IHosicHuTebHAA 3aMICKA
Pabouas npoepamma no mamemamuke cocmasiena Ha OCHoge:

» ®@enepanpHoro 3akoHa Poccmiickoii deneparnuu «O6 o6pazoannu B Poccuiickoii Deneparumm(
Ne 273-®3 o1 29.12.2012).

» @enepa’dbHOrO TrOCYJApCTBEHHOTO  00pa3oBaTeNbHOTO  CTaHJapTa OCHOBHOTO  OOIIEro
oOpa3oBaHus

» IlpumepHoil mporpaMMmbl MO0 MaTe€MaTHKE ISl OCHOBHOM IIKOJIBI, COCTAaBJICHHOW Ha OCHOBE
(benepasbHOro TOCYAaPCTBEHHOTO 00pa30BaTEIBHOTO CTAaHAAPTA.

» TpeboBaHUil K OCHAIIEHUIO 00PA30BATEIHHOTO MPOIECCa B COOTBETCTBUU C COJEPKATEIHLHBIM
HATIOJJHEHWEM YYEOHBIX MPEeIMETOB (elepalbHOTO TOCYAapCTBEHHOTO 00pa3oBaTeIbHOTO
CTaHJapTa.

» ABtopckoil mporpamMbl Maremartuka: mnporpammbl:  5-9 xmaccer AL Mepsnsak, B.B.
[Tonounckuit, M.C. fAxup, E.B. bynuiko /. — M.: Benrana-I'pag, 2013. — 112 c.

» OcCHOBHOI o0OpazoBaTenbHON MIPOrPaMMBI OCHOBHOTO o01ero 00pazoBaHus
obmeoopazoBatenbHOro yupexaeHuss MOY «OOILl p.ii. O3uHkm».

Maremartuka sIBIsSIeTCS OJHUM U3 OTIOPHBIX LIKOJIbHBIX IpeaMeToB. MaTemaTHuuecKkrue 3HaHus U
YMEHHSI HE0OXOIUMBI /1711 U3yUEHUs aareOpbl U T€OMETPUH B CTApILIUX Kilaccax, a TakxkKe JJIs U3ydeHHs
CMEXHBIX TUCIUIUINH.

OpHOl M3 OCHOBHBIX IIeNiell M3Y4E€HHUsS MaTEeMaTUKH SBISETCS pPa3BUTHE MBIIUICHUS, MPEXIe
Bcero (popmupoBaHusi a0CTPAKTHOTO MBILUICHHUSL.

B mpouecce m3yueHuss MaTeMaTHKU Takke (OPMHUPYIOTCS M TaKM€ KauecTBa MBIIIJICHUS, Kak
CHJIa U THOKOCTh, KOHCTPYKTUBHOCTh U KPUTUYHOCTD.

B npouiecce n3yueHus MmaTeMaTHKU YU€HUKU 5-9 KJIacCOB ydarcs M3jaraTb CBOM MBICIH SICHO U
HCYepIbIBAIOIIIe, TPHOOPETAIOT HABBIKM YETKOTO U TPAMOTHOTO BBITMOJHEHUSI MaTeMaTHUYECKHUX 3aIuceid,
IIPU 3TOM HCIIOJIb30BaHHE MaTeMAaTHYECKOTO s3bIKa IMO3BOJISET Pa3BUBATh Yy YYalllUXCSl TPaMOTHYIO
YCTHYIO U TUCBMEHHYIO PEUb.

Kypc marematuku 5-9 kmaccoB sBisieTcss pyHIaMEHTOM IJI1 MaTEMaTHYECKOTO 0Opa30BaHUs U
pPa3BUTUS IIKOJBHUKOB, NTOMHUHHpYOMEH (YHKIUEH NMpH ero M3y4eHUH B ATOM BO3pACTE SBISIETCA
MHTEJUIEKTyaJIbHOE pa3BUTHE yuamuxcs. Kypc mocTpoeH Ha B3BEIIEHHOM COOTHOIIEHHH HOBBIX U paHee
YCBOGHHBIX 3HAHWUW, 0O0SA3aTeIbHBIX W JOMOJHUTENBHBIX TEM MJs HM3y4eHHs, a TaKKe YUHUTHIBACT
BO3pACTHbIC M MHIUBUIyaTbHbIE OCOOCHHOCTH YCBOCHHS 3HAHUM yJaIlIMMHUCS.

3HauuTENbHOE BHUMAHUE B U3JIOKEHUM TEOPETUYECKOTOo MaTepuaia Kypca YIeNsercs ero
MOTHBAIMH, PACKPBITHUIO CYTH OCHOBHBIX MOHSTHUH, UaeH, mMeTrofoB. OOyueHue NOCTpoeHo Ha 0ase
TEOPUM Pa3BHUBAIOIIETO OOYYEHMS, UYTO JIOCTHraeTcsi OCOOCHHOCTAMHU H3JIOKEHUS TEOPETHUYECKOrOo
MaTepuaga M YIpaXHEHUSIMU HAa CpaBHEHME, aHAIU3, BbIAEJICHHE TJIaBHOTO, YCTAHOBJICHHE CBS3EH,
KJIacCU(UKAIUIO, J0Ka3aTelbcTBO, 00o0OmeHne u cucremaruzanuioo. Oco00  aKIEeHTHPYIOTCS
CoJIep’KaTelbHOE PACKPBITUE MAaTEMaTHYECKHX TIOHSATUH, TOJKOBAaHUE CYIIHOCTH MaTeMaTHYeCKUX
METO/IOB M 00JacTu WX NPUMEHEHUs, JIEMOHCTpAIUs BO3MOXHOCTEH MPUMEHEHHUS TEOPETUUYECKUX
3HAHMM JUIsI pelIeHHs pa3HOoOOpa3HbIX 3aJady MpUKIagHOro xapakrepa. Oco3HaHue 001Iero,
CYIIECTBEHHOTO SIBJIIETCS. OCHOBHOM 0a30il /uid pelieHus: ynpakHeHuil. BaxkHO NpUBOIUTH JeTanbHbIE
MOSICHEHHSI K PEIIEHUIO0 TUIOBBIX YIPaXHEHUIl. DTHUM pPACKphIBA€TCS CYTh METOJa, IMpeisiaraercs
QITOPUTM WM IBPUCTUYECKAS CXeMa pelIeHUs YIPaKHEHUH ONpeIeIEHHOrO TUIIA.

B coctas 3aBepI.HeHH01>i JIMHUHW BXOJST CICAYIOIIUC y‘{e6HI/IKI/IZ

«Marematukay, 5 kiacc. ABtopsl: A.I'. Mep3msixk, B.b. ITononckuii, M.C. fxup; M.: Berrana — I'pag.
«Marematukay, 6 kinacc. ABtopsl: A.I'. Mep3ansk, B.b. Ilononckuit, M.C. Skup. M.: Benrana — I'pag.
«Anrebpa», 7 ki1acc. ABtopsl: A.I'. Mep3insk, B.b. ITononckuit, M.C. Sxup; M.: Benrana — I'pag.
«Anrebpa», 8 ki1acc. ABtopsl: A.I'. Mep3insk, B.b. ITononckuit, M.C. Sxup; M.: Benrana — I'pag.
«Anrebpay, 9 kinacc. Atopsl: A.I'. Mep3nsk, B.b. Ilononckuii, M.C. Sxup; M.: Benrana — I'pag.
«"eometpus», 7 knacc. Apropsl: A.I'. Mep3nsk, B.b. [lononckuit, M.C. Sxup; M.: Benrana — I'pad.
«"'eometpus», 8 knacc. Apropsl: A.I'. Mep3sk, B.b. [Tononckuit, M.C. Sxup; M.: Benrana — I'pad.
«"eometpus», 9 knacc. Apropsl: A.I'. Mep3sk, B.b. [lononckuit, M.C. Sxup; M.: Benrana — I'pad.



JInuHOCTHBIE, MeTaNlpeAMeTHbIE U NIPeAMeTHbIEe Pe3yJIbTAThl 0CBOCHUSI KOHKPETHOI0 Y4e0OHOro
npeaMera, Kypca.

W3yueHne MaTreMaTWKu B OCHOBHOM IIKOJI€ JAeT BO3MOXKHOCTH OOy4YaroUmIMMCS JIOCTUYb
CIIEYIOLIUX PE3YJILTATOB PA3BUTHSL:

B IUYHOCTHOM HANPABJICHUM:

1) yMeH#e SCHO, TOYHO, IPAaMOTHO H3JIaraTh CBOM MBICIM B YCTHOW M HHCBMEHHOW pEYH,
[IOHUMAaTh CMBIC]I I[IOCTAaBJIEHHOW 3a/lauM, BBICTPAUBAaTh apPryMEHTAlMIO, IPHUBOIUTH MPUMEPHI U
KOHTPIPUMEPBI;

2) KpUTHYHOCTh MBIIICHHS, YMEHHE PAcliO3HABATh JIOTUMECKH HEKOPPEKTHBIC BhICKA3bIBAHUS,
OTJINYATh THUIOTE3Y OT (haKTa;

3) mpencTaBiICHUEe O MATEMATHYSCKON HayKe Kak chepe YeIOBeYEeCKOM NeITeIbHOCTH, 00 JTamax
€€ pa3BUTHSL, O €€ 3HAYUMOCTH ISl Pa3BUTHS [IMBUIN3ALINY;

4) KpeaTMBHOCTh MBIIUICHHS, WHUIIMATHBA, HAXOIYMBOCTh, AaKTHBHOCTh TIPH PEIICHUU
MaTeMaTHYeCKUX 3a/1a4;

5) yMeHue KOHTPOJIMPOBATh MPOLECC U PE3YIbTAT YISOHON MaTeMaTHUYECKOM IeSITeTbHOCTH;

6) crmocoOHOCTh K AMOIMOHATIBHOMY BOCHPHUSATHIO MAaTEMAaTHIECKUX OOBEKTOB, 33/1a4, PEIICHUI,
pacCyKICHUH;

7)BocniuTaHUE POCCUNCKON rpaskJTaHCKOM MJIEHTUYHOCTH: MaTPUOTU3Ma, yBaxeHUs K OTedecTBy,
OCO3HAHHS BKJIaJla OTEYECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOW HAYKH;

8)OTBETCTBEHHOE OTHOILIEHHWE K YYEHUIO, TOTOBHOCTh M CIOCOOHOCTh OOy4aroumxcs K
CaMOpa3BUTHIO U CaMOOOPA30BaHHIO HA OCHOBE MOTHBAIIMK K 00YUYEHUIO U MO3HAHUIO;

9)oco3HaHHBII BBIOOP M MOCTpPOEHUE AajdbHEHIIeH WHIUBUAYaIbHOU TpaekTopuu oOpazoBaHUs
Ha 0a3e OpHUEHTUPOBKM B Mupe mnpodeccuid U NPoPEeCCHOHANBHBIX MPEANOYTEHUH ¢ y4ETOM
YCTOWYMBBIX [MO3HABATENIbHBIX MHTEPECOB, a TaKKe Ha OCHOBE (OPMHpPOBAHUS YBAKUTEIHHOIO
OTHOILIEHHUS K TPYZly, Pa3BUTHE OIBITA YYACTHSI B COLMATIBHO 3HAYUMOM TPYIE;

10)ymeHue KOHTPOJIUPOBATh MPOIIECC U PE3yabTAT YIeOHON U MAaTEMaTUUYECKOHN JCATEIHHOCTH,

11)KpUTHYHOCTh MBINUICHUS, WHULUATHBA, HAXOJYMBOCTb, AaKTUBHOCTh NIPU PELICHUH
F€OMETPUUYECKHX 3a/1a4;

B MeTalnpeIMeTHOM HANPABJICHUH:

1) nepBoHaYaIbHBIC MPEACTABICHHS 00 UIESIX U O METOJIaX MaTEMAaTHKHU KaK 00 YHUBEPCAIbHOM
SI3bIKE€ HaYKU U TEXHUKHU, O CPEJACTBE MOJCIUPOBAHUS SABICHUIN U POLECCOB;

2) yMEHUE BHJETh MAaTEMAaTHUYCCKYIO 3a1ady B KOHTEKCTE MPOOJEMHOW CHTyallid B JAPYTUX
JUCUUILIMHAX, B OKpYKarOUIeH KU3HU;

3) yMeHHE HAaXOJHUTh B PA3JMYHBIX HUCTOYHHMKAX HH(OPMAIIMIO, HEOOXOIUMYIO Ul PEIICHHUS
MaTeMaTHYeCKUX MpoOieM, U MPEACTABISATh €€ B MOHATHOW QopMme; MPUHUMATh PEIICHUE B YCIOBUSAX
HETIOJHOW U U30BITOYHOM, TOYHOM M BEPOSITHOCTHON MH(MOPMAIIHH;

4) yMeHHE TOHMMaTh M HCIIOJIb30BaTh MaTeMaTHUECKHE CpEACTBA HArsAAHOCTH (rpaduku,
JarpamMmbl, TaOIUIbI, CXEMBI U Jp.) IS MWJUTFOCTPAIlUU, MHTEPIPETAILH, apTyMEHTALIUN;

5) yMeHHe BBIIBHIaTh TUIOTE3bI TPH PEIICHUH Y4SOHBIX 3a/1a4 ¥ MOHMMAaTh HEOOXOAUMOCTh MX
MIPOBEPKU;

6) yMeHHEe NOPUMCHSATh WHAYKTUBHBIE M JCAYKTHBHBIC CIIOCOOBI PACCY)KICHHM, BHUICTH
pa3jIMyHbIE CTPATETUU PELICHUS 3aa4;

7) MOHMMaHWEe CYI[HOCTH a&ITOPUTMHYECKUX MPEANHCAHUNA W yMEHHE [elCTBOBAaTh B
COOTBETCTBUU C NPEMJIOKEHHBIM aJITOPUTMOM;

8) yMeHHEe CaMOCTOSITENIbHO CTaBUTH LM, BHIOMpPATh U CO3JABATh AITOPUTMBI JUIS PEIICHHUS
y4eOHBIX MaTeMaTHYECKHX MpoOIeM;

9) yMeHmMe IUIAHWPOBATH M OCYILIECTBJIATH JI€ATEJBHOCTb, HAIIPABJIEHHYI Ha
pellleHne 3a7a4 UCCIeJ0BaTeJIbCKOI0 XapaKTepa;

10)ymeHHEe C€aMOCTOSITEJIFHO ONIPEIesIsiTh IIeJIM CBOEro OOy4YeHHs, CTaBUTh U
copmyspoBaTh Ny ceOd HOBBIE 3amauu B yuébe, pa3BUBATh MOTHUBEI M WHTEPECHI CBOEH
II03HABATEJIbHOU JeATeJIbHOCTH;

11)ymMmeHne COOTHOCHUTH CBOM JEHWCTBUS C IUIAHUPYEMBIMH pE3yJlbTaTaMM, OCYILECTBIAThH
KOHTPOJIb CBOEH JIEATEITLHOCTH B MPOIecce JOCTIKEHUS Pe3ylibTaTa, ONpeaesiTh Coco0b! IeiCTBUI B



paMKax IpeUI0KEHHBIX YCIOBUH U TpeOOBaHMM, KOPPEKTHPOBATH CBOM JICHCTBUSA B COOTBETCTBUU C U3-
MEHSOIIENCS CUTYallUEe;

12)ymenne ompenensTh MOHSATHs, CO34aBaTh O0OOOIIEHMs, YCTAaHABJIMBAaTh AHAJIOTHUH,
KJIaccu(puIpoOBaTh, CAMOCTOSATEIBHO BEIOUPATh OCHOBAHUS M KPUTEPUH JUIA Kiaccu(uKaluu;

13)ycranaBinuBaTh IPUUYMHHO-CJIEICTBEHHBIE CBSI3U, MPOBOAMTH JI0KA3aTEIbHOE PACCYXJICHUE,
YMO3aK/II04eHNe (MHAYKTUBHOE, IEAYKTUBHOE U 110 aHAJIOTUN) U JIENaTh BBIBOJIBI;

14)ymMeHne WIUTIOCTPUPOBATh M3YYEHHBIC MOHITHS U CBOWCTBa (DUTYp, ONPOBEPraTh HEBEPHBIC
YTBEPKICHMUS;

15)koMIIeTeHTHOCTE B O0JACTH  MCIOJB30BaHUSA  HMH(OPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH;

16)nepBoHavanbHbIe IPEICTaBICHUS 00 UJIESX U O METO/IaX F€OMETPUM KaK 00 YHUBEPCAIbHOM
SI3bIKE HAYKU U TEXHUKHU, O CPE/ICTBE MOAEITUPOBAHUS SIBJICHUM U IIPOLIECCOB;

17)ymMmeHne BUIETh N€OMETPUYECKYIO 337auyy B KOHTEKCTE IMPOOJEMHONW CUTyallMM B JIPYIHX
JTUCLMIUIMHAX, B OKPY)KAIOIIEH XKU3HU;

18)yMeHre HaxOIuTh B Pa3IUYHBIX MCTOYHMKAX HH(OpPMAIUIO, HEOOXOIUMYIO JUISl pelleHUs
MaTeMaTHYECKUX MpoOJsieM, U MPEICTaBIsATh €€ B MOHATHOW (opme, MPUHUMATh PEIIEHUE B YCIOBUAX
HEMOJIHOM UM U30BITOYHOM, TOUHOW MIJIM BEPOSITHOCTHOW MH(pOpMaLuy;

19)ymMeHne NOHMMATh W MCHOJIb30BaTh MATEMaTHYECKHE CPEICTBA HAIVISIIHOCTH (YEpPTEXKH,
TaOJINLBI, CXEMBI U Jp.) JUIsl WJUTFOCTPAIUH, UHTEpIpEeTaIlK, apryMEeHTallluu;

20)yMeHHEe BBIIBUTATh TUIOTE3bl NPU PEIICHUH 33Ja4yd W TOHHUMAaTh HEOOXOIUMOCTh UX
MIPOBEPKH;

B IIpeIMETHOM HaNpPaBJICHUH:

1) oBnaneHue 0a30BBIM MOHATHIHBIM amNmapaToM [0 OCHOBHBIM pa3jeiaM COJepXKaHUS;
Mpe/ICTaBJIeHHEe 00 OCHOBHBIX M3y4aeMbIX MOHATUAX (YUCIIO, reoMeTpudeckas (urypa, ypaBHEHHE,
(GyHKIMS, BEPOATHOCTh) KaK BaKHEWIIMX MaTEeMaTHYECKUX MOJENSAX, IMO3BOJSIONIMX OMHUCHIBATH U
U3y4aTh peasibHbIe MPOLIECCHI U SIBJICHUS;

2) yMeHHe paboTaTh C MaTeMAaTHYECKHUM TEKCTOM (aHaJU3UpPOBATh, U3BJICKATh HEOOXOIUMYIO
nHGOpMAILMIO), TOYHO U TPAMOTHO BBIPAXKATh CBOM MBICJIM B YCTHOM M NHMCBMEHHOM pedu ¢
IIPUMCHCHUEM MAaTE€MaTU4E€CKOM TEPMHHOJIOTMM W CHUMBOJIMKHM, HCIIOJIB30BATH PA3JIUYHBIC SI3BIKH
MaTEeMAaTUKH, IPOBOANUTH KIacCU(PUKALMH, JOTMUECKHEe 000CHOBAHMS, JOKA3aTEIbCTBA MATEMATHYECKUX
YTBEPKJICHHUI;

3) pa3BuUTHE NPEACTABICHUH O 4YHUCIE M UHUCIOBBIX CHUCTEMax OT HATypaJlbHBIX [0
JNCUCTBUTENBHBIX 4YMCE; OBJIAJCHME HABBIKAMM  YCTHBIX, IIMCBMEHHBIX, WHCTPYMEHTAJIbHBIX
BBIYHCIICHUM;

4) oBnazeHHe CHUMBOJbBHBIM S3bIKOM aIreOpbl, IpUEMaMH BBIIIOJHEHHUS TOXKIECTBEHHbIX
peoOpa30BaHUi pallMOHAIBHBIX BBIPAKEHHUH, PELICHUs] ypaBHEHUH, CCTEM ypaBHEHUH, HEPABEHCTB U
CHUCTEM HEPAaBEHCTB; YMEHHME HCIIOJIb30BaTh MJCK KOOPAMHAT Ha IIOCKOCTH JUISl MHTEPIpETalUH
YpaBHEHMH, HEpaBEHCTB, CUCTEM; yMEHHE IPHMEHATh ainredpandeckue MpeoOpa3oBaHUs, ammapar
YPaBHEHUI U HEPABEHCTB Ul PELIEHUS 3a7a4 U3 Pa3InYHbIX Pa3JelIoB Kypca;

5) oBnaseHue cucteMoil (PyHKIMOHAIBHBIX MOHATUH, (PYHKIIMOHAIBHBIM S3bIKOM M CHMBOJIMKOI;
YMEHHUE UCMOJIb30BaTh (YHKUHMOHAIbHO-TpapUUecKre IMpPEeACTaBICHUs JUId ONMCAaHUs M aHajIu3a
peaJIbHBIX 3aBUCUMOCTEN;

6) oBlaJieHUE OCHOBHBIMHU CIIOCOOAMHU NPEACTABICHUS M aHAIW3a CTaTUCTUYECKUX JIaHHBIX;
HaJIM4ue MpPEICTaBICHUM O CTAaTUCTHUYECKUX 3aKOHOMEPHOCTAX B PEAJIBHOM MHUPE U O DPa3IMYHBIX
cnioco0ax X U3y4eHHUs, O BEPOSATHOCTHBIX MOJIEIIAX;

7) oBIaZiecHWE T€OMETPHUECKUM SI3bIKOM, YMEHHUE HCII0JIb30BaTh €ro JUIsl OMMCAHUS MPEIMETOB
OKpYXXAIOILlEro MHpa; pa3BUTHE MPOCTPAHCTBEHHBIX NPEACTaBICHUH M W300pa3UTENbHBIX YMEHHUH,
npuoOpeTeHNe HaBBIKOB T€OMETPUUECKUX OCTPOSHUI;

8) ycBOeHHE cHCTeMaTHM4YeCKMX 3HAaHMM O IUIOCKMX (UrypaXx M UX CBOWCTBaX, a TaKXe Ha
HarJIiTHOM YPOBHE — O IIPOCTEHMILNX MPOCTPAHCTBEHHBIX TEJIAX, YMEHHUE IPUMEHATh CUCTEMATUYECKUE
3HAHUS O HUX JJIS PELIEHUS TE€OMETPUUECKUX U MPAKTUYECKUX 3a/1a4;

9) ymeHue wu3MepATh JJIMHBI OTPE3KOB, BEJIWYMHBI YIJIOB, HCHOJb30BaTh (OPMYIBI IS
HaXO0KJCHUS NEPUMETPOB, IIIOIIAeH U 00bEMOB reOMETPUIECKUX (DUTyp;

10) ymeHHe NpPUMEHATh H3yYEHHBIE MOHATHS, PE3YJAbTAThl, METOMAbI /S pELICHHs 3a/ad
MPAKTUYECKOTO XapaKTepa M 3a/a4 M3 CMEXHBIX JUCLUUIUIMH C UCIOJIB30BAHUEM NPH HEOOXOIMMOCTH
CIIPaBOYHBIX MATEPHAIIOB, KAJIBKYJIATOPA, KOMIIBIOTEPA;



11)oco3Hanue 3HaU€HUs TEOMETPUH IS TOBCEIHEBHOM JKU3HU UEJIOBEKA;

12)npencraBienue O reoMeTpuM Kak cepe MaTeMaTUYeCKOM AEATENbHOCTH, 00 JTamax eé
pa3BUTHSL, O €€ 3HAUMMOCTH JJIs1 Pa3BUTHUS LIUBWIN3ALINY;

13)pa3BuTne ymeHwid paboTaTh C Y4eOHBIM MaTEMaTHYECKMM TEKCTOM (aHAJIM3UPOBATH,
U3BJIEKaTh HEOOXOAMMYIO MH(POPMAIMIO), TOYHO U IPAMOTHO BBIPAXKATh CBOM MBICIIU C MPUMEHEHHEM
MaTeMaTH4YeCKON TEPMUHOJIOTUH U CUMBOJIMKH, TPOBOIUTH KiIacCU(UKAIIUH, JTOTHUECKHE 0O0CHOBAHUS;

14)Bnagenne 6a30BbIM NOHATHIHBIM allapaToM 110 OCHOBHBIM pa3JieiaM COACpIKaHMs;

15)cucremarnueckue 3HaHus 0 GUrypax U UX CBOMCTBAX;

16)npakTHUecKkd 3HAYMMblE I€OMETPUYECKME YMEHHUS M HABbIKHU, YMEHHE HPUMEHSTb UX K
PELICHNI0 T€OMETPUUECKUX U HETEOMETPUUECKHX 3ajjay, @ UMEHHO:

. Hn300paxaTh GUTYpHI HA IJIOCKOCTH;

. HCII0JIb30BATh F€OMETPUUECKUN S3bIK JUI OIIMCAHUS [IPEIMETOB OKPYKAIOILIEr0 MUPA;
. M3MEPSThH JITUHBI OTPE3KOB, BEJIMYMHBI YIIIOB, BEIYUCIIATH TUIOHIAN GHUTYD;

. pacrno3HaBaTh ¥ U300paXkaTh paBHbIE, CHMMETPUYHbIE U MOJ00HBIE (PUTYPBI;

. BBITNIOJIHATH IOCTPOEHUS TEOMETPUUYECKUX (DUTYP C MOMOILBIO LIMPKYJIS U JIMHEUKH;

. YUTATh U UCIOJIB30BaTh HHPOPMAIUIO, IPEJCTABICHHYIO Ha YepTexkax, CXeMax;

. MIPOBOJUTH NMPAKTUYECKHE PACUETHI.



IIpenMeTHBIE Pe3YJbTAThHI OCBOEHHS KOHKPETHOI0 YUeOHOI0 IpeaMeTa, Kypca

S kaacc
Yyenux HAYYUmMcA | Vuenuxk cmoowcem HAY4UumuvcCi
Apudmernka
Harypajbnble yuciaa. Jpoou. PannonajbHble uncia.
> MMOHUMATh OCOOCHHOCTH  JICCATUYHOU | » MMO3HAKOMUTHCS c MO3UIIMOHHBIMU
CHUCTEMBI CUHCIICHHUS; CHUCTEMaMHU CUHCJICHHS u OCHOBAHUSIMH,

> WCIIOJIb30BaTh TMOHSATHSA, CBS3aHHBIE C
JEIMMOCTBIO HATypaIbHBIX YUCET,

> BBIpaXKaTh YMCJIAa B OSKBUBAJICHTHBIX
dbopmax, BpIOMpas HamOojee NOAXOMAIIYI0 B

3aBUCHMOCTH OT KOHKPETHOW CHTYAILUH;

> CPaBHUBATH u YIOpSAI0YMBAThH
panroHaIbHBIE YUCIIA,
> BBITIOJIHATh BBIYMCIICHUS C

palluOHAJIbHBIMW YHUCJIaMH, COY€Tass YCTHBIC H
IINCBMCHHBIC HpI/IéMLI BBI‘IHCJ'IGHI/Iﬁ, IIPpUMCHATH
KaJIbKYJISITOP;

> HCIIOJIB30BATh IIOHATHSA n YMCHUA,
CBA3aHHBIC C IIPOLOCHTAMH, B XOIAC PCUHICHUA
MaTEMaATHUYCCKUX 3aJa4d MW 3aJa4 M3 CMCKHBIX
npeaMETOB, BBIIIOJIHATH HE CJIOKHBIC
MPAKTUYECKUE PACUETHI;

> aHAJIM3UPOBaTh TpadUKU 3aBHUCHUMOCTEHN
MEXAYy BeIMYMHAMHU  (pacCTOsIHHE, BpeMs;
TeMreparypa u T. 11.).

oTiIM4YHbIMU OT 10;

> yrayOuTh ¥ Pa3BUTh TPEICTABICHHUS O
HATypaJIbHBIX YHCIIaX U CBOMUCTBAX JCIMMOCTH,

> HAYIUTHCS HCIIOJIb30BaTh MIPUEMBI,
PaAIMOHATIM3UPYIONINE BBIYUCIICHUS, TPUOOPECTH
HABBIK KOHTPOJHMPOBATh BBIYUCICHUS, BBIOHpAs
MOJXOSIINI 1711 CUTYalluH CI0Co0.

> BBIIIOJIHATh ~ ONEpalli C  YHUCIOBBIMU
BBIPAKEHUSIMU;
> BBINIOJIHATh  NPpeoOpa3oBaHusi OYKBEHHBIX

BbIpaXEHUI  (packpeiTHe CKOOOK,
MOJOOHBIX CIaraeMbIX);

> peliate JIMHEeWHBIC YpaBHEHUsS, peliaTh
TEKCTOBBIE 3a/1a4M aNreOpanyecKuM METOJIOM.

> Yuawuucs nonyuum eozmoorcnocmo:

> pa3BUTh TMpEJACTaBICHUs] O OYKBEHHBIX
BBIPKEHUSAX U UX MTPE0OPa30BaAHUSAX;

> OBJIAJIETh CHEIUAIbHBIMH  NPUEMaMH
pelieHusT  ypaBHEHUH, TMPUMEHATh  anmapar
YpaBHEHUN Ui pElIeHUs KaK TEKCTOBBIX, TaK U

IMMPAKTUYCCKUX 3a7a4.

IIpUBE/ICHUE

JJIeMeHTbI CTATUCTHKH, BeposiTHOCTH. KoMOMHaTOpHBbIE 3a1aun

QJICMCHTAPHLIC IPCACTABJICHUA, CBA3AHHBIC C
HpI/I6J'II/I)KéHHbIMI/I 3HAa4YCHUSIMU BCINYNH.

> HCII0JIb30BaTh  MPOCTEUIINE  CIIOCOOBI | » npuoOpecTH MepBOHAYAIIbHBIN OIIBIT

MPEACTABICHUS M aHallM3a CTAaTUCTUYECKUX | OpraHu3aluu cOopa MaHHBIX TIPU IPOBEICHUH

JAHHBIX ompoca 00IIeCTBEHHOTO MHEHHS, OCYIIECTBIISATh MX

> pemartb KOM6I/IHaTOpHI>Ie 3alayd  Ha | AHAJIU3, ONPEACTABIIATh PE3YJIbTAThl OIIPOCa B BU/AC

HaxXxo0XKICHUE KOJIMUECTBA  OOBEKTOB Wiy | TaOJIMIBL, AUArPAMMBI;

KOMOWHALIUIA. > HAY4YUTHCA HEKOTOPBIM CIIC{UAIbHBIM

npuéMaM perieHns] KOMOMHATOPHBIX 3a/1a4.

HN3mepenusi, npudInKeHusl, ONEHKHU

> HCII0JIb30BaTh B XOJE pCIICHUSA 3a7ad | » MOHATH, YTO YHCJIOBBIEC JIaHHBIEC, KOTOPBIE

UCMOJB3YIOTCS  JJISl  XapaKTepUCTUKU OOBEKTOB
OKPY>KaIOIEro MUPA, SIBJISIOTCS MPEUMYILIECTBEHHO
OpUOIMKEHHBIMY, YTO MO 3alMCU MPHOIMKEHHBIX
3HaYeHUH, coJepXKamuxcs B HH(GOPMAIMOHHBIX

U3yUYEHHsI Pa3HOOOPA3HBIX PEabHBIX CHUTYaIlUH,
pemiaTh TEKCTOBBIC 3aJa4y  alreOpandecKum
METOJIOM;

UCTOYHHMKAX, MOXHO CYAUTb O IOTPELIHOCTH
IpUOIMKEHHUS.
YpaBueHnus
> pemars mpocTeiiye ypaBHEHUs C OJJHOH | > OBJIAJIETh CHEIUAIBHBIMM  NpUEMaMu
[IEPEMEHHOMN; pELICHUs ypPaBHEHMUI;
> MOHUMATh ypaBHEHHE KaK Ba)KHEHIIYIO | » YBEPEHHO NPHUMEHATH anmnapar ypaBHEHMU
MaTeMaTHYeCKyl0 MOJeNb M ONHCaHWA U | JUISI  pelIeHHs  pa3HoOOpasHBIX  3agady M3

MAaTEMaTUuKH, CMCKHBIX IPCAMETOB, IIPAKTUKHU




HepaBencrBa

> MOHUMATh ¥ TPUMEHITH TEPMHHOJIOTHIO | »

YBEPEHHO MIPUMEHSTH arapar

U CHMBOJIMKY, CBSI3aHHBIE C OTHOIICHHWEM | HEPaBEHCTB, JUIA  pELICHUS  pa3zHOOOpa3HBIX
HEPABCHCTBA, MaTeMaTHYeCKUX 3aJad M 33Ja4 U3 CMEXKHBIX
> IIPUMEHATH aIlllapaT HEPAaBEHCTB, Ul | IPEIMETOB, IPAKTUKH;

pelICHuA 3aaa4.

Harasanas reoMeTpust

> pacro3HaBaTh Ha  4epTekax, pPHUCYHKAX,
MOJEISIX M B OKPYXKAWOIIEM MHpPE IUIOCKHE H
[IPOCTPAHCTBEHHbIE I'€OMETPUUECKUE (UIYphl U UX
JJIEMEHTBI;

> CTPOUTH YIUIBI, ONIPENECIATH UX I'PagyCHYIO
MEpY,
> pacro3HaBaTh U H300paXkaTh pa3BEPTKH Ky0a,

IPSIMOYTOJIBHOTO  MapajuiesIenunea, IpaBUIbHOU
MUpaMU/Ibl, HUJIMH]IPpA U KOHYCA;

> OMpeNeNnsiaTh MO  JHUHEHHbBIM  pa3Mmepam
pa3BEPTKU (QUIyphl, JIMHEHHbIE pa3Mepbl camoi
¢burypsl 1 Ha000pOT;

> BBIYHCIISATH 00BEM IPSMOYTOJIBHOTO
napajuiesienunesa u Kyoa.

> HAy4YUThCS BBIYUCIISATH 00BEM
POCTPAHCTBEHHBIX T'€OMETPHYECKUX (UTYP,
COCTaBJICHHBIX u3 IPSMOYTOJIBHBIX
HapaJuIeIenuIeoB;

> YIIIYOUTh W Pa3BUTH INPEICTABICHUS O
IPOCTPAHCTBEHHBIX T€OMETPUIECKUX (DUTYpaX;
> HAYYHUTHCS TPUMEHATH PAa3BEPTKU IS

BBIIIOJTHCHHUA MPAKTUYCCKUX PACUCTOB.

I'eomerpuueckue purypsl

> I10JIb30BATHCA SA3BIKOM TreoOMETpUn JJIA
OmmruCaHusd MNOPEAMETOB OKPYXKAOIMIETO MHpa H HUX
B3aMMHOTO PACIIOJIOKEHUS;

> pacrno3HaBaTh U HM300paxaTh Ha 4Yeprexax H
pUCYHKaX  reoMmerpuueckue (GUIypsl U UX
KOH(UTYpAIINH;

> HaXOJUTh 3HAYEHUS JUIUH JIMHEHHBIX (QUTYp,
rpagycHyro mepy yriaoB ot 0 go 180°;

> pelIaTh HEeCI0XKHbIE 3a7ja4l Ha TIOCTPOEHUE.

> HAy4UTCS  TIOJIb30BATHCS  SI3BIKOM
FCOMETPUH  JUISI  ONHUCAHHUS  NPEAMETOB
OKPY)KA[OIIEro MHpa H WX  B3aUMHOIO
PacIoI0KEHUS;

> pacrio3HaBaTh M M300pakaTb  Ha
yepTe’kax M PUCYHKaX TeOMETPHUYECKHE
GbuUrypsl 1 UX KOHPUTYpALIHH;

> HAXOJIUTh 3HAUCHHS [UIMH JIMHEHHBIX
buryp, rpagycHyto mepy yrios ot 0 mo 180°;
> pemaTh ~ HECJIIOKHBIE  3aJadyd  Ha
IOCTPOCHHE.

HN3mepenne reoMeTpu4ecKUX BeJTHYHH

> HCIIOJIB30BATh CBOMCTBa HN3MCPEHUA >

HCIIOJIF30BaTh CBOMCTBA U3MCPCHUA JINH,

JUTMH, TUIOIIAJCH W YIJIOB NpPU PEIICHUHW 3ajady | IJIOMaJed W YIJOB TIPH PEIICHHH 3aJad  Ha
Ha HaxOXJEHWE JUIMHBI OTpe3Ka, TIpaJyCHOH | HAXOXJEHHWE [UIMHBI OTpe3Ka, TpagyCHOHW MephI

MCPEI yI'jia; yria,

> BBIYUCIEITh IUIOHIAAW IMPAMOYI'OJIBHUKA, > BBIUUCIATE  IJIOM[AAX  IPsSAMOYI'OJIbHUKA,
KBaJpara, KBajpara,

> BBIYHCJIATH JJINHBI JIMHEWHBIX DJIEMEHTOB | » BBIUMCIISITh JJIMHBI JUHEHHBIX DIIEMEHTOB

¢buryp u ux yrisl, popmyinsl mwiomanaeit puryp; | puryp u ux yrisl, GopMyisl momanen guryp;

> pemiatb  3aJa4yd = HAa  NPUMEHEHHE | »

peliath 3a/1a4il Ha MpUMEHEeHHe (GOopMYIIbl

(I)OpMyJ'IH Jiomaau nmpsMoyroJibHuKa, KBaapara. | Ijonaanu npAMOyroJibHUKa, KBaJpara.

Koopanuarsl

HaxXO0JUTh KOOPAUHATHI TOYKH.

OBJIAICT KOOPAWHATHBIM MCETOJAOM PCHICHUS
3aaaq.

Pabora ¢ unopmanuei

> 3aMoJIHATH ~ MpocTeiimue  Tabnuubl 10
pe3yabTaTaM BBINOJHEHHUS MPAKTUYECKOH pPaboTHI,
10 PUCYHKY;

> BBITOJIHATE JACHCTBHS 110 aITOPUTMY;

> YUTATh IPOCTENIINE KPYTOBbIE JUArpaMMBbl.

> YCTaHABJIMBATb 3aKOHOMCPHOCTD
PacCIiOJIOKCHHA NAHHBIX B CTPOKAX U CTOJ'I6I_I8.X
Ta6J'II/II_IBI, 3aIllOJIHATH Ta6n1/1uy B COOTBCTCTBHUH
C YCTaHOBHeHHOﬁ 3aKOHOMCPHOCTBIO;

> BBINIOJIHATh JIEUCTBHUSA IO AJITOPUTMY;
IMPOBEPATH IMPaBUIIBHOCTH TOTOBOTO
AJIrOpUTMaA.




6 Kjace
y'leHI/IK Hay‘lI/ITCH:

» TOHHMMATh OCOOCHHOCTHU JAECCATUYHON CUCTEMBI CUHUCIICHUS;

» HCIOJIb30BaTh MOHATHS, CBA3aHHBIC C IETMMOCTBIO HATYpPAJIbHBIX YHCEI;

» BBIpaXaTh YKCIa B SKBUBAJCHTHBIX (popMax, BeIOMpas HanOoJee MoAXOMISIIYI0, B 3aBUCHMOCTH OT
KOHKPETHOW CUTYalllH;

» CpaBHMBATH U YIOPSI0YMBATH pallMOHAIBHBIC YNCIIA;

» aHAIM3MPOBATH TPAPUKH 3aBUCUMOCTEH MEXIy BEIMYMHAMU (PACCTOSIHUE, BPEMS; TEMIIEpaTypa U T.
IL);

» BBINIOJHATH BBIYMCICHUS C PAllMOHAIBLHBIMU YHCIAMH, COUYETas YCTHBIE W MHCHMEHHBIC MPHEMBI
BBIUMCIICHUH, IPUMEHSATH KaJIbKYIATOP.

» aHAIM3UPOBATH TPAPHKH 3aBHCUMOCTEH MEXK/Ty BETHUYNHAMH.

»  BBITIOJHATH OTIEPALMHU C YHCIIOBBIMH BBIPAKECHUSIMH;

» BBITIOJHATH MpeoOpa3oBaHusi OYKBEHHBIX BBIPAKEHUH (PacKphITHE CKOOOK, MPUBEICHHUE MOT00OHBIX
ClIaraeMbix);

» pelaTh JUHEWHBIC YPaBHEHUs, PEIIaTh TEKCTOBBIE 33/1a41 ATeOpandecKuM METOJIOM.

» pacro3HaBaTh Ha 4YepTekKaxX, pPHUCYHKaX, MOJACISIX M B OKPYXAlOIMIEM MHpPE IUIOCKHE W
MIPOCTPAHCTBEHHbIE T€OMETPUUECKHE (PUTYPBI U UX FIEMEHTHI;

» OmpeNensaTh 10 JMHEHHBIM pa3MepaM pa3BEPTKH (QHUTYPHI JIHHEHHBIE pa3Mepbl caMod (UTYpBI H
Hao000poT;

» HaxomuTs AMMHY OKPY)KHOCTH M TUTOIIA/Ib KPYTa.

» WCIOJIb30BaTh MPOCTEUIINE CIIOCOOBI TIPEACTABICHHUS M aHAIN3a CTATUCTHYECKUX JIAHHBIX;

» pemaTh KOMOMHATOPHBIE 33/1a4H HA HaX0XKJICHHE KOJIMYeCTBa 00bEKTOB MM KOMOWHAIIHIA.

Y4eHHK CMOKET HAYYHThCH:

»  TI03HAKOMUTHCS C TIO3UITHOHHBIMU CHCTEMaMHU CUUCIICHHS ¢ OCHOBAHHUSMH, OTIIMYHBI MU OT 10);

» yriyOUTh M pa3BUTh MPEICTABICHUS O HATYPAIBHBIX YHCIIAaX U CBOMCTBAX JCINMOCTH;

» HAY4UTbCS HCIOJB30BaTh MNPUEMBI, PANMOHAIM3UPYIOMINE BBIYMCICHUS, NPHOOPECTH HAaBBIK
KOHTPOJIUPOBATh BBIUMCIICHHS, BEIOUPAs NOIXOAIMN I CUTYallH CIIOCO0.

»  pa3BUTbH NPE/ACTABICHUSA O OYKBEHHBIX BRIPAKCHUAX M UX MPeoOpa30BaHUsAX;

> OBJIQJIETH CIICIHATIBHBIMU NPUEMaMH pEIICHHs YpaBHEHUH, NMPUMEHSTH anmapar ypaBHEHHH JUIs
pEILIeHNs KaK TEKCTOBBIX, TaK U NPAKTHYECKUX 3a/1a4.

» HAY4UTbCS BBIUUCIATH OOBEM IMPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYp, COCTABICHHBIX U3

IIPSIMOYTOJIBHBIX [TapaJIICIICIIAIIE OB,

yIIIyOUTh M pa3BUTh NPEJICTABIEHHS O IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax;

HAy4YUTHCS IIPUMEHATD NOHATHE Pa3BEPTKHU AJIS BBIIOJIHEHUS TPAKTUYECKUX PACYETOB.

IpUoOpecTH NEepBOHAYAIBHBIM OMNBIT OpraHM3aluu cOopa JaHHBIX IPH IPOBEIECHUU OIpoca

OOIIIECTBEHHOTO MHEHUS, OCYIIECTBIIATh UX aHaIU3, MPEACTaBIATh PE3yJbTaThbl ONpoOca B BHJIE

TaOJIHIIBL;

» HaAYYUTHCS HEKOTOPHIM CHEIUAIBHBIM MTPUEMaM pelIeHUs] KOMOMHATOPHBIX 3a/1ay.

YV V

7 kaacc aaredpa
AnredOpanyeckue BbIpasKeHU s
Yuyammiics HAYUMTCH!
» ONEepUPOBaTh MOHITHUIMH «TOXIECTBO», TOXKICCTBEHHOE NpeoOpa3oBaHUE», pellaTh 3aJ1adH,
cojJiepkalue OyKBeHHbIE JaHHbIE, paboTaTh ¢ POpMYylIaMu;
> BBINOJHATH NPeoOpa3oBaHME  BBIPAKEHUH, COJACPKAIIMX CTENEHH C  HATYPaJIbHBIMH
MOKa3aTesIMu;
> BBITIOJHATh TOXICCTBEHHBIE MPEOOpPA30BaHMS PAIIMOHAIBHBIX BBIPAKCHUH HA OCHOBE TPABUII
JIeCTBUI HaJT MHOTOYJIEHAMH;
> BBITIOJHATD PA3JIOKEHHE MHOTOUYICHOB HA MHOXKUTEIH.
Yuammiics noJy4uT BO3MOKHOCTh HAVUUThCH:
> BBINOJIHATH MHOTOIIATOBBIC TPE0OPa30BaHUS PAIMOHAIIBHBIX BHIPAKEHHM, IPUMEHSIST ITUPOKHIT
Habop crocoO0B U MPUEMOB;
» TNPUMCHSATH TOXJECTBCHHbIC NpPeoOpa3oBaHUs Ui PEIICHUS 3aJad W3 Pa3JInYHbIX pa3JIeiioB

Kypca.




YpaBHeHus1
Yuammiicss HAYYUTCS

» pemath JHMHEHHBIC YpPaBHEHHUS C OJHOM INEPEeMEHHOW, CHUCTEMbl ABYX YpPaBHEHHH C JByMSA
IIEPEMEHHBIMU;

» TOHMMAaTh YpaBHEHHE KaK BKHEHIIYI0 MAaTEeMaTHYECKYI0 MOJENb Ui OMHCAHUS U M3Y4CHUS
pa3zHo0Opa3HBIX PeaTbHBIX CUTYAlUH, PelIaTh TEKCTOBBIE 33/1a4H aIreOpanyecKiuM METOIOM;

» TPHUMEHATh TrpaduyecKkue NPEeACTaBICHUS UIS HCCIECIOBAaHHS ypaBHEHWH, HCCICIOBAHUSA H
pEeLIEeHUs CUCTEM YPaBHEHUH € ABYMS IEPEMEHHBIMHU.

Yuammiicsl NoJyYUT BO3MOKHOCTh HAYYUTBLCH:

» OBIQJIETh CIEIHUATIBHBIMU MPUEMAMU PEIICHHs] YPaBHEHWH M CHUCTEM YPaBHEHUWH; YBEpEHHO
NPUMEHATH anmapaT YpaBHEHHH Ui pPEUIeHHsS pPa3sHOOOpPa3HBIX 3a/a4 W3 MATEMAaTHKH, CMEKHBIX
IIPEIMETOB, IPAKTUKH;

» TPUMEHATH rpaduyecKre NpPeACTaBICHUS sl UCCICIOBAaHHUS ypaBHEHUH, CUCTEM YpaBHEHHH,
coJiepKaliux OyKBeHHbIE KOAPPUIIUEHTHI.

D yHKUUHA
Yuammiicss HAYYUTCSH

» TIOHMMAaTh W WCIOJB30BaTh (YHKIMOHAIBHBIE TOHSTHS, $3BIK (TEPMHHBI, CHMBOJWYECKHE
0003HaYEHMS);

» CcTpouTh rpaduKu JIMHEHHOH (pyHKIMH, HCCIe0BaTh CBOWCTBA YHCIOBHIX (DYHKIIMI Ha OCHOBE
W3Y4EHHUS MMOBEJCHUS UX TPapUKOB;

» TOHMMATh (PYHKIHIO KaK BaKHEHIYIO MaTeMaTHYECKYIO MOJIENb JUIsl OTIMCAHUS TPOIIECCOB U
SIBIIGHUH OKPY)KAIOILIEro MHpa, IPUMEHATh (PYHKIMOHAIBHBIN S3bIK JUISI ONMUCAHUS U HMCCIEAOBAHUSA
3aBUCHUMOCTEN MeXy (PU3NUECKUMU BETUUUHAMU;

Yuammiicsl HoJyYUT BO3MOKHOCTh HAYYUTHLCH:

» TIPOBOJUTH HCCICJOBAHUS, CBS3aHHBIE C W3yYCHHEM CBOWCTB (YHKIHMH, B TOM YHCIE C
HCIIOJIb30BAHNEM KOMIIBIOTEPA; H OCHOBE TpaMKOB H3YYEHHBIX (DYHKIUH CTPOUTH OO0JI€ CIOMXKHBIE
rpaduku (KyCOYHO-3a/IaHHbBIC, C «BBIKOJOTHIMIY TOUYKAMH H T. I1.);

» WCIONB30BaTh (YHKIMOHAIBHBIC IIPEICTaBICHUS W CBOMCTBA (QYHKIMHA Ui  PEIICHHS
MaTEeMaTUYECKHX 3a7a4 U3 Pa3IMYHbIX Pa3eIoB Kypca.

7 KJacc reoMeTpus

Y4YeHUK HAYYUTCSH:

» pacro3HaBaTh Ha 4YepTekKaxX, PHCYHKaX, MOJCISIX W B OKpYXKAlOIIeM MHUpPE IUIOCKUE W
MIPOCTPAHCTBEHHbIE reoMeTprueckue (Urypbl (Touka, mpsiMasi, OTPE30K, JIyd, Yroj, TPEyroJbHUK,
OKPY>KHOCTB, 11ap, chepa, napajiesenumnes, nupaMuaa 1 Jip.);

» Ppacrno3HaBaTh BUJBI YIIIOB, BUBI TPEYTOJIBHUKOB;

» OIpeAesaTh 1Mo YepTexky GUrypsl e€ mapameTpsl (JJIMHA OTpe3Ka, TpajyCcHas Mepa yria, 3JeMEHTHI
TPEYroJbHUKA, ICPUMETP TPEYTOJbHUKA U T.11.);

» pacro3HaBaTh pa3BEepPTKH Ky0a, MPSMOYTOJIBHOTO IapajuleienuIe/ia, MPAaBUIbHOW MUPaMUJIbI,
WIMHPA U KOHYCAa;

» TI0JIb30BaThCsl S3bIKOM TEOMETPHUH JJIsi ONUCAHUS MPEIMETOB OKPYXAFOIIET0 MHPAa U MX B3aMMHOTO
PacIoJIOKEHUS;

» pacro3HaBaTh M U300pakaTb Ha 4YepPTeX)KaX M PHUCYHKAX TeOMETpUYecKne (Urypbl U UX
KoH(pUrypauuu;

>

HaXOJUTh 3HAUEHMs! JUIMH JIMHEHHBIX 3JIEMEHTOB (DUTYp U UX OTHOLICHHUS, TPASyCHYIO MEpY YIJIOB

ot 0° 1o 180°, mpuMeHss onpeeneHus, CBOWCTBA U MPU3HAKK (GUIYp M HX 3JIEMEHTOB, OTHOIIECHHUS

¢buryp (paBeHCTBO, CPaBHEHUE);

» peliath 33/1a4d Ha JI0Ka3aTeIbCTBO, ONMMPASCh HA M3yYEHHBIE CBOMCTBA (DUTYp U OTHOIICHHH MEXIY
HUMU U IPUMEHSS U3YUYEHHBIE METO/IbI I0KA3aTeNbCTB;

» pelate NpOCTeHIIMe 3aJayd Ha MOCTPOEHUE, NMPUMEHSs OCHOBHBIE AITOPUTMBI TOCTPOSHHS C
MTOMOIIBIO IUPKYJISI M IMHENKN;

» peliath NpOoCTEeUIne MIIaHUMETPUIECKHIE 3a/1a41 B IIPOCTPAHCTBE.

IHosryynT BO3MOKHOCTH MCIOJIb30BATH NPHOOPETEHHBbIC 3HAHUSI M YMEHHSI B INPAKTHYECKOM

AeATeJJbHOCTH U NOBCEAHECBHOM KU3HH JJIS1:



» yriyOlleHHs W pa3BUTUS MPEACTABICHHHA O IUIOCKMX M TIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX
¢urypax (Touka, mpsiMas, OTpPE30K, Jyd, YroJ, TPEYroJbHUK, OKPYKHOCTh, wIap, cdepa,
napajuieJenune], npusMa u jp.);

» TPUMEHEHUS MMOHIATUS PA3BEPTKH VIS BBITOJIHEHUS MPAKTHYECKUX PACUETOB;

» OBJAJICHHUS] METOJIAaMH PEIICHUS 33]a4 HA BBIYMCICHUS U JI0OKA3aTeIbCTBA: METOJOM OT IMPOTUBHOTO,
METO/IOM Tiepebopa BapuaHTOB;

» TPHOOPETEeHHUsI OMbITa MPUMEHEHHsS aireOpanyeckoro ammapara Ipu PelIeHHH T'eOMETPHYECKHX
3ajay;

» OBJAJEHHs TPAIUIMOHHOW CXEMOW pelIeHHs 3a/Ja4 Ha IOCTPOCHUE C IOMOIIBI0 LHUPKYIS H
JUHEWKH: aHAJIN3, TIOCTPOCHHUE, TOKA3aTEIbCTBO U UCCIIEIOBAHNE;

» TPHOOPETEHUS OIBITA UCCIIEIOBAHNS CBOWCTB TNIAHUMETPUUYECKUX (UTYD.

8 kyacc aaredpa
Anzedpauueckue sviparicenus

YdeHuk  HAyY4YUTCSl:  ONEPUPOBATH  TMOHATHUAMH  «TOXIECTBO»,  «TOXKICCTBEHHOE
npeoOpa3oBaHMe», peliaTh 3aJadd, cojep)kaliue OYKBEHHbIE JaHHble, paboTaTh C QopMyIamu;
OTIEPUPOBATH TOHSATHEM KBAJIPATHOTO KOPHS, TPUMEHSITh €ro B BBIYUCICHHUSX, BBIMOJIHATH
npeoOpa3oBaHKe BBIPAXKEHUN, COAEpIKAIlUX CTETIEHU C LENbIMU MOKA3aTelsIMU U KBaJpaTHbIE KOPHU;
BBITIOJTHATH TOXK/I€CTBEHHBIC TIPEOOPA30BaHUsS PAllMOHATIHFHBIX BRIPAKEHUN HA OCHOBE MPABUII JIEHCTBHI
HaJ MHOTOWIEHaMU U auredbpandyeckuMH JpoOsIMH; BBINOJHITH pA3JOKEHHE MHOTOWIEHOB Ha
MHOHUTEJIH.

Y4YeHuK MoJy4YuT BO3MOKHOCTD: BHINIOJHATH MHOTOIIATOBbIE MPeoOpa30BaHuUs pallMOHAIbHbIX
BBIPQKEHUHN, NPUMEHSS IHUPOKUA HA0Op CMmocoOOB H MPUEMOB; TPUMEHSTH TOXKICCTBEHHBIC
npeoOpa3oBaHus Ui PEIICHHUs 3a/1a4 U3 pa3INdHbIX Pa3/leoB Kypca.

Ypasnenua

YdeHMK HAYYHMTCS: PEIIATh OCHOBHBIE BUbI PALIMOHAIBHBIX YPAaBHEHUN C OJHOW NEPEMEHHOM,
CUCTEMBI JIByX YPAaBHEHMH C JBYMs II€PEMEHHBIMHM; IIOHMMAaThb YpPaBHEHUE KaK Ba)KHEUIIYIO
MaTeMaTHUYeCKYyl0 MOJENb Ul ONHCAaHUS W W3YUEHHUs Pa3HOOOPa3HBIX peajbHBIX CHUTYallUil, periarhb
TEKCTOBbIE 3a7auu ajreOpanyeckuM METOJIOM; TMPUMEHATh Trpaduueckue MpeacTaBICHUS s
HCCIEA0BaHUsl yPABHEHU M, UCCIIEJOBAHUS U PEILICHUS CUCTEM YPABHEHUN C IBYMS IIEPEMEHHBIMHU.

Y4eHHK MOJIYYUT BO3MOKHOCTD: OBJIAJETh CIIEHMAIbHBIMU NPUEMAMH PELICHUS] YPaBHEHUN U
CUCTEM ypaBHEHHUH; YBEPEHHO MPUMEHSTH almapar ypaBHEHHUH Ui pelieHus] pa3HoOOpa3HbIX 3a1ad U3
MaTeMaTHK{, CMEXHBIX TMPEIMETOB, IMPAKTUKH; MPUMEHATh TpaduyecKue MpeACTaBICHUS Ul
UCCIIeIOBAaHUS YPaBHEHH, CUCTEM YpPaBHEHU, COJIEpKaINX OYKBEeHHbIE KOAPDUIIUECHTHI.

Yuc/i0Bble MHOKECTBA
Y4YeHUK HAYYUTCH !

» TOHHMATh TCPMHHOJIOTHIO U CHMBOJIUKY, CBS3aHHBIC C TIOHSATHEM MHOYKECTBA, BBIIOJHSATH Ol EPALIUU
HaJl MHO>KECTBaMU;

» HCIOJIb30BaTh HAYaIbHBIC MIPEICTABICHHUS O MHOXKECTBE JCHCTBUTEIILHBIX YHCEI.
Y4eHUK MOJYYUT BO3MOKHOCTD !

» pa3BUBATH MPEJICTABICHUEC O MHOXKECTBAX;

» pa3BUBaTh IMPEICTABICHHE O YHCJIEC W YUCIOBBIX CHCTEMaxX OT HATYpPaJbHBIX JO JCHCTBUTEIbHBIX
YHUCEJ; O POJIK BEIYUCIICHUM B PAKTUKE;

» pa3BUTh U YIIyOWTh 3HaHHS O JCCATUYHOW 3alMCH JCHCTBUTEIBHBIX 4YHCEN (IIEPUOJUYCCKUC W
HEenepuoMIecKue qpoou).

Dyukyuu

Y4YeHUK HAYYMTCS: TOHUMAaTh M HCMOJNb30BaTh (PYHKIMOHAIbHBIE TOHATHUS, S3bIK (TEPMUHBL,
CUMBOJINYECKUE 00O03HAUEHUs); CTPOUTHh T'padUKH dIeMEHTApHBIX (QPYHKIWN, HCCIEIOBaTh CBOICTBa
YUCIOBBIX (YHKIMM HAa OCHOBE HW3Y4eHHUs TMOBEACHHUS HX TpaduKOB; MOHMMATH (YHKIHIO Kak
BOKHEMIIIYI0O MaTEMaTUYECKYI0 MOJENb JUIsl ONMUCAHUs MPOLIECCOB U SIBIICHUM OKpPYKArOUIEro Mupa,
MPUMEHSITh (DYHKIIMOHANBHBIA S3bIK /U  OMUCAHWS W MCCIEHOBAHUS 3aBHCUMOCTEH MEKIY
(U3MUYECKUMU BETUYNHAMU;

Y4eHMK NMOJYYUT BO3MOKHOCTD: IIPOBOJIUTH UCCIIEIOBAHMS, CBA3aHHBIE C U3yYEHUEM CBOWCTB
(GYHKIHI, B TOM 4YKCIE C UCIOJIB30BaHHEM KOMIIBIOTEPA; Ha OCHOBE TpaUMKOB M3y4EHHBIX (DYHKIUN
CTpOUTH Oojee ciloxHbIe Trpapuku (KyCOYHO-3a[laHHBIC, C «BBIKOJIOTBIMM» TOYKAMH U T. I.);




UCIOJb30BaTh (PYHKIMOHAIBHBIE TPEICTABICHUS M CBOWCTBA (YHKUUN pelIeHUsS MaTeMaTUYEeCKUX
3a/1a4 U3 pa3JInYHBIX Pa3JesoB Kypca.

8 Ky1acc reomerTpus
Y4yeHHK HAYYMTCH:
YeTbIpexyroJbHUKH

W3yunt Hanbojee Ba)KHBIC BBl YETHIPEXYTOJBHUKOB — IMapajuiesiorpamMM, MpsIMOYTrOJbHHK,
poMO, KBajpaT, Tpamneuuio; JaTh MpeAcTaBieHue o (Gurypax, oOragaronmx O0CeBOW WM IEHTPATbHOU
CUMMeETpUeEn
ITonoOue TpeyronbHUKOB

VY3HaeT MOHATHE TOAOOHBIX TPEYrOJIBHUKOB, TPU3HAKA TOAOOHS TPEYroJbHUKOB U UX
npuMeHeHus. Ha ocHOBe NMpHU3HAKOB MOJOOHS JOKaXET yTBEPKACHUE O TOYKE MEPEecedYeHUs] MEIHaH
TPEYrOJIbHUKA, a TakXkKe [Ba YTBEPKICHUS O NPOTOPIHUOHAIBHBIX OTPE3KaX B MPSIMOYrOJIHHOM
TpeyrosubHuKe. [Toydut mpencraBieHne o MeTo/ie mo1o0us B 3a/1a4ax Ha TIOCTPOCHHUE.
Pentenne npsiMOyroibHbIX TPEYroJbHUKOB

Y3naem o>neMeHTBI TPUTOHOMETPUM — CHHYC, KOCHMHYC MW TaHI€HC OCTpPOro yria
IIPSIMOYTOJIBHOTO ~ TPEYTOJBbHMKAa W CBOMCTBA, BBIPAXKAIOIIME METPUYECKHE COOTHOLICHHS B
MIPSMOYTOJIBHOM TPEYrOoJIbHUKE W  COOTHOLICHMS  MEXAYy CTOpPOHAMHU U 3HAYCHUSIMH
TPUTOHOMETPUYECKUX (QYHKIMH B NPSAMOYTOJbHOM TpeyrojbHuke. Hayuutcs BBIBOJIUTH

TPUTOHOMETPUYIECKUX (OPMYIIBI, BBIPAKAIONIUX CBSI3h MEXIY TPUTOHOMETPUYECKUMHU (DYHKIHMSIMU
OJHOTO M TOTO K€ OCTPOTO yIja, 3HAYeHUI CUHYyCa, KOCUHYCa, TAHT€HCA U KOTaHTeHca 1 yriioB 30°,
45°, 60°, a Takke BBEIECHHE OCHOBHOTO TPHUTOHOMETPHUYECKOrO ToOXJAecTBa. IIpumeHeHme Bcero
M3Y4YEHHOT'O K PEIIEHUIO MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB U K PELICHUIO 3a]a4
MHuoroyroabHuku. [L1omaas MHOroyrojibHuKa

Pacimput u yriayOuT nosydyeHHble B 5S—6 Kiaccax MpeACTaBlieHuss 00 M3MEpPEHUH U BhIUMCIIe-
HUU [Iomanei; (Gopmynsl miomaaen npsMoyroiabHIKa, apajjierorpaMmma, TpeyrojibHUKa, Tparneuuu.
Hayuurtcss nuceiBaTh MHOTOYTOJBHHUK, €rO 3JIEMEHTBHI; BBIIYKJIbIE W HEBBIITYKJIbIE MHOIOYTOJIbHUKH.
N300paxkaTh 1 HAXOIUTH HA PUCYHKAX MHOTOYTOJIBHHUK U €T0 3JI€MEHThI; MHOTOYTOJIbHUK, BIIICAHHBII B
OKPY’KHOCTb, 1 MHOTOYTOJIbHHUK, ONMHUCAaHHBIH OKOJIO OKPY)KHOCTH. BbiBo1 (hopMyn Ui BBIYUCIECHUS
IJIOIIAJIe MPSIMOYTOJIBHHKA, IMapajuieorpaMMa, TPEYroJjbHUKA, TPANEMU OCHOBBIBAETCA Ha JBYX
OCHOBHBIX CBOMCTBax IUIONIAJECH, KOTOpPBIE MPUHUMAIOTCS HCXOJd W3 HArJIAIHBIX NPEICTaBICHUN, a
TaKke Ha (GopMmyse IUIOLIaANd KBajpara, 000CHOBaHHWE KOTOPOM He sBISETCS 00s3aTeNbHBIM JJISl yda-
muxcs.  Jloka3aTenbCTBO  TEOPEMBI O CyYMME€  YIVIOB  BBIIYKJIOIO  IM-YroJIbHUKA, IUIOLIAIU
MPSIMOYrOJIbHUKA, IUIOIIAAM TPEYrojbHUKAa M IUIOIaauM Tpaneuuu. I[IpuMmeHeHne H3ydyeHHbIX
omnpezeneHui, TeopeM u GopMys K PELISHUIO 3a/au.
MOJIYYUT BO3MOKHOCTD:

» OBJIQJIETh METOJIAMH PELICHUS 3a]ad Ha BBIYMCICHUS M J0Ka3aTeJIbCTBA: METOJOM OT IPOTUBHOTO,
METOJIOM N0J00Us, METOI0M Iepedopa BApUaHTOB U METOJ0M F€OMETPUYECKUX MECT TOYEK;

» TpUOOpecTH OMBIT TNPHUMEHEHHUS anreOpandeckoro M TPUTOHOMETPHYECKOTO ammapara ¥ ujaei
JBYDKEHUS NIPH peLLICHUH T'€OMETPUUECKUX 3a/1a4;

» OBIIQJIETh TPAJAUIMOHHOW CXEMOH pelIeHus 3aha4 Ha IOCTPOCHHUE C IOMOLIBIO LUPKYIS U
JMHEWKU: aHaJIN3, IOCTPOCHUE, JOKA3aTeIbCTBO U UCCIIEI0OBAaHUE;

» Hay4UThCS peaThb 3aJjauu Ha
IIOCTPOEHHE METOJJIOM T'€OMETPUUECKOI0 MECTa TOYEK U METOJIOM 000,

» BBIUUCIATH IUIOMIaa  (UTYp, COCTaBICHHBIX W3 JBYX WIM 0OoJiee MPSIMOYTOJbHHUKOB,
[apajuIeIOTPaMMOB, TPEYTOJIBHUKOB, Kpyra U CEKTOPa;

» BBIUUCIATH  IUIOMIQAM  MHOTOYIOJBHUKOB, HCIOJB3ysS  OTHOLICHHS  PAaBHOBEIMKOCTH U
PaBHOCOCTABIEHHOCTH;

» TPUMEHATh anreOpandyeckKuil MU TPUTOHOMETPUYECKUH ammapaT U HJed JBW)KEHUS TNPH PELICHUU

3aJla4 Ha BBIYMCJICHUE IJI0IIaaei MHOT'OYT'OJIbHUKOB

9 ksacc aaredpa

HepaBencrBa

OOyy4aromuiicss Hay4YuTCs:

» TIOHUMAaTh TEPMHHOJOTHIO W CHUMBOJIMKY, CBS3aHHBIE C OTHOIICHWEM HEPaBEHCTBA, CBOWCTBA
YHCIIOBBIX HEPABEHCTB,;
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>

>

pelaTh JIMHEHHBIE HEPAaBEHCTBA C OJHOW IIEPEMEHHOM M HUX CHUCTEMBI; pEIlaTh KBaJIpaTHBIC
HEPaBEHCTBA C OMOPOii Ha rpadudeckre MpeaCTaBICHHUS;
IIPUMEHSATH aIapaT HEPABEHCTB Ul PELLICHUs 3a1a4 U3 Pa3JInYHbIX Pa3JesoB Kypca.

OOyyaromuiicss MOJy4UT BO3MOKHOCTD!

>

>

OBJIAZIETh Pa3HOOOPa3HBIMHU NMpUEMAMH JI0Ka3aTeIbCTBA HEPABEHCTB; YBEPEHHO MPUMEHSATH amrapar
HEPAaBEHCTB /ISl pELIECHHs pa3HOOOPa3HbIX MATEMaTUYECKUX 3a/1a4, 3aJ1a4 U3 CMEKHBIX IIPEIMETOB U
MIPaKTHKU;

IMPUMEHATh TpaUyecKUe MPEACTABICHUS JUIsl UCCIIEOBAaHUS HEPABEHCTB, CHUCTEM HEPABEHCTB,
coJiepKaliux OyKBEeHHbIE KOAPPUIIUECHTHI.

Keaaparnunas gpyHKuus.
OOyyaromuiica HayuYuTCs:

>

>

MIOHUMAaTb M HCIOJIb30BaTh (YHKUMOHAIbHbIE TIOHATUSA, S3bIK (TEPMHUHBI, CHMBOJIMYECKUE
0003HAYCHHS);

CTpOUTH I'paUKK IEMEHTapHBIX (QYHKIUI, HCCIE0BaTh CBOMCTBA YMCIOBBIX (DYHKIMI Ha OCHOBE
W3Y4EHHUS MMOBEJCHUS UX TPAapUKOB;

MOHUMAaTh (YHKIUIO KaK BaXXHEHIIYH0 MaTeMaTUYEeCKyH0 MOJENb JJi OINUCAHUS IPOILIECCOB U
SIBIICHUN OKPYXKAIOUIEro MHpa, MIPUMEHATh (DYHKIIMOHAIBHBIN S3bIK IS ONMCAHUS U UCCIICOBAHUS
3aBUCHUMOCTEN MEXy (PM3MUECKUMU BETUYUHAMU;

MMOHUMATh U UCIOJIB30BaTh SA3bIK MOCIIEI0BATENbHOCTEN (TEPMHUHBI, CHMBOJIMYECKHE 0003HAUEHU);
MPUMEHATh (QOpPMYINbI, CBSA3aHHbIE C apU(PMETHYeCKOM M TIeOMETPUYECKON MpPOTPECcCCUs MU, H
anmnapart, cOpMUPOBAHHBIN MTPU U3YYEHUU JPYTUX Pa3/eioB Kypca, K pelIeHHIo 3aa4, B TOM YHclie
C KOHTEKCTOM W3 pEaJbHOM KU3HU.

OO0yuaromuiics MOJY4YUuT BO3MOKHOCTD !

>

MIPOBOJUTH HCCIIEIOBAHMS, CBSI3aHHBIE C M3y4YE€HUEM CBOMCTB (yHKIUH, B TOM 4HCIE C
HCI0JIb30BAHNEM KOMIIBIOTEPA; Ha OCHOBE I'pa)MKOB M3YUYEHHBIX (DYHKIUN CTPOUTH O0Jiee CI0XKHbIE
rpaduku (KyCOYHO-3aJaHHBIE, C «BBIKOJIOTBIMI TOYKAMU U T.11.);

UCIOJb30BaTh (DYHKIMOHAJIbHBIE MPEACTaBICHUS U CBOMCTBA (QYHKUUI PELIEHNs MaTeMaTHYECKUX
3aJja4 U3 pa3IMuHbIX pa3zesioB Kypca;

pemaTb KOMOMHUPOBAaHHBIE 331a4K ¢ IPUMEHEHHEM (OPMYJI N-Io WieHa U CyMMBI IIEPBBIX N YIECHOB
apu(METHYECKOH U TEOMETPHYECKOW MPOrpeccHuid, MPUMEHSsI TMPH ITOM anmapar ypaBHEHUH H
HEpPaBEHCTB;

MOHMMAaTh apU(PMETUYECKYI0 M TIE€OMETPUUYECKYI0 IPOrpeccHd Kak (YHKIHMHM HaTypalbHOTO
apryMeHTa; CBA3bIBaTh APU(PMETUUECKYIO IPOTPECCUI0 C JIMHEWHBIM POCTOM, N€OMETPUUYECKYIO — C
9KCIOHEHIMAJIBHBIM POCTOM.

DJieMeHThI NPUKJIATHOH MaTeMATHKHU
Oo0yyaomuiicss HAYYUTCS:

>

>
>
>

HCIIOJIB30BaTh B  XOJA€ PpCHICHHUA 3aaad JJIEMCHTAPHBIC IMPEACTABIICHUS, CBA3aHHBIC C
HpI/I6J'II/I}KéHHI)IMI/I 3HA4YCHHUAMU BCIINYHH,

HCIIOJIB30BATh HpOCTGﬁIHHG CII0COOBI MMpCACTABJICHHNA U aHaJIM3a CTATUCTHYCCKUX NAHHBIX
HaxoJUuTb OTHOCUTCIIbHYIO 4aCTOTY U BECPOATHOCTDb CHy‘I&fIHOl"O CO6I>ITI/I$I;

peuIaThb KOM6I/IH8.T0pHBIe 3aJa4M Ha HaXOXACHUEC YHCJia 00BEKTOB HIIU KOM6I/IHaHHI>'I.

OO0y4aromuiics MoJIy4uT BO3MOKHOCTD:

>

MOHATh, YTO UHWCJIOBbIE JaHHBIE, KOTOpPbIE WCIOIB3YIOTCS Ui XapaKTEPUCTUKH OOBEKTOB
OKPY)KAIOIIETO  MHpa, SBISIOTCA MPEUMYIIECTBEHHO MNPUOMMKEHHBIMH, YTO 1O 3alucu
MpUOMHKEHHBIX 3HAYEHHM, COJEpKaluxcs B MHPOPMAIMOHHBIX HCTOYHHKAX, MOXKHO CYIUTh O
MOTPEIIHOCTH MPUOTMKECHHUS,

MOHSATH, YTO MOTPEIIHOCTh PE3yIbTaTa BBIYMCICHUN JOJDKHA OBITh COM3MEpPUMA C MOTPEIIHOCTHIO
HCXOMHBIX TaHHBIX;

MpHOOpPEeCTH TMEepPBOHAYANBHBIN OMBIT OpraHu3aluud cOopa MaHHBIX TPU MPOBEACHHH OIpoca
OOIIECTBEHHOTO MHEHUS, OCYIIECTBIISITh MX aHAJW3, MPEACTaBIATh PE3ylbTaThl OMpOCca B BHJE
TaOIUIIBI, TUATPAMMBIL;

MPHOOPECTH OMBIT TPOBEACHUS CIy4aWHBIX OKCIEPUMEHTOB, B TOM UHCJIE€ C TOMOIIBIO
KOMIBIOTEPHOTO MOJEIUPOBAHUS, UHTEPHPETALMH HMX PE3YIbTATOB;- HAYUYUTHCS HEKOTOPHIM
CHeIHAbHBIM MpUEMaM pelIeHnsi KOMOMHATOPHBIX 3a/1a4.
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9 kaacc reomerTpus
Pemenue TpeyrojibHUKOB
Y4eHuk HayumuTcs:
@opMyJIMpOBATH:
> oIpeseeHus: CUHYCa, KOCHHYCA, TAHIe€Hca, KoTaHrenca yrima ot 0 o 180
» CBOWCTBO CBSI3U JJIMH JWATOHAJICH M CTOPOH Mapalijiesiorpamma.
@OopMyJIIMPOBATh U PA3BACHATH OCHOBHOE TPUTOHOMETPUYECKOE TOXKIACCTBO. BBIYUCIATH 3HAYEHHE
TPUTOHOMETPUUECKON (DYHKIMH YIJIa IO 3HAYEHHUIO OJTHOM U3 €ro 3aJJaHHBIX (PYHKIIHH.
@OopMyJIMpOBATh U JOKa3bIBATh TEOPEMBI: CUHYCOB, KOCUHYCOB, CJIEACTBUS U3 TEOPEMBI KOCHHYCOB H
CHUHYCOB, O IIIOIIA 1 ONMCAHHOIO MHOIOYT OJIbHHKA.
3anuceIBaTh M JOKa3bIBaTh (GOPMYIIBI ISl HAX0XKICHHS TUIOIMIAIN TPEYroJbHUKA, PAIIYCOB BIIUCAHHOM
U OIIMCAHHOM OKPY>KHOCTEW TPEyroJabHUKA.
BbInyCKHUK MOJIy4YUT BO3MOKHOCTD
[IpuMeHsTh U3ydeHHbIE ONpeAETIeHUS, TEOPEMBI U (POPMYIIBI K PEIICHUIO 3a/1a4
IIpaBu/bHBIE MHOTOYT0JILHUKH
Y4yeHuk HayuuTcs
[TosACHATB, 4TO TakO€ LEHTP U LEHTPAIbHBIA YrOJl MPAaBWJIBHOIO MHOTOYIOJIbHUKA, CEKTOP M CErMEHT
Kpyra.
@opMyIHpOBATH:
» ompezeTeHne MPaBUIBHOTO MHOTOYTOJIbHUKA,;
» CBOICTBa MPaBUIBHOTO MHOTOYTOJIEHUKA.
Jloka3bIBaTh CBOMCTBA MPABUIIBHBIX MHOTOYI'OJIbHUKOB.
3anuchIBaTh U Pa3bACHATH (GOPMYIIbI IJTHMHBI OKPYKHOCTH, IJIOIIAAHN Kpyra.
3anuchiBaTh U JI0Ka3bIBaTh (GOPMYJbl UIMHBI JIyTH, IUIOIIATU CEKTopa, (OpMyNbl s HAXOXKICHUS
pagrycoB BOIMCAHHON M ONMCAHHON OKPYXHOCTEN IPABUIBHOTO MHOTOYTIOJIbHHKA.
CrpouTb ¢ TMOMOUIbIO LHUPKYJAS W JMHEHMKHM NPaBUIbHBIE TPEYrOJbHUK, YEThIPEXYrOJIbHUK,
LIECTHYT OJIbHUK.
BpINyCKHUK MOJIY4YHT BO3MOKHOCTD.
ITpuMeHATh U3ydeHHBIE ONPEENICHHsI, TEOPEMbI U (POPMYJIBI K PELICHHIO 3a/1au.
JlexapToBBbI KOOPIMHATBI Ha IUIOCKOCTH
Y4YeHUK HAYYUTCH !
OnuceIBaTh NPSAMOYTOIBHYIO CUCTEMY KOOPJAUHAT.
@®opMynupoBaTh: ONPEICICHUE ypaBHEHUs (UIYpbl, HEOOXOAMMOE U JOCTATOYHOE YCIOBUSA
NapAJUICIILHOCTH IBYX IPAMBIX.
3anuceIBaTh U JI0Ka3blBaTh (OPMYJIBI PACCTOSHHUS MEXAY JBYMsS TOYKAMH, KOOPAMHAT CEPEAMHBI
OTpe3Ka.
BbIBOMTh ypaBHEHHE OKpYXHOCTH, OOIlllee YpaBHEHHE HpPSAMOH, ypaBHEHHE MpPSIMOH C YIJIOBBIM
ko3 durmeHTom.
Jloka3bIBaTh HEOOXOAMMOE U JOCTATOYHOE YCIIOBUE MAPAJUIEIbHOCTH JBYX MPSIMBIX.
[TpuMeHsATh U3ydeHHBIE OIIpeIeNIeHUs], TEOPEMbI U (HOPMYJIbI K PELICHUIO 3a1a4
BpInyCKHHUK MOJIy4YHT BO3MOKHOCTD
[IpuMeHsATh U3ydyeHHBIE OINpeAeieHUs, TeopeMbl U GOPMYNBI K PpELICHUIO 3ajay; OBJIAJETh
KOOPJIMHATHBIM METOJOM PEIICHUS 3a/1a4 Ha BBIYUCIICHUE U J0Ka3aTeIbCTBO;
IpUOOPECTH  ONBIT MCIOJIB30BAHUS KOMIIBIOTEPHBIX IPOrpaMM JUls aHajlu3a 4YacTHBIX CIy4aeB
B3aMMHOI'0 PACMOJIOXKEHUS OKPYKHOCTEH U MPSIMBIX;
IpUOOpeCTH OMBIT BBHIMOJHEHUS NPOEKTOB Ha TeMy «lIpuMeHeHHe KOOpJMHATHOrO MeToja NpHu
pELIEHNH 3a]]a4 Ha BBIUMCIIEHUE U 10Ka3aTEIbCTBOY.
BexTopsl.
Y4eHHK HAYyYUTCH:
OnuceiBaTh NOHATHS BEKTOPHBIX U CKAJIIPHBIX BEJIMYMH. VIUIIOCTpUpOBATh MOHATHE BEKTOPA.
DopMyIMpPOBATH:
» OIpENeICHUs: MOAY/Isl BEKTOPa, KOJUIMHEAPHBIX BEKTOPOB, PaBHBIX BEKTOPOB, KOOPIHMHAT
BEKTOpa, CyMMBbl BEKTOPOB, Pa3HOCTH BEKTOPOB, IPOTHBOIIOJIOXHBIX BEKTOPOB, YMHOXKCHHUS
BEKTOPA HA YUCJIO, CKAIIPHOTO IIPOU3BEACHNS BEKTOPOB;
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» CBOICTBa: PaBHBIX BEKTOPOB, KOOPIMHAT PAaBHBIX BEKTOPOB, CIOKEHUS BEKTOPOB, KOOPAWHAT
BEKTOpa CyMMbI M BEKTOpa Pa3HOCTU JIBYX BEKTOPOB, KOJUIMHEAPHBIX BEKTOPOB, YMHOXKECHHUS
BEKTOpa Ha YHUCJIO, CKAJISIPHOTO IIPOU3BEIEHUS ABYX BEKTOPOB, IEPIEHAUKYIISIPHBIX BEKTOPOB.

Jloka3pIBaTh TEOPEMBI: O HAXOXAECHWU KOOPAMHAT BEKTOpa, O KOOpJAMHATaX CyMMbl U pa3HOCTU
BEKTOPOB, 00 YCIIOBMU KOJUIMHEAPHOCTU JIBYX BEKTOPOB, O HAXOXKJICHHM CKAJSIPHOTO MPOU3BEACHUS
JIBYX BEKTOPOB, 00 YCIOBUHU MEPIECHIUKYISAPHOCTH.

Haxoautb KOCHHYC yriia MEXy JBYMsI BEKTOPaMU.

[IpuMeHsTh U3ydeHHbIE ONPEAETICHUS, TEOPEMbI U (POPMYIIBI K PEILICHUIO 3a/1a4

BbInyCKHUK MOJIy4YUT BO3MOKHOCTD

[IpuMeHsTh U3y4eHHbIE ONpEeACTICHUS, TEOPEMBI U OPMYJIbI K PELICHUIO 33/1a4;

OBJIAJIETh BEKTOPHBIM METOJ/IOM JIJIsl PELICHUS 33/1a4 Ha BBIYUCIICHUE U JJOKA3aTeNIbCTBO;

pHOOPECTH OTBIT BBHIOJHEHHUS MPOEKTOB Ha TeMy «lIprMeHeHHe BEKTOPHOrO METoJa NP PElICHUH
3aJ1a4 Ha BBIYMCIICHUE U JOKA3aTEIbCTBO.

I'eomerpuyeckne npeodpazoBanus

Y4eHuk HayuuTcs:

[IpuBouTE pUMEpHI TpeoOpazoBanus GUryp.

OnuceiBath MpeoOpa3oBaHusl (GUryp: NapauieIbHBIA MEPEHOC, OceBas CHUMMETpUs, LEHTpaIbHas
CUMMETpUs, IOBOPOT, TOMOTETHS, TOJ00HeE.

@opMyIHpOBATH:

» OTpeAeJICHUS: IBIDKEHUS; PaBHBIX (HUTYp; TOYEK, CHMMETPHUYHBIX OTHOCHTEIBHO TIPSMON;
TOYEK, CUMMETPUYHBIX OTHOCHTEIBHO TOYKHU; (UTYphI, UMEIOUIEH OCb CUMMETpPUH; (QUIYpHI,
UMEIoLIEeH IIEHTP CUMMETPHUH; MOJOOHBIX QUTYp;

» CBOICTBa: IBIKEHHUSI, MAPAJUIEITBHOTO TIEPEHOCA, OCEBOW CHMMETPHH, IEHTPAITBHOW CUMMETPHH,
MMOBOPOTa, TOMOTETHH.

Jloka3bpIBaTh TEOPEMBI: O CBOMCTBax MapajyIeIbHOTO MEpPeHOoca, OCEBOMl CHUMMETpPHUH, LEHTPaIbHON
CUMMETPUH, TOBOPOTA, TOMOTETHH, 00 OTHOIIEHUH IUIOIIA e MOJOOHBIX TPEYroJIbHUKOB.

BpInyCKHUK MOJIYy4YHT BO3MOKHOCTD

[IpuMeHATh HU3ydEHHBIE OINpENENICHUs,, TeOpeMbl M (GOPMYJbl K PEIICHUIO 3a/ad; IPUOOPECTH OIBIT
BBITIOJIHEHUS TIPOEKTOB 1O TemaM: «l'eomeTpuueckue npeoOpa3oBaHus Ha IIIOcKoCTH», «Iloctpoenue
OTPE3KOB MO (hopMysie», IpUOOPECTU OMBIT MPUMEHEHUS ANredpauyeckoro U TPUTOHOMETPHUYECKOTO
amnmapara ¥ Ued IBW)KCHUS IIPU PEILICHUU T€OMETPUYECKHX 3a]aY;
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Coaep:kaHye y4eOHOI0 ImpeaMeTa, Kypca

S kaace (170 4.)

Harypaabnblie uncaa (17 4.)

Psan wmarypampHbix umcen. Ludper. JlecarnyHas 3amuch HaTypaslbHbIX 4mcel. OTpe3ok.
[InockocTs.

[Ipsamas. Jlyu. Hlkana. KoopaunatHelii ayd. CpaBHEHHME HaTypaibHbIX uncen. [loBropenue u
cucTeMarTu3anus yueoOHoro Marepuaia.

CnoxeHne U BBIYMTAHHE HATYPaJbHBIX uncen (71 4.)

CnoxeHnue HaTypalbHbIX uyucesl. CBoOICTBa ClOXeHHs. BplunTaHue HaTypaibHBIX YHCEN.
Yucnosblie u OyKBeHHBIE BhIpaxeHHS. PopMyiel. YpaBHeHue. Yron. O6o3HadeHue yriioB. Buabl yrios.
Wzmepenue yrioB. MHuoroyronbsHuku. PaBHbeie ¢urypsl. TpeyronbHUK U ero BUAbl. [IpsSMOyrojabHHK.
Ocpb cummerpun purypsl. [ToBTOpeHne u cucreMarnszanus y4eOHOTO MaTepraia.

O0ObIkHOBeHHBIE 1poou (17 4.)

OObikHOBeHHBIE JpoOu. OcHOBHOE CBOWCTBO Jpobu. Haxoxnenue npoOu OT uyHCIHa.
Haxoxxnenue uncna mo 3HaueHuro ero apoOu. IlpaBunbHble M HempaBuibHbIE JpoOu. CMmeniaHHbIe
qucia.

CpaBHeHHE OOBIKHOBEHHBIX ApOOEH M CMEIIaHHBIX 4Yuceld. ApudmeTHdyeckue IeHUCTBHUS C
OOBIKHOBEHHBIMU JAPOOSMHU U CMEIIAaHHBIMU YHCIIAMHU.

Necsitmanbie qpoou (39 u.)

CpaBHeHHE U OKpYIVIEHHE JECATHYHBIX ApoOeil. Apudmernyeckue ASHCTBUS C NECATUYHBIMU
npoOsimu.  [lpukuaku pesyasraroB BblumcieHud. [IpencrtaBieHue aecaTUYHON 1poOW B BHIE
OOBIKHOBEHHOM JIpoOM M OOBIKHOBEHHOW B BHJE JECATHYHOW. beckoHEuHble TEPHOTUUYECKUE
necATUYHBIE Apoou. [lecaTuanoe mpubInKeHne 0OBIKHOBEHHOH ApOoOH

OtHomenue. [IporeHTHOE OTHOILIEHUE ABYX 4Mcelsl. JleneHue yucia B JaHHOM OTHOIIEHHH.
Macuira0.

[Tponopuusa. OcHoBHOe cBOWCTBO mpomopuuu. I[Ipsimas u oOpaTHas MPOTOPIIMOHATBHBIE
3aBUCHUMOCTH.

[IpouenTsl. HaxoxneHune npoueHToB oT uncia. HaxoxkaeHne ynciia no ero npoleHTam.

Pemenne TekcTOBBIX 3a/1a4 apu(PMETHISCKUMHU CIIOCOOaMMU.

PauuonanabHble ynciaa u geiicteus Hax numu (14y).

[TonoxurenpHbie, oTpuaTenbHble ynucna u yucio 0. [IpotuBonosoxusie yncna. Moaynes yucna.

Lenble uyucna. Pannonanbubie ymcna. CpaBHEHHE pallMOHAIbHBIX uYuced. Apudmernyeckue
JNEHCTBHUS C pallMOHAIbHBIMU unciaamMu. CBOKMCTBA CI0KEHHUS M YMHOXKEHUS PallMOHAJIBHBIX YHCET.

Koopaunatnas npsmas. KoopaunatHas miockocTb. EQuHWLBI M3MepeHUs UIMHBI, IUIOLIAIH,
o0bema, Macchl, BpeMeHH, ckopoctu. [Ipumepsl 3aBucumocTeil Mexay BenuuuHamu. [IpeacraBnenue
3aBucuMocTedl B Buae (opmyn. Beruucnenus mno dopmynaMm. YucinoBble BbIpaKeHHUS. 3HAuYeHUE
YUCJIOBOrO BbIpakeHHs. [lopsaok IeiCTBUN B YMCIOBBIX BBIPAKEHUSAX. DYKBEHHBIE BBIPaKEHMUS.
Packpritue cko6ok. [TogoOHbIe criaraemble, MpUBEACHNE OI0OHBIX cnaraeMbix. DOpMyIbI.

VYpaBuenus. Kopenb ypaBHeHus. OCHOBHBIE CBOICTBA ypaBHEHMI. PelieHue TEKCTOBBIX 3a7ad C
MOMOIIbI0 ypaBHeHHH. [IpencTaBienne naHHBIX B BUJE TaOIUI], KPYrOBBIX U CTOJIOYATHIX JUATPAMM,
rpadukoB. Cpennee apudmerndeckoe. CpeHee 3HaUCHNE BEJTUYHHBI.

CnyugaitHoe coObiTHe. JlocTOBepHOE M HEBO3MOXKHOE COOBITHS. BeposTHOCTH ciyyaiiHOTO
coObIThs. Perienrie KOMOMHATOPHBIX 3a/1a4.

IMoBTOpeHue u cucreMaTu3anus yueonoro marepuaia (174).

6 kaacc (170 4.)

JeaumocTb HATYpPadbHbIX yncea (17 4).

Jenumocth HaTypasibHbix uucen. [emutenu u kpartasle. HOJ[ m HOK wuwucen. Ilpusnaku
JeTUMOCTH.

OO0bIkHOBeHHBIE 1po0H (384).

OcHoBHOe cBoiicTBO npobu. Haxoxaenue apoOu ot yucna. HaxoxaeHue yucia 1o 3Ha4eHUIO
ero npoOu. IlpaBuibHble M HempaBuibHBIE ApoOu. CmernanHble uucna. CpaBHeHHE OOBIKHOBEHHBIX
apoOeil M cMemaHHbIX uYuceln. Apudmerndyeckue AEUCTBUS C OOBIKHOBEHHBIMH JpOOsSIMU U
CMENIAaHHBIMU YHCIIaMH.
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OtHomennss u nponopuuu (31u). Macmrad. OtHomeHus: u nponopuuu. [IponoprroHansHbIe
BennuuHbl. [IporieHTHOE OTHOMIEHHE BYX yHcen. [Ipsimas u oOpaTHas MponopuUHOHATBHOCTD. [lenenue
yyciia B JaHHOM OTHOHIeHUH. OKpyXHOCTb U Kpyr. JnuHa okpyxkHocTH. [lnomans kpyra . Hununnp,
KoHyc, map. J{narpammel. CiydaiiHbie COOBITHS, BEPOATHOCTD CIY4aiilHOTO COOBITHS.

PanuonanbHble ynciaa u gedcrBus Hagx HUMu(7049).

[lonoxurenpHble M OTpULATENIbHBIE 4Yuclaa U 4uciao Hynab. KoopaunatHas npsmas. Llensie
yucna. Panmonanbabie uucna. Moayns yncna. CpaBHEHHE pallMOHAIBHBIX 4Yuces. ApudmeTndyeckue
JNEUCTBUS C palMOHAJIbHBIMU 4HciaMu. CBOICTBAa CIOKEHUS M YMHOMKEHHS pPallMOHAIbHBIX YHUCEI.
Pemenune ypaBHeHuii. Pemenue 3anau  ypaBHeHueM. llepnenaukynspHeie npsmble. OceBas u
LeHTpaiabHas cumMmeTpuu. [lapannensusie npsmelie. KoopaunatHas miockocts. ['paduxu.

IMoBTOpeHue U cucTeMaTH3alusl y4eOHOro Mmarepuadia (21q).
BoruncnuTenbHbIN NpakTUKyM. YTIpaXKHEHUs! JUIs IOBTOPEHUs Kypca 6 kiacca

7 kJjaacc ajareopa

Adredopanyeckue BbipaxkeHusi ( 68 u)

Bripaxkenue ¢ nepeMeHHbIMU. 3HAUYCHHE BBHIPAKEHHS C MEPEMEHHBIMU. J[OMycTUMBIE 3HAUYECHUS
nepeMeHHbIX.  ToxaectBa.  TokaecTBeHHble  NpeoOpa3oBaHMsl — aureOpanuyeckux  BBIPAXKEHHI.
JlokazaTenbCTBO TOX/IECTB.

CreneHb ¢ HaTypaJIbHBIM MOKa3zatesnemM U €€ cBohcTBa. OnHO4wiIeHbl. OJHOWIEH CTaHIApTHOTO
Bupa. CremneHb oJHOWIeHa MHorouneHsl. MHOrousneH craHaapTHoro Bujaa. CTeneHb MHOTOWICHA.
CrnoxeHue, BBIYUTAHUE W YMHOXEHHUE MHOTOUYJIEHOB DOpMYNbl COKPAIMIEHHOTO YMHOXXEHHUS: KBaapaT
CyMMBI M KBaJipaT PAa3HOCTH JIBYX BBIPOKEHUM, MPOM3BEICHHWE PA3HOCTH CYMMBI JIBYX BBIPAXKEHUH.
PaznoxxeHne MHOTOWIEHa Ha MHOXHTENW. BbIHeceHHME O0O0Iero MHOXHUTENs 3a CKoOku. Meton
rpynnupoBKkH. Pa3HOCTh KBaipaToB ABYX BhIpakeHH. CyMM M pa3HOCTh KyOOB JBYX BBIPKCHHIA.

®Oyukuuu ( 12 49)

Uwucnosie GQyHKIUHA

OyHKIMOHATIBHBIE 3aBUCUMOCTH MexAy BenuunHamu. llonarue ¢ynknun. DyHKus Kak
MaTeMaTH4ecKas MOJelib peajbHoro rnpouecca. O6macte onpeeneHus U 00acTh 3HaYeHUS PYHKIIUU.
Crnioco6sl 3apanus GyHkuu. ['padux hyHKINN.

Jluneiinas QyHKIMS, €€ CBOMCTBA U rpaduku

YpaBuenusi( 184)

VYpaBHenue ¢ onHoi nepemeHHod. Kopenb ypaBHeHusi. PaBHocwibHbIEe ypaBHeHUs. CBoiicTBa
YpaBHEHUH C OJJTHOM NEPEMEHHOMN. YpaBHEHHE KaK MaTeMaTHYECKasi MOJENb PeaIbHOM CUTYAIUH.

JluneitHoe ypaBHeHue. PalmoHanpHble ypaBHEHHUs. PermieHue palndOHAIBHBIX YpaBHEHUH,
CBOJSIIMXCSA K JINHEWHBIM. PellieHne TeKCTOBBIX 33/1a4 ¢ OMOILBIO PallMOHAJIBHBIX YPABHEHUH.

VYpaBHeHue ¢ aAByMs nepeMeHHbIMU. ['paduk ypaBHEHUS ¢ IBYMs MEepeMEHHBIMH. JIMHEWHOe
ypaBHEHHUE C ABYMs NIEPEMEHHBIMH U €ro rpaduk.

Cucrembl ypaBHEHHIl C AByMs mepeMeHHbIMH. ['paduueckuil MeTod peuieHus CUCTEMbI
yYpaBHEHUH C JBYMs MEPEMEHHBbIMU. Pelienue cucreM ypaBHEHHI METOJOM MOACTAHOBKU M CIIOKEHUS.
Cucrema 1ByX ypaBHEHUM C IByMs IEPEMEHHBIMU KaK MOJEJIb PEaIbHON CUTYyalluu.

Iloeémopenue u cucmemamusayus yueonozo mamepuana (7 1)

7 KJacc reomeTpus
Ipocreiimme reomerpnyeckne purypol u ux cBoiicra (15 1)

IIpocteiimme reomerpuueckue QUIYpbl: MpsiMas, TOYKa, OTPE30K, Jyd, yroi. IloHsTue
paBeHCTBa reoMmerpuyeckux ¢uryp. CpaBHeHHE OTPE3KOB U yrioB. l3mepeHue oTpe3koB, IJIMHA
oTpe3ka. M3mepeHue yrios, rpagycHas mepa yria. CMexHble U BEpTHKAJIbHBIE YIJIbl, UX CBOMCTBA.
[leprieHauKyIsIpHBIE MPSIMBIE.

[IpyuHIMNMATBHBIM  MOMEHTOM JIaHHOW TeMBbl SIBISIETCS BBEJCHHME IOHATUS paBEHCTBA
reOMETPUYECKUX ¢buryp Ha OCHOBE HarJs,IHOTO
NOHATUS HalokeHus. OnpejeneHHOe BHUMAHUE JOJDKHO YAETATHCS MPAKTUYECKUM TPHIIOKEHUSIM
reOMETPUYECKUX MOHITUH.

Tpeyroabnuxu (18 u)
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Tpeyronbnuk. lIpusHaku paBeHCTBa TpPEyroJIbHUKOB. Ilepnenaukynsap k npsMod. Menuassl,
OUCCEKTPUCHl U BBICOTHI TPEYTOJbHUKA. PaBHOOEIPEHHBIH TPEYroJbHUK M €ro CBOWCTBA. 3a/Jaud Ha
IIOCTPOCHHUE € NTOMOIIBIO HUUPKYJISA U JIUHEUKHU.

Beecmu mnonsiTe TeopeMbl; BbIpadOTaTh YMEHME J0Ka3blBaTh PABEHCTBO TPEYrOJIbHUKOB C
IIOMOIIIBIO U3YYEHHBIX IPU3HAKOB; BBECTU HOBBIM KJIACC 3a/1a4 — HA MOCTPOCHUE C IMTOMOIIBIO LIUPKYIIS
U JIUHEHKHU.

Mapanaenbubie npsambie. CymMma yrjioB TpeyrojibHuka (16 1)

[Ipu3Haky mapamienbHOCTH  HPSAMBIX. AKCMOMa IapajuleNbHbBIX HpsMbIX. CBolicTBa
MapaJUICIbHBIX MPSAMBIX.

BBectn 0HO M3 Ba)KHEMIIMX IOHATHA — IOHATHE MapAJUICNIBHBIX IPSIMBIX; JaTh IEPBOE
npejacTaBieHue 00 akcuoMax M AaKCHOMaTM4eCKOM METOJE€ B TE€OMETPUH; BBECTH aKCHOMY
MapaJUICIbHBIX MPSAMBIX.

Oxpy:kHOCTb U KpYT. ['eoMmeTpryeckue nocrpoenusi. (16 1)

Cymma yrnoB TtpeyrojbHuKa. (COOTHOIIEHHME MEXIy CTOPOHAMU U yIjaMH TPEYroJbHUKA.
HepaseHnctBo TpeyrosibHMKa. [IpAMOyronapHbele TPEyroJIbHUKH, MX CBOMCTBA M INPU3HAKH PAaBEHCTBA.
Paccrosanune ot Toukm 10 mnpsAmol. PacctosiHMe Mexay mnapamuienbHbIMH OpsMbIMH. lloctpoenue
TPEYroJIbHUKA 110 TPEM DJIEMEHTaM.

O06o01meHue n cucTeMaTH3anus 3HaAHUH ydaumxcs (5 1)
[ToBTOPUTH, 3aKpenuTh U 0000UUTH OcHOBHBIE 3YH, nony4yeHHsle B 7 Kiacce.

8 kyacc aaredpa
I'naBa 1 PanuonajbHble BbhIpakeHus (454)

Pammonaneupie apoOu. OCHOBHOE CBOWCTBO panMoHaIbHOW ApoOu. CI0KEHHE W BHIYHTAHHUE
palMoOHANBHBIX Jpo0el ¢ OJMHAKOBHIMH 3HaMeHatelssMu. CIIOKEHHWE W BBIYMTAHWE PAIlMOHATBHBIX
npoOel ¢ pa3HBIMH 3HAMEHATENIIMH. YMHOXCHHE W JIeJIeHHWEe pallMoOHalIbHBIX Jpobei. Bo3Bemenue
paloHaIbHOW JpOoOM B CTENEHb. TO0XKJECTBEHHbIE NPEOOpa30BaHMs PALMOHAIBHBIX BBIPAKEHUH.

PaBnocunbHble ypaBHeHUs. PanmonanbHble ypaBHeHUs. CTeneHb ¢ HelbIM OTpPHULIATEIbHBIM
nokazaresieM. CBOWCTBa CTENEHM ¢ LENbIM TOKazareneM. DyHkius y=— U e€ rpaduk.
I'nasa 2. KBagpaTHbie kKopHU. [lelicTBUTe/IbHBbIE YHcaa (23 ) X

Oynxmua Y = X2 u eé rpaduk .KpampaTHble KOpHH. ApH(MeTHYECKHil KBaJpaTHBIH KOPEHB.
MHo3kecTBO U ero smeMeHThl. [loamMHoxecTBO. Onepanun HaJ MHOKECTBaMU. YHCIIOBbIE
MHOXecTBa.  CBoicTBa  apu(METHYECKOTO  KBAAPATHOTO  KOpPHs.  TOXIECTBEHHBIC
npeoOpa3oBaHus BBIPAKEHMI, coJiepaKaInx KBaJpaTHbIE KOpHH. QOynkuusa V= Jx
u eé rpaduk.

I'naBa 3 KBaaparTHbie ypaBHeHus (24 4)

KBanpatubie ypaBHeHus. PenieHue HENMOJHBIX KBaJpaTHBIX YypaBHeHuW. Popmyna KOpHEH
KBaJipaTHOTro ypaBHeHUd. Teopema Buera. KBaaparueiii TpéxusieH. Pemenue ypaBHEeHH, CBOIAIIUXCA K
KBaJpaTHbBIM ypaBHEHUsM. PanMoHanbHbIE YpaBHEHHsS KaK MAaTeMAaTHYECKHE MOJEIU PEabHbIX
CUTYyalUH.

IloBTOpEeHue u cucremaTn3anus y4eOHoro marepuasa (13 4)

8 Kkjacc reomerpus
YerpipexyroabHuku (26 4)

MHOTOYTOJIbHHK, BBIMYKJIbI MHOTOYTOJIbHHK, YETHIPEXYrojbHUK. Ilapamienorpamm, €ro
cBoiictBa u mpusHaku. Tpamerws. [IpsMoyrossHUK, poM0O, KBaapaT, WX CBOWCTBA. L[eHTpajbHbIE U
BITUCAHHbBIC YTIIbl. BIIMCAaHHbBIC U OMHMCAHHBIEC YETHIPEXyrodbHUKN OceBast U IIEHTpabHass CHMMETPHH.
IMoxo6ue TpeyrojbHUKOB (12 1)

[TogoOHbie TpeyrombHuku. Teopema @aneca. Teopema 0 NPOMOPIHMOHAIBHBIX OTPE3KaX.
[TpusHaku nomoOKs TpeyroibHUKOB. [IpuMeHeHHe MmoaoOusi K J0Ka3aTelbCTBY TEOPEM M PELICHHIO
3amad. CBOICTBa MeIMaHbl, OUCCEKTPHCHI TPEYrOJNbHHUKA, MEPECEKAIONIMXCs XOpPJ, KacaTelbHOH |
CEeKYyILEH
Pemenue mpsiMOyroJibHbIX TPeyroabHUKOB (15 )

MeTprueckue COOTHOIICHHS B MPSIMOYrOJILHOM TpeyroibHuke. Teopema Iludaropa.
TpuroHomerpuueckue (GyHKIMH OCTPOrO  yIjla MOPSMOYTOJBHOTO  TPEYroibHHKA. PerneHne
PSMOYTOJIBHBIX TPEYTOJIBHUKOB.

Mmuoroyroasuuku. I[liomaas MHoroyrojbHuka (12 1)
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[ToHSATHS MHOTOYrOJIbHHKA, PAaBHOBEIMKHX MHOTOYIOJBHHKOB U IUIOIIAJN MHOTOYTOJIBHHKA.
[Tnomamy npsiMOyroJbHUKA, AapajIeIoTpaMMa, TPEYT OJIbHUKA, TPAeLuu. .
IMoBTOpeHue U cucTeMaTH3aNusl y4eOHOro MmaTepuadia (5 1)

[ToBTOpUTH, 3aKpenuTh U 0000IUTL OCHOBHBIE 3YH, nonydeHHbIe B 8 Kitacce.

9 ksacc aaredpa
HepagBenctna (21 u)

UYucnossle HepaBeHCTBA. OCHOBHBIE CBOMCTBA YMCIOBBIX HEPABEHCTB. CI0KEHUE U YMHOKEHUE
YHUCJIOBBIX HepaBeHCTB. OlleHWBaHWE 3HA4YEHUs BblpakeHUs. HepaBeHCTBa ¢ OJHOW INEpEeMEHHOM.
Pemenue HepaBeHCTB ¢ 0J1HOM nepeMeHHON. YncaoBbie TpoMexyTKU. CHUCTEMbI TMHEWHBIX HEPAaBEHCTB
C OAHOM nepeMeHHOHN. CHUCTeMbl palMOHAIbHBIX HEPAaBEHCTB C MOIYJIAMHM. MppanuoHanbHbIe
HepaBeHcTBa. PaccyxaeHust oT nmpoTUBHOro. MeToj HCIONIb30BaHUS OYEBUIHBI HEPABEHCTB. MeToj
[IPUMEHEHUSI paHee JOKa3aHHOTO HEpaBEHCTBA. MeTo/1 reOMeTpUUYECKON UHTEpIpETau.
KBaaparnunas ¢pyukous (32 )

[ToBTOpenue u pacmupenne cBeaeHuit o pyakiuu. Croiicta ¢pynkiuu. Kak mocrpouts rpadux
¢yukuun y = kf(x), ecau uzBecten rpadpuk @ynkuuu y = f(x). Kak noctpouts rpapuxu pyHkuuii y =
f(x) + b wuy=f(x + a), ecmu u3Becten rpaduk pynkuun y = f(x). Kagparnunas pyakims, eé rpadpux
n cBoHCTBa. PelieHne KBaJpaTHBIX HEPABEHCTB. PellleHHe palMOHAIBHBIX HEPABEHCTB. Merton
nHTepBasioB. CUCTEMBI YpaBHEHHMH C JByMs II€peMEHHbIMH. PerieHue 3aaad ¢ MOMOIIBIO CHCTEM
ypaBHEHU BTOpO# crenenu. Kak moctpouTs rpaduk GyHKINM , €CIIM U3BECTEH I'paduK QyHKIUY .
DeMeHTbI NPUKJIATHONH MaTeMaTHKH (21 4)

Maremaruueckoe MozenupoBanue. [IpouieHTHBIe pacd€Tbl. AOCOIMIOTHAsS M OTHOCHUTENbHAs
norpemHocTd. [lpubmmxénnsie Bbluncienus. OCHOBHbIE TMpaBwia KoMOuHaTopuku. Yactota u
BEPOSITHOCTh ciy4aiiHOro coOniTus. Kiiaccuueckoe ompenenenue BepostHOocTH. HavyanbHble cBeneHUS
O CTaTUCTHKE.

YucioBbie mocjaeaoBarebHocTH (21 1)

UucnoBele mocnenaoBaTebHOCTH. Apudmerndeckass mnporpeccus. Cymma N IEpBBIX YJICHOB
apudmeTnyeckod  mporpeccuu.  ['eomerpuueckas ~— mporpeccusi.  CymMma N IEepBBIX — YJICHOB
reoMeTpuueckoi nmporpeccuu. Cymma 6€CKOHEYHOU reOMETPUUECKOM MPOTPECCHH, Y KOTOPOH | ( |
IToBTOpEHHUE U cucTeMaTH3ANKUSA yueOHoro marepuasa (10 4)

9 kyacc reomerpus
Pemenne TpeyroabHuKoB (16 1)

Cunyc, KocuHyc, TaHreHc u koranreHc yria ot 0° mo 180°. dopmyrbl, cBSA3BIBAONINE CHHYC,
KOCHHYC, TAHT€HC U KOTAHT€HC OJJHOTO M TOT e yria. PemeHune TpeyrodbHUKOB. Teopema CHHYCOB U
TeopeMa KOCHHYCOB.

IIpaBuiIbHBIE MHOTOYTOJbHUKH (8 u)
JlnmuHa OKpY)KHOCTH. JIJTMHA TyTH OKPY>XHOCTH.

[Monsitue moniamyu kpyra. [Inomanu cekropa. OTHOLICHHE TUTOMIAACH TTOJOOHBIX QHUTY.
JlekapToBbI KOOPAMHATHI HA muIockocTH (11 u)

dopmyna paccTOsSHUS MEXIY JABYMs Toukamu. KoopauHAThl cepeliMHbI OTpe3Ka. YpaBHEHHE
burypsl. YpaBHEHHE OKPY)KHOCTH M MIPSIMOU. YTIIOBOH KOI(DMUITUEHT TIPSIMOIA.

Bektopni (12 1)

[Tonsitue Bekropa. Monaynb (uMHa) Bekropa. PaBHbIe BekTOpbl. KoJumMHeapHbIE BEKTOPBHI.
Koopaunatsl Bektopa. Clo)KeHHE ¥ BBIYMTaHUE BEKTOPOB. Y MHOXKEHHS BEKTOpa Ha uncio. CKaaspHoe
pou3BeJIcHNE BEKTOPOB. KocHHYC yriia MeXay IBYMsI BEKTOPaMH.

I'eomeTpuyeckue npeodpaszosanus (13 u)

[Monssitue o mnpeoOpazoBanuu Gurypsl. JlBwkenue ¢Gurypsl. Buabl nBmxkeHus QUrypbl:
napajuieNIbHbI TIEPEHOC, OCeBas CUMMETpPHs, IICHTpajbHAas CHUMMETpPHS, MOBOPOT. PaBHbIC (UTYPHI.
I'omoretus. I[TonoOue duryp.

IMoBTOpPEHUE U cucTEeMaTH3ANMS Y4eOHOr0 MaTepuaJa (8 u)
[ToBTOpUTH, 3aKpenuTh U 0000IUTH OcHOBHBIE 3YH, mony4yenHsie B 9 kiacce.
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TemaTn4deckoe IJIAHUPOBAHUE

Ne HaumenoBanue pasnena/TemMbl KosmuectBo | B ToM unmcie
/o 4acoB KOHTPOJIbHBIE
paboThI
5 kanace 170 10
1 | HarypasbHble uncna 20 1
2 | CroxeHne ¥ BBIYMTAaHHE HATYPAIbHBIX YHCEIl 33 2
3 | YMHOXEHHUE U JIeJICHHE HATYPaIbHbIX YHCEll 37 2
4 | OObIKHOBEHHBIC ApoOU 18 1
5 | Hecsatuuanbie npobu 48 3
6 | [ToBTOpeHue u cucreMaTu3aus yaeOHOTO MaTepraia 17 1
6 xiacc 170 12
1 | lenuMoCTh HaTypalbHbBIX YUCEI 17 1
2 | OOBIKHOBEHHBIE POOH 38 3
3 | OTHOMICHUS ¥ TPOTIOPIIHN 28 2
4 | PanmoHaJbpHBIE YKMCIIa U AEUCTBUA HAL HUMU 70 5
5 | IloBTOpeHue u cucreMarusaius yaeOHOTro MaTepuaa 17 1
7 kaacc aaredpa 102 8
1 | JIuneiiHoe ypaBHEHHE C OJIHOM MepeMEeHHOH. 15 1
2 | llembie BbIpakeHUsI. 50 4
2 | OyHKIMH 12 1
3 | CucTteMbl IMHEWHBIX YpaBHEHHH C IBYMsI TIEPEeMEHHBIMHU. 18 1
4 | [loBTOpeHHE U cCUCTEeMaTH3aIs y9eOHOTO MaTepraia 7 1
7 KJ1acc reoMeTpus 68 5
1 | IIpocretimue reoMeTpudeckrue GUTypbl U ©X CBOWCTBA 15 1
2 | TpeyrogbHUKH 18 1
3 | MapannenbHbie psmbie. CymMMa yTiI0B TPEYTrOJIbHUKA 16 1
4 | OKpy)XHOCTh M KpYT. [ 'eoMeTpriecKrue MOCTPOSHUS. 16 1
5 O06o001eHre 1 cucTeMaTr3aIus 3HaHUH yJaInuxcst 5 1
8 kJacc anredpa 102 7
1 | PanmoHasibHBIC BEIPDOKCHHS 44 3
2 | KBagpaTtHbie kopHH. [[elicTBUTENbHBIE YK CIIa 23 1
3 | KBagpaTHbie ypaBHEHHS 26 2
4 | [ToBTOpEeHME M CUCTEMATH3als Y4eOHOTO MaTepraia 10 1
8 kJ1acc reomeTpusi 68 7
1 | YeTwipexyroJbHUKH 22 2
2 | ITogoOue TpeyroapHUKOB 15 1
3 | Pemenue npsMoyroiabHBIX TPEYroJbHUKOB 14 2
4 | MHuoroyrosnbnauku. [11011a16 MHOTOYTOJTEHUKA 10 1
5 | [loBTrOpenue u cucreMartuzaius yaeOHOTO MaTepuaia 7 1
9 kJacc ajredopa 102 6
1 | HepaBeHnctBa 21 1
2 | KBagpatnunas pyHKIms 32 2
3 | DneMeHThI MPUKIAIHON MaTeMaTUKU 20 1
4 | YucnoBsle MOCIEN0BATEILHOCTH 20 1
5 | IloBTOpenue u cucremaTrusanus yaeOHOro MaTepuasia 9 1
9 kaacc reomeTpus 68 6
1 | Pemienue TpeyroJibHUKOB 16 1
2 | IlpaBuIbHBIE MHOTOYTOJIBHUKH 9 1
3 | JlekapTOBbI KOOPJAMHATHI Ha MJIOCKOCTH 11 1
4 | Bekropsl 14 1
5 | 'eomerpuueckue npeodpazoBaHus 10 1
6 | [loBTopenue u cucremaTusanus yaeOHOro MaTepuaa 8 1
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