOCTEUILIEro TPUTOHOMETPUYECKOT0 HEPABEHCTBA;

26) onpeneneHue npeaene GyHKINH B TOUKE;

2'7) OCHOBHBIE TEOPEMBI O Tpeiese (PYHKITUU B TOUKE,

28) onpenienieHue HEMPEPbIBHON (PYHKIMUU B TOUKE;

29) onpeneneHue HENPEPbIBHON (PYHKIMN HA MHOXKECTBE;

30) onpeneneHue TOYKU pa3pbiBa GyHKIUU;

31) cBoiicTBa HEMPEPHIBHOCTH (HYHKIIMHU HA OTPE3KE;

32) onpesenieHue TPOU3BOTHOM;

33) mpaBuiia HAXOXKJIEHUS POU3BOIHBIX;

34) onpenenenue nuddeperiuana GyHKIum;

35) reoMeTpUYECKHil CMBICI POU3BOAHOM;

36) dbusnUecKuit CMBICI TPOU3BOTHON;

37) bopmyny ypaBHEHHUS KacaTeIbHOU K rpaduKy QyHKIINH,

38) dhopmyny HaxOXKICHUS MPOU3BOTHON CTETIEHHON (DYHKIIHH;

39) onpeneneHue clIoXHOW (PYHKINY;

40) hbopmyTy HAXOXKICHHS MPOU3BOTHOMN CIIONKHOU (PYHKITUY;

41) hbopmyJibl HAXO0XKIEHUS IPOU3BOIHON TPUTOHOMETPUUECKUX PYHKINA;

42) hopmysibl HAXO0XKIECHUS TPUOIMKEHHBIX 3HAUCHUN PYyHKINU;

43) onpeneneHnue KpUTUIECKON TOUKH;

44) npu3Haku BO3pacTaHus U yObIBaHUS (DYHKIINH;

45) anropuT™M HaxXOXKACHUS MPOMEKYTKOB BO3pacTaHus U yObIBaHUS (DYHKIINY;

46) anropuTM HaXOXJACHHUS TOYEK MaKCUMyMa U MUHUMYMa (QyHKIIUU;

47) anropuTm HcclieqoBaHus QYHKIIMH C IIOMOIIBIO TTPOU3BOTHOM;

48) anropuTM HAXOXKJEHUST HAMOOJBIIIETO ¥ HAUMEHBIIIETO 3HaYeHUsT (PYHKIIUU Ha
MHO>K€ECTBE;

49) popmMyIbl 171 BBIYUCIICHHS YHCIIA IEPECTAaHOBOK, pa3MEIICHU, COUeTaHU;

50) bopmyny 6unoma HeroToHa.

17. Yuamuecs 10 kiracca 101KHBI YMETb:

1) mpeoOpa3oBbIBaTh rpaduku HyHKIUH;
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2) ycTaHaBIMBATh CBOMCTBA (DYHKLMI: YETHOCTh U HEUYETHOCTh, BO3pPACTaHUE U
yOBbIBaHHUE, JKCTPEMYMBI, OrPaHUYEHHOCTh, HEMPEPHIBHOCTh,  MEPUOJUYHOCTD,
IPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

3) ctpouthb U npeoOpa3oBbIBATH IPAPUKHA TPUTOHOMETPUUECKUX (PYHKIUIH;

4) HaXOJIUTh MEPUOJIbI TPUTOHOMETPUUYECKUX (PYHKIIUIA;

5) no rpaduky QyHKIIMM HAXOAUTH TOYKU IKCTPEMYyMa U IKCTPEMYMbI (DYHKIIHNH;

6) BBITIOJIHATh TOXKJAECTBEHHBbIE MPEOoOpa30BaHUsA BBIPAKEHUM, COAEpKAIINX
apKCUHYC, apKKOCHHYC, apPKTAHT'€HC, APKKOTAHT€HC;

7) pemiatb TPUTOHOMETPUYECKHE YPABHEHUS U UX CUCTEMBI;

8) peliath TPUTOHOMETPUUECKUE HEPABEHCTBA U UX CUCTEMBI;

9) ucnoJsib30BaTh MpaBUiia HAXOXKIECHUS IPOU3BOIHBIX;

10) HaxoUTh TPOU3BOAHBIC (DYHKITHIA;

11) HaxoauTh NPUOAMKEHHOE 3HaAUCHHE (PYHKIIMU C TOMOIIbIO quddepennnana;

12) cocTaBnsTh ypaBHEHHE KacaTeJIbHOU K rpapuKy QyHKIINH;

13) Hax0AUTh MPOMEKYTKH BO3pACTaHUA U yOBIBAHUS (PYyHKIIUU;

14) HaXOUTH TOYKHU FIKCTPEMyMa U KPUTUUECKUE TOUKU (PYHKIIUH;

15) uccnenoBarb PyHKIMIO C TOMOILBIO MPOU3BOIHON U CTPOUTH €€ rpaduk;

16) HaxoauTh HauOObIIIEE U HAUMEHbBIIIEE 3HAUCHUS (DYHKIIMU Ha MHOXKECTBE;

17) BBIYMCIIATD YUCIIO MEPECTAHOBOK, pa3MEIICHUH, COUETaHU;

18) npumensTs popmyny Ounoma HrroToHa.

18. Yuammumecsa 10 kimacca qOKHBI BIaJeTh HABLIKAMU:

1) ucronb30BaHUs CIPABOYHBIX MaTEPUAIOB, MOWCKA OMpeneleHui, GpopMyn u
JIPYTUX YTBEPXKICHUM B Y4€OHOU, METOIMUECKON U CITPABOYHOM JIUTEPATYPE;

2) UICTIOJIB30BAHUSI  KaJbKYJIATOpPA [Ji1 BBIYUCIEHUS 3HAYEHUN  YHCIOBBIX
BBIPAKCHUU;

3) paGoTBI C KOMIBIOTEPHBIMH MPOTPAMMaMHU MTOCTPOCHHSI TPAPUKOB PYHKIIHIA;

4) UCIOJIb30BAHUS TaOInIL B.bpanunca s HaXO0KICHUS 3HA4YCHUU
TPUTOHOMETPUUECKUX (DYHKIUH;

5)ucnonb3oBanus Tabnui B.bpaguca nis HaxoxaeHus 3HaueHW uyucia (yria)
10 3HAYCHUIO TPUTOHOMETPUUECKUX QYHKITUH.

5. IIpeameTHblIe pe3yJabTaThl YPOBHA MOATOTOBKHU yyamuxcs 11 kiaacca

19. Yuamuecs 11 kiacca 1071KHBI 3HATh:

1) onpeneneHue mepBooOPa3HON;

2) OCHOBHOE CBOMCTBO IEPBOOOPA3HON;

3) mpaBuia HaXOXACHUS TIEPBOOOPA3HBIX;

4) onpesieieHUE HEONPEEIEHHOTO UHTETpaa;
5) onpeeneHue onpeneIEHHOr0 HHTErpaa;
6) oripeiesieHne KpUBOJIMHEHHON Tpaneluy;
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7) bopmyny Herotona-JleitOnuna;

8) bopMysly  HAXOXIAEHUS  IUIOMIATU  TUIOCKOM  (QUrypsl ¢  MOMOUIBIO
onpenenEéHHOro HHTEerpana;

9) popmyny HaxoxkIeHUsI 00BEMA TeJlac MOMOIIBIO ONPEIeTIEHHOT0 HHTETpaa;

10) onpeneneHue KOpHs n-0il CTENEHH;

11) cBoiicTBa KOpHS -0l CTEIICHH,

12) onpeneneHune CTeneHu ¢ paluoOHaIbHBIM [TOKa3aTeNIeM;

13) cBo¥iCTBa CTENEHU C PALIMOHATIBHBIM MTOKa3aTeJeM;

14) onpenenenne uppamoHaAIbHOTO BbIPAKEHUS;

15) onpenenenue uppalmoHaIbHOTO YPABHEHHS;

16) anroput™m pelieHns: UPPALMOHAIBHOTO YPaBHEHUS,

17) popMyy HaXOXKaeHUS MPOU3BOIHON CTENIEHHON (DYHKITUU;

18) hopmyny Haxok1€HHs IEpBOOOPA3HON CTENEHHON (PYyHKINU;

19) onpenenenue nokazareabHON HyHKIUY;

20) onpeneneHue Jorapudpma Incia;

21) ocHOBHOE JTOTapu(hMUUECKOE TOXKIECTBO;

22) cBoiicTBa Jorapudma yucia;

23) onpeneneHue JorapuPmMuiecKkoil GyHKINN;

24) onpeieNieHUE NOKA3aTebHOTO YPAaBHEHMUS;

25) onpenieNieHUE OKa3aTebHOTO HEPABEHCTBA;

26) onpenieneHue JOrapuPMUIECKOTO YpaBHEHHUS;

27) onpeneneHue JorapuPpMUIECKOTO HEPABEHCTBA;

28) onpeneneHre Cay4ailHoi BETUYUHBI U €€ BU/IbI;

29) 3aK0H pacnpeesieHUs CIIy4YailHON BEJIMYMHBI.

20. Yyamuecs 11 knacca 10JKHBI YMETh:

1) HaxonuTh epBOOOPaA3HYIO PYHKIUY;

2) HaXOJIUTh HEONPEIENEHHBIA HHTETPA;

3) BBIUUCIATH ONPECAEHHBIA HHTETPA;

4) ucnonws3zoBatb Gpopmyny Hetotona-Jleitouuiia;

5) HaxXOIUTh IJIOLIAb TUIOCKOW (PUTYpBI C TOMOLIBIO ONPEAEIEHHOIO HHTErpaa;

6) HaXOUTh 00BEM Tea C MOMOIIBIO OMPEICIEHHOTO UHTErpaia;

7) UCTIONIb30BATh CBOMCTBA KOPHS /-0 CTEICHH,

8) mpeoOpa3oBbIBATH BHIPAKEHUS, COACPIKAIIUE KOPHU 11-Oi CTEIICHU;

9) ucnonbp30BaTh CBOMCTBA CTEIIEHU C PAIMOHAJILHBIM MTOKA3aTeNIeM;

10) mpeoOpa3oBbIBaTh BBIPAKEHHS, COJEPKAIIME CTENEeHb C palMOHAIBHBIM
MOKa3aTeNsIMH;

11) mpeoOpa3oBbIBaTh UPPALMOHATHHBIC BHIPAKCHUS;

12) pemiaTbuppaliioHaIbHbIE YPABHEHHUS;

13) cTpouth rpaduky U yCcTaHaBIMBATh CBOMCTBA CTENEHHON()YHKIINH;

14) Hax0AUTH MPOU3BOJHYIO CTETIEHHOW (PYHKIINU;

15) HaxoauTh NepBOOOPa3HYIO CTENEHHON (DYHKIINH;
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16) ctpoutsb rpaduKu ¥ yCTaHABIMBATH CBOIMCTBA MOKA3aTENbHON (PyHKINH;

17) ctpouts rpaduku ¥ yCTaHABIMBATh CBOMCTBA JIorapuPMUUECKON QyHKINH;

18) mpeoOpa3oBbIBAaTh BEIPAKEHHUSI, COAEPKALIUE JIOTapUPMBI;

19) Hax0AUTh TPOU3BOAHYIO MOKA3aTEIBHOM U JorapupMuyecKon (QyHKINH;

20) HaXOUTh MEPBOOOPA3HYIO MOKA3ATEIHHON (QYyHKIINY;

21) pemaTh nokazaTeabHbIC YPABHECHUS;

22) pemiathb JorapupMuuecKie ypaBHEHUS;

23) pemiath CUCTEMbI TOKA3aTENIbHBIX U JIOTapU(MHUUECKIX YPABHEHUM;

24) pemiathb noka3aTeabHble HEPABEHCTBA,

25) pematsb JorapuMuUecKie HEPAaBEHCTBRA,;

26) pemiath CUCTEMBI TTOKA3aTEIbHBIX U JTOTapU(PMUUECKIX HEPABEHCTB;

27) npuMeHATh  (HOpMYJT KOMOMHATOPUKM JJIsi BBIUYMCIIEHUS BEPOSITHOCTH
COOBITHS;

28) cocTaBisATh TAOJUILy 3aKOHA paclpeieNICHUs CIIy4YallHOM BEJIMYHHBI;

29) HaxOIUTh YUCIIOBBIE XaPAKTEPUCTUKH CIIyYailHOW BEJIMUMHBI.

21. Yyammecs 11 kiacca qOJKHBI BJIaJIETH HABBIKAMMU:

1) ucronb30BaHUs CHPABOYHBIX MaTEpUAJIOB, MOUCKA ONpeneseHui, GpopMyn u
IPYTUX YTBEPKICHUM B y4EOHOU, METOIMUECKON U CITPAaBOYHOM JIUTEPATYPE;

2) UICIIOJIB30BAHUSL  KaJbKYyJIATOpPA [Ji1 BBIYUCIEHUS 3HAYEHUN  YHCIIOBBIX
BBIPAKECHU N,

3) paboThI C KOMIIBIOTEPHBIMHU MPOrPAMMaMH MOCTPOCHUS TpadUKOB PYHKIUA;

4) uCroJIb30BaHUS Ta0JINIL B.bpaguca s HaXO0KICHUS 3HAYCHUU
JorapuMUYECKUX U TTOKA3aTeNbHbBIX (PYHKITUH;

5) ucnionp3oBanus Tadnaun B.bpanuca nns HaxoxaeHus 3HadeHU uyucna (yria)
10 3HAYEHUIO TPUTOHOMETPUUYECKUX (PYHKIIHUH.

6. INUHOCTHBIE U CHCTEMHO-/1eSITeJIbHOCTHbIE Pe3YyJIbTAThl YPOBHS MOATOTOBKH
yuamuxcs 10-11 kiaaccon

22. JIuuHOCTHBIE Pe3yabTaThl. YUaluecs JOJKHbBI TPOSIBISATD:

l)yBakenue k Koucruryuum PecnyOnmuku Kaszaxcrana, K 3akoHy U
IPABOMOPSIKY;

2) aKTUBHYIO TPaXJaHCKYIO [O3UIIMIO, MNAaTPUOTUYECKHE UYBCTBA; YYBCTBO
ropJIOCTH 3a CBOXO Ponuny;

3) oco3HaHuE POJId CBOEH CTpaHbl B MUPOBOM Pa3BUTHUH;

4) yBakeHHE K WCTOPUHU, KYJIbType U TPAOUIUSIM U JPYTUM I[IEHHOCTSM
Ka3aXxCKOr'0 HapoJia U JPYrux 3THOCOB, IPOKUBAIOIINX Ha TeppuTopun KazaxcraHna;

5)crpemiieHne Oepeyb M MPUYMHOXKATh MPUPOAY POJHOrO Kpasi, AKTUBHYIO
NO3ULHMIO B OXPAHE OKPYKAIOLIEH Cpe/ibl;

6) yCTaHOBKY Ha 37I0pOBBII 00pa3 )KU3HU;
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7) BBICOKYIO KYJIBTYPY U€JIOBEUECKOTO OOIICHHUSI, COOIOIEHUE ITUUECKUX HOPM;

8) MOTUBUPOBAHHOCTh U CLIOCOOHOCTH K CaMOOOPA30BaHHUIO U CaMOpEANTHU3AINH U
CO3UJATEeIIbHOMY TPYAY;

9) HaBBIKM COTPYIHUYECTBA CO B3POCIBIMHU U CBEPCTHUKAMM;

10) yBaxkeHHE K CcTapuieMy IOKOJEHUI0O W 3a00Ty O MIAAUIMX, A00pOTy H
YYTKOCTb K JIPYyTUM,;

11) yBaxkuTENIbHOE OTHOILIIEHUE K CEMEMHBIM LIEHHOCTSIM;

12) ymeHue aiekBaTHO OLIEHUBATh OCOOEHHOCTH COIMATIBLHOM CPE/Ibl.

23. CUCTEeMHO-JeATEIbHOCTHBIC PE3YJIbTATHI. YYallluecs JOJKHbI IPUMEHSATD:

1) cuctemMy 3HaHUU B PA3IUYHBIX )KU3HEHHBIX CUTYAIIUAX;

2) yMeHUE aHaTu3UpOBaTh, 00pabaThIBaTh, CHHTE3UPOBATH HH(POPMAIIUIO;

3) rpaMOTHO BBITMIONHATh AJTOPUTMHUYECKUE TPEANUCAHUS W HMHCTPYKIIUHU Ha
MaTeMaTH4eCKOM MaTepHalie;

4) yMeHHE TONb30BAThCSI MAaTEMaTUYECKUMHU (OpMyliaMH, CaMOCTOSITEIBHO
COCTaBIATh (POPMyJIBI 3aBUCHMOCTEH MEXIy BEIMYMHAMU HA OCHOBE OO0OOIICHHS
YaCTHBIX CIIy4aes;

5) npuoOpeTeHHble  anreOpanyeckue mpeoOpa3oBaHus U (PYHKIIMOHAIBHO-
rpaguueckue TMpeACTaBiI€HUS Uil ONMCAaHWA M aHajgu3a 3aKOHOMEPHOCTEH,
CYILIECTBYIOIIMX B OKPYKAIOIIEM MUPE U B CMEKHBIX IIPEIMETAX;

6) BIaJeTh TEXHUKOM MPAKTUUYECKUX BBIUYMCICHUHN, palMOHAIBHO coYeTas
npUOIMKEHHBIE U TOYHbIE, YCTHBIE M HHCTPYMEHTAJIbHbIC BHIYUCICHUS;

7) CTWIIb MBILIUICHUS, XapaKTepHBIM JJIs1 MaTEeMaTHKH, €ro aOCTpaKTHOCTD,
J0Ka3aTeJIbHOCTh, CTPOTOCTb;

8) yMeHHE NpPOBOAMTH AaPTyMEHTHPOBAHHBIE PACCYXACHHUA, AeNaTh JIOTMYECKU
000CHOBaHHBIE BBIBOJIBI,

9) ymenue paboTaTh C MaTEMaTUYECKUM TEKCTOM (aHalW3UpPOBaTh, HU3BIIEKATh
HEoOX0auMYI0 WH(GOpPMALMIO), SCHO W TOYHO BBIpaXKaTh CBOU MBICIH B YCTHOW H
MMMCbMEHHOW PeYH ¢ MPUMEHEHUEM MAaTeMAaTHYECKOW TEPMUHOJIIOTHH U CUMBOJIUKH;

10) ymeHue HUCHONb30BAaHUS CHPABOYHBIX MAaTEpUajoB, MOHMCKA OIpEAeSICHUN,
(dopMy U IpyTruX YTBEPKACHUI B yUeOHOM, METOANYECKON U CIIPAaBOYHOMN JTUTEPATYPE;

11) KOMMyHUKaTHUBHBIE CIIOCOOHOCTM B pa3iMyHbIX (opMax OpraHU3aALUU
y4eOHOM eI TeIbHOCTH.

YuyeOHasi mporpaMma 1o npeaMerty «AJiredpa u Ha4yajia aHAJIU32»
(ecTecTBEeHHO-MaTeMATHYeCKOEe HANIPABJIEHHE)
1. IlosicHUTEILHAS 3aNIMCKA

24. YueOHast mporpamma pa3paboTaHa B COOTBETCTBUM C ['ocyaapCTBEHHBIM
001Ie00s3aTeIbHBIM  CTAHAAPTOM CPEJAHET0 oOpa3oBaHUs (HAYAIBHOTO, OCHOBHOTO
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cpemHero, oOmero cpemHero o00pa3oBaHMs), YTBEepkKACHHBIM [locTaHOBICHHEM
[IpaButenscTBa PecnyOnuku Kazaxcran 0123 aBrycta 2012 roma Nel1080.

25. N3ydenue anreOpsl W Hauad aHalIW3a HAMPaBICHO HA Pa3BUTHE MHTEJUICKTA
oOydaromuxcsi, yMEHHMH JIOTHUECKH pacCyXaaTh, TMPOBOJIUTH JI0KA3aTeIbCTBA,
UCTIONb30BaTh MAaTEMaTHYEeCKHE 3HAHUA TPU PEHICHHH NPAKTHUYECKUX 3aJadd
npeaHa3HavYeHa JJIsl yJaluxcsl.

26. Peanuzanus nporpaMMbl 1o ajnreOpe W HavallaM aHajau3a IMpeayCcMaTpuBaeT
yYBEJIMYECHHE aKTUBHBIX (OpM pabOThHI, BOBJICYEHUE YYAIIUXCS B KOMMYHUKATHUBHYIO,
UCCJIeI0BATEIbCKYI0, TPAKTUYECKYIO JESITEIbHOCTh, UCIIOIb30BaHNE UH(DOPMAITMOHHBIX
TEXHOJIOTUH.

27. llens 0Oy4eHUS: OCBOEHHE ydalIMMUCS Oa3MCHBIX OCHOB aireOpbl U Hayail
aHalu3a, OBJIAJ€HWE MMM MaT€MaTH4YECKHUM SI3bIKOM; pa3BUTHE HHTepeca K
MaTEMaTHYeCKOMY TBOPYECTBY, MaTEMaTHYE€CKOW WHTYHIIMH M MaTEeMaTHYECKUX
CHOCOOHOCTEH; BOCHHTAHHE CAMOOMPEICNAIOMEHCS JTUYHOCTH W €€ IIEHHOCTHOTO
OTHOILICHUS K Pa3IMYHbIM BHJIaM TPYAOBOH €ATEIHHOCTH.

28. 3agauu 0O0yueHus:

1) obecnieueHre Ka4yeCTBEHHOTO YCBOEHHUSI 0Oa3MCHBIX OCHOB ajlreOpbl W Hayal
aHallM3a, HAIPaBJIEHHOTO HA Pa3BUTHE MHTEIUICKTYaIbHBIX KAUeCTB JJUMYHOCTH,

2) popMupoBaHuE NMpEJCTaBICHUN O MaTeMaTHKe Kak (hopMe OMUCAHUS U METOJIE
MO3HAHUS JEHCTBUTEIBLHOCTH, POJIM MATEMAaTUYECKONW MOJIETM B HAYYHOM MO3HAHUU
peaNbHBIX IPOLIECCOB;

3) pa3BuTHE MPEACTABICHUH O MaTeMaTHUKE KaK 4YacTH O00IledyesloBeYecKon
KyJbTYpbl, O 3HAQYMMOCTH MAaT€MaTUKHM B HCTOPUU LUBWIM3ALUU U COBPEMEHHOM
oO11ecTBe; paclIMpeHre OO0IIEro Kpyro3opa o0ydyarouiuxcs MpeicTaBlIeHUEM O BKIIAJe
YUEHBIX Ha pa3IUYHbIX »JTalmax pa3BUTHS MaTeMaTHYEeCKOW HayKH; pacIIUpeHHe
MPEJICTAaBICHUN yJaluxcs o cpepax MpUMEHEHHS] MATEMaTUKH;

4) ycBOGHHE HOBBIX TMOAXOAOB K PEIICHUIO 3a]ad [0 MaTeMaTUKe, OBJIAJICHHE
MaTEMaTHUYECKUMU 3HAHUSIMHU, HYKHBIMH Ui HM3YyYEHUS CMEXHBIX UCHUIUIMH Ha
COBPEMEHHOM ypOBHE; IPUMEHEHHUSI MaTeMaTUYECKUX 3HAHUIA B MOBCEIHEBHOMN JKU3HH,
pa3BUTHE YMEHHUW UCIOJIB30BaTh MaTeMaTHYeCKWe 3HAaHWUS B  MPAKTHUECKOH
JeSITebHOCTH;

5) bopmupoBaHre KadyecTB MBIIUICHUS, HEOOXOJAUMBIX UYEJOBEKY HJisi >KM3HU B
COBpPEMEHHOM 00IlecTBe, [Uisi OO0IIell CcoluaabHOM OpUEHTAllMd U pelieHus
NPAKTUYECKUX  MpoOJeM; UHTEIUIEKTYalbHOE pPAa3BUTHUE  YYAIUXCS; Ppa3BUTHE
JOTUYECKOTO MBILIUICHUS; TOTEHUUANbHBIX TBOPYECKUX CIOCOOHOCTEH KaXKJ0ro
ydalierocs; MHTepeca K IpeaMeTy;

6) BOCIIUTaHHUE KaueCTB JTUYHOCTH, 00ECIIEUNBAIOLIUX COLUATbHYI0 MOOMIBHOCTD,
CHOCOOHOCTh ~ NPUHUMATh  CaMOCTOSITEJIbHBIE — PEIICHHs;  pa3BUTUE  HABBIKOB
CaMOCTOSITENTbHON pabOThI, CAMOOIICHKH MIPH BBHIIOJHEHUU WHANBUAYATbHBIX 3aJaHUHA U
paboTe B Tpymme; MPeIOoCTaBICHUE YYalIUMCS BO3MOXXHOCTH CaMOCTOSITEIIBHOTO
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KOHCTPYHUPOBAHUS 3a/ay 0 JAHHOW TeMe, MX pEelIeHMs, NOATOTOBKE MPE3eHTalUuid K
3aHATUSAM; Pa3BUTUE YMEHUSI OPUEHTHUPOBATHCS B MOTOKE MOCTYMaomel nHpopMaIuy;

7) BOBJIEYEHUE YYAIUXCA B HWIPOBYIO, KOMMYHHUKATUBHYIO, MPAKTUYECKYIO,
UCCJIEIOBATENbCKYIO0 JIEATENIbHOCTh KaK (DaKTOp JIMYHOCTHOTO Ppa3BUTUA (CIylIaTh U
NOHUMAaTh JPYTUX, BbIpaXaThb ce0s, HAXOJIUTh KOMIIPOMHCC, B3aUMOJEHCTBOBATh
BHYTpPU TPYMIIbI, HAXOJUTh KOHCEHCYC, padOTaTh B rpymne, OObEKTUBHO OLECHUBATh
pE3yJIbTaThl CBOEH 1E€ATENBHOCTH U JEATEIBHOCTH CBOMX TOBapHUILE);

8) cozmaHue yCIOBMM Uil JAJIBHEUIIEr0 W3Y4YEHUs IPEIMETOB €CTECTBEHHO-
MaTEMAaTUYECKOT0 IUKiIa; (OPMUPOBAHME YMEHUN NPUMEHATHh WU3YUYEHHbIE IOHSTHS,
CBOMCTBA, IMpaBUjIa, AITOPUTMBI U T.II., MOJIYYEHHBIE PE3YJIBTATHl U MAaTEMaTU4YECKUE
METO/IbI JUIsl PELICHUS 3a/1ad MPUKIIAHOTO XapaKTepa U 3a7a4 U3 CMEXHBIX JTUCLUIIINH
C HCHOJb30BAaHUEM MpPHU HEOOXOAMMOCTH CIPAaBOYHBIX MaTEpUANOB, KaJbKYJISATOpA,
KOMIIBIOTEPA.

29. CTpyKTypHBIMH KOMIIOHEHTaMH y4€OHON MpOrpaMMsbl 1O aiaredpe U Hayaiam
aHamu3a s 10-11 knaccoB e€CTECTBEHHO-MATEMATUYECKOTO HANPABICHUS SBIISIOTCS:
NOSICHUTENbHAS 3amucKa, 0a30BO€ cojepkKaHue ydyeOHOro mnpeaMera, TpeOOBaHUS K
YPOBHIO MOJITOTOBKHU y4YalIUXCSl.

30. bazoBoe conepkanue anreOpbl M Hauvajna a”Hanu3a 10 kiacca BKJIIOYAET
TEOpeTHUeCcKuil Matepuan no paszaenam: «DyHkuusa, e€ cBoiicTBa M Tpaduk»,
«Tpuronomerpuueckue  (QyHKIUNY, «TpuroHomerpuueckue  ypaBHEHUs  H
HepaBeHCTBa», «lIpomsBogHasy, «IIlpumenenue npousBoaHOI», «KoMmOuHaTOpuka u
o6unom Hrerotona». B 6a3oBoe copepxaHue Kypca TakkKe BXOAMUT IOBTOPEHHUE Kypca
anrebpsl 7-9 KiaccoB B Hauaje y4yeOHOTO roja W MOBTOPEHHUE Kypca anreOpbl M Hadal
ananu3a 10 kiacca B KOHIIE y4eOHOTO ToJ1a.

31. 3agaum oOyuenus B 10 kiacce:

1) orpaboTka yMEHMIl BBIIOJIHEHUS MPEOOPA30BAHUI TPUTOHOMETPHUECKHUX
BBIPAXCHUU;

2) COBEpILICHCTBOBAHUE YMEHHUI MOCTpOeHUs TpaduKoB (HYHKIUMN; yCTaHOBICHUS
CBOMCTB (hyHKIMHU 110 €€ TpaduKy; BHIMOIHEHUS TpeoOpa3zoBaHuil rpaduKkoB HyHKIIHIA;

3) 3aKperuieHue YMEHHM penieHus] JMHEHHBIX U HEJIMHEWHBIX YpaBHEHHH H
HEPABEHCTB U UX CUCTEM;

4) popmupoBaHUE NOHATUMN: CIOXKHOW PYHKIMH, TPUTOHOMETPUUECKUX QYHKIUH,
TPUTOHOMETPHUUYECKOTO YPABHEHUS, TPUTOHOMETPUYECKOTO HEPABEHCTBA, ITIPOU3BOIHOM,
npenena (yHKIUUM B TOYKE, HENPEPHIBHOCTH (YHKLUMU B TOYKE, HEMPEPBIBHOCTH
byHKIIMY Ha MHOXKECTBE, nuddepeHnana, KpuTUIeCKON TOUKH;

5) o3HaKOMJIEHHE C  TPUTOHOMETPHUYECKUMHU  (YHKIUSIMH,  OOpaTHBIMU
TPUTOHOMETPUYECKUMU QYHKIUSAMHU, UX CBOMCTBAMHU U TpaduKaMu;

6) u3y4eHHE CBOMCTB TPUTOHOMETPUUECKHX (YHKIHUI, CIOCOOOB peIlIeHus
TPUTOHOMETPUYECKUX YPABHEHUH, pELLICHNS HEPABEHCTB; POU3BOIHOM;
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7) bopMupoBaHHEe YMEHUW pEIIEHUs TPUTOHOMETPUUYECKHX YPAaBHEHHHA H
HEPaBEHCTB M MX CHCTEM; HAXOXXICHHUS MPOU3BOJHBIX JJIEMEHTApHBIX (YHKIUH,
CJIOKHOM (PyHKUMHU, TPUTOHOMETPUYECKHUX (DYHKIIMIA;

8) hbopMHupoOBaHUE YMEHHI MPUMEHEHUs MPOU3BOJHON (PYHKIUU IMPU pEUICHUU
IPAKTUYECKUX 3a/lay; MCIOJIb30BaHUS TPa(QUKOB TPUTOHOMETPUUYECKUX (PYHKUUN IS
pelIeHns] YpaBHEHUM, HEPABEHCTB U UX CUCTEM,;

9) 03HaKOMIIEHUE C DIIEMEHTaMU KOMOMHATOPUKH.

32. bazoBoe coxepkanue anreOpbl M Hauvajga aHanu3a 11 kiacca BKJIHOYaeT
TeopeTuyeckuii matepuan no pazgenam: «llepBooOpasHas u uHTerpam», «CTeneHu u
kopHu. CreneHHas ¢yHkius», «[lokazarenbHas u norapudmudeckas GyHKIUNY,
«Iloka3zarenpHple M JorapuMUUYECKUE YpPaBHEHHMS U HEPABEHCTBA», «YPaBHEHUSA U
HEPABEHCTBA, CHUCTEMbl YpPaBHGHHM U HEpaBEeHCTB», «BepostHocTh». B  06a3zoBoe
collepKaHME Kypca TakKe€ BXOIUT NOBTOPEHHME Kypca anreOpbl M Hayal aHalIn3a
10 kiacca B Hayane yueOHoro roga u 10-11 kitaccoB B KOHIIE y4eOHOI0 roja.

33. 3agaum oOyuenus B 11 kiacce:

1) oTpa®oTka ymMeHUM pelieHus] TPUTOHOMETPUUECKUX YPAaBHEHUN U HEPaBEHCTB,
HAXO0XJACHUSI MPOU3BOAHBIX, TPUMEHEHHUSI MPOU3BOAHONU MPU PEHICHUH MPAKTUYECKUX
3azay;

2) COBEpIICHCTBOBAHNE YMEHUMN MOCTPOEHUs rpapuKoB QPYHKIUH; yCTAHOBICHHUS
CBOMCTB yHKIMU 110 €€ rpaduKy; BRIMOJHEHUS peoOpazoBaHuii rpadukoB QyHKITUHI;

3) bopmupoBaHre TOHITHS NEPBOOOPa3HOM, WMHTErpanga, KOpPHS #n-OW CTEINEHH,
CTENEHHU C PallMOHAIBHBIM U UPPALMOHAIBHBIM ITOKa3aTeseM, JJjorapudma;

4) popmupoBaHre YMEHUN IPUMEHEHHSI ONPEACIEHHOr0 UHTETpasia JUisl pelIeHHs
reOMETPUUYECKUX U (PU3NUECKHX 3a/1ay;

5) bopmupoBaHre yYMEHHI BBINIOJIHEHUS TOXKICCTBEHHBIX MPeoOpa3zoBaHUM
BBIPAKEHUM, COAEp)KAlUX KOPHU #-OM CTENEHU, CTENEHU C pPalUOHAIbHBIM U
UppaMOHATIbHBIM MTOKa3aTeNeM, Jorapudmer;

6) bopMUpOBaHNE YMEHHI PEIICHUSI UPPAIMOHATBHBIX YPABHEHUN U HEPABEHCTB
U WX CHUCTEM; IOKa3aTEeJbHBIX YpPaBHEHUH W HEPABEHCTB M WX CHUCTEM YypaBHEHUI;
JA0rapu(pMUYECKUX YPAaBHEHUI U HEPABEHCTB U UX CUCTEM;

7) 3aKperuieHre YMEHUN pelieHusl YpaBHEHU U HEPABEHCTB U UX CUCTEM, B TOM
YUCJIE YPAaBHEHUM, COAEPKAIIMX IEPEMEHHYIO 110 3HAKOM MOMYJIS;

8) hopmupoBaHre yMEHUN PEIICHHS YPABHEHUI C ITapaMeTpOoM;

9) coBeplIeHCTBOBAaHUE yMEHUM HCMONb30BaHUA TrpadukoB GYHKIMA A7
pellieHus] ypaBHEHM, HEPaBEHCTB M HX CHUCTEM; IPHUMEHEHHUs anreOpanyecKux
npeoOpa3oBaHui, amnmapaTta ypaBHEHWH W HEpPaBEHCTB Uil pelIeHHus 3adad U3
pa3IMyYHBIX Pa3/esioB Kypca ajareOpbl U Havajla aHajau3a;

10) bopmupoBaHre YMEHHI HAXOXICHUS YCIOBHOW BEPOATHOCTH; MPUMEHEHUS
TEOPEM CIIOKEHUS M YMHOXEHHUs BEPOSATHOCTEH; HAXOXKICHUS TUCKPETHOM CIy4alHOU
BEJIMYMHBI, €€ 3aKOHA pacCIpeie]ICHUs, YUCIOBbIX XapAKTEPUCTUK CIIy4ailHOW BEITMYHUHbI
1 3JIEMEHTOB BRIOOPOYHOI'O METO/IA.
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34. O6beM ydeOHON Harpy3Kd MO TpeaMeTy «Anredpa W Havala aHaln3ay
€CTECTBEHHO-MATEMaTUYECKOTO HAIIPABJICHUS COCTABIISACT:

1) 10 knacc: 3 yaca B Heaento, Bcero 102 yaca;

2) 11 knacc: 3 yaca B Henenro, Bcero 102 gaca.

35. B mnpomecce oOydeHus anreOpe M HavajllaM aHaiu3a OCYIIECTBISIOTCS
MEXIPEIMETHBIE CBS3H CO CIEAYIOMUMU YYeOHBIMU AUCITUTUIMHAMM:

1) «PycckuMm si3bIKOM»: OOOTalllEHHE CJIOBAPHOTO 3araca TEepPMHHOJOTHen
anreOppl M HavaJl MAaTeMaTHYEeCKOro aHajiu3a; pa3BUTHUE MaTeMaTH4YeCKOM peud B
nporecce OOOCHOBAHMSI YTBEPXKIEHUM, IOKA3aTeNbCTBA TeopeM, (OpMYIUpPOBaHUS
BBIBOJIOB U IIP.;

2) «I'eomeTpueii»:  HUCHOJIB30BAHME 3HAHUM O  JIBIDKEHUSAX  I[UIOCKOCTH:
MapajuieIbHOM T[EPEHOCe, OCEBOM M LEHTPAJbHOW CHUMMETPUM TPU HU3YUYECHHUH
npeoOpa3zoBaHuii rpapuka GyHKUNN; UCIOJIb30BAHUE ONPEIECICHUN CUHYCa, KOCHHYCA,
TAHT€HCAa M KOTAHTeHCa JIA MPSMOYTOJIBHOTO TPEYTrOJIbHHUKA; UCIIOJIBb30BaHUE (POPMYIT
IUIOLIAZEI MHOTOYrOJIbBHUKOB, Kpyra M €ro 4acreil, IOBEpXHOCTeH H O0BEMOB
MHOTOI'PAaHHMKOB M TeJl BpAUICHUS NPU PEUICHUU TEKCTOBBIX U MPAKTUYECKHUX 3a]1ay;
oopa Ha 3HAHUS  CBOMCTB TreOMETpUYECKUX (uryp Tmpu  yCTaHOBJICHUHU
(yHKUMOHANBHOM 3aBUCHUMOCTH MEXKIY JJIEMEHTaMHM 3TUX (Uryp B HPUKIAAHBIX
3a/1a4ax;

3) «®u3uKoit»: omopa Ha 3HAHUS 00 DSIEKTPOMArHUTHBIX W MEXaHHYECKHX
KoJeOaHUsIX, O CBOMCTBAX JJIEKTPOABMKYIIEUCS CHJIbl HMHAYKIHH TPU H3YYECHUU
TPUTOHOMETPUUYECKUX (YHKIIMIA, OMopa Ha 3HAHUA O pacmaje paaus NpU W3YUYECHUU
MOKa3aTeNbHON (DYHKIMH, OpUEHTAIMA Ha (PU3UYECKUM CMBICT BETUYUH NPU PEUICHUU
TEKCTOBBIX 3a/ady;

4) «Xumuen»: HUCIOJAb30BaHUWE 3HAHUW O THUIPOJIE3E COJIEH, O CcIulaBax, o
pacTBOpPax, O KOHLIEHTPALMHU U T.II. [IPU PELIEHUN TEKCTOBBIX 3a/ad4;

5) «adopmaTiKoil»: WCIONH30BAaHWE HABBIKOB PAOOTBI C KOMIBIOTEPOM —
pemienne 3amad no Teme «HauOompliee W HauMeHbIee 3HAYCHHUS (PYHKIHI» C
NOMOIIBIO  HAJACTPOEK B  DJIGKTPOHHBIX TaOJMLAaX; pELIEHUWE YpPaBHEHUU C
UCIIOJIb30BAaHUEM  JJIEKTPOHHBIX Tabiui, HAO0Op MmaremaTudeckux (opmyn u
BBIYMCIIEHHUS] 10 HUM, HACTpOWKa HapameTpoB rpaduueckoro oObeKTa W Mp. — MpHU
MOCTPOCHUH TpaPuKOB PyHKIIHIA.

2. ba3oBoe coaep:xxanmne yueOHoro npeamera 10 kiaacca

36. Conepxanne Kypca anreOpsl M Hayana aHanm3a 10 Kkimacca BKIIOYAET
CIEAYIOLIUE Pa3eibl:

1) «IloBTOpEeHue Kypca anredpsl 7-9 knaccos (6 4.)». BeinonHenue neicTBuil Haj
NEUCTBUTENbHBIMM  4ynciamMu. (CBOMCTBA  CTENEHM C  LEIbIM  I[OKAa3aTeseM.
ToxnecTBeHHble MPeoOpa30OBaHMS PALMOHANBHBIX BbIpaXeHH. ToOXJIECTBEHHBIE
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npeoOpa3oBaHusl BBIPAXKEHUH, COJEpKAIIMX KBaJpaTHble KOpHU. JlOKa3aTeabCTBO
TOXJecTB. JIMHEelHbIe, KBaJApaTHbIE U IPOOHO-pallMOHAIbHbIE ypaBHEHUA. JIMHEHbIE,
KBaJIpaTHble U APOOHO-pallMOHAIbHbIE HEpaBeHCTBA. MeTon uHTepBasioB. CHCTEMbI
JIMHEWHBIX HEPABEHCTB C OAHOM INepeMeHHOW. CHCTEMBI JUHEWHBIX U HEITUHEHWHBIX
ypaBHEHUI U HEPABEHCTB C ABYMsI IEpeMEHHbIMU. [[pOOHO-palinoHaIbHbIE YpaBHEHUS U
HEPABEHCTBA, COJACPIKAILIME IEPEMEHHYIO II0J 3HAKOM MOAYJsd. PernieHue TEKCTOBBIX
3amad. YucnoBele mocnenoBareabHocTU. [IpeoOpasoBaHMs TPUTOHOMETPUUECKUX

k
BeIpakeHU. OYyHKIMU BUJA y =kx+b,y=ax’ +bx+c(a #0), y=ax’, y=—(k #0),
X

y= Jx , UX CBOMCTBA U rpaduKu;

2) «dyHkus, ee cBoiictBa u rpaduk (15 4.)». @yukiusa. O0nacTh onpeaeaeHus u
MHOXECTBO 3HaueHUM ¢yHkuuu. CrocooOsl 3amanus ¢GyHkuuu. ['paduk QyHKIMM.
CpoiictBa (QyHKUMH: BO3pacTaHuWe M yObIBaHHWE, OTPAHUYEHHOCTb, UETHOCTh U
HEYETHOCTh, MEPUOJAUYHOCTH, MPOMEKYTKHA 3HAKOMOCTOSIHCTBA. OKpPECTHOCTh TOYKH.
Toukun »sKcTpemyma U dKcTpemMymbl  QyHkuuu. HeyOwiBaromass — QyHKIuS.
HeBospacraromas ¢ynknus. OOpatHas (yskuus. Ilpocreiimue mpeodbpasoBaHus
rpadukoB pyukumii. UccnenoBanue ¢GyHKIUU U TOCTpoeHUE e€ rpaduka;

3) «Tpuronomerpuyeckue Qynkuu (10  4.)». CpoiictBa u  Tpaduxu
TPUTOHOMETPUUYECKUX (PYHKIUNA. APKCHHYC, apKKOCHHYC, apKTaHTE€HC, apKKOTAHTEHC.
[IpeoOpazoBaHusl BBIPAKEHUN, COAEPKALIMX APKCUHYC, APKKOCHUHYC, ApKTaHIEHC,
apkkoTaHreHc. OOpaTHble TPUTOHOMETPUYECKUE (DYHKIIMH;

4) « TpuroHomMeTpHYECKHUE YpaBHEHHUS 151 HEPABEHCTBA (15 9.
Tpuronomerpuueckoe ypaBHeHue. IIpocrenime TpuroHoMeTpU4eCKue YpaBHEHUS BUIA
sinx = a, cosx= a, 1gx = a, ctgx = a U ux peumieHud. CrHocoObl peleHus

TPUTOHOMETPHUUYECKUX ypaBHeHHU (TpuroHomerpuyeckue ypaBHEHHs, MPUBOAUMBIE K
anredpanyeckuM ypaBHEHHUSM OTHOCUTEIBHO OJHOW TPUTOHOMETPUYECKON (PYHKIUU.
Tpuronomerpuueckue ypaBHEHUS, pelaemsle yTeM npeoOpa3oBaHus
TPUTOHOMETpUUYECKUMU (popmynamMu. TpPUrOHOMETPUUECKHE YPABHEHMSI, pEIIaeMble
CIOCOOOM TOHMKEHUSl CTEeNeHM ypaBHEHMs. OJIHOpPOJHBIE TPUTOHOMETPUUECKHUE
ypaBHEHUs. TpPUTrOHOMETpPUYECKHE YpaBHEHHUS, pellaeMble CIOocoOOOM BBEICHUS
JOMOJHUTENBHOrO yruia). CucTeMbl TPUTOHOMETPUUYECKUX YPAaBHEHUN W HX pEILICHUE.
TpuroHomeTpryeckoe HEpaBeHCTBO. PellleHne TPUrOHOMETPUYECKUX HEPABEHCTB U UX
CUCTEM;

5) «IIpousBonnas (22 4.)». IIpenen ¢pynkuuu B Touke. HenpepsIBHOCTh PyHKIIMU
B TOYKE M Ha MHOxecTBe. Touku paspbiBa (pyHkiuu. Acumnrora. IIpomsBoaHas.
Huddepenumpyemoctsb GyHKUIUU. [IpaBuiia HaXO0XKJACHUS ITPOU3BO/IHBIX.
Huddepenuupoanue. IlpousBoanas creneHHoM  QyHKUMU. Du3nueckuii U
reoMeTpUYeCcKUid cMbICH npou3BoHOoM. KacartenbHas k rpaduxky QpyHKUuu. YpaBHEHUE
KacatenbHOM K rpaduxky ¢yHkuuu. Cnoxnas ¢yHkuus. IlponsBogHas clnokHOM
¢byukuu.  IlpowsBogHas ~ TpuroHomeTpudeckux  GyHkiuid.  [TpubmmkEHHBIC

BBIYMCIICHHSA,
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6) «[Ipumenenue npousBoHOM (16 4.)». [IpuzHaku MOHOTOHHOCTH (BO3pacTaHUs
u yObiBaHusA) ¢pyHkuuud. Kputudyeckne Touku. JlocTaTodyHble YCIIOBUS CYIIECTBOBaHUS
skcTpemyma. lMccnenoBanue (QyHKIUM C MOMOIIBIO MPOM3BOJHOM M MOCTpOEHUE €€
rpaduka. HauOonbiiee W HauMmeHblllee 3HaueHUs (YHKIMK HAa TPOMEXKYTKE.
[IpumeHeHre nporu3BOAHON MTPU PELIEHUU TPAKTUYECKUX 3a/1a4;

7) «Kombunatoprka u 6mHom HerotoHa (6 4.)». OcHOBHBIC TTOHATUS U (HOPMYIIBI
KOMOMHATOpUKHU (IIEPECTAaHOBKH, pa3MellleHus, coueranus). l[lpumenenue dopmyn
KOMOMHATOPUKH JJI BBIYUCIICHUS BEPOATHOCTU coObITUS. buHOM Hbl0TOHA;

8) «IToBTOpenue kypca anreopsl U Havan aHanuza 10 kmacca (12 4.)». CBoiicTBa
(GYHKIMM: BO3pacTaHHE€ U YOBIBaHHE, 3KCTPEMYMbI, OIPAaHUYEHHOCTb, YETHOCTh U
HEYETHOCTh, HENPEPBIBHOCTb, IEPUOAMYHOCTh, IMPOMEKYTKM 3HAKOIIOCTOSIHCTBA.
[Ipocreitmne mpeoOpazoBanust rpadukoB  ¢yHkuuid. CBoiictBa U Tpaduku
TPUTOHOMETPUYECKUX (YHKUUNA. TPUTrOHOMETPUYECKUE YPABHEHUS M MX CHUCTEMBIL.
TpuroHoMeTpuyeckue HEPaBEeHCTBA M HX CHUCTEMBbl. BpIUMCIEHUS NPOU3BOJIHBIX.
[Ipusnaku Bo3pacTaHusi W yObiBaHUS (QyHKIMH. KpuTHueckue TOYKU. YpaBHEHHE
KacaTenbHOU K rpaduky ¢pyHkuuu. MccnenoBanue GyHKIIMU C OMOIIBIO MPOU3BOAHOM
u noctpoeHue e€ rpaduka. Haubonbinee u HauMmeHblee 3HAUYCHUS (PYHKIIMU Ha
npoMexyTke. [IpumeHenue Npou3BOIHON K PELICHUIO NpaKkTHYecKux 3axad. @opmyiisl
NPUOIMKEHHBIX BBIUYMCIICHUM.

3. ba3oBoe coaep:xxanune yueOHoro npeamera 11 kiaacca

37. Conepxxanne Kypca anreOppl W Hayana aHainm3a 11 Kkimacca BKIIOYAeT
CJIEIYIOLUE PA3IEIbIL:

1) «IloBTOpenne kypca anreOpsl W Hayama aHanm3a 10 kmacca (6 4.)».
[Ipocreiimme mnpeoOpazoBanus rpadukoB ¢Gynkuuid. CBoiictBa u  rpaduku
TPUTOHOMETPUUECKUX (PYyHKUMM. TPUTrOHOMETpUUECKHUE YPABHEHUSI M UX CHUCTEMBI.
TpUroHoMeTpUYeCKHEe HEPAaBEeHCTBA W HX CHUCTEMBbl. BplUHMCIEHUS NPOU3BOJHBIX.
VYpaBHeHue kacarenbHOM K rpaduky QyHkuuu. VMccnenoBanue QyHKUMH C OMOIIbIO
MPOU3BOJIHOM M TmoOcTpoeHue e€ rpaduka. Haubombliee w1 HauMeHbIIEEe 3HAYCHUS
dbyHkiuu Ha npoMexyTke. [IpuMeHeHrne MPOU3BOJHONW MPHU PEIICHUHM MPAKTUYECKHUX
3a/1ay;

2) «IlepBooOpaznass u wmHTerpan (13  4.)». IlepBooOpasHas QyHKIHH.
Heomnpenenéunpiit  unTerpas. OcCHOBHOE CBOMCTBO mepBooOpasHoi. I[IpaBuita
HaXOXJeHUsl mepBooOpa3Hbix. KpuBonuueitnas tpaneuus. [lnomans KpuBoJIWHEHHON
Tpamneuuu. Onpenen€Hublil MHTErpail. dopmyna HrroTona-Jleitbumuia.
WNurerpupoBanue.  IIpumeHeHue  ompenenéHHOro  MHTErpajga K PEIICHUIO
reOMETPUYECKUX U PU3HUECKUX 3a/1a4;

3) «Crenenu u kopau. Crenennas QyHkuus (23 4.)». Kopenp n-oii crenenu u ero
cBoiicTBa. Apudmerndyeckuii kKopeHb n-0M creneHu. CTeneHb ¢ palrOHAIbHBIM
nokaszareneM W €€ cBoucrBa. C(CTeneHb € HPPAUMOHAIBHBIM  ITOKA3aTEJEM.
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WppauronansHoe BblpaxkeHue. [IpeoOpa3oBaHMs HMppalMOHAIBHBIX  BBIPAKEHUU.
HNppannonansHoe ypaBHEHME. PemeHune HppanyOHAaIbHBIX YPaBHEHHW M HMX CHCTEM.
HppauronansHoe HEPaBEHCTBO. PelieHne nppanroHaaibHbIX HEPABEHCTB U UX CHUCTEM.
Crenennass ¢ynkuusg, e€ cBoiictBa U rpaduxu. JuddepenuupoBanue u
MHTErPUPOBAHUE CTENEHHON (PYHKIMU C IEHUCTBUTEIbHBIM [TOKA3aTEIEM;

4) «IlokazarenpHass u Jjorapudpmudeckas ¢yakuuu (9 d.)». IlokazarenbHas
bynkuus, ee cBoWcTtBa U rpaduk. Jlorapudm uymcna. OcHoBHOE norapupmMuyecKoe
ToxaecTBO. CBolicTBa jgorapudmon. decaruunslii jorapudm. HatypanbHseiil sorapudm.
ToxaecTBeHHbIE  MpeoOpa3oBaHUs  BBIPAKEHUN,  COIEpKallUX  JIOrapuQmbl.
Jlorapudmuueckass (QyHkIUs, ee cBoWcTBA U Tpaduk. HubdepenuupoBanue
noKaszatenbHOM W Jorapudmuyeckord (Qynkuil. MHTErpupoBaHue mnoKazaTeabHON
byHKINY;

5) «IlokazarenbHble W Jorapu@mMuuecKkue ypaBHEHUs W HepaBeHcTBa (19 4. )».
[Toka3zarenbHble ypaBHEHHs. PemieHne NoKas3aTeNbHBIX YPAaBHEHUW W WX CHUCTEM.
Jlorapudmuueckue ypaBHeHus. Pemenue norapupMudecKux ypaBHEHHH M UX CHCTEM.
[TokazatenbHo-norapupmuyeckue ypaBHenus. [lokazarenbHble HepaBeHCTBa. Pemenue
NOKAa3aTeJIbHbIX HEpaBEeHCTBU UX cucteM. Jlorapupmuueckue HepaBeHCTBa. Pernenue
Jorapu(pMUYECKUX HEPABEHCTB U UX CUCTEM;

6) «YpaBHEHUS! U HEPABEHCTBA, CUCTEMbl ypaBHEHUN W HepaBeHCTB (14 4.)».
OCHOBHBIE METOABl PEIIEHUS YPAaBHEHWA U HX CHUCTEM. YPaBHEHHE-CIICICTBUE.
OcCHOBHbIE METOBl PELIEHUS HEPABEHCTB M UX cucTeM. CHcTeMa paBHOCUIIBHBIX
HEPABEHCTB. YPAaBHEHHsS M HEPABEHCTBA, COACPKALIME IEPEMEHHBIE MOJ 3HAKOM
MOZyJIs. YpaBHEHHUs ¢ mapaMmeTpoM. HepaBeHcTBa ¢ mapameTpom;

7) «BepositHOCTE (6 4.)». HezaBucumoe cobpiTre. 3aBucumoe codpite. TeopeMsl
CJI0’KE€HUSI 1 YMHOYKEHHUS BEPOSITHOCTEN. Y CIIOBHAsI BEpOATHOCTh. CilyuaiiHasi BeJIMUMHA.
JuckpeTHass ciyvyaiiHas BeinuuuHa. HenpepbiBHas ciydaiiHas BEJNIMYMHA. 3aKOH
pacnpeneneHus CIy4YahHOW BENUYUHBL. UYUHWCIIOBBIE XapaKTEPUCTUKH  CIyYaWHOU
BEJIMYMHBI  (MaTEMaTUYECKUE OXKUJAHUE, JUCIEpPCHs, CpeaHee KBaIpaTHYHOE
OTKJIOHEHHE). DJIEeMEHThl BbIOOPOYHOTO MeToAa (YacToTa, OTHOCHUTENIbHAs 4acToTa,
MIOJIUTOH);

8) «IloBTOpenue kypca anreOpsl W Havana aHanuza 10-11 wmaccoB (12 49.)».
[IpeoOpa3zoBanusi BBIpAXKEHUH, COJAEPKAIIUX KOPEHb 71-OM CTEMEHU, CTENeHb C
palMOHAIBHBIM W HUppAIlMOHANIBHBIM  TOKa3zareneM, Jorapudm. I[lpocreiimue
npeobpazoBanus rpadukoB ¢yHknui. CoiicTBa W Tpaduku CTENEHHOW (QYHKIINH,
TPUTOHOMETPHUUECKUX, MMOKA3aTEIbHbBIX u JorapuMUYECKUX byHKIIUH.
TpuroHomerpuueckue,  MoOKa3zaTelbHbIE,  JIOrapu(PpMUYECKHUE,  HUPpaAIMOHAIBHbBIE
YpPaBHEHHSI U HEPABEHCTBA U UX CHUCTEMbL. YPABHEHHS U HEPABEHCTBA, COAEpKAIIHE
NEPEMEHHbIE TOJ 3HAKOM MOJYJs. YpaBHEHUSI WU HEPABEHCTBA C MapamMeTPOM.
Briuncnenuss Npou3BOAHBIX. YpaBHEHHME KacaTelabHOM K Trpaduky QyHKIUU.
UccnenoBanne ¢GyHKIUM C TIOMONIBIO TMPOU3BOJHON W TOCTpoeHHE €€ Tpaduka.
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Haubonpmee u HauMeHbliee 3HadeHHs (QYHKIUHM Ha MOpoMexyTke. [IpumeHenue
IIPOU3BOIHON U OIIPEAEICHHOTO NHTETpasia P PEIICHUH PAKTUYECKUX 3a1a4.

4. IlpeameTHbIe pe3yJibTaThl YPOBHSA NMOATOTOBKHU y4yamuxcs 10 kiacca

38. Yuammecs 10 knacca 10IKHBI UMETh MPEICTaBICHUE:

1) o npenene GpyHKIUU B TOUKE;

2) 0 HETIPEPHIBHOCTU (PYHKIIUU B TOUKE U HA MHOXKECTBE;

3) 0 KOMOMHATOPHBIX 3a/1a4ax.

39. Yuamuecs 10 kiacca 1071KHbI IOHUMATh:

1) reomeTpuyecKrii CMBICT TPOU3BOIHOM;

2) pu3NYECKUl CMBICI IPOU3BOJIHOM.

40. Yyamuecs 10 knacca 1OJKHBI 3HATH:

1) onipenenenue abCOMOTHON BEJIMUUHBIL;

2) onpesenieHne PyHKINY;

3) onpenenenue Bo3pacTaroiei (yHKINH;

4) onipesenienre yobIBaroIIe pyHKIuY;

5) onpeneneHue 4ETHON QYHKITUY;

6) oripesiesieHre HeUETHON (DYHKINH,

7) onpeneneHrue orpaHUuYeHHON (PYHKITNY;

8) onpeiesIeHUE TIEPUOTUICCKON (HYHKITUH;

9) bopmyny HaXOXKACHUS TIEPUOJa TPUTOHOMETPUIECKON (QYHKIINU;

10) onpeneneHne MpoOMexKyTKOB 3HAKOTIOCTOSTHCTBA (DYHKIIHH;

11) onpenenenue oOpaTHOM PYHKITNY;

12) onpenenenne ToYEK MakCuMyma (pyHKIUU;

13) onpeneneHune ToueK MUHUMyMa (PYHKITHH;

14) onpenenenue Touek IKCTpeMyMa (QHYHKITHH;

15) onpenenenune makcumyma (pyHKIUY;

16) onpenenenne MUHUMYMa QYyHKLUU;

17) onpenenenue skcTpemyma GyHKIIUY;

18) onpenenenne TpPUroHOMETPUIECKUX HYHKIIUA;

19) onpenenenus apkcuHyca, apKKOCMHYca, apKTaHI€HCa, ApKKOTaHTeHCa,

20) onpeieieHUEe TPUTOHOMETPUYECKOTO YPaBHEHMUS;

21) hbopmyiibl KOpHEH OOIIEro M YacTHBIX BUIOB YPAaBHEHM SINX = a, COSX = a,
tgx = a, ctgx = a;

22) criocoObI peleHus: TPUTOHOMETPUUECKUX YPABHEHUH;

23) onpeneneHrue TPUroHOMETPUUECKOTO HEPABEHCTBA;

24) anropuTM peleHus: MPOCTEUIIEr0 TPUTOHOMETPHUECKOTO HEPABEHCTBA;

25) onpenenenue npenaene GyHKUUN B TOUKE;

26) OCHOBHBIE TEOPEMBI O Tpejiene GyHKIUU B TOUKE;

22



27) onpeenieHUE HETIPEPHIBHON (PYHKIINU B TOUKE;

28) onpeneneHne HEMPEPHIBHOW (PyHKIINK HA MHOXKECTBE;

29) onpeneneHue TOYKHU pa3pbiBa GyHKINH;

30) cBoMCTBa HENMPEPHIBHOCTU (DYHKIIMU HA OTPE3KE;

31) onpeaeneHue MpoU3BOIHOM;

32) npaBuia HaXOKJAEHUS POU3BOAHBIX;

33) onpenenenue auddeperimana GyHKIUT;

34) reoMeTpUYECKUI1 CMBICII ITPOU3BOIHOM;

35) pusnueckuii CMpICT TPOU3BOTHOM;

36) bopmyny ypaBHEHHUS KacaTelIbHOU K rpaduKy QyHKIINH,

37) bopMyy HaXOXIECHUS MPOU3BOIHON CTEIIEHHON (DYHKITUH;

38) onpeneneHue cioxHOM QYHKITNY;

39) popMyny HaxOXEeHUS MPOU3BOAHON CIIOKHON (DYHKIUU;

40) bopMyIIbl HAXOXKICHHS POU3BOAHON TPUTOHOMETPUIECKUX (DYHKIIUH;

41) bopMyIibl HAXOXKICHUS MPUOTMKEHHBIX 3HAUCHUHN (PYHKITNH;

42) onpeneneHue KPUTHIECKON TOUKY;

43) mpu3HaKku Bo3pacTaHus U yObIBaHUS (DYHKIIUY;

44) anropuT™M HaxX0XJACHHS MPOMEKYTKOB BO3pacTaHus U yObIBaHUS (DYHKIIMHY;

45) aIropuT™M HaXOKJIEHUS TOYEK MAaKCUMyMa U MUHUMYMa (DyHKLINY;

46) airopuT™ Hccaea0BaHus (PYHKIMU C TIOMOIIBIO TPOU3BOIHOM;

47) anropuT™M HaxX0XkJIE€HUS HaUOOJBIIETO U HAUMEHBIIIETO 3HAYEHNUs (PYHKIIMM Ha
MHO>KECTBE;

48) hopMyJIbI IS BRIYUCIICHHS YHCIIa IEPECTAaHOBOK, Pa3MEIICHU, COUCTaHU;

49) bopmyny bunoma HeroToHa.

41. Yuamuecs 10 kiiacca 101KHBI YMETb:

1) mpeoOpa3oBbIBaTh rpaduku HyHKIUH;

2) ycTaHaBIMBATh CBOMCTBA (DYHKLMI: YETHOCTh U HEUYETHOCTh, BO3pPACTaHUE H
yOBbIBaHHE, 3KCTPEMYMBI, OTPAaHUYEHHOCTb, HENPEPBIBHOCTb, NEPHOJUYHOCTb,
IPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

3) ctpouthb U peoOpa3oBbIBATH IPAPUKHU TPUTOHOMETPUUECKUX (PYHKIUH;

4) HAXOAUTH MEPUOABI TPUTOHOMETPUUYECKHUX (DYHKIIMIA;

5) no rpaduky QyHKIMN HAXOAUTh TOUKHU SKCTPEMYMA U SKCTPEMYMbI (PYHKIUY;

6) BBIMIOJHATh TOKJAECTBEHHbIE IpeoOpa3oBaHMsl BBIPAXKEHUH, COJEpKalIX
apKCHHYC, ApKKOCHHYC, apKTaHI'€HC, apKKOTAHI€HC;

7) pematb TPUTOHOMETPUYECKNE YPABHEHUS U UX CUCTEMBI;

8) pelath TPUrOHOMETPUUECKUE HEPABEHCTBA U UX CUCTEMBbI;

9) ucnosib30BaTh MpaBUiIa HAXOKIECHUS IPOU3BOJHBIX;

10) HaxOIUTh TPOU3BOAHBIC (DYHKITHIA;

11) HaxoauTh puOIMKEHHOE 3HAYCHUE (PYHKITUN C TIOMOIIBI0 TuddepeHnmana;

12) cocTaBisITh ypaBHEHHE KacaTeJIbHOU K rpapuKy QyHKIIHH;

13) HaxoAUTh TPOMEKYTKH BO3pACTaHUS U yObIBaHUS (PYHKIIHH;
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14) HaxXOUTH TOUYKU FKCTPEMYyMa U KPUTHUUECKUE TOUKU (PYHKIINH;

15) uccnenoBarh GHyHKUIHIO C TOMOIIBIO MPOU3BOAHON U CTPOUTH €€ Tpaduk;

16) HaxoauTh HauOOJbIIEE U HAUMEHbBIIIEE 3HAUCHUS (DYHKIIMU Ha MHOXKECTBE;

17) BBIUKCIATH YHUCIIO IEPECTAHOBOK, pa3MEIIEHUM, COYETAHUI;

18) npumensaTs GopmMysibl KOMOWHATOPUKHM [JIJIE  BBIYUCIICHUS BEPOSTHOCTU
COOBITHS;

19) npumensts popmyny ounoma HrroToHa.

42. Yyamnmecs 10 kiacca qOJKHBI BJIaJIETh HABBIKAMU:

1) ucronb30BaHUs CIPABOYHBIX MaTEpUaOB, MOUCKA ONpeneseHui, GpopMyn u
JIPYTUX YTBEPKICHUM B YIEOHOU, METOTMUECKON U CITPABOYHOM JIMTEPATYPE;

2) UICIIOJIB30BAHUSl  KaJbKYJIATOpPA [Ji1 BBIYUCIEHUS 3HAYEHUN YHCIOBBIX
BBIPAKCHUU;

3) pabOThI C KOMIIBIOTEPHBIMHU NPOrPaMMaMH NOCTPOCHUS rpaUKOB PyHKIUII;

4) UCIOJIb30BAHUS TaOINIL B.bpanunca s HaXO0KICHUS 3HA4YCHUU
TPUTOHOMETPUUECKUX (DYHKIUH;

5)ucnons3oBanus Tabnui B.bpaguca nis HaxoxaeHus 3HauYeHWM uyucia (yria)
110 3HAYCHUIO TPUTOHOMETPUUECKUX (QYyHKITUH.

5. lIpeameTHbIe pe3yJbTaThl YPOBHS NOATOTOBKHU yyamuxcs 11 kiaacca

43. Yuamuecs 11 kiacca 10IKHBI 3HATh:

1) onipeneneHue mepBooOPa3HON;

2) OCHOBHOE CBOMCTBO IEPBOOOPA3HON;

3) mpaBuia HaXOXKACHUS TIEPBOOOPA3HBIX;

4) onpesieNieHUE HEONIPEEIEHHOTO UHTETpaa;

5) onpenieneHue onpeaenéHHOro HHTErpaa;

6) oripeiesieHne KpUBOJIMHEHHON Tpaneluu;

7) popmyny HrroTona-JleitOuuiia;

8) bopMyny  HaAxOXJIEHHS  IUIOMAAM  IJIOCKOM  (UTYphl € TOMOIIBIO
onpeen€éHHOro MHTErpaa;

9) popmyny HaxoxaeHUS 00BEMA TENIa C TOMOIIBIO ONPEAETIEHHOTO UHTETPAIa;

10) onipeienieHue KOpHS 7-0i CTEIIECHU;

11) cBoiicTBa KOpHSI n-0Ol CTEIICHH,

12) onipenenenue CTENEeH! ¢ pallMOHAIBHBIM MOKA3aTeNEM;

13) cBoiicTBa CTENEHU C PALIMOHAIBHBIM MOKA3aTENEM;

14) onipenenenue CTENEeHN C UPPaLIMOHAIBHBIM MOKA3aTENEM;

15) onpenenenue uppamoHaIbHOTO YPaBHEHHS;

16) anroput™ penieHus: UPPaLMOHAIBHOIO YPAaBHEHHS,

17) onpenenenue uppauuoHaAIbHOIO HEPABEHCTBA,

18) popmyny HaxoxKaeHUs MPOU3BOIHOMN CTENEHHON (DYHKIIUU;
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19) popmyny HaxoKAeHHS IEPBOOOPA3HON CTEMEHHON (QYHKIINH;

20) onpeeneHue MOKa3aTeabHON (PYHKINU;

21) onpenenenue gorapudma yucna;

22) 0CHOBHOE JIOTapu(hMUUECKOE TOXKIECTBO;

23) cBoiicTBa Jorapudma yucia;

24) onpenenenue JorapuPpmMuueckor GyHKIIHNY;

25) onpenienieHUE MOKa3aTeIbHOTO YPaBHEHMUS;

26) onpeieNieHUE OKa3aTeIbHOTO HEPABEHCTBA;

277) onpeneneHue JorapuPpMuUIecKoro ypaBHEHHUS;

28) onpeneneHue JorapuPpMUIECKOTO HEPABEHCTBA;

29) onpeneneHue ypaBHEHHS C TapaMeTPOM;

30) mpaBWIIO CyMMBI U TIPABUIIO TPOU3BEACHUS;

31) onpexnenenue coObITHUS;

32) onpeneneHue BEpOATHOCTU COOBITHS;

33) onpeneneHus CIOXKEHUS U YMHOKEHUS BEPOSTHOCTEN;

34) onipeienieHUE CIIy4aiiHOW BEJIMYUHBI U €€ BUJIBI,

35) 3akoH pacrpeeseHus cy4aiiHON BeTMYHHBI.

44. Yuamuecs 11 kiacca 101KHBI YMETb:

1) HaxoUTH MEPBOOOPA3HYIO PYHKIIUH,

2) HAXOAUTh HEOIPEACIEHHBIN UHTETPal;

3) BBIYUCIISATH ONPEACIEHHBIN UHTETPaT;

4) uctionws3zoBath Gopmyny Hetotona-Jleitbnuiia;

5) HaXOAUTH IJIOLIA/Ib MIIOCKON (PUTYPBHI C TOMOILBIO ONPEIEIEHHOIO UHTETpaa;

6) HaXOUTh 00BEM Tela C MOMOIIBIO OMPEICIEHHOTO HHTETPaia;

7) UCIONIb30BATh CBOMCTBA KOPHS /-0l CTEICHH;

8) mpeoOpa30BbIBATH BHIPAKEHUS, COIEPKAIE€ KOPHU -0 CTEICHH,

9) ncnonb30BaTh CBOMCTBA CTEIEHU C PALMOHAIBHBIM [IOKA3aTeIeM;

10) npeoOpa30oBbIBaTh BBIPAXKEHUS, COJAEPXKALIME CTENEHb C PALMOHAIBHBIM H
MPPpALMOHATIBHBIM MOKa3aTEesIMU;

11) pewiats uppaloHaIbHbIE YPaBHEHHUS;

12) pemiath uppanroHagIbHbIE HEPABEHCTBA;

13) cTpouTh rpaduKu U yCTaHABIMBATH CBOMCTBA CTENEHHON (QYHKIINU;

14) HaxoIUTh POU3BOAHYIO CTETIEHHOW (DYHKITUY;

15) HaxoauTh TIEPBOOOPA3HYIO CTEIIEHHON (DYHKINU;

16) ctpouTh rpaduKu U yCTaHABIMBATH CBOMCTBA MOKA3aTeIbHON (DYHKIIHH;

17) ctpouth rpaduku ¥ yCTaHABIMBATH CBOMCTBA JorapuMuuecKon QyHKIIHH;

18) mpeoOpa3oBbIBATH BEIPAKEHMUSI, COACPIKAIIUE JIOTapU(PMBI,

19) Hax0UTh TPOU3BOAHYIO MOKA3ATEIHHOM U JorapuhMUIeCKOn QYyHKIIHNH;

20) HaXOUTh MEPBOOOPA3HYIO MOKA3ATENHHON (QYyHKIINY;

21) pemars noka3aTeiabHbIE YPaBHEHUS;

22) pemath Jorapu(pMUUECKUE ypPaBHEHUS;
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23) pemiaTh CUCTEMBI OKA3aTEIbHBIX U JTOTAPU(PMHUUECKUX YPaBHEHUII;

24) pemaTh MoKa3aTelibHbIE HEPABEHCTRA;

25) pemathb JorapupMUUECKIE HEPABEHCTBA;

26) pemiaTh CUCTEMBI MOKA3aTENbHBIX U JTOTApUPMUUECKUX HEPABEHCTB;

2'7) ucnonb30BaTh 00LIME METO/Ibl PEILICHUS YPABHEHUN U UX CUCTEM;

28) ucrosb30BaTh 00IME METO/IbI PEIICHUS HEPABEHCTB U UX CUCTEM;

29) pemiath ypaBHEHUS C TApaMETPOM;

30) pemiath HEpaBEHCTBA C [TAPaAMETPOM;

31) pemiatps npocreiiire KOMOMHATOPHBIE 33/1a4H, UCTOJb3Ys MpaBUia CyMMbI U
MIPOU3BEACHUS,

32) BBITIOJHATH OIEpalUK HaJl COOBITUSIMH,

33) HaXOAUTh TEOMETPUUYECKYIO BEPOSITHOCTH;

34) HaxOAUTH YCIOBHYIO BEPOSTHOCTb COOBITHS;

35) ucnosib30BaTh TEOPEMBI CIIOKEHUS M YMHOXKEHHS BEPOSATHOCTEH MpHU
BBIYUCJICHUU BEPOATHOCTH COOBITHS;

36) HaXOAUTh YUCIIOBBIE XaPAKTEPUCTUKU CITy4YaHON BEJIIMUUHBI.

45. Yyanmumecs 11 kiacca J0JKHEBI BiIaJIeTh HABBIKAMU

1) ucronb30BaHUs CIPABOYHBIX MATEpUaAJIOB, MOMCKA ONpeleseHui, GpopMyn u
JIPYTUX YTBEPKICHUM B y4EOHOU, METOAMYECKON U CIIPAaBOYHOM JIUTEPATYPE;

2) UICTIOJIB30BAHUSl  KaJbKYJIATOpPA [Ji1 BBIYUCIEHUS 3HAYEHUN  YHCIIOBBIX
BBIPAKECHU U

3) paboThI C KOMIIBIOTEPHBIMH MPOTPAMMaMH MOCTPOCHHUS TPadUKOB PYHKITU;

4) uCroJsib30BaHUSA Ta0JINILL B.bpaguca s HaXO0KICHUS 3HAYCHUU
jgorapu(MUYECKUX U TTOKA3aTEeIbHBIX (PYHKITUH;

5) ucnionb3oBanus Tadaun B.bpanuca nns HaxoxneHus 3HadeHU yucna (yriia)
110 3HAYCHUIO TPUTOHOMETPUUYECKHUX (DYHKITHIA.

6. INYHOCTHBIE U CUCTEMHO-/1eITeJIbHOCTHBIE Pe3yJIbTAThl YPOBHS MOATOTOBKH
yuamuxcs 10-11 kinaccos

46. JINUHOCTHBIE pe3yJbTaThl. YYalirecs A0KHBI TPOSBIISTh:

l)yBaxkenue k Koucruryuum PecnyOnmuku Kaszaxcrana, K 3akoHy U
IPABOMOPSIKY;

2) akTUBHYIO0 TPaXXJAHCKYH TMO3ULHI0, MaTPUOTUYECKUE YYBCTBA; YYBCTBO
ropJOCTH 3a CBOX Ponuny;

3) oco3HaHuE POJId CBOEH CTpaHbl B MUPOBOM Pa3BUTHUU;

4) yBaK€HUE K HUCTOPUHU, KYJbTYpEe W TPAAULIUSAM U JAPYTUM IIEHHOCTSAM
Ka3axCKOr0 HapoJia U JPyrux 3THOCOB, MPOKUBAIOIINX Ha TeppuTopun KazaxcraHna;

5)crpemiieHne Oepeyb M MPUYMHOXKATh MPUPOAY POJHOrO Kpasi, AKTUBHYIO
NO3ULMIO B OXPAHE OKPYKAIOLIEH Cpe/ibl;
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6) YCTaHOBKY Ha 3JI0POBBI 00pa3 KH3HH,

7) BBICOKYIO KYJIBTYPY U€JIOBEUECKOTO OOIIEHHUSI, COOIOIEHUE ITUUECKUX HOPM;

8) MOTMBUPOBAHHOCTh M CIIOCOOHOCTh K CaMOOOPa30BaHUIO U caMoOpeaanu3aluy u
CO3UIATCIIBHOMY TPYY;

9) HaBBIKU COTPYAHUYECTBA CO B3POCIBIMU U CBEPCTHUKAMM;

10) yBaxkeHHE K CTapuieMy IOKOJEHUI0O W 3a00Ty O MIAAIIMX, J00pOTy U
YYTKOCTb K IPYyTUM,;

11) yBaxkuTeNbHOE OTHOILIIEHUE K CEMEMHBIM LIEHHOCTSIM;

12) ymeHue aieKBaTHO OLIEHUBATh OCOOEHHOCTH COIMATIBLHOM CPEIbl.

47. CUCTEeMHO-IeATeTbHOCTHBIC PE3YJIBTATHI. Y Yalluecs JOJKHBI IPUMEHSTh:

1) cucteMy 3HaHMI B pa3IMYHBIX KU3HCHHBIX CUTYAIIHSX;

2) yMeHUE aHaTUu3UpOBaTh, 00pabaThIBaTh, CHHTE3UPOBATH HH(POPMAIIUIO;

3) TpaMOTHO BBITIONHATH AJNTOPUTMUYECKUE TPEANHUCAHUS W HWHCTPYKIIUHA Ha
MaTeMaTUYECKOM MaTepHuale;

4)yMeHUE TIOJH30BATHCSI MaTEeMaTHYCCKUMU (POpMyJIaMH, CaMOCTOSTEIHHO
COCTaBJATh (POPMYJIBI 3aBUCUMOCTEH MEXKIy BEJIMYMHAMU Ha OCHOBE 00OOIICHUS
YACTHBIX CJIy4aeB;

5) npuoOpeTeHHble  anreOpanyeckue mpeoOpa3oBaHus U (PYHKIIMOHAIBHO-
rpaduueckue TpeACTAaBICHHMS JUIsl OMMCAaHUS M aHalIW3a 3aKOHOMEPHOCTEH,
CYILIECTBYIOIIMX B OKPYKAIOIIEM MUPE U B CMEKHBIX MIPEIMETAX;

6) BIaJeTh TEXHUKOM MPAKTUUYECKUX BBIUYMCICHUHN, palMOHAIBHO coYeTas
npUOIMKEHHBIC U TOYHBIC, YCTHBIE M HHCTPYMEHTAJIbHBIC BHIYUCIICHUS;

7) CTUIL MBINIUICHUSI, XapaKTePHBIA [JI1 MAaTeMAaTHKH, €ro aOCTPaKTHOCTb,
JI0Ka3aTeIbHOCTh, CTPOTOCTH;

8) yMeHHE TPOBOJUTH APTYMEHTHUPOBAHHBIC PACCYXKIICHUS, €JaTh JIOTHYECKU
000CHOBaHHEIE BLIBOJEI,

9) ymenue paboTaTh C MaTEMaTUYECKUM TEKCTOM (aHalU3UpPOBaTh, HU3BIIEKATh
HEeoOXoauMyr0 HH(OpPMAIKIO), SICHO W TOYHO BBIPAXKATh CBOM MBICIM B yCTHOM U
MUCbMEHHOH pPeur ¢ IPUMEHEHUEM MAaTEMAaTHIECKON TEPMHHOJIOTUN U CUMBOJIHKY;

10) yMeHHE HCMOAB30BaHUS CIIPABOYHBIX MaTepUaliOB, MOUCKA OIMpEeeIeHUMH,
dbopMyI1 U Ipyrux yTBEPKACHUN B yU4eOHOM, METOMYECKON U CIIPAaBOYHOM JIUTEPATYPE;

11) KOMMyHUKAaTHUBHBIE CIIOCOOHOCTH B pa3lWyHbIX (opMax oOpraHu3aluu
y4eOHOU eI TeIbHOCTH.
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Y4yeOHas mporpamma mo npeamety «I'eomerpusi»
(001mIeCTBEHHO-TYMAHUTAPHOE HATIPABJICHUE)

1. ITosicHUTEJIBbHASA 3AIIUCKA

48. Yyebnas mporpamma pazpaboTaHa B COOTBETCTBUU C [‘ocymapcTBEHHBIM
o011e00s3aTeIbHBIM  CTAaHAAPTOM CpEeAHEro o00pa3oBaHus (HAYAJIBHOTO, OCHOBHOTO
cpenHero, OOLIEro cpeaHero oO0pa3oBaHUsA), YTBEPXKICHHBIM IOCTAHOBJICHUEM
[TpaButenncTBa Pecnyonuku Kazaxcran ot 23 aBrycra 2012r. Ne1080.

49. 'eomerpust — 3TO pa3fen MaTeMAaTUKH, KOTOPBIM HE TOJBKO MOJEIHPYET
IpPOCTPAHCTBEHHbIE (POPMBI OKpYXKalOLIEro Hac MHUpa, HO U YCTaHABIUBAET
JIOTUYECKHE CBSI3U MEXIY UX CBOWCTBAMH.

50. O0yuyeHue TreoMEeTpUM CHOCOOCTBYET Pa3BUTHUIO MPOCTPAHCTBEHHOTO U
JOTUYECKOTO MBILUJIECHUS, KOTOpblE HEOOXOJMMBbI TMpU OBJAJEHUHM MHOTUMH
npodeccusMu.

51. lensto wu3yueHus Kypca TeOMETpUM B  Kjaccax OOIIECTBEHHO-
TYMaHUTApHOTO HampaBiieHHs 00I1e00pa3oBaTEIbHONM IIKOJIBI Kak Yy4eOHOro
npeaMera sBJISIIOTCS:

1) obecrieueHue BcexX YydyalluXcs HEOOXOIUWMBIM YPOBHEM MaTeMaTUUYECKON
MOATOTOBKH B 00JIACTH F€OMETPUHM JIJIS MTOCIEIYIOMEro 00y4YeHus B BBICIICH IIKOJIE;

2) OBJaJeHUE YYAIIUMHCA CHUCTEMOW TEOMETPUUECKUX 3HAHUW W yMEHHUH,
HEOOXOAUMBIX JIJIS1 U3YUYEHHUSI CMEKHBIX JUCLUILIINH.

52. 3ydyeHne Kypca T€OMETPUM HAIPaBIEHO HAa JOCTHKEHHUE CIEAYHOLIUX
1eJieil BOCIUTAHUS UHTEJUIEKTYaJIbHO Pa3BUTON JTUYHOCTH:

1) nanpHeiiiee pa3BUTHE JIOTHUECKOTO MBIILICHUS;

2) pa3BUTHE YCTOMYMBBIX IIPOCTPAHCTBEHHBIX IIPEICTABICHUN u
MPOCTPAHCTBEHHOTO BOOOPaKCHMUS;

3) pa3BUTHE HABBIKOB U300pakKeHUs MPOCTPAHCTBEHHBIX (UTYD;

4) pa3BUTHE HABBIKOB MPAKTUYECKOM AEATEIBHOCTH HA OCHOBE T€OMETPUUYECKHUX
3HAHUMU;

5) pa3Butre 00pa3HOro MBIIUICHUS U PYHKIIMOHATIBHOW IPAaMOTHOCTH;

6) pa3BuTHE TpadUUECKON IPaMOTHOCTH, ICTETUUECKOTO BKYCa;

7) BOCOUTaHUE KYJbTYPhI JINYHOCTU YEPE3 3HAKOMCTBO C MCTOPUEN I'€OMETPUU U
€€ BIUSHMS Ha pa3BUTUE HAYYHO-TEXHUUYECKOTO IIporpecca.

53.B CcoOTBETCTBMM C YKa3aHHbIMHU LEJISIMH JOJKHBl OBITh PEHICHBI
CIEIYIOIIME 3a/1a9l 00y ICHHUS:

1) cpopmupoBaTh cucTemMy 3HaHUN 00 OCHOBHBIX CTEPEOMETPHUYECKHUX (paKTax U
MeToAaX, KOTOpble HEOOXOAUMBI I Oyaylel MpakKTHYeCKON AesTeIbHOCTH;

2)pa3BUTh HAaBBIKM JIEAYKTUBHBIX PACCyX IEHHUU (IpAMONl METOd, METOJ OT
IPOTUBHOIO);

3)paciimputh 0a3ly TEOPETUUECKUX 3HAHMH O CBOWCTBaX IUIOCKUX U
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IPOCTPAHCTBEHHBIX (DUTYP;

4)pa3BUTh YMEHUS M HaBBIKM MOCTPOCHUS M300paKCHUN MPOCTPAHCTBEHHBIX
duryp;

5)pa3BUTh YMEHUS U HABBIKU Y3HABAHUSI F€OMETPUUYECKUX (PUTYp HA pUCYHKAX
Pa3IMYHON CTEMEHH CJOKHOCTH, HCHOJb30BAaHUS JOMOJHUTENbHBIX MOCTPOCHUN U
BCIIOMOTaTEJbHBIX YEPTEXKEN MPU PELICHUU 3a]1a4;

6) pa3BUTh YMEHHUS M HaBBIKU MPEACTABICHUS PEaTbHOTO O00BEKTa B BHUJE
OJTHOM MJIM HECKOJIbKMX T€OMETPUUYECKUX QUryp;

7)pa3BUTh YMEHUS W HaBbIKM pEIIEHUS TIE€OMETPUYECKUX 3aJad Ha
BBIYHCJIEHUE, HA J10KA3aTEIbCTBO;

8) pa3BuUTh YMEHHS W HABBIKM MPUMEHEHHUs] aireOpbl M TPUTOHOMETPHH TIPH
pEILLIEHUU T€OMETPUUECKUX 3a/ay;

9) chbopMupoBaTh YMEHHUSI U HaBBIKM MPUMEHEHUS T€OMETPUUECKUX METO0B
JUISL pEUIEHHUs 3a/1a4 MPAKTHYECKOTO COAEPKaHUA.

54. OCHOBHBIMH COJEPKATEIBHO-METOANYECKAMH JIMHASMU Kypca TI€OMETpUHU
00111eCTBEHHO-TYMaHUTAPHOTO HAIPaBJICHUS 00111€00pa30BaTEILHOM IIKOJIBI SBIISIOTCS:

1) nuHus reoMeTpuyecKux GUTyp U UX CBOWCTB;

2) BEKTOPHO-KOOPAMHATHAS JIUHUS;

3) IMHUA U3MEPEHUSI BEJIUYNH;

4) byHKIIMOHAIbHAS JTUHUS.

55.B kypce reomerpunm 10-11 kmacca  yvammecs  3HAKOMSTCA  C
MPOCTPAHCTBEHHBIMU r€OMETPUYECKUMHU dburypamu (IByrpaHHbIN yrod,
MOJIYyIIPOCTPAHCTBO, MHOTOTPAHHUKH, TEJla BPAIICHUs) U UX CBOMCTBaMHU.

56. Yuaiuecs u3y4aror:

1) B3auMHOE PACTOI0KEHUE TEOMETPUUECKHUX (DUTYP B MPOCTPAHCTBE;

2) U3BMEpEHUE TEOMETPUUECKUX BEIWYUH (KM3MEpPEeHUEe JBYIPaHHBIX YIJIOB,
TUIOMIAAh TTOBEPXHOCTH, 00bEM I€OMETPUUECKOTO TETa);

3) mocTpoeHrne H300paKCHUH MHOTOTPAHHHKOB, TEJI BpAIICHUS M HX CCUCHUU
IJI0CKOCTHIO;

4) KOOpIMHATHI TOYEK U BEKTOPOB B MPOCTPAHCTBE.

57. B potiecce 00yueHHsI TEOMETPUU OCYIIECTBIISIOTCS MEKIPEIMETHBIE CBS3H C
y4eOHBIMU  JTUCUHUIUIMHAMU  €CTECTBEHHO-MAaT€MaTUYeCKOro W OOIECTBEHHO-
T'YMaHUTapHOTO LIUKJIOB.

58. MexnpeaMeTHas CBA3b C y4eOHBIM MpeAMETOM «ANreOpoll M Hauvaliamu
aHAJIN3ay:

1) cocTaBneHue u pelieHue ypaBHEHU U HEPABEHCTB U UX CUCTEM;

2) 10Ka3aTeabCTBO HEPABEHCTB;

3) npUMEHEHHE CBOMCTB MPONOPLUU IPH PEHICHUH 3aJad Ha OTHOLICHUS
FeOMETPUUYECKUX BEIMYMH;

4) npuMeHEeHHUE CBOMCTB KBaJPATHOTO KOPHSA U MOJYJIs YUCIA;

5) mpuMeHeHne 3HaYCHUN TPUTOHOMETPUUECCKUX (PYHKITNH HEKOTOPHIX YIJIOB;
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6) IpUMEHEHHE CBONCTB TPUTOHOMETPHUUECKUX (YHKIIHII;

7) IpUMEHEHHE TOXIECTBEHHBIX npeoOpa3oBaHUi npu peleHnn
reOMEeTPUYECKHUX 3a7ay alreOpandeckuM MEeTOI0M;

8) IpUMEHEHUE  TOXKJECTBEHHbIX NpeoOpa3oBaHU  TPUTOHOMETPUUYECKUX
BBIPAXXEHUI IPU PELICHUH T€OMETPUUYECKUX 3a/]ad.

59. MexnpenMeTHas CBsI3b ¢ y4eOHBIM npeaMeToM « Duzukoity:

l)onucanue (Qu3MYECKHX TMPOLECCOB TMPU TMOCTAHOBKE U  PEIICHUU
reOMETPUYECKUX 3a/1a4;

2) UHTEpIpETALUs BEKTOPHOM anreOpbl Ha MOAEAX (HU3UUECKUX MPOLIECCOB;

3) onKrcaHue ONTUYECKHUX SIBIICHUI C IOMOIIBIO anmnapara CTepeOMETPUH;

4) ncnoyb30BaHNE KPUCTAJUIMYECKOTO CTPOEHMS TBEPAOrO TEJIa IPU U3YyUYEHUHU
MHOTPaHHUKOB;

5) UCTIONIB30BAHUE PACTOJIOKEHUS KOCMHUYECKHX OOBEKTOB M CTPYKTYpBI
BCEJICHHOU MPHU W3YYEHUH B3aMMHOTO PACIOJIOKEHHUS MPOCTPAHCTBEHHBIX QUTYD.

60. MexnpenMeTHas CBsI3b ¢ ydeOHBIM npeaMeToM «I eorpadueiiy:

1) uaTepnpeTanusi MUPOTHI M JOJTOTHI KaK TpaayCHOM Mephl AyTd U
OKPYKHOCTH;

2) uHTEpIpeTalus napajseiaeid U MEpUIUAHOB KaK CEUeHUH cephl MIOKOCThIO;

3) HaXOXJEHHE YUCIOBBIX XapaKTEPUCTUK reorpapuyeckux 00bEKTOB (BbICOTA
rop, riryOnHa BHaJIWH U T.J.).

61. MexnpenmMeTHas cBsi3b ¢ yueOHbIM IIpeiMeToM «buomorueiny:

1) cuMmMmeTpusi B OMOJIOTHYECKUX CTPYKTYpax.

62. MexnpenMeTHast CBSI3b ¢ Y4€OHBIM TPEIMETOM « X UMHUEH»:

1) mpocTpaHCTBEHHBIE PACION0KEHHE IJIEKTPOHOB B aTOME;

2)cuMMeTpHUsl ~ XMMHUYECKHX  CBSI3€M  MOpPEACTABUTENEH  OPraHUYECKHX
COCIUHECHUI;

3)ucnosib3oBaHue (POPMBI MOJEKYJ pa3IUYHBIX BEIIECTB MpPU H3YyYEHUU
MHOT'OTPaHHUKOB.

63. MexnpeaMeTrHas cBsi3b ¢ yueOHbIM npeaMeroM «MHpopMaTUKoiD»:

l)ucnosib30BaHME  MYJIbTUMEIUUHBIX  CPEACTB  JJISI  BOCHPOU3BEICHUS
JUHAMUYECKUX CUTYAIUH, WILUTFOCTPALIMK MPOCTPAHCTBEHHBIX TEJ, PEUICHUS 3a7ay 0
TOTOBBIM YEPTEKAM;

2) MOCTPOECHHE MHOKECTB TOYEK Ha KOOPJUHATHOM TIOCKOCTH C MCTIOJIb30BAHUEM
MAKETOB MPUKJIAIHBIX IPOrpamMM;

3)ucnonb3oBanue rpaduyeckux 3D-makeToB mporpamMm s WILTIOCTPAITMHU
r€OMETPUUYECKUX CUTYyallMu B IPOCTPAHCTBE.

64. MexnpenMeTHas CBsI3b ¢ y4eOHBIM IpeiMeToM « TexHoIornen»:

1) uicrionb30BaHKE YEPTEKHBIX U U3MEPUTEIbHBIX HHCTPYMEHTOB;

2) ICTIONB30BaHUE YEPTEKHBIX HABBIKOB MPH HM300paKEHUH T€OMETPUUYECKHUX
duryp;

3) npUMEHEHHE Pa3IUYHBIX METOJ0B M3MEPEHUS JIMHEWMHBIX U YIJIOBBIX
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3JIEMEHTOB PEaJbHbIX 0OBEKTOB.

65. MexnpenmeTHass CBA3b C  y4yeOHBIMH  IpeAMETaMu  OOIIECTBEHHO-
T'YMaHUTAPHOTO HaNPABJIEHUS:

1) 3HaKOMCTBO € HCTOpPUEH BO3HUKHOBEHHS M DBOJIOLUMENH TI€OMETPHUYECKUX
MIOHSITHUH;

2) 00yCIIOBJIECHHOCTh BO3HMKHOBEHHUS PA3IMYHBIX T€OMETPUYECKUX 3aJad Ha
JTAHHOM 3Tarle pa3BUTHs OOIIECTBA;

3) 3HAKOMCTBO CO CBOMCTBAMHU TI'€OMETPUUECKUX (UTYp, BCTPEUAIOIIUXCS B
NaMSTHUKAX KYyJIbTYpBI;

4) oborareHue CJIOBapHOTO 3araca MaTeMaTU4YeCKUMHU TEPMUHAMH,

5) 06yueHue rpaMOTHOMY MTOCTPOEHUIO MPEIOKEHUM;

6) oOydyeHne TIpaMOTHOMY H3JIOKEHHIO CBOMX MBbICIEH HIpPHU OCYIIECTBICHUU
JNENYKTUBHBIX PACCYKICHUN, aHAIIN3a, 10Ka3aTeJIbCTBA.

66. O6peM yuebHOM Harpy3Ku 1o mpeaMery «['eomeTpus» cocTaBsier:

1) B 10 knacce — 1 yac B Henento, Bcero 34 yaca B yueOHOM roay;

2)B 11 kmacce — 1 yac B Henento, Bcero 34 yaca B yueOHOM rojy.

67. Pe3ynpTaThl 00y4YeHUs! NpeacTaBieHbl B TpeOOBaHUSIX K YPOBHIO MOATOTOBKU
YYAIIUXCS U 33/1aI0T CUCTEMY MTOTOBBIX PE3YyJbTaTOB O0yUEHHUsI, JOCTUKEHHUE KOTOPBIX
SBIIIETCS O0S3aTENIbHBIM YCJIOBUEM TMOJOKUTEIBbHON aTTeCTallid Y4Y€HHKa 3a Kypc
CpPEIHEN LIKOJIBI.

2. bazoBoe conepxkanue yueOHoro npeamera 10 kiacca

68. [ToBTOpeHue kypca reomerpun 9-ro kiacca (2 4.).

69. [1apainenbHOCTh NPSAMBIX U ITOCKOCTEH (9 4.):

1) OCHOBHBIE TOHSITUS M AKCUOMBI CTEPEOMETPUH, CIEJACTBUS U3 aAKCHOM
CTEpPEOMETPUH;

2) B3aMMHOE PACHOJI0KEHHE IBYX MPSAMbBIX B IPOCTPAHCTBE;

3) cBoiicTBa MapasieNbHbIX MPSIMBIX B IPOCTPAHCTBE;

4) npu3HaK CKPEUIMBAOIINXCS IPSIMBIX;

5) B3auMHO€ pacIoNOKEHNE IPSIMOM U INIOCKOCTH;

6) mapajuIeIbHOCTh NPSIMOM M IUIOCKOCTH, NMPU3HAK NApaJIENIbHOCTH NMPSMON U
IUIOCKOCTH;

7) B3aIMHOE PACTIOJIOAKEHUE IBYX IIIIOCKOCTEM;

8) mapanienbHOCTh  IUIOCKOCTEHM, TMpU3HAK MNapalieIbHOCTH  IJIOCKOCTEH,
CBOMCTBA NapaJuICIbHBIX TUIOCKOCTEN.

70. IlepneHANKYJISIPHOCT OPSIMBIX U TutockocTei (10 u.):

1) yron Mexay npsiMbIMH B IPOCTPAHCTBE;

2) neprneH UKy PHOCTD MPSMBIX;

3) nepneHANKYJISIPHOCTh OPSIMOW M IUIOCKOCTH, MPU3HAK MEPHEHAUKYISIPHOCTH
IIPSIMOU U IIJIOCKOCTH;
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4) cBoiicTBa NEPIEHIUKYJSPHBIX IPSIMOU U IJTIOCKOCTH;

5)nepneHANKYyJIslp M HAKJIOHHAsE K IUIOCKOCTH, IPOEKUUsS HAKIOHHOW Ha
IJIOCKOCTb;

6) TeopeMa 0 Tpex NEepIeHIUKYJIIsApax;

7) pacCTOSIHUE OT TOYKM JO IUIOCKOCTH, PACCTOSHHE MEXIy MNpPAMbIMU U
IJIOCKOCTSIMU;

8) yroa Mexay npsiMOMl M IUIOCKOCTBIO, IBYTPAHHBIA YTOJI, YrOJd MEXAY JIBYMS
IJIOCKOCTSIMU;

9) nepneHAUKYISIpHbIE  TUJIOCKOCTH, TMPU3HAK  MNEPHEHANKYJISIPHOCTH  ABYX
IIOCKOCTEH;

10) 3agaun NpaKTUYECKOrO COACPKAHUS HA B3aWMHbBIE PACIIONOXKEHUS MPAMBIX U
IIJIOCKOCTEH.

71. KoopinHaThl 1 BEKTOPHI B ITpocTpaHcTBe (9 4.):

1) npsiMoyrosbHasi cucTeMa KOOPAMHAT B MPOCTPAHCTBE, KOOPAMHATHI CEPEANHBI
OTpE3Ka, PACCTOSIHUE MEXKIY JBYMS TOUKAMU;

2) BEKTOpPbI B TPOCTPAHCTBE;

3) KOMILIaHapHblE U HEKOMIUIAHAPHBIE BEKTOPbBI, PAa3JI0KEHUE BEKTOpa MO TPeM
HEKOMILIAHAPHBIM BEKTOPAM;

4) xoopAMHATHl BEKTOpa B MPOCTPAHCTBE, JCUCTBUS HAJl BEKTOpaMH B
KOOpANHATaX;

5) ckangpHOE MPOU3BEICHNE BEKTOPOB B KOOPAUHATAX;

6) NprMEeHEHNE BEKTOPOB K PEUICHUIO 3a/1a4.

72. «IloBrOpenue. Peuienne 3a1ay (4 4.)».

3. ba3oBoe coaep:xxanue yueOHoro npeamera 11 kiaacca

73. IloBTOopenue kypca reomerpun 10-ro kiacca (2 4.).

74. Muororpanauku (9 4.):

1) moHsiTe 0 MHOTOTPAaHHUKE;

2) npu3ma, ee SJIEMEHTHI;

3) npsimasi ¥ IpaBUJIbHAS TTPU3MBI;

4) mapasuienenumesi; mpsiMo, MPSMOYTObHBIN, KyO;

5) nupamuza, ee JIEMEHTHI;

6) mpaBUIbHAS TMPaAMUA, PA3BEPTKA TUPAMUJIBI, yCEUCHHAs MUPAMUIA;
7) HEKOTOpPBIE CEYEHUS TPU3M U TUPaMUJ INIOCKOCTHIO;

8) npaBUJIbHBIE MHOTOTPAHHUKU;

9) MHOTOTrpaHHUKHU B OKPY>KAIOIIEM HAC MUPE;

10) miomaan 60KOBOK M MOJHON MOBEPXHOCTE MHOTOTPAHHUKOB.
75. Tena Bpamenus (10 4.):

1) purypsl BpamieHus;

2) npsAMOM KpyTrOBOM HUIMH/P, €r0 AJIEMEHTHI;
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3) oceBble ceueHHs LMIIMHpPA, pa3BepTKa [WIHH/IPA;

4) npssMOI KPyTOBOM KOHYC, €0 3JIEMEHTHI;

5) oceBbIe CEUCHHS KOHYCA;

6) ceueHus1 KOHyca MIOCKOCThIO, NMapaieIbHOH OCHOBAHMIO;

7) pa3BepTKa KOHyCa, yCEUEHHbI KOHYC;

8) momaau 60KOBOM M MOJIHOM MOBEPXHOCTEH IIIMH]IPA U KOHYCA;

9) cdepa u map;

10) ceuenue mapa;

11) kacarenbHas MIOCKOCTH K chepe, ee CBONCTBA;

12) npu3mMbl 1 TUpaMu/Ibl BIIMCAHHBIE B IIap U OMKMCAHHBIE OKOJIO 1Iapa;
13) 3agaun IpakTUYECKOTO COAEPKaHUsI Ha HAXOXKJECHHE IUIOLIAIU MOBEPXHOCTU

HWINH]IPpA, KOHYyCA.

76. O6beMmbl TeI (9 4.):

1) oGmue cBolicTBa 0OBEMOB TEIT,

2) 06beM Ky0a 1 IpSIMOYTOJILHOTO MapaslieenuIe a;

3) 00beMbl TPU3MBI U TUPAMMU/IBI;

4) 00BeMbl LIUIMH]IPA, KOHYCa U YCEYEHHOTO KOHYCA;

5) 06beM mapa u miaomaas chepsi;

6)3amaud  OPAaKTHUYECKOIO  COAEpXkKAHMSI ~ HAa  HAXOXACHHE  O0bEMOB

IMPOCTPAHCTBCHHBIX TCIJI.

77. «IloBTOpenue. Pemenue 3amay (4 4.)».

4. TpeOoBaHusi K YPOBHIO OATOTOBKH YYAIIUXCS

78. YpOBEHb TMOJArOTOBKM YYaIlUXCS OLICHUBAECTCA C OXBATOM IMPEIMETHBIX,

JIMYHOCTHBIX U CUCTCMHO-ACATCIIbHOCTHBIX PE3YyJILTATOB.

79. llpenMeTHble pe3yabTaThl OTPaXEHbI B JBYX acCleKTax (JOJDKHBI 3HATh U

JOJIKHBI YMETB).

3HaTh.

80. B pesynbraTe n3yuyeHus Kypca reomerpuud B 10 kiacce ydammecs AOJKHBI

1) akCHOMBI CTEPEOMETPUU U MPOCTEHIINE CNECTBUS U3 HUX;
2) ornpejiesieHNe MapajiieIbHOCTH IPSIMBIX B POCTPAHCTBE;
3) onpenienieHre CKPEIIUMBAOIIUXCS MPSIMBIX B TPOCTPAHCTBE;
4) mpu3HaK CKPEIINBAIOIIUXCS MPSIMBIX;

5) cBolicTBa mapajsieabHbIX MPSMbIX;

6) onpeaeeHNe NapauieIbHOCTH NPSIMON U TIJIOCKOCTH;

7) IpU3HAK NapaJuIeIbHOCTH NPAMOMN U MIOCKOCTH;

8) onpeneneHre napauieIbHOCTH JBYX IJIOCKOCTEH;

9) npu3Hak napanaeabHOCTH MIOCKOCTEMH;

10) cBolicTBa mapaseabHbIX MIOCKOCTEH;
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11) onpenenenue yria Mex1y NpSMbIMU B IPOCTPAHCTBE;

12) onpeneneHre nepueHIUKYIIPHOCTH MPSIMBIX B IPOCTPAHCTBE;

13) onpenenenue nepueHIUKYISIPHOCTH MPSIMOM U IIIOCKOCTH;

14) npu3HaK NepneHANKYISPHOCTH NPSIMOM U IIOCKOCTH;

15) onpenenenre nepneHIUKyIsipa K MIOCKOCTH;

16) onpenenenre HaKJIOHHOM K MJIOCKOCTH;

17) TeopeMy o0 Tpex MepreHIuKyIsIpax u oOpaTHYIO €il Teopemy;

18) onpenienenue yria Mexy NpSMON U TIIOCKOCTHIO;

19) paccTosiHME OT TOYKU JI0 TIOCKOCTH;

20) paccTossHUE MEXAY MApAIIIEIbHBIMU MPSMBIMU U ILIOCKOCTSIMU;

21)onpenenenue ABYIPAHHOTO yIyia U yrila MEXAY IBYMs IEPECEKAIOIIUMUCS
IUIOCKOCTSIMY;

22) mpu3HAaK NEePIEeHIUKYJSPHOCTH JIBYX MJIOCKOCTEH;

23) onpenaeneHue BEKTOpa B MPOCTPAHCTBE;

24) onpeneneHne KOMILUIAHAPHBIX U HEKOMIUIAHAPHBIX BEKTOPOB;

25)TeopeMy O pa3lIoKEHUHU BEKTOpa MO TPEM HEKOMILIAHAPHBIM BEKTOPaM;

26) onpeaeseHre KOOPANHAT TOYEK U BEKTOPOB B IPOCTPAHCTBE;

27) hopMyny, BBIpaXalollyl0 pACCTOSHHE MEXAy JByMsS TOYKaMU B
IPOCTPAHCTBE;

28) hopMyny sl HAXO0XKACHUSI KOOPAUHATHI CEPEIMHBI OTPE3Ka;

29) onpeneneHne U CBOMCTBA CKAIIPHOTO MPOU3BE/ICHUSI BEKTOPOB;

30) npu3HaK NepneHIUKYISIPHOCTH JIByX BEKTOPOB;

31) ckansipHOE MPOU3BEICHHS BEKTOPOB B KOOpIMHATAX;

32) popMyy KOoCcHUHYyCa yTila MEKTy BEKTOPaMH.

81. B pe3ynbrate uzyueHust Kypca reomeTpuu B 10 kiacce ydamuecs JOJKHBI
YMETb:

1) npoBOANUTH JE€AYKTUBHBIE PACcCyKACHUS MPU PELICHUH 3a]a4;

2) u3o00paxaTh OpsIMbIE, IIJIOCKOCTH M OTpakaThb MX B3aMMHOE PACIOJI0KEHHE Ha
PUCYHKE;

3) HaxoIUTh HA MOJENSAX W PHUCYHKax I[epeceKaroulecs, MnapauielbHble U
CKpEUIMBAIOIIKECS MPSMBIE;

4)uzo0paxaTh Ha  pUCYHKax I[epeceyeHre MOpsMOM U IJIOCKOCTH,
NapajieIbHOCTh, IEPIEHANKYISIPHOCTh MPSAMOM U MJIOCKOCTH;

5)HaxoIUTh Ha MOJENAX W HU300pakaTh Ha PHUCYHKAaX IepeceKaroniuecs u
napasuielibHbI€ INIOCKOCTH;

6) HAaXOJIUTh PACCTOSIHUE OT TOUYKHU 0 MIJIOCKOCTH;

7) u300pakaTh IBYTPaHHBIA YTOJI HA PUCYHKE;

8) HAXOAUTh BEJMYHMHY YIia MEXAY OPSIMbIMHU, MPSIMOM U IUIOCKOCTHIO, JIBYMS
IUIOCKOCTSMH;

9) npUMEHATh METPUUECKUE TEOPEMBI JJIs1 HAXOXKIAEHUS PACCTOSHUM OT TOUYKHU 10
IUIOCKOCTH,  MEXAYy  MNapaJiebHbIMA  OPSIMBIMH M IUIOCKOCTSIMH,  MEXIY
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CKPEILUBAIOIIUMHUCS MIPSIMbIMU;

10) Hax0IUTh KOOPAWHATHI CEPEIUHBI OTPE3KA M0 KOOPAUHATAM €r0 KOHIIOB;

11) HaxoaUTh PacCTOSTHUE MEXIYy TOYKaMH (JIJTMHY OTpe3Ka) MO KOoOpAUHATaM
ATUX TOYEK;

12)pemwiaty 3ajauud € HUCIOJIB30BAaHUEM (OPMYJIBI PACCTOSHUS MEXKAY JBYMs
TOYKaMH B IPSIMOYTOJIbHOM CUCTEME KOOPJAUHAT B IPOCTPAHCTBE;

13) HaxoAUTh KOOPAMHATHI BEKTOPA B MPOCTPAHCTBE;

14) HaxOAUTh IJIMHY BEKTOPA U YTOJ MEXK]ly BEKTOPAMH 0 UX KOOpAUHATAM;

15)pemary 3amauv Ha pa3JIOKEHHE BEKTOpa IO TPEM HEKOMILUIaHAPHBIM
BEKTOpaM;

16) HaxXOaUTH CKAISIPHOE MPOU3BEICHUE BEKTOPOB B KOOPJMHATAX;

17) HaxoaUTh KOCHHYC yIJia MEXAY BEKTOpaMUu;

18) npuMEHSATh BEKTOPBI K PELIEHUIO TEOMETPUUYECKHUX 3a/ay.

82. B pesynbraTe M3y4yeHHs Kypca reomerpuu B 11 kiacce yuwammecs AOJKHBI
3HATH:

1) moHsiTE MHOTOTPAaHHUKA W TPABUIBLHOTO MHOTOT'PaHHUKA;

2) ornipeiesIieHUE IPU3MBI U €€ 3JIEMEHTOB;

3) onpeneneHre U CBOMCTBA MapasliesienuIe1a;

4) onipeniesieHNs: U CBOMCTBA MPSAMOM M TPAaBUJIbHOM MPU3MBI;

5) onpeneneHust MUpaMuabl, TPAaBUILHON MUPAMUJIBI U YCEUCHHON MUPAMUIBI U
UX DJIEMEHTOB;

6) opMynbl s HAXOXKJACHUA IUIOMAnel OOKOBOM M TOJHON MOBEPXHOCTH
PU3MBbI, MUPAMUbI, YyCEYUCHHON MUPaAMHUJIbI;

7) BUIbI IPAaBUIIBHBIX MHOTOTPAHHUKOB;

8) onpeaesieHue NUIMHAPA U €r0 3JIEMEHTOB;

9) onpeneneHust KOHyca, yCEYEHHOT'O KOHYCa M UX 3JIEMEHTOB;

10) onpenenenus mapa u chepsl U KX JIEMEHTOB;

11) onpenenenue u cBOMCTBA KacaTelIbHOU MIIOCKOCTH K cepe;

12) bopMynbl s HaxOXKAEHUs IUIon[ageid OOKOBOM M MOJTHON MOBEPXHOCTHU
IUJIMH]Ipa, KOHYCa, YCEYEHHOr 0 KOHYCa;

13) popmyny anist HaxoxAEHUS TIOMIAIU ChHEPHI;

14) nonsitue mapa (cdepbl) BHUCAHHOTO B MHOTOTPAHHHUK M OMHUCAHHOT'O OKOJIO
MHOTOTPaHHUKA;

15) enuHUIBI U3MEpPEHUS] 00BEMOB;

16) bopMysl 11 HaXOXKJAECHHUSI 00BEMOB MPSAMOYTOJIBHOTO MapajuieNienunea,
NPU3MBI, MUPAMUIbI, TUJINHAPA, KOHYCa, YCEYEHHOTO KOHYCa U IIapa.

83. B pesynbrate u3ydeHus Kypca reoMerpun B 11 kimacce ydammuecs: HOJIKHBI
YMETh:

l)paznuyarh ¥ TOKa3biBaTh Ha MOJEISAX NPSIMYI0O U MPABWIbHYIO MPU3MY,
IpSIMOYTOJIBHBIN MapajuieNienunes], Kyo, mupamMuay, NpaBwibHYIO MUPAMUIY, TUIUHID,
KOHYC, YKa3bIBaTh UX OCHOBHBIE 3JIEMEHTHI HA PUCYHKE;

35



2) u300pakaTh HA PUCYHKAX MPU3MbI, MUPAMUbI U UX JIIEMEHTHI;

3) u300paxaTh Ha pUCYHKax MIJIUHAP, KOHYC U map (chepy);

4) BBITOJHATH YEPTEKH MO YCIOBUSIM 337124,

5) BBIUKCIATh JIUMHEWHBIC HJIEMEHTHI M YIJIBl B TPOCTPAHCTBEHHBIX KOH(U-
rypanusx;

6) pemiath 3a7a4dl Ha HAXOXKJEHUE TI'E€OMETPUYECKHX BEJIUYUH (IUIMH, YIJIOB,
iouaaei, 00beMoB);

7)pemiatb TeOMETPUYECKME 3a7aud, OINUPasCh Ha HW3Y4YEHHBbIE CBOMCTBA
IUTAHUMETPUYECKUX M CTEPEOMETPUUECKMX (QUIYp U OTHOILIEHUH MEXIy HUMH,
IpUMEHSIST anreOpandyecKuil 1 TPUTOHOMETPUIECKUN arlapar;

8) HaXOMUTh IUIOMIAAN OOKOBOM M TOJTHOHW MOBEPXHOCTEH MPHU3MbI, TUPAMU/IHI,
YCEUEHHOU MUPaMU/IbI;

9) HaxoauTh MIOIIAAM OOKOBOW M TMOJHOW MOBEPXHOCTEW IUIUHApPA, KOHYCA,
YCEYEHHOr' 0 KOHYCa;

10) HaxoauTh TUIOMIAL ChEPHI;

11) u306paxkate npu3My M NUPAMHUAY BNHMCAHHYIO B IIAP M OMHCAHHYIO OKOJIO
mapa;

12) HaxoauTh  00BEMBl  MPSAMOYTOJBHOIO  MapajuiesienuIena, MPU3MBbL,
NUPAMUJIBL, HUIMH]IPA, KOHYCa, yCEUEHHOr0 KOHYyCa U 11apa.

84. JINYHOCTHBIE PE3YIbTATHI:

1) BnajeHue rocylapCTBEHHBIM M POJHBIM S3bIKAMHU, YBAXKEHHE K HUCTOPHUH,
KyJbType, TPAAULUSAM U JIPYTMM LIEHHOCTSIM Ka3aXxCKOro Hapoja U JPYyTruxX 3THOCOB,
IIPOKUBAIOIINX HA TeppuTopun KazaxcraHa;

2) posiIBIEHWE BBICOKOW KYJBTYPHl HYEIOBEYECKOTO OOIIEHUsS, COOJIOJCHHE
ATUYECKUX HOPM;

3) cnocoOHOCTH K CaM000pa30BaHUIO, CAMOPAa3BUTHUIO, pe(IECKCHUBHOMY aHAIHU3Y
COOCTBECHHOM CATSIILHOCTH,

4) chopMHpPOBAaHHOCTH MOTHUBALIMU K YUCHHUIO U TO3HAHUIO;

5) cHOCOOHOCTh K PEIICHHUIO MPAKTUYECKUX 3a7ad Ha OCHOBE CHUCTEMBbI
FEOMETPUYECKUX 3HAHUN U MPEJICTABICHUN O MPUPOJIE, 3HAKOBBIX U MH(OPMAIIMOHHBIX
CUCTEMAX;

6) yMEHUE KOHTPOJUPOBATH MPOIECC U pPe3ysbTaT y4eOHONW MaTeMaTU4YecKOn
NEATENbHOCTH;

7) BnafieHue KOMMYHUKATUBHBIMH HaBBIKAMHM B OOILIEHUU U COTPYJIHUYECTBE CO
CBEPCTHUKAMHM, CTAPIIMMH M MIIQIIIMMHU B 00pa30BaTeNbHOM, OOIIECTBEHHO MOJIE3HOMH,
y4e0HO-HUCCIIeIOBATEIHCKOM, TBOPYECKON U IPYTUX BUAX IEATCILHOCTH;

8)yMeHHe  aIeKBaTHO  OIICHMBATh  OCOOCHHOCTHM  COLMAIBHOM  CpEibl,
MPOTUBOCTOSITh  AHTUOOIIECTBEHHBIM  SIBJICHUSIM, JECTPYKTHUBHBIM  BO3JICHCTBHIM
UJE0JIOTMYECKOTr0, TPOTUBOINPABHOIO U PEIMTUO3HOTO XapaKTepa.

85. CUCTEMHO-EATENBHOCTHBIE PE3YJIIBbTATHI:
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1) ymMeHUs 1 HaBBIKM MCCIIEIOBAHUS (MOICIUPOBAHNS) HECTIOKHBIX MPAKTHUESCKUX
CUTYaIMii Ha OCHOBE U3YYCHHBIX (DOPMYJ U CBOUCTB UTYD;

2) BiIajieHue COBPEMCHHBIMH WH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIMU
TEXHOJIOTUSMH M TTOJTMA3BIKOBON KYJIbTYPOU JIJIsl TOMCKA U 00paObOTKH HH(POPMAIIHH;

3) yMeHHE TOHHMMATh W HWCIOJIL30BaTh TE€OMETPUUYCCKHE MOJEIH U CPEICTBA
HATJIAIHOCTH JUIS WJUTIOCTPAllMU, WHTEPHpPETallud M apryMEHTAlldd IPOBEJACHHBIX
HCCIIe0OBaHUM;

4)BnaneHue MeETOJaMU JIEAyKTUBHBIX PACCY>KIEHUM, WX TMPUMEHEHUE B
Pa3IUYHBIX 00JACTSIX YEJIOBEUECKOU EeATETbHOCTH.

Y4yeOHas nporpamma no npeamery «I'eomerpus»
(ecTeCTBEHHO-MATEeMATHYECKOE HAIPABJICHHE)

1. IlosicHUTEJIbHAS 3AIIUCKA

86. YueOHass mporpamMma paszpaboTaHa B COOTBETCTBMHM C [OCylIapCTBEHHBIM
0011e00s3aTeIbHBIM  CTAHJAAPTOM CpEIHEro 00pa3oBaHus (HAYAJIBHOTO, OCHOBHOTO
cpemHero, oOmIero cpeaHero oOpas3oBaHUs), yTBepkAeHHbIM [locTaHOBICHHEM
[TpaBurensctBa PecyOnuku Kazaxcran ot 23 aBrycra 2012 romga Nel1080.

87.'eomeTrpuss — 3TO pa3ien MaTEMaTHKH, KOTOPBIM HE TOJBKO MOJIEIHUPYET
IPOCTPAHCTBEHHbIE ()OPMBI OKPYXKAlOLIEr0 HAac MHUpa, HO U YCTAaHaBIMBAET
JIOTUYECKHE CBSI3H MEXY UX CBOWCTBAMHM.

88. O0yueHue reoMeTpuu CrocoOCTBYET Pa3BUTHIO HABBIKOB MAaTEMAaTHYECKOM
U TPAKTUYECKON AeATEeNbHOCTH, KOTOpble HEOOXOAMMBI NMpPHU OBJAJEHUU MHOTHUMHU
npogeccusiMH.

89. llenpro  uM3ydeHHsT Kypca TE€OMETPUM B  KJIaccax ECTECTBEHHO-
MaTeMaTUYECKOr0 HampaBlIeHUs 0011e00pa30BaTeIbHON IIKOJIBI Kak Y4eOHOro
npeaMera  SIBIsSETCS  00ecleueHHe BCEeX YYalluxcsi HEOoOXOIUMBIM YPOBHEM
MaTeMaTUYECKON MOJATOTOBKU B 00JACTU T€OMETPHUH ISl MIPOJOJDKEHUS 00pa3oBaHuUs
U UL CaMOCTOSITEJIBHOM JIeATENbHOCTH B 00JacTM MaTeMaTHKH, a TaKkXkKe ee
IPUIOKEHUH B Oy Iymiel mpoecCuOHAIBHON AesITENHHOCTH.

90. M3yueHune Kypca I€OMETPUH HAIIPABICHO Ha JOCTH)KEHUE CIEAYIOIINX
LeJied BOCIIUTAHUS HHTEUVIEKTYJIbHO Pa3BUTON JTUYHOCTHU:

1) nanpHeee pa3BUTUE JIOTUYECKOTO MBIILJICHHUS;

2) pa3BUTHE YCTOMYHUBBIX IIPOCTPAHCTBEHHBIX MPEACTABICHUN u
MPOCTPAHCTBEHHOTO BOOOpaKEHUS,

3) pa3BUTHE HABBIKOB M300paXKE€HUsI TPOCTPAHCTBEHHBIX (DUTYD;

4)pa3BUTHE HABBIKOB MNPAKTHYECKOW M MaTEMAaTUYECKON IesITeIbHOCTH Ha
OCHOBE T€OMETPUYECKUX 3HAHUM;
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5) pazButHe 00pa3HOIro MBIIUICHUS U PYHKIIMOHAJIBHOW IPAaMOTHOCTH;

6) pa3zBuTHE TpaUUECKON IPaMOTHOCTH, 3CTETUUECKOTO BKYCa;

7) BOCIUTaHUE KYJBTYPbI JIMYHOCTH Y€pPE3 3HAKOMCTBO C UCTOPHEN reOMETpUH U
ee BIMSHUS Ha pa3BUTHE HAYYHO-TEXHUUECKOTO Mporpecca.

91.B cooTBeTCTBUM C YKa3aHHbBIMH UEISAMH JOJDKHBI OBITh pEILIEHbI
cieayolue 3aaa4yu o0y4eHus:

1) cpopmupoBath cucTemMy 3HaHUN O CBOMCTBAX MPOCTPAHCTBEHHBIX PUTYD;

2)pa3BUTh HaBBIKU (OPMAIBHO-IOTUYECKUX PACCYXKICHUN TpPU HU3YUYCHUU
CBOWCTB MPOCTPAHCTBEHHBIX PUTYP;

3) pa3BUTHE YMEHUN M HABBIKOB MTOCTPOCHUS N300paXKE€HUN MPOCTPAHCTBEHHBIX
(Guryp u JOMOJHUTENIbHBIX TOCTPOCHUM Ha 3TUX U300paKEHUSIX;

4)pa3BUTh yMEHHUSI W HaBBIKM Y3HABAaHUS IUJIOCKUX M MPOCTPAHCTBEHHBIX
reoOMEeTpUUYECKUX (PUryp 1Mo ux U300paKE€HUIO Ha YEPTEKE;

5) chopMupoBaTh yCTOMYMBOE Mpe/ICTABICHUE 0 CUMMETPUAX
IPOCTPAHCTBEHHBIX QUTYP;

6) chbopMHUPOBATH CUCTEMY 3HAHUM 00 U3MEPEHUN T'€OMETPUUECKUX BEJIMYUH;

7) pa3BUTh YMEHUS M HABBIKHU PEIICHUS TE€OMETPUUYECKUX 3aJ1ay Ha BBIUUCICHUE
U Ha JI0Ka3aTelabCTBO;

8) pa3BUTh YMEHHMS U HABBIKM NMPUMEHEHHUsI alreOpbl U TPUTOHOMETPHUH MPH
pEelIeHUH TEOMETPUUECKUX 3a/1a4;

9)pa3BUTh yMeHUs MPEACTABIATH pEalbHBII OO0BEKT B BHUIE OJHOTO WU
HECKOJIbKMX T€OMETPUUYECKUX TEN;

10) chbopMupoBaTh yMEHHS W HABBIKH MPUMEHEHHUS T€OMETPUUYECKUX METOIO0B
JUISL pEUIEHHUs 3a/1a4 IPAKTHYECKOT0 COAEPKaHUA.

92. OCHOBHBIMHU COJIEPKATEIbHO-METOANYECKUMHU JIMHUSIMU Kypca Te€OMETpUU
€CTECTBEHHO-MAaTEMaTUYECKOT0  HaIlpaBJeHUs  001Ie00pa30BaTEIbHONW  IIKOJIBI
SABJISIFOTCSL:

1) nuHUS TeOMETpUYECKUX (UTYP U UX CBOWCTB;

2) BEKTOPHO-KOOpPIMHATHAS JTUHUS;

3) TuHUS U3MEPEHHUsI BEJIMYNH;

4) pyHKUMOHAJIbHAS JIMHUS.

93.B kypce reomerpuum 10-11 kjmacca  yyammecs  3HAKOMSTCA  C
IPOCTPAaHCTBEHHBIMU reOMETPUYECKUMU dburypamu (IByrpaHHbBIN yTod,
MOJIyIPOCTPAHCTBO, MHOTOTPAaHHUKH, TE€Jla BPAILIEHUS) U UX CBOWCTBaMHU.

94. Vyamuecs n3y4aror:

1) B3aMHOE PACIIOIOKEHHE TEOMETPUUECKUX (QUTYDP B IPOCTPAHCTBE;

2) paBEHCTBO MPOCTPAHCTBEHBIX PUTYD;

3) BBITTyKJIbIE (PUTYPBIL;

4) u3MepeHue TreoOMETPUYECKUX BEJIMYUH (M3MEpPEHUEe JBYTPaHHBIX YIJIOB,
TUTOMIAbh TTOBEPXHOCTH, 00BEM IT'€OMETPHUECKOTO TEJIa);
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5) moctpoenne M300paKeHU! MHOTOTPAHHUKOB, TEJ BPALICHHUS M HX CEYCHUU
IJIOCKOCTHIO;

6) KOOpPIMHATHI TOYEK U BEKTOPOB B IPOCTPAHCTBE;

7)3amaHve MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYp ypaBHEHUSIMU U
HEPABEHCTBAMU;

8) CUMMETpUIl T€OMETPUUYECKON (QUIypbl: LEHTpalIbHAsI CUMMETPUS, CUMMETPUS
OTHOCHUTEJIBHO IUIOCKOCTH M OTHOCUTENBHO MPSMOM.

95. B nporecce 00ydeHMs] T€OMETPUU OCYILECTBISIOTCS MEXIPEAMETHBIE CBS3U
C YYEOHbIMM JUCHUMIUIMHAMHU €CTECTBEHHO-MAaTEMaTHUECKOIO0 U  OOIIECTBEHHO-
I'YMAaHUTAPHOTO LIUKJIOB.

96. MexnpenMeTHast CBsi3b C y4€OHBIM TMpeaMeToM «ANreOpoil W Havansamu
aHanu3ay:

1) cocraBneHue u perieHue ypaBHEHU 1 HEPABEHCTB U UX CHUCTEM;

2) 10Ka3aTeabCTBO HEPABEHCTB;

3) npuMeHEHHEe CBOMCTB NPOMOPLMU NPU PEUIEHWH 3aJad Ha OTHOLIECHHS
reOMETPUUYECKUX BEIHYHH;

4) npyMeHeHNe CBOMCTB KBaAPaTHOTO KOPHS U MOJYJIs YUCIIA;

5) npuMeHeHne 3Ha4eHU TPUTOHOMETPUUECKUX PYHKIIMH HEKOTOPBIX YIJIOB;

6) IpUMEHEHNE CBOMCTB TPUTOHOMETPUUECKUX (QYHKIIUII;

7) IpUMEHEHHE TOXJECTBEHHBIX npeoOpa3oBaHui npu peleHnH
r€OMETPUUECKHUX 3a/1au aaredpanyeckuM MEeTO0M;

8) MpUMEeHEHHUEe TOXICCTBEHHBIX MpeoOpa3oBaHUN  TPUTOHOMETPHUUECKUX
BBIPAXEHMI IPU PELIEHNH T€OMETPUUECKUX 3a/1a4;

9) npuMeHeHre NPOU3BOAHOM Il HAXOXKIECHUS SKCTPEMAJIbHBIX 3HAYECHUH
r€OMETPUYECKUX BEJIMYMH;

10) mpumMeHeHue wuHTErpasa sl BbiBoAa (opMmyn oO0beMa HEKOTOPBIX
reOMETPUYECKUX TEJL.

97. MexnpenMeTHas CBsI3b ¢ y4eOHbIM peIMeToM « DU3HKOW»:

l)onucanue (Qu3nyeckUX TMPOLECCOB IMPU MOCTAHOBKE M  PEIICHUU
reOMETPUYECKHUX 3ajay;

2) uHTEepIpeTalrs BEKTOPHOU areOpbl Ha MOJENAX (PU3MUYECKUX MPOLIECCOB;

3) onucaHue ONTUYECKUX SIBJICHUN C TOMOUIBIO anmnapara CTEpeOMETPUH;

4) ncronap30BaHME KPUCTANIMYECKOTO CTPOEHUS TBEPAOrO Tejla IPU U3YUYEHUU
MHOI'DaHHHKOB;

5) UCTIONIb30BAHUE PACIOJIOKEHUS KOCMUYECKHX OOBEKTOB M CTPYKTYpbI
BCEJICHHOM MPHU U3YUYEHUH B3aMMHOTO PACcHOJIOKEHHUS MPOCTPAHCTBEHHBIX QUTYD.

98. MexnpenmMeTHas CBsi3b ¢ yueOHbIM npeaMeroM «I eorpadueiny:

1) nHTEpIpEeTalMsT MMHUPOTHI M JOJTOTHl KaK TpPagyCHOM Mepbl AYTd U
OKpYKHOCTH;

2) uHTepIpeTanus napauieiaeii 1 MepUaIMaHoOB KaK CeUeHHH c(ephl MIIOKOCThHIO;
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3) HaxO0XJIEHHE YMCIIOBBIX XapaKTEPUCTUK reorpapuyeckux 00BHEKTOB (BBICOTA
rop, riiyOuHa BHajuH  T.1.).

99. MexnpenmMeTHas cBsi3b ¢ yueOHbIM IIpeMeToM «buomorueiny:

1) cumMmmeTpusi B OMOJIOTUYECKUX CTPYKTypax.

100. MexmnpeameTHas CBA3b C YYEOHBIM MPEAMETOM « XUMUEH:

1) mpocTpaHCTBEHHBIE PACIIOIOKEHUE DJIEKTPOHOB B aTOME;

2)cUMMETpUsl ~ XMUMMYECKHUX  CBs3€M  IpeAcTaBUTENEH  OpraHUYeCKuX
COCJIMHCHUM;

3)ucnonbp3oBaHue (OpPMBI MOJIEKYJI Ppa3IUYHBIX BEIIECTB HPU H3YUYEHUHU
MHOTI'OTPaHHUKOB.

101. MexmnpeameTHas CBs3b ¢ yueOHBbIM npeameToMm « MHpopMaTukom»:

1) ucnonp3zoBaHue  MYJbTUMEIUWHBIX  CPEACTB Ui  BOCIPOU3BEICHUS
JUHAMUYECKUX CUTYAIUH, MWIUTFOCTPALMK MPOCTPAHCTBEHHBIX TEJ, PELICHUS 3a7ad 10
TOTOBBIM YEPTEKaM;

2) NOCTPOEHHE MHOKECTB TOYEK HA KOOPAMHATHOM MIIOCKOCTH € UCIIOJIb30BaHUEM
NAKETOB MPUKJIIAHBIX TPOrPaMM;

3) ucnonp3zoBanue rpaduueckux 3D-makeToB mnporpamMm s WIUIIOCTPALIMU
reOMETPUUYECKUX CUTYaLlMU B MPOCTPAHCTBE.

102. MexmpenmMeTHas CBsA3b ¢ yueOHbIM IIpeIMeToM « TexXHOJIoruen»:

1) ucrionp3oBaHUE YEPTEIKHBIX U U3MEPUTEIIBHBIX HHCTPYMEHTOB;

2) ICTIONB30BaHUE YEPTEKHBIX HABBIKOB IPH HM300pAKEHUM T'€OMETPUUYECKUX
duryp;

3) IpUMEHEHHE pa3JWYHbBIX METOJOB M3MEPEHUs JIMHEHHBIX U YIJIOBBIX
3JIEMEHTOB pPealbHBIX 0OBEKTOB.

103. MexmpeameTHass CBA3b € y4eOHBIMH TIpeIMETaMH OOIIECTBEHHO-
T'YMaHUTApPHOI O HAIPABJIEHUS:

1) 3HaKOMCTBO € HCTOpPUEH BO3HUKHOBEHHS M SBOJIOLMEH TI€OMETPHYECKUX
TTOHSITHI;

2) 00yCJIOBJIEHHOCTh BO3HMKHOBEHHUSI PA3JIMYHBIX T'€OMETPUYECKUX 3aJad Ha
JAHHOM 3Tarle pa3BUTHs OOIIECTBA;

3) 3HAKOMCTBO CO CBOMICTBAaMU T€OMETPUYECKUX (Uryp, BCTpPEHAOMIMXCA B
aMSATHUKaX KyJbTYpBbI;

4) oboraiieHue CI0BapHOTO 3amaca MaTeMaTHYECKUMHU TEPMUHAMY;

5) o0yueHune rpaMOTHOMY ITOCTPOEHHUIO MPEAIOKEHUH;

6) oOydyeHue TIpaMOTHOMY M3JIOKEHHIO CBOMX MBbICIEH NpPHU OCYLIECTBICHUU
JNEAYKTUBHBIX PacCyKJIEHUM, aHAJIN3a, I0Ka3aTEIbCTBA.

104. OOweM yueOHOI Harpy3Kku 1o npeaMery «l eoMeTpus» COCTaBIIsET:

1)B 10 kiracce — 2 yaca B HeJIeI0, BCEro 68 4acoB B yueOHOM T'OIY;

2)B 11 kiacce — 2 yaca B HeJlento, Bcero 68 4acoB B yueOHOM rojy.

105. Pesymbratel oOyueHusi TmpeacTaBieHbl B TpeOOBaHUSX K YpPOBHIO
NOATOTOBKM YYAIUXCS W 33Jal0T CUCTEMY HWTOTOBBIX pEe3yJbTaTOB O0O0y4YeHUs,
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JOCTHKEHHUE KOTOPBIX SIBIIAECTCA 00s13aTEIbHBIM YCIOBHEM IOJIOXKUTEIBHON aTTECTAUU
YYEHHKA 32 KypC CpEIHEN IIKOJIBI.

2. ba3zoBoe coaep:xxanmne yueoHoro npeamera 10 kiacca

106. IloBTOpeHue Kypca reomeTpuu 9-ro kiacca (4 4.).

107. Axcuomsl crepeoMeTpud (4 4.):

1) oOCHOBHBIE MOHSATHUS U AKCUOMBI CTEPEOMETPHH, CIIECICTBUS U3 AKCUOM;

2) TOYKH, OPSIMBIE U TUIOCKOCTH B MPOCTPAHCTBE;

3) NOHSITHE O MPUHAJICKHOCTH TOYEK U MPSIMBIX IIOCKOCTSIM.

108. IlapamienbHOCTh NPSIMBIX U MIOCKOCTEH (15 4.):

1) B3aiMHOE pacmojoKeHUue ABYX MPSMBIX B MPOCTPAHCTBE: MEPECEKAIOIIUECS,
napajuiesibHbIe U CKPEIIUBAIOIINECS TIPSMBbIE;

2) CBOMCTBA MapaJlIeIbHBIX NPSIMBIX B IPOCTPAHCTBE;

3) mpu3HaK CKPEUTUBAIOLINUXCS MPAMBIX;

4)B3aMHOE pACIIOJIOKEHUE TMPSMOM U TUIOCKOCTH: TIepeceKarouecs Hu
napajuiesibHbIC MpsAMasi U MJI0CKOCTb;

5) mpu3HaK MapauiebHOCTU MPSIMOU U MJIOCKOCTH;

6) B3aMHOE  pacloOJOKEHUE  ABYX  IUIOCKOCTEHW:  mepecekaroumecs U
napajuiesibHbI€ INIOCKOCTH;

7) IpU3HaK NapajuieIbHOCTHU IIOCKOCTEM, CBOMCTBA MapasuieIbHBIX ITIOCKOCTEN;

8) mapasienbHOEe IPOSKTUPOBAHUE, €TO CBOMCTBA;

9) n306paxeHue MPOCTPAHCTBEHHBIX (PUTYpP HA MIOCKOCTH;

10) nocTpoeHue ceueHuit mpu3M U MUPaMUJI IIOCKOCTBIO.

109. IlepneHIUKYJISIPHOCTh MPSIMBIX U IIOCKOCTEH (18 4.):

1) yros Mex1y IpsIMbIMU B POCTPAHCTBE;

2) NepHeHAUKYISIPHOCTD MPSMBIX;

3) neprneHANKYISIPHOCTh NPSAMON U IUIOCKOCTH, MPHU3HAK MEPHEHIUKYISIPHOCTU
PSIMOM U IIJIOCKOCTH;

4) cBOMCTBA NEPNEHANKYIISPHBIX MPAMON U MIIOCKOCTH;

5) neprneHAMKyIsIp YU HAKIOHHAsA K IUIOCKOCTH, MPOEKIMUS HAKJIOHHOW Ha
IJIOCKOCTB;

6) TeopeMa 0 TpeX MepIeHANKYISIpax;

7) pacCTOSIHME OT TOYKM JO IJIOCKOCTH, PACCTOSIHUE MEXKIy MNapajlieIbHbBIMU
MNPSIMBIMU U TIOCKOCTSIMU, PACCTOSTHUE MEK]TY CKPEIIUBAIOIIIUMUCS MIPSMbIMH;

8) yroi Mexay OpsiMOM U TJIOCKOCTBIO, IBYTPAHHBIA YIOJ, YrOd MEXAY JIBYMS
MJIOCKOCTSIMU,

9) neprnieHANKYISPHbIE  TJIOCKOCTH, TMPU3HAK  TEPHEHIUKYJSIPHOCTH  JIBYX
IJIOCKOCTEH;

10) 3agaun MPaKTUUECKOTO COACPKAHUS HA B3aUMHBIC PACIIONOKEHUS MPAMBIX U
IIJIOCKOCTEH.
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110. Koopaunatsl 1 BEKTOpHI B mpocTpaHcTBe (17 4.):

1) npsiMoyrosibHas cucTeMa KOOPAMHAT B MPOCTPAHCTBE, KOOPAHHATHI CEPEANHBI
OTpE3Ka, PACCTOSIHUE MEXKY BYMS TOUKaAMU;

2)3ajaHie TPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTYp ypaBHEHHSIMU W
HEPABEHCTBAMU;

3) ypaBHEHHE TIJIOCKOCTH;

4) BEKTOpPHI B TPOCTPAHCTBE;

5) KOMILJIaHApHBIE ¥ HEKOMILUIAHAPHBIE BEKTOPHI, PA3JIOKEHUE BEKTOpa MO TPEM
HEKOMIUJIaHAPHBIM BEKTOpaM;

6) KOOpJIMHATBl BEKTOpa B NPOCTPAHCTBE, [JEWUCTBUSA HAJ BEKTOpaMHU B
KOOpAMHATAX;

7) CKaJISIpHOE TPOM3BEIECHHE BEKTOPOB B KOOPAMHATAX, CBOWCTBA CKAJISPHOIO
IPOU3BEAECHUS BEKTOPOB;

8) IpMEHEHUE BEKTOPOB K PEIICHUIO 33a4.

111. «IloBTopenue. Pemenue 3amayq (10 4.)».

3. ba3oBoe coaep:xxanne yueOHoro npeamera 11 kiaacca

112. TloBropenue kypca reomerpuu 10-ro kiacca (2 4.).

113. Mmuororpannuku (21 4.):

1) noHsITHE O MHOTOTPAaHHOM YTJI€, TPEXTPAHHBIN yTOJ;

2) IOHSITUE O TEOMETPUUECKOM TEJIE;

3) MHOTOTpaHHUKY;

4) mpu3Ma, €€ SJIEMEHTBHIL;

S)npsmas U mpaBWIbHAS NPU3MBbI, Mapajuieienune];; IpsSIMOn, MPSIMOYTOJIbHbBIN,
KyO;

6) cBOICTBA Mapasuieienunea;

7) pa3BepTKa MPU3MBIL;

8) oAb MOBEPXHOCTH MPU3MBI;

9) nupamua 1 ee JIEMEHTHI;

10) mpaBuiIbHAs TUpaMua, yceUeHHass TUpaMuia;

11) pa3BepTka nupamMusi;

12) niomaas NOBEPXHOCTH MUPAMUIbI U YCEUCHHOW MUPAMUJIBL;

13) noHATHE O NBUXKEHUAX B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH,
MIPSIMOU, TNIOCKOCTH;

14) cummeTpuu KyOa, napasuiesienunea, IpU3Mbl U MUPAMUJIbL;

15) ceueHnss MHOrOrpaHHUKOB INIOCKOCTBIO (METPUUECKHUE 33]1a4H);

16) npaBuIbHBIE MHOTOTPAHHUKY;

17) MHOTOTpaHHUKH B OKPY>KaIOIIEM HAC MUPE.

114. Tena Bpamenus (19 u.):

1) urypsl BpamieHus;
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2) npsAMO KpyTOBOM LUJIMHJAP, €r0 JJIEMEHTHI;

3) ceueHus: HMIMHAPA MIOCKOCTHIO;

4) pa3BepTKa MUIUH/IPA;

5) moma s NOBEPXHOCTH LWIMH/IPA;

6) UWWJIMHP, BIMCAHHBIN B IPU3MY U ONMKMCAHHBIN OKOJIO MPU3MBI;

7) IpsIMOM KPYTrOBOW KOHYC, €r0 3JICMEHTHI;

8) ceueHus1 KOHyca MIIOCKOCTBIO;

9) pa3BepTka KOHYCa;

10) mromaas MOBEPXHOCTH KOHYCA;

11) koHyC, BOUCAaHHBIN B MUPAMUIY U ONMKHCAHHBINA OKOJIO MUPAMHUIbL;

12) yceueHHbI! KOHYC U ILIOMIab €r0 MOBEPXHOCTH;

13) cdhepa u map;

14) ypaBuenue chepsi;

15) ceuenue mapa u cepsl IIOCKOCTHIO;

16) kacaTenapHas INIOCKOCTH K cpepe, ee CBOMCTBA;

17) mapoBoit CEKTOp U IIaPOBOM CETMEHT;

18)cdepa, BmuMcanHas B MHOTOTpaHHMK M cdepa, ONUCAaHHAasg OKOJIO
MHOT'OTPaHHHKA;

19) mioniaas MOBEPXHOCTH 11apa U €ro YacTew;

20) 3aayu MPaKTUYECKOr0 COJEPKaHMUs Ha HaXOXJACHHE TUIONIaJN MOBEPXHOCTH
WINHPA, KOHYCa, Iapa U UX YacTeu.

115. O6wemsbl Tem (18 4.):

1) oGmue cBolicTBa 0OBEMOB TEIT,

2) 00beM MPSIMOYTOIBLHOTO Napajijiesienurnena, 00beM MPU3Mbl, 00BEM TUPAMUJIBL;

3) mogoOue mpoCcTpaHCTBEHHBIX (UTyD;

4) 06beMbI TOAOOHBIX PHUTYD;

5) 06beMBI IIMIHH/IPA ¥ KOHYCA;

6) 00BbeM IIapa M €ro 4acTeid;

7) 3a1a4n Ha KOMOMHAIIMU T€OMETPUUECKUX PUTYD;

8)3amaun  MPAKTUYECKOTO  COJACpPKaHMS ~ HAa  HaxoXJAeHue  00bEeMOB
MPOCTPAHCTBEHHBIX TE.

116. «IloBTopenue. Pemenue 3agad (8 4.)».

4. TpeOoBaHus K YPOBHIO IOATOTOBKH YYallIMXCS

117. YpoBeHb NMOATOTOBKM YYAaIIUXCSl OIICHUBAETCS C OXBATOM MPEIMETHBIX,
JMYHOCTHBIX U CUCTEMHO-/IEITEIbHOCTHBIX PE3YJIbTATOB.

118. IlpenmeTrHbie pe3yiabTaThl OTPAKEHBI B JBYX acHeKTax (JOKHBI 3HATH U
JOJKHBI YMETh).
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119. B pe3ynbprare n3yuyeHus Kypca reomerpur B 10 kitacce yvammuecs: JOJKHBI
3HATh:

1) akcHOMBI CTEPEOMETPUH;

2) TeopeMbl O MPUHAJICKHOCTH TOUYEK U MPSIMBIX TIJIOCKOCTSIM;

3) onpenenenye napawiebHOCTH MPSIMBIX B IPOCTPAHCTBE;

4) cBo¥icTBA MapalIeIbHbBIX MPSAMbIX;

5) onpeeneHne CKPeIUBAIOIINXCS MIPSAMBIX B TPOCTPAHCTBE;

6) MpU3HAK CKPEIIMBAIOIINXCS MPIMBIX;

7) onipenienieHre napayieIbHOCTH MPSIMOM U TIIOCKOCTH;

8) mpuU3HaK NapajajaelbHOCTHU NPSIMOM U INIOCKOCTH;

9) onipeeneHne MapajieTbHOCTH JBYX IIOCKOCTEN;

10) npu3Hak napauieIbHOCTH MIOCKOCTEM;

11) cBoiicTBa mapamiesbHbIX INIOCKOCTEMH;

12) cBoiicTBa mapamieibHOTO MPOEKTUPOBAHUS;

13) onpenenenue cekyuien MiIOCKOCTH;

14) onipeneneHne ceueHUss MHOTOTPAHHUKA;

15) onpenenenue yria Mex1y NpSIMbIMU B IPOCTPAHCTBE;

16) onipenenenne NeprneHIUKYIIPHOCTH MPSIMBIX B TPOCTPAHCTBE;

17) onpenenenue nepueHIUKYISIPHOCTU MPSIMOM U IIIOCKOCTH;

18) mpu3HaK NeprneHANKYISPHOCTH MPSIMOM U TIOCKOCTH;

19) cBoiicTBa MEPHEHIUKYISIPHBIX NPSIMON U MIOCKOCTH;

20) onpeaeneHue NepHeHANKYJIsSIpa K MI0CKOCTH;

21)onpeneneHre HAKIIOHHOMN K MIJIOCKOCTH;

22)TeopeMy O Tpex MEepIeHIUKYIsIpax U 00paTHYIO el TeopeMy;

23) onpenesneHue yria Mex1y IpsIMO U MJI0OCKOCTBIO;

24)paccTossHUE OT TOYKH JI0 TIJIOCKOCTH;

25) paccTossHUE MEXAY MapajyIeIbHBIMU MPSMBIMU U ILIOCKOCTSIMU;

26) pacCcTOSIHUE MEXKIY CKPEIIUBAIOIIUMUCS MIPSIMBIMU;

27)onpeneneHue BYTPAHHOTO yria M yrja MEXIy IBYMs IEpeceKarolUMHUCS
IUIOCKOCTSIMU;

28) mpU3HAaK NEePIEeHIUKYJISIPHOCTH JIBYX MJIOCKOCTEH;

29) onpeneneHue BEKTOpa B MPOCTPAHCTBE;

30) onpeneneHre KOMIUIAHAPHBIX U HEKOMIUIAHAPHBIX BEKTOPOB;

31) TeopeMy 0 pa3oKEHUH BEKTOPa MO TPEM HEKOMILIAHAPHBIM BEKTOPaM;

32)omnpeneneHrue KOOPJAUHAT TOUEK U BEKTOPOB B MPOCTPAHCTBE;

33) opmyny, BBIp@XKAIOMIYI0 pPAacCTOSHHUE MEXAy JABYMS TOYKaMH B
IPOCTPAHCTBE;

34) bopmyny s HaXOXKJIACHUS KOOPJIMHATHI CEPEIUHBI OTPE3Ka;

35) ypaBHEHUE IOCKOCTH;

36) onpeneneHrne U CBOKMCTBA CKAJISPHOrO IPOU3BENEHUS BEKTOPOB;

37) npu3HaK NEepIeHIUKYIIPHOCTH JIByX BEKTOPOB;
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38) ckansipHOE MPOU3BEICHUS BEKTOPOB B KOOPANHATAX;

39) popmyny KocHHyCa yIila MEKIY BEKTOPaMH.

120. B pe3ynbprare u3yuyeHus Kypca reomerpun B 10 kiacce yyaimuecs: JOJKHBI
YMETh:

1) pemath 3a4a4u ¢ MPUMEHEHUEM aKCHOM CTEPEOMETPUH U CIEICTBUM U3 HUX;

2) IpOBOANTH ACAYKTHBHBIE PACCYXACHHUS MPU PEHICHUH 3a/1ad, JOKa3bIBaTh
OCHOBHBIE TEOPEMBI KypCa;

3) u3o0paxkarb NpsMble, MIIOCKOCTH U OTPaXXaThb MX B3aUMHOE PACIIOJIOKEHUE Ha
PUCYHKE;

4) HaXOIUTh HA MOJENAX W PHUCYHKAX IEpeceKaroluecs, NapajulelIbHbIe U
CKpELIMBAOIINECS MIPSMBIE;

5)uzo0pakatb Ha  PUCYHKax IIEpeceUeHHe MNPSIMOA H  IUIOCKOCTH,
napajiedIbHOCTbh, IEPIEHANKYISIPHOCTD NPSMOM U INTIOCKOCTH;

6) HaXOIUTh HAa MOJEJSIX W H300pakaTb HA PUCYHKax IEepeceKaroluecs u
napajijieibHbI€ IIJIOCKOCTH;

7) HAXOUTh PACCTOSIHUE OT TOYKH JO MIOCKOCTH;

8) CTpOUTh U300paKEHUsI TPU3MBL, TUPAMUJIBI U YCEUCHHON MUPAMU/IbI;

9) u306paxkaTh NPOCTPAHCTBEHHBIE (QUTYPHI HA TIIIOCKOCTH;

10) cTpouTh ceueHUss MHOTPAHHUKOB IJIOCKOCTHIO;

11) u306paxkatb IBYrpaHHbIN YroJl HA PUCYHKE;

12) HaXOUTh BEIMYMHY YIJIa MEXKIY MPSMBIMH, MPSMON U MJIOCKOCTBIO, TBYMS
IJIOCKOCTSIMU;

13) npuMeHATh METPUYECKHE TEOPEMbl IUIAHUMETPUU Uil  HaXOXKACHUS
pacCTOSSHUM OT TOYKM JO IUIOCKOCTH, MEXKJY MapajuleibHBIMU MPSMBIMH U
IJIOCKOCTSIMM, MEKTy CKPEIIUBAIOLIUMUCS TPSIMBIMU;

14) HaxOIUTh KOOPAMHATHI CEPEINHBI OTPE3KA M0 KOOPAUHATAM €r0 KOHIIOB;

15) HaxoaUTh paccTOSIHUE MEXAYy TOYKaMH (JIJIMHY OTpe3Ka) MO KOOpAUHATaM
ITUX TOYEK;

16)pemiaty 3ajauud € HMCIOJIB30BAaHUEM (OPMYJIBI PACCTOSHUS MEXKAY JBYMS
TOYKaMU B IPSIMOYTOJIbHOM CUCTEME KOOPJIMHAT B IPOCTPAHCTBE;

17)3anucepiBaTh ypaBHEHHUE IUIOCKOCTH, TMEPIEHIUKYJISAPHOM BEKTOpY U
MPOXOASAUIEN YEPES TOUKY;

18) HaXO0AUTh ypaBHEHUE INIOCKOCTH;

19) HaxoAUTh KOOPAMHATHI BEKTOPA B IPOCTPAHCTBE;

20) HaXOAUTh JJIMHY BEKTOpPA U YroJ MEXAY BEKTOPaMU M0 UX KOOPJIUHATAM;

21)pemaTth 3agaud Ha pa3I0KEHHE BEKTOpa IO TPEM HEKOMIIJIAHAPHBIM
BEKTOpaM;

22)HaXoaUTh CKaISIPHOE MPOU3BE/ICHHE BEKTOPOB B KOOPJMHATAX;

23) HaxOIUTh KOCHHYC YyIJja MEX]y BEKTOPaMHU;

24) ucronb30BaTh CKaJSPHOE IMPOU3BEIEHUS BEKTOPOB ISl PELIEHUs 3aJ]ad Ha
BBIUHCIIEHHE, HA J10Ka3aTEIbCTBO;
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25) IpUMEHATHh BEKTOPHI K PELICHUIO T€OMETPUUYECKUX 3a/aY;

26) IpUMEHATh KOOPJIWHATHO-BEKTOPHBIM METOJ JUIsl BBIYMCIEHHUS OTHOIICHHIA,
PaCCTOSIHUAN U YTJIOB.

121. B pe3ynbpTare nzyuyeHus Kypca reoMmeTpuu B 11 knacce yyamuecs JOJKHBI
3HATh:

1) onpeneneHrie MHOTOTPaHHUKA U MIPABUIBHOIO MHOTOTPAaHHUKA;

2) omipeJiesieHUE IPU3MBI U €€ 2JIEMEHTOB;

3) ompeneneHue U CBOMCTBA MapasliesienuIie1a;

4) onipesiesieHUs] MUPaMUIbI, TPABUIBHON MUPAMUJIBI U YCEUEHHON MUPaMUJIbI U
UX 3JIEMEHTOB;

5) bopMynbl IS HAXOXKAEHUS TUIOMIAEe OOKOBOM M TOJHOM MOBEPXHOCTHU
NPU3MBbI, MUPAMUbI, YCEYCHHON MUPaAMHUJIbI;

6) onpesieIeHUEe JBUKEHUS B IPOCTPAHCTBE M €r0 YACTHBIE BUABL: CUMMETPHS
OTHOCUTEJIBHO TOYKH, IPSIMON U MJIOCKOCTH;

7) onpeneneHue paBeHCTBA MPOCTPAHCTBEHHBIX (PUryp;

8) cummeTpuu KybOa, napasienenuneaa, IpaBUIbHON MPU3MbI U TUPAMUBI;

9) BUIbI IPAaBUJIBHBIX MHOTOTPAHHUKOB;

10) onpenenenne NUIMHIPA U €TO DJIEMEHTOB;

11) onpeneneHust KOHyca, yCEUEHHOTO KOHYCA U UX DJIEMEHTOB;

12) onpenenenus mapa u chepbl U UX IIIEMEHTOB;

13) ypaBHeHue chepsl;

14) onpeneneHre u CBOMCTBA KacaTeJIbHOM MIOCKOCTH K cdepe;

15) bopMynsl s HaXOXKACHUS IUIONIAfe OOKOBOM M TOJHOW MOBEPXHOCTHU
LUJIMH]Ipa, KOHYCa, YyCEYEHHOI0 KOHYCa;

16) hopmyny as HaXOXKACHUS TLIOIAINA ChHEPHI;

17) nonsitue mapa (cepbl) BIUCAHHOTO B MHOTOTPAHHUK U OMKMCAHHOTO OKOJIO
MHOTOTPAHHUKA;

18) equHUIBI U3MEPEHUST OOBEMOB;

19) popmynsl misi HaXO0XJAECHUS O00BEMOB MPSIMOYTOJBLHOTO TMapajuiesienunea,
OpsIMON U HAKJIOHHOW MPHU3M, MUPaMUJIbl, YCEUEHHON MUpaMubl, HMIMHApPA, KOHYCA,
YCEUEHHOI'0 KOHYCa, 1apa.

122. B pe3ynbprare u3ydeHus Kypca reomeTpuu B 11 kiacce yyaimmecs: JOJKHBI
YMETh:

l)paznuuare ¥ NOKa3blBaTh HAa MOJEIAX NPSIMYI0 U IPAaBWIbHYIO IPU3MY,
PSIMOYTOJIbHBIN TapajuieNienurel, Kyo, MupaMuy, MPaBUIbHYI0 TUPaAMUAY, IIMIHHIP,
KOHYC, YKa3bIBaTh UX OCHOBHBIE 3JIEMEHTHI HA PUCYHKE;

2) u3o0pakaTh HA PUCYHKAX MPU3MBI, MIUPAMUJIBI U UX DJIEMEHTHI;

3) u300pakath Ha PUCYHKaX IIJIUHIIP, KOHYC U map (cdepy);

4) BBIIOJHATH YEPTEXKH IO YCIOBHSM 33/aY;

5) BBIYMCIIATh JUHEHHBIE DJIIEMEHTHl M yTIbI B TPOCTPAHCTBEHHBIX KOH(DU-
rypanusx;
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6)pemiarb 3aJaud HA HAXOXKJIEHUE TIE€OMETPUYECKHX BEJIWYMH (IUIMH, YIJIOB,
rIomaaei, 00beMOB);

7)pemiatb TEOMETPUYECKHE 3aJauM, ONHUPasCh HA H3YYEHHbIE CBOWCTBA
IUIAHUMETPUYECKUX M CTEPEOMETPUYECKMX (UIYp W OTHOLIEHUH MEXIy HUMH,
OpUMEHssl anredOpandyeckuil 1 TPUrOHOMETPUYECKUM arapar;

8) HaXOUTh IJIOIIaAX OOKOBOW M MOJIHOM MOBEPXHOCTEH MPU3MBI, TUPAMUIBI,
yCEUEeHHOH upamMu/sl;

9) HaxonuTh MIOHIAAM OOKOBOM M MOJHON MOBEPXHOCTEM WLWIMHIApA, KOHYCA,
YCEYEHHOTO KOHYCa;

10) HaxoauTH TLIOIIAAb CHEPHI;

11) HaxoauTh ypaBHEHHUE CHEPHI;

12) n306paxkath ceueHus Tel BPAIIEHUS ITIOCKOCTHIO;

13) u306paxkate cdepy, BOMCAHHYIO B MHOIOTPAHHUK M OINMCAaHHYI OKOJIO
MHOTOT'PaHHUKA;

14) HaxoauTh OO0BEMBI MOPSAMOYTOJIBHOTO Mapajjieienunena, MnOpsIMOd u
HAaKJIOHHOM mMpu3M, MNHPAMUIbI, YCEUEHHOW NUpaMHIbl, UUIUHIpA, KOHYcCa,
YCEUYEHHOTr0 KOHYyca, 11apa;

15) HaxoauTh 00BbEM U IUIOIIA(b MOBEPXHOCTU IIAPOBOTO CEKTOpPA U IIAPOBOIO
CErMEHTA;

16) pematb  MeTpuyecKkue 3aJaud  Ha KOMOMHAIMIO POCTPAHCTBEHHBIX
reoOMEeTPUYECKUX PUryp.

123. JIn4HOCTHBIE PE3YJIbTATHI:

1) BmageHue rocynapCcTBEHHBIM M POJHBIM S3bIKAMHU, YBAKEHHE K HWCTOPHH,
KyJbType, TPaJAULMsIM W JPYTUM LEHHOCTSAM Ka3aXCKOTO Hapojaa W APYIMX 3THOCOB,
IIPOXKUBAKOIIMX Ha Teppuropun Kazaxcrana;

2) NIpOsIBJIEHUE BBICOKOW KYJIbTYpPhl YEJIIOBEYECKOIOo OOUIEHUsS, COOJIOACHHE
ATUYECKUX HOPM;

3) cnocoOHOCTh K caM000pa30BaHUIO, CAMOPA3BUTHIO, PE(ICKCUBHOMY aHAIIN3Y
COOCTBEHHOM JICSATEIIHLHOCTH;

4) cpopMUPOBAHHOCTH MOTHUBAIIMH K YUEHUIO U MIO3HAHUIO;

5) cHOCOOHOCTh K PEIICHHUIO MPAKTUYECKUX 3a7ad Ha OCHOBE CHUCTEMBbI
reOMETPUUYECKUX 3HAHUM U MPEACTaBIECHUIN O MPUPOAE, 3HAKOBBIX U MH()OPMALIMOHHBIX
CUCTEMAX;

6) yMEHHE KOHTPOJIMPOBAaTh IpPOLIECC W PE3YyJbTaT y4eOHOH MaTeMaTH4ecKou
NEeSATENbHOCTH;

7) B1aieHue KOMMYHUKATHBHBIMU HaBBIKAMHU B OOLIEHUM U COTPYIHHUYECTBE CO
CBEPCTHHUKAMM, CTapIIUMHU M MJIAJAIIUMU B 00pa30BaTeIbHOM, OOLUIECTBEHHO MOJIE3HOM,
yueOHO-UCCIIeI0BATENbCKOM, TBOPUECKON U IPYTUX BUJAX JESATEIbHOCTH;

8) ymMeHue  aJeKBaTHO  OLEHUBATh  OCOOEHHOCTH  COLMAJIBHOM  Cpenpbl,
IIPOTUBOCTOSITh ~ AHTUOOILECTBEHHBIM  SIBJICHUSIM, JECTPYKTHUBHBIM  BO3JIEHCTBHIM
UJEOJIOTMYECKOTr0, TPOTUBOIPABHOIO U PEIMTUO3HOIO XapaKTepa.
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124. CucTeMHO-IeATENbHOCTHBIE PE3YIbTATHI:

1) BageHne 3aK0OHaAMU JIOTUKA MaTEeMAaTHUYECKUX PACCyKJICHUA, UX TPUMEHEHUE B
Pa3IUYHBIX 00JIACTAX YETIOBEUYCCKOM NEeITEIbHOCTH;

2) yMEHHE HCIIOIbh30BaTh H3y4YEHHBIE (OPMYJIbl U CBOWCTBA T€OMETPHYCCKHUX
GuUryp AJI1 OMUCAHUS U UCCIICIOBAHUS pealbHBIX 00BEKTOB;

3) ymeHue aHanuM3upoBaTh, 00padaThIBaTh, CHUHTE3UPOBATH U HCIOJIH30BAThH
Hay4HYI0 MH(GOPMAIIMIO0 O CBOMCTBAaX IUIOCKMX M MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX
buryp, o HaxoXJI€HUU T€OMETPUUECKUX BEIUYHH;

4) Bnasienue COBPEMEHHBIMHU UH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIMU
TEXHOJIOTUSAMH U TOJHA3BIKOBON KyJIbTYPOU JIJIsl TOWCKA U 00pabOTKH HH(POPMAIINH;

5)ymMeHue TMOHUMATh M HCIOJb30BaTh T€OMETPUUYECKHE MOJECIH U CpEICTBa
HATJIATHOCTH JUIS WLTIOCTPAIlMU, WHTEPHpPETallMd W apryMEHTAIlMU IPOBEICHHBIX
VCCIIEJOBAHNM.

Y4yeOHas nporpamma no npeamery «UHpopmaruka»
(o01IeCTBEHHO-TYMAHUTAPHOE HANIPABJICHHUE)

1. IMosicHUTEJBbHAS 3aIIUCKA

1. YuebHass mporpamma pas3paboTaHa B COOTBETCTBUU C [ OCymaapCTBEHHBIM
0011e00s3aTeNbHBIM  CTAHJAAPTOM CpEIHEro 00pa3oBaHus (HAYAJIBHOTO, OCHOBHOTO
cpemHero, OOMIIEr0 CcpeaHero o0pa3oBaHUs), YTBEPXKICHHBIM IOCTAHOBICHUEM
[TpaBurenscTBa PecyOmuku Kazaxcran ot 23 aBrycra 2012r. Ne1080.

2. Kypc uadpopmaTikyi B mMpoIBHBIX KJIaccax 0O0IIe00pa30BaTEIBHON IITKOJIBI
HaresieH Ha (OpMUPOBAHUE YMEHUHN (PUKCHPOBATH HH(DOPMAIHIO 00 OKPY>KAFOIIEM MHUPE;
UCKaTh, aHAIM3UPOBATh, KPUTHUECKH OIEHWBATh, OTOMPATh WH(OPMAIINIO; TIEpeaaBaTh
UHPOPMAIIHIO; TIPOEKTUPOBATh OOBEKTHI M IPOIECCHI, TUIAHUPOBATh CBOU JICHCTBUS;
CO3/1aBaTh, KOPPEKTUPOBATH U PEaIN30BBIBATH IIJIAHBI.

3. lenbto uzydenuss uHbopmaTtuku B mnpodmibHbix 10-11 kimaccax sBisieTcs
OBJIAJICHUE CUCTEMON OAa30BBIX 3HAHMHA IO TEOPETUYECKUM OCHOBAM COBPEMEHHBIX
UH(OPMAIIMOHHBIX ~ TEXHOJIOTHM, (OopMHUpOBaHHWE HHPOPMAIMOHHON  KYJIbTYpPbI
y4YallluXcsi, OBJaJeHHE KOHKPETHBIMU HAaBBIKAMHU HCIOJIb30BAHUS HH(OPMAIMOHHO-
KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTHH,  BOCHUTAaHUE  CTPEMJIGHUS  TOCTOSHHOTO
COBEPIIIEHCTBOBAHMS UCTIOJIb30BaHUS HOBEHIIINX MH(DOPMAITMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTHI, PA3BUTHE IMO3HABATEIBHBIX U MHTEIIEKTYAIbHBIX CIOCOOHOCTEH.

4. 3amaun 00ydCHHUS:

1) natb  mpencTaBieHUsT O COBPEMEHHOM  HMH(OPMAIIMOHHOM  OOIIECTBE,
MH(}pOpMaMOHHONW 0€30ITaCHOCTH JINYHOCTH U FOCY1apCTBa;

2) popMupoBaTh YMEHHS CKAHUPOBATh, PACIIO3HABATH TEKCThHI 1 H300paKEHUH;
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3) bopmupoBaTh yMeHHS COOIIOJATh TEXHHUKY O€30MacHOCTH TMpu paboTe co
CpeacTBaMU HH(POPMAIIMOHHBIX ¥ KOMMYHUKAIIMOHHBIX TE€XHOJIOTUH;

4) bopmupoBaTh ~ YMEHHMS  HCMOJB30BaTh  CpelCTBA  HMHQPOPMAIIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTMH B MPOEKTHOM AESITENIbHOCTH;

5) pa3BuBaTh HaBbIKK PabOTHI CO CpeACTBAMU MH(POPMALMOHHBIX TEXHOJOTHHA MO
00paboTKe TEKCTOBOM, YUCIOBOM, rpadprueckoi U 3ByKOBOW HH(pOpMAITUH;

6) BOCIIUTHIBATH HH(DOPMAIIMOHHYIO KYJIBTYPY YUAIIUXCS.

5. Ocoboe BHUMaHUE MPU U3YYCHUH UH(POPMATHKHU CIEAyeT 0OpaTUTh Ha METO/]
IIPOEKTOB, TaK KaK OH CIOCOOCTBYET IMOBBIIICHUIO MHTEPECa HEMOCPEACTBEHHO K KypCy
uHpopMaTuku. Mcnonap30BaHue IPOEKTHBIX TEXHOJIOTHH MOBBIIIAET KAYECTBO 00YUECHHUS
HE TOJBKO MO MH(pOPMATUKE, HO U (OPMHUPYET MEKIIPEAMETHBIE CBSI3U U IOBBIIIAET
3¢ (PEKTUBHOCTH U3YUEHUS TEX YUEOHBIX MPEIMETOB, IO KOTOPOMY TOTOBUTCS TIPOEKT.

6. O06beM yueOHO HAarpy3KH COCTABIISET:

1)B 10 kiacce — 1 yac B Henento, 34 yaca B yueOHOM rojy;

2)B 11 knacce — 1 yac B Henento, 34 yaca B yueOHOM rofy.

7. B mpotiecce uzyueHus Kypca HHOOPMATUKU OCYIIECTBIISIOTCS MEKIIPEIMETHbBIC
CBSI3M C YYEOHBIMU JUCHUIUIMHAMMU.

8. MexnpenmMeTHast CBsI3b ¢ anreOpoil 1 Havajgam aHaJlnu3a:

BBITIOJIHEHUS aJTOPUTMOB OCHOBHBIX OIEpaluil JJig CO3[aHus IpapUUecKuX U
AHUMAIMOHBIX OOBEKTOB, WEb-CTpaHUIl, TEKCTOBBIX JOKYMEHTOB U MOJUTPaPUUECKUX
W3IaHUN.

9. MexnpenMeTHas CBsI3b C TEOMETPUEH:

1) cucteMbl KOOpPAMHAT M WX TNPUMEHEHHE B KOMIBIOTEpHOH Tpaduke u
aHUMAIIUH;

2)co3ganue rpaduyecKuXx OOBEKTOB, B OCHOBE KOTOPBIX JEKUT COYETAHUE
CUMMETPHUU U MPABUII 30JI0TOIO CEYEHUS.

10. MexnpenMeTHast CBSI3b C Ka3aXCKUM, PYCCKUM U MHOCTPAHHBIM SI3bIKAMMU:

1) oboraienune cnoBaps y4aliuxcs HOBBIMA TEPMUHAMU;

2) ynyuuieHue opdorpa@uueckux U peueBbIX HaBBIKOB MPU pabOTe B TEKCTOBOM
IPOLIECCOPE U U3IATENBCKON CUCTEME.

11. MexnpenMmeTHast CBSI3b C JIUTEPATYPOM:

1) pa3BuTHE YMEHHS CAMOCTOSITEIHLHO Pad0TaTh C TEKCTAMH PA3HBIX
CTHJIMCTUYECKHUX TUIIOB U KaHPOB;

2) pa3BUTHE YMEHHE YYaIIerocsi COCTABIISTH IJIaH U XPOHOMETPAXK MyOJIUYHOTO
BBICTYIUICHUS.

12. MexnpenMeTHasi CBSI3b ¢ reorpaduei:

co3laHusd TpadUyecKux H300paKeHU [UIsi pa3MelleHHsT Ha BU3YaJbHOMN
npoaykiuu: Web-cTpaHuiiax, aHUMaIMOHHBIX POJIMKaX, MOJIUTPAPUISCKUX U3TAHUSX.

13. MexmnpenmMeTHas CBs3b ¢ OMOJIOTHEH:
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co3aHus TpaUUIeCKUX H300paKEHHUHM <CKUBOW» W «HEKHBOW» MPUPOABI IS
pa3MenieHuss Ha BU3yalbHOM mpoaykuuu: Web-cTpaHuiax, aHUMalMOHHBIX POJIMKAX,
noJurpaguuecKux U3gaHusx;

MIPOBE/ICHUE CPABHEHMSI MEXK/1y KOMITBIOTEPHBIMU U OMOJIOTMYECKUMH BUPYCAMHU.

14. MexnpenmMerHas cBs3b ¢ npeameToM «Yenosek. O6mectBo. [IpaBo»:

1) rnobanuzanuss MHGOPMAIMOHHOIO  TPOCTPAaHCTBA M HAIMOHAJIbHAs
0€e30IacHOCTD;

2) tHQPOPMALIMOHHBIN  PBIHOK, TOCYJapCTBEHHAash TIOJUTUKA W  IPABOBOE
pEryJaupoBaHue B 001acT HHPOPMALIMOHHBIX PECYPCOB.

15. MexnpenmeTrHasi CBSI3b C UCTOPUEH:

1) conmocTaBieHne HMCTOPUYECKUX COOBITHM, NPOUCXOAAIIUMX B MHpE U
PecnyOnukn Kazaxctan, ¢ TEHIEHUUSMHU Pa3BUTHS COBPEMEHHOI'O IPOrPaMMHOIO
oOecreueHus;

2) npeanoChbUIKA BOSHUKHOBEHNS aHUMALIMKM U MYJIbTUIUIMKALIUH;

3) ucropus Bo3HukHoBeHus: Web-ctpanuil u caittoB, HTML-penaktopos.

2.ba3oBoe coaep:kaHue yyeOHoro marepuaja 10 kiacca

16. Beenenue (1yac):

TEXHUKA 0€30MaCHOCTH ¥ OpTraHu3aIys pabovero MecTa.

17. Nadopmarus u uadopmalmoHHbie mpoiiecchl (2 gaca):

uH(GOPMAIIMOHHAsT KapTUHA MUpa, WH()OPMAIMOHHBIE CHUCTEMBI U PECYPCHI,
oOpazoBarenbHble HHPOPMAIIMOHHBIE PECYPCHI;

18. KommeroTep Kak cpencTBo 00padboTku nHpopmanmu (2 yaca):

TMATICKTUKA PAa3BUTHS aIllapaTHOTO M MPOTPAMMHOTO O0ECIeYeHUs, HaCTPOUKa
¥ YCTaHOBKa mepuepuifHbIX yCTPOUCTB (BeO-kKaMmepa, CKaHepa, MPUHTEPa, JIOKATLHOTO
IPUHTEPA);

19. Uudopmanmonusie TexHosoruu ( 24 4acon):

pacro3HaBaHWE TEKCTOB, CKAHUPOBAHUE TEKCTOB;

TEXHOJIOTHSI PACIIO3HABAHUS TEKCTOB, IPOTPAMMBbI /ISl pACTIO3HABAHUS TEKCTOB,
pEeAaKTUPOBAHUE TEKCTOB MOCIIE CKAHUPOBAHUSA, SKCIIOPT JIOKYMEHTOB B TEKCTOBBIN
poLeccop;

TEKCTOBBIN MPOIIECCOP, HACTPOIKAa BHJIAa OKHA JIOKYMEHTA, PEKHMMBI IIPOCMOTpa
JOKYMEHTa, pa3JieJIeHue, YIOpsI0YEeHUE OKOH;

CTWJIM, U3MEHEHUE CTHIICH, CO3/JaHue HOBOTO CTHJIS;

pacmmpeHHbiit 0ydep oomena;

pa3MeTKa CTpaHuIlbl, OH CTPAHUIIBI, Pa3PhIB CTPAHUIIBL;

OpraHu3aus TEKCTa B HECKOJIBKO KOJIOHOK C UCIIOJIb30BAaHUEM Pa3PhIBA;

CTPYKTypa JOKYMEHTa, HyMepaIus CTPaHUIl, KOJOHTUTYJIbI, OPTaHU3AIHS CCHUIOK
B JIOKYMEHTE, Ha3BaHWs, CIHCOK WJUTIOCTPAIWNA, TMEPEKPECTHBIE CCHUIKH, HACTPOUKA
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OTJIaBJICHUS, PEIEH3UPOBAHUE, TMPABONMCAHUE, TPUMEUYAHUS, 3aluTa JTOKYMEHTa,
no0OaBlieHUE TUarpaMM U MaTeMaTHIeCKUX (POPMYII B TOKYMEHT;

MaKpOCHI;

aHMMAaIIMs ¥ MYJIbTUTUTMKAIINS, BBEJICHUE B aHUMAIIHIO, 3HAKOMCTBO C TIPOTPaMMOM
u ee uHTEp(deiicoMm;

COXpaHCHUE aHUMAIMOHHBIX (haiiIoB;

pUCOBaHWE, HW3MCHCHHUE W IEpEeMEIICHUE TI'€OMETPUYCCKUX IPUMHUTHBOB;
yCTaHOBKA I[BeTa (pUryp, CO3/1aHNEe TPOCTECHUIITUX aHUMAITUH, PEKUMbI aHUMAITUH;

POJIb CJIOCB B KOMITBIOTCPHON aHUMAIIUI;

nepeMenieHne 00bEKTOB, COCTOSIIUX U3 HECKOIBKUX CIIOEB;

aHUMAaIMs, HECKOJBKUX OOBEKTOB, 3BYKOBbIC 3(PQEKTHI, CO3MaHHE 3BYKOBOTO
daiina, myOauKaIms;

HTML-penakrop;

WHCTPYMEHTHI CO37[aHuUsI HH(OOPMAITMOHHBIX O0BEKTOB ISl HHTEPHET;

Web-cTpanuiisr 1 caiiThl, OCHOBHBIE BO3MOKHOCTH W BHEITHUI BHUJ BH3yaJIBHOTO
penakTopa;

CO37aHUE TIPOCTOM HA4YaJdbHOW CTPAHMIIBI CalTa, CO3MaHWE CTPAHUIIBI C
TaOJIMYHBIM pa3MelleHneM HH(POPMAIINH, TUIICPCCHUIKN U HaBUTAIMsl CaiiTa, BHEIPEHUE
Ha Web- crpanuiisl Gif- anumanuii, 6aHHEpOB;

nyOJuKamus caiTa.

20. IlpoexTHas neaTeIbHOCTH (5 4acoB).

3.ba3oBoe coaep:xxanue yueOHoro marepuaia 11 kiaacca

21. Beenenue (14ac):

TEXHHUKa 0€30MaCHOCTH M OpraHu3aIys pabovero MecTa.

22. Undopmarus 1 nHPOpMAIIMOHHBIE MTPOLIECCH (2 yaca):

MpaBoBas 3allKuTa HH(HOPMALUY;

BUJIbI KOMITBIOTEPHBIX MPABOHAPYIIICHUH;

3alUTa aBTOPCKUX MPaB HA TUPAKUPOBaHNUE WH(POPMAIIUH;

23. KommbroTep Kak cpeacTBo o0paboTku uHdopmaiuu (4 daca):

BUJBl TPOTPAMMHOIO oOecreueHus (JUIEH3UOHHOE, YCJIOBHO OecruiaTHoe,
OecruiaTHOE) U MpaBUJIa UX UCTOIb30BAHMUS;

o0ecnieueHre HMHQPOPMAIIMOHHON 0€30IacHOCTH CpEeACTBAMH  OIEpPaLMOHHBIX
CUCTEM: 3aluTa (ailyios, 3alIMTa KOMIIBIOTEPA,

KOMIIBIOTEPHBIE BUPYCHI, BUIbI KOMIIBIOTEPHBIX BUPYCOB, IYTH MPOHUKHOBEHHUSI
BUPYCOB B IEPCOHAILHOM KOMITbIOTEPE;

MEpBHI 10 3aIUTE OT BUPYCOB, AHTUBUPYCHBIE TPOTPAMMBI;

napaMeTpsl 6€30MacCHOCTH, yIPaBIECHUE TOCTYIIOM, TapOIHPOBAHHE;

24.  HuadpopmanroHHble TeXHOIOTUH (20 4acoB):
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CO3/1aHKE WILTIOCTPALHiA, PeTaKTOp 00pabOTKHU BEKTOPHOU TpaduKu;

HUMIIOPT U SKCTIOPT OOBEKTOB;

00paboTka rpaduueckux 0ObEKTOB M3 TOTOBBIX OMOIUOTEK, pabOThl C KPUBBIMH,
3¢ dexTsi;

MOHTaX U yJIy4lleHHe n300pakeHui, peJakTop pacTpoBOM rpauKy;

pUCOBaHUE M pacKpalluBaHue, (POTOMOHTaX, peryiHpoBaHue ¢oTtorpapuii u
MOJIFOTOBKA MX K MEeYaTH,KOJUIAXK, UCIOJIb30BaHUE Y(P(EKTOB;

KJaccuduKanus noJurpapuyecKux U3JaHum;

AJIEKTPOHHBIE U3JIaHus, 00s13aTeIbHbIE aTPUOYTHI U3JAHUS;

npaBuia odopmiieHus (Oykier, Opoiiopa, KHUTA, KypHaJ, PEKIAMHBIN JUCT),
TEXHUYECKUE TIPaBWJIa PEAAKTUPOBAHUS, TEPMUHOJIOTHS, (OpMAThl  CTPAHHUIIL,
dbopmaTtupoBanue TeKcTa, paboTta co mpudTaMu, CTHIb JOKyMEHTa, MAaKETUPOBAHHE
u31aHus (Co3JaHue MPOEKTA);

MOJATOTOBKA TEKCTa, MOJTOTOBKA WJUIIOCTPANWA, BBIOOp MMIPU(TOB, BEpPCTKA.
nevyaTh MaKeTa.

25. TlpoekTHas neaTebHOCTh (7 4acoB).

4.TpeOoBaHusI K YPOBHIO OATOTOBKH y4AIIUXCS

26. YpoBeHb MOJATOTOBKH OOYYArOIIUXCS OIEHUBAETCS C OXBATOM IPEAMETHBIX,
JUYHOCTHBIX U CUCTEMHO-/ICSITEIbHOCTHBIX PE3YyJIbTAaTOB.

27. IlpenMeTHBIE pe3yJIbTaThl OTPAKEHBI B ABYX aCMEKTaX: IOJHKHBI 3HATH U
JOJKHBI YMETb.

28. Yyamumecs 10 kiacca JOJKHBI 3HATh:

1) monsTUs MH(GOPMAIIMOHBIE CUCTEMBI U PECYPCHI;

2) TOHSTHE COBPEMEHHOIO aNMapaTHOTO U MPOrPaMMHOTO 00eCrieYeHUS;

3) TEXHOJOTHIO CKAHUPOBAHUS JOKYMEHTA;

4) nporpammsbl [Ji paclio3HaHUs TEKCTOB;

5) OCHOBHBIE BO3MOKHOCTH TEKCTOBOT'O MPOLIECCOPA;

6) OCHOBHBIC BUJIbl U CTAHJIAPThI OPOPMIICHHS JOKYMEHTA;

7) peXKUMBI IPOCMOTPA TIOKYMEHTa B TEKCTOBOM IPOLIECCOPE;

8) CTPYKTYypy JOKYMEHTAa;

9) crtwim odpopmIIeHHS TOKYMEHTA;

10) TeXHOJIOTHIO UCTIOIB30BAHUS paciIupeHHOro Oydepa ooOMeHa;

11) moHsiTUst perieH3upoBaHue, MPaBOMKUCAHUE U IPUMEYaHUE B IOKYMEHTE;

12) moHsTHE MaKpPOCHI;

13) crmocoOnbI 3aTUThI TOKYMEHTA;

14) ocHOBBI OpraHU3AIMKY AHUMAIIUU U MYJIbTUILTUKALINH;

15) ocHOBBI Irpadrueckoi cpebl TSl CO3/1aHMsI AHUMAIMOHHBIX O0OBEKTOB;
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16) cTpyKTYypy HHCTPYMEHTAIBHON 000J0UKHU CPEbI 11l CO3/IaHUS
AHUMAITMOHHBIX 0OBEKTOB;

17) BO3MOXKHOCTB PabOTHI CO CJIIOSMH U CIICHAMH;

18) BBl aHUMAIINH;

19) ciocoOwl co3aaHust BEKTOPHOIM aHUMAIIHH;

20) ocCHOBHBIE MPUHIIUIIBI Web-u3aiina;

21) ocHOBHBIE ATaIbl U 33/1a4M MTPOCKTUPOBAHUS MOJIETTH Web-caiiTa Kak
CUCTEMBI;

22) mpaBuiia U3MEHEHHUS BHEIIHETO BUA CaiiTa B peJJaKToOPE;

23) TpeboBaHMs K yUeOHOMY MPOEKTY;

24) NIpUHIUIIBI UCTIOJB30BAHMS AaBTOPCKUX OOBEKTOB;

25) CMBICIT IOHATUN T€Ma MPOEKTa, UJies MMPOEKTa, TUIIOTE3a, TPOOIEMHBIH
BOIPOC 33J1a4 MPOEKTA MPOLEYPY 3alIUTHI U OLICHUBAHUS IPOEKTA.

29. Vwyamuecs 10 kiacca 101KHBI YMETb:

1) HacTpawBaTh U YCTaHABIMBATH NepU(EPUITHBIC YCTPONCTBRA;

2) co3aaBaTh, COXPAHATh, PEAAKTUPOBATH, I€YATATH JOKYMEHTHI B TEKCTOBOM
IPOLIECCOPE;

3) HacTpauBaTh BHJ OKHA TECTOBOTO MPOIECCOPa;

4) co3nmaBaTh HOBBIE CTHIIU JUIsl ODOPMIICHHS IOKYMEHTA;

5) BBINOJHATH OINEPaALUM C pACIIUPEHHBIM OydepoM oOMeHa;

6) yCTaHaBJIMBAaTh Pa3PbIBbI B TEKCTE;

7) CTPYKTypUpPOBaTh TEKCT, UCIOJIb3Ysl HyMEPALUIO CTPAHUL, CIIUCKH, CChLIKH,
OTJIABJICHHS;

8) TPOBOAWTH MIPOBEPKY MPABOMUCAHHS;

9) BCTaBIATH B TEKCT TaOIUIIbI, U300paKEHUS, TUATPAMMBI;

10) coznaBaTh MakpoChl;

11) yctaHaBnuBaTh 3alIUTy JOKYMEHTA;

12) co3maBaTh U peIakTUPOBATh rpadudecKrue N300pKCHIS 1 AHNMAITNH;

13) co3naBaTh TUHEWHBIN U pauaIbHbINA TPAIUCHT;

14) npeobpazoBaTh OJJMH OOBEKT B IPYTON;

15) npeoOpa3zoBaTh 0OBEKT B CUMBOJI,

16) co3naBaTh aHUMAIIMIO C U3MEHEHUEM MPO3PAYHOCTH 00BEKTA;

17) co3naBaTh aHUMAIIMIO C UK3MEHEHHUEM 1IBETa 00BEKTA;

18) BIpaBHUBATh OOBEKTHI,

19) ucnosib30BaTh 3BYKOBBIC (DAMITBI /1711 COMPOBOKICHHS AHUMAITUH;

20) cozmaBaTh HOBBIH MPOEKT caiita B Web-peagakrope;

21) ucnonp3oBath ctria opopmiiennst Web-crpanwuir;

22) nobGaBnath wiutroctparuu u Gif- aHnManmro;

23) coznaBath poroansOoM Ha Web-cTpanule;

24) hbopmynupoBaTh IPOOIEMHBIC BOITPOCHI, BBIIBUTATh TUIIOTE3HI 10 TEMaM
HACCIIEeIOBaHUM;
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25) nIaHUPOBATH CBOKO CAMOCTOSITEIBHYIO UCCIIEI0BATEIBCKYO U TBOPUECKYIO
JESATENbHOCTD JUIsl IOUCKA OTBETOB HA Pa3HbIE BOIPOCHI;

26) paboTaTh B MaJIbIX IPYNIaX U B COTPYIHUYECTBE;

27) npoBOaUTH pedIICKCHIO, 3aIUTY MPOEKTA.

30. Yyammuecs 11 kiacca J0JKHBI 3HATH:

1) moHsiTHE M Yrpo3bl HHOOPMAITMOHHOW 0€30MTaCHOCTH;

2) 3akonomaaTtenbcTBO PecryOnuku Kazaxcran B 001aCTH 3a1IUTHI
nHbOpMalNY;

3) Mepsl 1O 3amuTe HHPOPMAITUH;

4) mnpaBOBbIE AKTHI U HOPMBI IO 3aIIUTE HHPOPMAIIMN U aBTOPCKOIO MPaBa;

5) NOHATHE KOMIBIOTEPHOIO BUPYCa U aHTUBUPYCA;

6) Mephbl 3alUTHl OT KOMITBIOTEPHBIX BUPYCOB;

7) BUIBI KOMIOBIOTEPHOU rpauku (BEKTOpHAs U pacTpoBas rpauka);

8) OCHOBHBIE 3JIEMEHTHI UHTEPPEIica OKHA IPOrPaMMbl BEKTOPHOTO
rpaUUecKoro pelakTopa;

9) ocHOBHbBIE TPUEMBI pElICHUS rpadUUeCKHUX 3a/1a4 IPH MOMOIIH BEKTOPHOTO
rpauuecKkoro perakTopa;

10) nprieMbl UMIIOPTA U SKCHOPTa OOBEKTOB U3 FOTOBBIX KOJUJIEKIUI HIIN
MIPUIOKEHNM;

11) ocoOeHHOCTH pUCOBAHUS KPUBBIX;

12) ocHOBHBIE AJIEMEHTHI HHTEpdEelica OKHA TPOrPAMMBbI PACTPOBOTO
rpauyecKoro peaakTopa;

13) onepainuu BBITIONHIEMBIE ¢ (PparMeHTaMU U300PaKEHHUI;

14) BUABI KOHTYpPOB, MAaCOK, CJIOEB;

15) npenna3znauenue u uHTEpENc TporpaMMBbl U31aTEIbCKUE CUCTEMBI,

16) 6a30BbIe MOHATHUS U3AATENBCKOIO JIENA;

17) npaBuna oopmiieHus: OpOIIIOP, KHUT, )KYPHAJIOB, pEKJIaMHBIX JIUCTOB;

18) mousiTHE MaKeTa;

19) ocHOBHBIE MTOHATHUSL BEPCTKH.

31. Yuamuecs 11 kiacca 101KHBI YMETb:

1) npUMEHATH TEKCTOBBIA PEAAKTOP, TpapruecKue pelakKTOPhl, U31aTEIbCKHUE
CUCTEMBI B JIFOOOM HIKOJIBHOM MPEAMETE U B LIEJIAX CAMOPA3BUTHS;

2) UCNI0JIB30BATh BO3MOKHOCTH ONEPALIMOHHON CUCTEMBI JIJISl 3AILIUThI
uHpopManmy;

3) N0JB30BaThCSI aHTUBUPYCHBIMU MPOTPAMMAMU;

4) IpUMEHSTh Ha IPAKTUKE MEPHI MPOPUIAKTUKY U 3aILUThHI HH)OPMALINH;

5) OTKpbIBaTh, COXpPaHATh, CO3aBaTh (ailiibl B BEKTOPHOM IrpapuueckoM
peaaxkrTope;

6) hopMupOBaTh PUCYHKH, U3 MMPOCTHIX OOBEKTOB (JIUHUI, YT, OKPYKHOCTEH U
T.J.), UCIIOJIb3Ysl pa3JINYHbIE BUbI 3AJIMBOK;

7) paboTaTh ¢ KOHTypaMu OOBEKTOB,;
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8) co3maBaTh PUCYHKH U3 KPUBBIX;

9) UMIIOPTUPOBATH U IKCTIOPTUPOBATH HAPUCOBAHHBIE OOBEKTHI U3 TOTOBBIX
KOJIJICKIUM;

10) 3amyckath peakTop pacTpoBOM rpauKU U MOJIb30BATHCS €r0
UHCTPYMEHTAMHU;

11) mpoBOIUTE KOPPEKIMIO (POTON300paKEHUN U UX XYA0KECTBEHHYIO
00paboTKYy;

12) co3naBaTh KOJIJIAXKU;

13) 3amyckath mporpaMMy U3J1aTEIbCKUE CUCTEMBI;

14) pa3buparbcsi B MyHKTaX MEHIO IPOTPAMMBI U3/1aTEITECKUE CHCTEMBI;

15) BepcTaTh 110001 BU M31aTEIHCKON MTPOTYKIINH;

16) mpaBUIIBLHO pacmoliaraTh Ha CTpaHulle (PparMeHThl PAa3HOTUITHBIX OOBEKTOB.

32. JINYHOCTHBIE PE3yNbTATHI:

1) OTBETCTBEHHOE OTHOIICHHE K WH(OPMAITUU C YUETOM MPABOBBIX U ITHUCCKUX
aCIIEKTOB €€ PacipOCTPaHEHUS;

2) cnocoOHOCTh YBSI3aTh Y4EOHOE COJIEpKAHUE C COOCTBEHHBIM >KHU3HEHHBIM
ONBITOM, TMOHSATH 3HAYUMOCTh  MOJTOTOBKM B  00JacTM  WH(POpMATHKUA U
MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHON ~ TEXHOJOTMM B YCIOBHUSIX  Pa3BUTHUA
nH(pOpPMAIIMOHHOTO 00IIIECTRA;

3) TOTOBHOCTH K TIOBBIIIEHUIO CBOEro 0Opa30BaTE€IbHOTO YpPOBHA U
MPOJIOJDKEHUIO OOYYEHHUsI C HCIOJIb30BAHMEM CPEACTB U METOJOB HMH(MOpPMATUKU U
UH(OPMAITMOHHO-KOMMYHHUKAIITMOHHON TEXHOJIOTUH;

4) o03HaKOMIIEHHE C MUPOM Mpodeccuid, CBSI3aHHBIX C WH(MOPMAIMOHHBIMU H
KOMMYHHUKAIIMOHHBIMU TEXHOJIOTUSIMU;

5) pa3BuUTHME HaBBIKOB COTPYJHHUYECTBA CO B3POCIBIMU M CBEPCTHHKAMH B
Pa3HBIX COLMANIbHBIX CUTYaIUAX;

6) yMmMeHue He co3qaBaTh KOH(IMKTOB W HAXOJUTh BBIXOJABI W3 CIIOPHBIX
CUTyalnH;

7) yBaxeHwe K wuHPOpPMAIUM O YACTHOW J>KU3HU U HUHEGOPMAIMOHHBIM
pe3yJsibTaTaM APYTUX JI0IEH;

8) cnocoOHOCTb M TOTOBHOCTb K IPUHITHIO LIEHHOCTEHN 3I0POBOTr0 00pasa KU3HU
3a CYeT 3HAHUS OCHOBHBIX TMTMEHUYECKUX, IPrOHOMHUYECKUX M TEXHHUUYECKUX YCIOBUH
6e3omacHoi JKCIUTyaTaliu CpEIICTB UH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHON
TEXHOJIOTUH.

33. CuUCTEMHO-JeATENbHOCTHBIE PE3YIbTATHI:

1) aBTOMaTH3aIM KOMMYHUKAIIMOHHOMN A€ TEIbHOCTH;

2) a(ppexTuBHOTO MPUMEHEHHS] HHPOPMAIIMOHHBIX 00pa30BaTEIbHBIX PECYPCOB B
y4eOHOM eI TCIHbHOCTH;

3)U3MEHEHUsT M CO3JaHus TMPOCTHIX HH(POPMAIMOHHBIX mpoaykToB (Web-
CTpaHUll, AaHUMAIUOHHBIX OOBEKTOB, U T.lI.), KOTOPHIE MOXXHO HPHUMEHATh B CETH
WNnrepHer;
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4) mpencraBieHuss WHPOpMANMA B BHIIE MYJIbTUMEIUA OOBEKTOB, TEKCTOBBIX
JIOKYMEHTOB (JIOKJIaJIOB, CTaTe, pedeparon);

5) addexTuBHOM OpraHu3aluu WHMBUAYAJIBHOTO UH(OPMAIIMOHHOTO
IPOCTPAHCTBA;

6) pelieHus] y4eOHBIX M MPAKTUYECKHX 3a/ady C MPUMEHEHUEM BO3MOKHOCTEH
KOMIIBIOTEPA;

7)noucka u OTOOpa MPAKTHUYECKH HEOOXOAMMON WH(OpManuu, B 4acCTHOCTH,
OTHOCAIIEHCA K  JMYHBIM  TIO3HABaTEJIbHBIM  HMHTEpEcaM,  CBSI3aHHBIX  C
caMmoo0pa3oBaHuEM U MPOPECCHOHATILHON OpUEHTallUEeH;

8) co3maHusi mpocTeUuX HHGOPMAIMOHHBIX OOBEKTOB B BHJE TIpadUUYECKUX
U300pakeHnid u monurpadUyYecKux U3JIaHWW, B TOM dHCIe JUisi  odopmieHus
pPe3yIbTaTOB YueOHOM paboTHI;

9) opraHu3anu WHIUBUAYATHFHOTO MH(POPMAIIMOHHOTO MPOCTPAHCTBA, CO3MAHUS
JVYHBIX KOJIEKIIMA HHPOPMAIIMOHHBIX 00bEKTOB;

10) mepemaun wHGOPMAIIUKA IO TEICKOMMYHHKAITMOHHBIM KaHajlaM B y4eOHOU U
JUYHOW TIEpPEeNHCKe, MCIOJIb30BaHUs HWH(GOPMAIIMOHHBIX PECypcoB 0OIIecTBa ¢
COOJTIO/IEHUEM COOTBETCTBYIOIINX MPABOBBIX U ATUYECKUX HOPM.

Y4yeOHas nporpamma no npeamery «Mudopmarukar»
( ecTecTBeHHO-MaTeMaTH4YeCKOE HAIIPABJICHHE)

1.ITosicHUTEIBbHASA 3ANIMCKA

1. VYuebnas mporpamMma paszpaboTaHa B COOTBETCTBMHM ¢ [‘ocymapcTBEHHBIM
o0meo0s3aTeNbHBIM  CTaHAAPTAM CpeaHero oOpa3oBaHUs (HAYAIBLHOTO, OCHOBHOTO
cpemHero, oOmero cpemHero o00pa3oBaHMs), YTBEepkKACHHBIM [locTaHOBICHHEM
[TpaButenscTBa PecnyOnmku Kazaxcran ot 23 aBrycra 2012 roga Nel080.

2. Henpro u3yuyenuss mHdopmatuku B npoduiabHbeix 10-11 kiaccax sBisgercs
OBJIAJICHHE CHUCTEMOW 0a30BbIX 3HAHUW 10 TEOPETUYECKHUM OCHOBAM TEXHOJIOTUHU
BU3YaJIbHOTO MPOTPaMMHUPOBAHUSI U COBPEMEHHBIX HH()OPMALMOHHBIX TEXHOJIOTHM, a
TaK)Ke MPUOOpPETEHUE MPAKTUUECKUX HABBIKOB PA0OTHI C HUMHU.

3. 3agaum oOydeHus:

7) cdhopmupoBath 0a3y nepBOHAYAIbHBIX TEOPETUUECKUX 3HAHUM, HEOOXOIUMBIX
JUIA pelIeHUs KOHKPETHBIX 3aJad, CBA3aHHBIX C KCIOJb30BAHUEM TEXHOJIOTHH
BU3YaJIbHOTO IpOrpaMMHUPOBAHUS U nH()OPMAITMOHHO-KOMMYHHUKAITHOHHBIX
TEXHOJIOTUH;

8) MpPUBUTH HAaBBIKM pabOTBl CO CPEACTBAMU TEXHOJOTHMH BHU3YaJbHOTO
IPOTrPaMMHUPOBAaHMSI W WH(OOPMAITMOHHBIX TEXHOJIOTHH 1O 00paboTKe TEKCTOBOM,
YHICIIOBOM, TpauIecKOi U 3BYKOBOM HH(POpMAIIH;
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9) dopmupoBaTh yMeHHS HCHOJIB30BAaTh  CIY>KEOHbIE MPOTPAMMbI  JJIA
noBbIIeHUS ) (PEKTUBHOCTH pabOTHI MEPCOHATBFHOTO KOMITBIOTEPA;

10) BocuThIBaTh OTBETCTBEHHOE OTHOILUEHUWE K COOJIOJEHUI0 ATHYECKUX U
IPABOBBIX HOPM MH(POPMALIMOHHOM 1€ATETLHOCTH.

4. Ocoboe BHUMaHME MPU U3yYCHUH MH(DOPMATHUKU CIEAyeT OOpaTUThb METOLY
IIPOEKTOB, TaK KaK OH CIIOCOOCTBYET IMOBBIIICHUIO UHTEPECa HEMOCPEACTBEHHO K KypCy
uHpopmaTtuku. Mcronb3oBaHre MPOSKTHBIX TEXHOJIOTHI MOBBIIIAET Ka4e€CTBO 00yUYeHUS
HE TOJBKO MO WMH(MOpPMATHKE, HO U peaju3yeT MEXIPEIMETHbIE CBSI3U U TMOBBIIIACT
3¢ (PEeKTUBHOCTH U3YUEHUS YUEOHBIX MTPEAMETOB 10 KOTOPHIM TOTOBUTCS ITPOEKT.

5. O06beM yueOHOU HArpy3Ku 10 MHPOPMATHUKE COCTABIISCT:

1) B 10 xmacce — 1 gac B Hegento, 34 yaca B yueOHOM TOJTY;

2) B 11 ximacce — 1 yac B Henemto, 34 yaca B yueOHOM TOy.

6. B mporecce n3yuenus kypca nHGOPMATUKHA OCYLIECTBISIOTCS MEKITPEIMETHBIC
CBSI3M C PA3NMYHBIMUA yY€OHBIMU JUCIUILTHHAMH.

7. MexmnpenMeTHas CBA3b € alNreOpoil 1 HadaiaM aHaJlnu3a:

1) ucronb30BaHUE PA3IMYHBIX YHUCIOBBIX JAHHBIX NP CO3AAHUU MPUIOKEHUHN C
UCIIOJIb30BAaHUEM CPEJIbl BU3YaJIbHOTO IPOrPAMMHUPOBAHHS;

2) UCTIOJIB30BAHME MAaTeMAaTHUECKUX (PopMyJ U GYyHKUMN MPU PELIEHUH 3a]a4 Ha
A3BIKE MPOTPAaMMUPOBAHUS BBICOKOTO YPOBHS;

3) pa3paboTka mojiesieil 00BEKTOB C UCIIOJIB30BAHUEM CUCTEMbI KOOPIUHAT;

4) nOHATHE BEJIMYMHBI BBOAUTCS HA OCHOBE M B CpPAaBHEHUU C BEJIMYMHAMU B
MaTEMAaTHUKe.

8. MexmpeaMerHas CBA3b C TE€OMETPUEH:

1) moctpoenue 3D reoMeTpuyeCKuX 0OBEKTOB C UCIIOJIB30BAHUEM KOMITHIOTEPHON
rpaduKy;

2)3HaHME CHUCTEMBbI KOOPJIWHAT U MPUMEHEHUE WX B KOMIBIOTEPHOU rpaduke u
MOJIEJIMPOBAHUH;

3) 3HaHME HABBIKOB BBIYHMCIIEHUS F€OMETPUYECKUX BETUUYMH.

9. MexnpenMeTHas cBsi3b ¢ (PUIUKOM:

1) paccmoTpenrie  (PU3MUECKUX TMPOILECCOB €  TOMOIINBI  UCIOIb30BaHUS
UH(OPMAIMOHHBIX TEXHOJIOTUH U SI3bIKOB MTPOTrPaMMUPOBAHMUS;

2) IpOeKLIUHU, BEKTOpa M MUX NPUMEHEHHE B KOMIIBIOTEpHOW Trpaduke U B
MOJEIUPOBAHUE;

3) MogenupoBaHue HU3NIECKUX MPOIECCOB.

10. MexnpenmeTHasi CBSI3b C XUMHUEH:

1) co3ganue TPOEKTOB, BBHIMNOJIHSIEMBIX B paMKaxX IIKOJBHOTO y4yeOHOro
mpoliecca B JaHHOM MpeIMEeTHON 00JIacTH;

2) MOJENUPOBAHUE XUMHUYECKHUX IPOLECCOB C IMOMOIUBIO CpPEIbl BHU3YaJbHOIO
IPOrpaMMHUPOBAHHSL.

11. MexnpenmeTHas CBsI3b € Ka3aXCKUM, PyCCKMM M MHOCTPAHHBIMU SA3BIKAMU:
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1) ucnons3oBanue npaBui opporpa@uu U MyHKTyalluu Npu paboTe ¢ MPOSKTHOU
NEeSTENbHOCTBIO;

2) oborauieHue CJIOBapHOro 3amaca TepMHHAMH M3 00JacTH HH(POPMATHUKH U
UH(OPMAIIMOHHBIX TEXHOJIOTHI, B TOM YUCIIE MEKIyHAPOAHBIMU;

3) mOHMMaHUWe  CHHTAaKCUMca  SI3bIKOB  NPOrPaMMHUPOBAHUS,  OBJIAJIEHUE
KOMITBFOTEPHOW TEPMHUHOJIOTHUEH;

4) UCIIOJIB30BAHNE  TEJIIEKOMMYHHKAIIMOHHBIX PECYPCOB KaK HHCTPYMEHTOB
U3yYEHUS] HHOCTPAHHBIX SI3bIKOB.

12. MexImipenMeTHas CBsA3b C JIUTEPATypOi:

YMEHHE y4YallUMHCS COCTaBJIATh IUIAH M XPOHOMETpaX IyOJIMYHOTrO
BBICTYTUICHUS.

13. MexnpenMeTHasi CBSI3b ¢ reorpaduei:

pa3paboTka 0a3 MaHHBIX KaK CpEACTBA MOJACPKKHA H3YUYCHHUS SKOHOMHKH H
reorpaduu.

14. MexmnpenMeTHas CBs3b C OMOJIOTHEH:

co3gaHue rpaduueckux U300pakeHUi «GKUBOW» MPUPOJBI, IS pa3MEIleHus Ha
BU3YaJIbHOU NpoayKiuu, Ha Web-cTpaHuiax.

15. MexnpenmerHas CBSI3b C HCTOPUEH:

1) conocTaBieHne HMCTOPUUYECKUX COOBITHM, NPOUCXOAAIIMX B MHpEe U
PecnyOnuku KazaxcraH, ¢ TEHIEHUUAMU Pa3BUTHUS SI3bIKOB IPOrPaMMHUPOBAHUS;

2) IpeAnochUIKA BO3HUKHOBEHUS 3D- MoienpoBaHie U aHUMALUH.

16. MexnpenmMetHas cBsi3b ¢ peameToMm «Yemosek. O6mectBo.IIpaBoy:

u3ydeHue 3akoHojarenbcTBa Pecnybnmku Kazaxcran B oOmactu pabOTHI C

nHpopMaIe.

2.ba3oBoe conep:kanue yueOHoro npeamera 10 kiaacca

16. Beeaenue (1 yac):

TeXHHMKa 0€30MaCHOCTH U OpTraHu3anus pabovyero mMecra.

17. Uudopmanus u nHOpMaLIMOHHBIE Tpouecchl (2 yaca.):

nH(GOpPMAIIMOHHAS KapTHHA MUPa, UH(HOPMAIMOHHBIE CUCTEMBI U PECYPCHI,
oOpa3oBarenbHble HHPOPMAIIMOHHBIE PECYPCHI.

18. KommreroTep Kak cpenctBo o0padoTku nHpopmaruu (2 yaca):

UCTOpHSI Pa3BUTUS TPOTPAMMHPOBAHUS, TEHICHIIMM PAa3BUTHS TMPOTPAMMHOTO
obecrnieueHus;

CTPYKTYpHOE€, MOAYJIbHOE, OOBEKTHO-OPHEHTHPOBAHHOE IPOTrPaMMHUpPOBAHUE,
00J1auyHbIC TEXHOJIOTHH.

19. Anropurmuszauus u nporpammupoBanus (17 yacos):

cpela BU3yallbHOTO MPOTPaMMHUPOBAHUS;

MHTETPUPOBAHHAS Cpela pa3pabOTKU MPUIIOKEHUN;
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OKHa, (POPMBI 1 OOBEKTHI, MPOLEAYPHI U PYHKIIH;

cOOBITHA, 0OBEKT, CBOWCTBA U METOIbI, CO3/1aHNEe UHTep(delica MPOoeKTa;

MOIIAroBas OTIAIKA;

rpaduyecKkue METObI U TMPOIEAYPHI;

BHEJ[peHHE O0BEKTOB, aHUMAIIUsI, MYJIbTUMENA.

20. NuadopmaiinoHHbIE TEXHOJIOTHH (8 4acoB):

3D-MoaenpoBaHue U aHUMAalIKs;

BUPTYaJIbHOCTh KaK CIIOCO0 M3y4eHHUsI peajIbHOr0 MUPA;

BBEJICHUE B OpHeHTaII0 B 3D-nipocTpaHCTBeE;

nepeMeleHne U N3MEHEHUE;

uHTepdenc mporpamMmer;

O0OBEKTHI, OKCTpyAHUpOBaHWE (BbAaBIMBaHUE), moxapasnaeiaeHue (subdivide),
OyJeBBbI Omepauy B mporpaMme, MOAU(PUKATOPHL;

mirror — 3epKaJlbHOE OTOOpaKeHWE, CIIaKMBaHHWE OOBEKTOB B TMpPOTpamme,
no0aBjeHHEe MaTepuaiia, CBOWCTBa MaTepualia, TEKCTypsl B blender, marepuansl B
blender, co3ganue 00bEKTa 110 TOYHBIM pa3MepaM.

21. IlpoexTHas neqaTebHOCTH (4 yaca).

3.ba3oBoe cogep:xanue yueOHoro npeamera 11 kiaacca

22. Beenenue (1 yac):

TEeXHUKA 0€30MaCHOCTH M OpTaHu3aIus paboyero Mecra.

23. Undopmartus 1 nHbOpMAIIMOHHBIC TIPOTIeCCH (3 "aca):

MOUCK M OTOOp MH(pOpMAaIMU, METONbI TOMCKA, KPUTEPUU OTOOpa, IKCIIEPTHHIC
CUCTEMBI, UCKYCCTBEHHBI WHTEIUICKT.

24. KowmmbroTep Kak cpeacTBo 00padoTku nHpopmarmu (2 yaca):

0030p COBPEMEHHOI'0 MPOTPAMMHOIO OOECNEUYEeHHs, YCTAaHOBKA M YJaJCHHE
OporpaMMHOTO  OOecliedeHHsl, HACTpOiKa ©  BOCCTAaHOBJICHHE  MapaMeTpOB
OIIEPALMOHHON CUCTEMBI.

25. UHdopManuroHHbIe TEXHOJIIOTHHM U TeIeKOMMYHUKaluu (21 yacoB):

0a3bl JaHHBIX (TaOJMYHBIC, HEPAPXUUECKHE, CETEBbIC), PEIAIMOHHBIC 0a3bl
JNaHHBIX, cHcTeMbl ympaBieHus Oazamu gaHHbIX (CYBJ/), ¢opmbl npencraBieHus
JaHHBIX (TabauIbl, POPMBI, 3aIIPOCHI, OTYETHI), OpraHu3alus 0a3 JaHHBIX, CBSI3bIBAHUE
Ta0IUL B MHOTOTAOJIMYHBIX 0a3ax JaHHBIX;

CETEBbIC TEXHOJOTMM, KaHalbl CBSI3M M WX OCHOBHBIE XapaKTEPUCTHUKH,
HACTPOWKa JIOKAIBHOU CEeTH, aapecauns B IHTepHere;

MPOTOKOJIBl 0OMeHa, mpoTokon mepemaun gaHHeix TCP/IP, cereBoit aTHKET,
3akoHomaTenbcTBO Pecnyonnku Kazaxcran B obOimactu paboThl ¢ uH(pOpManuei,
MPUHITATIBI ¥ TIPUEMBI 3alUThl UHGOPMAIMA BO BpPEeMs TPAHCIOPTHUPOBKHU II0
DIIEKTPOHHBIM CETSIM;
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HTML-nporpamMupoBanue, WHCTPYMEHTBl CO37JaHUS  MH(GOPMALMOHHBIX
o0bekToB ansi Untepuer, Web-cTpaHullsl U CallThl, TATU, aTpuOyThI, popMaTHPOBAHHUE
TEKCTa, CIUCKH, pa3MmelieHue rpadpuku Ha Web-cTpaHulle, 1BeTa, TUIIEPCCHUIKU Ha
Web-cTpanunax, tabnuusl, ¢popmsl Ha Web-cTpanunax. tectupoBaHue, MmyOIUKanus,
conpoBoxenne Web-caiira.

26. IlpoekTHas neaTeabHOCTH (6 4acoB):

27. Peseps (1 gac).

3. Tpe0oBaHuA K YPOBHIO MOATOTOBKH YYaIMXCS

28. YpoBeHb MOATrOTOBKM OOYYAIOUIMXCS OLIEHWBAETCS C OXBAaTOM IPEIMETHBIX,
JUYHOCTHBIX U CUCTEMHO-/IEATEIbHOCTHBIX PE3YJIHTATOB.

29. IIpenMeTHBIE PE3YJIbTAThl OTPAXKEHBI B IBYX ACHEKTaX: JOJKHBI 3HATH U
JOJKHBI YMETb.

30. Yyammuecs 10 xiacca JOJKHBI 3HATh:

1) mpaBuia TEXHUKU OE30MaCHOCTH;

2) noHsATHE NH(POPMALMOHHBIE CUCTEMBI U PECYPCHI;

3) HCTOPHIO PA3BUTHS SA3BIKOB TPOTPAMMUPOBAHUS,

4) noHsiTHE CpeAbl MPOrPAMMUPOBAHHUS BBICOKOTO YPOBHS;

5) OTAMYMS CUCTEM POrPAMMHUPOBAHUS;

6) IOHATHS O  CTPYKTYPHOM, MOIYJIbHOM, OOBEKTHO-OPUEHTHPOBAHHOM
IPOrPAMMHUPOBAHUH U 00JIAYHBIE TEXHOJIOTHH;

7) TUnbl ¥ Ha3HaueHue (HalioB, CO3/1aBAEMBIX B OOBEKTHO-OPUEHTUPOBAHHOU
cpene;

8) ocHOBHBIE CBOMCTBa 00BEKTOB maHenu Standard;

9) 00BeKTHI UIsl BBOAA U BBIBOJA MH(POPMALIHH;

10) gynkumu npeoOpa3oBaHUs TUIIOB;

11) coOBITUS MBIILIU U KJIABUATYPHI;

12) MeToabl paboThI C IHAJIOraMU, MEHIO, TAUMEpPOM;

13) npuHIMIBL pa3pabOTKH 00yYaIOIIMX, KOHTPOJIUPYIOIIUX, UTPOBBIX TPOrPAMM;

14) umets ipeactaBienue o 3D rpaduke;

15) ocHoBbI paboTsl ¢ 3D oObeKkTaMu;

16) TexHuky penaktupoBanus 3D 00BEKTOB;

17) ocHOBHBIE 3Tamnbl CO3AaHUSI AHUMUPOBAHHBIX CLIEH U YMETh IPUMEHATh UX Ha
MIPaKTHUKE;

18) mpUHITUIIBI UCTIONB30BAHUS ABTOPCKUX O0BEKTOB;

19) TpeGoBanusI K yueOHOMY MPOEKTY;

20) aTYecKre U MPAaBOBbIE HOPMBI HCIIOIH30BaHU HHPOPMAIIHH;

21)cMmbIcT  TOHATHI  «TeMa TPOEKTa», «HAEs TPOEKTa», «TUIIOTE3a»,
«TpoOJIEMHBIN BOIPOCY, «3a/1a4H MPOCKTaY;
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22) nmpouenypy 3alUThl U OLEHUBAHUS IPOEKTA.

31. Yuammecs 10 xiacca 101KHBI YMETh:

1) coGmro1aTh TEXHUKY O€30MaCHOCTH;

2) nporpaMMUpOBaTh 00PaOOTKY CUMBOJIBHBIX U YUCJIOBBIX JIaHHBIX B JIIOOOH
cpelie MporpaMMHUpPOBaHUs BBICOKOTO YPOBHS;

3) COXpaHATH MPOEKT, MEPEKIIFOYATHCS MEXKITY OKHAMU;

4) n3MeHATh cBOiicTBa 00bEKTOB B MIHCIIEKTOpE 0OBEKTOB U B IPOTrPaMME;

5) UCnoJIb30BaTh OCHOBHBIE AITOPUTMUYECKUE KOHCTPYKIIUHU B IIPOEKTE;

6) UCHOIb30BaTh METOABI AJIsl CO3AaHUA I'paUUECKUX U300pAKEHUN;

7) NICNIOJIB30BATh METO/IbI U COOBITHS B IPOEKTAX;

8) co3maBaTh 3aKOHYEHHOE MNPUIOKEHHE, COCTOSIIEee U3 HECKOJIBKHX (opM,
MEHIO, [TAHEJI UHCTPYMEHTOB;

9) co3naBaTh 3D-00BEKTHI;

10) ucnosib30BaTh MOAUPHUKATOPHI IPH CO31aHUU 3D-00BEKTOB;

11) co3naBaTh U NIPUMEHATH MaTEpPHAIIBI;

12) pabGoTaTh ¢ KaMmepaMu U OCBEILIEHHEM IIPU co3aanuu 3D-clieH;

13) Bu3yanu3upoBaTh CO3/JaHHYIO CIICHY;

14) mpuMeHsATh TPHU BU3yaIU3alUU pa3audHble creudh(eKTsi;

15) popmynupoBate npoOieMHbIE BONPOCHI, BBLABUIAaTh T'MIIOTE3bl IO TEMaM
HCCIIe0BaHUM;

16) miaHUpOBaTh CBOIO CaMOCTOSITENBHYIO HCCIENI0BATENbCKYIO U TBOPUYECKYIO
JESATENBHOCTD JUIsl IOUCKA OTBETOB HA Pa3HbIE BOIIPOCHI;

17) paboTaTh B MajbIX TPyNNax U B COTPYIHUYECTBE;

18) mpoBOIUTE pedIeKCHI0, 3aIUTY TPOEKTA.

32. Yyammuecd 11 knacca TOJKHBI 3HATH:

1) BB KOMIIBIOTEPHBIX ceTeW U pecypcoB HTEpHET;

2) OCHOBHBIE MOHATHS TEXHOJIOTMH MIHTEpHET;

3) BUBI TPOTOKOJIOB Tepeaaun U oOMeHa HHpOpMaInH;

4) nonsitue FTP-nocryna u FTP-iporokosia, ocHOBHbIE (DYHKIIUU U OTIUYHS OT
HTTP;

5) npuHMnel agpecanuu B luTepHer;

6) 3akoHogaTenbCcTBO PecnyOnuku Kazaxcran B 00sacTH 3a1UTh
nHbOpMalNY;

7) OCHOBHBIE IPUHIMIBI Web-au3aiina;

8) OCHOBHBIE ATAIbI U 33/1a4U MPOEKTUPOBaHUs Mojiean Web-caiiTa Kak CUCTEMBI;

9) oCHOBHBIE KOHCTPYKLIUH SI3bIKA THIIEPTEKCTOBOM Pa3METKH TOKYMEHTOB
HTML,;

10) moAroTOBKY CBOETO caifTa k myOiukanuu B IHTepHeT;

11) opranuzanuo 06paboTku 0oabIINX 00EEMOB HHPOPMALIHH;

12) noHsITHE SKCIEPTHON CUCTEMBI;

13) noHsiTHE CUCTEMBI HCKYCCTBEHHOIO MHTEIJIEKTA;
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14) ocHOBHBIE MOHATHS 0a3bl JAHHBIX;

15) BO3MOKHOCTH ITPOTPaMMBI JIJIsl CO3/IaHuUs 0a3bl JaHHBIX;

16) mpuemsbl co3lanus, peAaKTUPOBAHUSA U (POpMATUPOBAHUS 0a3 JaHHBIX;

17) nouck u BeIOOpKY MHGOpMALIMK U3 0a3 JaHHBIX;

18) TpeboBaHUsI K yUeOHOMY MTPOEKTY;

19) sTdeckue u NpaBoBbIe HOPMBI UCIIOJIB30BAHUS HH(POpMAIUK;

20) oubnuorpaduyeckue npaBusa IUTUPOBAHUS UCTOYHUKOB;

21)cMbICn  TOHSATUH  «T€Ma TMPOEKTa», «uAes MPOEKTa», «TUIOTE3ay,
«MpOOJIEMHBIN BOIIPOCY, «3a/1a4d TIPOEKTAY;

22) npouenypy 3aliUuThl U OLIEHUBAHUS IPOEKTA.

33. Yuammecs 11 knacca 10IKHBI yMETh:

1) cobmonaTh TEXHUKY O€30MaCHOCTH;

2) 3amycKaTh OCHOBHbIE KJIMEHTHI IHTEpHET: Opay3ep, 371eKTpOHHAs 10YTa;

3) nepexkoaupoBaTh WPUQPTHI pU IpocMoTpe MHTEpHET-CaliTOB;

4) 3a1aTh SJIEKTPOHHBIN aJIpeC CTPAHUIIBI/CAlTa U OCYIIECTBIISATH IEPEXO/ 110
IPOCMOTPEHHBIM CTPAHULIAM;

5) nonb3oBathess FTP-knnenToM u ocyecTBisTh nouck ¢aiinos uepe3 FTP;

6) HacTpauBaTh JOKAIbHYIO CETh;

7) mporpammupoBath Ha si3bike HTML Ha ypoBHE co3/1anusi He MmeHee 3-5
COOTBETCTBYIOIIIMX JJIEMEHTOB CalTa;

8) u3meHaTh GoH 3a web-cTpanuiieit 1 Ha web-CTpaHuIe;

9) pasmemiath 1 OpMaTHPOBATH TEKCT HA Web-CTpaHuIIe;

10) co3naBaTh ¥ ONTUMHU3UPOBATH Tpaduueckre n300paKeHUsI 1 aHUMAITMOHHBIC
POJIMKH 7151 Web-CTpaHHuIL;

11) co3naBaTh paznudHbIe TAOIUIIBI HA Web-CTpaHUILE;

12) BcTaBiIATh 37€MEHTHI MyJIbTUMEANA HA Web-CcTpaHuILy;

13) HacTpanBaTh TMIEPCCHUIKH;

14) noAroTOBUTH U OITyOJMKOBATh CBOM cailT B IHTEpHET;

15) oOpabaThiBaTh pa3inyuHble BUABI MH(OpMALUKU B cpee 0(pUCHON IPOrpaMMBbl;

16) paboTaTh C TOMCKOBBIMH CUCTEMAMM;

17) co3naBaTh, 3aMONHATh, COXPAHITh, PEJAKTUPOBATh, NleyaTaTh 0a3bl JAHHBIX B
CHEeIUATbHBIX IPOrPaMMaXx;

18) mpou3BOAUTh KOPPEKTUPOBKY HWHGOpPMAIMK, TMOUCK HHPOPMALMH  T10
m1abJI0Hy, COPTUPOBKY MH(pOpMAIMKU B 0a3aX JIaHHBIX;

19) cozmaBaTh OTYETHI 11O Oa3aM JTaHHBIX;

20) obopMIIATH 3aMpPOCH K 6a3e TaHHBIX;

21) ycTaHaBiIuBaTh CBSI3U MEXIy 0a3aMu JIaHHBIX;

22) hbopmynupoBaTh MpoOJIEMHBIE BOMPOCH], BBIBUTATh THUIOTE3bl MO TEMaM
HUCCIECIOBAaHUH;

23) nIaHUpOBaTh CBOK CaMOCTOSITENIBHYIO HMCCIIEIOBAaTEIbCKYIO M TBOPYECKYIO
JEeSATENBHOCTD JJIsl IOMCKA OTBETOB HA Pa3HbIE BOIIPOCHI;
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24) paboTaTh B MaJIbIX I'PYIIIAX U B COTPYIHUYECTBE;

25) mpoBOIUTH PedIICKCUIO, 3aIIUTY TTPOCKTA.

34. JINYHOCTHBIE PE3yIbTATHI:

1) BnageTh HaBbIKaMH aHAM3a U KPUTUYHOM OLIEHKH MOJydyaeMoi uH(popMaIuu;

2) HaBBIKU pabOThI C COBPEMEHHBIMH IMMPOTPAMMHBIMU 00€CTICYEHUSMH;

3) cnocoOHOCTh yBsA3aThb y4e€OHOE COJiepKaHue C COOCTBEHHBIM IKU3HEHHBIM
OIBITOM, 3HAUYUMOCTb IOJIOTOBKHM B 00JacTM HH(POPMATHUKU B YCIOBHUSIX Pa3BUTHS
nH(OpMaIIMOHHOTO 00IIIEeCTBA;

4) KOMMYHUKaTUBHYI0 KOMIIETEHTHOCTh U HHPOPMAILIMOHHYIO KYJIbTYPY B
y4eOHOM M MPAKTUYSCKOM JIeITSIBHOCTH;

5) cHOCOOHOCTH U TOTOBHOCTh K MPUHATHIO HEHHOCTEH 340pOBOro o0pasa >KU3HU
32 CYET 3HAHUS OCHOBHBIX TMTMEHWYECKUX, IPrOHOMHUYECKUX M TEXHHUYECKUX YCIOBUHI
0e30macHo DKCIUTyaTaluu CPEACTB MH(})OPMAMOHHO-KOMMYHHUKAIMOHHON
TE€XHOJIOTUH;

6) cnocoOHOCTH paboTaTh ¢ OONBIIUM 00BEMOM MH(OPMALINN;

7) 6epexHOe OTHOLIEHUE K KOMITbIOTEPHOU U OPTTEXHHUKE;

8) yBaxkeHUE K MH(POpPMALIMU O YACTHOM KU3HU U MH(POPMALIMOHHBIM pe3yJIbTaTaM
JIPYTUX JIIOHEHU.

35. CuUCTEMHO-AESITETbHOCTHBIE PE3YJIbTATHI:

1) cozganust ”HPOPMAIIMOHHBIX MIPOEKTOB, MOJIENEH OOBEKTOB, B TOM YMCIE IJIs
odopMIICHUS PE3YIbTATOB YUeOHOM pabOTHI;

2) co3gaHus NPOCTEHIIMX Mojelied OOBEeKTOB M TpoieccoB B Buue 3D-
U300paKEHUN;

3) co3iaHus IPOEKTOB C HCIIOJIB30BAHUEM CPEJbl ITPOrPaMMHUPOBAHUS BBICOKOIO
YPOBHS;

4) npoBeieHUs KOMIIBIOTEPHBIX 3KCIEPUMEHTOB C HCIIOJIb30BAHUEM TI'OTOBBIX
Mojiesiell 00BEKTOB U MPOLIECCOB;

5) co3maHus TMYHBIX KOJUIEKIMHM WH(OPMaLMOHHBIX 00BEKTOB 1715 3 (PeKTUBHOM
OpraHu3alMK UHJIMBUAYaTbHOTO HHPOPMALIMOHHOTO TPOCTPAHCTBA;

6) moucka u oTOOpa HEOOXOAUMON HMH(OpPMAIIMHU, B YACTHOCTH, OTHOCSIICHUCS K
JUYHBIM [T03HABATEJIbHBIM HHTEPECAM, CBSI3AHHON ¢ caMO00pa30BaHUEM;

7) nepenaun MHGOpPMAIMK MO TEIEKOMMYHUKALMOHHBIM KaHajaM B y4yeOHOW U
JUYHOM MepemnucKe, HUCHOJAb30BaHUS HH(POPMALMOHHBIX pPECYpCcOB O0IIECTBa C
COOJII0ICHUEM COOTBETCTBYIOIINX MPABOBBIX U 3TUYECKUX HOPM;

8) nmpeacrasienus nHGOPMaLIUU B BUJE MYJIbTUMEINA OOBEKTOB C CUCTEMON
CCBUIOK (Hampumep, IJis pa3MENICHUs B CETH);

9) co3gaHusi COOCTBEHHBIX 0a3 JTaHHBIX, IU(PPOBBIX APXUBOB, METUATEK.
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