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IMosicuuTeILHAS 3aNIMCKA

[Tporpamma mo maremaTuke ajs o0yyaromuxcs 9 kiacca pa3padborana Ha ocHoBe PI'OC
O0OO. B mnporpamMme mo MaremMaTUKE YYTEHbl HJEeW W moJioxkeHus KoHuenuuu pa3BUTHS
MaTeMaTh4decKkoro oopasoBanus B Poccuiickoit deneparumu.

IIpenmerom MaTeMaTUKu SBIAIOTCA (YHIAMEHTAJIbHbIE CTPYKTYpPbl HAIIEro MHupa —
IPOCTPaHCTBEHHBIE (DOPMBI M KOJIMYECTBEHHBIC OTHOIIECHUS (OT MPOCTEHIINX, YCBAUBAEMBIX B
HETOCPEJCTBEHHOM OIIBITE, 10 JOCTATOYHO CIOXHBIX, HEOOXOIUMBIX ISl Pa3BUTHUSI HAYYHBIX U
NPUKIAAHBIX uAei). MareMaTHuecKkue 3HaHUS O0ECIeUMBAIOT TMOHMMAHUWE MPHHLHUIIOB
YCTPOMCTBA M MWCIOJIB30BAHUS COBPEMEHHOM TEXHHUKH, BOCIPHUATHE W HMHTEPIPETALUIO
COLMAIbHOM, YKOHOMHYECKOH, MOJMTHUYECKOW HH(POPMALUHU, JAIOT BO3MOXXHOCTbH BBITIOJIHSTH
pacu€Thl U COCTABIIATH AITOPUTMBI, HAXOJUTh U MIPUMEHATH (POPMYJIbI, BIAJETh MPAKTHIECKUMHU
npuéMamMy reOMETPUYECKUX U3MEPEHHUH U TOCTPOCHUN, YUTATh UH(OPMAIIHIO, TPEICTABICHHYIO
B BHJE TaOIuUI], AMarpaMM U TrpadUKOB, XHUTh B YCIOBHSIX HEONPEACIEHHOCTH M TOHUMATH
BEPOSTHOCTHBIM XapakTep CIy4allHbIX COOBITHH. M3yueHnne Matematuku QopMmupyer y
00yyaromuxcss MaTeMAaTUYeCKH CTHJIb MBIIUICHHS, TMPOSBISIOMMUIACT B ONpeaenEHHBIX
YMCTBEHHBIX HaBbIKax. OOydaromuecs OCBaMBalOT Takue MPUEMBI U METOJbl MBIIUICHHS, KaK
UHAYKIUS U JeTyKIus, 0000leHne U KOHKPeTH3alys, aHalIu3 M CHHTE3, KiacCu(pUKanus U
cucreMaTru3anus, adcTparupoBaHue u aHajaorus. OOBEKTbl MaTeMaTHYECKUX YMO3aKIIOUEHHH,
IpaBUJIa UX KOHCTPYMPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTUYECKUX ITOCTPOEHUH, CIOCOOCTBYIOT
BbIpa0OTKE yMeHHUs (OpMYIMpPOBaTh, OOOCHOBBIBATH M JOKA3bIBATh CYXJEHUS, TEM CaMbIM
Pa3BHUBAIOT JIOTHYECKOE MBIIIIJICHUE.

N3ydenne maremMaTtuku obecneunBaeT (OPMHUPOBAHUE AITOPUTMUYECKON KOMITOHEHTHI
MBIIICHUS U BOCIIMTAHUE YMEHUU IEUCTBOBATH 110 3aJaHHBIM aJIrOPUTMaM, COBEPLICHCTBOBATh
U3BECTHBIE M KOHCTPYHpPOBaTh HOBBIE. B mporecce pemieHus 3agad — OCHOBOM y4yeOHOM
JEATEIbHOCTH Ha YpOKAax MaTEeMaTUKU — pPa3BUBAIOTCS TBOPYECKAass W IPUKIIALHAS CTOPOHBI
mbinuieHus. O0ydeHrne mMateMaTHKe JaéT BO3MOXKHOCTb pa3BUBATh y OOYy4aroIIUXCS TOYHYIO,
panMoHaNbHYI0 U UH()OPMATHBHYIO pedb, YMEHHE OTOMpaTh Hauboiee MOAXOSIINE S3bIKOBBIE,
CHUMBOJIMYECKHE, TpauuecKue CpeicTBA JUIsl BBIPAKEHUS CYXKACHUH M HArsIIHOTO UX
npezcrasieHus. [lpyu u3yueHMH MaTeMaTUKU OCYILECTBIISETCS 00IIee 3HAKOMCTBO C METOAAMU
IIO3HAHUS JECUCTBUTEIBHOCTH, IPEACTABICHUSAMU O IPEAMETE M METOJAaX MaTEeMaTUKH, HX
OTJIMYUM OT METONOB JPYI'MX €CTECTBEHHBIX M T'yYMaHMTapHbIX HayK, 00 OCOOEHHOCTSX
IIPUMEHEHHNS MaTEMaTHKU IS PEIICHHUS HAYYHBIX U IPUKJIAIHBIX 3a1ad4.

[IpuopurernpiMu 1ensMu  OOydYeHHS MaTeMaThke B 5-9 Kkiaccax — SIBISIIOTCS:
dbopMUpOBaHHE LEHTPATBHBIX MAaTEMAaTHYECKUX MOHSATHHA (YUCIIO, BEIMYUHA, TEOMETpUYECKas
durypa, mnepeMeHHas, BEPOATHOCTh, QYHKIHUS), OOECIEUMBAIOIINX MPEEMCTBEHHOCTh U
MEPCIIEKTHBHOCTh MATEMATHYECKOTO 00pa30BaHUS 00YJArOIIUXCS;

MoJiBe/IeHHue 00ydaromuXcs Ha TOCTYITHOM JIJISl HUX YPOBHE K OCO3HAHHIO B3aUMOCBSI3H
MaTeMaTUKHd M OKPYXKAIOIEro MUpa, MOHMMAaHME MaTEeMaTHKU KaK 4YacTH OOIIel KyJIbTypbl
YeJI0BEYECTBa,

pa3BUTHE  MHTEJUIEKTYaJbHBIX U  TBOPYECKUX  CHOCOOHOCTEH  oOydarommxcs,
MO3HABATEJIbHOW aKTUBHOCTH, UCCIIEI0BATENLCKIUX YMEHUM, KpUTUYHOCTH MBIIICHUS], THTEpeca
K U3YUYCHHIO MAaTEMAaTHKH;



(bopmupoBaHue GYHKIMOHATIBHON MaTeMaTHYeCKON TPaMOTHOCTH: YMEHHUS pacliO3HaBaTh
IPOSIBJIICHUS] MATEMAaTHUECKUX MOHATUH, O0BEKTOB U 3aKOHOMEPHOCTEH B peabHBIX KU3HEHHBIX
CUTyallMsIX M TPU H3YYEHUH JAPYTHMX Y4YEOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEH H
3aKOHOMEPHOCTEH, (HOpMYyTHpPOBaTh MX Ha S3bIKE MAaTEMAaTHKH M CO3/aBaThb MaTeMaTHYecKHe
MOJIEJIM, IIPUMEHATh OCBOCHHBI MAaTeMaTH4eCKUI ammapar [Uisl pEIIeHUs IPaKTHKO-
OpPUEHTUPOBAHHBIX 3aj]a4, UHTEPIIPETUPOBATh U OLICHUBATh [TOJIyYEHHBIE PE3YJIbTATHI.

B cootBerctBun ¢ ®I'OC OOO wmaremaTuka SBISETCS OO0s3aTEIbHBIM YyUeOHBIM
MpeAMETOM Ha YPOBHE OCHOBHOTO 00mIero odpa3zoBanus. B 7-9 kmaccax — KypcoB «Anredpay
(BKJTIOUAsT DJIEMEHTHI CTATUCTHUKH M TEOPUHU BeposTHocTel) u «['eomerpus». [Iporpammoii mo
MaTeMaTHKE BBOJIUTCS CAMOCTOSITENbHBIN yueOHbIH Kypc « BeposITHOCTh M CTaTUCTHKAY.

OO11ee yuCIO0 YacoB, pEKOMEHIOBAaHHBIX JIJISl U3yUeHHsI MaTeMaTHKH (0a30BBIi ypOBEHB)
Ha ypOBHE OCHOBHOTO 00111eT0 00pa3oBanus, B 9 kiacce — 170 yaca (5 4acoB B HEZETIO).

Anrebpa SBISETCS OJHUM W3 OMOPHBIX KYPCOB OCHOBHOTO OOIIEro oOpa3oBaHMs: OHA
O6€CH€‘II/IBa€T HU3YYCHUC NPYTUX JUCHUILINH, KaK CCTCCTBCHHO-HAYYHOI'0, TAK U TYMAaHUTAPHOI'O
IIUKIIOB, €€ OCBOEHUE HEOOXOAMMO JIsI MPOJOIKEHUST 00pa30BaHUs U B TIOBCEHEBHOM KU3HHU.
PazBute y oOyuaromuxcs Hay4yHBIX [PEACTaBICHUM O MPOUCXOXKIEHUH U CYUIHOCTH
anreOpanveckux aOCTpakimii, Crmoco0e OTpaXEHUs MaTEeMaTUYECKOW HAyKOH SIBICHHH W
MPOIIECCOB B TPHPOJAC MU OOIIECTBE, POJIM MATEMATHYECKOTO MOJCIUPOBAHUS B HAYYHOM
NO3HAHUU U B MPAKTHKE CIOCOOCTBYET (OPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUSI M KayeCTB
MBILUICHHSI, HEOOXOAUMBIX JUIsl aJanTalid B COBPEMEHHOM IudpoBoM obuiecTBe. M3yuenue
anredpsl o0ecreunBaeT pa3BUTHE YMEHUs Ha0II01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTUYHOCTHU MBIIIJICHUS, CHOCOGHOCTI/I APTYMCHTHUPOBAHHO O6OCHOBBIB3.TB CBOU
NeMcTBUSL U BBIBOJBI, (hOpMYIHpOBaTh yTBepkIeHUs. OcBoeHHe Kypca anredpsl odecreuynBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYyYaloIIMXCs: OHM HCHOJB3YIOT JEAyKTHUBHBIE H
WHAYKTUBHBIE PacCyXJeHUs, 0000IIeHHEe M KOHKPETH3alUIo, a0CTparupoBaHUE W aHAJIOTHIO.
OOyueHue anrebpe MpeanosiaracT 3HAYUTETBHBIH OOBEM CaMOCTOSTEIBLHON ACATEIHHOCTH
0o0ydJaromuxcsi, TOITOMY CaMOCTOSITEIbHOE pEIIeHWe 3a1ad  SBISETCS  peanu3anueit
ACATCIIBHOCTHOI'O IMPpUHIMAIIA OGy‘-IGHI/I}I.

B crpyktype mnporpammbl ydeOHOro Kypca «Amiredpa» 11 OCHOBHOTO OOIIETO
o0pa3oBaHUsl OCHOBHOE MECTO 3aHUMAIOT COJep)KaTelbHO-MeToaudeckue JuHuu: «Yucna u
BBIUMCIICHUS, «ANreOpandecKue BBIPAKEHUS», «YPaBHEHHS U HEPABEHCTBA», «DYHKIUWY.
Kamz[aﬂ N3 3TUX COACPIKATCIBbHO-MCTOAUUCCKUX JIUHUHN Pa3BHUBACTCA Ha MPOTAKCHUU TpéX JICT
U3YYEHHUsI Kypca, B3aUMOJIEHCTBYS ¢ APYTUMH €ro JUHHUSAMH. B Xxoae nzydyenust yueOHoOro Kypca
00y4aromuMcsl TPUXOAUTCS JJOTHUYECKH PacCy>KIaTh, HCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
SI3BIK. B CBSI3U € ATHIM B IIporpaMMy yueOHOTO Kypca « Anredpa» BKIIIOUEHBI HEKOTOPBIE OCHOBBI
JIOTUKH, NOPCACTABJICHHBIC BO BCCX OCHOBHBIX pasjciiax MAaTCMAaTHYCCKOI'O 06pa30BaHI/I$I u
CIOCOOCTBYIOIIUE OBJIAICHUIO 00YUYAIOIIMMHKCS OCHOB YHUBEPCAIbHOTO MAaTEMATUYECKOTO S3bIKA.
ConepkaTelbHOM U CTPYKTYPHOM OCOOEHHOCTHIO Y4eOHOTo Kypca «AIreOpa» SBISETCS €ro
UHTEIPUPOBAHHBIN XapaKTep.

Co;[epn(aHI/Ie JIMHNYU «Yucla 1 BEIYUCICHUSDY CIIYKUT OCHOBOH JJISL ;[aaneI‘/’Imero N3YUYCHUA
MaTeMaTUKH, CIOCOOCTBYET pa3BUTHIO Y  OOYYalOIIMXCS  JIOTMYECKOTO  MBILIUICHHUS,
(GbOopMUPOBAHNIO YMEHHS IOJI30BATHCSI AITOPUTMAMU, a TaKkKe MPUOOPETEHUI0 MPAKTHYECKUX
HaBBbIKOB, HGOGXOI[I/IMBIX JJIA HOBCGHHGBHOﬁ )ku3HHU. Pa3BuTHe IOHATUS O 4YHUCIE HA YPOBHC
OCHOBHOI'O OGH.ICFO 06p2130BaHI/I}I CBA3aHO C pallMOHAJIbHBIMU W HPPAlMOHAJIbHBIMU YUCIIaMU,



dbopMHUpOBaHHEM TIPEACTABICHUN O JEHCTBUTEIIBHOM YHCIIC. 3aBEpIICHUE OCBOCHUS YMCIIOBOM
JUHUH OTHECEHO K CpeHeMY 001IeMy 00pa3oBaHuUIO.

CopepxaHue JIBYyX anreOpandecKux JIUHUN — «AnreOpanyeckue BBIPAKCHUS» U
«YpaBHEHUS U HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y O0YUAIOIIUXCSI MATEMaTHIYECKOTO
anmapara, He0OXOIUMOTO JIJIsl pelIeHHsl 3a/1a4 MaTeMaTHUKH, CMEKHBIX IPEIMETOB U MPAKTHKO-
OpUEHTUPOBAaHHBIX 3a7ad. Ha ypoBHE OCHOBHOTrO 00Iero oOpa3oBaHHs Y4eOHBIN Marepual
TPYNIUPYETCS BOKPYT palMOHATBHBIX BBIpOKEHUH. Aunrebpa IeMOHCTPUPYET 3HAUYCHHE
MaTeMaTUKU KaK si3bIKa I MOCTPOCHHUS MaTeMaTUYeCKUX MOJeNel, OMHCAaHMs MPOIECCOB U
SBJICHHM peasibHOr0 Mupa. B 3amaun oOydeHus anreOpe BXOIAT TaKKe NalbHEHIEe pa3BUTHE
QITOPUTMUYECKOTO MBINUICHHS, HEOOXOIUMOro, B YaCTHOCTH, JJII OCBOGHHUS Kypca
uH(OpPMATUKH, W OBJIAJICHUE HABBIKAMHU JCIyKTUBHBIX paccyxneHuid. IIpeoOpazoBanue
CUMBOJILHBIX ()OPM CIIOCOOCTBYET Pa3BUTHIO BOOOPaKEHUSI, CIIOCOOHOCTEN K MaTeMAaTHIYECKOMY
TBOPYECTBY.

Copnepxanre  (QyHKIMOHAIBHO-TpAaUUECKOW  JIMHUM  HAIEICHO Ha  IOJIy4YeHHUE
00y4JaromuMuUCs 3HaHUH 0 QYHKIUSAX KaK BaXKHEUIIEH MaTeMaTHIeCKONH MOJIEIH JUIS OTTCAHUS U
UCCJIEIOBaHMsI Pa3HOOOpa3HBIX MPOIECCOB U SIBJICHMM B MpHupoae U obmiectBe. M3yuenue
MaTepuana CrocoOCTBYeT pAa3BUTHIO y OOY4YaIOIIMXCS YMEHHS MCIONb30BaTh pPa3InyHbIC
BBIPA3UTEIbHBIC CPENICTBA SI3bIKA MAaTEMaTUKHU — CIIOBECHBIC, CHMBOJIWYECKHUE, Tpaduueckue,
BHOCHT BKJIAJ] B JOPMUPOBAHUE MPEACTABICHUHN O POJIM MATEMATHKHU B PA3BUTUU ITUBUIIH3AINH U
KYJbTYPBI.

CormacHo yueOHOMY IUIaHy 9 Kiacce m3ydaeTcsi yueOHBIM Kypce «AnreOpa», KOTOpBIH
BKIIIOUAET CJICAYIOIIME OCHOBHBIC pa3fenbl colepkaHus: «Yucma W BBIYHUCICHHS,
«AnreOpandeckne BEIPAKEHUS», « Y paBHEHUS U HEPABEHCTBaY, « DyHKIIHNY.

Ha usyuenune yue6HOTO Kypca «Anredpay» B 9 kimacce otBoautcs 102 gaca (3 yaca B Henemo)

['eomeTpusi Kak OJMH W3 OCHOBHBIX Pa3AEJOB IIKOJbHOM MAaTE€MAaTHUKH, UMEIOIINI CBOEH
HeNbl0 00ecreynTh H3y4YeHHE CBOMCTB U pa3MepoB (GUTYp, UX OTHOIIEHMH U B3aUMHOE
pacToNoKEHUE, OMHUPAETCsl Ha JIOTHYECKYIO, NTOKa3aTelbHYI0 JHMHUI. [[eHHOCTh W3ydeHHs
TreOMETPUH Ha YPOBHE OCHOBHOTO 00IIEro 00pa30BaHUs 3aKII0YAETCsl B TOM, YTO O0YyJaroIuiics
YUUTCA TPOBOJAUTH JOKa3aTeIbHBIE PACCYKIEHHUS, CTPOUTH JIOTMYECKHE YMO3aKIIOUEHHUS,
JOKa3bIBaTh MCTUHHBIE YTBEPXKICHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IPOBOAUTH
pacCy)ACHHs «OT MPOTUBHOTOY», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (OPMYIUPOBATH OOpPATHBIE
YTBEPKACHHUS.

Btopoii nenpio n3ydeHusi reOMETPHUH SIBISETCS UCIOJIb30BaHUE €€ KaK MHCTPYMEHTa IpU
pElIeHUH KaK MaTeMaTH4eCKHX, TaK U MPAaKTUYECKUX 3a/1a4, BCTPEUAIOLIUXCSI B PEaIbHOM KU3HU.
OOyyaromuiicst TOJDKEH HAYYUTHCS OMPENENIUTh T€OMETPHUYECKYIo (purypy, omucaTh CIOBaMHU
JTAHHBIA YepTEX WU PUCYHOK, HAUTH TUIOMIA (b 3eMEIHLHOTO Y4acTKa, PACCUUTATh HEOOXOAMMYIO
JUIMHY OINTOBOJIOKOHHOTO Kaless i Tpebyemble pa3Mepbl rapaxa JJjisi aBTOMOOWIA. DTOMY
COOTBETCTBYET BTOpasi, BHIUMCIUTENbHAS JTUHUS B M3ydyeHUU reomerpuu. llpu permenun 3amgau
MPAKTUYECKOTO XapaKkTepa 0O0yJarolIUiics yIUTCS CTPOUTh MAaTEMaTHYECKUE MOJIENIA PEeaTbHBIX
JKU3HEHHBIX CHUTYyalluid, MPOBOAWUTH BBHIYHMCICHUS U OICHHWBATH aJE€KBATHOCTH TOTYYEHHOTO
pe3ynbTara.

KpaitHe BaxHO MOAYEPKUBATH CBS3U T'€OMETPUU C JIPYTUMH Y4YEOHBIMU MpeIMeTamH,
MOTHBHPOBATh  HWCIOJIB30BAaTh  OMPENEICHHUS  TEOMETPUYECKUX (GUryp ¢ TOHSITHIA,
JEMOHCTPHUPOBATH MPUMEHEHHUE TIOTYyUYEeHHBIX YMEHUH B (PU3HKE M TEXHUKE. DT CBSI3U Haubosee
SApKO BUIHBI B TeMaX «Bektops», « TpuroHoMerpuyeckue COOTHOIIEHU», «MeTol KOOpIuHAT»
u «Teopema ITucdaropar.



VYuebHblil Kypc «l'eoMeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE PA3/ENbl COJCPKAHUSA:
«['eomerpuueckne GuUrypsl W UX CBOHCTBay, «VI3MepeHHE TIeOMETPUUYECKUX BEITHUUHY,
«/lexapToBBl ~ KOOpAMHATBI Ha IUIOCKOCTW», «BekTope», «/IBMXKEHMS  IIIOCKOCTHY,
«IIpeobpazoBanus MOI00US.

Ha usyuenue yuebHOTO Kypca «['eomerpusi» B 9 kitacce otBoautcs — 68 yacoB (2 daca B
HEJICITIO)

[Iporpammoii mpenycMOTpeHO BhINOMHEHHE 13 KOHTpoNbHBIX pabor. B kypce anredpa — 8
KOHTPOJILHBIX PaldoT, B Kypce T€OMETPUH — 5 KOHTPOJIBHBIX PaboT)

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIIPOTPAMMBbI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA
JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE PpPe3yabTaThl OCBOCHHUS MPOTrpaMMbl ydeOHOro Kypca «Ainredpay
XapaKTEePU3YIOTCSL:

1) mnarpuoTn4yeckoe BOCIIUTAHUE:

NPOSIBJICHUEM HHTEpeca K NPOLUIOMY M HACTOSIIEMY POCCHUHCKOW MAaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTMKCHHMSIM POCCHMCKMX MAaTeMaTUKOB M POCCUHCKOU
MaTEMaTUYECKOU IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHKEHUM B APYTMX HAyKaX W MPUKIIATHBIX
chepax;

2) rpaaaHCcKoe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBHIMIOJHEHHUIO OOSI3aHHOCTEH TpaKAaHWHA W pealu3allid ero Ipas,
MPEJCTAaBICHUEM O MaTEeMaTHYEeCKHX OCHOBaX (YHKIMOHUPOBAHUS PA3IMUYHBIX CTPYKTYD,
SIBJICHHH, TPOIEAYP TPaXKAaHCKOTO oOmecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBHIO K
00CYXJIEHUIO ATUYECKUX MpOOJeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTHXKEHUMN
HayKH, OCO3HAHUEM BaKHOCTU MOPATbHO-3TUYECKUX MPUHIIUIIOB B JEATEIbHOCTH YUEHOTO;

3) TpyAoOBOE BOCIIUTAHHE:

YCTAaHOBKOW Ha aKTHUBHOE YYacTHUE B PEHICHUU MPAKTUYECKHX 3a/ad MaTeMaTU4eCKOu
HAIPaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTEeMaTHUYECKOTO 00pa30BaHUs Ha MPOTSIKEHUH BCel
YKU3HU JJIs yCIIENTHON Mpo¢eCcCHOHAIbHON JAEITEIbHOCTH U PAa3BUTHEM HEOOXOAMMBIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIUBUIYaTbHOW TPACKTOPUH OOpa3oBaHUS U
YKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCMIUTAHUE:

CIIOCOOHOCTBIO K AMOLIMOHAIBHOMY M 3CTETHYECKOMY BOCIPHUSATHUIO MaTEMaTHYECKHX
00BEKTOB, 33124, PEIICHH, pacCyXIeHUH, YMEHUIO BUJIETh MATEMAaTUIECKUE 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) HueHHOCTH HAYYHOIO MO3HAHUSA:

OpUEHTAIle B AESITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAyYHBIX MpEACTaBIEHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pAa3BUTHUS 4YeIOBEKa, MPHUPOABI W OOIIECTBA, MOHUMAaHUEM
MaTeMaTHYECKOM HayKH KakK cgepbl YelOBEUECKOW NEesTeTbHOCTH, JTAaoB €€ pa3BUTHI H
3HAYUMOCTH JIJIs1 Pa3BUTHUS LIMBUJIM3ALNUN, OBJIAJICHUEM SI3bIKOM MATEMATUKHA U MaTEMaTUYECKON



KyJbTYypOH Kak CpEACTBOM TMO3HAHUS MHpa, OBJIAJACHHEM MPOCTEHIINMH HaBBIKAMHU
UCCIIEIOBATEIbCKON AEATEIbHOCTH;

6) pusnueckoe BocnuTaHue, GopMUpoOBaHHE KYJIbTYPbI 310POBbSI H IMOLMOHAIBHOT O
0J1aronoJTyyms:

TOTOBHOCTBIO IPUMEHSATh MaTEMAaTHUECKIE 3HAHUS B HHTEPECAX CBOETO 37[0POBbSI, BEICHHUS
310pOBOTO 00pa3a >KU3HU (370pOBOE MUTAHUE, COANAHCHUPOBAHHBIM PEXXHUM 3aHATHUH M OT/bIXA,
perynsipHast pusnueckasi akTUBHOCTH), C(OPMHUPOBAHHOCTBIO HABBIKA pe(ICKCHH, TPU3HAHUEM
CBOETO ITpaBa Ha OMIMOKY M TAKOTO K€ MPaBa APYroro 4eIoBeKa,;

7) 3K0JI0rMYecKoe BOCIIUTAHUE:

OpHEHTAaIlMe Ha NMPUMEHEHHE MaTeMaTHMYeCKUX 3HAHWH IS pelieHHs 3ajgad B o0JacTu
COXPAaHHOCTH OKpY’Kalolled cpeapl, IUIAHUPOBAHHUS IOCTYNKOB M OIIEHKH HMX BO3MOXHBIX
HIOCJICACTBUM JJISI OKPY’KAIOIICH Cpebl, OCO3HAaHHEM TIJI00AIBHOTO XapakTepa KOJOTHYECKHX
npoOJIeM U IyTeH UX peIIeHHS;

8) ananTanus K N3MEeHAIOIHUMCA YCIOBHAM COUHAIbHOI M NPUPOIHOM cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCIIOBHSIX HEOIPEACIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH Yepe3 MPAKTHUECKYIO JESTEIbHOCTh, B TOM YHCIIC YMEHUE YUUTHCA y APYTHX
JIOJIeH, IpUOOpPETaTh B COBMECTHOM JESTENbHOCTH HOBBIC 3HAHHS, HABBIKM W KOMIICTCHIIMH U3
OTIbITA APYTHUX;

HE0O0XOIMMOCTBIO B ()OPMHUPOBAHUN HOBBIX 3HAHUM, B TOM 4ucie (HopMyTupoBaTh UIEH,
HOHSTHSA, THIOTE3bl 00 OOBEKTAaX M SABICHUSAX, B TOM YHCJIE paHee HEH3BECTHBIX, OCO3HABAThH
neuIuTE COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIUIO, BOCTIPUHUMATh CTPECCOBYIO CUTYAITUIO
KaK BBI30B, TPEOYIOLIMI KOHTpPMEp, KOPPEKTHPOBAaTh MpPUHUMAaeMble DPELICHUsS M JCHCTBHS,
(GOopMyIHpPOBAThH U OLICHUBATH PUCKU M MOCIEACTBUS, (POPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATDI

ITo3HaBaTebHBIC YHHBePCAJIbHbIC YUeOHbIE NelCTBUS

ba3zoBble Jlornyeckue 1eicTBUA:

e BBIBIATH M XapaKTepU30BaTh CYLICCTBEHHbIC MPU3HAKU MAaTEMaTUYECKUX OOBEKTOB,
MOHSTHUM, OTHOIIEHUH MEXIy MOHATHAMH, (HOPMYJIUPOBATH OMPEICICHUS MOHSITHUH,
YCTaHABIIMBATh CYIIECTBEHHBIN NMPU3HAK KJIACCU(PUKALMU, OCHOBAHUS JJIi 000O0IICHUS
Y CpaBHEHUS, KPUTEPUU TPOBOUMOIO aHAIN3A;

e BOCIPHHHUMATH, (DOPMYIHPOBATh U MPEOOPA3OBHIBATH CYXKIACHHS: YTBEPAUTEIbHBIC U
OTpHULATENIbHbIE, EAMHIUYHbIE, YACTHBIE U 00IIUE, YCIOBHBIE,

e  BBIABIATH MaTeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOpEUus B (hakTax,
JTAHHBIX, HAOMIONCHHUSIX W YTBEPXKICHUSX, Mpeajaratb KPUTEPUH HJsl BBISBICHHUS
3aKOHOMEPHOCTEH U ITPOTUBOPEYUI;

e JIeNIaTh BBIBOJABI C MCIOJb30BAaHUEM 3aKOHOB JIOTHMKH, JEAYKTHUBHBIX U MHIYKTHUBHBIX
YMO3aKJIIOYeHUH, YMO3AKITIOUCHUH IO aHAJIOTHUH;

e pa30uparh I0KA3aTEIHCTBA MATEMATHUECKUX YTBEPKIACHHUH (TIPSMBIE ¥ OT IPOTHBHOTO),
MPOBOJNTH CAMOCTOSITEIBHO HECIIOKHBIE JI0OKA3aTelhCTBA MAaTeMaTH4YeCKUX (DaKTOB,
BBICTpauBaTh apryMEHTALMIO, IPUBOJIUTH MPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIC PACCY KIICHHS;



BBEIOMpATh CTMOCOO pemieHus] y4yeOHOW 3amadyu (CpaBHHBATh HECKOJBKO BapHAHTOB
pelieHus, BEIOUpaTh Hanboiee MOIXOISAIINA ¢ yIETOM CaMOCTOSITEIHHO BBIICTICHHBIX
KPUTEPUEB).

Ba3zoBrbIe ucciaenoBareLCKHAE AeHCTBHSA:

UCTIOIB30BaTh  BOMPOCHI  KAaK  HCCIIEAOBATENIbCKUH  HMHCTPYMEHT  ITO3HAHMS,
dbopMyIHUpoBaTh BONPOCHI, GUKCUPYIOIINE TPOTHBOPEIHE, TPOOIEMY, CAMOCTOSTEIIEHO
yCTaHABIMBAaTh UCKOMOE U JaHHOE, (POpMHpPOBATH THIIOTE3Yy, ApIYMEHTHPOBATH CBOIO
MIO3HIINIO, MHCHUE;

IPOBOJUTH TI0 CaMOCTOSITEJIbHO COCTaBJICHHOMY IUIAHY HECIIOKHBIA SKCIEPUMEHT,
HEOOJBIIOE HWCCIEOBAaHUE TI0 YCTAHOBJICHHIO OCOOEHHOCTEH MAaTEeMaTHYECKOTO
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEX]Ty COOOM;

CaMOCTOSTENIbHO  (opMynupoBaTh 000OIIEHHWsS ©  BBIBOJABI 10  PE3yJIbTaTam
NPOBENEHHOTO HAOIIOJICHHS, UCCIICAOBAHUS, OLEHUBATh JIOCTOBEPHOCTh MOJIYYCHHBIX
pE3yJbTaTOB, BBIBOAOB U 0000IIECHUIA;

POTHO3HPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATh TIPETOIOKECHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBHSIX.

PatGora ¢ undopmanmeii:

BBISBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTh MH(OpPMAIMH, TAaHHBIX, HEOOXOIUMBIX
JUTSL pellieHUs 3a1a4u;

BbIOMpaTh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IUYHBIX BUJIOB U OPM MPEACTABICHUS;

BEIOHpaTh (hOpMY TpeCTaBICHUS HH(POPMAIINH 1 WIUTFOCTPUPOBATH pelIaeMble 3a1aun
CXeMaMH, IuarpaMMaMu, HHOU rpadukoi U MX KOMOMHAIIUSIMH;

OLICHUBATh HAJAEKHOCTh MHGOPMAIIMU IO KPUTEPUSIM, NMPEATIOKEHHBIM YUUTENIEM WIH
c(hOpMyJIUPOBAHHBIM CAMOCTOSITENLHO.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIEe JeCTBUA:

BOCIIPHHUMATh U (POPMYJIHPOBATH CYXIECHHUS B COOTBETCTBUHU C YCIOBHUSAMHU M LIEISIMU
OOIeHHs, SICHO, TOYHO, TPaMOTHO BBHIpaKaTb CBOIO TOYKY 3PEHHS B YCTHBIX H
NICBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS 110 X0y PEUICHUS 331a4i, KOMMEHTHPOBATh
MOJIyYCHHBIH pe3yJIbTar;

B X0JIe 00CYKJIEHHs 3371aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOM TeMBbI, TPOOJIEMBI,
pemraeMoii 3a/1a4u, BEICKa3bIBaTh MJICH, HALlEJIEHHbIC HAa TONCK PEIICHHUS, COTTIOCTABIIATh
CBOM CYXKACHUS C CY)KICHUAMH JIPYTUX YYACTHUKOB THAJIOTa, OOHAPYKUBATh Pa3Iue
U CXOJCTBO IO3UIMH, B KOPPEKTHOH (opme (opMynupoBaTh pa3HOITIACHS, CBOU
BO3PaXCHHUS;

IPE/ICTAaBIATh PE3YNbTAThl PEHICHUS 3a/1a4H, SKCIEPHUMEHTA, HCCIECI0BaHNs, IPOCKTa,
CaMOCTOATENIFHO BBIOMpPATh ()OpMAT BHICTYIJICHUS C YYETOM 3a1ad NpPE3CHTAlH |
0COOEHHOCTEH ay TUTOPHH;

MOHUMATh ¥ UCTIOJIb30BATh IPEUMYIIECTBA KOMAaHAHON U HHAUBUYaTbHON paboThI IpU
pelIeHn y9eOHBIX MaTEeMaTHYECKUX 3a71ay;

NPUHUMATh 1I€7Tb COBMECTHOH JEATEIBHOCTH, INIAHUPOBATH OPraHU3aNI0 COBMECTHON
paboThl, pacrpenensaTs BUAbI padoT, 10roBapuBaThCs, 00CYkKIATh MPOLIECC U PE3YNIbTAT
paboTbl, 00001I1aTh MHEHHS HECKOJIBKUX JIO/ICH;

y4acTBOBATh B IPYIIOBHIX (hopMax paboThl (00CykIeHHS, 0OMEH MHCHHSIMH, MO3TOBBIE
IITYPMBI U IPYTHE), BBIOTHATH CBOIO YaCTh PAOOTHI M KOOPAMHUPOBATH CBOM ACHCTBHS



C APYTMMHM YJIE€HaMU KOMaH/Ibl, OLICHUBATh Ka4€CTBO CBOETO BKJIaJa B OOIIMN MPOAYKT
10 KPUTEPHSIM, CHOPMYITMPOBAHHBIM YYACTHUKAMHU B3aUMOCHCTBUSI.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranuszanms:

e CaMOCTOATENIBHO COCTaBJATH IUIAH, AIrOPUTM peIleHUs 3ajaud (WM €ro 4acTh),
BBIOMpATh C€Hoco0 pemeHuss ¢ yd€TOM MMEIOUIMXCS PECypcoB M COOCTBEHHBIX
BO3MOKHOCTEHN, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C Yy4ETOM
HOBOI MH(pOpMAITUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIA HHTEJIEKT:

e BJAJETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ybTara pPelieHus
MaTeMaTHUYeCKOM 3aJ1auu;

e IpEeABUAETH TPYIHOCTH, KOTOPHIE MOT'YT BO3HHMKHYTbH IIPH PELICHUM 3a7a4d, BHOCUTb
KOPPEKTHBBI B AEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBbCTB, HAlIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYHOCTEN;

e OLIEHUBATh COOTBETCTBME pe3yJIbTaTa ACSATEIbHOCTH IIOCTABIEHHON LIEJIN U yCIIOBUSM,
OOBSICHATH IPUYNHBI TOCTUKEHUS I HEJTOCTHKEHUS 11eJTH, HAXOIUTh OIIUOKY, JaBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY.

HPEJIMETHBIE PE3YJIbTATHI

K xoHmy oOydenuss B 9 kjacce oOy4aromuiicss TOMYYUT CIEAYIOIIAE IPEAMETHBIC
pe3yabTaThI:

Yucsa v BbIYUCTICHUSA

CpaBHUMBATh U yHOPSAI0UYUBATH PALIMOHATIBHBIE U UPPALlMOHAIbHBIC YUCIIA.

Brimonuate apudMeTHdeckue NEHCTBUS C PAllMOHATBHBIMU YUCIIAMHU, COUYETasl YCTHBHIC H
MACbMEHHBIE TPUEMBI, BBITTOIHATH BEIUUCIECHUS C HPPALMOHAIBHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUs CTENEHEHN C LIEJIBIMU MTOKA3aTeNIIMU U KOPHEW, BBIYMCIIATh 3HAYCHUS
YHCJIOBBIX BBIPAKECHUH.

OKpyriiaTh ACHCTBUTEIbHBIE YHCIIA, BBINOJIHATh MPUKUAKY pPE3yJibTaTa BBIUMUCICHUH,
OILICHKY YMCJIOBBIX BBIPAXKECHUM.

YpaBHeHUs1 1 HEPABEHCTBA

Pemiate nuHeHbIC U KBaJIpaTHBIC YPABHEHMS], ypABHEHU S, CBOASIINECS K HUM, IPOCTEHIINE
IpOOHO-paMOHALHEIC YPABHEHHUS.

PemaTte cuctembl ABYyX JMHEHHBIX YPAaBHEHHMI C JBYMs IIEPEMEHHBIMU M CHCTEMBI JIBYX
YPaBHEHUM, B KOTOPBIX OJTHO YPABHEHHE HE SIBIISIETCS JIMHEHHBIM.

PemaTte TekcTOBBIE 3amauu  anreOpadecKuM CIIOCOOOM C TIOMOIIBIO COCTaBJICHHS
YpaBHEHUS UM CUCTEMBI JIBYX YPAaBHEHHH C IByMsI IEPEMEHHBIMU.

[IpoBOaMTH MpoOCTENIINE UCCIIEIOBAaHNS YPABHEHUN U CUCTEM YPAaBHEHUI, B TOM YHUCIIE C
pUMEHEHHEM IpaduiuecKiX MpeCTaBIeHNUH (YCTaHABINBATh, IMEET JIM ypaBHEHUE WU CHCTEMA
YpaBHEHUU pellIeHusl, €ClIU UMEET, TO CKOJIBbKO, U IIpOYee).

Pemarr nuHeliHBIE HEpaBEHCTBA, KBAJApaTHBICE HEPABEHCTBA, H300pakaTh pEIICHUE
HEpaBEHCTB HA YUCJIOBOU MPSMOM, 3aMMUCHIBATH PEHICHUE C TOMOIIBI0 CUMBOJIOB.

PemaTte cucTembl TMHENHBIX HEPABEHCTB, CHCTEMBbI HEPABEHCTB, BKIIIOUAOIINE KBaIPATHOE
HEPAaBEHCTBO, M300pakaTh PELIEHUE CHCTEMbl HEPABEHCTB HA YMCIOBOW MPSMOM, 3aIUCHIBATH
pELIEHNE C TTOMOIIBIO CUMBOJIOB.

Hcnonbs3oBaTh HEpaBEHCTBA IPH PELICHUU Pa3IMYHbIX 3a/a4.

DOyHKIUHA



Pacrno3HaBaTh QyHKIIMN U3YYEHHBIX BHIOB. [I0Ka3pIBaTh CXEMAaTHYECKH PACIIONIOKEHHE HA
KOOPJAWHATHOM MJIOCKOCTH IpaduKoB PyHKUMH BUna: y = kx, y =kx + b, y = k/x, y = ax2 + bx +
¢ y=x3y= VX, ¥ = |x|, B 3aBUCUMOCTHU OT 3HAYCHUI KOI(DPHUIMEHTOB, OMUCHIBATH CBOMCTBA

GyHKIHA.

Ctpoutph u u300pakaTh cXeMaTH4eCKH TIpadUKH KBaApaTUUHBIX (YHKIUHN, OMUCHIBATH
CBOMCTBA KBaIPATUYHBIX (DYHKIIMI MO UX IpaduKam.

PacniozHaBath KBaApaTUIHYIO (PYHKIIHIO TTO GOopMyJie, TPUBOIUTH TPUMEPHI KBAPATUIHBIX
GyHKIMA U3 peaTbHOM KU3HU, (PU3UKH, TCOMETPHUHU.

YuciioBble NOCIEA0BATEIBHOCTH H MPOTPECCUM

Pacno3naBate apu(MeTHUECKYI0O U T€OMETPUYECKYIO MPOrPECCUU MIPH Pa3HBIX CIIOcOOax
3a/1aHMUsl.

BBINONMHATE BBIYUCIEHUS C HCHOJIb30BaHUEM (GOpPMYJ N-ro WieHa apu(MeTHyecKorl u
reOMETPUUYECKON TPOrpeCCHii, CyMMBbI MIEPBBIX N YJIEHOB.

N3006pakaTh WieHBI MOCIEI0BATEILHOCTH TOYKaMU Ha KOOPAWHATHOH MJIOCKOCTH.

Pemiate 3a1auu, CBSI3aHHBIE C YUCIOBBIMU MOCIEI0BATENLHOCTSMHU, B TOM YUCIIE 33/1a4 U3
peanbHOM XM3HU (C UCTIONB30BaHUEM KATTBKYJISATOPA, IU(PPOBBIX TEXHOJIOTHI).

[IpencraBienue JaHHBIX B BUJE TAaONHI, JUarpamm, rpaQukoB, HHTEPIPETalUs JaHHbBIX.
Urenne 1 mocTpoeHue TabIuIl, Tuarpamm, rpauKoB MO peaaTbHbIM JaHHBIM.

[lepectanoBku u Qaxrtopuan. CoyeraHuss U 4yuciao codeTaHuid. TpeyrompHuk Ilackas.
Pemenue 3aa4 ¢ ucnosb30BaHeM KOMOMHATOPUKH.

['eomeTpuyeckas BeposITHOCTh. CiydailHbIA BBIOOP TOYKH W3 (DUTYpHI HA TUIOCKOCTH, W3
OTpe3Ka U U3 TyTU OKPY>KHOCTH.

Ucneiranue. Yenex u Heynava. Cepust ucnblTaHuii 1o nepsoro ycrnexa. Cepust UCIbITaHUI
bepuynnu. BeposiTHOCTH COOBITHIT B cepur HcTibITaHui bepHysm.

CiyyaiiHasi BEJIMYMHA U pACMpPENICNICHUE BEPOSITHOCTEW. MaremaTudeckoe OXXUIaHuE U
mucnepeus. [Ipumepsl MaTeMaTH4eCKOro OXHAaHUSA KaK TEOPETHYECKOIO CPEIHEro 3HaueHUs
BENTMYMHBI. MaTeMaTuyecKkoe OXUJaHUuEe U JUCHIEPCHS CIyYalHOW BEJIUYHHBI «YUCIIO YCIEXOB B
cepuu ucnbiTaHui bepHyny.

[TonsiTe o 3aKoHe 60X YKceN. Vi3MepeHne BeposTHOCTEH ¢ MOMOIIIBIO 4acTOT. Poib u
3Ha4YeHHE 3aKOHA OOJBIINX YHUCEN B IPUPOE U OOIIECTBE.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOTPAMMBbI YYEBHOI'O
KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yabTaTbhl OCBOCHHUS TPOrpaMMbl yueOHOro kypca «I['eomerpus»
XapaKTEePU3YIOTCSL:

1) naTpuoTHYecKOe BOCIINTAHHE:

MPOSIBJICHUEM HHTEpeca K TPONUIOMY M HACTOSIIEMY POCCHHCKOW MaTeMaTHKH,
IIECHHOCTHBIM OTHOUIEHUEM K JOCTHMXKCHHSIM POCCHICKMX MAaTeMaTUKOB M POCCUHUCKOMN
MaTeMaTquCKOﬁ IIKOJIBI, K UCIIOJIb30BAHHUIO 3THUX I[OCTI/I)KGHI/Iﬁ B ;[pyrI/Ix HayKax nu HpI/IKJIa,Z[HBIX
chepax;

2) rpaaaHCcKoe U TYXOBHO-HPABCTBEHHOE BOCTIMTAHME:



TOTOBHOCTBIO K BBINOJHEHUIO OOSI3aHHOCTEN TIpakJaHMHA M pEalMu3aluu €ro Ipas,
IpPEICTAaBICHUEM O MaTEMAaTUYECKUX OCHOBAaX (YHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD,
SBIICHUH, TPOLIEAYp Ipa)KIaHCKOro oO0IiecTBa (HampuMep, BHIOOPHI, ONMPOCHI), TOTOBHOCTBIO K
OOCYX/IEHUIO 3THYECKHUX IMpPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM NPUMEHEHUEM JOCTHKEHUH
HayKH, OCO3HAHMEM BAKHOCTH MOPAJIbHO-ITUYECKHUX IPUHIUIIOB B IEATEIBHOCTH YUYEHOTO;

3) TpyAOBOE BOCIIUTAHHE:

YCTAaHOBKOW Ha AaKTUBHOE y4acTHE B PELIEHUM NPAKTHUUYECKUX 337a4 MATEMATHUUYECKOM
HalpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMAaTUYECKOI0 00pa30BaHUS HA MPOTSKEHUU BCEH
AKHU3HU Ul YCHEIHONW NMPo(ecCHOHANBHOM NesTeNbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHHEM HMHIUBUAYAIBHOW TpPAaeKTOPHUH 00pa3oBaHUs H
KU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HUHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCMIUTAHUE:

CHOCOOHOCTBIO K SMOLIMOHAJIBHOMY U 3CTETUYECKOMY BOCIPHUATHIO MaTE€MaTUYECKHX
00BEKTOB, 33/1a4, PELICHUN, pacCyKICHHI, YMEHHUIO BUAECTh MaTeMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOIO NMO3HAHUSA:

OpHEHTALMEeH B JIEATEILHOCTH HA COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpEeACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHs YEJNOBEKa, NPUPOABI M OOINECTBAa, MOHUMAaHUEM
MaTeMaTHYECKOM HayKh Kak cgepbl YelOBEUECKOW MEesTeTbHOCTH, JTAaloB €€ pa3BUTHI H
3HAYUMOCTH JUIsl PA3BUTHUS LUBUJIN3ALMH, OBJIAJICHUEM SI3bIKOM MAaTEMAaTHUKU U MaTeMaTU4YEeCKOU
KyJIbTYpOH KaK CpEICTBOM IIO3HAaHHWA MHUPA, OBJAICHUEM IPOCTEHIIMMHM  HAaBBIKAMU
MCCIIEI0BATEIbCKOM 1€ATEIbHOCTH;

6) puznueckoe BocnuTaHue, popMUpPOBaHHE KYJIbTYPbI 310POBbS M SMOLOHATBHOI0
0J1aronoJyyms:

TOTOBHOCTBIO TPUMEHITh MAaTEMaTHYECKHUE 3HAHUS B NHTEPECAX CBOETO 30POBbs, BEICHUS
310pOBOTO 00pa3a >KU3HU (370pOBOE MUTAHUE, COANAHCUPOBAHHBIM PEXHUM 3aHATHUH M OTHbIXA,
perynsipHast pusnueckasi akTUBHOCTH), C(POPMHUPOBAHHOCTBIO HABbIKA pe(ICKCHH, MPU3HAHUEM
CBOETO IpaBa Ha OLIMOKY M TaKOT'0 K€ MpaBa Jpyroro 4ejloBeka;

7) 3K0JI0rMYecKoe BOCIIUTAHUE:

OpHEHTAalMe Ha MPUMEHEHHE MaTeMaTHMYeCKUX 3HAHWH IS pelieHus 3ajgad B o0JacTu
COXPAHHOCTH OKpYXalolled Cpefbl, MJIaHUPOBAaHUS IIOCTYIKOB M OLIEHKM HMX BO3MOYKHBIX
HOCJIEICTBUM Ul OKpY’Karollel cpeibl, 0CO3HAaHUEM IJI00AIBHOIO XapakTepa 3KOJOIMYECKUX
po0JeM U MyTel ux pereHus;

8) aganTanusa K H3MEHAOIMMCS YCJIOBHAM COIMAJBLHON M NPUPOIHOM CPeAbI:

TOTOBHOCTBIO K JICHCTBUSM B YCJIOBMSIX HEONPEIEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4€pe3 IMPAKTUYECKYIO JNESATCIBHOCTb, B TOM YHCJIE YMEHHUE YUUTBCS Y OPYTHX
Jrozei, mpuoOpeTaTb B COBMECTHOM J€SATEILHOCTH HOBBIE 3HAHUS, HAaBBIKM M KOMIETEHIUH W3
OIbITA IPYTHX;

HEOO0XOIMMOCTBIO B ()OPMHUPOBAHUN HOBBIX 3HAHUM, B TOM 4ucie (HopMyTupoBaTh UICH,
HOHATHS, TUIOTE3bl 00 00BEKTaX U SBJICHHSX, B TOM YUCIIE PaHee HEU3BECTHBIX, OCO3HABAThH
Ne(QUINUTEI COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO OCO3HABAThH CTPECCOBYIO CUTYAIUIO, BOCTIPUHUMATh CTPECCOBYIO CUTYAITUIO
KaK BBI30B, TPEOYIOLIMI KOHTPMEp, KOPPEKTHPOBaTh IMpPUHUMAaeMble DPEUICHUS W JCHCTBHS,
(opMyIMpOBATH U OLIEHUBATh PUCKHU U MOCIEACTBUSA, (POPMUPOBATH OIBIT.

METAIIPEJMETHBIE PE3YJIbTATbBI



Ilo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE y4eOHbIe JeiicTBUS

Ba3oBble JJornuyeckue geiicTBUA:

BBIABIISITh M XapPaKTEpU30BaTh CYIICCTBEHHBIE NMPHU3HAKUM MaTEMAaTUYECKHX OOBEKTOB,
NOHATUH, OTHOLIEHUH MEXIYy MOHATHAMM, (OPMYIHPOBATH OINpPENEICHHUs MOHITUH,
yCTaHaBJIMBATh CYLIECTBEHHBIN NPU3HAK KJIaCCU(UKALMU, OCHOBAHUS AJi1 0000IIEeHUs 1
CpaBHEHMSI, KpUTEPUH ITPOBOIMMOTO aHATN3a,;

BOCIIPHHUMATh, (HOpMyITupoBaTh U NPeoOpa3OBbIBATH CYXKACHUS: YTBEpIUTEIbHBIC U
OTpHILIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00ILNE, YCIOBHBIE,

BBISBIIATh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOpEUNUs B (akTax,
JAHHBIX, HAOMIONEHUSAX M YTBEPXKACHUSAX, MpeUlaratb KPUTEPHUH Ui BbISBICHUS
3aKOHOMEPHOCTEH U ITPOTUBOPEYUI;

JieN1aTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKHU, JETYyKTHBHBIX M HMHIYKTHBHBIX
YMO3aKJIIOYeHU N, YMO3AKITIOUCHUH IO aHAJIOTHH;

pa3dupaTh 10Ka3aTeNbCTBA MATEMAaTUYECKUX YTBEPXKICHUN (IIPSAMbIE U OT IPOTHUBHOTO),
POBOJIUTH CaMOCTOSITEJIbHO HECIOXKHBIE JOKa3aTeIbCTBA MaTeMaTHYECKUX (DaKToB,
BBICTPAaNBaTh apryMEHTALUIO, IPUBOJIUTh NMPUMEPBHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIC PACCYKIICHHS;

BBIOMpPATh CIOCOO pemeHust y4eOHOM 3amaud (CpaBHHBATh HECKOJIBKO BapHAHTOB
pelieHusi, BEIOMpaTh Hanbojee MOAXOAAIIMA ¢ YIETOM CaMOCTOATENBHO BBIACICHHBIX
KPUTEPHUEB).

Ba3zoBrble ncciaenoBareLCKHUE AeHCTBHSA:

UCIIONIB30BAaTh  BOMPOCHI  KaK  HCCIENOBATEIIbCKUH  MHCTPYMEHT  IMO3HAHUS,
(dbopMyIIMpOBaTh BOIPOCHI, PUKCUPYIOIIUE TPOTHBOPEUHE, MPOOIEMY, CAMOCTOSITEIEHO
yCTaHABJIIMBAaTh UCKOMOE W JIaHHOE, (POPMHPOBATH THIIOTE3Y, apryMEHTHPOBATH CBOIO
TIO3HIINIO, MHCHUE;

MPOBOANWTH MO CAMOCTOSITENIbHO COCTABJICHHOMY IUIAaHY HECJOXKHBIM JKCIEPUMEHT,
HEOOJIBIIIOE UCCIIeIOBAHUE 10 YCTAHOBICHUIO OCOOCHHOCTEH MaTeMaTHIeCKOro 00beKTa,
3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;

CaMOCTOSITENTLHO (hOPMYITHUPOBATH 000OIICHHUS M BBIBOJBI 110 PE3yIbTaTaM MPOBEIEHHOTO
HaOJIOICHUS, MCCIIEIOBaHUS, OIICHUBATH JIOCTOBEPHOCThH IIOJYYEHHBIX PE3yJIbTaTOB,
BBIBOJOB 1 0000IIEHNI;

MPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHUE MPOIIECCA, a TAKIKE BBIBUTATH MPEAMOIOKECHHUS O
€r0 Pa3BUTHH B HOBBIX yCJIOBHUSIX.

PabGora ¢ undopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M U30BITOYHOCTh WHPOPMAITUH, TaHHBIX, HEOOXOAUMBIX IS
peuieHus 3a1a4u;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh W HUHTEPIPETHPOBATH HH(DOPMALIHIO
Pa3IUYHBIX BUJIOB U OPM MPEACTABICHUS;

BbIOUpaTh (OpMy MpeAcTaBlieHUs WHOOPMALUYA U WIUTIOCTPUPOBATH PEIIaeMbIe 3a1a4
CXeMaMu, IuarpaMMaMu, HHOU rpadukoi U MX KOMOMHAIIMSIMH;

OLICHUBATh HaA&KHOCTh MH(POPMAIMN MO KPUTEPUAM, MPEIIOKEHHBIM yUUTEIEM HIIU
c(hOpMyJIUPOBAHHBIM CAMOCTOSITENILHO.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIE JeiCTBUA:



e BOCIPUHUMATH U (POPMYJIMPOBATH CYKIACHUS B COOTBETCTBUH C YCIOBHSIMHU H IICIISIMHU
oOmIeHus, SICHO, TOYHO, TPAaMOTHO BBHIpaXaTh CBOID TOYKY 3PEHHS B YCTHBIX U
MUCHhMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 1O XOIy PEIICHUS 3aadd, KOMMEHTHPOBAThH
TIOJTYYCHHBIH Pe3yJIbTaT;

e B X0JI¢ 0OCYXKIEHHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIA€MOM TEMBI, TPOOJIEMBI,
perraeMoii 3a1auu, BEICKA3bIBaTh MJICU, HAIICTICHHBIE HA TIOMCK PEIICHUS, COMTOCTABISATh
CBOM CYXKJIEHUS C CY>KICHUSMU IPYTUX YUACTHUKOB JUAIOTa, OOHAPYKUBATh PA3TUINE U
CXOJICTBO TIO3HMIIMH, B KOppeKTHOH (opme QopMymupoBaTh pa3HOTIAcHs, CBOH
BO3PaXCHHUS;

e TMPEACTABIATh PE3yNIbTAThl PEIICHUS 3a/Ja4yH, SKCIEPUMEHTA, MCCIEAOBAHUS, MPOEKTa,
CaMOCTOSITENILHO BBIOMpATh (opMaT BBICTYIUICHHS C Y4E€TOM 3ajad Mpe3eHTAlHH |
0COOEHHOCTEH ayIUTOPHH;

e TOHMMATh M UCIIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW W MHIMBHUIYaJIbHONH PabOTHI PH
pelIeHnH y9eOHBIX MaTeMaTHIECKUX 3a]1aY;

e TMPUHUMATH 1[Eh COBMECTHOHN NIEATEIHHOCTH, TUIAHUPOBATH OPTaHHU3AINI0 COBMECTHOU
paboThl, pacnpeaeysaTh BUABI padOT, TOTOBAPUBATHCS, 00CYKIATh MPOIECC M PE3yIbTaT
paboThl, 00001IaTh MHEHHSI HECKOIBKUX JTFOJICH;

e yUYaCTBOBAaTh B IPYMIOBBIX (opMax paboThl (00CyXaeHHs, 0OMEH MHEHUSMHU, MO3TOBBIE
HITYPMBI U IPYTHE), BHITIOIHATH CBOIO YacTh PaOOTHI U KOOPIUHUPOBATH CBOU JIEHCTBUS
C IPYTUMU YJICHAMH KOMaHIbI, OIICHUBATh KAYECTBO CBOETO BKJIaa B OOIIUI MTPOAYKT I10
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranmn3anus:

e CaMOCTOSITEIbHO COCTaBJATH IUIAH, aJTOPUTM pELIEHUS 3adadd (UM €ro 4YacTh),
BBIOMpPATh CIMOCOO pemeHuss ¢ Y4Y4E€TOM HMEIONIMXCS PECypcoB M COOCTBEHHBIX
BO3MOKHOCTEHM, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPHUAHTHI PEIICHUU C Y4ETOM
HOBOH MH(OpMAITHH.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJICKT:

e BIJIQJIETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS IMpoliecca M pe3yibTara pellieHus
MaTeMaTH4YeCKOM 3a1adu;

e MpEeABUAETHh TPYJHOCTH, KOTOPBIE MOTYT BO3HMKHYTH IPU PELICHUM 33Jayd, BHOCHUTH
KOPPEKTHBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSATENHCTB, HAWJCHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

e OLICHUBATh COOTBETCTBHE pe3ysibTaTa AEATEIbHOCTH IOCTABICHHOMN L€ U YCIOBHSM,
OOBSICHATH MIPUYUHBI JJOCTHKEHUS WM HEAOCTHXKEHHS 1IeTTH, HAXOUTh OMIUOKY, 1aBaTh
OLIEHKY MPHOOPETEHHOMY OIIBITY.

MNPEAMETHBIE PE3YJIBTATHI
K xoniy obOyuyeHus B 9 kJjacce 0OOydYarOMMICS TMOJYYUT CICAYIOIMNAE TPEIMETHBIE
pe3yabTaThL:
3HaTh TPUTOHOMETPUYECKHE (PYHKIIUHU OCTPBIX YTIOB, HAXOAUTH C UX MIOMOIIIBIO Pa3IMUHbIC
3JIEMEHTHl TPSAMOYTOJILHOTO TPEYTONbHHUKA («pElIeHUEe MPSIMOYTOJNBHBIX TPEYTOJbHUKOBY).
HaxoauTtsb (¢ MTOMOIIBIO KANbKYJIATOPA) IJIUHBI M YIJIbI ISl HETAaOIUYHBIX 3HAUCHUH.



[Tonb30BaTbes hopMyliaMy MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM TOKIECTBOM
JJIs1 HAXOXIACHUA COOTHOLICHUN MCKAY TPUTOHOMCTPUUICCKUMU BCINYNHAMU.

Hcmonb3oBathb TCOPCMbI CMHYCOB U KOCHUHYCOB JJII HAXOXACHUSA PA3JIMYHBIX 3JICMCHTOB
TpPEeyrojbHUKa («pelIeHUuEe TPEyroJbHUKOBY»), MPUMEHITh MX IPU PEIICHUU TE€OMETPUUYECKUX
3ajad.

Branets nmoHATHIME TPeoOpa3oBaHUs MOI00US, COOTBETCTBEHHBIX JIEMEHTOB MOAOOHBIX
¢uryp. [lonp30BaTbcs CBOMCTBAMU 10100US IPOU3BONIBHBIX (PUTYDP, YMETh BBIYUCIATH AJIUHBI U
HaXOAUTh YIJIbI Y MOA0OHBIX Quryp. [IpumensTs cBoiicTBa mo100Us B MPAKTUYECKUX 3a/ayax.
YMeTh NpUBOIUTH IPUMEPHI TOAOOHBIX GUTYP B OKPYIKAIOLIEM MUPE.

[Tonwp30BaThbest TeOpeMaMu O MPOU3BEJICHUM OTPE3KOB XOPJ, O MPOU3BEACHUU OTPE3KOB
CEKYIIHX, O KBaJpaTe KacaTeIbHOM.

[Tomp30BaThbCcsi BEKTOpaMH, TOHUMATh HMX TE€OMETPUYECKHH M (U3UYECKUN CMBICI,
OPUMEHSTh UX B PEHICHUH TeoMeTpuyeckux U (usmueckux 3agad. [IpumeHsTH cKansipHOE
MMPOU3BCACHUC BCKTOPOB IJId HAXOXKACHUA JJIMH U YTJIOB.

Ilonp30BaTbcsa MCTOAOM KOOpAWHAT Ha IUIOCKOCTH, IMPUMCHATH €TI0 B PCHICHUU
FEOMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Bnagers MOHATHSMH NMPaBUIBHOIO MHOTOYTOJBHUKA, IMHBI OKPYXHOCTH, JUIMHBI JYyTH
OKPY’KHOCTU M PaJUaHHOM MEpbl YIVIAa, YMETb BBIUMUCIATH ILUIOIIAAb KPyra U €ro 4acTew.
IIpuMeHATH MOyYeHHbIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

Haxoauth ocu (WM LEHTPBI) CUMMETPUH (UTYp, MPUMEHSTHh IABMKCHUS IUIOCKOCTH B
MPOCTEUIIINX CITyYdasiX.

HpI/IMeHHTI: MOJIYYCHHBIC 3HAHUA HA NPAKTUKC — CTPOUTHL MATCMATUUYCCKHUC MOACIIU IJIA
3aa4 peaHBHOﬁ JKU3HU U IPOBOJAUTH COOTBCTCTBYIONINUEC BBIYUCIICHUSA C IPUMCHCHUCM HO,Z[O6I/I$I
U TPUTOHOMETPHUECKUX (PYHKIUH (TIOJB3YSCh, T1e HEOOXOIUMO, KaTbKYJISATOPOM).



Copep:xanue yue0HOro npeaMera.
Coaepixanue Kypca ajaredpbl
APUOMETUKA
PanuonanbHble ynciaa. PaciuimpeHre MHOXKECTBA HAaTYpPaIbHBIX YKCE JI0 MHOXECTBA IIEJIbIX.
MHokecTBa LENBIX YACEN 10 MHOKECTBA PALIMOHAIIBHBIX. PallMOHAIbHOE YHCITO KaK OTHOILEHHE,
re m — LIeJI0€ YNUCI0, 1 — HaTypaiapHoe. CTENEeHb ¢ LIEIbIM IT0Ka3aTeseM.
HeiictBuTenbHble unciaa. KpaapatHelii kopeHb W3 uucia. KopeHb TpeTbeil CTeneHu. 3amuch
KOPHE ¢ TOMOIIbIO CTETIEHHU C IPOOHBIM ITOKa3aTesIeM.
[TonsiTre 00 uppanMoOHANIBbHOM Yucie. MppalloHanbHOCTh YMCIa U HECOM3MEPUMOCTh CTOPOHBI
U JuaroHanu Kpaaparta. JlecaTuuyHble MPHUOIMKEHUS HPPALMOHAIBHBIX 4YHceld. MHOXECTBO
NEHCTBUTENBHBIX YMCEI; IPEICTaBICHNUE IEHCTBUTENbHBIX Yice] OECKOHEUHBIMU JAECATUYHBIMU
npobsimu. CpaBHEHHE JeHCTBUTENbHBIX uucen. KoopnunatHas mipsimas. M3o0pakeHune ducen
TOYKAMU KOOPAUHATHOU NMpAMON. UUCTOBBIE TPOMEKYTKH.
N3mepenusi, npudaMzKeHHs], OIeHKH. Pa3mepbl 00BEKTOB OKpyskawomero wmupa (OT
AJIEMEHTApHbIX YacTUl A0 BceneHHOi), INTENbHOCTH IPOLECCOB B OKPYXKAIOLIEM MHpE.
Brigenenne MHOXHTENST — CTENEHH JAECATH B 3amucu uucia. [lpubmmkéHHOe 3HaYCHHE
BEJIMYMHBI, TOYHOCTH MpUOIMKeHus. [Ipukuaka v orieHKa pe3yabTaTOB BEIYUCICHHIA.
AJITEBPA
Aure0panyeckne BbIpakeHMsl. DyKBEHHbIE BBIpRXKEHMS (BBIPAXEHUS C IEPEMEHHBIMU).
UucnoBoe 3HaYeHHE OYKBEHHOrO BbIpakeHHUs. JlomycTHMble 3HAa4YeHUS TEPEMEHHBIX.
[MoncranoBka BbIpaKeHUI BMecTO TepeMeHHbIX. [Ipeobpa3zoBanrue OyKBEHHBIX BBIPDAKCHHHA Ha
OCHOBE CBOMCTB apu(pMeTHUECKUX AeiicTBUil. PaBeHCTBO OyKBEHHBIX BhIpaxeHUU. TOXIECTBO.
CreneHp ¢ HaTypaJgbHBIM IIOKa3aTeneM U €€ cBoicTBa. OIHOUIEHBI U MHOrOWIEHbl. CTeneHb
MHorousneHa. CiojkeHue, BBIUYMTAHHME, YMHO)XEHHE MHOTouwieHOB. DOpMysbl COKpal€HHOIO
YMHOXXEHHS: KBaJApaT CyMMbl M KBajapaT pa3HocTH. Dopmylia pa3HOCTH KBaJpaToB.
[TpeobpazoBaHue 1eT0ro BHIpaKEHUSI B MHOTOWIEH. Pa3ioxkeHne MHOTOYIEHOB Ha MHOKHUTEIH.
MHorouwiensl ¢ ogqHoM nepemeHHoi. Kopenb MHOrownena. Kpaapatuslii TpEXWIEH; pa3ioKeHUE
KBaJPAaTHOIO TPEXUJIEHA HA MHOKUTEIN.
Anrebpanyeckas apoos. OCHOBHOE CBOMCTBO anreOpamdeckoil apodu. CrokeHue, BEIYUTAHUE,
YMHOXXEHHE, JIeJIeHne anredpandeckux apooeii. CTerneHs ¢ eNbIM MToKa3aTesieM U €€ CBOHCTBA.
PanmonanbeHblie BEIpayKEHUS M UX IpeoOpazoBanus. Jloka3aTeabCTBO TOXKIECTB.
KBaaparueie kopHu. CBoiicTBa apu(METHUYECKUX KBAAPATHBIX KOPHEH M WX NPUMEHEHHE K
peoOpa30BaHUIO YUCIOBBIX BBIPAXKEHHUM U BHIYUCICHUSIM.
YpaBHenusi. YpaBHeHue ¢ ojgHou nepemeHHOM. KopeHb ypaBHeHus. CBOMCTBa YHCIOBBIX
paBeHCTB. PaBHOCHIIBHOCTH ypaBHEHMIA.
Jluneiinoe ypaBHeHue. PereHue ypaBHEHUH, CBOASIIMXCS K JUHEHWHBIM. Pemenue apoOHO-
palrOHATBHBIX YPaBHEHUH.
VYpaBHeHHEe ¢ IBYMsl MepeMEHHbIMU. JIMHEHOe ypaBHEHHE C JIBYMsI NIE€PEMEHHBIMU, MPUMEPHI
pelieHus: ypaBHEHUH B LEIbIX YHCIIAX.
Cucrema ypaBHEHHMH C JByMs I€peMEHHbIMU. PaBHOCWIBHOCTH cucTeM. CHCTEMBI IBYX
JIMHEUHBIX YPaBHEHUH C ABYMs IEPEMEHHBIMU; PELLICHUE NIOJACTAHOBKOM U ciioxkeHueM. [Ipumepsl
pELICHNs CUCTEM HEJIMHENHBIX YpaBHEHUM ¢ ABYMs IIEPEMEHHBIMU. PellleHne TEKCTOBBIX 3a/1a4
areOpanyeckuM CrocoOOM.
JlexkapToBbl KOOPAMHATHI Ha IUIOCKOCTU. ['padudeckass MHTEpIIpeTalusl YpPaBHEHHS C JBYMs
nepeMeHHbIMH. ['paduk TUHEHHOTO ypaBHEHUS C JBYMs IEPEMEHHBIMU; YTI0BOK K03 pHIIHeHT
OpSMOIi; yCIOBHE MapajuIeIbHOCTH NpAMBIX. ['paduku mpocTedmx HETMHEWHBIX ypaBHEHHIA:
napaboJa, runepoosa, OKpyKKHOCTh. [ padudeckas HHTEpIpETAIMs CUCTEM YPAaBHCHHH C JBYyMS
MIEPEMEHHBIMH.



HepaBencrBa. UucnoBble HepaBEeHCTBA U MX CBOMcTBAa. HepaBeHCTBO ¢ OJHONM MEPEMEHHOIA.
PaBHOCMIBHOCT HepaBeHCTB. JIuHeilHbIE HEpaBEHCTBA C OAHOM mnepeMeHHOW. Cucrtemsl
HEPABEHCTB C OJITHOM MEPEMEHHOM.

OYHKINN

OcHOBHbIEe TOHATHA. 3aBUCUMOCTH Mexay BennunHamu. [lonsrue ¢ynkunun. OO6nacth
OTIpeNieNIeHus] U MHOKeCTBO 3HaueHU QpyHKimu. Criocoosl 3aganus pyHkuuu. ['paduk pyHKIUN.
CpoiictBa ¢yHKkIMiA, uX oToOpaxeHue Ha rpaduke. [Ipumepsl TpaduKOB 3aBUCUMOCTEH,
OTPaKAIOIIUX peabHbIE IPOLECCHI.

YucjaoBble GpyHKnuu. OYHKINHU, OMUCHIBAIOIINE MPSIMYI0 U OOpaTHYIO MPONOPLHOHAIbHbIE
3aBUCUMOCTH, WX Trpaduku u cBoiictBa. JluneitHas ¢yHkuus, e€ rpaduk H CBOUCTBA.
KBanparuunas ¢ynkuus, e€ rpagux u cpoiictBa. CreneHHble (QYHKIUH C HATypalbHBIMH
nokasatensMu 2 1 3, ux rpaduku u coiictsa. I'paduku dyskmmit y=\y,y=>x,y=|x|.
YucaoBble MmocCjaeq0BaATEJLHOCTH. IIOHATHE UYHCIOBOM MOCIENOBATEILHOCTH. 3aJaHue
MOCIIEI0BATEIHLHOCTH PEKYPPEHTHBIM CITIOCOOOM U (hOPMYIIOH T-T0 YJIeHa.

Apudmerndeckass 1 reomerpuueckas nporpeccur. Gopmynbl I-To WieHa apuPMETHIECKON M
TEOMETPUUYECKOW  TPOTPECCHi, CYMMBI TEPBBIX M-WIEHOB. 300pakeHne  YJICHOB
apuMeTUIECKON U TEOMETPUUYECKON MTPOTPECCHil TOUKAMH KOOPIUHATHOM IIOCKOCTH.
BEPOATHOCTDb U CTATUCTUKA

OnucaresqbHas craTucTuKa. [IpencraBienue naHHBIX B BUAE TaOmuI], Auarpamm, rpaduKoB.
CnyuaiiHas u3MeHUMBOCTh. (CTaTUCTHUECKHE XapaKTepUCTUKU HaOopa [aHHBIX: CpeaHee
apudmernyeckoe, MeuaHa, HauOoblllee ¥ HaUMEHblIee 3HaUeHus, pa3max. [Ipencrasienue o
BbIOOPOYHOM HCCIIEZIOBAHUH.

Cayuaiinble cOObITHSI 1 BePOATHOCTD. [loHsATHE O CilydalfHOM ONBITE U CIYyYaliHOM COOBITHH.
UYacroTa ciay4aitHoro coObitust. CTaTUCTHUECKHUN TIOJXO/ K TTOHSITHIO BEPOSITHOCTH. BeposiTHOCTH
IPOTHBONOJOXKHBIX  COOBITHH. He3aBucumble  COOBITHS.  YMHOXKEHHE  BEPOATHOCTEH.
JlocToBepHbIE ¥ HEBO3MOXHBIE COOBITHS. PaBHOBO3MOXHOCTH coObITHIL. Kitaccuueckoe
OIIpEEIICHUE BEPOSTHOCTH.

Kom0unaTtopuka. Permenue KoMOMHATOPHBIX 33/1a4 mepebopoM BapuanTtoB. KomOuHaTtopHOe
npaBuio yMHoOKeHUs. [lepectanoBku u pakropuan.

JIOI'UKA 1 MHOXECTBA

TeopeTnko-MHOXKeCTBeHHbIE MOHATHSA. MHOXECTBO, 2JIEMEHT MHOKECTBA. 3aJJaHUE MHOYKECTB
NEPEUYNCICHUEM JJIEMEHTOB, XapaKTEPUCTHUYECKUM cBoiicTBOM. CTaHAapTHblE OO0O3HAYCHHS
YHCIIOBBIX MHOXECTB. [lycToe MHOXecTBO U ero obo3Hayenue. [logmuoxectBo. O0beqMHEHNE U
IepeCeueHre MHOXKECTB, Pa3HOCTh MHOKECTB. MImocTpanyst OTHOIIEHUH MEKy MHOKECTBAMU
C IOMOUIBIO AUarpamm Jditiepa — BeHHa.

JJieMeHThI JIOTUKHU. [IoHSATHE O PaBHOCWIBHOCTH, CJEJIOBAaHUU, YNOTpeOJIEHUE JIOIMYECKUX
CBSA30K €CaiU ..., MO ..., 8 MOM U MOJLKO 8 MOM Cydae, JIOTUYECKUE CBA3KHU U, UTU.
MATEMATHUKA B UICTOPUYECKOM PA3BUTHUN

Hctopust dopMupoBaHHsS MOHSATHS YHUCHIA: HaTypalbHbIE 4KCIa, OPOOH, HEJOCTaTOYHOCTH
PalMOHAIBHBIX YHCEN Il T€OMETPUYECKUX M3MEPEHMI, MppalMOHalbHble yucia. CTapuHHbIE
cucteMbl 3anucu uncen. J[poou B BaBumone, Erunte, Pume. OTKpbITHE ACCATUYHBIX IPOOCH.
Crapunnple cucteMbl Mep. JlecsTuunble ApoOM M MeTpuueckas cuctema mep. [losBnenue
OTpHUUATENbHBIX Yucen U Hys. JI. Marauikuii. JI. Ditnep.

Coaepixkanue Kypca reoMeTpuu
BexTopsl. [lonstue BekTopa. OTkKiIaabplBaHuE BEKTOpa OT JAaHHOM To4ku. CloXeHue u

BbIUNMTaHUE BEKTOPOB. CyMMa HECKOJIBKMX BEKTOPOB. YMHO)KEHHE BEKTOpa Ha uucna. CpenHsis
JIMHUSA TPaTeLyH.



Metoa xoopauHat. PaznojkeHue BeKTOpa 1o ABYM HEKOJUIMHEApHBIM BekTopam. KoopauHaTsl
BekTopa. CBsi3b MEXIy KOOpAMHATAMH BEKTOpa M KOOPAMHATAMHM €ro Hayajga M KOHIIA.
[Ipocretiue 3a7a4u B KOOpJIMHATaX. Y paBHEHHE OKPY>KHOCTH U TIPSIMOM.

CooTHOIEHHSI MeXAy CTOPOHAMHM W YIJIaMHM TpeyrojbHuka. CKaJfApHON Npou3BeleHue
BeKTOpPOB. CHHYC, KOCUHYC, TAHT€HC M KOTAHI€HC yria. Teopema O IUIOLIAAU TPEyTroJbHUKA.
Teopema cuHycoB U TeopeMa KOCHHYCOB. COOTHOLIECHHS MEXIy CTOPOHaMH M YIJIaMu
TpeyroibHuKa. CKaasipHOE MPOU3BEICHUE BEKTOPOB.

JUIMHAa OKPYKHOCTHM M IUIOWAAL Kpyra. IIpaBuibHble MHOrOyrosbHMKH. OKpYy>KHOCTB,
ONMCAaHHAs OKOJIO IPaBWJIBHOIO MHOTOYrojibHHUKA. OKpy)KHOCTb, BIIHMCaHHas B IPaBUJIbHBIN
MHOTOYroJpHUK. POpMyJIbl il BBIYMCICHHUS IUIOIIAAW IPABUJIBHOIO MHOTOYT'OJIBHHKA, €rO
CTOPOHBI U pajuyca BIMCAHHOW OKPY>KHOCTH. [[l1Ha OKpYy>KHOCTHU M ILIowmans kpyra. Ilnomans
KpPYTOBOT'O CEKTOPA.

JBuxenusi. OroOpakenne Twiockoctu Ha cebs. [lonstue nBrkenus. CBOWCTBA JBHKCHUS.
[TapamienbHbBIN IEPEHOC U TOBOPOT.

HayvanbHble cBenenust u3 crepeomerpun. [Ipenmer crepeomerpun. Muororpansuk. IIpusma.
[Tapamnmenenunen. O6bem Tema. CBoMCTBAa MPSMOYTOJIBHOTO Tapaienenunena. Ilupammuma.
Humunap. Konyc. Chepa u map.



KajiennapHo — TeMaTnyeckoe IJiaHHPOBaHUe

Kypca ajaredpsl B 9 Kiacce

Ne Tema ypoka Koanuecr | i anop | PAKTHY
n/n BO YaCOB | ag jara ec:::
ypoKa np];)::ne n[iIOBelle
HHUA
['JIABA 1. KBAJIPATUYHASA ®YHKIUA (23 4)
Dynukyuu u ux ceoticmsa
1. Oynaknus. O6macTe onpeneiaeHuss W 00JIaCTh 3HAYCHUS 1
dyHKIHM.
2. Oynkuus. O0nacTh onpefeneHuss W 00JIACTh 3HAYCHHS 1
byHKIHH.
3. Ob6nactp onpeneneHusi U 001acTh 3HAUCHUS (PYHKITUH. 1
Ceoticmea (hynkyuu.
4. Oynkuus. Hynu pynkuuu. 1
5. Oynaknus. [IpoMexyTkn Bo3pacTaHus W yOBIBaHHS 1
dyHKIHU.
6. CgoiicTBa (hyHKIIHH. 1
Keaopammnuiti mpexunen u e2o kopmu.
7. KBaspaTHbIil TpEXWIEH U €0 KOPHH. 1
8. KBasipaTHbIN TPEXWIEH U €r0 KOPHH. 1
Pasznoorcenue keadpamnozo mpexuniena Ha MHOMCUMENU.
9. Teopema 0 pa3noXeHWH KBAJIpPaTHOIO TpeX4ujieHa Ha 1
MHOKUTEJIH.
10. | Pa3nokeHue KBapaTHOIO TPEXWieHAa HA MHOKUTEIIH. 1
11. | Konmponvnaa paboma no meme «Ceoiicmea pynkyuu. 1
Keaopammnuiit mpexuneny
Keaopamuunas ¢hynkyus u ee epagux
12. | AHanu3 KOHTPOIbHOM paboThl. DyHKIHUA y=ax’,ee Tpapuk 1
Y CBOMCTBA
13. | ®yukuus y=ax’,ee rpaduk u cBoiicTpa 1
14. | I[locTtpoenne rpadrka KBaIpaTHIHOW PYHKITUH 1
15. ['paduxu GyHKIMIA y:ax2 +n wu y=a(x—m)2. I
16. I'padpuku QyHKuMi )V = ax’ +n u y=a(x—- m)2 X 1
MIOCTPOCHUE.
17. | Iloctpoenue rpaduka KBaApaTUYHON (PYHKIUH. 1
18. | [loctpoenne  rpaduka  KBagpaTUYHOW  (YHKIIUH. 1
CamocTtosTenpHas padbora.
19. | [locTtpoenmne rpadrka KBaIpaTHIHON (PYHKITHH. 1
Cmenennas ¢hynxyus. Kopenv n-ii cmenenu.
20. | @yuknusa y=x". KopeHb n-0il CTENEHU 1
21. | JpoOHo-nuueiHas GyHKIUS U ee Tpaduk 1
22. | CreneHs C palMoHaJIbHbIM IOKA3aTENEM. 1
23. | Konmponvnaa paooma no meme «Keaopamuunasn 1
¢ynkyua. Cmenennasa ynkyuay.
I'JIABA 2. YPABHEHUSA U HEPABEHCTBA C
OJIHOM NEPEMEHHOM (144.)
Ypasnenus ¢ oonoii nepemennoii
24. | Ananu3 KOHTpOJbHOHM paboThl. Llenoe ypaBHeHue u ero 1

KOPHH.




25.

[lesnoe ypaBHEHUE U €0 KOPHHU.

1
26. | Penienue ypaBHEHUI TPEThEW U YETBEPTOM CTEIECHEM. 1
27. | Pemenue ypaBuenuii. CamocrositenpHas padora. 1
28. | JIpoOHbIe panliOHAIILHBIE YPABHECHHSI. 1
29. | ApoOHble paliioHAIbHbBIC YPaBHEHHUSI. 1
30. | Pemenne apoOHBIX pallMOHATBHBIX YPABHEHHM, CBOIS MX 1
K 1I€JIbIM YPAaBHEHHUSIM.
31. | Pemenue ApoOHBIX pallMOHANBHBIX YPAaBHEHUH, CBOIS UX 1
K LIE€JIbIM YPAaBHEHUSIM.
Hepasencmea ¢ oonou nepemennou
32. | PelieHne HEpaBEHCTB BTOPOMl CTENEHH C OJHOM 1
MIEPEMEHHOM
33. | PeuieHne HEpaBEHCTB BTOPOMl CTENEHH C  OJHOM 1
MIEPEMEHHOM
34. | PeleHre HEPaBEHCTB METOJIOM MHTEPBAIOB 1
35. | PeleHrie HEpaBEHCTB METOJIOM MHTEPBAIOB 1
36. | PelleHre HEPaBEHCTB. 1
37. | KouTpoabHass padora mno TeMe «YpPaBHEHUA WM 1
HEPABEHCTBA C OIHOM NePEeMEHH 0.
I''IABA 3. YPABHEHUSA U HEPABEHCTBA C
ABYMS INEPEMEHHBIMU(174.)
Ypasuenus ¢ 08yma nepemenHviMU U UX cUCmEMbl
38. | AHanmu3 KOHTpOJIbHOW paloThl. YpaBHEHHE C JBYMs 1
MEPEMEHHBIMH U €ro rpaduk
39. | YpaBHeHHE C IBYMsl IEPEMEHHBIMH H €ro rpaduk 1
40. | YpaBHEHHE C IBYMs NTEPEMEHHBIMHU U €r0 Trpaduk 1
41. | I'paduyeckuii criocod perieHus: CUCTEM YpaBHEHHUI 1
42. | I'padmyeckuii criocod perieHus: CUCTEM YpaBHEHHUI 1
43. | Pemienue cuctemM ypaBHEHHI BTOPOM CTENEHH. 1
44. | PemeHue cUCTEM YPaBHEHMM BTOPOM CTENEHHU. 1
45. | Pemienue 3a1a4 ¢ MOMONIIBIO CUCTEM YpPaBHEHUM BTOPOU 1
CTENEHU
46. | Pemenue 3aga4 ¢ MOMONIIBIO CHCTEM YpPaBHEHUM BTOPOU 1
CTENEHU
47. | PelieHue ypaBHEHMH W CHUCTEM YpPaBHEHUU C JBYMS 1
IIEPEMEHHBIMH.
Hepasencmea ¢ 08yms nepemeHHbIMU U UX CUCEMbl
48. | HepaBeHcTBa ¢ IByMs IEpEMEHHBIMU 1
49. | HepaBeHcTBa ¢ IBYMsl IEPEMEHHBIMU 1
50. | CucTeMbl HEPAaBEHCTB € JIBYMs IEPEMEHHBIMU 1
51 CucreMbl HEpABEHCTB C JIByMS TIEPEMEHHBIMU 1
52. | HekoTopble mpueMbl pEIIEHUs] CUCTEM YpaBHEHUN BTOPOM 1
CTENEHHU C ABYMsI IEPEMEHHBIMU
53. | Hexkotopsble npuemsl peleHus: CUCTEM YpPaBHEHUN BTOPOIl 1

CTCIICHU C IBYMS IICPEMCHHBIMU




54.

KonTposbHnasi pabdora mo Teme «YpaBHeHHs U
HEPABEHCTBA C ABYMs IlepeMeHHbIMM.

I''/TABA 4. APUOMETHUYECKASA U
I'EOMETPUYECKAS ITPOI'PECCHUH (154.)

Apugpmemuueckasa npozpeccus

55. | AHanu3 KOHTPOJIbHOM paboThl. [locienoBaTenbHOCTH. 1
56. | IlocnenoBaTeIbHOCTH. 1
57. | Onpenenenne apudmerndeckor mnporpeccuu. opmyna 1
N-ro 4ieHa apu(METHUECKON MPOrPEeCcCu.
58. | Onpenenenue apupmeTnueckoir mnporpeccuu. @opmyna 1
N-ro YieHa apuMeTHUECKON IPOTrPECCHH.
59. | ®opMmyna cyMMbl 7 TEpPBBIX WIEHOB apu(pMETHYECKOU 1
IPOTPECCHH.
60. | @opMmysna CyMMBbl 7 TEpPBBIX WIEHOB apu(pMETHYECKOU 1
IPOTPECCHH.
61. | ®opMmyna cyMMbl 7 TEpPBBIX WICHOB apu(pMETHUECKOU 1
nporpeccuu. Pemenue 3aaay.
62. | Koumponvnaa paooma no meme «Apugpmemuuecxkasn 1
npozpeccus.
l'eomempuueckas npocpeccus
63. | Ananuz KOHTPOJbHOU paboTHI. Onpenenenue 1
reoMeTpuyecko  mporpeccun. Popmysa n-ro  4jaeHa
TeOMETPHUECKOI Mporpeccuu
64. | Onpenenenue reomeTpuyecko mnporpeccuu. opmyna 1
N-ro 4jieHa reoOMETPUYECKOW IPOrpeccuu
65. | Onpenenenue reomeTpuyecko mnporpeccuu. opmyna 1
N-ro 4JieHa IreOMETPUYECKOW IPOrpeccuu
66. | @opMmysia CyMMbI 7 TEPBBIX WICHOB TI€OMETPUYECKOM 1
IPOrPECCHUH.
67. | ®opMmysia CyMMBI 7 TEPBBIX WICHOB TI€OMETPUUYECKOM 1
IPOrPECCHUHU.
68. | @opMmysia CyMMbI 7 TEPBBIX WICHOB TI€OMETPUYECKOM 1
nporpeccuu. Penienue 3anad.
69. | Koumponvnaa paboma no meme «leomempuueckasn 1
npozpeccusn
'JIABA 4. DJIEMEHTbBI KOMBUHATOPUKHU U
TEOPHUHU BEPOSATHOCTEM (144.)
Dnemenmol KOM6uHam0puKu.
70. | [IpuMepsl KOMOMHATOPHBIX 3a]1a4. 1
71. | IlepecTaHOBKH. 1
72. | IlepecTaHOBKH. 1
73. | Pazmenienus 1
74. | Pazmenienus |
75. | CoueraHus. |
76. | Coueranus. 1
77. Pemenrne KOMOMHATOPHBIX 3a]1a4. 1
Hauanvuvie ceedenus uz meopuu 8epoamuocmel.
78. | OTHOCHTEIBHAS YaCTOTA CITYYaHHOTO COOBITHSI. 1
79. | BeposiTHOCTh paBHOBO3MOYKHBIX COOBITHH. 1
80. | BepossTHOCTh paBHOBO3MOXHBIX COOBITHH. 1
81. | CnoxeHre U YMHOKEHHE BEPOSTHOCTEHN 1




82. | CioxeHHE U YMHOXEHHUE BEPOSATHOCTEN 1

83. | Konmponvnasa paboma no meme «Inemenmol 1
KOMOUHAMOPUKU U Meopuu 6epoamuocmeit)
I'JIABA 5. IOBTOPEHHE. (194.)

84. | ®yukuuu u ux ceoictra. Iloaroroska k OI'D 1

85. KBanpatubiii TpéxwieH. [loaroroska k OI'D. 1

86. | KBagpatnsiii TpéxuieH. [logroroska k OI'O. 1

87. | KBagpatnunas ¢ynkuus u e€ rpaduk. [lonroroska k 1
ors

88. | KBagpatnunas ¢ynkuus u e€ rpaduk. [lonroroska k 1
ors

89. | Crenennas ¢pynkius. Kopens n-oii crenenn. [loaroroska 1
k OI'D.

90. | YpaBHEeHUST U HEpaBEHCTBA C OJHOM IEPEMEHHOM. 1
ITonroroska OI'D.

91. | YpaBHEeHusT M HEpaBEHCTBA C OJHOM IEPEMEHHOM. 1
ITonroroska OI'D.

92. | YpaBHEHUsT M HEPAaBEHCTBA C JABYMsI II€PEMEHHBIMHU. 1
ITonroroska k OI'D.

93. | YpaBHEHUsT M HEPABEHCTBA C JABYMsI II€PEMEHHBIMHU. 1
ITonroroska k OI'D.

94. | Apudmernueckas nmporpeccus. [lonroroska k OI'D. 1

95. | Apudmernueckas nporpeccusi. [Tonroroska k OI'D. 1

96. | I'eomerpuueckas nporpeccus. [lonroroska k OI'9 1

97. | 'eomerpuueckas nporpeccus. [logroroska k OI'D. 1

98. | DreMeHTBl KOMOWHATOPUKH M TEOPUU BEPOSITHOCTEH. 1
[Toaroroska k OI'D.

99. | DneMeHTBl KOMOWHATOPUKH M TEOPUU BEPOSTHOCTEH. 1
[Toaroroska k OI'D.

100. | UToroBasi KOHTpPOJIbHas1 padoTa. 1

101. | AHanu3 UTOrOBOM KOHTPOJILHOW PaOOTHI. 1

102. | OGo0uaronuii ypox. 1

0

Hroro




KajiennapHo — TeMaTnyeckoe IJiaHHPOBaHUe

Kypca reomeTpuu B 9 Kjacce

Ne Tema ypoka KoanuectBo | IlnanoBas | ®akrtuyeckas
n/n JacoB nara nara
YPOKa NPOBE/ICHUs | TPOBeeHUs!
BBEJAEHUE(2 u)
1. [loBTOpeHne kypca reoMmerpuun 8 1
KJ1acca
2. [loBTOpeHne kypca reomerpuu 8 1
KJ1acca
I'JIABA 1. BEKTOPBI (8u4.)
3. [TonsiTue BekToOpa. 1
4. OTkagpiBaHUE BEKTOpa OT JTAaHHOM 1
TOYKHU.
5. CJI0’)K€HHME Y BBIYUTAHUE BEKTOPOB. 1
6. CyMMa  HECKOJIBKHX  BEKTODOB. 1
Brruutanue BEKTOPOB.
7. CyMMa HECKOJIBKMX BEKTOPOB. 1
8. YMHOXEHHE BEKTOpa Ha YUCJIO. 1
0. [IpruMeHeHne BEKTOPOB K PEIICHUIO 1
3a/1ad.
10. CpenHsis TMHUS Tpanelyu. 1
11. | CpenHsis NMHUS TpaleLUH. 1
'TABA2.METO/{
KOOPIAUHAT(104.)
12. | Pa3znoxkeHne BekTOpa 1O JABYM 1
HEKOJUTMHEAPHBIM BEKTOPaM.
13. | KoopauHatel BeKTOpAa. 1
14. | CBa3p MEXIY KOOPJAMHATAMU 1
BEKTOpa U KOOpJAUHATAMH €ro Hayala
n koHua. IIpocreimme 3agaun B
KOOpJMHATaX.
15. [Ipocreiinue 3a1aun B KOOpIUHATAX. 1
Pewenue 3amau.
16. | YpaBHEHHE OKPYKHOCTH. 1
17. | YpaBHeHue okpyxHOCTH. Pemienue 1
3ajad.
18. | YpaBHeHHE NPSAMOIL. 1
19. Penrenue 3amau. 1
20. | Pemenue 3amau. 1
21. | Koumponvnaa paboma no meme 1
«Bexkmopuvi. Memoo koopounamy.
I'TABA 3. COOTHOIIEHMUA
MEXAY CTOPOHAMU H
YIVIAMHA TPEYI'OJIbBHUKA.
CKAJIAPHOE ITPOU3BEJAEHUE
BEKTOPOB(114.).
22. | AHamu3 KOHTPOJIBHOU pabOTHI. 1

CuHyc, KOCUHYC, TAaHT€HC,
KOTAHTCHC.




23.

CuHyc, KOCUHYC, TAaHT€HC,
KOTAHTCHC.

24.

CuHyc, KOCUHYC, TAaHT€HC,
KOTAHTCHC.

25.

TeopeMa o mIomaau TpEeyroabHUKA

26.

Teopema cuHycOoB U  TeopeMma
KOCHHYCOB.

27.

Pelienue TpeyroabHUKOB.

28.

Pewenne TPEyroJbHUKOB.
N3mepurtenbHble PaOOTHI.

29.

CkasnsipHOE MTPOU3BEJICHUE BEKTOPOB.

30.

CkansipHoe MIPOU3BEICHUE B
KoopauHarax. CBOMCTBA CKaJPHOIO
MIPOU3BEJICHUS BEKTOPOB.

31.

Penrenue 3amau.

32.

Koumponvnaa padboma no meme
«Coomnowenusn Mmedncoy
cmoponamu u yanamu
mpeyzoibHuUKa. Ckanaphoe
npou3eedeHue 6eKmopos).

TJIABA 4. JUIMHA
OKPYKHOCTH M ILIOIIAID
KPYTA (114.)

33.

AHanu3  KOHTPOJBHOM  PabOTHI
[IpaBunbHbBIC MHOTOYTOJIbHUKH.
OKpyXHOCTb,  OIIMCAaHHAs OKOJO
IPaBIJIBHOTO MHOTOYTOJIbHUKA.

34.

[IpaBunbHbIE MHOTOYT'OJIbHUKH.
OKpy>KHOCTB, ONMCaHHAas OKOJIO
IIPaBUIILHOTO MHOTOYTOJIbHUKA.

35.

DopmyJIbl 1)1 BBIYUCICHUS TIIOIIAAN
MPABUIIBHOTO MHOTOYTOJIBHUKA, €ro
CTOPOHBI M paadyca BIUCAHHOU
OKPY>KHOCTH.

36.

ITocTpoenue IIPaBUJIbHBIX
MHOT'OYTOJIbHUKOB.

37.

JnHa OKPYKHOCTH.

38.

JnuHa okpykHocTu. Pemenue 3amay.

39.

[lnomane kpyra.

40.

[1moniags KpyroBoro cekropa.

41.

Pemenue 3amau.

42.

Pemenune 3amau. IlomroroBka
KOHTPOJIbHOU paboTe.

— | | [ | — | —

43.

Koumponvnaa paboma no meme
«/Inuna oxpyycnocmu u naowiads
Kpy2a»

TJABANeS. IBUJKEHMSL(84.)

44.

AHamu3  KOHTPOJBHOM  PabOTHI
OtobOpakeHre IUIOCKOCTH Ha ceOs.
[ToHsiTHE NBHKEHUS.

45.

CBoiicTBa IBUKEHUS.




46.

Pemenne 3amau nmo teme «llonstue
nBwxeHus. OceBas U IEHTpaIbHAs
CUMMETPUU»

47. | IlapannenbHbIN IEPEHOC. 1

48. | IloBopor. 1

49, Penrenue 3amad mo reMe 1
«lTapamnensHslii nepesoc. Ilosopor»

50. Penrenue 3amad mo reme 1
«JIBrkeHue.

51 Konumponvnaa paboma no meme 1
«/leuxncenus,

JTABANe6. HAYAJIBHBIE
CBEJIEHUSA n3
CTEPEOMETPHUMHN. (94.)

52. | AHanu3  KOHTPOJBHOM  paboOTHI. 1
[Ipenmer CTEPEOMETPHUH.
MHOrorpaHHuKe.

53. | llpuzma. Ilapannenenumnen. 1

54. | O6bem Tena. CaoiicTBa 1
PSIMOYTOJIBHOTO MapasuieIeuIe 1a.

55. [Tupamupa. 1

56. | Humunnap. 1

57. | Konyec. 1

58. | Cdepa u map. 1

59. | Pewenne 3amau mno Tteme «Tena 1
BpallleHUs»

60. | O0 akcuoMax IJIaHUMETPHH 1
HNUTOI'OBOE
IHOBTOPEHMUE.(84.)

61. | IloBTopeHue o rebme 1
«TpeyronpbHuk»

62. | IloBTopeHue o tebme 1
«TpeyronpbHuk»

63. | [loBTOpenue no teme 1
«OKpYKHOCTBY.

64. | [loBTOpeHue no teme 1
«YeTbIpexyroibHUKH.

MHOIrOyroJIbHUKHY.

65. | IloBTopeHue o teme 1
«YHeTpIpexyroNbHUKH.

MHOTrOyrOJIbHUKNY.

66. | [loBropenue mno teme «BekTopsI. 1
Merton koopauHar. [[BIKeHUE.

67. | Hmozoeaa konmpoavuaa paboma. 1

68. | UToroBsiit YPOK o Kypcy 1
«Imanumerpus»

Hroro 68




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

 'eometpus, 7-9 knaccel/ Atanacs JI.C., byty3oB B.®., Kagomiier C.b. u
npyrue, AxnnonepHoe obmectBo «M3natenpctBo «IIpocBemnienne»
» Anrebpa, 9 kinacc/ MaxkapsrueB FO.H., Munatok H.I'., Hemikos K.U. u npyrue,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne»

METOINUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

['eometpusi. MeTonuueckue pekoMeHaanuu. 9 kiace :y4yed. mocodue st
obmeoopasosart. opranuzamuii /[JI. C. AtanacsH, B. ®@. byty3os, . A. ['1a3koB u
ap.]. — M. : IIpocBenieHue.

Anrebpa. MeTtoaudeckue pekoMmeHaanmu. 9 kiace :y4aed. mocodue s
obmieoOpasosar. opranuzammii /H. I'. Munmtok, W. C. lllnsikoBa. — M. :
[Ipocsemenne

HHUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
https://resh.edu.ru/subject/17/9/

https://resh.edu.ru/subject/16/9/
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