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Pabouass mporpamma mo yueOHOMY Kypcy «Marematuka (anreOpa, TEOMETpHs)» IS
yyamuxcs 7 - 9 cocraBiieHa Ha OCHOBAHUU:

- aBTOPCKO mporpamMmebl 1o anredpe st 7-9 kiraccoB 0011e00pa30BaTeIbHBIX YIPEKICHUH.
Marematuka: nporpammbl: 5—11 kiaccer / [A.I. Mepamsk, B.b. Tlononckuit, M.C. Skup u np.] —
M.: Benrana-I'pad, 2018.

- ABTOPCKOM IMpOrpaMMbl IO TeoMeTpuu Juid 7-9 KiaccoB 00111e00pa30BaTENbHbIX
yupexaenuit. / [A.I.Mep3nsk, B.b.ITonouckuit, M.C.Skup u ap.]- M.:Benrtana-I'pad,2018.

3. U3meHeHusl, BHeCEHHbIE B aBTOPCKYIO IPOrpaMmy

ABTOpCcKasi mporpaMma paccuuTaHa Ha M3y4eHHE MaTeMaTtuku B /-9 kmaccax. Cpok
peanmzanuu nporpammbl 3 roga. CorimacHo ®exepaibHOMYy 0Oa3MCHOMY Y4eOHOMY IUIaHY IS
oOpa3oBaTenbHbIX yupexxaeHuit Poccuiickoit @enepauuu, IIpumepHoit mporpamMmme OCHOBHOTO
obmiero oO0pa3oBaHMsI MO0 MaTeMaTHUKE, PETHOHAIBHOTO METOJMYECKOTO IUChMa, OCHOBHOU
oOpazoBaTenbHOM mporpammbel OY u y4eOHOMY IIaHy OO0pa30BaTENbHOTO YUYPEKIACHUS Ha
M3yUYeHHE MPeIMeTa OTBOANUTCS:

- Ha MpeaMeT «anredpa» 3 ydeOHBIX yaca B HENIENIO;

- Ha TIpEIMET «T'€OMETPHs» 2 y4eOHBIX Yaca B HEICIO.

Heo0xogumoe KoOIMYECTBO YacoB B HeJAEJII0 110

Kaacc/ypoBenb
JAucnuninHa  mporpamme
U3ydeHusl
7 kaace 8 kiace 9 kJaacce
«MaremaTuka»  aiaredpa 3 3 3
ba3oBblii ypoBeHb IeOMeTpHs 2 2 2

B nienom, Ha mpeamet «Maremartuka (anredpa, reOMeTpHs)» OTBOJUTHCS 6 yUeOHBIX YacOB
B Hezenmto, Bcero 1o 170 yacoB. CoriacHo KajleHIapHOMY ydeOHOMY rpaduKy, B KOTOPOM yUEOHBIH
IUTaH paccuuTaH Ha 34 ydeOHbIC HEAeH, KOJMYECTBO 4YacoB MO y4yeOHOMY Kypcy «MaremaTtuka
(anrebpa, reoMeTpHsi)» COCTABIISIET:

- B 7 knmacce 170 yaca (5 yacoB B HEZICIIO);

- B 8 kimacce 170 yaca (5 yacoB B HEZCIIO);

- B 9 knmacce 170 yaca (5 yacoB B HEZCIIO).

7 Kjace
KoanuecrBo KoaunuecrBo
No 4YacoB B YacoB B
u/ Ha3Banue pa3gena COOTBETCTBMHM C | COOTBETCTBMH C
aBTOPCKOii padoueit
MPOrpamMmMou NMPOrpamMmMou

1 IToBTOpEHME 0 3

2 JluneitHoe ypaBHEHHE C OJIHOI MepeMeHHON 15 15

3 [Ipocreiiue reomerpuueckue GUTYpbl U UX 15 15
CBOMCTBA

4 [lenble BBIpaXKEHUS 52 52

5 TpeyronbHuKH 18 18

6 OyHKIIMH 12 12

7 [TapannensHbie npsiMele. Cymma yriios 16 16
TPEYroJIbHUKa

8 Cucrembl TMHENHBIX YPAaBHEHUH C IBYMs 19 19
nepeMEHHBIMU

9 OxpyxHOCTb U Kpyr. ['eomeTpuueckue 16 16
MIOCTPOEHHS

10 [ToBTOpEHUE U cucreMaTH3anus y4eOHOTo 12 4
MaTepuaa




HToro 175 170

8 kuacc
Noxi/ KosnuecTBO 4acoB B } KosnuecTBo 4acoB B }
I Ha3Banue pa3nena COOTBETCTBUH C ABTOPCKOi | COOTBETCTBUMH ¢ pzuuﬁoqen
NporpaMmoii MPOrpamMmoii
1 [ToBTOpEHUE 0 3
2 YeTbIpexyroJibHUKH 22 22
3. PanmonanpHbIe BBIpAXKEHUS 44 44
4 [Togo6ue TpeyroaIpHIKOB 16 16
) KBanparnbie KopHHU. o5 o5
JlelicTBUTENbHBIC YHCTIA
6. Pemenue mpsmMoyroapHBIX 14 14
TPEYTrOJIHLHUKOB
7. KBanpaTtHbie ypaBHEHUS 26 26
8. Muoroyronsuauku. [Lnomanb 10 10
MHOTOYT'OJIbHAKA
9. [ToBTOpEHuE n
cucTeMaTH3amus y4eOHOTOo 18 10
Marepuaa
Hroro 175 170
9 kJacc
KoaunuectBo KoiamnuecTBo
e 4yacosB B 4acos B
I /;1 Ha3zBanmue pa3nena COOTBETCTBHH C COOTBETCTBHH C
aBTOPCKOil padoueit
NporpamMmon NMPOrpamMmon
1. | IloBTOpeHue 0 3
2. | HepaBeHncrBa 21 21
3. | Pemenue TpeyroabHUKOB 16 16
4, | KBagpatuuHas GyHKIUSA 32 32
5. | IlpaBuibHBIE MHOTOYTOJILHUKH 9 9
6. | DieMeHThI MPUKIIATHON MAaTEMATUKH 21 21
7. | JlekapTOBBI KOOPMHATHI 11 11
8. | UucnoBele nOCIEI0BaTEILHOCTH 21 21
9. | Bekropsr 14 14
10. | 'eomeTpuyeckue npeoOpa3oBaHUs 10 10
11. | HauanpHbIC CBEACHUS IO CTEPEOMETPUH 5 5
12 | IloBTOpEHUE U cucTeMaTU3alus y4eOHOTO 15 7
Marepuana
HTtoro 175 170

Jns pa3paboTkm pabodeil MporpaMMbl 10 MaTeMaTWKe OBbLTM BHIOpaHBI aBTOPCKHE
nporpammbl  A.I. Mep3nsika, Tak Kak 3TH NPOTPaMMBI MPEAyCMAaTPUBAIOT (OPMHPOBAHHE Y
oOyJaronmxcs:

— 001Iey4eOHBIX YMEHUN U HaBBIKOB;

— YHUBEPCAIBHBIX CIIOCOOOB JIESTEIBHOCTH;

—yMEHHUSI CaMOCTOSITEIbHO M MOTHBHUPOBAHHO OPraHW30BBIBATH CBOIO IMO3HABATEJIBHYIO
JeSTebHOCTD;

—HCIIOJIb30BaTh DJIEMEHTHl MPUYMHHO-CIEJICTBEHHOTO M CTPYKTYPHO-(PYHKIIMOHAIEHOTO




aHaJln3a;

— ONPEIENATh CYITHOCTHBIE XapaKTEPUCTUKU U3ydaeMOT0 0ObEKTa;

— OLIEHUBATh U KOPPEKTUPOBATH CBOE NOBEACHNUE B OKPY)KAIOIIEM MHUPE.

Pabouas mporpamma OpuEeHTHPOBAaHA HA UCIIOJIb30BaHUE Y4EOHO-METOAMYECKOTO
KOMILJIEKTA!

1) Anrebpa: 7 ximacc: y4eOHUK I ydamuxcsi 00meo0pa3oBaTelibHbIX oprann3anuii/ AT
Mepsnsik, B. b. [lononckuii, M.C. SAkup.— M.: Bentana — I'pad, 2015;

2) Amnrebpa: 7 xiacc: meroamuyeckoe mocobue / E.B. Bymko, A.I'. Mepsmsik, B.b.
[Mononckuit, M.C. Sxup.— M.: U3narensckuii nentp "Benrana — ['pad”, 2015;

3) AunreOpa: IWJIaKTHYECKHE MaTepwalbl: 7 KIacc: TMocoOWe JuIs  ydaniuxcs
obmieoOpazoBarenpHbix opranusanuii/ A.I. Mepsnsk, B. b. [lomonckuii, E.M. Pabunosuy, M.C.
SAxup.— M.: Benrtana — I'pad, 2015;

4) Anrebpa: 8 kiacc: y4eOHHK Il ydaniuxcsi o0meoOpa3oBarenbHbiX opranuzanuit/ Al
Mepznsik, B. b. [Tonouckuii, M.C. Sxkup.— M.: Bentana — I'pad, 2015;

5) Aunrebpa: 8 kmacc: meroauueckoe mnocoome / E.B. bymko, A.I. Mepsnsik, B.b.
[Mononckuit, M.C. Sxup.— M.: U3narensckuii nentp "Benrtana — ['pad”, 2015;

6) Anrebpa: naMIAKTUUECKHE Marepuaibl: & Kiacc: mocoOue s ydaluxcs
obmeoOpazoBaTenbHbIX opranm3aiuii/ A.I'. Mep3nsk, B. b. Ilononckuii, E.M. Pabunosuy, M.C.
SAxup.— M.: Benrtana — I'pad, 2015;

7) Anrebpa: 9 kiacc: yaeOHUK ISl ydammuxcs 001meo0pa3oBaTenbHbIX opranm3anuii/ A.l.
Mepsnsik, B. b. [Tonouckuii, M.C. Sxup.— M.: Bentana — I'pad, 2015;

8) Aumnrebpa: 9 xmacc: meroamueckoe mocoome / E.B. bymko, A.I. Mepsmsk, B.b.
[Mononckuit, M.C. Sxup.— M.: U3narensckuii nentp "Bentana — ['pad”, 2016;

9) Aunrebpa: mMIakTHUYeCKWe Marepuaibl: 9 Kkimacc: mocoOue I ydaluxcs
obmeoOpazoBaTenbHbIX opranm3ainuil/ A.I'. Mep3msk, B. b. Tlononckuii, E.M. Pabunosuy, M.C.
Axup.— M.: Benrana — I'pad, 2016;

10) Anrebpa: tematmdeckue Ttectbl, 7 kmacc / FO.I1.Ayaunem, B.JI.Kponrays. — M.:
[Ipocemienue, 2017;

11) Anrebpa: tematudeckue Ttectbl, 8 kmacc / FO.I1.AyauneH, B.JIL.Kponrays. — M.:
[Ipocemienue, 2017;

12) Anrebpa: temarmueckue Tecthl, 9 kmacc / HO.IL.Jymuupia, B.JI.Kponrays. — M.:
[Ipocsemienue, 2017;

13)['eomerpusa: 7 kiacc: yd4eOHUK JUIsl ydalIuxcs 0OImeoOpa3oBaTENbHBIX —IIKOJ/
A.I''Mepansk, B.b.ITomorckuii, M.C.Axup.- M:Benrana-I'pad,2012.

14) TI'eometpus: 7 kiacc: OTUAAKTHUYECKHWE MaTepHalibl: COOPHHMK 3aJad M KOHTPOJBHBIX
pabot/ A.I'.Mepansk, B.b.Ilononckuii, M.C.Skup.- M:Benrana-I'pad,2013.

15)'eomerpusa: 7 kmacc: paboume terpaaum Nel,2/ A.I'Mepsnsak, B.b.Ilomonckuid,
M.C.Axup.- M:Benrana-I"pad,2013.

16) Teomerpus: 7 xkjacc: Meroauyeckoe mocodue/E.B.bynko, A.I'.Mep3insk,
B.b.ITonouckuii, M.C.Slkup.- M:Benrana-I'pad,2013.

17) Teomerpusi: 8 wiacc: y4eOHUK [Uid ydamiuxcs oOmieo0pa3oBaTeabHbIX KO/
A.T.Mep3nsk, B.b.Ilononckuit, M.C.Skup.- M:Benrana-I"pa,2013.

18) T'eomeTpust: 8 Kiacc: MUIAKTHYECKHE MaTephalibl: COOPHUK 3a7a4 U KOHTPOJIBHBIX
pabo1/ A.I''Mep3msik, B.b.ITononckuii, M.C.Sxup.- M:Bentana-I'pad,2013.

19) T'eomerpusi: 8 wmacc: paboume Tetpamu Nel,2/ A.I'.Mepsnsk, B.b.Ilomonckwii,
M.C.Axup.- M:Benrana-I'pa¢,2013.

20) Teomerpus: 8 kmacc: Meroaumdeckoe nocobue/E.B.bynko, A.I'.Mep3sinsk,
B.B.ITonouckuii, M.C.SIkup.- M:Benrana-I'pad,2013.

21) Teomerpusi: 9 xiacc: y4yeOHMK JUIsl ydamuxcs o0OIeoOpa3oBaTeNbHBIX KO/
A.T''Mep3nsk, B.b.Ilononckuit, M.C.SIkup.- M:Benrana-I"pad,2014.

22) T'eomerpus: 9 kiacc: AUOAKTUYECKHEe MaTepuanbl: COOPHUK 3aady U KOHTPOIBHBIX
pabot1/ A.I'.'Mep3msxk, B.b.ITononckuit, M.C.SIkup.- M:Bentana-I"pad,2014.



23) T'eomerpus: 9 xmacc: paboume Tterpamu Nel,2/ A.I'.Mep3nsak, B.b.IlomoHckui,
M.C Sxkup.- M:Benrana-I'pad,2014.

24) Teomerpus: 9 kmacc: wmerogmdeckoe mocobue/E.B.bynko, A.I'.Mep3sik,
B.B.ITonouckuii, M.C. SIkup.- M:Benrana-I'pad,2014.

O0beM YacoB yueOHOW HArpy3kd, OTBEACHHBIX Ha OCBOCHHE pabodell MTpOTrpamMMBbI
ompeneNieH Y4eOHBIM IIJJAaHOM O00pa30BATENBHOTO YUYPEXKJICHHS, MO3HABATEIbHBIX HHTEPECOB
YUaIIUXCS.

@®opmoii opraHmzanmuM y4eOHOTO Ipolecca SBISIETCS YPOK, Ha KOTOPOM COYETaeTCs
TPYIIIOBas, KOJUIGKTUBHAS U WHAUBHIyaTbHAsT ()OPMBI pabOTHI.

[IpeoGmanaromeit GopMoi TEKyIIEro KOHTPOJIS SBISICTCS OMPOC YIANUXCS B COYCTAHHUH C
MIPOBEPOYHBIMH pa0OTaMH, TECTAMH M CAMOCTOSTEIbHBIMU paboTamMu. Ha OCHOBaHUM TOJIOKEHUS O
MIPOMEXYTOYHOH aTTECTAIMHA O0YJAFOIIUXCSI TITKOJIBI, TUNIAHOBOW (POPMOI KOHTPOJIS IO MaTEMaTHKE
B 7-9 xJaccax sIBIsIeTCS YeTBEPTHAS TPOMEXKYTOYHAS OTMETKA.

4. Jlu4HOCTHBIE, MeTamnpeAMeTHbIe W TpeAMeTHbIe Pe3yJbTAThl OCBOEHHUS
co/lep KaHusl Kypca MaTeMaTUKHU

N3yuenne martematuku (anredbpa, reomeTpus) IO JAaHHOW IporpamMMe CHOCOOCTBYET
(OPMHPOBAHHIO Y YYANTUXCS JUYHOCTHBIX, MeTANpPeIMEeTHBIX U NpPeIMETHBIX Pe3yJbTATOB
00y4eHHs, COOTBETCTBYIOIMNUX TPEOOBaHUSAM (PeiepaibHOTO TOCYIapCTBEHHOTO 00pa30BaTeIbLHOTO
CTaHJIapTa OCHOBHOI'O OOIIEro 00pa3oBaHuUs.

JInyHOCTHBIE pe3yJIbTaThI:

1) BocnHMTaHHE POCCUHCKON TPaKIAHCKOW HACHTUYHOCTH: TMATPUOTHU3MA, YBAXKCHUS K
OTeuecTBY, OCO3HAHUS BKJIaJa OTCUECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOW HAYKH;

2) OTBETCTBEHHOE OTHOIIECHHUE K YYCHHUIO, TOTOBHOCTh M CIHOCOOHOCTH OOYYaromIuxcsi K
CaMOpPa3BUTHIO U CAMOOOPA30BAHUIO HA OCHOBE MOTHUBALIMU K 0OYUEHUIO U MO3HAHUIO;

3) O0CO3HaHHBIH BBHIOOP W TIOCTPOCHWE MAIBHEHINECH WHIWBUAYATHHON TpPaeKTOPUU
oOpa3zoBaHusl Ha 0a3e OPUCHTHPOBKH B MHpEe TMpodeccuii U mMpoPECCHOHAIBHBIX MPEANOYTECHUN ¢
y4e€TOM YCTOWYMBBIX TI03HABATEIbHBIX HHTEPECOB, a Takke Ha OCHOBE (DOPMUPOBAHUS
YBa)XXUTEIBHOTO OTHOILLIEHUS K TPYZY, Pa3BUTHE OMbITA YYaCTUS B COI[MAILHO 3HAUNMOM TPYIIE;

4) yMeHHE KOHTPOJMPOBATH MPOIECC U pe3ylbTaT Y4eOHOM U MaTeMaTU4YeCKOM
NesITeNIbHOCTH;

5) KpPUTUYHOCTb MBIIIJICHUS, UHUIMATUBA, HAXOAYUBOCTb, AKTUBHOCTH IPHU PEIICHUU
MaTeMaTHYeCKUX 3a/1a4;

6) dbopmMupoBaHHE KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIICHHH CO CBEPCTHHUKAMH,
CTapUIMMH W MJIAQQIIMMU B 0Opa3oBaTelbHOM, OOLIECTBEHHO  MOJE3HOHW,  y4eOHO-
UCCIIEIOBATENIbCKON, TBOPUECKON U IPYTUX BUIAX JIESATEIbHOCTH;

7) yMeHUe SCHO, TOYHO, TPAMOTHO M3JIaraTb CBOM MBICJIM B YCTHOW M MHCBMEHHOU pedH,
MOHUMATh CMBICI TMOCTaBIEHHOW 3aJaud, BBHICTPAWBaTh ApryMEHTAIIMIO, MPHUBOJIUTH MPUMEPHI U
KOHTPIPUMEPBHI;

8) yMmMeHHE KOHTpPOJMPOBATH MPOLECC M pe3yiabTaT y4eOHOM MaTeMaTUYeCKOU
NesITeNIbHOCTH;

9) cmocoOHOCTh K SMOIMOHATBLHOMY BOCIHPHATHIO MaTeMaTHUYECKUX OOBEKTOB, 3ajad,
pELIEeHNH, PACCYKICHUM.

MeTtanpeaMeTHbIe pe3yJabTAThI:

1) yMmeHue caMOCTOSTEIbHO ONpEAETATh ILeIM CBOEro OOy4yeHus, CTaBUTb U
dbopmynupoBath Ans ceOs HOBBIE 3amaud B ydeOe, pa3BUBaTh MOTHUBBI W HMHTEPECHl CBOEH
MO3HABATENbHON AEITETbHOCTH;

2) yMEHHE COOTHOCHTH CBOM JEHCTBUS C ITUIAHHUPYEMBIMHU pPE3ylIbTaTaMH, OCYIIECTBIISThH
KOHTPOJIb CBOEH JesATEeIbHOCTH B MpPOLIECCe AOCTIKEHHs pe3ylbTaTa, OIpPeNeNiaTh CIOCOObI
JEHCTBUI B paMKax MPEIOKEHHBIX YCIOBHHA U TpeOOBaHHM, KOPPEKTUPOBATH CBOM JICHCTBUS B
COOTBETCTBUH C U3MEHSIIOIIEHCS CUTYaIHeH;

3) yMeHue OmpeAensTh TMOHATHUS, CO3[aBaTh OOOOIICHHS, YCTAaHABIMBATH AaHAJIOTHH,



KJaccu(uIUpoBaTh, CaMOCTOSITEIBHO  BBIOMPAaTh OCHOBAHUS M KPUTEPHU  JUIA
KIIacCU(UKAIUH;

4) yMeHHE yCTaHaBIMBATh IPUUMHHO-CJIEJICTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKOE
paccyXJeHue, yMO3aK/IloueHue (MHAYKTUBHOE, JEAYKTHBHOE U IO aHAJIOTUHU) U JAENaTh
BBIBOJIbI;

5) pa3BuTHE KOMIIETEHTHOCTH B OOJACTH HCIIOJIb30BaHMS WH(POPMALMOHHO-
KOMMYHMKAI[MOHHBIX TEXHOJIOTHA;

6) mepBOHavYaIbHBIC MPEICTABICHUA 00 UICSIX U O METOJIaX MaTEMAaTUKH Kak 00
YHUBEPCAJIbHOM $3bIKE HAyKM U TEXHUKH, O CPEACTBE MOJEIMPOBAHUS SIBICHUN U
IIPOLIECCOB;

7) yMEHHE BHIIETh MATEMaTHYECKYIO 33Ja4y B KOHTEKCTE MPOOIEMHON CUTyalluu
B IPYTUX JUCHUIUIMHAX, B OKPYXAIOLIEH KHU3HH;

8) yMeHue HaXoAUTh B Pa3IMUHBIX UICTOYHHKAX HHPOPMALIHIO, HEOOXOAUMYIO IS
pelIeHns MaTeMaTHYecKuX Mpo0seM, U MPEeCTaBIATh €€ B MOHATHOW (opMe, MpUHHUMATh
pelieHue B YCIOBHSX HEMOJHOW WM M30BITOYHOM, TOYHOW WM BEPOSTHOCTHOM
nHpopmanuy;

9) yMeHne MOHMMATh W HMCHOJIb30BaTh MATEMaTHYECKHE CPE/ICTBA HarJsJHOCTU
(rpaduku, TaOAUIBI, CXEMBI U Ap.) Ul WUTIOCTPALlUU, UHTEPIPETAlluH, apryMEHTaLllN;

10) ymeHue BBIIBUraTh TUINOTE3bl MPU pEIICHWH 337ayd, [OHUMATh
HE0OX0IMMOCTb UX MPOBEPKH;

11) mnoHuMaHuE CYIIHOCTH aJITOPUTMUYECKMX TNPEANUCAaHUM U  yMEHue
NeMCTBOBATh B COOTBETCTBUU C MPEJIOKEHHBIM aJTOPUTMOM;

12) ymeHue co3aaBarh, IPUMEHATh U MPeoOpa30oBbIBATH 3HAKOBO-CUMBOJINYECKHE
CPEACTBa, MOJEIH U CXEM JUIsl pellIeHHs yUeOHBIX U MO3HABATEIbHbBIX 3a/ay;

13) ymeHHMe OpraHu3OBBIBATH Y4E€OHOE COTPYIHHYECTBO M COBMECTHYIO
NEATeNbHOCTb C YIUTEIEM M CBEPCTHUKAMU: ONPENENATh LEIH, paclpeaeisTh GyHKIUU U
POJIH YIaCTHUKOB, OOIIIHE CTIIOCOOBI padOThI; yMEHUE padOoTaTh B TPYIIIE: HAXOIUTh 00IIIee
peleHre 1 pemarb KOH(IMKTHI Ha OCHOBE COIVIACOBAHUS MO3ULMH M y4€Ta MHTEPECOB;
cllyluaTh napTHEpa; GopMyIUpOBaTh, APTYMEHTUPOBATh U OTCTAUBATh CBOE MHEHUE.

IIpenmerHbie pe3yabTaThl:

1) oco3HaHME 3HAUEHUS] MAaTEMAaTUKHU JJIs IOBCEIHEBHOM KU3HU YEIIOBEKa;

2) mnpeacTaBlI€HUME O MaTeMaTHYECKOW HayKke Kak cdepe MaTeMaTH4ecKoi
NeATeNbHOCTH, 00 3Tanax e€ pa3BUTHsA, O €€ 3HAUMMOCTH I Pa3BUTUS LIMBUIN3ALIUH;

3) pasButue YyMeHUH paboTaTh ¢ Y4eOHBIM MaTEMaTHYECKUM TEKCTOM
(aHanM3MpOBaTh, U3BJIEKATh HEOOXOAUMYIO MH(POPMALIHMIO), TOYHO M IPAMOTHO BbIpaXaTb
CBOM MBIC/IM C IPUMEHEHUEM MAaTEMaTH4YE€CKONW TEPMUHOJIOTMHA U CUMBOJIUKH, ITPOBOJUTH
KJIaccu(pUKaK, JOrHuecKkrue 000CHOBaHMS,

4) BnaneHue 0a30BbIM MOHATHHMHBIM ammapaToM [0 OCHOBHBIM pa3jeiam
COJZIEpKaHNUS;

5) npakTHUECKH 3HAUYMMblE MaTeMaTUYECKHE YMEHUS U HaBBIKU, UX [IPUMEHEHHE
K PELICHNIO MATEMAaTHYECKUX U HE MaTEMaTHUECKUX 3aa4, PEANOJIararomnee yMeHus:

* BBINOJHATH BBIUUCIEHHUS C HATypaJIbHBIMM 4YHMCIaMH, OOBIKHOBEHHBIMH U
JECATUYHBIMU JPOOSMHU;

* pemiaTh TEKCTOBBIE 3aJaud apU(PMETHUECKUM CIOCOOOM U C TOMOIIBIO
COCTAaBJICHUS U PEIICHUS ypaBHEHUM;

* n300pakaTh PUIypbl HA MIIOCKOCTH;

*  HCIOJIb30BAaTh TIE€OMETPUYECKMM  «SI3BIK» JJIl  ONUCAaHUS  IPEIMETOB
OKPY’KaIOILIEro MUpa;

* U3MEPATH JUIMHBI OTPE3KOB, BEIMUMHBI YIJIOB, BBIYUCIATH IJIOMIATN U O0OBEMBI
uryp;

* pacro3HaBaTh U U300paXkaTb paBHbIE U CUMMETPUYHbIE (PUTYPHI;

* IPOBOJUTH HECJIOXHBIE IPAKTUUECKUE BBIYMCIEHUS C IPOLIEHTaMH,



MCTOJIb30BATh MPUKUJKY M OLEHKY; BBIIOJHATH HEOOXOAMMbIE H3MEPECHHUS;

* HCIO0JIb30BaTh OYKBEHHYIO CHMBOJIMKY JUIS 3alMCHU OOIMIMX YTBEPKICHHH, (Hopmyd,
BBIPAKCHUM, YPABHEHUH;

* CTPOUTH Ha KOOPAMHATHOW IJIOCKOCTH TOYKHU IO 33JaHHBIM KOOPIMHATaM, ONpPECIIsATh
KOOpAMHATHI TOYEK;

* YUTATh W UCIOJIb30BaTh HH(POPMAIUIO, IPEICTABICHHYIO B BHJE TAOJIUIIBI, AUATPAMMbI
(cTosOuaTOM WM TPYIIIOBOI), B rpa)uueckoM BH/IE;

* pemaTh MpOoCTeHIe KOMOMHATOPHBIE 3a/1a41 TIepeO0POM BO3MOKHBIX BAPHAHTOB.

5. Ilnanupyemble pe3yiabTaTbl o00yueHuss npeamera «Maremaruka (ajaredpa,
reometrpus)» B 7-9 kiaaccax

Anzebpauueckue 6blpar;ceHus

BbInycKHUK HAYYHTCS:

- ONEpUPOBATh MOHATHSAMH «TOXJECTBO», «TOXJECTBEHHbIE MPEe0OpPa30OBaHUNY,
peliarth 3a/1a4u, coaepkaniue OyKBeHHbIE JaHHbIE, paboTaTh ¢ GopMyIamu;

- OTIEPUPOBATH MOHATHEM KBAJAPATHOTO KOPHS, IPUMEHSThH €r0 B BHIYUCIICHUSX;

- BBINIOJIHATh PE0Opa30BaHUsl BBIPAKEHHUM, COJIEp)KAlIUX CTEHNEHH C LEJIbIMU
MOKa3aTesIMU U KBaJIpaTHBIE KOPHH,

- BBITIOJTHATh TOXKJIECTBEHHBIE TMPEOOpa3OBaHMUS PAIMOHATBHBIX BBIPAKEHUN Ha
OCHOBE IIPaBWJI ACWCTBUI HaJ MHOTOWIEHAMH U adredpandeckKuMu Apo0sMu;

- BBITIOJIHATH PA3JI0’KEHNE MHOTOYWIEHOB HA MHOXKHUTEIH.

BbInyCKHUK NMOJYYUT BO3MOKHOCTD:

- BBITIOJTHUTH ~ MHOTOIIIATOBBIE  MPEOOpa3oBaHMsI  PAllMOHAIBHBIX  BBIPAKEHHH,
MIPUMEHSISI IUPOKUMA BBIOOP CITOCOOOB U TPUEMOB;

- MIPUMEHATh TOKJIECTBEHHbIE MPeoOpa3oBaHUs IS pEHIeHMs 3aad U3 PazIudHbIX
pa3nenoB Kypca.

Ypasnenusn

BbINMyCKHUK HAYYUTCS:

- pelaTh OCHOBHBIE BU/IbI PAIMOHAIIBHBIX YPAaBHEHUH C OJTHOM MEPEMEHHOM, CUCTEMBI
JBYX YpaBHEHUH C ABYMsI IEPEMEHHBIMU;

- NOHUMAaTh YPAaBHEHHE KaK BAXHEHIIYI0 MAaTEMaTUYECKYI0 MOJENbAJISA ONMUCAHUSA U
W3YYEHHS DPa3HOOOpA3HBIX peaJbHBIX CUTyallUii, pelaTh TEKCTOBBIC 3aJayd ajaredpandecKkum
METOJIOM;

- OpUMEHSTh Tpaduyeckue TMpeACTaBiICHHs JJii  HCCIEAOBAHUA  ypaBHEHHI,
HCCIEA0BAHUs U PELIECHUS CUCTEM YPaBHEHUN C IByMs IEPEMEHHBIMU.

BhINyCKHUK NMOJYYUT BO3MOKHOCTb:

- OBJAJETh CIELHAIBHBIMUA MPUEMAMU PEIICHUS YPaBHEHUM U CHCTEM YPAaBHEHUI;
YBEPEHHO MPUMEHSATH anmapaTr ypaBHEHUH AJs pelieHHs] pa3HOOOpa3HBIX 3a/1ad4 W3 MaTEeMaTHKHU,
CMEXHBIX [TPEAMETOB, MPAKTHKU;

- OpPUMEHSTh TpaduyuecKkue Mpe[CTaBlIeHUs IJIs UCCIEIOBAHHS YpaBHEHUH, CHUCTEM
ypaBHEHUH, COAepKAIINX OYKBEHHbIE KOY(PPHUIIMESHTHI.

Hepasencmea

BpInycKHUK HAYYHTCSH:

- MOHUMAaTh TEPMHHOJIOTUIO U CUMBOJIMKY, CBA3aHHYIO C OTHOILIEHHMEM HEPaBEHCTBA,
CBOMCTBA YHCJIOBBIX HEPABEHCTB;

- pelath JMHEWHbIE HEPAaBEHCTBA C OJHOW MEPEMEHHOM M HMX CHCTEMBI; pellaTh
KBaJIpaTHBIE HEPABEHCTBA C OMOPOH Ha rpaduueckre mpeaCcTaBICHUS;

- MIPUMEHSTH anmnapar HEPaBEHCTB IS PELICHUs 3a1a4 U3 Pa3IMUHbIX pa3JIeloB Kypca.

BbINyCKHUK NMOJYYUT BO3MOKHOCTh:

- OBJAJETh pA3IMYHBIMU MpUEMAMHM  JI0KAa3aTEIbCTBA HEPABEHCTB, YBEPEHHO
MPUMEHSTH anmapaT HEPaBEHCTB JUIsl pElIeHHs] pa3HOOOpa3HBIX MaTEeMAaTHUECKUX 3ajad, 3ajad u3
CMEXHBIX MPEAMETOB U MPAKTUKH;



—  TOpUMEHATh TpadUuecKue TMPEACTABICHUS JUIA  HWCCICAOBAaHHS  HEPAaBEHCTB,
cozepKaiux OyKBeHHbIE KOI(D(DUITNCHTHI.

Yucnosvie mHodxcecmea

BbInycKHMK Hay4YUTCS:

—  IIOHUMaThb TEPMHMHOJOIMI0O M CHUMBOJIUKY, CBS3aHHbIE C IIOHSITHEM MHOYKECTBA,
BBIIIOJIHATH OTE€palMy HaJl MHO)KECTBAMHY;

—  HCIOJIb30BaTh HayaJIbHbIE NPEACTABICHUS O MHOKECTBE JAEUCTBUTEIbHBIX YUCEIL.

BbInyCKHUK MOJYy4YUT BO3MOKHOCTD:

—  pa3BHBaTh NIPEACTABIECHUE O MHOYKECTBAX;

—  pa3BHUBaTh NIPEACTABIEHUE O YUCIIE U YUCIOBBIX CUCTEMAX OT HATYPAJIbHBIX YHUCENT JI0
JNEUCTBUTENBHBIX; O POJIM BBIYUCIIEHUHN B IIPAKTUKE;

—  pa3BUThb U YrAyOUTh 3HAHUS O JECATHUYHON 3amucH JACWCTBUTENbHBIX YHCEN
(mepuonnyecKue 1 HETEPUOIUIECKHE TPOOH)

Dynkyuu

BbInycKHMK Hay4YUTCS:

—  TIOHUMaTh M UCHOJb30BaTh (PYHKIMOHAIbHBIE TOHATUS, S3bIK (TEPMMHBI,
CHUMBOJINYECKUE 0003HAUEHU);

—  CcTpouUTh TpadUKH >JIEMEHTAPHBIX (QYHKIMHA, HCCIENOBaTh CBOWCTBA YHCIOBBIX
(GYHKIMI Ha OCHOBE U3YYEHHUS MOBEACHUS UX TPAPUKOB;

—  TNOoHUMaTh (YHKIHUIO KaK BaKHEHMIyI0 MaTeMaTHYeCKYyl0 MOJeNb Uil ONHUCaHUs
MIPOLIECCOB U SIBJICHUN OKPY)KAIOIIEr0 MUpPA, MPUMEHITh (PYHKIMOHAIBHBIN S3bIK JJIS ONMCAHUS U
UCCIIETOBAHUS 3aBUCUMOCTEN MeX 1y PU3NUECKUMU BEIUYUHAMM;

—  TIOHUMAaTh M HCIIOJIb30BATh A3bIK MOCIEI0BATENLHOCTEN (TEPMUHBI, CUMBOJINYECKHE
0003HaYCHMS);

—  OpuUMeHATh (OPMYNbI, CBS3aHHbIE C apU(METHYECKOH M TEeOMETPHUYECKON
IIPOrpecCcUsiMU, U ammnapar, cOpMUPOBAaHHBIN MIPU U3YYEHUU IPYTUX Pa3[esioB Kypca, K PelIeHUI0
3aJa4, B TOM YHUCJIE C KOHTEKCTOM U3 PEaIbHOM KU3HHU.

BbInyCKHHMK MOJIYYUT BO3MOKHOCTD:

—  IPOBOJUTH MCCIEIOBAHUSA, CBA3aHHBIC C U3YYEHUEM CBOMCTB (DYHKIMH, B TOM YHCIE
C HCIOJb30BAHMEM KOMIIBIOTEpA; HAa OCHOBE IpaMKOB M3yYeHHBIX (QYHKLUUN CTPOUTH OoJjee
CJIOKHBIE TpaUKH (KyCOUYHO-3a/laHHbIE, C BBIKOJIOTHIMU TOUYKAMU U T.I1.);

—  HCNOJb30BaTh (YHKIMOHAIbHBIC INPEICTABICHUS M CBOWCTBA (DYHKIMM PpEIICHUS
MaTeMaTUYeCKUX 3aJa4d U3 Pa3IMuHbIX pa3/iesioB Kypca;

—  pemlatb KOMOMHHMPOBaHHbIE 337a4ll C IPUMEHEHHEM (POPMYJ N-Io YJ€HAa U CyMMBI
IEPBbIX N WIEHOB apu(PMETHUECKONH U T€OMETPUUECKON MPOrpeccuii, MpUMEHss P 3TOM armapar
YpaBHEHUI U HEPABEHCTB;

—  IOHUMaTh apU(METHUECKyl0 U TIEOMETPUYECKYI0 MpOrpeccud Kak (QyHKUUU
HaTYpaJbHOI'O apryMeHTa; CBSA3bIBaTb APU(PMETHUYECKYIO NPOTPECCHUI0 C JIMHEHHBIM PpOCTOM,
Te€OMETPUYECKYIO - C SKCIOHEHIMABHBIM POCTOM.

Dnemenmul NPUKIAOHOT MAMEMAMUKU

BbInyCKHUK HAYYHUTCH:

—  HCIIOJIb30BaTh B XOJE€ PELIEHUS 3aJa4 2JEMEHTAPHBIC PEACTABICHUS, CBSA3aHHBIE C
npUOINKEHHBIMY 3HAYEHUSIMH BEJIMYNH;

—  HCHOJb30BaTh MPOCTEHIINE CIOCOOBI MPEACTaBICHUS M aHANIM3a CTATHUCTHYECKUX
JAHHBIX;

—  HaXoJUTb OTHOCHUTEIbHYIO YaCTOTY M BEPOSITHOCTb CIIy4aifHOTO COOBITHS;

—  peuatb KOMOMHATOPHBIE 3a/1a4l HA HAXOKJICHHE YHCIIa 0OBEKTOB MIIM KOMOUHAIIUH.

BbIyCKHHUK MOJIy4YHT BO3MOMKHOCTD:

—  TIOHATH, 4YTO YHCJOBBIE JIAHHBIE, KOTOpBIE MCIIOJIB3YIOTCSA JUISl XapaKTEPUCTUKH
00BEKTOB OKPYXAIOIIEro MHpA, SIBISIOTCS MPEUMYIIECTBEHHO MPUOMMKEHHBIMH, YTO IO 3alUCH
NpUOIMKEHHBIX 3HAYEHUH, COAEP)KALIMXCS B MH(POPMALMOHHBIX MCTOYHHUKAX, MOXKHO CYAUTH O
MOTPEUTHOCTH MPUOIINKEHHUS;



—  MOHATH, YTO TOTPEUIHOCTh PEe3yabTaTa BBIYUCICHUN JOJKHA OBITH COM3MEpUMa C
MOTPEITHOCTHIO MCXOIHBIX JAHHBIX;

—  mpuoOpecTd MepBOHAYAIBHBIN OMBIT OpraHu3aliu cOOpa MaHHBIX MPU MPOBEIACHUN
ompoca OOIIECTBEHHOTO MHEHHs, OCYIIECTBIIATh MX aHAJIW3, MMPEACTABISATh PE3yIbTaThl OMPOCa B
BHJIE TAOIHIIBI, TUATPAMMEI;

- IPHOOPECTH ONBIT TIPOBEACHUS CIyJaHHBIX OKCIIEPUMEHTOB, B TOM YHCIE C
MTOMOIIBI0 KOMITBIOTEPHOT'O MOJICTTUPOBAHUS, HHTEPIIPETAIIUN UX PE3YJIbTATOB;

- HAyYUTHCSI HEKOTOPBIM CIEIHAILHBIM IMPUEMAM PEIICHUS KOMOMHATOPHBIX 3a]1a4.

I'eomempuueckue guzyput

BbInyCKHHUK HAYYHTCSI:

- MI0JIb30BATHCS S3BIKOM T€OMETPHH JJIsl ONUCAHUS MTPEIMETOB OKPYKAIOMIETO MHUPa H
WX B3aUMHOTO PACTOJIOKEHUS;

—  pacmo3HaBaTh M M300pakaTh Ha YepTeKAaX M PUCYHKAX TeoMeTpuueckue QUTrypsl U
UX KOMOHMHAIINH;

—  wraccu(uIupoBaTh reoMeTpruecKkrue (GUTypEhl;

—  HaxOJUTh 3HAUCHUS JUIMH JIMHCHHBIX D3JEMEHTOB QUTYp W UX OTHOIICHUS,
rpaaycHyro mepy yriioB oT 0 1o 180°, mpumeHss onpeneneHus, CBOMCTBA M MIPU3HAKU PUTYp U UX
JJICMEHTOB, OTHOINECHUS Guryp (paBEHCTBO, IMOJO0OHME, CHMMETpPHs, IOBOPOT, MapaJlICIbHBIH
MepeHocC);

- OTICPUPOBAaTh C HAYAJIBHBIMH [OHATHSAMH TPUTOHOMETPUU W BBINOJITHSITH
3JIEMEHTApHBIE OIepaIiy HaJl PYHKIIUSIMHA YTIIOB;

—  JIOKa3bIBaTh TEOPEMBI;

—  pemiath 3aJadd Ha J0Ka3aTelIbCTBO, ONMHPAsCh HA HM3yYCHHBIC CBOWCTBA (QUTYP U
OTHOIICHUI MEXIy HUMH U IPUMEHSSI U3y4E€HHbIE METOIbI JJOKAa3aTebCTBA;

—  pemarh HECIOXXHbIE 3aJaud Ha MOCTPOCHHE, MPUMEHSS OCHOBHBIE aJTOPUTMBI
MOCTPOCHUS C TOMOUIBIO IIUPKYJIA U JTUHEUKH;

—  pemiarh NpocTelIne IIaHUMETPHUYECKUE 3aJauH.

BbInyCKHUK MOJYy4YUT BO3MOKHOCTD:

- OBJIaJIETh METOJJaMH PELICHH 3a]a4 Ha BBIYUCIICHUE U JI0KA3aTeIbCTBO: METOJIOM OT
MIPOTUBHOTO, METOJIOM OJI00Ms, METOI0M Iepebopa BapuaHTOB U METOJIOM F€OMETPHUUECKUX MECT
TOYEK;

- OpUOOpPECTH OMNBIT NPUMEHEHHUs aureOpauyeckoro U TPUTOHOMETPUYECKOTO
anmnapara ¥ ujei IBI)KEHUS P PEIICHUU TeOMETPUUYECKHX 3a/1a4;

- OBJIAJIETh TPAJUIIMOHHOM CXEMOW pelleHUs 3aJad Ha IMOCTPOEHHE C IOMOIIBIO
LIUPKYJIS ¥ JIMHEWKU: aHAIU3, MMOCTPOCHHE, JOKA3aTeIbCTBO U UCCIIEIOBAHMUE,

- HAy4YUTHCS pelllaTh 3a7auyd Ha MOCTPOCHHE METOJIOM T'€OMETPUUYECKUX MECT TOUEK U
METO/I0M MOI00us;

- IPUOOPECTH OMBIT UCCIIEJOBAHUS CBOMCTB IJIAHUMETPHUUECKUX (PUTYp C MOMOIIBIO
KOMITBIOTEPHBIX IPOTPaMM;

- IPUOOPECTH OIBIT BBHITIOJHEHHS MPOCKTOB.

H3mepenue zeomempuueckux eenuiun

BhinycKHHUK HAYy4YHTCS:

- UCIIOJIb30BaTh CBOICTBA M3MEPEHUS JUIMH, YIJIOB M IUIOIIAJCH MpU pelieHu: 3aaad
Ha HAXOXKJCHHE JJIMHBI OTPe3Ka, [UTMHBI OKPYKHOCTH, JUIMHBI TYTH OKPYXHOCTH, TPaTyCHON Mepbl
yrina;

- BBIUUCTIATH IUIOMAJAM TPEYTrOJbHUKOB, MPSIMOYTOJBHUKOB, Tpameluii, KpyroB u
CEKTOPOB;

—  BBIYUCIATH JJIMHY OKPYKHOCTHU U JIJTMHY AYTH OKPYXHOCTH;

—  BBIYUCIIATH AJMHBI JIMHEHHBIX 3JIEMEHTOB (UTYp U UX YTIIbI, HCIIOIb3YysS U3YUCHHBIC
dbopMyIel, B TOM uucie GOpMyNbl IIHHBI OKPY>KHOCTH M JJIUHBI JYT'H OKPYXKHOCTH, (HOPMYIBI
wiomaaen Guryp;

—  pemiarh 3aJayd HA JI0Ka3aTeIbCTBO C UCHOIB30BaHUEM (HOPMYI JITHMHBI OKPYKHOCTH



U JUTUHBI JYTH OKPYXKHOCTH, (POPMYI TUIOIIAAeH Guryp;

- pemaTh MPaKTHUYECKHE 3a/layd, CBS3aHHBIE C HAXOXJICHHEM T'€OMETPUUYECKUX
BEeNMUYHMH( UCTIONB3YS IIPH HEOOXOAMMOCTH CIIPABOYHUKH U TEXHUYCCKHE CPEICTBA).

BbINyCKHUK NMOJYYUT BO3MOKHOCTh HAYYHUThCS:

- BBIYHCIIATE TUIOMAAN (PUTYp, COCTABICHHBIX M3 JBYX WIH 0OJiee MPSMOYTOJIbHUKOB,
apajuieIorpaMMOB, TPEYTOJIbHUKOB, Kpyra U CEKTOpa;

- BBIYUCIISITH TUIOMIAN MHOTOYT'OJIbHUKOB, UCIIOJIb3ysI OTHOIIIEHUSI PABHOBEIIMKOCTA H
PaBHOCOCTaBJIECHHOCTH.

- NPUMCHSTh ITeOpanvecKHii U TPUTOHOMETPUYCCKHN amnmapaT W UACH IBWKCHUS
MPU PEIICHUHU 33/1a4 Ha BBIYMCIICHHE IIOIIAIed MHOTOYTOJIbHUKOB.

Koopounamut

BbInycKHUK HAYYHTCS:

- BBIYUCIIATH JJUHY OTpe3Ka MO KOOPJAMHATAM €ro KOHIIOB; BBIYUCISATH KOOPJIWHATHI
CepeNHbI OTPE3Ka;

- WCTIONb30BaTh KOOPAMHATHBIM METOJ I W3Y4YEHUsT CBOWCTB TMPAMBIX U
OKPY>KHOCTEH.

BbINyCKHUK MOJYYUT BO3MOKHOCTD:

- OBJAZCTh KOOPAMHATHBIM METOJIOM PEIICHHS 3aJad Ha BBIYHCICHHE U
JI0Ka3aTeNIbCTBO;

- MPUOOPECTH OMBIT MCIOIB30BAHUS KOMITBIOTEPHBIX MPOTaMM JUIsl aHAIM3a YaCTHBIX
CJTy4aeB B3aMMHOTO PACIOJIOKEHHUSI OKPYKHOCTEH U MPSMBIX;

- MIPUOOPECTH OTIBIT BHITIOJTHEHHS TIPOSKTOB.

Bexmopui

BbINMyCKHUK HAYYUTCS:

- ONIEPUPOBATH C BEKTOPAMM: HAXOJUTh CYMMY U Pa3HOCTh JIByX BEKTOPOB, 33JJaHHBIX
F€OMETPUUYECKH, HAXOIUTh BEKTOP, PaBHBIN IIPOMU3BEACHHIO 33JAaHHOTO BEKTOPA HA YUCIIO;

- HaxOJUTh JJIs BEKTOPOB, 33JaHHBIX KOOpAMHATAMU: JUIMHY BEKTOpPa, KOOPJIMHATHI
CYMMBI U Pa3HOCTU JBYX U OoJiee BEKTOPOB, KOOPAWHATHI MPOU3BEAEHHUS BEKTOpa Ha YHUCIIO,
MPUMEHSST TPpU HEOOXOJWMOCTH MEPEMECTHTENbHBIM, COYeTaTeNbHBIN WIM pacHpeneuTeNbHbIN
3aKOHBI;

- BBIYUCIISITh CKAJSIPHOE IIPOU3BEACHUE BEKTOPOB, HAXOIUTh YrOJI MEXK/y BEKTOPAMH,
YCTaHaBJIUBATh MEPIECHIUKYISIPHOCTD NPSIMBIX.

BhINYCKHUK MOJYYUT BO3MOKHOCTD:

- OBJAJECTh BEKTOPHBIM METOJOM JUIsl pEUIeHUs 3aJa4 Ha BBIUYHUCICHUE W
JI0KAa3aTelIbCTBO;

- IPUOOPECTH OIBIT BBHITIOJHEHHS MPOCKTOB.

6. Conep:kanue nporpaMMbl y4e0HOr0 nmpeamMera

7 knace

AnredOpanyeckue BbIpasKeHUsI

Breipaxkenue ¢ nepeMeHHbIMU. 3HAUEHUE BBIPAKEHUSI C NepeMeHHbIMH. JlomycTumbie
3HaueHUs TepeMeHHBIX. ToxkaecTBo. ToKIecTBEeHHbIE TMpPeoOpa3oBaHUs — alreOpanuecKux
BbIpakeHuil. JlokazaTenbcTBO TOXkIeCTB. CTEeNeHb C HATypalbHbIM MOKa3aTejleM U €€ CBOMCTBA.
OnHounenbl. OHOWIEH CTaHJAPTHOTO BUJA.

Crenenb onHoOwieHa. MHorouneHsl. MHorowieH crasgaptHoro Buga. CreneHb
MHorousieHa. Clio)KeHHe, BBIUMTAHME M YMHOKEHHE MHOTOWIEHOB. POpMysbl COKpPAIIEHHOTO
YMHOKEHUS: KBaJIpaT CyMMbI M KBaJpaT Pa3HOCTH JIBYX BbIpaKEHU, NMPOU3BEICHUE Pa3HOCTH U
CyMMBI JIBYX BBIpaKeHUH. Pa3nokeHWe MHOTOWIEHA HAa MHOXXUTENH. BplHeceHue o0I1ero
MHOXKHTENS 3a CKOOkH. MeTon rpynnupoBKu. PasHOCTh kBaapaToB ABYX BhIpaxeHuil. Cymma u
pa3HOCTh KyOOB IBYX BbIpakeHHd. KBanpaTHwii TpéxuneH. KopeHb KBaapaTHOro TpéxuseHa.
CBoiicTBa KBaipaTHOTO TpéxwieHa. Pa3nokeHne KBagpaTHOro TPEXUIeHa HA MHOXKHUTEIIH.



Pammonanbubie BoipakeHus. Llenpie BeipaskeHus. JpoOHble BbIpakeHHs. PannonanbHas
npoOb. OCHOBHOE CBOMCTBO paloHANIbHOM qpoou. CioxkeHne, BBIYUTaHUE, YMHOXKECHUE U JICTICHUE
palnoHaIbHBIX JpobOeli. Bo3BeneHue panuoHanbHOM ApoOM B CTeNeHb. TOXIECTBEHHBIE
npeoOpa3oBaHmsl pallOHATBHBIX BEIpaKeHUH. CTEIEHb C IeNIBIM IOKa3aTelieM U €€ CBOICTBA.

KBagpatHsle KopHH. Apu(METHYECKH KBaJpaTHBIH KOPEHb M €ro  CBOWCTBA.
ToxnecTBeHHbIE MpeoOpa30BaHuUs BBIPAKEHUMN, COAEpKAIIUX KBAaJpaTHbIE KOPHHU.

YpaBHeHus1

YpaBHeHue ¢ onHoi nepeMeHHOM. KopeHb ypaBHeHHsA. PaBHOCWIIBHBIE YpaBHEHUS.
CBoiicTBa ypaBHEHUI C OJHOU NEPEMEHHOH. YpaBHEHHE KaK MaTeMaTH4yecKas MOJEb pealbHOI
cutyauuu. JIluHeitHoe ypaBHeHue. KBaapatHoe ypaBHeHune. Popmyna KOpPHEM KBaJpaTHOrO
ypaBHeHus. Teopema Buera. PanunonanbHble ypaBHeHus. PellleHHe paBHOCUIIBHBIX YpaBHEHUH,
CBOJISIIIIMXCS K JTJMHEHHBIM WM KBaJIPAaTHBIM YpaBHEHUsIM. PellieHre TeKCTOBBIX 3a/1ay C MOMOIIBIO
palMoOHANIBHBIX YpaBHEHUHW. YpaBHEHHE C JIByMs IMepeMeHHbIMU. ['paduk ypaBHEHUS C JIBYMS
nepeMeHHbIMU. JIuHelHOe ypaBHEHHUE ¢ IBYyMsI TIEPEMEHHBIMU U ero Tpaduk. CUCTEMBI ypaBHEHUM
C JBYMs IMEpeMEHHbIMU. ['paduueckuili MeTOJ pELIEHUS CHUCTEMbl YpaBHEHHH C JByMs
IepeMEeHHbIMH. PellleHne cucteM ypaBHEHHM METOJOM IMOJACTAHOBKU U cioxeHus. Cucrema AByX
YpaBHEHUH ¢ IBYMS IEPEMEHHBIMU KaK MOJIEb PEaTbHON CUTYaIlUH.

HepaBencrBa

UucnoBsle HEpaBEHCTBA U UX CBOMCTBA. ClI0’)KEHHE W YMHOKEHHE YUCIIOBBIX HEPAaBEHCTB.
OueHuBaHnue 3HayYeHUsI BbIpakeHUs. HepaBeHCTBO ¢ OJHOW TmepeMeHHOW. PaBHOCHIIBHBIE
HepaBeHCTBA. UYucnoBble MNPOMEKYTKH. JIMHEHBIE W KBaJgpaTHbIE HEpPaBEHCTBA C OJHOU
nepeMeHHOM. CHCTEMBI HEPaBEHCTB C OJHOU NTEPEMEHHOM.

YucnoBble MHOKECTBA

MHuoxecTBO U ero 3eMeHThl. CriocoObl 3a1anust MHOKecTBa. PaBHbIe MHOKecTBA. [TycToe
MHOkecTBO. [lonmHOkecTBO. Onepanuu Hax MHOXecTBaMu WInmtocTpanvsi COOTHOMIEHH MEXITy
MHO»ECTBAMHU C MOMOILBIO AxarpaMm Oiliiepa. MHOKeCTBa HaTYpPAJIbHBIX, LIEJbIX, PALIMOHAIBHBIX
yucen. PampioHanbHOE YMCIO Kak IpoOb BUAA , A€ M- ILIeJI0€ YUCIIO, a h —HaTypaibHOE, U Kak
OecKkOHEYHas TepHoaMYecKast AecsaTHdHas aApoOb. IIpencraBieHne o0 WPpalMOHATBLHOM YHCIIE.
MHoOxecTBO AeiCTBUTENbHBIX uunces. llpencraBieHue NEMCTBUTENBHOTO 4YHCIa B BHJE
OCCKOHEYHOW HEMEPHOIUYECKON necaTHYHOW ApoOou CpaBHEHHE NEUCTBUTEIBHBIX 4ucesl. CBs3b
Mex a1y MHOkecTBaMu N. Z. Q

D yHKUUHA

Yucnosvie hynkyuu

OyHKIHMOHAIBHBIE 3aBUCUMOCTU Mexay BenunuuHaMmu. [lonstue ¢pyHkiun .DyHKIUS Kak
MaTeMaTH4ecKkas MoJeib pealbHOro mpouecca. O6macTh ompeneneHuss U 00JacTh 3HAUYCHUUN
¢byukiun. CrnocoObl 3amanust ¢yHkuuu. ['padux ¢ynkuuu. Iloctpoenue rpadgukoB QyHKUIUN C
nomolineio npeodbpazoBanuit puryp. Hynu ¢ynkmuu. [IpoMexxyTku 3HAKOTOCTOSIHCTBA (DYHKITUH.
[IpomexyTku Bo3pacTaHusi U MPOMEXYTKH yObiBaHusi ¢yHkuuu. JluneitHas ¢yHkuus, oOparHas
MPOMOPLIUOHAIBHOCTD, KBaipaTHuHas (yHKIMS, QYHKIUSA Y =, UX CBOWCTBA U Tpa(UKH.

Yucnoewvie nocnedosamenvHocmu

[Tonstue YHUCIIOBOM MOCJIEI0BATEIbHOCTH. Koneunsie u OeCKOHEUYHbIE
nocinenoBarenbHocTd.  CrocoObl  3afaHust  TOCIEOBaTeNnbHOCTH.  Apudmerndeckas U
reoMeTrpuueckas nporpeccuu. CBOWCTBa YICHOB apu(PMETUYECKON U T€OMETPUIECKOM MTPOTPECCU.
@opmynbl 00mIero uieHa apuMETHUECKON U reoMeTprUecKoi nporpeccuit. opMynabsl CyMMBI N —
NEPBbIX YJIEHOB apupMeTHuecKod U reomeTpuueckoil mporpeccuif. Cymma OeckOHEYHOU
reoMeTpudeckoil mporpeccuu, y KoTopoi . IlpencraBieHne OecKOHEUHON MEepHOAMYECKON
JECATUYHOM IpoOU B BUI€ OOBIKHOBEHHOH JIpOoOH.

DJieMeHThI NPUKJIATHOH MATEeMATHKH

Maremaruueckoe MozenupoBaHue. IlpoueHtHbie pacu€tel. DopMyna  CIOKHBIX
npoueHToB. [IpubmikéHHbIe BBIUMCICHHUS. AOCONIOTHAS ¥ OTHOCHTENbHAs MOTPEIIHOCTH.
OcHoBHBIE TpaBWiIa KOMOWHaTOpuKH. YacTtoTa U  BEPOSATHOCTh CIYYaHOTO  COOBITHS.
Knaccuueckoe onpenenenue BeposiTHocTu. HauanbHble cBeneHust o cratuctuke. lIpencrasienune



JaHHBIX B BHUJAE TaONWI, KPYroBBIX M CTOJOYATHIX auarpamm, TrpadukoB. CTaTHCTHYECKHE
XapaKTepUCTUKH COBOKYITHOCTH JaHHBIX: CpE/IHEE 3HAUCHHE, MOJIa, Pa3Max, MeJAuaHa BHIOOPKH.

Auare0pa B HICTOPHYE€CKOM Pa3BUTHH.

3apoxaeHue anreOpbl, KHUTa O BOCCTAHOBIICHMM W TPOTHUBOIIOCTABICHUHM Myxammena
anb-Xope3smu. Hcropus ¢GopmMuUpoBaHUS MaTeMaTHUECKOTo s3bika. Kak 3apomwmack uaes
koopauHaT. OTKpbITHE UPPALMOHAIBHOCTH. W3 McTOpUM BO3HUKHOBEHHUS (DOpPMYIN JUIsl pelieHUs
ypaBHeHUH 3-ii u 4-i creneHeil. Mcropust pasButust nonstus ¢pyHkuuu. Kak 3apoauiack Teopus
BeposiTHOCTe. Uwmcnma @ubonauun. 3amawa JLIIuzanckoro (duboHaudym) 0 KpOJIUKaXx.
JL.O.Maraunkuit. [LJI.YeObrmes. H.W.JloGaueBckuii. B.f.bynskosckuii. A.H.Kommoropos.
®.Buer. Il.depma. P.Jlekapr. H.Taprames. J[.Kapmano. H.AGemns. b.Ilackans. Jl.IIuzanckuid.
K.I'aycc.

IIpocreiimme reomerpuyeckue GUrypsl

Touka, npsmas. Otpe3ok, ayd. Yrona. Bunael yrios. CMexHble U BEpTUKAJIbHBIE YIJIBI.
buccekrpuca yria.

[lepecekaromuecs u mnapamienabHble npsimble. [lepnenaukynspHsie npsmble. [lpuznaku
napajuleIbHOCTH MpsMbIX. CBOICTBa MapajuieNbHBIX NpsMbIX. [lepneHaukynsp ¥ HakJIOHHAs K
MIPSIMOM.

MHOroyroJibHUKHU

Tpeyronbauku. Buael TpeyronbHukoB. Menuana, 6ucceKTpuca, BbICOTa, CPEIHAS JIMHUS
TpeyrojgpHuka. [lpusHaku paBeHCTBa TpeyrojbHHKOB. CBOWMCTBa M NMPHU3HAKU PaBHOOEIPEHHOIO
TpeyronbHuka. CepelMHHBIA NEepHneHauKyasIp oTpe3ka. CymMMa yYIJIOB TpeyrosibHUKA. BHemHue
yriael TpeyroibHuka. HepaBeHcTBO TpeyrosbHuka. COOTHOLIEHUS MEXAY CTOPOHAMHU U YrjaMu
TpeyronsHuka. Teopema [Tudaropa.

[Tono6ubie TpeyronapHukH. [lpu3Haku MOAOOWS TPEYrOJbHUKOB. TOYKH IepecedeHus
MeaH, OMCCEKTPUC, BBICOT TPEYroJIbHUKA, CEPETMHHBIX MEPIEHANKYISIPOB CTOPOH TPEYTrOJIbHHKA.
CBO#CTBO OHMCCEKTpUCH TpeyrojabHuka. Teopema @Daneca. MeTpuyeckue COOTHOIICHHUS B
MPSIMOYrOJIBHOM ~ TpeyroibHuke. CHHYC, KOCHHYC, TaHI€HC, KOTaHI'€HC OCTpPOro yria
MPAMOYTOJILHOTO TpeyrojibHuKa U yriioB oT 0 1o 180. @opmyiibl, CBSA3BIBAIOIINE CUHYC, KOCHHYC,
TaHIe€HC, KOTAHM€HC OJHOTO M TOTO K€ yrja. PemieHwe TpeyrojJbHHKOB. TeopemMa CHUHYCOB M
TeopeMa KOCUHYCOB.

UYerbipéxyronpauku. [lapamnenorpamm. CBoiicTBa M INpU3HAKK —Hapajiesorpamma.
[IpsimoyronpHUK, poMO, KBaJpatT, UX CBOMCTBA U npu3Haku. Tpamnenus. CpenHsis TUHUS Tpaeluu 1
€€ CBOMCTBA.

MHoroyronpHuku.  Beimykiible  MHOroyroiapHuku. CyMMma — YIVIOB  BBIIYKJIIOTO
MHOT'OYTOJIbHUKA. [IpaBuiIbHBIE MHOTOYTOJIbHUKH.

Oxkpy:kHOCTH M KpPYI. ['eoMeTpHYecKre MOCTPOCHUA

OKpyXHOCTb U KpYT. DJIEMEHTbl OKPYXHOCTHU U Kpyra. LleHTpanbHble U BIMCAHHBIE YTJIBI.
KacarenbHast Kk OKpYXHOCTH M €€ cBOWCTBa. B3anMHOe pacnosoxeHue NpsAMOd U OKPYKHOCTH.
OnucaHHassT W BOUCaHHas OKPY)KHOCTU  TpPEyrojbHUKAa. BrhucaHHble U ONHMCAHHbBIE
YEeThIPEXYTOJIbBHUKHU, UX CBOMCTBA U MpU3HAKU. BriMcaHHbIe U ONTMCAaHHBIE MHOTOYTOJIbHUKH.

I'eomerpuueckoe wmecto Touek (I'MT). CepenuHHBIM NEPHEHAUKYISAP OTpe3Ka U
OuccekTpuca yria kak ['MT.

I'eomeTprueckre NOCTPOEHUS LUPKYJIEM U JIHMHENKOW. OCHOBHBIE 3a/1a4y HA MOCTPOEHUE:
IIOCTPOCHHUE YIJIa, PAaBHOTO JAHHOMY, IIOCTPOCHHE CEPEAMHHOIO IEPNEHAUKYISIpa JIaHHOTO
OTpe3Ka, IIOCTPOEHUE MPSIMOU, MPOXOAAIIEH Yepe3 JaHHYI0 TOUYKY M NEPHEHAUKYISPHON NaHHOU
IpsIMOM, MOCTpPOEHHE OUCCEKTPUCHl AaHHOTO yria. IlocTpoeHue TpeyrojbHUKA IO 3aJaHHBIM
aneMeHTam. Meron I’ MT B 3amadax Ha nmocTpoeHue.

HN3mepenne reoMeTpu4ecKUX BeJIHYHH

JlinHa otpeska. PaccrosiHue mexay nAByMmMs ToukamMu. PaccTosiHuME OT TOUYKH /10 MPSIMOM.
Paccrosnue Mex 1y napamieabHbIMU MPSMBIMHU.

IlepumeTp MHOTOYrOJIbHUKA.

JlinHa okpyXHOCTH. J{IMHA Tyr¥ OKPYKHOCTH.



I'pangycHas mepa yria. BennuuHa BMcaHHOTO yria.

[TonsiTHS TJOMAAM MHOTOYroJIbHHKA. PaBHOBenukue ¢urypel. HaxoskmeHue miomaam
KBaJipaTa, MpsIMOYT0JIbHUKA, [TapaJljIesiorpaMMa, TPEYTr0JIbHUKA, TPAICIUH.

[Monstre momaau kpyra. [nomans cekropa. OTHOIICHUE TUIOMIAIEH TTO0OHBIX UTYP.

JlexkapToBble KOOPAUHATHI HA IJIOCKOCTH

@opmyna paccTOsHHUA MEXKIy JAByMsA ToukaMu. KoopauHaTel cepeinHbl OTpe3Ka.
VYpaBuenue Gpurypsl. YpaBHEHUS! OKPY)KHOCTH U TIPSIMOU. YTIIOBOH KO3(D(DUITUEHT TIPSIMOA.

BekTopbl

[Tonste Bekropa. Moayns (anuHa) Bektopa. PaBHble BekTophl. KosmmHeapHbie BEKTOPBI.
Koopaunatsl BekTopa. CroXeHHE M BbIUMTAHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YHUCIO.
CkansipHOoe Ipou3BeieHne BEKTOpoB. KocuHyc yriia Mexay 1ByMsi BEKTOpaMH.

I'eomeTpuyeckue npeodpasoBanus

[Tonsitne o mpeoOpasoBanuu ¢urypsl. JBrwkenue ¢urypsl. Bunel apmkeHus Qurypsr:
napajuleNbHbIN IepeHoC, 0ceBas CUMMETpPHSI, [IEHTpalilbHasi CUMMETPHS], TOBOPOT. PaBHbIe (UTYpEHI.
I'omorerus. [logoOue duryp.

DJIeMeHTBhI JIOTUKHU

Omnpenenenue. AKCHOMBI U TeopeMbl. JlokazarenbcTBO. [loka3aTenbCcTBO OT MPOTHUBHOTO.
Teopema, oOparHas manHO¥. Heobxoanmmoe M AOCTaTOYHOE YCIOBHS. YTNOTpeOIeHHE JIOTUUECKUX
CBSI30K €CJH..., TO ..., TOT/Ia ¥ TOJBKO TOT/a.

I'eomeTpusi B ucTOpUYECKOM Pa3BUTHH

N3 wucropun reomerpum, «Hawama» EBkmmma. HMcropus msaroro mocrynata EBknmaa.
Tpuronomerpus — Hayka 00 W3MepeHUU TpeyrojabHUKoB. [locTpoeHne mpPaBUIBHBIX
MHOTOYT0JIbHUKOB. Kak 3apoauinach ujiess KoOopJuHar.

H.N. Jlo6auesckwuii. JI. Diinep. @anec. [Tudarop.

TpeOoBaHUS K YPOBHIO NOATOTOBKH y4aIIMXCH.

B pe3ynomame uzyuenun Kypca anzeopvl 7 Kaiacca 00yuarouiuecs 0014cHbl

3Hamb:

- HATypaJIbHbIE, LIENbIE, PAlMOHAIIBHBIE, UPPALMOHAJIBHBIC U JCHCTBUTEIbHBIE YNACIIA;

- CTETNIEHU C HAaTYPAJIbHBIMHU ITOKA3aTEISIMU U UX CBOWCTBA;

- OJTHOYJIEHBI U IPaBUJIa JEHCTBUN C HUMU;

- MHOT'OWIEHBI ¥ MPAaBWJIA JEHCTBUN C HUMU;

- popMyIBI COKPALIEHHOTO YMHOKEHUS;

- TOKJIECTBA U METO/Ibl JJOKA3aTEIbCTB TOXKIECTB;

- JINHEMHbIEC YPABHEHUS C OJTHOM HEM3BECTHOU U METOJbI X PELICHUS;

- CUCTEMBI JIBYX JJUHEUHBIX YPABHEHUN C JBYMSI HEU3BECTHBIMU U METO/Ibl UX PELICHUS;

ymembv:

- BBIIOJIHATD JIEUCTBHS C OJHOUJIEHAMU U MHOTOWJICHAMU;

- Y3HaBaTh B BBIPAKEHUSAX (DOPMYIIBI COKPAIEHHOTO YMHOXKEHUS U IPUMEHSTH UX;

- pacKJIaJIbIBaTh MHOTOYJIEHbl HA MHOXKHUTEIH;

- BBIMIOJIHATH TOXKJECTBEHHBIE MPe0Opa30BaHus 1ENbIX AIreOpanvdecKiX BhIPaKECHUN;

- JI0Ka3bIBaTh MIPOCTEUILINE TOKIECTBA;

- HAXOJIUTh YHUCJIO COUYETAaHUI U YMCIIO pa3MELICHU;

- pelaTh JUHEWHbIE YPABHEHUS C OJHOM HEU3BECTHOM;

- peumarb CUCTEMbl JABYX JIMHEHWHBIX YpPaBHEHHM C JByMSI HEHM3BECTHBIMM METOJIOM
MOJICTAHOBKH M METOJIOM aJre0pandeckoro CI0KeHUs;

- pelaTh TEKCTOBBIE 33/1a4M C IOMOUIbIO JIMHEWHBIX YPAaBHEHUHN U CUCTEM;

- yMeTh MpeoOpa3oBbIBATH alreOpanyecKue BHIPAXKEHUS, peliaTh YpaBHEHHs] C OJHOM
[IEPEMEHHOMN;

- HaXOJWTh OONAcCTh  ompeneneHus  (GYHKIUH, CTPOUTh  TpadUKd  MPSMOM
MPOMOPIUOHAIBHOCTH U JTUHEWHOH ()yHKIINH;

- BBITMIOJIHATD JIEMCTBUSI HAJl CTENIEHAMHU C HaTypaJbHBIMU NOKA3aTeNAMHU;

- BBINOJHSATH CIOKE€HHWE, BBIUUTAHME W YMHOXEHUE MHOTOWIECHOB, PAaCKIIaJbIBaTh



MHOI'OYJICHBI HA MHOXHTCIIN,

- MPUMEHATH GOPMYIIBI COKPAIIEHHOTO YMHOXEHHS B NMPEOOpa30BaHUAX LIEIBIX

BBIpa)KeHI/Iﬁ B MHOT'OYJICHBI U B PA3JIOKCHUH MHOT'OYJICHOB HAa MHOKHUTCIINU,

- YMCTb PpCUIaATh CHUCTCMbI JIMHEHHBIX ypaBHeHI/Iﬁ C JBYMA INCPCMCHHBIMU U

IMPUMCHATH UX ITPU PCIHICHUH TCKCTOBLIX 3a/a4y.

Hcnonvzoeamo npuoﬂpemelmble 3HAHUA U YMEHUA @6 npaxmuttecrcoit

0eAMENbHOCHU U NOGCEOHEEGHOL MCUHU ON1A:

- HaXOXACHUA PCHICHUA <GKU3HCHHBIX» (KOMHGTGHTHOCTHBIX) 3a1a4, B KOTOPBIX

HCIIOJIB3YIOTCA MAaTEMATUYCCKUC CPCACTBA,

- CO3/IaHMs TIPOJyKTa (pe3yibTaTa MPOEKTHOU ACSATENbHOCTH), IJISl U3y4YeHUS U

OIMHUCaHUs KOTOPOTO UCIIOJB3YHOTCA MAaTEMATUICCKHUE CPCACTBA.

B pezynomame usyuenus Kypca ceomempuu 7 Knacca odyuaroujuecs 0014CHbl
3Hamp:

- MPOCTEHIIINE TeOMETPUIECKUE (QUTYPHI,

- CMEXXHBIC U BEPTUKAJIbHBIC YIJIbl, UX CBOMCTBA;

- TPajlyCHYIO MEpY YIJIOB;

- BUJIBI TPEYT'OJIbHUKOB U UX CBOMCTBA;

ymemu:

- pacrmo3HaBaThb Ha YepTeKax, PUCYHKaX, MOJAEISIX M B OKpYXAIOIIeM MHpeE

IJIOCKHE U MTPOCTPAHCTBEHHBIE FEOMETpUUECKUEe (QUTYPBI;

- pacno3HaBaThb pa3BEPTKM KyOa, MPSAMOYTOJbHOIO  Mapaulesienunena,

MIPaBUJIBHOM NUPaMU/IbI, IUIMH/IPA U KOHYCA;

- ONpENeNATh MO JUHEWHBIM pa3MepaM pa3BEPTKU (QUryphl JTHUHEHHbIE pa3Mephbl

camoi (UTypsl 1 HA00OPOT;

- BBIYUCIIATHh 00BEM MPSIMOYTOJIBHOTO Mapaljiesienumnea.
Hcnonvzoeamsv npuobpemennvle 3HAHUA U YMEHUA 6 HPAKMUYECKOU

0CAMENTbHOCIU U NOECECOHEBGHOUL MHCUHU 0142

- BbIYMCICHHS OOBEMOB  MPOCTPAHCTBEHHBIX T'E€OMETPUYECKHX  (uryp,

COCTaBJICHHBIX M3 MMPAMOYT'OJIbHBIX MApalJICJICIIUIICI0B;

- er'IY6J'IeHI/I$I " pa3dBUTHUA IPEACTABIICHUA O ITPOCTPAHCTBEHHBIX 'COMETPUYCCKUX

¢durypax;

Ipoowu.

- IPUMCHCHU IIOHATHA pa3BépTKI/I JJI BBITIOJIHECHUA TPAKTHYCCKHUX paCLIéTOB.

8 kiacc
PanuonanbHble BbIpaskeHUsI
PanvonansHbie BeIpakeHUs. PanmonanbHas npoOb. OCHOBHOE CBOWCTBO palliOHAIBHOM
Cno>xenue, BbIYMTAHHE, YMHOXEHHE M JICJICHHE pallMOHAJbHBIX JpoOeil. Bo3BeneHue

paHHOHaﬂbHOﬁ I[pO6I/I B CTeleHb. T0XIEeCTBEHHEIEC Hp606pa3OBaHI/I$I palOHAJIbHBIX BBIpa)KeHHﬁ.
PaBHOCHIBHEIE YpaBHCHUH. Panmonansnabie YPpaBHCHUA. CreneHs ¢ LIeJbIM IOKa3zaTrejieM Hu e€
Kk

cBoiictBa. DyHKIMA ~~ *x U ee rpaduk.

KBaaparnbie kopHu. JlelicTBUTEIbHbIE YN CJIA
[TonsitTne 00 uppannoHaNbHBIX YHcnax. OOmue cBeAeHHs O ACHCTBUTENBHBIX UYHCIAX.

KBagpatHblit kopeHb. [loHATHE O HAXOXAECHUU NPUOTMKEHHOTO 3HAUYEHHs KBAJPAaTHOTO KOPHS.
CBoiicTBa KBajpaTHbIX KOopHeH. [IpeoOpa3zoBaHus BBIpaKEHUM, COAEPIKAIMX KBaJIpaTHbIE KOPHH.

Oynkuun y =x?,V = Vx , UX CBOMCTBa U rpauKu.

KBanpaTHbie ypaBHeHHs
KBanpatHoe ypaBHeHue. @opMyna KOpHEW KBaipaTHOro ypaBHeHHs. Teopema Buera.

KBanparssiii TpéxuneH. KopeHb KkBaapaTHOro tpéxwieHa. CBONCTBAa KBaJpaTHOTO TPEXWIIEHA.
Pa3znoxxeHne KBazpaTHOro TpEXWieHAa Ha MHOXXHUTENU. PellleHne paBHOCWIBHBIX YpaBHEHUH,
CBOJMIIMXCA K KBaJpaTHbIM ypaBHEHMAM. PemieHwe 3agay, NPUBOAAIIMX K KBaJIpaTHBIM
YpaBHEHHUSIM.

Auredpa B HICTOPHYE€CKOM Pa3BUTHH.



Hctopust popMHupoBaHUS MaTeMaTHYeCKOro s3bika. OTKpBITHE UppaloOHAIBHOCTH. M3
UCTOPHM BO3HUKHOBEHHUS (GOpMyn Uil pemieHus ypaBHeHW 3-ii u 4-ii cremeneid. JI. .
Maruunkuii, B. f. bynsakosckuii, A. H. Konmoropos, ®. Buer, H. Tapranesa, /. Kappano, H.
Abenb.

YeTpipexyrojJbHUKH

UYerbipéxyronpHuku. [lapamnenorpamm. CBoiicTBa W MNpU3HAKU HapajuieIorpaMma.
[IpsimoyronpHUK, pomO, KBajapaT, MX CBOWCTBA M npu3Haku. CpeaHss JMHMS TPEYroJbHUKA.
Tpaneuus. CpenHss nuHus Tpaneuuu U e€ cBoicTBa. lleHTpanbHble M BIUCAHHBIC YIJIBL.
BrnucanHble ¥ ONMCaHHBIE YETHIPEXYTOIbHUKY, UX CBOWCTBA U MPU3HAKHU.

IlopoOue TpeyroJbHNKOB

Teopema ®aneca. Teopema 0 MPONMOPHHOHATBHBIX OTpe3kax. [10700HBIE TPEYrOJIBHHUKH.
[Ipu3Haku nMog006Ust TPEYrOJIBLHUKOB.

Pemenne npsiMmoyro/ibHbIX TPeyroJbHUKOB

MeTpudeckue COOTHOIIEHUSI B MPSMOYToJIbHOM TpeyroyibHuke. Teopema I[ludaropa.
CuHyc, KOCMHYC, TaHI€HC, KOTAHI'€HC OCTPOro YIJjla MPSMOYroJIbHOTO TpEeYyrojbHuKa. Pemienue
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.

MuoroyroabHuku. Iliiomans MHOroyroibHuKa

MuoroyroneHuku. [loHsSTHS TUIOIIagM MHOTOYrojbHUKA. PaBHOBenukue (GUrypsl.
Haxoxaenue moniaay KBajapara, IpsiMOYroJibHHKa, MapajijieiorpaMMa, TpeyroJibHUKa, TParenuu.

I'eomeTpusi B HCTOPHYECKOM Pa3BUTHH

TpuronomeTpus — Hayka 00 usmepeHuu TpeyronbHukos. Panec. [Tudarop.

TpeGoBaHus K YPOBHIO MOATOTOBKH YYALIMXCH.

B pe3ynomame uzyuenus Kypca anzeopwl 8 Kuacca ooyuarouguecs 00714CHbl

3Hamy:

- OTIpeJICIICHHE aNTeOpanyecKon Apoou;

- OCHOBHOE CBOMCTBO Jpo0H;

- IpaBWJIA JISHCTBH ¢ anreOpanvdecKuMu IpoOsIMH;

- CTETIEHU C LIeJBIMU MOKA3aTeNSIMU U UX CBOMCTBAX;

- CTaHJAPTHBIN BUJ YKCTIA;

- pynkumm _k y=x% y = vx u ux coiictsa;
X

- MIOHATHE KBAJPATHOTO KOPHS U apu(PMETUYECKOr0 KBaJAPATHOTO KOPHS;

- CBOMiCcTBa apU(PMETUUYECKUX KBAAPATHBIX KOPHEH;

- popMmyny IJis KOpHEH KBaApaTHOTO YpaBHEHUS;

- TeopeMmy Buerta st npuBeéHHOrO U 00IIET0 KBaAPATHOTO YPAaBHEHNUS,

- OCHOBHBIE METO/IbI PEIICHUS LIETbIX PAIlMOHANBHBIX YPAaBHEHUIN: METOJIE Pa3JIoKEeHHs Ha
MHOKHMTEIH U METOJIe 3aMEHbI HEU3BECTHOI;

- OCHOBHBIE METO/IbI PEILICHUSI CUCTEM PaIlOHATIbHBIX YPAaBHEHUI;

ymembu:

- COKpalarh ajaredpandeckue 1poou;

- BBIMIOJIHATH apuPMETHUECKUE JEUCTBHS C aNredpandecKiuMu Ipo0sSMu;

- UCIIOJIb30BaTh CBOMCTBA CTEMEHEN C LEIbIMU MTOKA3aTESIMU IPU PELICHUU 33/1a4;

- 3aITUCHIBATH YKCIIA B CTAHJIAPTHOM BUJIE;

- BBITIOJIHATH TOXKJECTBEHHBIE MPEe0Opa30BaHUs PALMOHATBLHBIX BBIPAKEHHIA,

- BBIYUCIIATH apu(METHUECKHE KBaJIPaTHBIE KOPHHU;

- CTpPOUTbH rpaduKu QyHKIMHA yZE y = X%, y = vx u ucnomb30BaTh MX CBOWCTBA HpH
X
)
pELIEHNH 3a]1a4;
- IPUMEHSATH CBOMCTBA apu(PMETHUECKUX KBAPAaTHBIX KOPHEW NPU PEIIeHNH 33/1a4;
- pemaTh KBaJIpaTHbIE ypaBHEHUS;
- IPUMEHSATH TeOpeMy Buera npu pemenuu 3aaay;
- pemiarhb LEeJble PalMOHAIBHBIE YPAaBHEHUS METOJIOM pa3JIOKEHHS Ha MHOXKHUTEIU U



METOJ0M 3aMEHbI HEM3BECTHOM;

- pemath IpOOHBIC YPaBHEHUS;

- pelaTh CUCTEMBI PAIIMOHATIBLHBIX YPABHEHU;

- peuiaTh TEKCTOBBIE 3aJjaud C I[IOMOILIBI0 KBAJAPATHBIX M PalMOHAIBHBIX
YPAaBHEHUH U UX CUCTEM;

- BBITIOJIHATH TOXKIECTBEHHBIC MPEOOPA30BAHUS PAIIMOHAIBHBIX BBIPAXKEHUH;

- pemaTh KBaJpaTHbIC YPaBHEHUs, PAIlMOHAJIbHBIEC YPaBHEHUS U TMIPUMEHSTh UX K
pelIeHUIO 3a/1a4;

- pemaTh JMHEWHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOM U UX CUCTEMBI;

- NPUMEHSTh CBOWCTBA CTEMEHU C IEJbIM II0Ka3aTeJieM B BBIYUCICHHUSIX U
peoOpa3oBaHUSAX.

Hcnonv3zoeamsv npuodpemennvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU
0eamenbHOCMU U NOBCEOHEGHOU HCUSHU ONA:

- HAXOXJICHHS PEIICHUS <CKM3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a/1ad, B KOTOPBIX
WCIIOJIB3YIOTCS MaTEMAaTHYECKUE CPEJICTBA;

- CO3/IaHMsI TIPOJyKTa (pe3ynbTaTa MPOEKTHOU ACATENBHOCTH), IJIsl U3yUYEHUS U
OTIMCAHUsI KOTOPOTO HUCTIOIb3YIOTCS MAaTEMaTHYECKUE CPEJICTBA.

B pe3ynomame uzyuenusa Kypca ceomempuu 8 knacca odyuaroujuecs 0014#cHbl

3Hamy:

-TeOMETPUUIECKIE burypsr: MHOTOYTOJIbHUK, YETBIPEXYTOJIbHHK,
napajuieJIorpaMM, Tpamerus, MpSIMOYTOJIbLHUK, pOMO U KBaJpaT;

- IPU3HAKH PA3JINYHBIX TEOMETPUUYECKUX (UTYP M UX CBOMCTBA;

- BUJIbI CHMMETPHU;

- (hOpMYIIBI TIJIOMIAIEH PA3TUYHBIX TEOMETPHUIECKUX PUTYD;

- Teopemy [Iudaropa u obpaTHyro €ii;

- MPU3HAKH MOJ00MS TPEYroJbHUKOB;

- OIpeielIeHHEe U HaX0K/IEHUE CPeHeN TMHIUN reOMETPUIECKON (QUTyphI;

- B3aUMHOE PACIOJIOKEHHUE MPSAMON U OKPY>KHOCTH;

ymembu:

- TOJIb30BAThCS SI3BIKOM T'€OMETPHUU Ui OMHCAHUS IMPEIMETOB OKPYXKAIOUIETO
MHpa 1 UX B3aUMHOTO PaCIOJIOKEHUS;

- pacmo3HaBaThb W U300pakaTh Ha YEpTEkKaX U PUCYHKAX TI'€OMETpPUUYECKUE
(buUrypsl ¥ UX KOHPUTYPALIHH;

- HaxXOJWTh 3HAYCHHs JIMH JUHEHHBIX 3JEMEHTOB (UIYp M UX OTHOIICHHUS,
rpagycuyro Mepy yrioB oT 0 mo 180°, mpuMeHsisi onpeaeneHus, CBOMCTBA U MPU3HAKU
¢buryp u X 3IEMEHTOB, OTHOIIECHUS (PUryp (paBeHCTBO, MOJO0UE, CHMMETPHUH, IOBOPOT,
napauieNbHbIN epeHoc);

- OmepupoBaThb C HAYaJbHBIMU TMOHSTUSAMH TPUTOHOMETPUU U BBINOJHSITH
AIIEMEHTapHbIE ONepaluy HaJ GYHKIUSIMU YIIIOB;

- pelaTh 3a/1auM Ha JI0Ka3aTeIbCTBO, OMMPAsCh Ha U3yYCHHbIE CBOMCTBA puUryp u
OTHOIICHU M@Ky HUMU U IPUMEHSS U3YUYE€HHBIE METObI JOKA3aTEeIbCTB;

- pemaTh HECIOXXKHbIE 33J]a4l Ha MOCTPOEHUE, MPUMEHSS OCHOBHBIE aJITOPUTMBbI
MIOCTPOEHHUS C MOMOIIbIO HUPKYJISL U TUHEUKH;

- pelath MpocTenine MIaHUMETPUYECKUE 33]1a4 B IPOCTPAHCTBE;

- WCIIOJIb30BaTh CBOMCTBA M3MEPEHHUs JUIMH, TUIOMIAJEd W YIJIOB IPU PEUICHUU
3a/1a4y Ha HaXOXJEHUE JJIMHBI OTpEe3Ka, IJIMHBI OKPYXHOCTH, JJIMHBI IYTH OKPYKHOCTH,
rpaayCHOU MepbI yria;

- BBIYMCIATH JUITMHBI JIUHEHHBIX JIIEMEHTOB (UTYp W WX YIJIbI, HUCHOIB3YS
(bOpMyITBI JUTHHBI OKPY>KHOCTH U JUTMHBI IYTU OKPYKHOCTH, (GOPMYIBI IUTOMmane Guryp;

- BBIYUCIIATH IUIOIIA/IA TPEYTOJIbHUKOB, IPSIMOYTOJIBHUKOB, MMapaielorpaMMOB,
Tpaneuuii, KpyroB U CEKTOPOB;

- BBIUUCIATD JUIMHY OKPYKHOCTH, JJIMHY TYTH OKPY>KHOCTH.



Hcnonvzosamov npuodpemennvle 3HAHUA U YMEHUS 8 NPAKMUUECKOU 0essmebHOCMU U
NOBCEOHEBHOUL HCUZHU OIA:

- IPUOOPETEHHUS OTBITA PUMEHEHHS ANTreOPandecKoro ¥ TPUTOHOMETPUIECKOTO armapara
U WJeU JBYKEHUS IIPU PELICHUN T€OMETPUYECKUX 3a/aY;

- MPUOOPETCHHSI OTBITA MCCIEAOBAHUS CBOMCTB IUIAHUMETPUUYECKUX (PUTYp C MOMOIIBIO
KOMIIBIOTEPHBIX IPOrpaMM;

- BBIYHCJICHUSA Hnomaz[ei/i (1)I/Ipr, COCTABJICHHBIX W3 ABYX WJIHN 60.]'[66 HpﬂMoyFOJII)HI/IKOB,
MapajuIeIorpaMMOB, TPEYTOJILHUKOB, Kpyra U CEKTOpa.

9 kaace

HepaBencrBa

UucnoBble HEPaBEHCTBA U UX cBOMCTBA. Cll0KEHHE M YMHOXKEHUE YHCIIOBBIX HEPABEHCTB.
OneHuBaHue 3HaueHUs BblpaxkeHus. HepaBeHcTBO ¢ oHONW mepeMeHHO#l. PaBHOcCHIbHBIE
HepaBeHCTBA. UYucnoBble MNpPOMEKYTKU. JIMHEHBIE W KBaJgpaTHbBIE HEPaBEHCTBA C OJHOU
nepeMeHHON. CHcTeMbl HEpaBEHCTB C OJHOM MEPEMEHHOM.

Keaaparnunas pyHkuus

Ob6nacTts omnpeneneHuss U obsnacte 3HadeHUM ¢QyHKIuH. CrocoObl 3amaHus (QyHKIMH.
I'paduk @ynkuuu. I[loctpoenue rpadgukoB GyHKIHI ¢ moMolslo npeodpasoBanuit guryp. Hymu
¢byukuun. [IpomexyTkn 3HakonoctossHCTBa GYHKIUHU. [IpoMexyTKn BO3pacTaHUs U MPOMEKYTKU
yoObiBanus ¢pyHkiuu. Kagpatnunas QyHkus ee cBoiicTBa U rpaduk.

JJIeMeHThI NPUKJIATHOH MATEeMATHKH.

Maremarnueckoe MozenupoBaHue. lIponeHTHble pacuéTel. @opMyna  CIOKHBIX
npoueHToB.  [Ipubnmwk€HHble BbIUMCIEHUS. AOCONIOTHAsE W OTHOCUTENIbHAs MOTPEIIHOCTH.
OcHOBHBIE TMpaBwia KOMOMHATOpUKH. YacToTa ¥  BEPOATHOCTh CIYYaHHOTO  COOBITHSA.
Knaccuueckoe omnpenenenne BeposaTHocTH. HawanbHble cBeaeHus o cratuctuke. [IpencraBieHue
JAHHBIX B BHUJAE TaONUL, KPYroBBIX M CTONOUYATBIX JuarpamM, rpagukoB. CraTHcTHUECKHE
XapaKTEepUCTUKHU COBOKYITHOCTH JaHHBIX: CpE/IHEE 3HAUCHHE, MOJIa, Pa3Max, MeinaHa BIOOPKH.

YucaoBble MOCTEN0BATEILHOCTH.

Tloustue YHCIIOBOU HOCJIEN0BATEIILHOCTH. Koneunrie u OECKOHEUYHBIE
MMOCJIENOBATEILHOCTH. CrocoObl  3amaHusl  IIOCIEI0BATEILHOCTH. Apubmernueckas U
reoOMEeTpHUYecKasl IPOTPECCHUH. CpoiicTBa WICHOB apuU(METUYECKOW ¢ TEOMETPUUYECKOU

nporpeccuii. Dopmyiabl 00mero wieHa apuMETHYECKOM W TEeOMETPUYECKOM IMPOTPECCHid.
DopMyIIbl CYMMBI N —TIEPBBIX YWICHOB apu(METUYECKONH M reoMeTpudeckoil mporpeccuii. Cymma
OECKOHEYHOM IreOMETPUUECKON mporpeccuu, y kotopoil |q| < 1. IlpexacraBienne GeCKOHEYHOM
MEePUOIUUECKON AeCATUYHON ApoOU B BUJIE OOBIKHOBEHHO IpOOH.

Asredpa B HCTOPHYECKOM PA3BUTHH.

Uctopus pa3zutus noustus ¢ynknuu. Kak 3apoaunace tTeopus BeposiTHOocTed. Yucna
®ubonauun. 3amaya JI. [Tuzanckoro (Pubonauun) o kponukax. b. [Tackans, K. I'aycc.

Pemienune TpeyroJibHUKOB

CuHyc, KOCHUHYC, TaHI€HC, KoTaHreHc octporo yria ot 0 po 180. ®opmyinsl,
CBS3BIBAIOIIME CHUHYC, KOCUHYC, TaHI€HC, KOTAaHI'€HC OJHOTO W TOro e yrja. Peuenue
TPEYTroJbHUKOB. Teopema CHHYCOB M TeopeMa KOCHHYCOB. DOpMyIbl JUIsl HaXO0XKACHUS IUIOIIAIN
TPEYTrOJIbHUKA.

IIpaBu/IbHBIE MHOTOYT 0JIbHUKH

[IpaBunbHbIE MHOTOYTOJIBHUKH. [[mnHa okpyxHOCcTH. [lonaTtue momanu kpyra. [lnomanp
CEKTOpa.

JlexkapToBble KOOPAUHATHI HA MJIOCKOCTH

@opmyna paccTOSHHA MEKIy JABYMsS ToukaMHu. KoOOpOWHATBI CepennHBbl OTpe3Ka.
VYpaBHenue Gpurypsl. YpaBHEHUS OKPY>)KHOCTH U TIPSAMON. YTII0BOM K03(hpuiineHT npsimoii.

BexkTopbl

[Tonsitue Bexropa. Moaynb (JuinHa) BekTopa. PaBHble BekTOphl. KosuinHeapHbie BEKTOPBI.
Koopaunatsl BekTopa. Ci0XKEHHME M BBIUMTAHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YHCIO.



CkansipHoe mpou3sBeieHne BeKTopoB. KocuHyc yria Mexay IByMs BEKTOPaMHU.

I'eomeTpuyeckue npeodpasoBaHus

[lonsitnue o mpeoOpazoBanuu ¢Gurypsl. JBmwxeHue ¢Gurypsl. Bunmel IBrkeHus (Qurypsr:
napajuieNIbHBIA MEPEHOC, OCeBasi CHMMETPUs, ICHTpaJIbHasi CAMMETpUs1, TOBOPOT. PaBHbIE GUTypHI.
I'omoterus. [Tonobue duryp.

I'eomeTpusi B HCTOPHYECKOM Pa3BUTHH

[TocTpoenue mpaBUIBLHBIX MHOTOYTOJBHUKOB. Kak 3apoauiach ujiesi KOOpHHaT.

TpeGoBanus K YpOBHIO NOATOTOBKH Y4AIIHUXCH.

B pesynvmame usyuenusn Kypca anzeopvl 9 knacca odyuaroujuecs 00a4CHbL

3Hamy:

- CBOMCTBA YHCJIOBBIX HEPABEHCTB M METOIbI PEUICHNUS JIMHEHHBIX HEPABEHCTB;

- CBOMCTBA KBaJIpaTUYHOU (DyHKIUY;

- METOJIbI PEUICHUS KBAaJPAaTHBIX HEPABEHCTB;

- METO/IE MHTEPBAJIOB ISl PEIICHHUS PAIlHOHAILHBIX HEPABEHCTB;

- METO/JIbI PEUICHUS CCTEM HEPABEHCTB;

- OTIpeZIeTICHNEe U CBOMCTBA KOPHEH CTENEeHH 1;

- CTETICHH C paIlMOHAILHBIMU ITOKA3aTeNISIMU U UX CBOMCTBA;

- OmpeJIeTICHNe OCHOBHBIX CBOWCTB apu(METHUECKOW MpoTrpeccuu; GOpMyITy JUIs
HAXOXKJICHHUS CYyMMBI €€ HECKOJIBKHIX TIEPBBIX YICHOB;

- OTIpeieieHne OCHOBHBIX CBOMCTBA T€OMETPHUYECKOH Mporpeccuu; GOpMyIry UIs
HAXOXKJICHHUS CyMMBI €€ HECKOJIBKHIX TIEPBBIX YICHOB;

- Qopmyny nmns CyMMBl OECKOHEYHOW TE€OMETPUUYECKOM TMPOTPECCHH  CO
3HaMeHaTeJIeM, MEHBIITUM 10 MOJIYJTIO eTUHUIIBI.

ymembo:

-MCIIOJIb30BaTh CBOMCTBA  UHUCIIOBBIX ~ HEPABEHCTB  [UId  NpeoOpa3oBaHMs
HEpPaBEHCTB;

- I0Ka3bIBaTh MPOCTEHIINE HEPABEHCTBA;

- pelaTh JUHEWHbIe HEPAaBEHCTBA;

- CTpOUTH IrpauK KBaJPaTUYHOM (PYHKIMM U HCIOJIB30BaTh €r0 NPH PEIIECHUH
3ajauy;

- pelaTh KBaJipaTHble HEPABEHCTBA;

- pelaTh paloHalbHble HEPABEHCTBA METO/I0M UHTEPBAJIOB;

- pelaTh CUCTEMbl HEPABEHCTB;

- HaXOJUTh KOPHH CTEIEHU N

- HCHOJb30BATh CBOWCTBA KOpPHEH CTENEHM N INPU  TOXKIECTBEHHBIX
peoOpa3oBaHUsAX;

- HaXOJMUTh 3HAUEHUS CTENEHEN C pallMOHAIbHBIMU TOKA3aTEeNIIMU;

- peuaTh OCHOBHbBIE 3a/a4yd Ha apU(PMETUYECKYI0 M TI'€OMETPHUYECKYIO
IIPOIPECCUU;

- HAXOJUTh CyMMY OE€CKOHEYHON reOMETPHUECKOM MPOrpeccuy co 3HaMeHaTelleM,
MEHBILUM 110 MOAYJIIO €AUHUILIBI.

Hcnonvzoseamv npuodpemennvie 3HAHUA U YMEHUA 6 NPAKMUUECKOU
O0esmenbHOCHU U NOBCEOHEEHOU HCUZHU ONLA:

-- HaXOXKJCHUS PELICHUS GKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/1a4, B KOTOPBIX
HCTOJIb3YIOTCSl MATEeMaTUYECKHE CPEJICTBA;

- CO3/1aHUS TPOJYyKTa (pe3yibTara MPOEKTHOM AEATENbHOCTH), JUISl U3yUeHUS U
OINHCAaHMSI KOTOPOT'O MCIIOJIb3YIOTCS MaTeMAaTHYECKUE CPEICTRA.

B pezynomame usyuenus Kypca zeomempuu 9 Knacca odoyuaroujuecs 0014cHbl
3Hamb:

- IOHSATHE BEKTOPA, KaK OTKJIAJIbIBATh BEKTOpPA OT JTAHHOHN TOUKH;

- PABHWJIO CJIOKECHUSI BEKTOPOB U BHIYUTAHHS BEKTOPOB;



- KaK YMHOaTbh BEKTOpa Ha YKCJIO;

- CBA3b MEXKJY KOOPJAMHATaAMH BEKTOPA U KOOPAMHATAMM €TI0 Hadajla U KOHLA;

- YPaBHEHHUE JIMHUU Ha IJIOCKOCTH, YPABHEHHUE OKPYKHOCTH, YPaBHEHHUE IIPSIMO;

- B3aMMHO€ PaCIIOJIOKEHUE ABYX OKPYKHOCTEH.

ymemaw:

- BBIUUCIATH JUIMHY OTpPE3Ka II0 KOOpAMHATaM €ro KOHIIOB; BBIYUCIIATH KOOPIAMHATHI
CEPEIMHBI OTPE3KA;

- UCII0JIB30BaTh KOOPAMHATHBIN METOJ U U3yYEHUsI CBOWCTB MPSAMBIX U OKPYKHOCTEH;

- OIIEpUPOBATH C BEKTOPAMH: HAXOAWTb CYMMY M DPAa3HOCTb JIBYX BEKTOPOB, 3aJaHHBIX
Ir€OMETPHUYECKH, HAXOAUTh BEKTOP, PABHBIN IIPOU3BEACHUIO 3aIaHHOIO BEKTOPA HA YUCIIO;

- HAXOJUTh JUIsl BEKTOPOB, 33JaHHBIX KOOPAWHATAMH: JJIMHY BEKTOPA, KOOPAUHATHI CYMMBI
U Pa3HOCTHU JBYX U 00Jiee BEKTOPOB, KOOPAWHATHI TPOU3BEACHUS BEKTOpA Ha YUCIIO, IPUMEHSS IPU
HE0OXO0IMMOCTH COYETATEIIbHBIH, IEPEMECTUTENbHBIN U paCIPEIeINTEIbHBINA 3aKOHBI;

- BBIYHCIIATH CKAJISPHOE IPOU3BEICHHE BEKTOPOB, HAXOAWTH YIrOJ MEXKJY BEKTOpamH,
YCTaHaBIUBATh NEPIICHANKYISIPHOCTD MPSAMBIX.

Hcnonv3zoeamsv npuodpemennvie 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAmeNbHOCMU U
NO6CEOHEEHOIl HCUIHU ONA:

- IpUOOPETEHH OTbITa MPUMEHEHHS aNredpandeckoro 1 TPUrOHOMETPUYECKOIO armapara
W WJeN JBVDKEHUS IIPU PEHICHNN T€OMETPUYECKUX 3a/1a4;

- NpUoOpEeTeHHsI OMbITa MCCIEAOBAHUS CBOICTB INIAHUMETPUUYECKUX (PUTYp C MOMOIIBIO
KOMIBIOTEPHBIX IPOrPaMM;

- BBIUMCJICHUS IUIoIIafed QUryp, COCTaBICHHbIX M3 JIBYX WJU 0OoJiee MPSIMOYTrOJbHUKOB,
MapajuIeJIOTpaMMOB, TPEYTOJIBHUKOB, Kpyra U CEKTOPA.



7. TemaTu4eckoe IIAHUPOBaHUe N0 y4eOHOMY Kypcy «MaTemaTtuka (anredpa, reoMeTpus)

TemaTn4yeckoe mianupoBanue. Ajreopa. 7 kiaace

[
oy < Koax-
s = Conepxanue yueOHOr o B0 XapaKkTepucTHKA OCHOBHBIX BHIOB IIEiHTeJijlOCTH YYeHHKA
é § MaTepuaja 4aCOB (Ha ypoBHE y4eOHBbIX JIeiicTBUIi)
=
I'nasa 1 JInneiinoe ypaBHeHHe ¢ OIHO MepeMeHHOMH 15
1 BBenenue B anredpy 3 Pacnosnasams 4UCIOBbIE BBIPAXKEHUS U BBIPAXKECHUS ¢ IEPEMEHHBIMM, JIMHEWHbIE ypaBHeHU. [IpuBonuTh
o N N MIPUMEPHI BBIPAXKEHUH ¢ IEpEeMEHHBIMH, JIMHEWHBIX ypaBHEHUH. COCTaBIATh BBIpaKEHHE C MEPEMEHHBIMU
2 JIuneitHoe ypaBHEHUE ¢ OJTHOM MepeMEeHHON 5 ..
10 yCJ'[OBI/IIO 3a4a4u. BBIHOJ'IHHTL npeo6pa3OBaH1/m Bpra)KeHI/II/I. HpI/IBO}II/ITb HO}IO6HLIC cilaracMaIcC,
3 Pemrenue 3aa4 ¢ moMOIIbIO YpaBHEHHH 5 packpbIBaTh CKOOKH. HaxonuTs 3HaUeHHe BIpaKEHUs C IEPEMEHHBIMU TP 3aJaHHBIX 3HAYCHUIX
nepemenHbx. Knaccuduimposars anredpandeckue BoipakeHus. ONUCHIBATD 1IEJIbIE BHIPAKEHUSL.
IloBropenue 1 cucTeMaTH3alis yieoHoro 1 Dopmynuposams ONpelieNeHUe JTMHEWHOTO ypaBHEeHUs. PemaTh nuHeliHoe ypaBHEHHE B 001IeM BH/IE.
Marepuana WutepnpernpoBath ypaBHEHHE KaK MaTEMAaTHUECKYIO MOJIENb pealibHOl cuTyariu. ONHCBIBATh CXEMY
Kontponsnas paGora Ne 1 1 pelIeHNs TeKCTOBON 3a7jauu, IPUMEHATD e€ [T PelIeHus 3a1a4
I'nasa 2 1leable BbIpa:KeHUsl 55
4 ToXIEeCTBEHHO paBHBIE BBIPAKECHUS. 2 Dopmynuposamy:
ToxnecrBa onpedenenus: TOKIECTBEHHO PaBHBIX BBIPAKEHUM, TOXKECTBA, CTENIEHN C HATypaJIbHBIM ITOKa3aTeleM,
OJIHOUJICHA, CTAHAAPTHOTO BUJIa OIHOWIeHA, KO3 dullmeHTa OIHOWIeHa, CTEIIEHH OJJHOWIEHA, MHOTOYJICHA,
5 CreneHb ¢ HaTypaJbHBIM IOKa3aTelleM 3 .
CTEIEHH MHOIOYJICHA;
ceoticmea: CTETICHN ¢ HaTypaJlbHBIM [TOKa3aTeJeM, 3HaKa CTEICHH;
6 CBoiicTBa CTENEHU C HATYPAIBEHBIM 3 npasuia: T0Ka3aTeNbCTBa TOXKACCTB, YMHOKEHHSI OTHOWICHA HA MHOTOWICH, YMHOXXCHHS MHOTOWJICHOB.
TToKa3aTeaeM Jloxa3vieamsb CBOWCTBA CTETIEHU C HATYPaJIbHBIM ITOKa3aTeNeM. 3alrChIBaTh U JOKA3bIBATh (YOPMYIIBL:
TIPOM3BEACHUS CYMMBI M Pa3HOCTH JIBYX BBIPAYKEHUH, pa3HOCTH KBaJIPaTOB IBYX BHIPAaXXCHHUH, KBaIparTa
! OmpowneHs! 2 CYMMBI U KBaJjpaTa Pa3HOCTH IBYX BBIPA)KEHH, CyMMBI KyOOB M Pa3HOCTH KyOOB IBYX BBIPa’KEHHH.
8 MHOrOYWICHBI 1 Buiyucnams 3HaUeHNE BRIpaXKEHUH ¢ TIepeMeHHBIMU. [IpIMEHSITh CBOMCTBA CTENIEHH IS IPE0Opa3OBaAHUS
BBIPQXCHUH. BRITIONHATS YMHO)KEHHE OJHOWICHOB W BO3BEICHIE OTHOUIICHA B CTETIeHb. [[pUBOIUTE
9 Cr10:KeHHE ¥ BHIYMTAHUE MHOTOUICHOB 4 OIHOUJIEH K CTAHIAPTHOMY BH/IY. 3aIlHCHIBATH MHOTOUICH B CTAHIAPTHOM BHJIE, ONPEIENATH CTETICHb
KoutponbHas paGota Ne 2 1 MHOrowieHa. [IpeoOpa3oBEIBATE IPOU3BECHAE OTHOWICHA 1 MHOTOWICHA; CYMMBI, PA3HOCTH,
TIPOM3BEICHNUS IBYX MHOTOWICHOB B MHOTOWICH. BRIIONMHATE pa3iioyKeHHe MHOTOWICHA HA MHOXKHUTEIH
10 VYMHOKEHHE OJHOYJICHAa Ha MHOTOYJICH 4




]
=% Koa-
2 e Conep:xanue y4e0HOro B0 XapaKkTepuCTHKA OCHOBHBIX BH/IOB eSITeJIbHOCTH YUYeHHKA
S s MaTepHaJja Ha YPOBHe y4eOHBIX JeficTBUH
T = P JacoB (na yp y A )
=
11 YMHOXKEHHE MHOTOWIEHa Ha MHOTOUJIEH 4 CII0COOOM BBIHECEHHMSI OOIIET0 MHOXKHTEINS 38 CKOOKH, CHOCOOOM TPYIITUPOBKH, 1O (hopMyaM
COKPaLIEHHOT0 YMHOXEHHS U C IPUMEHEHHUEM HECKOJIBKUX CIIoco00B. Mcnonb30BaTh ykazaHHbIC
12 Pa3noxxeHre MHOrOUIeHOB HA MHOXKHTEIH. 4 N .
npeoOpa3oBaHMs B IIPOIIECCE PEIICHNs] YPAaBHEHUH, J0Ka3aTelIbCTBa YTBEPKICHHUH, PEIIEHHs] TEKCTOBBIX
BeiHecenue o01ero MHOKHUTEIS 32 CKOOKH
3amad
13 Pa3noxeHre MHOTOUIEHOB Ha MHOXKHTEIH. 3
Merop rpyImpoBKA
Konrponbhaspabora Ne 3 1
14 | IIpousBeneHue Pa3HOCTH U CyMMBI IBYX 3
BBIPAKEHUI
15 Pa3HOCTh KBa/IpaToB JIBYX BBIPAKEHUI 3
16 KBagpar cymMMbl 1 KBaipaT pa3sHOCTH IBYX 4
BbIpa)KCHUN
17 | IIpeoOpa3oBaHue MHOrO4JIEeHA B KBapaT 3
CYMMBI WJIH PAa3HOCTH ABYX BBIPaKECHUH
Konrponbhas padora Ne 4 1
18 | CymMa u pa3HOCTH KYOOB IBYX BBIPAXKEHUH 2
19 [TpumMeHeHne pa3IHMYHBIX CIIOCOOOB 4
Pa3NioKeHUs] MHOTOWIECHA Ha MHOXKHTEITH
[ToBTOpEHME U cucTeMaTH3auus yIeO0HOTO 1
MaTtepHuaia
Kontponsnas padora Ne 5 1
Tnasa 3 ®ynkuun 12
20 CBs3n MeXy BeTHIMHAMH. DyHKIHS 2 IIpugooums TIiprIMepHI 3aBUCHMOCTEH MEXKTy BETHIMHAMH. Pa3nudaTh cpemu 3aBUCUMOCTEH
KIMOHAIEHBIE 3aBUCHMOCTH.
21 Crioco0rI 3a1anus (QyHKIIHN 2 byn o o
Onucvleamvnonamus: 3aBUCUMON U HE3aBUCUMOH NIepEMEHHBIX, (YHKINH, apryMeHTa (DYHKIUH; CIIOCOOBI
22 I'paduk GpyHKIHM 2 3amanus yaknun. opMyIHpoBaTH ONpeeTIeHNs: 00IacTH onpeaeacHns GyHKIINN, 00JIacTH 3HAYCHHHA
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2 e Conep:xanue y4e0HOro B0 XapaKkTepuCTHKA OCHOBHBIX BH/IOB eSITeJIbHOCTH YUYeHHKA
S s MaTepuaJia Ha YPOBHe y4eOHBIX JeficTBUH
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23 | JluneitHas QyHkums, e€ rpaduku cBoicTBa 4 ¢yHKMy, rpaduka QyHKIMN, TUHEHHOW (QYHKIMH, TPSIMOH MPOITOPIIMOHATBHOCTH.
Buiuucnams 3HaueHHe QYHKIUY 10 3aJJaHHOMY 3Ha4eHHI0 aprymeHTa. CocTaBisiTh TaOIHIIbI 3HAUCHUH
[ToBTOpeHue u cucremaruzanys yueOHoro 1 o .
MaTeDHATA ¢dyskiuu. Ctpouth rpaduk GyHKIMY, 3aaaHHON Ta0nuHO. [To rpaduKy G yHKINH, SIBISOMICHCS MOJICITBIO
P peaNbHOrO Mpollecca, ONpeielsiTh XapaKTepUCTUKH 3TOro npouecca. CTpoutsb rpaduk TMHEHHOH QyHKIUHI
KonrponbHaspabora Ne 6 1 Y TIPSIMOY TIPONOPIOHATILHOCTH. ONMCHIBATH CBOMCTBA 3THX (PyHKIMN
I'nasa 4 Cuctembl JUHEHHBIX YPaBHEHUT ¢ IBYMsI 23
nepeMeHHbIMH
24 |YpaBHEHHs C ABYMsI IEPEMEHHBIMU 3
- IIpugooums npumepsl: ypaBHEHUs C IBYMSl IIEPEMEHHBIMHE; JIMHEWHOTO YPaBHEHHS C IBYMSI IEPEMEHHBIMI;
25 | JIuneiiHoe ypaBHEHHUE C ABYMs IIEPEMEHHBIMU U 4 P pumepel: yp JIBYMS TIEp - P YMA TICP ’
ux CHCTEMBI JIBYX JINHEHHBIX YPAaBHEHUH C IBYMs TIEPEMEHHBIMU; PeajibHBIX MPOLIECCOB, ISl KOTOPBIX
ero rpa N
P ypaBHEHHE C ABYMS IEPEMEHHBIMHU MIIN CHCTEMa YPaBHEHHUH C ABYMS IIEPEMEHHBIMH SBIISIOTCS
26 | CucteMbl ypaBHEHUH C IByMsl IEPEMEHHBIMH. 4 MaTEMAaTUYECKUMH MOJCIIAMHU.
I'padaecKuii METOM PEIIEHHS CUCTEMBI IBYX OmnpenensTs, SBIAETCS M apa YUCcel PEIICHHeM JaHHOTO YPAaBHEHHUS C IBYMsI IEPEMEHHBIMH.
JINHEMHBIX YPaBHEHUH C ABYMs IIEPEMEHHBIMU Dopmynuposams:
27 | p - - 3 onpedenenus: PelIeHUs] ypaBHEHHS C ABYMS IEPEMEHHBIMH; YTO 3HAYHUT PELIUTh ypaBHEHHE C IBYMS
CLICHHC CHCTCM IIMHCHHEIX yPABHCHIH HepeMEeHHbIMY; rpaduka ypaBHEHHUS ¢ IBYMs IIepEMEHHBIMH; JTUHEHHOIO YPaBHEHUS C IBYMS
MCTONOM TOACTAHOBKH HepEeMEHHBIMH; PEIICHHUs CHCTEMbI YPaBHEHHH ¢ IBYMsI IepEMEHHBIMU;
28 Pemenue cucremM NTMHENHBIX ypaBHEHUI 3 €601icmea yPABHEHUH C IBYMSI IEPEMEHHBIMHU.
METOIOM CIIOKEHHS Onucviéamy: CBOWCTBA rpaduika JMHEHHOr0 YpaBHEHHUS B 3aBUCHMOCTH OT 3Ha4€HUH KO3 PUIIHEHTOB,
- rpaduyueckuii METOA peIeH s CUCTEMBI ABYX YPaBHEHHH C ABYMS NIEPEMEHHBIMU, METOA MOJICTAaHOBKH H
29 | Pemenne 3ajat C HOMOMIBIO CHCTCM JIMHCHHBIX 4 METO] CJI0KEHHS JUISl PEILEHHs] CHCTEMBI JIBYX JIMHEHHBIX yPABHEHMI C IByMsI IEPEMEHHBIMH.
YPaBHCHHUH Cmpoums Tpad¥K TUHEHHOTO ypaBHEHHS C ABYMS IIEpEMEHHBIMH. Pelars cucTeMbl IBYX JTMHEHHBIX
IToBTOpeHue 1 cucTeMaTH3aLus yaeOHOro 1 YPAaBHCHHH C ABYMs NICPCMEHHBIMU.
MaTtepuana Pewiamp TeKCTOBBIE 33124, B KOTOPBIX CUCTEMA JIBYX JIMHEWHBIX YPaBHEHUH C ABYMS NIEPEMEHHBIMU
SIBIISIETCS] MATEMaTHIECKOH MOZIENbIO PealbHOTO Npoliecca, 1 HHTEPIPETUPOBATE PE3YIbTAT PEIICHHUS
Konrponsraspabora Ne 7 1 CHCTEMEL
IToBTOpeHNe U cucTeMATH3ANMSA Y4eOHOT 0 11
MaTepuaJa
VYrnpaxxHeHus AJis1 MOBTOPEHHUs Kypca 7 Kiacca 10
WroroBas KoHTpoIbHas paboTa 1







TemaTnueckoe mianuposanue. Ajaredopa. 8 kiacc
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2 o Conep:xanue yue0HOro Koa-Bo XapaKkTepHCTHKA OCHOBHBIX BHOB eSITEJLHOCTH YYCHHKA
é g MaTepuaJja 4acoB (Ha ypoBHe y4eOHBIX AeficTBHIA)
=
I
I'naga 1 44
PannonajibHble BhIpasKeHUs
1 PanmonasnbHbIe 1podu 2 Pacnosnaeamy 11enble palMOHANIbHBIE BEIPAKEHUS, JPOOHBIE PallIOHANbHbIE
5 OCHOBHOE CBOMCTBO PalHOHATbHOI APOGH 3 ];)Ipa)KCHI/IS{, npm?omzm) IIPUMEpPBI TAKUX BBIPAXKECHUN.
OPMYIUPOBAMD.
3 CroxxeHne U BBIYMTaHUE PALIMOHAIBHBIX JPOOeH ¢ 3 onpeoesienusi: pallMOHAILHOTO BBIPAXKECHHSI, AOMYCTUMBIX 3HAYCHHUH TIEpEeMEHHOM,
OJMHAKOBBIMHU 3HAMEHATEISIMU TOXACCTBEHHO PaBHBIX BLIpa)KeHHfI, TOXIECTBA, PABHOCUJIbHBIX ypaBHeHHﬁ,
- paLMOHATIBHOIO YPaBHEHNUS, CTEIIEHH C HYJIEBBIM IIOKAa3aTeNEM, CTEIEHH C LIEIbIM
4 CrioxeHue U BEMUTAHNE PALMOHAIBHBIX APOOEH ¢ pasHBIMI 6 OTPHLATENIFHBIM TIOKa3aTelneM, CTAaHAAPTHOIO BUAA YUCIa, 00paTHOH
3HAMCHATCIAMM MPOMOPLUOHAIBHOCTH;
KourponbHaspa6ora Ne 1 1 €60LiCmaEa: OCHOBHOE CBOWCTBO pallMOHANILHOM APOOU, CBOWCTBA CTEIICHH C 1M
5 YMHOKEHHUE U JIeNIeHNEe PallMOHABHBIX IPOOei. 4 ToKa3areseM, ypaBHeHUH, GyHKuu Y = — ;
BosBeneHnue panmoHanbHOM ApOOU B CTENEHb n
N npasuaa: CIOKEHNUs, BBIYUTAHNS, YMHOKEHHS, JeTIeHNs Npo0ei, BO3BEACHUS
6 ToxxaecTBeHHBIETIPE0Opa30BaHUAPALIN OHATBHBIXBBIPAKEHUH 7 )
JpoOH B CTEIIEHb; YCIOBHE PaBEHCTBA APOOH HYIIIO.
KontponsHaspabdora Ne 2 1 lokasvieame CBOWCTBA CTENIEHH C LIENBIM ITOKA3aTEIIEM.
Onucvisams TpapuIecKuii METOI peIIeHUs YpaBHEHHH ¢ OTHOM ITepeMeHHOH.
7 PaBHOCHIBHBIE YpaBHEHHS. 3 Ipumensims OCHOBHOE CBOMCTBO PAIIHOHANBHOM IPOOH JUT COKPAIICHHS
PalyoHanbHble ypaBHEHHA ¥ peobpaszoBanus apodeii. IIPHBOIUTE IpobH K HOBOMY (06IIIEMY) 3HAMEHATEIIO.
8 CTeneHs ¢ HeNbIM OTPUIATEIBHBIM TI0Ka3aTeNeM 4 Haxonuts cymmy, pa3HOCTB, IPOM3BEACHUE U YacTHOE ApoOeit. BRImomHATH
- TOX/IECTBECHHBIE IPE00Pa30BAHMUS PALIMOHATIBHBIX BHIPA)KEHHUH.
9 CaolicTBa CTeMenH C IENbIM T0Ka3aTeNeM > Pewamb ypaBHEHUS ¢ IEPEMEHHOM B 3HAMEHATENIE IPOOH.
10 k 4 IIpumensimsy CBOICTBA CTEIICHH C IEIBIM TTIOKa3aTeNIeM JUIs IPe0Opa30BaHUs
Oyraknus Y = — u eé rpadux BBIPAKEHUI.
X 3anucvieamp Ancna B CTAHIAPTHOM BHJE.
KontponsHaspabdora Ne 3 1
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é § MaTepuaJja 4acoB (Ha ypoBHe y4eOHBIX AeficTBHIA)
=
I
Bvinonnams noctpoeHue U ureHue rpaduxa GpyHkiuu Yy = E
I'naga 2
KBanparnbie KopHU. 25
JeilicTBUTeIbHBIE YHCIA
11 ®dynkuus Y = X2 u eé rpadux 3 Onucvieams: TIOHATHE MHOXKECTBA, SJIEMEHTa MHOXKECTBA, CIIOCOOBI 3aaHusI
N N MHO)KECTB; MHOYKECTBO HAaTypaJIbHBIX YHCEJ, MHOXKECTBO LIEJIbIX YUCE,
12 KBaznpaTHble KOpHU. Apr(METHISCKUH KBaApaTHBIH KOPEHb 3 .
MHOKECTBO PALIMOHAIBHBIX YHCEI, MHOXKECTBO JICHCTBUTENILHBIX YHCET U CBSI3U
13 MHOXXECTBOU €T0 JIEMEHTHI 2 MEXAY STUMH YHCIOBBIMH MHOXKECTBAMH; CBSI3b MEX/Y OECKOHEUHBIMHU
JECATUYHBIMU IpOOSIMU U palliOHATIBHBIMHU, UPPALMOHAIBHBIMU YUCIAMHU.
14 ToamHoxkecTBo. OnepaunnHal MHOKECTBAMH 2 Pacnosnasame panoHalbHbIE U UppalMOHaIbHbIEe yncia. [IpuBoanTs npumepsl
15 YHCIIOBEIEMHOKECTBA 2 paLMOHATIBHBIX YHCENl U UPPALUOHATIBHBIX YHCEIL.
3anucvigamsb ¢ TOMOIIBIO POPMYIT CBOMCTBA ACHCTBHIA C e CTBUTEIBHBIMU
16 CaoiicTBaapu(pMeTHIeCcKOro KBaapaTHOr0 KOPHS 4 YHCTAMIL
17 | ToxnecTBeHHble Pe0OPa30BaHNUs BBIPAKEHUI, 5 Dopmyruposam:
cozlepKaIIIX onpedenenus: KBaAPaTHOTO KOPHSA U3 YHCIa, apH(PMETHIECKOTO KBaPaTHOTO
KBaIPaTHBIC KOPHH KOpHS U3 YUCIa, PABHBIX MHOXKECTB, ITOJMHOXKECTBA, IEPECCUCHUS] MHOXKECTB,
00beIMHECHNSI MHOYKECTB;
ceoticmea: GyHKIUU Y = X2, apu(hMETHUECKOr0 KBAJAPATHOTO KOPHS, (GYHKIIUK
18 Oyuknust Y = \/;1/1 e€ rpaduk 3 y= \/;
Kontponsaaspabora Ne 4 1 Jlokazviéams cBOWCTBA apu(METHIECKOTO KBAAPATHOTO KOPHSI.

Cmpoumyw rpaduxu GyHKIMil Yy = X?u Y = \/; .

IIpumeHsTh NOHSITHE ApU(HMETHIECKOr0 KBaJPATHOIO KOPHS JIJIsl BEIYMCIICHHS
3HAYECHUH BBIPAKEHUM.

Ynpowams Beipaxenust. Pemats ypaBHenus. CpaBHUBATH 3HAYCHHS BBIPAXKCHHIA.
BbinonHsaTh Mpeodpa30BaHUe BHIPAKCHUH C MPUMEHEHHEM BHIHECCHHUST MHOXKHTEIS
W3-T10]] 3HAKa KOPHSI, BHECCHHE MHOXHTEIS TO/1 3HAK KOPHs. BIMONMHAT
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2 e Conep:xanue y4e0HOro Koua-Bo XapaKkTepHCTHKA OCHOBHBIX BHOB eSITEJLHOCTH YYCHHKA
é g MaTepuaJja 4acoB (Ha ypoBHe y4eOHBIX AeficTBHIA)
g
I
0CBOOOXK/ICHHE OT UPPAIIMOHATIBHOCTU B 3HAMEHaTeNe Ipodu, aHaIu3
COOTHOIIEHHH MEX]y YACIOBBIMA MHOXKECTBAMHU M UX DJIEMEHTaMH
TI'nasa 3 2%
KBanparnbie ypaBHeHUst
19 KBanpaTHble ypaBHeHHS. PenieHre HEMOMHBIX KBaApaTHBIX 3 Pacnosnasams 1 IPUBOIUTH IPUMEPHI KBAIPAaTHBIX YPABHEHUH Pa3JIMuHbIX BUI0B
yYpaBHEHUN (TIOJTHBIX, HEMOJHBIX, IPUBEIEHHBIX ), KBAAPATHBIX TPEXUIICHOB.
. Onucvieams B 0011IEM BUJIE PEILICHUE HETIONHBIX KBA/IPATHBIX YPAaBHEHH.
20 dopmyna KopHel KBaJpaTHOTO YpaBHEHUS 4 @ )
OPMYIUPOBAMY.
21 Teopema Buera 3 onpedenenus: ypaBHEHUS MEPBOI CTENEHH, KBaIPaTHOTO YPaBHEHHS; KBaIPaTHOIO
TpéXulieHa, TUCKPUMUHAHTA KBaJPaTHOTO YpaBHEHUs
KortponsHaspabora Ne 5 1 Y KBaJPATHOTrO TPEXUIEHa, KOPHS KBaJPaTHOIO TpEXUIeHa; OUKBaIPaTHOTO
22 KsagpatusiiiTpéxunexn 3 YPaBHCHU, )
™ c60licmea KBaJpaTHOTO TPEXUIICHA;
23 Pemienue ypaBHEeHMH, KOTOpPBIE CBOIATCA K KBaJIPaTHBIM 5 meopenmy Bueta u 06paTHyIo eif TeopeMy.
YPaBHCHIIM 3anucvieamp v 0Ka3bIBaTh GOPMYITy KOpHEH KBaJPAaTHOTO YPABHEHHS.
24 ParoHanpHble ypaBHEHHS KaK MaTeMaTHUECKHUE MOJEIH 6 HcenenoBaTh KOJIMYECTBO KOPHEH KBaJPAaTHOI'O YPABHEHUs B 3aBUCUMOCTH OT
PeasbHBIX CHTYAIHH 3HaKa ero JUCKPHUMUHAHTA.
Jloxa3zvieamv meopemul: Bueta (psaMyro 1 00paTHYIO), O pa3ioKeHUN
Kontponshasipabora Ne 6 1 KBaJIPaTHOTO TPEXUIICHA HA MHOJKUTEIIH, O CBOMCTBE KBAAPATHOI'O TPEXUICHA
C OTPHLATENbHBIM TUCKPHMUHAHTOM.
Onucvigams Ha IpUMEPaxX METOJ 3aMEHBI IEPEMEHHOMN JUTSI PEIICHNST ypaBHEHUI.
Haxooums KOpHU KBaJIpaTHBIX YpaBHEHUH pa3IMIHBIX BUAOB. [IpuMeHsTH
Teopemy Buera u oOpatHyro eif TeopemMy. BRIOTHATE pa3iioykeHne KBaIpaTHOTO
TpEXWIeHa Ha MHOXUTENU. HaxoIuTe KOpHU ypaBHEHUH, KOTOPHIE CBOJATCS K
kBazpaTHBIM. COCTaBIISITh KBAAPATHBIE YPABHEHNUS U YPABHEHNUS, CBOISIIMECS K
KBaJ[paTHBIM, ABIIIONINECS MaTEMAaTHIECKUMHI MOJEIISIMU PeabHbIX CUTYaINH
IloBTOpEeHuUe
H CHCTEMATH3aIUA 10

y4e0HOro MaTepuaia
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Conep:xanue y1e0HOT0 Koua-Bo XapaKkTepHCTHKA OCHOBHBIX BHOB eSITEJLHOCTH YYCHHKA
MaTepuaJja 4acoB (Ha ypoBHe y4eOHBIX AeficTBHIA)
I
VYnpaxxHeHus U1 TOBTOPEHUs Kypca 8 Kiacca 9

Konrponbnasipabora Ne 7




TemaTnyeckoe miIanupoBanue. Ajreopa. 9 kiacc
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S = Conep:xanue yue0HOro “ecTBO XapakTepucTHKA OCHOBHBIX BHIOB JeITeJIbHOCTH YUeHHKA
S s MaTepuaJja (Ha ypoBHe y4eOHBIX AelicTBHIA)
2,
= 2 4acoB
=
|
TI'naga 1 20
HepaseHncrBa
1 UucnoBbIeHEPAaBEHCTBA 3 Pacnosnaseams 1 IpUBOIUTH IIPUMEPHI YHCIIOBBIX HEPABEHCTB, HEPABEHCTB C IIEPEMEHHBIMU, JIMHENHBIX
N HEPaBEHCTB C OJHOM MepeMEHHOM, IBOMHBIX HEPABEHCTB.
2 OcCHOBHBIE CBOWCTBA 2
Dopmyruposamo:
YKUCIIOBBIXHEPABEHCTB . .
onpeoenenus.; CPaBHEHUsS IBYX YUCEIN, PEILCHUS] HEPAaBEHCTBA C OIHOM IIEpEeMEHHOM, PaBHOCUIIBHBIX
3 Clo)KeHre ¥ YMHOKEHHE YACIIOBBIX 3 HEpaBeHCTB, PELICHUS CUCTEMBI HEPaBEHCTB C OHOM IIEPEMEHHOM, 00IaCTH ONpeeNICHUS BBIPAKEHNUS;
HepaBeHCTB. OLEHMBAHUE 3HAYESHUS €60liCMEa YMCIIOBbIX HEPABEHCTB, CIIOKCHUS U YMHOXKEHMS YHUCIIOBBIX HEPABEHCTB
BBIPAKEHHS Jlokazviéams.: CBONCTBA YUCIOBBIX HEPABEHCTB, TEOPEMBI O CIIO)KEHUH M YMHOKEHHH YHCIIOBBIX HEPABEHCTB.
Pewamp nuHeliHble HepaBEHCTBA. 3alKCHIBATh PEIICHNS HEPABEHCTB U UX CUCTEM B BUJIE YHCIOBBIX
4 H i i 1
CPABCHCTBAC OZIHOUTICPCMCHHOM IPOMEXKYTKOB, 00BbEANHEHHUS, IIepeceyeH s YUCIOBBIX IPOMEKYTKOB. PelaTh cucreMy HEpaBeHCTB ¢ OIHOM
5 PellleHye HEPaBEHCTB C OJHOM 5 nepeMeHHo. OlleHNBaTh 3HAUEHHE BhIpakeHHs1. 11300paxaTh Ha KOOPMHATHOMN MPSIMOi 3aaHHbIC
HCpeMCHHOﬁ. YuciaoBble HEPABCHCTBAMM YHCJIOBBIC IIPOMEKYTKH
MIPOMEXYTKHU
6 CucTeMbl TUHEHHBIX HEPAaBEHCTB C 5
OJIHOW NEPEMEHHOMN
Kontponrnas padora Ne 1 1
I'naga 2 38
KBaapatuunas pyHkuus
7 [ToBTOpeHue u pacmmpeHue 3 Onucvigams TIOHSATHE (PYHKINH KaK IpaBUiia, yCTAHABINBAIOIIETO CBSI3b MEX/y 3JIEMEHTaMH JIBYX MHOXECTB.
CBENIEHU 0 (DYHKIIH Dopmynuposamy:
3 Croiictsa 3 onpedenenus: HyAs QYHKIUI, TIPOMEKYTKOB 3HAKOIIOCTOSHCTBA (DYHKIINH; (PYHKITUH, BO3PACTAIOIICH
BOWCTB KIIUN . o
YHKIL (yObIBatomIeit) Ha MHOXKECTBE; KBAIPATUIHON ()YHKINHU; KBaPaTHOTO HEPABCHCTBA,
9 Kaxk nocrpouts rpaduk GpyHkuuy y 3 ceoticmea KBapaTU4YHOH HyHKLUM;

= kf(x), ecnn u3BecTeH rpaguk

npasuna OCTPOSHHUS TpadrKOB QYHKITHI ¢ TIOMOIIIBI0 MpeobpaszoBanmii Buaa f(X) — f(X)+a;
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S s Conep:kaHue y4eGHOT0 “ecTBO XapakTepucTHKA OCHOBHBIX BHIOB JeITeJIbHOCTH YUeHHKA
S « " "
= MaTepuaJja 4aCOB (Ha ypoBHe y4eOHBIX AelicTBHIA)
=
|
byHKIMH f(X) = fix + a); f(x) — Kf(X).
y =f(x) Cmpoumbw rpaduku QyHKIHIA ¢ moMoIIbo peodpasosanuii Buaa f(X) — f(x)+ a;
- f(xX) — f(x + a); f(xX) — Kkf(x).
10 Kak nocrpouts rpaduku ¢yHKImii 4 0) =/ ); 1) ) . N -
= (x) + b Cmpoumb rpaduk xkBagpatnyHor GpyHkumu. 1o rpaduky kBagpaTndHOH QyHKIUK OMUCHIBATH €€ CBOWCTBA.
y = fx + a), et mmecre Onucvieams CXeMaTHIHOE PACTIONOKEHHE TapaboIibl OTHOCUTENILHO OCH aOCIMCC B 3aBUCHMMOCTH OT 3HaKa
ny-= JIN U3BCCTCH .
}; bk b K’ = (x) crapiero KodpQuIreHTa u TUCKPUMHUHAHTA COOTBETCTBYIOIIEr0 KBaJPATHOI'0 TPEXWICHA.
u nny =
P yHiLnH Pewamsb KBapaTHBIC HEPABEHCTBA, UCIONIB3YS CXEMY PACIIONIOKEHHs TapadoiIbl OTHOCHTENLHO OCH a0CIIHCC.
11 KBanparuunas ¢pyHkims, e€ rpadux 6 Onucvieams rpaduuecKiii METOJl peLIeHHsI CUCTEMBI IBYX YPABHEHHH ¢ ABYMs IIEPEMEHHBIMH, METO
U CBOMICTBA MOJICTAHOBKYU U METOJ CIIOKEHMS ISl PELLEHMS] CUCTEMBI IBYX YPABHEHUM C IBYMs IEPEMEHHBIMM, OHO U3
K Gora Ne 2 1 KOTOPBIX HE SIBISIETCS IMHEHHBIM.
o v
OHTPOTBHAAPALOTA N Pewiamp TeKCTOBBIE 33124, B KOTOPHIX CHCTEMa JBYX YPaBHEHHH C ABYMS [IEPEMEHHBIMU SIBIISACTCS
12 PellleHne KBAIPaTHBIX HEPABCHCTB 6 MaTeMaTHYECKOH MOJENBIO PeatbHOro MpoIecca, 1 HHTEPIPETUPOBATh Pe3yabTaT PEICHHUs CUCTEMBI
13 Cuctembl ypaBHEHHH C IBYMsI 6
HepeMEHHBIMU
14 Pemrenue 3a1a4 ¢ NOMOLIBIO CUCTEM 5
YpaBHEHUI BTOPOH CTENIEHU
Konrponbnasipadora Ne 3 1
I'naga 3
JJieMeHTbI MPUKJIATHOI 20
MaTeMaTHKH
15 MateMaTu4eckoe MOAECIUPOBAHNE 3 Tlpusooums npumepoi:
N MaTeMaTHYECKUX MoJieJIell peabHbIX CUTYallHil; IPUKIIaJHBIX 331a4; PUOTKEHHBIX BETHYNH;
16 [IpouenTHBIEpaCYETHI 3 N .
HCIIONB30BAaHKS KOMOMHATOPHBIX IIPAaBUJI CYMMBI U ITPOU3BENCHHS; CITydaliHBIX COOBITHI, BKIFOYast
17 IpuOIIKERHBIE BEYHACITICHIS 2 JOCTOBEpPHBIC H HEBO3MOKHBIE COOBITHS; OIBITOB C PABHOBEPOATHBIMH UCXOJIaMHU; TIPEICTABICHUS
18 o 3 CTATUCTUYECKUX JAHHBIX B BUJE TaOJUIL, HarpamMM, rpa(uKkoB; NCIIONB30BaHMUS BEPOSTHOCTHBIX CBOHCTB
CHOBHBIC NpaBIIA OKpPYXalOIIMX SIBJICHUM.
KOMOWHATOPUKA Dopmyauposamo:
19 YacToTa M BepOATHOCTh 2 onpedenenus: abCOMOTHOMN MOTPEIIHOCTH, OTHOCUTENLHON IMOIPENIHOCTH, JOCTOBEPHOTO COOBITHS,
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S s Conep:xaHue y4e0HOT 0 “ecTBO XapaKkTepucTHKA OCHOBHBIX BH/IOB JIeSITEIGHOCTH YYeHUKA
S s MaTepuaja HAa YPOBHE YUYeOHBIX AeHCTBHI
T = p 4acoB (ma yp y A )
=
|
CITy4aiiHOTO COOBITHS HEBO3MOXKHOT'O COOBITHSI; KJIIACCHYECKOE OIPE/ICIICHIE BEPOSTHOCTH;
npasuna.; KOMOMHATOPHOE MPABUIIO CYMMEI, KOMOMHATOPHOE IIPABUJIO MPOU3BEICHHS.
20 Kiaccuueckoe 3 /4 P P YMMEL P P P
Onucvieams 3Tatbl PEIICHAS MPUKIATHON 33a1a4u.
OIPEeICICHUEBEPOSTHOCTH ..
[MosicHATh ¥ 3amTUCHIBATH (POPMYITY CIIOKHBIX MPOICHTOB. [IPOBOTUTE MPOIICHTHBIC PACUYETHI C
21 HauanpHble cBEaeHUS 3 WCTIOJb30BAHUEM CIIOKHBIX MTPOIIEHTOB.
0 CTATHCTHKE Haxoo0ums TOUHOCTH MPHOJIMKSHHUS 110 TaOJHIIe MPHOMMKEHHBIX 3HAYCHUH BETUUMHBI. VCIoIp30BaTh
K 6 N 4 1 paSHH‘IHBIe q)OpMI)I 3alImucu l'[pI/I6J'II/I)KéHHOFO 3HAYCHUS BCIINYUHBI. OL[CHI/IBaTI) HpPI6HPI)I(éHHOC 3HAYCHHUC
)
OHTpOJIbHAs paboTa Ne N —
IIp08ooums ONBITHI CO Cy4alHBIMU UcXonaMHu. [10sICHATh U 3anuChIBaTh (POPMYITY HAXOXKICHUS YACTOTHI
CIly4aiiHOro coObITHsI. ONMKUCHIBATH CTATUCTUYECKYIO OIICHKY BEPOSTHOCTHU Cly4aiiHOro coobiTusi. Haxonurs
BEPOSITHOCTh CJIy4alHOTO COOBITHS B ONBITAX C PABHOBEPOSTHBIMHU HCXOJAMHU.
Onucvieams 3TaIbl CTATUCTUYECKOT0 ucchenoBanus. OQopmisaTh HHPOPMALIMIO B BUJE TAOJIUIL U JHATPAMM.
HW3Brnekath nHpopManmio u3 Tabuuil u auarpaMM. Haxoqurs ¥ MPpUBOAKUTH MIPUMEPBI HCIIOJIb30BAHUS
CTaTHCTHYECKUX XapPaKTEPUCTUK COBOKYITHOCTH JIaHHBIX: CPEHEE 3HAUCHHEe, MOJIa, Pa3Max, MeInaHa BhIOOPKU
T'naea 4
YucaoBbie 17
MoCJIe0BATEILHOCTH
22 YucmoBsI€e MOCIEA0BATEILHOCTH 2 Ipusodums npumepwl: NOCIENOBATEIBHOCTE; YUCIOBBIX MTOCIEA0BATEIILHOCTEH, B YACTHOCTH
apu(pMETHYECKOI U TEOMETPUUECKOM ITPOrpeccrii; NCIONb30BaHMUS ITOCIIEA0BATEILHOCTEH B peabHON JKU3HH;
23 Apudmernyeckas mporpeccus 4
3a/1a4, B KOTOPBIX paCCMaTPUBAIOTCS CYMMbI ¢ OECKOHEUHBIM YHCIIOM CIIaraeMbiX.
24 CyMMa N IIEPBEIX YICHOB Onucwviéamyp: MOHATHE MOCIEL0BATENLHOCTH, YIEHA IIOCIEI0BATENLHOCTH, CIIOCOOBI 3aJaHUs
apuMeTHIecKoi Mporpeccuu MOC/IEA0BATECIIbHOCTH.
o5 T 3 Buiuucnsimes 1iieHbl OCIEI0BATENLHOCTH, 3aJaHHOM (HOPMYIIO N-TO YlieHa MK PEKyPPEHTHO.
€OMEeTpHUYeCcKasi MPOrpeccus Dopmynupoeams:
26 CyMMa N MepBbIX YICHOB 2 onpedenenus: apuPMETHIECKON TIPOTPECCHH, TEOMETPHUECKON POTPECCHUT
reOMETPHYECKOil POTPeCCHH c601icmea YIICHOB TEOMETPUIECKON U apr(hMETHIECKOH TPOTPECCH.
N 3aoasame apuMeTHIECKYIO I TEOMETPUUECKYIO IIPOTPECCUU PEKYPPEHTHO.
27 Cymma GeckoHEUHOH 2

TeOMETPUYECKON IPOTrPECCHH, Y
KoTopoit | q | <1

3anucvieamos n nosacuams GopMyIBI OOIIET0 WIeHa apUPMETHISCKON U TEOMETPUIECKOH IIPOrPECCHI.




]
& H Koun
S s Conep:kaHue y4eGHOT0 “ecTBO XapakTepucTHKA OCHOBHBIX BHIOB JeITeJIbHOCTH YUeHHKA
S s MaTepHaJja Ha YPOBHe y4eOHBIX JelicTBUH
T = P JacoB (na yp y A )
=
|
Konrponbnaspabora Ne 5 1 3anucvieamov 1 0okazviéams: GOPMYIBI CyMMBI N MEPBBIX WICHOB aprH(PMETHIECKON U TeOMETPHUYECKOM
nporpeccuii; GopMyIibl, BBIpaXkaroliue CBOMCTBA WICHOB apri(pMETHIeCKON 1 TeOMETPHYECKOI Mporpeccui.
Buiuucnams cymmy OECKOHEYHOM reoMeTprUYecKoi mporpeccuy, y koropoii | q | < 1. [IpeacraBnste
OecKOHEeUHbIe IEPUOANYECKUE IPOOH B BUJIE OOBIKHOBEHHBIX
IloBTOpEHME
U CHCTEeMaTH3alus 10
y4eOHOro MmaTepuaJja
YnpakHeHus! 1sl IOBTOPEHUsI Kypca 9 9
KJacca
KonrponbHasipadbora Ne 6 1
TemaTnuyeckoe muianuposanue. I'eomerpus. 7 Kiace
]
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s = Coaep:xanue y4e0HOro KonnuectBo XapaKTepuCTHKA OCHOBHBIX BHI0OB AeATeJbHOCTH YUeHUKA
5 . .
= § MaTepuaJa 4acoB (Ha ypoBHe Y4eOHBIX AeiicTBUii)
=
I'nasa 1
Ipocreiimme 11
reoMeTpuyeckue GQurypsl
U HX CBOiicTBa
1 Touku u mpsiMbIe 1 IIpugooums IiprIMeEpHI TEOMETPUIECKUX QUTYD.
Onucviéams TOYKY, IPAMYIO, OTPE30K, JI OIL.
2 OTpe30K u ero MHa 2 ¥» TIpAMY*O, OTp » Y, YT
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2 o Conep:xanue y4e0HOro KosmuecTBo XapaKkTepuCTHKA OCHOBHBIX BH/IOB /IeSITEJIbHOCTH YUYeHHKA
é g MaTepuaJja 4acoB (Ha ypoBHe y4eOHBIX AelicTBHIA)
]
=
3 JIya. Yron. 3amepenue yriioB 2 Dopmynuposams:
onpeoesienusi. paBHBIX OTPE3KOB, CEPEMHBI OTPE3Ka, PACCTOSIHHUS MEX/Y IBYMSI TOUKaMH, JIOTOITHUTEIbHBIX
4 CMexHbIe U BepTUKAJIbHBIE YTIIbI 2 o ..
Jydeil, pa3BEPHYTOrO yIJia, paBHBIX YIJIOB, OMCCEKTPHUCHI YIila, CMEXKHBIX U BEPTHKAIBHBIX YTJIOB,
5 IeprenauKyIApHBIE TPIMEIE 1 MePECEKAIONINXCSI MPSIMBIX, EPIIEHIUKYISIPHBIX MPSIMBIX, IEPIICHIUKYISIPA, HAKIIOHHOH, PACCTOSHUS OT TOYKH
JIO TIPSIMOM;
6 AKCHOMBI 1 . ) .
c60licmaa: pactoioKEeHUsI TOYEK Ha MPSIMOH, N3MEPEHHUS OTPE3KOB U YIJIOB, CMEKHBIX U BEPTHKAIBHBIX YIJIOB,
HOBTOpeHI/Ie U CUCTEeMAaTHu3alus 1 MNEPHNEHAUKYISAPHBIX IIPAMBIX; OCHOBHOC CBOMCTBO HpﬂMOﬁ.
y4eGHOro MaTepuana Knaccugpuyuposams yris..
Jlokazvleams.: TEOPEMBI O MEPECEKAIOIIUXCS MPSMBIX, O CBOHCTBAX CMEXHBIX U BEPTUKAJIBHBIX YTIIOB, O
KonTposbHas padora Ne 1 1 o " - - o o
€AUHCTBCHHOCTHU TIPSAMOU, NEPIEHAUKYIISIPHOU JaHHOU (cnyqayl, Koraa To4ka JIC)KHUT Ha JaHHOU pr{MOI/I).
Haxooums MHy 0Tpe3Ka, TPayCHYI0 Mepy yrila, UCIIONb3Ys CBOWCTBA NX U3MEPEHHUIA.
H306pasicamsb ¢ TOMOLIBIO YePTEKHBIX UHCTPYMEHTOB T€OMETPHUYECKHEe PUIYpPBI: OTPE30K, JIyd, VIO,
CMEXHbIE ¥ BEPTHKAJIbHBIE YIJIbI, IEPICHANKYIISIPHBIE IPSIMBIE, OTPE3KH U JIYUH.
Ioschamp, 4TO TAaKOE aKCUOMa, OIPe/IeNICHHE.
Pewamp 3a1a4n Ha BBIYMCIICHUE U JOKA3aTENbCTBO, IPOBOJIS HEOOXOIUMBIE TOKa3aTeNbHBIC PACCYKICHU
I'naga 2 12
TpeyroibHuKH
7 PaBHbIe TpeyronsHUKH. Bricora, 2 Onucvléams CMBICI TIOHATHUS «paBHbIE GUrYps. [IpUBOAUTE IpUMEpPHI PaBHBIX QUTYD.
MeuaHa, OHCCEeKTpHca H306pasicamb 1 HAXOIUTH HA PUCYHKAX PaBHOCTOPOHHHUE, paBHOOEIPEHHEBIE, IPSMOYTOBHEIE,
TpEeyrolbHUKa OCTpOYTOJIbHBIE, TYIOYTOIbHBIE TPEYTOIbHUKH U UX 3JIEMEHTHI.
- - Knaccuguyuposeams TpeyroabHUKH 110 CTOPOHAM U YTJIaM.
8 IlepBsIit 1 BTOpOI IPU3HAKU 3 purjup peyr P i
Dopmynuposams:
PaBEHCTBA TPEYTOIbHUKOB .
onpeoenenus. OCTPOYrOIbHOT0, TYIOYTOIBHOIO, IPSIMOYTOJIBLHOT0, PABHOOEAPEHHOT'0, PABHOCTOPOHHETO,
9 PaBHOOEIpEHHBIN TPEYrOTHHUK U 3 Pa3HOCTOPOHHET O TPEYTONbHUKOB; OUCCEKTPHUCHI, BEICOTHI, MEIMAHBI TPEYTOJIbHUKA; PABHBIX TPEYTONbHUKOB;
€ro cBoiicTBa CEpPENMHHOrO NMEPICHINKYIIAPa OTPE3Ka; IMEPUMETPA TPEYTOJIbHUKA,;
cgolicmea: paBHOOEIPEHHOT O TPEYroIbHUKA, CEPEANHHOTO NEPIEHANKYIISIpa OTPE3Ka, OCHOBHOT'O CBOWCTBA
10 IMpusHaku paBHOGEPEHHOTO 1 i ’ ’
PaBEHCTBA TPEYTOJIBHUKOB;
TpeyronbHuKa npu3HAaKy: PaBEHCTBA TPEYTOINBHUKOB, PABHOOEIPEHHOT O TPEYTr OJIbHHKA.
11 Tperuii mpU3HaK paBeHCTBA 2 Jloxa3zvbieamsb TEOPEMBI: 0 EAMHCTBEHHOCTH MPSIMOM, TIEPIICHANKYIISIPHON TaHHOH (CITydaif, Kor/ia TO9Ka JeKUT
TpeyronsHUKOB Teopemsl BHE JTAaHHOH NPSIMON); TPY NPU3HAKA PaBEHCTBA TPEYTOJIbHUKOB; MPU3HAKN PABHOOEIPEHHOIO TPEYTOJIbHIKA,;
TEOPEMBI O CBOMCTBAX CEPEAMHHOTO MEPIIEHANKYIIIPa, PABHOOEAPEHHOTO U PABHOCTOPOHHETO TPEYTOIEHUKOB.
Kontponsnas padora Ne 2 1

Pasvsacnams, 910 TaKOE TEOPEMa, ONHCHIBATH CTPYKTYPY TeopeMbl. OOBICHSITh, KaKyl0 TEOpPEMY Ha3hIBAIOT
00paTHOM TaHHOH, B 9EM 3aKITFOYAETCS METO]I TOKA3aTeIbCTBA OT MIPOTUBHOTO. [[pUBOIUTE TIpUMeEphI




]
=g
2 o Conep:xanue y4e0HOro KosmuecTBo XapaKkTepuCTHKA OCHOBHBIX BH/IOB /IeSITEJIbHOCTH YUYeHHKA
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=
UCIIOIb30BaHMS 3TOI'0 METO/Ia.
Pemmath 33241 Ha BEIYHCIICHHE U JIOKA3aTEIHCTBO
I'naga 3
IMapannenbHbie npsiMbie. Cymma yriios 12
TPeYroJbHUKA
13 [MapaiensHble NpsiMbIe 1 Pacnosnasams Ha depTexax napaieibHbIe MPsIMBbIE.
H300pakaTh ¢ MOMOLIBIO JIMHEWKHU U YroJIbHUKA NapaulelibHbIE PSMBIE.
14 [Tpyu3Haku napaniensHOCTH 1 0 6 N
nucvieamy yribl, 00pa30BaHHBIE ITPU TIEPECEUCHUH JBYX MPSMBIX CEKYILEH.
MPAMBIX Dopmynuposambs.:
15 CaoiicTBa mapasuIeIbHBIX MPIMBIX 2 onpedeenus: TapaJUIebHbIX MPSAMBIX, PACCTOSHHS MEXIY MapauieIbHBIMU IPSIMBIMHU, BHEIITHETO yTiia
TPEYrojibHUKA, TMIIOTCHY3bI U KaTE€Ta,
16 Cymma yriIoB TpeyroibHHKa 8 ceoticmea: TIapaJUIeNIbHbIX MPAMBIX; YIIIOB, 00Pa30BaHHBIX NPH IEPECEUECHUH MapalIeTIbHBIX IPSIMBIX CEKYILIEH;
17 [psAMOYTONBHBIH TPEeyrOIBHUK 1 CYMMBI YJIOB TPEYrOJIbHUKA; BHELIHETO YIJla TPEYTrONbHUKA; COOTHOIICHHI MEX Ty CTOPOHAMH M YTJIaMH
- TPEYTONbHUKA; IPSIMOYTOJIbHOI'O TPEYTOJIbHUKA; OCHOBHOE CBOIMCTBO MapauIeNbHBIX IPSIMBIX;
18 CoiicTsa npsmMoyrobHOro 2 npusHaKy: NapamIeIbHOCTH NPAMBIX, PABEHCTBA TIPAMOYTOJIbHBIX TPEYTOlbHUKOB.
TpeyrojbHuKa Jloxaszvieams: TeOpeMbl 0 CBOMCTBAX MapajlIeNbHBIX PSAMBIX, O CyMME YIJIOB TPEYTOIbHHKA, O BHEITHEM yrile
TIOBTOPEHHE M CHCTEMATH3ALIS TPEYrONbHHKA, HEPABEHCTBO TPEYTONBHHUKA, TEOPEMBI O CPABHEHIH CTOPOH 1 YTIIOB TPEYTOMIbHHUKA, TEOPEMBI O
y4eGHOro MaTepuana CBOICTBaX NPSIMOYIOJIFHOTO TPEYTOJIbHUKA, IPU3HAKH NAPAJUISIBHBIX IPSIMBIX, PABEHCTBA IPSAMOYT OJIbHBIX
TPEYTONBEHUKOB.
Kontponbnas pabora Ne 3 1 Pewamp 3a1a4y Ha BEIYUCIICHUE U I0KA3aTEILCTBO
I'nasa 4
OKpY:KHOCTb H KPYT. 11
I'eomeTpHueckne MoCTpoeHUs
19 I'eomeTpuueckoe MECTO TOYEK. 1 Toscuame, 9TO TaKoE 337a4a Ha IIOCTpoeHue; reomerpudeckoe mecto Touek (I'MT). IIpuBoauTs npuMeps!
OKpY>XHOCTBb U KPYT I'MT.
20 HeKoTOpbIE CROTCTBA OKPYKHOCTIL 5 H306padsicams Ha PUCYHKaX OKPY)KHOCTB U €€ SJIEMEHTHI; KacaTenLHyI((; K OKPYXKHOCTH; OKPYKHOCTb,
KacaTesias K okpyKHOCTH BINCAHHYIO B TPEYrONBHUK, H OKPY)KHOCTS, OMHCAHHYIO OKOJIO Hero. ONHCHIBATE B3AHMHOE PACTIONOKEHNE
OKPY>KHOCTH Y MIPSMOH.
21 OricaHHast ¥ BIIMCAHHAS 2 Dopmynuposams.
OKPY’KHOCTH TPEYroIbHUKA onpedenenus: OKPY)KHOCTH, KPYra, UX dJIEMEHTOB; KacaTelIbHON K OKPY)KHOCTH; OKPY>KHOCTH, OITUCAaHHOH
OKOJIO TPEYTrOJIbHUKA, K OKPYKHOCTH, BITHCAHHOH B TPEYr OJIbHUK;
22 3amaun Ha MOCTPOCHUE 2
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=
23 Mertoa reoMeTpruuecKiuX MeCT 2 ceolicmea: CepeIMHHOrO nepreHuKyisipa kak [ MT; Ouccekrpucs! yria kak [ MT; kacatenbHON
TOYEK B 33Ja4aX Ha MOCTPOCHUE K OKPY)KHOCTH; IMAMETPa M XOPbl; TOUYKU TIePEeceUeHHUs CEPEAUHHBIX NMEPIICHINKYIISIPOB CTOPOH
TPEyroJIbHUKA; TOYKHU IepeceyeHust OUCCEKTPHUC YIIIOB TPEYTOJIbHUKA;
[ToBTOpeHue u cucTemMaTH3anus 1 peyr ’ Tep TPHC YO8 Tpeyr ’
npu3HaKy KacaTeIbHOM.
y4eOHOro MaTepuasa
Jlokazvleams: TEOPEMBI O CEPETMHHOM NEPIIEHIUKYIspe U OuccekTpuce yria kak [MT;
KontpomnbHas padora Ne 4 1 0 CBOWCTBaX KacaTeJIbHO; 00 OKPY)KHOCTH, BIIMCAHHOHW B TPEYTOJILHUK, OMMCAHHOW OKOJIO TPEYTOJIbHUKA,;
IIPU3HAKU KacaTelbHOM.
Pewamb 0CHOBHBIE 3a/1a4M Ha TOCTPOEHHUE: TIOCTPOEHHE YIIa, PABHOTO JAHHOMY; IIOCTPOEHHE CEPEAUHHOTO
MEePIEeHNKYJISIpa JAHHOTO OTPE3Ka; MOCTPOSHUE MPSIMOM, TPOXOISIIEH Yepe3 JaHHYI0 TOUKY
MePIEeHIMKYIISIPHOIM JaHHOM MPSMOM; TIOCTPOSHUE OMCCEKTPHCHI JaHHOTO YIIIa; TIOCTPOCHHE TPEYT OJIbHUKA 110
ABYM CTOPOHAaM MU YIi1y MEXAY HUMHU; 110 CTOPOHE U ABYM IIPUIICIKAIIIM K HeH yriiam.
Pemate 3aaaun Ha nocrpoeHue merogom ' MT.
Cmpoump TPEYronbHUK 110 TPEM CTOPOHAM.
Pewamp 3a5aun Ha BBIYUCIICHHE, I0KA3aTEIBCTBO U IOCTPOCHHE
O0o01meHue
U cHCTeMaTH3alus 4
3HAHMI yJaumxcs
VYrpaxHeHus AJis1 NOBTOPEHHUs Kypca 7 Kiacca 7
Konrponbhas pabora Ne 5 1




TemaTuueckoe muianuposanue. I'eomerpus. 8 kiace
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=
TI'naea 1 22
YeTbIpEXyroabHUKH
1 UeThIpEXYroibHUK U €T0 DJIEMEHTEHI 2 THosicusimp, 94TO TaKkoe YETHIPEXYTObHUK. ONUCHIBATE 3JIEMEHTHI YETHIPEX YTONbHUKA.
N Pacnosnaeamp BBITTYKITbIE M HEBBITYKIIbIE YETHIPEX YT OJIHUKH.
2 [Mapamnenorpamm. CBoiicTBa 2 ..
1/[306paofcamb 1 HaXOAUTH Ha pUCYHKaAX YCTBIPEXYTOJIbHUKU PAa3HBbIX BUAOB U UX DJIEMCHTHI.
napaJuienorpaMmma
Dopmynuposams:
3 [Ipu3Haky napamiesorpaMma 2 onpedenenus: TTapaJlIeIorpaMMa, BEICOTHI TapajieorpaMMa; IpsIMOyroJIbHUKa, poM0a, KBafpaTa; CpeHer
4 I 2 JIMHUW TPEYT'OJIbHUKA; Tpall€lln, BBICOTHI TPpAllCUH, Cpe)lHeﬁ JIMHUU Tpareuyy; HCHTPAJIbHOI'O yria
SAM BHHUK o
pAMOyron OKPY’KHOCTH, BITICAHHOTO YTJIa OKPYKHOCTH; BIIUCAHHOI'O U ONHMCAHHOI'0 YETBIPEX YT OJIbHUKA,;
5 Pom6 2 ceolicmea: TIapaJllellorpaMma, MpsMOYTOJIbHUKA, PoMOa, KBaipaTa, CPEeAHHUX JIMHUH TPEyronbHUKA
U Tpareluyy, BIMUCAHHOTO YIila, BIMCAHHOTO U OITMCAHHOT'O YEThIPEX YT OJIbHUKA;
6 Kpaznpar 1 npusHaKy: TapajuieiorpaMma, MpsAMOYroJIbHHKa, poMOa, BIMCAHHOTO M OITMCAHHOTO YeThIPEX YT ONbHHKA.
KoutponbHas paGora Ne 1 1 Hoxa3zvieamp. TEOPEMBI O CYMME YITIOB YETBHIPEX yrOJbHUKA, O IPAyCHON MEPE BIMCAHHOIO YIJa, O CBOMCTBAX
U [IPU3HAKaXx MapauiesiorpaMma, IpsMOYroJibHUKa, poM0a, BIMCAHHOI'O M OIIMCAHHOTO YeTHIPEX YT OJIHUKA.
7 Cpensist THHUS TPEYTONbHHUKA 1 Ipumensimo N3y4eHHBIE ONPE/ICICHHS, CBOMCTBA U MPU3HAKK K PEILICHUIO 3a/1a4
8 Tpanerus 4
9 IeHTpanbHble U BIUCAHHBIE YIJIBI 2
10 Briucansble 1 OnMCcaHHBIE 2
YETBIPEX YT OIbHUKH
Kontponsnas padora Ne 2 1
I'naga 2 16
ITonodue TpeyroiLHUKOB
11 Teopema @aneca. Teopema o 6 Dopmynuposamy:
MIPOMTOPIIMOHANBHBIX OTPE3Kax onpeoenenue TIONOOHBIX TPEYTOIHUKOB;
ceolicmea: MEUaH TPEyroJIbHAKA, OMCCEKTPHCH TPEYrOIbHUKA, EPECEKAIONINXCS XOp/, KacaTeITbHON
12 [TomoOHBIE TPEyrOTBHUKH 1 . peyr ? p peyr - 1P P
1 CEeKyIIeH;
13 [lepBrrit mpu3HAK OO0 5 npusHaKy MOJOOHS TPEYTOTbHUKOB.
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TPEyroJIbHUKOB Hoxkazvieams:
- - meopemvi: Daneca, 0 MPOMOPIMOHAIBHBIX OTPE3KaX, O CBOMCTBAX MEINAH TPEYTrOJIbHUKA, OUCCEKTPHCHI
14 Bropoii u Tpernii npusHaku 3 D > O TIpOnop P ’ TPeyr ’ P
TPEYyroJIbHUKA;
1o00usl TPEYTroJIbHUKOB . . g
ceoticmea: TIEpeceKaroInXcsl Xop/l, KacaTeNbHON U CeKYILEH;
Konrponbnas padora Ne 3 1 npu3HaKy NOoA00Us TPEYroJIbHUKOB.
Ipumensimo N3y4eHHBIE ONPE/IEICHUsI, CBOMCTBA M MPU3HAKU K PEILICHUIO 3a/1a4
I'nasa 3
Pemenne npsiMmoyroJibHbIX 14
TPEYroJIbHUKOB
15 Metpuyeckre COOTHOILIEHHS 1 Dopmyruposamo:
B IIPSIMOYTOJIbHOM TPEYTOJIbHUKE onpedesienusi. CHHyca, KOCUHYCa, TAHT€HCa, KOTAHI€HCa OCTPOro yIiia MPsIMOYTOJIBHOTO TPEYTOJIbHUKA;
16 Teopema Mudaropa 5 c6olicmea: BeIPaXKaroIlue METPUIECKUE COOTHOIICHHS B IPSIMOYT OJIbHOM TPEYTrOJIbHUKE M COOTHOIICHHS
Ma [Tudar .
P P MEXIly CTOPOHAMH M 3HaYEHUSMHU TPUTOHOMETPHUYECKHX (PYHKIMH B IPSIMOYTOJIbHOM TPEYyroJbHUKE.
Konrponbhas padora Ne 4 1 3anucvieams TpUroHOMETpUYECcKHe (OPMYIIbI, BHIPAKAIOIINE CBSI3b MEXKIY TPUTOHOMETPUUECKUMHU
(YHKLIMSIMH OJTHOT'O M TOT'O JK€ OCTPOTro yria.
17 TprronoMeTpirieckie QyRKIH 3 Pewamp npsiMOyronbHbIE TPEYTONbHUKH.
OCTPOrO yIJIa IPsIMOYTOJIbHOT'O Tloxazsieams:
TpeYroMbHIKA meopemy 0 METPUIECKUX COOTHOLICHHUSX B IPSIMOYTOJIbHOM TpeyroibHUKe, TeopeMy [ugaropa;
18 PellleHne MPSMOYTONBHBIX 3 @opmysivl, CBSI3BIBAIOIIIE CHHYC, KOCHHYC, TAHT'€HC, KOTAaHI'€HC OXHOT'O U TOTO XK€ OCTPOro YIia.
TPEYroIbHUKOB Bv1600ums 0CHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO U 3HAUCHUSI CHHYCA, KOCHHYCA, TAHI'€HCA U KOTAHT'€HCa
g yrios 30°, 45°, 60°.
Koutponpuas padora Ne 5 1 Ipumensimv U3y4eHHBIE ONPEEIEHNS, TeOPEMbI U (JOPMYJIbl K PEILEHHIO 33124
I'nasa 4
MHoOroyroabHUKH. 10
IInomans MHOrOyro1bHMKA
19 MHOroyrojasHUKH 1 Tosacuame, 4TO TaKo€ IIIOLIAlb MHOTOYT'OJIbHUKA.
20 Io R 1 OmnuceIBaTh MHOTOYTONBHUK, €70 SJIEMEHTHI; BBITYKJIBIEC M HEBBITYKIIBIE MHOTOYT OJIbHAKH.
HATHE TIJT n .
OFOVIO H :11 N300paxaTh 1 HAXOIUTH HA PUCYHKaX MHOTOYTOJIBHHK U €TI0 3JIEMEHTHI; MHOTOYT OJIbHHK, BITMCAHHBINA
MHOT JIBHHKA. o
T B OKPY)KHOCTh, 1 MHOTOYTOJIbHHK, OIICAHHBIA OKOJIO OKPY>KHOCTH.
[Inomaap npsAMOYronbHHUKA
Dopmynuposamy:
21 [Tnomans mapasenorpaMma 2 onpeoeienus. BIIMCAHHOTO M OITMCAHHOTO MHOTOYTOJIbHHKA, IO MHOTOYT OJIbHUKA, PABHOBEIHKUX




]
=g
2 o Conep:xanue y4eOHOro KosmmuecTBo XapaKkTepuCTHKA OCHOBHBIX BH/OB /1eSITEJIbHOCTH YYeHHKA
é g MaTepuaJja 4acoB (Ha ypoBHe y4eOHBIX AelicTBHIA)
]
=
22 [Tnomanp TpeyroiabHUKA 2 MHOTOYT'OJIbHUKOB;
OCHOBHbIE C80LICMEA TIIOIAI MHOTOYTOJIbHUKA.
23 ITnomanp Tpaneuuu 3
Jlokazvleams.: TEOPEMBI O CyMME YIIIOB BBIITYKJIOTO N-YroJbHUKA, IUIOLIA M NPSMOYTOJIbHUKA, IO
Konrponbnas padora Ne 6 1 TpeyrojabHHKa, IO TPANeIHH.
Ipumensimo N3y4eHHBIE ONPEIEICHNS, TEOPEMBI U (POPMYIBI K PELISHHIO 3a]a4
IloBTOpEeHNnE
U cUcTeMaTH3anus 8
y4eOHOro MaTepuajia
VYnpaxHeHus A4 IOBTOPEHHUS Kypca 8 kiacca 7
KonrponbHas padora Ne 7 1




TemaTn4yeckoe miianuposanue. I'eomerpus. 9 kiacc

]
=g
2 o Conep:xanue y4eOHOro KosmmuecTBo XapaKkTepuCTHKA OCHOBHBIX BH/IOB eSITEJIbHOCTH YUYeHHKA
é g MaTepuaJja 4acoB (Ha ypoBHe y4eOHBIX AelicTBHIA)
]
=
TI'naga 1 16
Pelmenne TpeyroabHHKOB
1 CuHyc, KOCHHYC, TAHT€HC U 2 Dopmyruposamu:
kotaHreHc yraa ot 0 o 180 onpedesienusi. CHHyca, KOCUHYyca, TaHTeHca, KoTaHrenca yrina or 0 o 180;
c60ticmeo CBS3M JUIMH TUaroHanel ¥ CTOPOH MapajulenorpaMMa.
2 Teopema KOCHHYCOB 3
Dopmynuposams 1 Pa3bSICHATE OCHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO. BEIUMCIATS 3HaUCHNE
3 Teopema cunycoB 3 TPUTOHOMETPUUECKOM (PYHKIIMH yIiia 110 3HAYEHHIO OJHOW M3 ero 3a/IaHHBIX (DyHKIHH.
4 P 3 Dopmynuposeams 1 N0Ka3bIBaTh TEOPEMBI: CHHYCOB, KOCHHYCOB, CJIEICTBHS U3 TEOPEMbI KOCHHYCOB U CHHYCOB,
CLICHHC TPEYr OMbHIKOB 0 IUIOIIAIM OMHCAaHHOTO MHOTOYT OJIbHUKA.
5 DopMyIbl 11 HAXOKACHUS 4 3anucvisame 1 1OKa3bIBATH (GOPMYIBI AT HAXOXKACHUS IUIOIAN TPEYTOIbHHKA, PAINyCOB BIIMCAHHOM U
TIOMAN TPEYTOIbHUKA OIHMCAaHHOM OKPYKHOCTEU TPEYrOJIbHUKA.
IIpumenamyp M3ydeHHbIE ONPEAETEHHS, TEOPEMBI 1 (POPMYIIBI K PELICHUIO 33124
Konrponbhas padora Ne 1 1
I'naga 2 8
IIpaBuibHBIE MHOIOYTOJIbHUKH
6 IIpaBuiIbHBIE MHOTOYTOJIBHUKH U X 4 Iosacnamp, 4TO TaKOE LIEHTP U LEHTPAIbHBINA YOI IPaBUIBHOTO MHOTOYTOJIbHUKA, CEKTOP U CETMEHT Kpyra.
CBOICTBa Dopmynuposamy:
onpeoenenue TIPaBUIBHOTO MHOTOYT OJIbHUKA,
7 Jnuna oxpyxHocTu. IInomans 3 pe P T ’
. c6olicmaa TPaBUILHOTO MHOTOYTOJTbHHUKA.
K| .
pyr Jlokazviéams cBOWCTBA IPaBUIIBHBIX MHOTOYT OJIbHUKOB.
KonrponsHaspabora Ne 2 1 3anucvieams M pa3bACHATH (YOPMYIIBI JTHHBI OKPYKHOCTH, IIOMAAN KPYTa.
3anucvieams 1 [OKa3bIBaTh (YOPMYIIBI JUIMHBI TyTH, IUIOMAIN CEKTOPa, (POPMYIBI I HAXOXKACHUS PaIlyCOB
bl
BIMCAaHHOM U OMMCAHHON OKPYKHOCTEU NMPaBUILHOI'O MHOTOYT OJIbHHKA.
Cmpoump ¢ TIOMOIIBIO IIUPKYIIS ¥ TMHEWKY TPaBUIIbHBIE TPEYTONBHUK, YETHIPEXYTOJIBHUK, ECTHYTOIbHUK.
Tlpumenams n3ydeHHbBIE ONPEACICHUS, TEOPEMBI U (POPMYITBI K PEIICHHIO 3a1a4
I'naga 3
JexapToBBI 11

KOOPAUHATHI HA IJIOCKOCTH
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2 o Conep:xanue y4eOHOro KosmmuecTBo XapaKkTepuCTHKA OCHOBHBIX BH/OB /1eSITEJIbHOCTH YYeHHKA
z . .
= § MarTepuaja 4acoB (Ha ypoBHe y4eOHBIX AelicTBHIA)
=
8 PaccrosiHne Mexay AByMs TOUKaMHU 3 Onucvisams TIPIMOYTOJIBHYIO CUCTEMY KOOp/ANHAT.
C 3aJIaHHBIMH KOOpAWHATAMHU. Dopmynuposams. onpenielieHHe ypaBHeHUs (PUTypBI, HEOOXOANMOE U JOCTATOYHOE YCIIOBUS MapalIeIbHOCTH
KoopauHatsl cepeiMHbl OTpe3Ka JIBYX TIPSIMBIX.
3anucvieamsb 1 NOKa3bIBaTh (HOPMYIIBI PACCTOSIHUS MEXKITy IBYMSI TOUKaMH, KOOPAMHAT CEPEANHBI OTPE3Ka.
9 YpaBHeHueurypel. Y paBHeHUE 3 (opmye1 p Y ABYM > KoopauH p p
OKDVAKHOCTH Buisooums ypaBHEHNE OKPYKHOCTH, 00lIee ypaBHEHHE NPSIMOi, ypaBHEHHE MPSIMO C YIITOBBIM
PyX KO3 PHUIUEHTOM.
10 YpaBHeHue npsMoit 2 Jlokazvleams HEOOXOAUMOE M JOCTATOUHOE YCJIOBUE MAPAIIENEHOCTH ABYX MPSIMBIX.
- - IIpumensimop M3ydeHHBIE ONpEENICHHs, TEOPEMBI U (POPMYITBI K PELICHHIO 3a/1a4
11 VYri0Bo# k03 duUIMEHT TPsSMOit 2
KonrponbHaspabora Ne 3 1
I'nasa 4Bextopbl 12
12 IonsiTue BekTopa 2 Onucvieams TIOHSITUSI BEKTOPHBIX U CKAJISIPHBIX BEMUUH. WILTIOCTPUPOBATE MIOHATHE BEKTOPA.
Dopmynuposamy:
13 KoopaunatsiBekropa 1 PMYIUP
onpedenenus: MO BEKTOpa, KOIJIMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB, KOOPAWHAT BEKTOPA, CYMMBbI
14 Cl10%KeHHE ¥ BBIYMTAHUE BEKTOPOB 2 BEKTOPOB, Pa3HOCTH BEKTOPOB, IPOTUBOIIOJIOKHBIX BEKTOPOB, YMHOKEHHS BEKTOpA HA YKCIIO, CKAIIPHOTO
15 v 3 IPOM3BEAEHHS BEKTOPOB;
MHOKCHHC BCKTOpA Ha HUCIIO c80licmaa: PaBHBIX BEKTOPOB, KOOPIMHAT PaBHBIX BEKTOPOB, CJI0)KEHUS BEKTOPOB, KOOPIUHAT BEKTOPA CYMMBI
16 CKaJSIPHOE MPOM3BEICHIE BEKTOPOB 3 ¥ BEKTOPA PAa3HOCTH ABYX BEKTOPOB, KOJUIMHEAPHBIX BEKTOPOB, YMHOKEHHS BEKTOpA HA YHCIIO, CKAJIIPHOI'O
NPOM3BEAEHHS IBYX BEKTOPOB, IEPHIEHINKYIIPHBIX BEKTOPOB.
KonrponbHasipabora Ne 4 1 . 6
Loxa3zvieams TeOPEMBL: 0 HAXOKIECHUH KOOPAUHAT BEKTOPA, O KOOPAUHATAX CyMMBI U Pa3HOCTH BEKTOPOB, O
YCIIOBUH KOJUTMHEAPHOCTHU JIBYX BEKTOPOB, O HAXOXKJICHUH CKAIAPHOTO MPOM3BEICHHS IBYX BEKTOPOB, 00
YCIIOBUH HEPIICHIUKYISPHOCTH.
Haxo0ump KOCHHYC yIita MeXIy JBYMS BEKTOPaMH.
Tpumenams N3ydeHHbIE ONPEEIICHIS, TEOPEMbI U (OPMYITBI K PEIICHHIO 3a1a4
I'nasa 5 T'eomerpuyeckue 13
npeodpa3oBaHus
17 JBmxenue (mepemMenieHue) Gurypsl. 4 Tlpugooums ipuMeps! ipeodpazoBaHus GUTYP.

[TapannenbHblil nepeHoC

OmnwceiBaTh peoOpa3oBaHusl GPUTYp: MAPATIIENBHBIA IEPEHOC, OCeBasi CAMMETPHS, IICHTpaIbHAs CHMMETPHS,
TTOBOPOT, TOMOTETHSA, TIOA00HE.

Dopmynuposamy:

onpedenenus: NBIKEHUS, paBHBIX (PUTYp; TOUEK, CHMMETPHYHBIX OTHOCHTEIFHO TIPSIMOM; TOUEK,
CUMMETPHYHBIX OTHOCHUTEIHHO TOUKH, (PUTYPHI, IMEIOIIEH OCh CHMMETPUH; (PUTYPHI, IMEIOIICH TICHTP
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2 o Conep:xanue y4eOHOro KosmmuecTBo XapaKkTepuCTHKA OCHOBHBIX BH/OB /1eSITEJIbHOCTH YYeHHKA
é g MaTepuaJja 4acoB (Ha ypoBHe y4eOHBIX AelicTBHIA)
]
=
CHMMETPHH; TIOJ00HBIX (uryp;
ceoticmea: IBUWKEHN, IapalIeNIbHOTO IepeHOoca, 0CeBOH CUMMETPUH, LIEHTPAIbHON CUMMETPUH, II0BOPOTA,
TOMOTETHH.
Hoxa3zvieams TEOPEMBL: 0 CBOMCTBAX MapajlIeIbHOTO IePeHoca, OCEBOH CUMMETPHH, IEHTPAIbHOM CUMMETPHH,
MOBOPOTa, TOMOTETHH, 00 OTHOLIEHUH IUTOLIAIeH TOOOHBIX TPEYTOJIbHUKOB.
IIpumensamop U3ydeHHbIE ONPEAENEHUs, TEOPEMBI U (POPMYIIBI K PELICHUIO 3334
18 OceBas ¥ LIeHTpaJIbHAsi CHMMETPHH. 4
IloBopor
19 I'omoterus.Ilogobue dpuryp 4
KonrponbHasipadora Ne 5 1
IToBTOpeHHe U cucTEMATH3ALUA 10
y4eOHOro MmaTepuaJja
YnpaxxHeHUs A1 HOBTOPEHUSA 9
Kypca 9 xnacc
Kontpomnsuas padora Ne 6 1




8. Hepeqeﬂb 00bLEeKTOB U CpeacTB MaTePUAJIbHO-TEXHHYECCKOT0 o0ecneyeHus

KoHKkpeTHOE KOTMYECTBO YKa3aHHBIX CPEICTB U OOBEKTOB MaTePHAIBHO-TEXHUIECKOTO
oOecrieueHHsT YYMTHIBACT CPEJHUN pacdeT HamojHseMoctu kimacca (25-30 ywammxcs). s
OTPaXXCHMsI KOJMYECTBEHHBIX IIOKa3aTeled B PEKOMEHJALUAX MCIOJIb3YETCsS Cleayromast
CUCTEMAa CHMBOJIMUYECKHUX 0003HAUEHUN!

A — neMoHcTpanmoHHBIA 3K3eMIUBsip (1 9K3., KpoMme CIeNHalbHO OTOBOPEHHBIX
CITy4aeB),

K — nonsbIil koMmiekT (MCXo/1s U3 pealibHOM HaIMOJIHAEMOCTH KJlacca),

@ — KOMIUIEKT A1 (PpOHTANIBLHON pabOThI (IPUMEPHO B JBa pa3a MEHbILIE, YEM HOJHBIN
KOMILJIEKT, TO €CTh HEe MeHee 1 3K3. Ha JIByX ydaliuxcs),

IT — komIUTEeKT, HEOOXOJMMBIH JUTSI IPAKTHUECKOW PabOTHI B TPYIINax, HACYATHIBAFOIIUX
10 HECKOJIbKY ydamuxcs (6-7 7K3.).

Xapaktepuctuka ydeOHOro kabunera. [lomemienne kaOWHeTa MaTEMaTHUKH TOJDKHO
YIIOBJIETBOPATh TpeOoBanusM CaHUTAPHO-IITHUAEMHUOJIOTHIECKAX TIPaBUJI W HOPMATHBOB
(CanlluH 2.4.2. 178-02). IlomemieHue OOJKHO OBITH OCHAIIEHO TUIOBBIM OOOpPYIOBaHUEM,
YKa3aHHBIM B HACTOSIIIMX TPEOOBAHMSIX, B TOM UYHUCIIE CHEHUATM3UPOBAHHON yueOHOU MeOemnbio
M TEXHUYECKUMH CPEICTBAMH OOYYEHHs, JOCTaTOYHBIMHU /ISl BBITIOJHEHHS TPeOOBaHUI K
YPOBHIO MOArOTOBKH Yydamuxcs. OcoOyl0 poigb B 3TOM OTHOUIEHMHM WIPaeT CO3JaHUE
TEXHUYECKUX YCIOBUH [UIsl HCIOJIb30BaHUS WHPOPMAIMOHHO-KOMMYHUKALIMOHHBIX CPEJICTB
oOydeHus (B T.4. JUIs mepeaadd, oOpaObOTKH, OpraHU3aIliid XPaHEHUS W HAKOIUICHHUS TaHHBIX,
ceTeBoro oomMeHa nHGopMaIiei, NCIOIb30BaHMS Pa3IMUHbBIX (POPM MPE3CHTALNN TAHHBIX).

Ne HaumMeHOBaHUS 00bEKTOB U CpeacTB MaTePUHATBHO-TCXHUYIECKOI'0 OcHoBHast

IIpumeuanue
n/n odecneyeHust IIK0J1a

1. BubauoreuHblii GpoHa

1 CraHJgapT OCHOBHOrO 00I11ero 00pa3oBaHusi 0 MAaTEMATHKE Jl|

=

2 [IpumepHast mporpamMmMa OCHOBHOTO OOIIEro 0Opa30BaHUsI 10 il 1
MaTeMaTHKe

3 ABTOpCKas mporpamma 1o anredpe amst 7-9 kiaccos
00111e00pa30BaTENBHBIX YUpeXXAeHUH. MaTeMaTHKa: porpaMmel: 5—
11 xnaccet / [A.T. Mep3isik, B.b. TTononckuii, M.C. Skup u ap.]—
M.: Benrana-I'pag, 2018

4 AmsTtopckast mporpamma no reomerpuu JI.C.Atanacsna yis 7-9
KJIACCOB 0011e00pa3oBaTeNbHbIX yupekaeHui. I 'eomerpust. COopHIK
pabounx mporpamMm. 7-9 Kiaccel: Mocodue I yIuTenen pi| A
00111e00pa30BaTENbHBIX YIPEKACHHI/ [COCTABUTEH
T.A.Bypmuctposa]. - M.: [IpocBemenue, 2014

5 Adnrebpa: 7 xmacc: yaeOHUK IS yIaIxcs 001eoopa3oBaTeIbHBIX
opranm3armii/ A.I'. Mep3msk, B. b. [lonorckuit, M.C. Sxup.— M.: K K
Benrana — I'pad, 2015

6 Anrebpa: 8 ximacc: yaeOHUK ISl yIaIxcs 001eoopa3oBaTeIbHBIX
opraam3armii/ A.I'. Mep3msk, B. b. [Tonorckuit, M.C. SAxup.— M.: K K
Benrana — I'pad, 2015

7 Anrebpa: 9 ximacc: yaeOHUK IS yIanxcs 001eoopa3oBaTeIbHBIX
opraam3ammii/ A.I'. Mep3msk, B. b. [Tonorckuit, M.C. SAxup.— M.: K K
Benrana — I'pad, 2015

8 Adnrebpa: Tematiaeckue Tectsl, 7 kimace / FO.IL Aynuiisx,
B.JI.Kponrays. — M.: [Ipocemenue, 2017

9 Adnrebpa: Tematideckue Tectsl, 8 kimace / FO.IL dynuiisH,
B.JIL.LKponrays. — M.: [IpocBemenne, 2017

10 Adnrebpa: Tematiaeckue Tectsl, 9 kmace / FO.IL Aynuiisx,
B.JI.LKponrays. — M.: [IpocBemenne, 2017




11

I'eomerpust: pabouas Terpans, 7 kmace / J.C.Aranacss, B.®.byry3oB,
10.A I'maskos, I.M1.FOmuna. — M.: [Ipocsemenue, 2011

12

I'eomerpust: pabouas Terpans, 8 kmace / J.C.Aranacss, B.®.byry3oB,
10.A I'maskos, M.M1.FOmuna. — M.: [Ipocsemenue, 2011

13

I'eomerpust: pabouas Terpans, 9 kmace / J.C.Aranacss, B.®.byry3oB,
10.A I'maskos, M1.M.FOmuna. — M.: [Ipocsenenue, 2011

14

T'eomerpust. 7-9 Kiacchl: yued. A 00meoopa3oBar. OpraHu3aIiii /
[JI.C. Atanacsn, B.®. byry3os, C.b. Kagomues u ap.]. — M.:
IIpoceenenne, 2013

2. MeToguueckue nocooms 1l yYuTeast

Anrebpa: 7 knace: meroandeckoe nocooue / E.B. Bynko, A.T.
Mep3nsk, B.b. Ilononckuit, M.C. Skup.— M.: 3naTensckuii LeHTp
"Benrana — I'pad", 2015

AnreOpa: TuIaKTHYECKHe MaTepHalbl: 7 Kitacc: mocooue Juist
yyanuxcs o0meodpa3oBarenbHbx opranuzanuii/ A.I'. Mepsmsik, B. b.
Ionouckuii, E.M. Padbunosuu, M.C. Sxup.— M.: Benrtana — ['pad,
2015

Anrebpa: 8 kiace: meroandeckoe nocooue / E.B. Bynko, A.T.
Mep3nsk, B.b. Ilononckuit, M.C. Skup.— M.: 3naTensckuii eHTp
"BenTana — ['pad", 2015

AnreOpa: TuIaKTHYECKHe MaTepUalIbl: 8 Kiacc: mocooue st
yyanuxcs o0meodpa3oBarenbHbix opranusanuid/ A.I'. Mepaisik, B. B.
[Monouckuii, E.M. Pabunoruu, M.C. SIkup.— M.: Benrana — I'pad,
2015

Aunrebpa: 9 xnacc: meronuueckoe nocodue / E.B. bynko, A.T'.
Mep3nsik, B.b. TTononckuii, M.C. Sxup.— M.: U3naTensckuii eHTp
"BenTana — I'pad", 2016

Aunrebpa: mumakTHYeCKHe MaTepHalbl: 9 Kiacc: mocoodue Jyis
yyanuxcs ooieodpasoBarenbHbix opranusanuii/ A.I'. Mepaisik, B. B.
[onouckuit, E.M. Padbunosu4, M.C. Slkup.— M.: Benrana — I'pad,
2016

eomerpust: quaakTuueckue Marepuaisl, 7 kinacc / b.I'.3uB,
B.M.Meiinep. — M.: IIpocsemenne, 2011

leomerpust: quaakTuueckue Marepuaisl, 8 kinacc / b.I'.3uB,
B.M.Meiinep. — M.: IIpocemenne, 2011

I'eomerpust: quaakTuueckue Marepuansl, 9 kinacce / b.I'.3us,
B.M.Meiinep. — M.: IIpocemenne, 2011

p=

3. Ta0auubl

TaGuuusl o MaTeMaTUKe I 7-9 Ki1accoB

Tabnuipl 10 reoMeTprn

Tabnuip! o anrebpe st 7-9 knaccoB «I'paduk kBagpaTUUHON
GyHKIUm)

ITopTpeTsl BeIIaOIUXCA ASSITENICH MaTEMAaTUKU

I=IID=RNI=])=

4. MyabTUMeaust

[N

MynbTMenniiHbIe 00y4JaloIue IPOrpaMMbl U 3JIEKTPOHHBIE yueOHbBIE
W3JaHUs 1I0 OCHOBHBIM pa3JiesiaM Kypca MaTeMaTHKH

M

=

MynbTUMEANIHBIN KOMIBIOTEDP

Ckanep

IIpunTep nazepHsbIil

=1

KomnupoBanpHelii anmapar

MynbTUMEANATIPOEKTOD

CperncTBa TeIeKOMMYHHUKAIIUU

=]

JmanpoexTop mwim rpadorpoexTop (0BepXd)

OO |IN|O|(OIB|W|IN

OkpaH (Ha IMTATUBE WU HABECHOM)

I=h=h=h=h= =

5. OcHaleHue KaonHera

AyauTopHas T0CKa ¢ MarHUTHOW TTOBEPXHOCTHIO M HAOOPOM
TIPUCTIOCOOIEHNH IS KpeTUIeHHsT TaOJIunIy

Jlocka MarHuTHasi ¢ KOOpJMHATHON CETKOU

KoMrmiektT HHCTpYMEHTOB KITaCCHBIX: JIMHEHKa, TPAHCTIOPTHD,
yronsHUK (300, 600), yroasauk (450, 450), mupkyns

KoMIiekT crepeoMeTpriecKux Tel (JIeMOHCTPAIMOHHBIN)

M= =M




KoMmrutekT crepeoMeTpruiecKux Tel (pa3aaTouHbIi)

HaGop mrannmMerpryeckux Guryp

KomnsrotepHslii cTon

=]

[Tka¢ ceKMOHHBIN Il XpaHeHus1 000pyIOBaHuUs

O (N, |01

[ka¢ ceKMOHHBIN T XpaHEHHUs INTEPATYpPhl U
JEMOHCTPALlMOHHOT O 000pYyI0BaHUs (C OCTEKIEHHON cpeHei
YacCThIO)

10

CTeH, SKCITO3UIIMOHHBII

11

Sy 1711 XpaHeHus TaOJIvIl

12

IItatus st TabIULL

e = el




