


INOACHUTEJIBHAS 3AIINCKA

[TpuopuTeTHBIMH LENAMU O0YUYEHHUSI MAaTEMaTHKE B 5—6 KJlaccax sIBJISIOTCS:

e MpOAOJDKEHHE (POPMUPOBAHUS OCHOBHBIX MATEMAaTHYECKUX TOHSATHHA (YMCIIO, BETUYMHA,
reoMerpuyeckas Qurypa), 00ECHEUMBAIOIINX [PEEMCTBEHHOCTh W IEPCIECKTHBHOCTD
MaTEeMaTHYECKOro 00pa3oBaHusl 00YYarOIIUXCS;

e pa3BUTHEC  HHTCIUICKTYaJIbHBIX M  TBOPYECKUX  CHOCOOHOCTEHl  OOywarommxcs,
MMO3HaBaTECILHOU AKTUBHOCTH, HCCICOAOBATCIbCKUX yMeHHﬁ, HHTCpCCa K H3YYCHHUIO
MaTeMaTHKU;

o IIOABCACHUC 06yqafonmxcs1 Ha AOCTYIIHOM JJid HHUX YPOBHC K OCO3HAHUIO B3aWMMOCBA3U
MaTeMaTHKU M OKPYKaIOLIEro MUpa;

e (QopmupoBanue (GyHKIMOHAILHON MAaTEeMAaTHYECKON T'PaMOTHOCTH: YMEHHsS PacliO3HaBaTh
MaTeMaTHYeCKUEe OOBEKThI B PEAbHBIX KM3HCHHBIX CHUTYalUsX, HPUMEHITh OCBOCHHBIC
YMCEHUA I pCIICHUS TPAKTUKO-OPUCHTUPOBAHHLBIX 3a/la4, MHTCPIPCTUPOBATD ITOJYUCHHBIC
pe3yNbTaThl U OLICHMBATh UX HA COOTBETCTBHE MPAKTUUECKOM CHTYAIIHH.

OcHOBHBIE JIMHUU COJICpXKAHUS Kypca MaTeMaTWKH B 5—6 Kjaccax — apudMeTHueckas u
reoMeTpuYecKasi, KOTOPbIe Pa3BUBAIOTCS MApaUICIbHO, KaXIas B COOTBETCTBUU C COOCTBEHHOI
JIOTHKOM, OJHAKO, HE HE3aBUCHMO OJ[HA OT JPyrod, a B TECHOM KOHTAaKTE W B3aUMOJICHCTBHUHU.
Taxxe B Kypce MaTeMaTHKU MMPOHCXOIUT 3HAKOMCTBO C JJIEMEHTAMH alreOpbl U OMHCATENBHOM
CTaTUCTHUKHU.

N3ydeHne apuMeTHUECKOr0 MaTepraia HaYMHACTCsl CO CUCTEMATHU3allMU U PA3BUTHUS 3HAHUI
0 HaTypaJbHBIX YHMCJaX, MOJYYEHHBIX Ha YpOBHE HaudajdbHOTO oOmiero oOpaszoBanus. [Ipu sToM
COBEPILICHCTBOBAHIE BBIYUCIUTEIBHON TEXHUKUA M (HOPMUPOBAHHE HOBBIX TEOPETUUCCKUX 3HAHUIA
COYETAaeTCs C Pa3BUTHEM BBIUMCIMTEIBLHOM KYJBTYpbl, B YACTHOCTH C OOy4YEHHEM IMPOCTEUIINM
npuéMaM TpPUKUAKA M OIEHKH pe3yJbTaTOB BBIYMCICHUH. V3ydeHHe HaTypaJbHBIX YHCEN
IMpOoaAOJIKACTCA B 6 KJacce 3HaKOMCTBOM C Ha4YalabHBIMHU MOHATHSIMHA TECOpHUU ACTITUMOCTH.

Hauano n3ydeHust OOBIKHOBEHHBIX M JIECSITUYHBIX IpOOEi OTHECEHO K 5 Kiaccy. DTO MepBBIi
3Tall B OCBOCHUU I[p06el71, Koraga MIpoOuCXOAWUT 3HAKOMCTBO C OCHOBHBIMH HACAMH, NOHATUAMH
Tembl. [Ip 3TOM paccMOTpeHHE OOBIKHOBEHHBIX JApOOed B IOJHOM OO0BEME NPENIIeCTBYET
M3YUYEHUIO JIECITHYHBIX IPOOEH, UTO 1eIecCO00pa3HO ¢ TOUKU 3PEHHS JIOTUKU U3JT0KEHUS YUCIIOBOM
JIMHUY, KOT/Ia TIpaBHja ACHCTBUHN C JECATUYHBIMU IPOOSIMHU MOYKHO OOOCHOBATH YK€ M3BECTHBHIMH
AJITOPUTMAMHU BBITTIOJTHCHUS HeﬁCTBHﬁ ¢ OOBIKHOBEHHBIMHU I[pO6$IMI/I. 3HaKOMCTBO C JACCATUYHBIMU
APOOSIMHM PACHIMPHUT BO3MOXKHOCTH JUIS NMOHUMAHUS OOYYAIOUIMMUCS TPHUKIATHOTO HMPUMEHEHHS
HOBOM 3alMCH MPU U3YyUYEHUH JIPYTUX MIPEIMETOB U MPHU MPAKTUUECKOM Hcronb3oBaHuu. K 6 kiaccy
OTHECEH BTOPOH STam B HM3Y4YeHHH JpoOeH, Ile TPOMCXOIUT COBEPIICHCTBOBAHUE HABHIKOB
CpaBHEHUs © TIpeoOpa3oBaHUs JApOOEH, OCBOCHHE HOBBIX BBIYHCIUTEIBHBIX aJITOPUTMOB,
OTTaYMBAaHUE TEXHUKH BBIYUCICHUH, B TOM YHCIIC 3HAYCHWH BBIPAKEHUH, COACpKAIIUX U
OOBIKHOBEHHBIC, W JECATUYHBIC JpOOW, YCTAHOBJICHHE CBS3€M MEXIy HUMH, PACCMOTpPEHHE
npuéMOB pelleHus 3a1ad Ha apoOu. B Hawane 6 kimacca MPOMCXOAWUT 3HAKOMCTBO C IMOHSATHEM
HPOILICHTA.

OCOOEHHOCTBIO M3YyUYCHHS MOJIOKHUTEIBHBIX U OTPHLATEIBHBIX YHCEN SBISETCS TO, YTO OHU
TaKK€ MOTYT paccMaTpUBaThCS B HECKOJBKO JTamoB. B 6 kimacce B Havale HM3Y4YEHUS TEMBI
«[TomoxurenpHble W OTPHIATENIFHBIC YHCTa» BbLIensercs moarema «Llenmple umcia», B pamkax
KOTOpOW 3HAKOMCTBO C OTPHUIIATENBHBIMH YHCIaMH M JCUCTBHSAMHU C IOJOXHUTEIbHBIMH U
OTPHIIATEIBHBIMH YHCIIAMH ITPOUCXOJIUT Ha OCHOBE COJIEPIKATEIBHOTO T0IX01a. DTO MO3BOJISIET Ha
JIOCTYITHOM YPOBHE TO3HAKOMHUTH OOYYArOIIMXCS MPAKTUYECKU CO BCEMU OCHOBHBIMH TOHATHSIMU
TEeMbl, B TOM YHCIE€ ¥ C NpPaBHJIAMH 3HAKOB IPU BBHIOJHEHUH apU(PMETHYECKHX ICHCTBUIA.
N3ydenne parimoHaIbHBIX YHCET HA TOM HE 3aKOHYUTCS, a OYJeT MPOAOIKEHO B Kypce anreOpsl 7
KJ1acca.

[Tpu oOyueHHH pEUIeHHIO TEKCTOBBIX 33/1a4 B 5—6 Ki1accax MCIOJb3YIOTCS apu(pMETHYECKHE
npuéMmsl pemieHns. [Ipu oTpaboTke BBIMUCIUTENBHBIX HABBIKOB B 5—6 Kilaccax paccMaTpHBAIOTCS
TCKCTOBBIC 3a/la4n CJICAYIONUX BUJOB: 3a/la4 HA ABHUIKCHUC, HA YaCTHU, HA IMOKYIIKHU, Ha pa60Ty )41



MIPOU3BOIUTENILHOCTD, HA MPOLIEHTHI, HA OTHOILIEHUS U mponopunu. O0yyaromuecs 3HAKOMSTCS C
npuéMaMH pelIeHus 3a/1a4 1IepebopoM BO3MOKHBIX BapUAHTOB, ydaTcst padoTaTh ¢ WH(pOpMAIIHEH,
MIPEACTABICHHOM B (popMe TAOJIHI] HII JUATPAMM.

B mporpamme yuebHoro kypca «Martematuka» IOpeIyCMOTPEHO  (OpMHUpPOBaHUE
IIPONEIEBTUUECKUX aJareOpanuecKkux IpejacTaBieHni. bykBa Kak CHMBOJI HEKOTOPOro yucia B
3aBUCHUMOCTH OT MaTEMaTHYECKOI0 KOHTEKCTa BBOJAMUTCSA IIOCTENEHHO. ByKBeHHass CHMBOJIMKA
LIMPOKO UCHOJIB3YETCS MPEXk/IE BCEro Ul 3alMCHU OOIUX YTBEPKACHUIN U NPEUI0KEeHUH, popmyil,
B YaCTHOCTH ]ISl BBIYMCIICHUSI TEOMETPUUYECKUX BEJIMYMH, B KAUECTBE «3aMECTUTENSD YHUCIIA.

B nporpamme yueGHOro kypca «MaTemaTHKay NpeACTaBICHA HarJAgHAs TI€OMETPHUs,
HampaBlICHHAs HAa pa3BUTHE OOPA3HOTO MBINUICHUS, TPOCTPAHCTBEHHOTO BOOOpPaXEHH,
M300pa3UTEIbHbIX YMEHUN. DTO BaXKHBIM 3Tall B U3yYEHUH I€OMETPUH, KOTOPbIM OCYIIECTBISIETCS
Ha HarjasAHO-IIPaKTUYECKOM YPOBHE, OIIMPAETCS Ha HAIJIAIHO-00pa3HOEe MBILUIEHNE 00yYarOIuXCsl.
bonbas ponb OTBOOUTCS MPAKTUYECKOW ACSATEIBHOCTH, OIBITY, SKCIIEPUMEHTY, MOACINPOBAHUIO.
OOyuaromuecs: 3HAKOMSATCSI ¢ TEOMETPUUECKUMU (PUTYpaMy Ha MJIOCKOCTH M B MPOCTPAHCTBE, C MX
IPOCTEHIIMMU KOH(UTYpaLUsMH, ydaTcsl H300pakaTh X HAa HEJIMHOBAHHOM M KieTdaroil Oymare,
paccMaTpuBalOT MX MPOCTEUIINE CBOWMCTBA. B mpouecce n3ydeHus HarysiIHOW F€OMETPUM 3HAHUS,
[IOJIyYeHHbIE 00yYaIOUIMMUCS Ha YPOBHE HAYaJIbHOI'O 00IIEro o0pa3oBaHusl, CUCTEMAaTHU3UPYIOTCS U
paciupsIOTCS.

CornacHo yueOHOMYy MIaHy B 5-6 Kiaccax M3y4aercss HMHTEIPUPOBAHHBIA MpeaMeT
«MaremaTiKa», KOTOPbIH BKJIIOYAET apU(PMETHUECKUH MaTepuall U HAIJSIIHYI0 TeOMETpHIo, a
TaKXKe IPOIEAEBTUYECKHE CBEIACHUS W3 alnreOpbl, 3JIEMEHThbl JOIMKM M Hayajla ONUcaTeIbHOU
CTaTUCTUKH.

Anrebpa sBISeTCS OJHUM M3 ONOPHBIX KypCOB OCHOBHOIO oOIIero oOpa3oBaHUS: OHa
o0ecrieynBaeT M3y4YeHHE APYIHX MUCIHILUINH, KaK €CTECTBEHHO-HAyYHOTO, TaK U T'yMaHUTAPHOTO
LIUKJIOB, €€ OCBOECHHE HEOOXOIUMO Ul MPOAOKEHHs] 00pa3oBaHMS U B IOBCEJTHEBHOM JKM3HH.
Pa3Butne y oOydaroomuxcsi Hay4yHBIX MPEJCTABIEHUNH O TMPOUCXOKIECHUHM U  CYLUIHOCTH
anreOpandecknx aOCTpakLui, cnocobe OTpakeHUs] MaTeMaTUYeCKON HayKOi sIBIIEHUH U POIIECCOB
B NpUpOJEe U OOIIeCTBE, POJU MaTeMaTHYECKOrO0 MOJECIUPOBaHMS B HAyYHOM IO3HAHUU U B
MIPAKTUKE CINOCOOCTBYET (DOPMUPOBAHHIO HAYYHOTO MMPOBO33PEHMS M KauyecTB MBIIUICHUS,
HEOOXOMUMBIX ISl ajJanTalliM B COBpeMeHHOM Iu¢poBoM obmectBe. M3yueHue anreGpbl
obecrieynBaeT pa3BUTHE YMEHHs HaOJr0AaTh, CPaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUIEHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JEHUCTBUSA U
BBIBOJIBI, (hopMynupoBaTh yTBepkIeHHA. OcBoeHHME Kypca ainreOpbl 00ecHeuMBaeT pa3BUTHE
JIOTUYECKOTO MBIIUIEHUSI OOYyYarolMXCs: OHU HCIHOJIb3YIOT JI€AYKTHUBHbIE W WHJIyKTUBHBIE
paccykaeHus, o000IIeHne U KOHKPETU3aIuio, abcTparupoBanye u a"aigoruto. O0ydeHue anredpe
MIpeNIoiaraeT 3HauYNUTENbHBIH OOBEM CAMOCTOATENBHOM JEATENbHOCTH OO0YYaroUIMXCcs, MO3TOMY
CaMOCTOSITENIbHOE PEIICHUE 33/1a4 SBISETCS peaau3aluenl 1eaTeIbHOCTHOTO MPUHIUIA 00yUeHHs.

B ctpykType mporpamMmel yueOHOTO Kypca «Anredpa» s OCHOBHOTO 00IIero 00pa3oBaHUs
OCHOBHOE€ MECTO 3aHMMAIOT COJEP)KaTEIbHO-METOAUYECKHE JIMHUU: «YHcaa W BBIYHUCICHUS,
«AnreOpanueckre BbIpaKEHUA», «YpaBHEHHs U HepaBeHCTBa», «DyHkuuu». Kaxnmas uz 3tux
COJIEP/KATEIBHO-METOANYECKUX JIMHUI Pa3BUBAETCS Ha NPOTSHKEHUM TPEX JIET U3Y4EHHs Kypca,
B3aMMOJICICTBYS C JPYTMMHU €ro JUHUSMU. B Xone u3ydeHus yueOHOro Kypca oOydarolmumcs
IIPUXOJUTCS JIOTHYECKH PacCy AaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN A3BIK. B CcBsA3M ¢
9TUM B TIporpamMmy Yy4deOHOro Kypca «Anre0pa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
MIpeJICTaBJICHHbIE BO BCEX OCHOBHBIX pa3jeiax MaTeMaTHUeCKoro 00pa3oBaHus M CIIOCOOCTBYIOIINE
OBJIAJICHUIO 00YYaIOIIMMUCS OCHOB YHUBEPCAJILHOTO MaTeMaTUYeCcKOro si3bika. CoaepaTenbHON 1
CTPYKTYPHOH OCOOEHHOCTBhIO YyueOHOro Kypca «Amnredpa» SBISETCS €ro WHTETPUPOBAHHBIN
Xapakrep.

Copepxanne mMHUM «HuCla U BBIUUCIEHUA» CIIy’)KUT OCHOBOM JUIsl TAalbHEWUILEro U3y4eHUs
MaTEeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Yy O0YYAIOIMXCs JIOTHYECKOTO MBILIIEHHSI, (POPMHUPOBAHUIO
YMEHHUSl TI0JIb30BaThCsl QITOPUTMaMH, a TakkKe TMPHOOPETEHHI0 TPAKTUUYECKUX HABBIKOB,
HEOOXOJMMBIX JJIs1 TMOBCEIHEBHOW M3HHU. Pa3BUTHE MOHATHS O 4YMCIE€ HA YPOBHE OCHOBHOI'O
o011ero o0pa3oBaHusl CBSI3aHO C pAllMOHAILHBIMU M UPPATMOHAIBHBIMU YHCIaMHU, (POPMHPOBAHUEM



MPEACTABICHUN O NEHCTBUTEIBHOM 4YHCIIE. 3aBEPIICHHE OCBOCHUS YMCIOBOM JMHUM OTHECEHO K
cpenHemy o01ieMy 00pa3oBaHUIO.

Coneprxanue IByX anreOpandecKux JUHUN — « AnreOpandecKue BRIPOKCHUSI) U « Y paBHEHUS
U HEPaBEHCTBA» CIOCOOCTBYET (OPMUPOBAHHMIO y OOYYAIOIIMXCS MATEMAaTHYECKOTO armapara,
HEOoOXOOUMOro Ui pelleHHs] 3aJad MaTeMaTUKH, CMEXHBIX TMPEIMETOB M MPaKTHKO-
OpUEHTUPOBAHHBIX 3amad. Ha ypoBHe OCHOBHOro oOmmiero ooOpazoBaHus Y4YeOHBINH MaTepuan
TPYNOUPYETCST BOKPYT palMOHAJbHBIX BBIpAXKEHWH. AJredpa JEeMOHCTPUPYET 3HAYCHUE
MaTeMaTUKU KakK sI3bIKa I MOCTPOEHUS MaTeMaTUYeCKUX MOJIENIeH, OMHMCAHUS TPOIECCOB U
SBJIGHUN peaibHOro mMupa. B 3amaun oOydeHus anreOpe BXOAST TakKe JajibHeillee pa3BUTHE
QITOPUTMUYECKOTO MBIIUICHUS, HEOOXOAMMOT0, B YaCTHOCTH, JIJIi OCBOCHHSI Kypca WH(POPMATUKH,
U OBJaJICHUE HaBbIKAMHU JEIyKTUBHBIX paccyxaeHuil. [IpeoOGpasoBaHue cHUMBOIBHBIX (HOpM
CHOCOOCTBYET Pa3BUTHIO BOOOPAKECHHSI, CTIOCOOHOCTEH K MAaTEMAaTUYECKOMY TBOPUYECTBY.

Copepxanrvie  (yHKIUOHATBHO-TpaUUECKON  JMHUM  HAIEJIGHO  Ha  IOJy4YEeHHE
00ydJaromUMUCs 3HAHUN 0 (PYHKIMSIX KaK BXHEHUIIEH MAaTEeMAaTHYECKON MOJENH ISl ONUCAHUS U
WCCIIEIOBaHMS Pa3HOOOpA3HBIX MPOIIECCOB W SBICHUNH B mpupojae u obmecTtBe. 3ydenue
MaTepuaga CIoCOOCTBYET pa3BUTHIO Yy OOYYalONIMXCsS YMEHHS WCIOIb30BaTh Pa3InIHBIC

BbIpa3UTENIbHbIE CPEJACTBA SI3bIKA MaTeMaTHKH — CIOBECHbIE, CHMBOJIMYECKHE, Trpaduyeckue,
BHOCHT BKJIaJl B ()OPMHPOBAHUE TPEICTABICHUIN O POJIM MAaTEMATUKH B PA3BUTHUU IUBIIU3AINH U
KYJIbTYpBI.

Cornacno yueOHOMY IUIaHy B 7-9 Kilaccax m3ydaercsi y4eOHBIH Kypce «Anredpa», KOTOPHIM
BKJIIOYAET  CJIEQYIOIIME OCHOBHBIE pa3fensl  coaepxkaHus: «Uucnma W BBIUKCICHUS,
«AnreOpanueckre BbIpaKeHUs», «Y paBHEHUS U HEPABEHCTBaY, « DyHKLIUNY.

I'eomeTpusa Kak OOMH M3 OCHOBHBIX Pa3ZelIOB ILKOJbHOW MAaTEMAaTHKH, MMEIOIIUN CBOEH
[eNbl0  00eCTIeYnTh W3yYeHHE CBOWCTB M pa3MepoB (GUTYyp, MX OTHOUICHHH H B3aUMHOE
pacrojOKEHUe, ONUpacTCsd Ha JIOTUYECKYH0, J0Ka3aTeJIbHYH JHMHHUIO. [leHHOCTh u3ydeHHus
reOMEeTpPUM Ha ypOBHE OCHOBHOI'O OO0IIEro oOpa3oBaHMs 3aKJIIOUAETCSl B TOM, YTO OOydaroluics
YUUTCS TIPOBOJWUTH JOKA3aTENbHBIE PACCYXIEHUSA, CTPOUTHh JIOTUYECKHE YMO3aKIHOYEHHUS,
JIOKa3blBaThb HCTUHHBIE YTBEPXKJIEHUS M CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, IPOBOJIUTH
paccyKIeHHUs «OT MPOTHBHOIO», OTIMYATh CBOMCTBA OT MPU3HAKOB, (OPMYIMPOBATH OOpaTHBIE
YTBEPKICHHUSL.

Bropoii nenpro M3ydeHHs T€OMETPUM SBIIETCS HCIIOJIB30BAHHME €€ KaK MHCTPYMEHTa IIpH
pElIeHNH KaK MaTeMaTU4YeCKUX, TaK U MPAKTHUYECKUX 3aJay, BCTPEUAIOUIUXCS B PEAJIbHON JKU3HHU.
OOyuaromuiicss JO0JDKEH HAayuUThCs OMNPEAETHTbh TI'€OMETPHUUECKYI0 (QUrypy, ONUCaTh CIOBaMHU
JAHHBIA 4epTEX WM PUCYHOK, HANTH IUIOIIA[b 3€MEIbHOT0 y4acTKa, pacCuuTaTh HEOOXOIUMYIO
JUIMHY ONTOBOJIOKOHHOTO Kabenst win TpeOyeMmble pa3Mepbl rapaka Ui aBTOMOOWIIA. DTOMY
COOTBETCTBYET BTOpas, BBIUYUCIUTEIbHAs JIMHUS B H3ydyeHUU reomerpuu. llpu pemeHun 3amay
MPAKTUYECKOI0 XapakTepa OOYyYaroIMHCS YYUTCS CTPOMTH MaTeMaTHUECKHE MOJIENH pPeabHbIX
KU3HEHHBIX CHUTyallud, MPOBOJIUTH BBIYUCIECHHUS W OLIEHMBATh aJ€KBATHOCTh IOJTYYEHHOIO
pe3yJibTara.

Kpaiine BakHO NOAUEPKHBATH CBA3M TE€OMETPUM C APYTMMU Yy4eOHBIMU IpeaMeTamH,
MOTHBHPOBATh UCIIOJIb30BaTh ONPEIEICHUSI FeOMETPUUECKUX (PUTYp U MOHATUH, JEMOHCTPUPOBATH
MIPUMEHEHHE MOJIyUEHHbIX YMEHUH B (U3UKE U TEXHUKE. DTH CBSI3U HauboJjee sipKo BUIHBI B TEMax
«Bekrope», «Tpuronomerpuueckue cooTHomeHus», «Merton koopauHar» U «Teopema
[Tudaropay.

VYuebublii kypc «l'eomeTpusi» BKIIOYAET CIEAYIOUIME OCHOBHBIE Da3JieNbl COAEPIKaHUS:
«I"eomeTprudeckue GUTYpPHI U KX CBOMCTBAY, «VI3MepeHrne reOMeTpUUYECKUX BETUINHY, «JleKapTOBBI
KOOP/AMHATHI Ha TUIOCKOCTHY, «BeKTOpbI», «IBHKEHHS III0CKOCTY, «IIpeobpazoBanus mo1o0us».

B coBpeMenHOM 1M(POBOM MHpE BEPOSITHOCTH M CTAaTHUCTUKA IMPUOOpPETArOT BCE OONBIIYIO
3HaYMMOCTb, KaK C TOYKH 3PEHUS MPAKTUUYECKUX MPHIOKEHHH, TaK MU UX POJIH B 0Opa3oBaHMUH,
HEOOXOAMMOM KaX/I0My uelnoBeKy. Bospacraer umcino mpodeccuil, npu OBIAJAEHUU KOTOPBIMU
TpebyeTcst xopolias 6a30Bast MOATOTOBKA B 00J1ACTH BEPOSTHOCTH U CTATUCTHUKH, TaKas MOATOTOBKA
Ba)XKHA JJIs1 IPOJIOJKEHUS 00pa30BaHMs U AJIs YCIEHON Npo(ecCHOHaNIbHON Kapbephl.

Kaxxnplii 4enoBeK MOCTOSIHHO MPUHUMAET PELICHHs HA OCHOBE MMEIOLUXCS y HEro JaHHBIX.
A 11 000CHOBAaHHOTO HPUHATHS PEIIEHUS B YCIOBMSX HEIOCTaTKa WM M30bITKa MH(pOpManuu



HEoOXO0oUMO B TOM YHCIE XOpPOIIO C(HOPMUPOBAHHOE BEPOSTHOCTHOE U CTATUCTHYECKOE
MBIIJICHHE.

NMeHHO TOo3TOMy OCTpO BCTaJla HEOOXOAMMOCTh CPOPMUPOBATH y OOYyYaIOIIUXCS
(YHKIMOHATIBHYIO TPAMOTHOCTD, BKJIIOUYAIOIIYIO B CE0s1 B KAUeCTBE HEOTHEMJIEMOI COCTaBIISIONICH
yMEHHE BOCHPUHHMMATh M KPUTUYECKH aHAIM3UPOBaTh HMH(OpPMAILMIO, MPEICTaBICHHYIO B
pa3nuuHbIX (opMax, TOHMMATh BEPOSTHOCTHBIA XapaKTep MHOTHX pPEabHBIX MPOIECCOB H
3aBUCHUMOCTEH, MPOU3BOIUTH MPOCTEHIIINE BEPOSATHOCTHBIE PACUETHI.

3HAKOMCTBO B Y4eOHOM Kypce ¢ OCHOBHBIMU IMPUHIUIIAMU cOOpa, aHAIN3a U MPEICTaBICHUS
JaHHBIX W3 Pa3jMYHbIX cdep KHU3HU O0IIecTBa M TrocylapcTBa MPUOOIIAET 0O0ydYaromMXcs K
OOIIECTBEHHBIM HHTEpecaM. V3ydeHne OCHOB KOMOWHATOPHKH pPa3BUBACT HABBIKA OpPTaHU3ALUU
nepebopa u mojcyéra 4yucia BapHaHTOB, B TOM YHCIE B MPHUKIAIHBIX 3a/JadaX. 3HAKOMCTBO C
OCHOBAaMH T€OpUHU TpadoB CO31aET MaTEMATHUECKUN (DyHIAMEHT 1711 JOPMUPOBAHUS KOMITETCHIIUIH
B oOnactu MH(MOPMATUKU U HUGPPOBBIX TeXHOJOTUU. [IpU M3ydyeHHH CTATUCTUKU U BEPOSTHOCTU
o0oramaroTcsi MpeaCTaBIeHUsT O0y4YalOMIMXCsl O COBPEMEHHOM KapTHMHE MHpa M METOJaX €ro
uccienoBanus, GopMupyercs NOHUMAHUE POJIH CTATUCTHKU KAaK MCTOYHHKA COLMATBHO 3HAYMMOMN
nHGOPMAIINY 1 3aKJIAJBIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIIIJICHHUS.

B cootBercTBUM ¢ JaHHBIMH LEISIMH B CTPYKType MpOrpaMMbl Y4eOHOTO Kypca
«BepoATHOCTP M CTAaTHCTUKa» OCHOBHOTO 0OHIEro 00pa3oBaHHS BBIACICHBI  CIEIYIONINE
coJiepkaTenbHO-MeToAnueckue nuHuu: «llpencraBieHue MaHHBIX W OMHCATEIbHAs CTAaTHCTHUKAY,
«BeposTHOCTBY, «I1eMeHThl KOMOMHATOPUKNY, «BBeneHue B Teopuio rpadoBy.

Copepxannie nunuu «lIpeacraBneHue MaHHBIX M OINUCATENbHAs CTATUCTHKA» CIY>KUT
OCHOBOU i1 ()OPMUPOBAHHS HABBIKOB PabOTHI ¢ WH(POpPMAIMEH: OT UYTCHHSI W HHTEPIPETAIlUN
uHdopmanuy, TMpeAcTaBIeHHOW B Tabnuuax, Ha JguarpamMmax U rpadukax, no0 coopa,
MPEJCTAaBICHUS M aHAJK3a JAHHBIX C UCTIOJIb30BAHUEM CTATUCTHUYECKUX XapaKTEPUCTHK CPEIHHUX U
pacceuBanus. Paboras ¢ ngaHHBIMH, OOydYaromiyecs y4daTcsi CUMTBIBATh W HHTEPIPETUPOBATH
JaHHBIC, BBIJIBUTATh, ApTYMEHTHPOBATh U KPUTHKOBATH MPOCTEHIIIME TUTIOTE3bI, Pa3MBIIUIATh HAJl
(akTopaMy, BBI3BIBAIOIIMMH W3MEHUHMBOCTh, U OIICHMBATh WX BIMSHHE Ha paccMaTpUBaeMbIe
BEJTMYHMHBI M IPOIIECCHI.

NuTyutrBHOE  TpeAcCTaBiIeHHME O  CIy4YallHOW  M3MEHYMBOCTH,  HCCIEJOBaHUE
3aKOHOMEPHOCTE M TEHJECHLUMUW CTAHOBUTCS MOTHBHUPYIOIIEW OCHOBOW JUIsI M3YyYEHHs] TEOPHH
BepOATHOCTEH. bosblnoe 3HaYeHHE HMEIOT MPAKTUYECKHE 3aJaHHs, B YACTHOCTH OIBITHl C
KJIACCUYECKHMH BEPOSITHOCTHBIMHA MOJICTISIMHU.

[ToHsiTHE BEpOATHOCTH BBOAUTCSA KaK Mepa MpaBAONOA0OHs ciydailHoro coObitus. [Ipu
M3Y4eHUH Y4eOHOro Kypca oOydaromuecs 3HAKOMSTCS C IMPOCTEMIIMMU METOJaMU BBIYMCICHUS
BEPOATHOCTEW B CIydyallHBIX JKCIEPUMEHTaX C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU HCXOJAMU,
BEPOSATHOCTHBIMU 3aKOHaMH, IO3BOJSIOUIMMHU CTaBUTh W pelaTh OoJsiee CIOXKHbIE 3adaud. B
y4eOHBI KypC BXOJISAT HadallbHbIE MPEJCTABICHUS O CIY4YailHBIX BEIMYMHAX M MX YHCIOBBIX
XapaKTepUCTHKAX.

B pamMkax y4eOHOro Kypca OCYMIECTBIISIETCSI 3HAKOMCTBO OOYYaIOIUXCS C MHOKECTBAMU U
OCHOBHBIMH OTIEpallisIMUA HaJ MHOXKECTBAMH, PACCMATPUBAIOTCS MPUMEPHl MPUMEHEHHS U
pelieHrs 3aJay, a TaKKe HCIONb30BaHUS B JPYTUX MATeMAaTUYECKUX KypcaxX H Y4eOHBIX
npeaMeTax.

B 7-9 knaccax uzyuaetcsi yueOHBIH Kypc «BeposSTHOCTh U CTAaTHCTUKA», B KOTOPBIA BXOMST
pasnensl: «lIpeacraBieHne JaHHBIX M ONMUCATeNIbHAs CTATHUCTHKA», «BepoATHOCTH», «DIEeMEHTHI
KOMOMHATOpHKNY, «BBeseHne B Teoputo rpadosy.

Ha usyuenue yueOHOTO Kypca «MatemaTuka» (06a30BBIi YPOBEHb) Ha YPOBHE OCHOBHOTO
obrmiero o6pasoBanust 0OTBOAUTCS 952 vaca: B 5 kiacce — 170 gacoB (5 yacoB B Hezeno), B 6 Kiiacce
— 170 gacoB (5 yacoB B Heneno), B 7 kinacce — 204 gaca (6 gacoB B Heziento), B 8 kiacce — 204 gaca
(6 gacoB B Hezeno), B 9 kimacce — 204 gaca (6 yacoB B Henenmoo). M3 HUX Ha w3ydeHUe y4eOHOTO
Kypca «Maremaruka» otBogutcs 340 dacoB: B 5 kimacce — 170 dacoB (5 yacoB B Hemen), B 6
knacce — 170 gacoB (5 4acoB B HEENIO), HA U3yUYeHHE yueOHOTO Kypca «Anredpay» orBoautcs 306
yacoB: B 7 kiacce — 102 yaca (3 yaca B Hemeno), B 8 kimacce — 102 gaca (3 yaca B Heneno), B 9
knacce — 102 ygaca (3 yaca B Hezenio), Ha U3ydeHue yuebHoro kypca «I'eomerpus» orBonutcs 204
yaca: B 7 kiacce — 68 yacoB (2 waca B Hezenm0), B 8 kiacce — 68 vyacoB (2 yaca B Hezien), B 9



Kiacce — 68 yacoB (2 gaca B Heenm0), Ha nzydyenue yue6HOTro Kypca «BeposiITHOCT M CTaTHCTHKAY
orBoautcs 102 yaca: B 7 kiacce — 34 gaca (1 yac B Heaemo), B 8 kimacce — 34 4vaca (1 dgac B
Heneno), B 9 kiracce — 34 vaca (1 yac B Hezenio)..

COJAEPKAHUE OBYYEHUA

Y4uebHblii Kype «MaTteMaTHKa)
5 KJIACC

HarypaJjbHble 4yHCiIa U HYJIb

Hatypanbnoe uucno. Pan narypanenbix uucen. Yucno 0. M300paxeHne HaTypaibHBIX YHCET
TOYKAaMH Ha KOOPJMHATHOU (YHCIIOBOM ) MPSIMOM.

[lo3unmoHHass cucrema cyucieHus. Pumckas HyMmepanus Kak NpPUMEpP HENO3ULHUOHHOMU
CUCTEMBI CUnCIeHUs. JlecsaTuuHas CUCTEMa CYMCICHUS.

CpaBHEHHE HATypallbHBIX 4YHCEJ, CpPaBHEHHE HATYpaJbHBIX YHcen ¢ HyaéM. CrocoObl
cpaBHeHHUA. OKpyIJIeHHE HAaTypaJIbHbIX YUCEIL.

CrnosxeHue HaTypaJlbHbIX YHMCEJ, CBOMCTBO HYJIS IPH CIIOKEHUU. Bbluntanue kak JeicTBueE,
0o0paTHOE CJIOXKEHUI0. YMHOXEHHE HaTypalbHbIX YHCENl, CBOMCTBA HYJs M EIUHMULBI IIpU
yMHOeHuu. /[lenenune kak neiicTBue, oOpaTHOEe YMHOXKEHMIO. KOMITOHEHTHI neHCTBUM, CBS3b
Mexay Humu. IIpoBepka pesynbrata apudmernyeckoro aeictBus. IlepemecturenbHoe u
COYETaTEJIbHOE CBOMCTBA (3aKOHBI) CJIOKEHHUS W YMHOXEHMs, paclpeiesuTeNIbHOE CBOWCTBO
(3aKOH) YMHOKCHHS.

Hcnonb3oBanue OykB Ui O0OO3HAUEHUS HEU3BECTHOTO KOMIIOHEHTAa W 3alllUCU CBOMCTB
apu(MeTHYECKUX ACHCTBUIM.

Jlenutenu U KpaTHbIE 4YMCIa, Pa3jIoKeHHWE HAa MHOXUTENW. lIpocTble M cocTaBHbIE YHCIA.
[Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ ocTaTKoOM.

CreneHb ¢ HaTypaJbHBIM MTOKa3aTeleM. 3alKch YUCa B BUAE CYMMBI Pa3psiIHbIX CIaracMblX.

UucnoBoe BbIpaXKEHHE. DBbluMclIeHHWE 3HAUYEHWH YMCIOBBIX  BBIPAKEHUH, IOPSIOK
BBITIOJTHEHUS AelicTBUM. cnionb30BaHne Ipy BHIYUCICHUSAX TEPEMECTUTEIHLHOTO U COUETATEILHOTO
CBOMCTB (3aKOHOB) CJIOKEHUS U YMHOXKEHUS, paclpe/IeInTEIbHOTO CBOMCTBA YMHOXKEHHUS.

JApoou

[IpencraBnenue o IpobM Kak crocoOe 3almuch 4acTH BeMUYMHBI. OOBIKHOBEHHBIE JIPOOH.
[IpaBuiibHbIE U HempaBUibHBIE ApoOu. CMmemianHas ApoOb, MPEACTaBIEHUE CMEUIaHHOW Jpolu B
BUJIE HENPaBWIBHOW JpoOW M BbLIEICHHE LEJNOM YacTH YWCiIa W3 HENpaBWIBHOW JIpOoOH.
N3o0paxkenue npobeit ToukamMu Ha YUCIOBOW mpsMoii. OCHOBHOE CBOMCTBO apoOu. CokpaiieHue
npo0eit. [IpuBenenne apodu Kk HOBOMY 3HameHaTento. CpaBHeHHE qpoleit.

CrnosxeHue ¥ BBIYUTaHUE ApoOei. Y MHOKEHUE U JIelleHne ApoOeil, B3aMMHO 0OpaTHbIE IpO0H.
HaxoxneHne 4acTu 1enoro U 1eioro 1o €ro 4acTy.

Hecstnunas 3anuchk apoOei. [IpencraBnenue AecATUYHOM OpoOM B BUIE OOBIKHOBEHHOM.
N300paskeHne IEeCATUYHBIX JApoOei TouykaMu Ha YUCIOBOM mpsiMmoid. CpaBHEHHE JECATUYHBIX
TpoOei.

Apudmernueckue 1eHCTBUS € AeCATHUHBIMU Apo0siMu. OKpyTiieHHE JeCATUYHBIX APOOEH.

Pemienue TeKCTOBBIX 32124

Perienne TEKCTOBBIX 3agad apuU(pMETHYeCKHM crocoboMm. PerieHue noruyeckux 3ajad.
Pemenne 3agau mepeOopoM BceX BO3MOXKHBIX BapHaHTOB. lcmosb30BaHuE MpH pelIeHUH 3a/ady
TaOJIMII U CXEM.

Pemenue 3amau, coiepkamiux 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIMYMHBI: CKOPOCTh, BpeMs,
paccTosiHUME, IIeHa, KOJIMYECTBO, CTOMMOCTh. EJMHUIBI W3MEpeHus: Macchl, 00b&Ma, IIEHBI,
paccTosiHus, BpeMEHHU, CKOPOCTH. CBS3b MEXy €IMHULIAMU U3MEPEHMSI KaKI0M BETUUUHBI.

Perienne 0CHOBHBIX 3a/1a4 Ha IPOOH.

[IpencraBneHue AaHHBIX B BUJE TAOJIUL], CTOJIOYATHIX AUArPaAMM.

Harusanas reomerpus

Harnsnnele npencraBieHust o purypax Ha IUIOCKOCTH: TOUKa, IpsMasi, OTPE30K, Jyd, Yroi,
JIOMaHasi, MHOTOYT'OJIBHUK, OKPYXKHOCTb, Kpyr. Yroi. IIpsMoi, ocTpelil, Tynmol U pa3BEPHYTHIN
YTJIBL.



JnuHa  oTpe3ka, METpUYECKHE €IUHWIbBI JJuHbL. JIMHAa  JOMaHOW, TEpUMETP
MHOTI'OYTroJjibHUKa. MI3MepeHue 1 NocTpoeHre yriioB ¢ IOMOIIbIO TPAHCIIOPTHPA.

Harnsannele npencraBiaeHus o (uUrypax Ha IJIOCKOCTH: MHOTIOYTOJIBHHK, HMPSIMOYTOJbHHUK,
KBaJ[paT, TPEYTOJIbHUK, O PABEHCTBE (hUryp.

N300paxxenue ¢uryp, B ToM uucie Ha kiaeryatoil Oymare. Iloctpoenue koHburypauuii u3
qyacTeil MpsiMO, OKPYXKHOCTH Ha HEITMHOBAHHOW M KieTdyaTol Oymare. Mcronb3oBaHHE CBOWCTB
CTOPOH U YIJIOB IIPSIMOYTOJIBHHUKA, KBaipaTa.

[Inomanp mpsMOYroibHUKA M MHOTOYI'OJBHUKOB, COCTABJIEHHBIX M3 IPSIMOYTOJbHUKOB, B
TOM uncie Guryp, n300pak€HHbIX Ha KieT4aToi Oymare. EqMHUIBI H3MepeHus TUIOMA/IH.

Harnsinaele  mpencrtaBieHHss O MPOCTPAHCTBEHHBIX — (QUTYpax:  MPSMOYTOJIbHBIN
napasenenunes, Kyo, MHOrorpaHHuku. M300paxxeHue npocTelinx MHOIOrpaHHUKOB. Pa3BépTku
Kyba u mnapamienenunena. Co3ganue Moneneld MHOTOTPAaHHUKOB (M3 Oymard, NpPOBOJIOKH,
IUTACTHIIMHA U APYTUX MaTepHUajIoB).

O0BEM MPAMOYTOIBHOTO Mapajuienenumneaa, Kyoa. Equauier namepenust oobéma.

6 KJIACC
HarypaabHble ynciia

Apudmernueckue AeWCTBUS € MHOTO3HAYHBIMU HAaTypajJbHBIMM 4YHUCIaMU. YuUCIIOBBIE
BBIPQXKEHUS, MOPSAOK JEHCTBUM, MCIONb30BaHHE CKOOOK. lcmosib3oBaHHe INpU BBIUMCICHUSIX
IIEPEMECTUTENIBHOIO U COYETATEIIBHOTO CBOMCTB CIIOKEHHS M YMHOXKEHUS, PaclpenciIuTeIbHOIO
cBoiicTBa yMHOXkeHUs. OKpyIJIeHHuEe HaTyPaJIbHBIX YHUCEN.

Jlenutenu ¥ KpaTHble Yyuciia, HAaMOOIbIINI OO JeNUTeNlb U HaUMEHblee 001ee KpaTHOE.
JlenuMocTb CyMMBI U TIpOU3BeIeHUS. JleneHne ¢ 0CTaTKOM.

Apoou

OObIkHOBEHHasi /po0Ob, OCHOBHOE CBOMCTBO JpoOu, cokpaiieHue apoOei. CpaBHEHHE U
ynopsounBanue Jpobei. Pemienne 3aqau Ha HaXOXKJIEHME YacTH OT LEJIOr0 M IEJIOro MO €ro
yacTu. [[poOHoe umcno kak pe3ynbrar neneHus. [IpencraBieHue AeCITHUYHONW APOOM B BHJIE
OOBIKHOBEHHOH JpOoOM U BO3MOXKHOCTh IPEJCTABICHNUS OOBIKHOBEHHOW IpoOM B BUJIE I€CATUYHOM.
JlecsiTuunbple O1poOM M METpUUYecKas cucreMa Mep. ApupMeTHYecKHe JEHCTBUS U YHCIOBBIE
BBIPQ)XEHUS C OOBIKHOBEHHBIMHU M JIECATUYHBIMH JPOOSMHU.

OtHowenune. JleneHue B JaHHOM oOTHomleHWMM. Macmrad, nponopuus. Ilpumenenue
IIPONIOPLNI IIPY PELLIEHUH 3a/1a4.

[TonsiTue mporeHTa. BplunciieHne npoleHTa OT BEIMYMHBI M BEIMYMHBI MO €€ MPOIEHTY.
BripaxkeHue NpoOLEHTOB JeCATHUYHBIMU JpoOsMu. Pemienue 3amad Ha mpoueHTH. BripaxeHue
OTHOIIECHUS BEJTMYMH B IPOLEHTAX.

ITost0KuTEIBHBIC M OTPHIIATEIbHBIC YHCJIA

[TonoxxurenbHble U OoTpULIaTeIbHbIE yncia. Llensle yncna. Monynp dncia, reoMeTpudeckas
UHTEepOpeTanus Moaynis uucia. M3o0paxeHue yucea Ha KOOPIMHATHOM mpsiMod. YuciioBble
npoMexyTku. CpaBHeHue uwucen. Apudmernyeckue JeHCTBUS €  TMOJOKHUTEIBHBIMU U
OTPULATENIBHBIMY YU CIIAMHU.

[IpsimoyronbHasi cucteMa KOOpAWHAT Ha MiockocTh. KoopauHaTel TOUKM Ha TIOCKOCTH,
abcrucca u opauHara. [loctpoenue Touek u GUryp Ha KOOpAMHATHOM MJIOCKOCTH.

BykBeHHBbIE BBIpAaKEHH S

[Ipumenenne OykB Ui 3alMCH MaTEeMaTWYECKMX BbIpaXeHUH W mpemioxeHuil. CBoiicTBa
apudmernueckux aercTBUil. BykBeHHBbIE BBIPA)KEHUSI U YHUCIIOBBIE IIOJICTAHOBKU. byKBeHHBbIE
paBeHCTBA, HAXOXKJICHUE HEU3BECTHOTO KOMITIOHEHTa. DOpMyJibl, GOpMYIIbI IEpUMETpa U TUIOLIAAN
MpsIMOYTOJIbHHKA, KBaJpaTa, 00bEMa napasuienenunena u Kyoa.

Pemenune TekcTOBLIX 32124

Pemienne TEKCTOBBIX 3agad apu(pMeTHYeCKMM crocoboMm. PemieHue noruyeckux 3ajad.
Pemenue 3a1a4 nepeboOpoM Bcex BO3MOXKHBIX BapHUAHTOB.

Pemenne 3amad, comepKalllMX 3aBUCHUMOCTH, CBA3BIBAIOIINX BEIHMYHMHBI: CKOPOCThH, BpeMd,
paccTosiHUME, II€HA, KOJHMYECTBO, CTOMMOCTb, MPOH3BOIUTEIBHOCTb, BpeMs, O0BEM palOTHI.



EauHunbl M3MepeHus:: Macchl, CTOMMOCTH, DPACCTOSIHHS, BpEMEHH, CKOpocTH. CBS3b Mexay
€IMHHULIAMU U3MEPEHUS KaXK10M BETMUMHBI.

Pemenue 3amay, CBS3aHHBIX C OTHOIICHUEM, NMPOMOPIIMOHATIBHOCTHIO BEIMYUH, TPOLIEHTAMHU;
pelIeHre OCHOBHBIX 337a4u Ha JpoOU M MPOLEHTHI.

OneHka W mNpuKUAKa, OKpyrieHue pesynbrata. CocraBieHHe OyKBEHHBIX BBIPQKEHUH I10
YCIIOBUIO 33JIa4H.

IIpencraBnenue JaHHBIX ¢ MOMOUIbIO Ta0aMI U quarpaMM. CrosiduaTsle JUarpaMMbl: YTEHHUE
U noctpoeHue. YteHne KpyroBpIX AUarpaMM.

HarnsinHasi reomerpust

Harnsinneie npencraBieHust o Gpurypax Ha IUIOCKOCTH: TOYKa, HpsMasi, OTPE30K, JyY, YToJ,
JIOMaHasi, MHOTOYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIBbHUK, OKPYKHOCTD, KPYT.

B3aumHOoe pacnosio)keHHe JIByX HpSIMBIX Ha IUIOCKOCTH, IapajUleNIbHbIE IpPSIMBIE,
NEPIECHIUKYISIDHBIE IpsiMble. M3MepeHue pacCTOSHMN: MEXIY ABYMs TOYKaMH, OT TOYKH IO
IIPSIMOM, JIJIMHA MapIlIpyTa Ha KBaJpaTHOU CETKe.

W3mepenne M NOCTPOEHUE YIVIOB € IOMOLIBIO TPAHCIOPTHpAa. Buabl TpeyrosbHHUKOB:
OCTPOYTOJIbHBIN,  IPSIMOYTOJIbHBIM,  TYNOYTOJbHBIM, paBHOOEIPEHHBIH, PaBHOCTOPOHHHUHU.
YeTbIpEXYroabHUK, IPUMEPHI YETBIPEXYrOJIbHUKOB. [IpAMOYrojibHUK, KBaIpar: HCIOJIb30BAHUE
CBOMCTB CTOPOH, yTIJOB, AuaroHaineil. M3o0paxeHne reoMerpuueckux (puryp Ha HEITMHOBAHHOMN
Oymare ¢ HCIOJIb30BAaHUEM IMPKYJs, JMHEHKH, YrojbHUKA, TpaHcrnopTtupa. [loctpoenus Ha
KJIeT4aToi Oymare.

[lepumerp mMHOroyrospHuka. [lonsrue miomaau GUrypbl, eJUHULBI U3MEPEHUS IUIOIIAIM.
[Tpubnam:xE€HHOE U3MEpPEHUE Lo UTYp, B TOM 4Mciie Ha KBajapaTHOU ceTke. [Ipubnnxénnoe
U3MEpPEHUE JUTMHBI OKPY>KHOCTH, IIOLAAN KpyTa.

CumMMeTpus: LIEeHTpaJIbHAsA, OCEBAsl U 3€pKajbHasi CAMMETPHUHU.

[TocTpoeHne cuMMETpUYHBIX DUTYD.

Harnsigaele npencraBieHust O IPOCTPaHCTBEHHBIX (UIypax: mapajuiesenunes, Kyo, npusma,
nUpaMyua, KOHyC, UIWIMHApP, wap U cdepa. M3o0pakenue npocTpaHcTBeHHBIX ¢uryp. I[Ipumepst
pa3BEPTOK MHOIOIPAHHUKOB, HWIMHJpa U KoHyca. Co3/laHue MoJienel MpOoCTPaHCTBEHHBIX (PUryp
(13 Oymaru, IpoBOJIOKH, TNIACTUIIMHA U IPYTHX MAaTEPUATIOB).

[Tonsitue 06bEMa, equHUIIBI U3MepeHus 00béMa. OOBEM MPSAMOYTOIHLHOTO MapasuIesienuneia, Kyoa.

YueOHblii Kypc «Aaredopa»
7 KJIACC

Yucna v BbIYMCICHUSA

JlpoOu OOBIKHOBEHHBIE U JIECTUYHBIE, TIEPEXO OT OJHOW (POPMBI 3arucH ApoOeil K Apyroi.
[loHsiTHE palLMOHAIBHOTO 4YHCIIA, 3alUCh, CPABHEHUE, YHOPSAOYMBAHHE pPALMOHAIBHBIX YHCEIN.
Apudmernueckue IeicTBUS ¢ pallMOHAIBHBIMU YnciaMu. PeleHne 3a1a4 U3 peaqbHON MPaKTUKU
Ha 9acTH, Ha IPOOH.

CreneHb ¢ HaTypalbHBIM IIOKa3aTeleM: OIlpejesieHue, NmpeoOpa3oBaHUE BBIpAXKEHUH Ha
OCHOBE OIpefieNieHus], 3aluch OonbpImMX 4ucen. [IpolneHTsl, 3amuchk MPOLEHTOB B BUAE JIPOOH U
ApoOu B BHJE HPOLEHTOB. TpU OCHOBHBIE 3aJlaud Ha IMPOLEHTHI, pEIIeHUE 337a4 U3 peabHON
MIPaKTUKU.

[IpumeHeHne MPU3HAKOB AETUMOCTH, Pa3JI0KEHNE HA MHOXKHUTENIN HATYPAJIbHBIX YHCEI.

PeanbHble 3aBUCHMOCTH, B TOM YHCIIE TIpsiMasi U 0OpaTHasi MPONOPIHOHATBHOCTH.

Auredpanyeckue BbIpasKeHHUs

[IepemeHHBIE, YHMCIIOBOE 3HAYEHUE BBIPAXKEHHUS C NEPEMEHHOW. JlomycTHMble 3HAaYeHUS
nepeMeHHbIX. [IpeacraBneHne 3aBUCUMOCTH MEXIy BeTMUYMHAMH B Buae (Gopmyibl. Berancienus
no ¢opmynaMm. [IpeobpazoBanne OyKBEHHBIX BBIPAXKEHMH, TOXKJIECTBEHHO paBHbIE BBIPAKEHUS,
IpaBuUja MpeoOpa3oBaHUs CyMM M IPOM3BEACHUH, MpaBHJa PACKPHITUS CKOOOK M TIPUBEACHUS
MOIOOHBIX ClIaracMbIX.

CBolicTBa CTENEHU C HATYPaAJIbHBIM I10Ka3aTeIEM.

Opnowiensl 1 MHorowieHsl. CreneHbp MHorouneHa. CIlIOKEHHE, BBIYUTAHUE, YMHOJKECHUE
MHOro4JeHOB. POpMyJIbl COKpAlIEHHOI'O YMHOMKEHUS: KBaJpaT CyMMbl M KBaJpaT pa3HOCTH.
dopmyia pa3HOCTH KBaJpaToB. Pa3noxeHrne MHOrO4wIEHOB HA MHOKHATEIH.



YpaBHeHHsI M HEPABEHCTBA

VYpaBHeHHe, KOPEHb ypaBHEHHWs, INpaBHia IMPeoOpa3oBaHUs YPaBHEHUS, PABHOCHIBHOCTD
YpPaBHEHU.

JInnelHOE ypaBHEHME C OJHOM IEPEMEHHON, YUCIIO KOPHEN JTMHENHOTO YPABHEHM S, PEILICHUE
JUHENHBIX ypaBHeHUU. COCTaBICeHHE YPaBHEHUH 10 YCIOBHUIO 3a/1a4l. Pelenne TeKCTOBBIX 3a/1a4 ¢
IIOMOILBIO YPaBHEHU.

JIuHeliHOe ypaBHEHHE C JByMs IlepeMeHHbIMH U ero rpaguk. Cucrema ABYX JIMHEHHBIX
ypaBHEHUU C JBYMs IIepeMEHHBIMH. PelieHue cucTteM YpaBHEHHH CIIOCOOOM IOACTAaHOBKH.
[Ipumepsl peleHns TEKCTOBBIX 3a7a4 ¢ IIOMOILIBIO CHCTEM YPaBHEHUM.

DOyHKUMH

KoopaunaTa Touku Ha npsiMol. Ynca0BbIe IPOMEXKYTKU. PaccTossHuE MEX Iy IBYMs TOUKAMHU
KOOPAMHATHOMU IIPSIMOA.

[IpsimoyronbHasg cucrtema koopauHar, ocu OX m Oy. AbGcuucca ¥ opAvHaTa TOYKH Ha
KOOpAMHATHON 1iockocTH. [lpumepst rpadukoB, 3amanHbix Qopmynamu. Urenue rpadukos
peanbHbIX 3aBUcuMocTel. Ilonsatue gpynkuuu. I'paduk Gynkuuu. CpolictBa ¢pyHkuui. JluHeiHas
¢bynkuus, e€ rpaduk. ['paduk ¢pynkuun y = [x|. ['paduueckoe pemieHre TUHEHHBIX YPaBHEHUH H
CUCTEM JINHENHBIX YPABHEHHUM.

8 KVIACC

Yucna v BbIYMCICHUSA

KBagpatHbiii kopeHb u3 uucna. [lonstue o0 wuppanuoHaipHOM uuncie. JlecsaTuynbie
NpUONMKEHUS UPPAMOHAIBHBIX Yrcen. CBoWcTBa apu(PMETHUECKUX KBAJpPAaTHBIX KOPHEH M HMX
IIPUMEHEHHE K IPeoOpa30BaHUIO YUCIIOBBIX BBIPAXKEHUH U BHIUMCIEHUSAM. JleHCTBUTEIbHBIE YUCIIA.

Crenens ¢ 1enbIM [TOKa3zaresieM U e€ cBoiictBa. CTaHgapTHas 3aluch YHUCa.

AsredOpanyeckue BbIpasKeHHsI

KBanpaTHslil TpéxuiieH, pa3iaoKeHue KBaJpaTHOro TPEXUWIEHa Ha MHOXKHUTEIIH.

Anrebpanueckast po0b. OcHOBHOE CBOHCTBO anredpanueckoil apodu. CroxeHue,
BbIUMTAHUE, YMHOXEHME, JelIeHHne aiaredpanyeckux apoOell. PanmoHanbHble BBIpAXKEHUS U HUX
npeobpa3oBaHue.

YpaBHeHus U HePaBEeHCTBA

KBangpatHoe ypaBHeHue, (opMmyna KOpHeH KBaapaTHOro ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHMH, CBOIALIMXCA K JUHEHHBIM U KBajgpatHbIM. [Ipocreiimme gpoOHO-
palOHaIbHbIE YPABHEHUS.

I'padmueckas uHTEpHpeTanusi ypaBHEHHH C JIByMS NEPEMEHHBIMU M CHCTEM JIMHEWHBIX
YPaBHEHHUN C ABYMs NEpEMEHHBIMU. [IprMepsl penieHnst CuCTEM HENMHEWHBIX YPAaBHEHUH C IByMs
MIEPEMEHHBIMH.

Perienue TekCTOBBIX 3a7au aNreOpandeckuM CrocoOOM.

UucnoBble HEpaBEeHCTBA M HUX CBoOWcTBAa. HepaBeHCTBO ¢ OAHOM TEPEMEHHOM.
PaBHOCMIIBHOCTH HEPABEHCTB. JIMHEHBIE HEPABEHCTBA C OJHOM NepeMeHHON. CHucTeMbl JTMHEWHBIX
HEPABEHCTB C OAHOW ITEPEMEHHOM.

DyHKUMH

[Tonstne ¢ynkuun. OOnacTh ompeneNneHrus W MHOXKECTBO 3HaueHU (QyHkuuu. CriocoOsl
3aaHus QyHKITUH.

I'paduk pynkuun. Yrenue cBoiictB pynkuuu no e€ rpaduky. [Ipumeps! rpaduxoB GyHKIHM,
OTpa)KAIOIUX peabHbIE IPOLECCHI.

OyHKIMM, OMHUCHIBAIOIIME NPSIMYI0O U OOpaTHYIO MNPONOPLUOHAIbHBIE 3aBHCHUMOCTH, HX
rpaduxn. Oynkmuan Y = X2, y = X3, y = Vx, y=|X|. T'paduueckoe pemenne ypaBHeH il i CHCTEM
YpaBHEHUM.

9 KUIIACC
Yuciaa v BbIYUCTICHUA
PannonaneHbple uyncia, UppallMOHAIBHBIE 4YMCIA, KOHEYHbIE U OECKOHEYHBIE AECATUYHBIC
npobu. MHOXECTBO JCUCTBUTEIBHBIX YHUCEN, JEHCTBUTENBHBIE 4YHCIIa Kak OECKOHEUYHBIC



JeCcATUYHbIE 1poOH. B3auMMHO 0lHO3HAUYHOE COOTBETCTBHUE MEXY MHOKECTBOM JI€HCTBUTENIBHBIX
4YHuCeNl U KOOPAVMHATHOU MPSIMOM.

CpaBHEHHME [EWCTBUTEIBHBIX YHCE, apu(MeTHUecKue NEeUCTBUS C JEHCTBUTEIbHBIMU
YUCIIAMH.

PazMepbl 00bEKTOB OKPYXKAIOLIEr0 MUPA, ATUTEIBHOCTh IPOLECCOB B OKPYKAIOILEM MUPE.

[TpubnmxEéHHoe 3HAYCHHWE BEIMYMHBI, TOYHOCTh MpuOIMKeHus. OKpyrieHue yucel.
IIpukuaka u OLEeHKa pe3yJbTaTOB BHIYMCICHUM.

YpaBHeHusI 1 HEPaBEeHCTBA

JIuneitHoe ypaBHeHue. Penienue ypaBHeHHH, CBOIAIIMXCA K JTMHEHHBIM.

KBagparHoe ypaBHeHue. PenieHue ypaBHEHUMN, CBOIAIIMXCSA K KBaJApaTHbIM. bUKBajgpaTHOE
ypaBHeHue. [Ipumepnl peleHusi ypaBHEHUU TPEThbEd M YETBEPTOM CTENEHEH paszjioKeHHEM Ha
MHOKUTEIH.

Pemenue npoOHO-pallMOHAIbHBIX YpaBHEHUH. PelieHne TEKCTOBBIX 3ajjau airedpanyecKum
METOJIOM.

VYpaBHeHHe C JByMsl NEpeMEHHbIMM U ero rpaduk. Pemienue cucteMm ABYX JMHEHHBIX
YpPaBHEHMH C JABYMs IepeMEHHbIMU. PelieHue cucreM [BYyX YpaBHEHHUHM, OJHO U3 KOTOPBIX
JUHEWHoe, a JApyroe — BTOpoW creneHH. I'paduyeckas uHTEpHpeTalnus CUCTEMbl YpPaBHEHUH ¢
JBYMsI IEPEMEHHBIMHU.

Perienue TekcTOBBIX 3a7jau alreOpandeckuM CriocoOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nuHEHHBIX HEPABEHCTB C OAHOW II€peMeHHOW. PemenHue cucreM JHMHEHHBIX
HEpaBEHCTB C OJHOW mepeMmeHHOW. KBanmparHeie HepaBeHCTBa. ['paduueckas wHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMH.

DYyHKIUH

KBagpatuunas ¢yakuus, e€ rpapuk u cBoiictBa. IlapaGosia, KOOpAMHATBI BEpPLIMHBI
mapaboIbl, OCh CAMMETPHUU TTapaboIIblL.

I'paduxu Gynxmmit: y =kx, y =kx + b, y =k/x, y =x3, y = Vx, y = x| 1 ux cBoiicTpa.

YuciioBbIE 10CJI€10BATEIBHOCTH U MPOrPeCcCUH

[loHsATHE YMCIOBOM NOCIENOBATENBHOCTH. 3aJaHUE IOCIEN0BATEIIBHOCTH PEKYPPEHTHOU
dhopmynoit u popMyIoii N-TO YJieHa.

Apudmernueckas u reomerpuueckas nporpeccuu. Popmyssl N-ro wieHa apupMeTHIecKor U
r€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YJIECHOB.

N300pakeHne uieHOB apu(pMETHUYECKOH U TEeOMETPHUYECKOW IpOorpeccuid TOYKaMu Ha
KOOPJAMHATHOM TUIOCKOCTU. JINHEHHBIN U SKCITOHEHIIUATIbHBIA pOCcT. ClI0KHbBIE MPOIIEHTHI.

Y4eonnlii kypce «I'eomeTpus»
7 KJIACC

HavaneHpele monsiTusas reoMerpuu. Touka, mpsmas, OTpPe30K, Jyd. Yros. Buubel yrios.
Beprukanbsable 1 cMexHBIe yIuIbl. buccekrpuca yrna. Jlomanas, mHoroyrosnsHuk. lapamiensHocTs
U TEPIIEHIUKYISIPHOCTD MPSIMbIX.

Cummerpuunslie Gurypsl. OCHOBHBIE CBOWCTBa 0ceBoil cummerpuu. [Ipumepsl ciMMeETpun B
OKPY’KaroIlleM MHpE.

OCHOBHBIE TIOCTPOEHUS C NOMOIIBIO LUPKYJIA U JIMHEHKU. TpeyronbHUK. BeicoTa, MmenuaHa,
OHMCCeKTpuca, MX CBOWUCTBA.

PaBHOOe1peHHBII U PaBHOCTOPOHHUH TPEYTroidbHUKU. HepaBeHCTBO TpeyroibHUKA.

CpoiicTBa ¥ TpU3HAKKM PaBHOOEIPEHHOrO TpeyroibHHKAa. [Ipu3HakuM  paBeHCTBa
TPEYTrOJIbHUKOB.

CpoiicTBa U MpU3HAKH MapaieNbHbIX NPpsAMbIX. CymMMa yIiioB TpeyroibHHUKa. BHemHue yris
TPEYroJIbHHKA.

[IpsmoyronbHbIi  TpeyrojdbHUK. CBOMCTBO MeAHMaHbl MPSMOYTOJBHOTO TPEYTrOJbHUKA,
IpoBeACHHOW K  runoreHyse. [Ipu3Haku paBeHCTBA  INPSMOYTOJBHBIX  TPEYIOJBHUKOB.
[IpssMOyTOIBHBIN TPEYTOIBHUK C YTIIOM B 30°.

HepaBeHcTBa B reoMeTpuM: HEPAaBEHCTBO TPEYTOJIbHMKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
Teopema o 0oJbIleM yrie U 0oiblIeil cTopoHe TpeyroiabHUKA. [lepneHuKkyisp 1 HakJIOHHAS.



I'eomeTpuueckoe Mecto Touek. buccekrpuca yria u cepeuHHbIA NEPIEHIUKYIISIP K OTPE3KY
KaK F€OMETPUYECKHE MECTA TOUEK.

OKpy’XKHOCTb M KpPYyT, XOpAa U JUaMeTp, UX CBOMCTBA. B3anMHOE pacnonokeHue OKpyKHOCTH
u npsmoi. KacarenbHast 1 cekyias K oKkpy>kHOCTH. OKpy>KHOCTb, BOIMCaHHasl B yroJl. Brincannas u
ONMCaHHAasi OKPYKHOCTHU TPEYTrOJbHUKA.

8 KUIIACC

UYersipéxyronpuuku. llapamnenorpamm, ero mnpusHaku M cBoWcrBa. YacTHble ciaydau
napajuieorpaMmoB  (IIPsIMOYTOJIBHUK, poMO, KBaJpar), MX MpU3HAKU U CBoiicTBa. Tpamenus,
paBHOOOKas Tpareuus, €€ CBOMCTBa U Npu3Haku. [IpsimoyronbHas Tpaneuus.

Meron yasoenuss Menuanbl. LlenTpanbHas cummerpus. Teopema @aneca W TeopemMa o
IIPOINOPLIMOHAJIBHBIX OTpE3KaXx.

Cpennue TMHUM TpeyrojabHUKA U Tpaneuuu. LleHTp macc TpeyronbHuKa.

[Tomobue TpeyroapbHUKOB, Kodddumment momobus. IlpusHaku mogo0us TPEYroJHLHUKOB.
[Ipumenenue mogooust NP PEHICHUH MTPAKTUUYECKHUX 3a]1a4.

CpoiicTBa muiomaneil reomerpuueckux ¢uryp. dopmynbl A IJIOLAAM TPEYToJbHUKA,
napajuienorpamma, pom6a u tpanenuu. OTHOIIEHHE IIOMAAeH MoA00HBIX puryp.

Boruncnenue miomazeil TpeyroJpHUKOB 1 MHOIOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema [Tudaropa. IIpumenenue reopems! [ludaropa npu pemeHnn NpakKTHUECKUX 3aau.

CuHyC, KOCHHYC, TaHI'€HC OCTpPOro yrja MpsSMOYroJbHOTO TpeyrojibHuka. (OCHOBHOE
TPUTOHOMETPHYECKOE TOXKAEeCTBO. TpuroHomerpuueckue GpyHkuuu yrios B 30, 45 u 60°.

BrnucanHble M LEHTpalIbHBIE YIUIBI, YTOJ MEXAY KacaTeIbHOM M XOPAOW. YTIBl MEXAY
XOpJaMHu U CeKyIIMMH. BrrcanHble ¥ ONMCAHHBIE YETHIPEXYTONbHUKHU. B3anmMHoe pacnosnoxeHue
IByX okpyxHocTell. Kacanue okpykHocteld. O01ue kacaTeabHbIe K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yriioB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOKJIECTBO.
@opMyIIbI IPUBEICHUS.

Pemenue tpeyronbHukoB. Teopema KOCHHYCOB U TeOpeMa CUHYCOB. Perienue mpakTuyeckux
3aJ1a4 ¢ UCIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMbI CHHYCOB.

[Ipeo6paszoBanue momodbus. [lomodre cOOTBETCTBEHHBIX IEMEHTOB.

Teopema 0 mpou3BEIEHUU OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEACHUU OTPE3KOB CEKYIIUX,
Teopema O KBaJpaTe KacaTeIbHOMU.

Bekrtop, anuHa (MOAyNb) BEKTOpa, COHANpABICHHBbIE BEKTOPHI, MPOTUBOIOJIOKHO
HaIlpaBJI€HHbIE BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMNEpPALMHU HaJ
BEeKTOpaMmH. Pa3ioxeHue BeKkTOopa MO JABYM HEKOJUIMHEApHBIM BekTopaM. KoopauHatbl BeKTOpa.
CkansipHO€ MpOU3BE/ICHUE BEKTOPOB, TPUMEHEHUE AJI1 HAXOXK/ICHUSI IJTUH U YTJIOB.

JlexapToBbl KOOPAMHATHI HA MJIOCKOCTU. Y paBHEHUs MPSIMON M OKPYKHOCTH B KOOpJAMHATAX,
IepeceyeHre OKPYKHOCTEN U NPSIMBIX. METOI KOOPAMHAT U €r0 IPUMEHEHHE.

[IpaBuibHBIE MHOTOYTOJBHHUKHU. [[JTMHA OKPYKHOCTH. ['pagycHas W paauaHHas Mepa yria,
BBIYMCIIEHHE JITUH AYT OKpyx)HOCcTel. [nomanp kpyra, cekTopa, cermMeHTa.

JIBYOKEHUS TIIIOCKOCTH M BHYTPEHHHUE CHUMMETPUU (UTYp (DJIEMEHTApHBIE MPECTABICHUS).
[TapamensHblil iepenoc. I1oBopor.

YueOHblii npeaMeT «BeposATHOCTBL U CTATHCTHKA)
7 KJIACC

[IpencraBnenue JaHHBIX B BUE TaONHUL, AUarpaMm, rpagukoB. 3anoiHeHue Taliull, YTeHue
U TMOCTPOEHUE JuarpaMm (CTOJOMKOBBIX (CTOMIOYATHIX) U KPYroBhIX). UTeHHe rpadukoB peasbHbIX
nporeccoB. M3Bneuenne nHGOpMauM U3 1uarpaMM M TaOJUI, UCIOIb30BaHUE U MHTEPIIPETALIUSI
JAHHBIX.

OmnwucarenpHas CTaTHCTUKA: cpelHee apu(MeTHyecKkoe, MenuaHa, pa3Max, HauOoibllee W
HauMEHblIee 3Ha4eHUs1 Habopa YMCIOBBIX JaHHBIX. [IpuMeps! ciryuaiiHON M3MEHUUBOCTH.



Cry4aifHBI IKCIIEPUMEHT (OIBIT) W CiydaitHoe coObiTe. BepostHocTh u yactoTa. Posib
MaJIOBEPOATHBIX U TMPAKTUYECKH TOCTOBEPHBIX COOBITHI B TpUpOJE U B obOmiecTBe. MoHeTa u
UTpalibHasi KOCTh B TEOPUH BEPOSTHOCTEHA.

I'pad, Bepmmna, pedpo. Crenens BepmuHbL. Yncno pédep M cymMMapHasi CTENEHb BEPIIIHH.
[Ipencrasnenue o cBsizHocTu rpada. Lenn u nuknsl. [Tyt B rpadax. O6xox rpada (3itnepoB myTh).
[IpencraBnenue 06 opueHTUPOBaHHOM rpade. Pemenne 3a1a4y ¢ moMomsio rpagos.

8 KJIACC

IIpencraBneHue AaHHBIX B BUJE TaOJIUL, UarpaMM, rpadukos.

MHOX€eCTBO, 3JEMEHT MHOXECTBa, MOAMHOXecTBO. Ormepaluu HaJ MHOXKECTBAMU:
o0beauHEHUe, IepecedyeHue, gonoiaHeHue. CBolicTBa  omepauuMid  HaJl  MHOXKECTBaMM:
[IEPEMECTUTENIBHOE,  COYETATEeIbHOE,  PAaCHpEleNUTENbHOE,  BKIIOYeHMA.  Mcnonb3zoBaHue
rpauuecKoro MpeACTaBICHUs MHOXKECTB JUIsl ONHUCAHUS pEalbHBIX NPOLECCOB U SBICHUH, IpU
pelIeHnN 3a1au.

W3mepenue paccenBaHus JaHHbIX. Jlucmepcuss W CTaHAAPTHOE OTKJIOHEHHME YHCIIOBBIX
Ha0OopoB. /lnarpamma paccenBaHusl.

OneMeHTapHbIe cOObITUA ciydaiiHoro onbiTa. CitydaiiHble coObITHs. BeposTHOCTH COOBITHIA.
OmnbITEl ¢ PaBHOBO3MOXKHBIMU 3JIEMEHTapHBIMU COOBITHAMHU. CiydaiiHblid BBIOOP. CBSI3b MEXKAY
MaJIOBEPOSITHBIMU U MIPAKTUYECKHU JTIOCTOBEPHBIMU COOBITUSIMU B IIPUPO/IE, OOIIECTBE U HAYKE.

JlepeBo. CBolicTBa J1€peBbEB: €IMHCTBEHHOCTh IYTH, CYILECTBOBAaHHE BUCSYEH BEpPILUHBI,
CBSI3b MEX/Y UMCJIOM BEpILIMH U yucioM pédep. [IpaBuno ymHOokeHus. Pemenne 3agay ¢ momMoIbso
rpados.

IIpoTuBomnonoxHbIe coObITUA. Jnarpamma Ditiepa. O0beIMHEHNE U IIepecedeHue COObITUI.
HecoBmectnble coObiTusi. @opMyia CIOKEHHsSI BEPOSTHOCTEH. YClIOBHAs BeposTHOCTH. [IpaBmiio
ymHOXXeHus. HezaBucumble coObiTus. IlpencraBinenue skcrnepuMeHTa B Bz JiepeBa. Perienue
3a/la4 Ha HaXOXJEHHE BEPOSITHOCTEN C MOMOILBIO JepeBa CIy4yallHOTrO HKCIEPUMEHTa, Juarpamm
Oiinepa.

9 KJIACC

[IpencraBnenure AaHHBIX B BUZAE TaONUL, IuarpamMm, rpadukoB, MHTEPIpETALUs JaHHBIX.
YreHue 1 NOCTpoOeHUE TAONHULL, TUarpaMM, rpaukoB O peasbHbIM JaHHBIM.

[TepectanoBku u ¢aktopuan. Coderanuss W yucio coderanuit. TpeyronpHuk Ilackais.
Pemienue 3a1au ¢ UCMoyib30BaHMEM KOMOWHATOPUKH.

I'eomeTrprueckass BeposATHOCTb. CiydaliHbBI BBIOOP TOUKHM W3 (PUTypbl Ha IUIOCKOCTH, U3
OTpe3Ka U U3 IyTU OKPYKHOCTH.

Ucnpitanne. Yenex u Heygaua. Cepust ucnbITaHUM 10 niepBoro ycnexa. Cepus MCTIBITaHUM
bepuynmu. BepostHocTH coObITHI B cepur ncnblTaHU bepHyniu.

CnydaiiHass BeJIMYMHA M PACIPENCICHUE BEpOSATHOCTEM. MaremMaTnyeckoe OXUAaHUE U
qucnepcust. IIpumepsl MareMaTHYecKOro OXKHIaHUA KaK TEOPETUYECKOTO CPEIHEr0 3HAYeHUs
BEJIMYMHBI. MaremMaTu4eckoe OKUIAHWE W JUCHEPCHS CIy4allHOM BEIMYMHBI «YHCIIO YCIIEXOB B
cepuM UCHbITaHUN bepHyum.

[TonsTue o 3akoHe OosblIuX yHceln. VM3MepeHne BeposSTHOCTEN ¢ moMouibio yacTtoT. Ponb u
3Ha4YeHHe 3aKOHA OOJIBIINX YKCEell B IPUPOJIE U OOLIeCTBE.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITIPOI'PAMMBI YYHEBHOTI'O KYPCA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MporpamMmbl ydeOHOro Kypca «MaTtemaTuka
XapaKTePU3YIOTCS:



1) maTpuoTHYECKOE BOCTIMTAHME:

MPOSIBIIEHUEM MHTEpEeca K MPOIUIOMY M HACTOSIIEMY POCCHICKOW MaTeMaTHKH, [IECHHOCTHBIM
OTHOILLIEHUEM K JTOCTH)KEHHUSIM POCCHMCKUX MAaTEMaTUKOB U POCCUHMCKOM MATEMAaTHYECKOM IIKOJIBI,
K HUCITOJIb30BAHUIO 3TUX JOCTHIKEHUH B IPYTUX HAyKaX W MPUKIATHBIX cepax;

2) rpaskIaHCKoOe U IYXOBHO-HPAaBCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBINOJHEHHIO OOSM3aHHOCTEH TpakJaHMHA M peaju3aliil ero Ipas,
MIpPe/ICTaBJICHUEM O MAaTEeMAaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SIBICHUM,
MPOLIEAYP TPAXKIAHCKOTO 0oOIIecTBa (HalpuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTBIO K 00CYKICHUIO
ATHUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUUECKUM MPUMEHEHUEM TOCTHKEHHUIN HAayKH, OCO3HAHUEM
BXHOCTU MOPATBHO-ITHUECKUX IMPUHITUTIOB B JIEATEIBHOCTH YIEHOTO;

3) Tpy/10BO€ BOCIIUTAHHE:

YCTAaHOBKOW Ha AaKTHBHOE YYacTHE B PCEHICHUHM MPAKTUYECKUX 3a7ad4 MaTeMaTHYeCKON
HAIpPaBJIEHHOCTHU, OCO3HAHHEM Ba)KHOCTHM MaTEMaTHYEeCKOro OO0pa30BaHMS Ha MPOTSIKEHHH BCei
KU3HU JUTSI YCIICUTHOW MPOQECCHOHAIBHON IEATEILHOCTH M PAa3BUTHEM HEOOXOIAMMBIX YMEHHUI,
OCO3HAHHBIM BBHIOOPOM M MOCTPOCHHEM MHAMBHIYaAbHON TPAaeKTOPUH 0Opa30BaHUS U KUIHEHHBIX
TUTAHOB € YYETOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCITUTAHUE:

CIOCOOHOCTBIO K AMOIMOHAIBHOMY W 3CTETHYECKOMY BOCHPHUATHIO MAaTEMaTUYECKHX
O00BEKTOB, 3a]1a4, PEUICHHUH, pacCyKIeHUI, YMEHUIO BUJETh MaTeMaTHUECKUE 3aKOHOMEPHOCTU B
HCKYCCTBE;

5) HEeHHOCTH HAYYHOTI'0 TIO3HAHUS

OpHEHTAIeld B JEATEIBHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MpPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS YEJIOBEKa, MPUPOABl U OOIIECTBa, MOHUMAaHUEM
MaTeMaTHYeCKOM Haykd Kak c¢epbl 4YeJOBEYECKOH IesTeIbHOCTH, O3TarloB €€ pa3BUTHS U
3HAYUMOCTHU JUIS Pa3BUTHS LUBUIIM3AIUH, OBJAJCHUEM S3bIKOM MATEMAaTUKH U MaTeMaTHYeCKON
KyJIbTYpOH Kak CpEICTBOM IIO3HAHUS MHpA, OBJIAJCHUEM MPOCTCUITUMH  HAaBBIKAMU
HCCIIEeIOBATENLCKOM 1eATeIbHOCTH;

6) pusuueckoe BocnuTaHue, (GOPMUPOBAHHME KYJIbTYPbI 310POBbSl M MOLHOHAJLHOIO
Oslaromosty4ms:

TOTOBHOCTBIO TIPUMEHSATh MAaTEMaTUYECKHE 3HAHUS B WHTEpEcax CBOETO 3JI0OPOBBS, BEICHUS
3I0pOBOTO 00pasa >XU3HH (30pOBOE MHUTAHHE, COATAHCUPOBAHHBIA PEXHUM 3aHITUA M OTABIXA,
perymsipHasi gu3nyeckass aKTHUBHOCTh), C()OPMHUPOBAHHOCTHbIO HaBbIKa pe(IeKCUH, NPU3HAHHEM
CBOETO IpaBa Ha OMIMOKY M TaKOTO e MpaBa APYroro 4eioBeKa;

7) KOJIOTHYECKOE BOCTIUTAHME:

OpHEHTAallMel Ha TMpUMEHEHHE MaTeMaTUYeCKUX 3HaHUW JUIs pelieHHs 3agad B o0JjacTu
COXPAaHHOCTH OKPY)KAIOIIEH Cpebl, TUIAHUPOBAHMS TIOCTYIIKOB M OIEHKA WX BO3MOXKHBIX
MOCNEACTBUIM ISl OKpYJXKAloled cpenbl, OCO3HAaHHEM TIJI00ATBbHOTO XapaKTepa 3KOJOTHYECKUX
po0JIeM U yTeH UX PEIIeHHUS;

8) amanranus K N3MEHAIOLIUMCS YCJIOBUSIM COIMATBLHOI H IIPUPOTHOI Cpeabl:

TOTOBHOCTBIO K JICHCTBHSIM B YCIIOBHUSIX HEONPEICICHHOCTH, ITOBBIIICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH dYepe3 MPaKTUUYECKYIO JEeSTENbHOCTh, B TOM YHCJIE YMEHHUE YUYHUTHCS Yy JIPYTHX
JOJIeH, TpUoOpeTaTh B COBMECTHOW JIEATEIHPHOCTH HOBBIC 3HAHUS, HABBIKU W KOMITCTCHITUU W3
OTIBITA JIPYTHX;

HEO0OXOIUMOCThIO B ()OPMHUPOBAHHH HOBBIX 3HAHWW, B TOM 4YHCIIe (OPMYJIUPOBATH HJICH,
MOHSATHSI, TUTIOTE3bl 00 OOBEKTAaX M SBIEHUSAX, B TOM YHCJIE paHee HEM3BECTHBIX, OCO3HABATh
JNePUIUTHI COOCTBEHHBIX 3HAHUH M KOMITETEHTHOCTEH, IJIAaHUPOBATh CBOE Pa3BUTHE;

CMOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYALUIO
KaK BBI30B, TPEOYIOMMH KOHTPMEp, KOPPEKTHUPOBATH IPHHUMAEMbIC PEIICHHS U JICHCTBUSA,
(hopMyIHpOBATh U OIICHUBATH PUCKHU U MOCIEICTBHUS, POPMUPOBATH OTIBIT.

METAIIPEJMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE yUeOHbIe JeiiCTBUS



Ba3oBble JJornueckue neiicTBuA:

BBISIBJIATh M XapaKTEpU30BaTh CYIIECTBEHHbIE NPU3HAKM MaTEMaTHYECKUX OOBEKTOB,
MOHATUHM, OTHOIIECHHH MEXIY HOHATHUAMH, (OPMYIHPOBATH OINPEACICHUS TOHATHA,
yCTaHaBJIMBATh CYLIECTBEHHBIN IPU3HAK KIacCU(UKALMU, OCHOBAHUS JUIsl 0000LIEHUs U
CpPaBHEHHUs, KpUTEPUU ITPOBOAMMOI0 aHAJIN3a;

BOCIIPUHUMATh, (POpMYyJIMpOBaTh U MPeoOpa3OBHIBATH CYXKACHHUSA: YTBEPAWUTEIBHBIE M
OTpHULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLIHE, YCIOBHBIE;

BBISIBIIAITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IMPOTHBOPEUHs B (hakTax,
JAHHBIX, HAOJIONEHUAX M YTBEPKICHMSX, IpelaraTb KpPUTEPUM [UIl BbIIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUMIA;

JIeJIaTh BBIBOJBI C HCIIOJB30BAHHWEM 3aKOHOB JIOTMKM, NEAYKTUBHBIX M MHIYKTHUBHBIX
YMO3AKJIIOYEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

pa3buparh J10Ka3aTeIbCTBA MAaTEMATUUYECKUX YTBEPXKACHUH (IpsiMble U OT MPOTUBHOIO),
IIPOBOJUTH CaMOCTOSITEJIbHO HECIIOXKHBIE JI0KA3aTeIbCTBA MaTEMaTHUECKUX (aKTOB,
BBICTPaMBaTh apryMEHTAllMI0, IMPUBOAUTH MPUMEPHl U KOHTPIPUMEPBI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKACHUS;

BBIOMpATh CMoco0 pemeHus ydeOHOW 3amaum (CpaBHHMBAaTh HECKOJIBKO BAapHUAHTOB
peleHusi, BbIOMpaTh Hambosiee MOAXOIAIIMN C Yy4ETOM CaMOCTOSITEIbHO BBIAEICHHBIX
KpUTEPUEB).

Ba3oBblie ucciaenoBaTeabLCKHe AeiicTBHSA .

MCIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS, (OPMYINPOBAThH
BOIIPOCHI, (PUKCHUPYIOIIUE IMPOTUBOPEUYUE, MPOOJIEMYy, CaMOCTOSTEIILHO YCTaHABIIMBATH
HCKOMOE U JaHHOe, OPMHUPOBAThH TUIIOTE3Y, ApPTyMEHTUPOBATH CBOIO MO3UIUIO, MHEHHE,
MPOBOAUTHh IO CaMOCTOSITENIbHO COCTaBJICHHOMY IUJIaHY HECIOKHBIM HKCIIEPUMEHT,
HEOOJIBIIIOE MCCIIEIOBAHUE 10 YCTAHOBIEHUIO OCOOCHHOCTEH MaTEMaTHYECKOro OOBEKTa,
3aBHCHUMOCTEN 0OBEKTOB MEXIy COOOI;

CaMOCTOSITENNEHO (POPMYITHPOBATH 0OOOIIEHUS M BBIBOJBI M0 PE3yJbTaTaM MPOBEAEHHOTO
HaOIIO/ICHUsI, HWCCIEOBAHMs, OIEHUBATh JOCTOBEPHOCTh IOMYUYEHHBIX pE3yJIbTaTOB,
BBLIBOJIOB M O0OOIIIEHUN;

MIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIABUTATH MPEIIOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHSIX.

Pa6ora ¢ undopmanueii:

BBISIBJISITH HEJIOCTATOYHOCTh U M30BITOYHOCTh MH(POPMAINH, JTaHHBIX, HEOOXOIUMBIX AJIs
pellIeHns 3a/1a4y;

BbIOMpPATh, AaHAIM3UPOBATH, CHCTEMATU3MPOBATH W HMHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3IMYHbIX BUJOB U (POPM MpeICTaBICHHUS;

BbIOMpaTh (GopMy MNpeAcTaBieHuss WH(GOPMALMU U WILIIOCTPUPOBATh pelIaeMble 3aJauu
cXeMaMH, AMarpaMMaMiu, HHOH rpadukoil 1 uX KOMOMHAIUAMU;

OLIEHUBATh HAAEKHOCTh HMH(GOpPMAIMU O KPUTEPHUSM, MPEAJIOKEHHBIM YUUTENEeM WIIH
c(hOpMyJIMPOBAHHBIM CAMOCTOSTEIBHO.

KoMmyHuKkaTHBHBIC yHHBepcaabHbIe y4eOHbIC JeHCTBUSA:

BOCIIPUHUMATH U (POPMYITUPOBATH CYKIEHUS B COOTBETCTBUU C YCIOBHUSMH M IIENISMU
oOlIeHHsI, $CHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOYKY 3pEHHS B YCTHBIX U
MMCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOJy PEIICHHUs 3a/ladl, KOMMEHTHPOBATh
MTOJTYYEHHBIN pe3yJIbTaT;

B X0Ji¢ OOCYXICHUS 3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI, MPOOJIEMBI,
pemaemMoi 3ajauu, BhICKAa3bIBaTh WJCH, HAICJICHHBIC HAa TIOMCK PEIICHHsI, COMIOCTABISATh
CBOU CYXKJCHUS C CY)XJICHHUSIMH JPYTHX YYACTHUKOB JHaiiora, OOHApY>XKUBATh paziIyune U
CXOJICTBO TIO3WIUI, B KOPPEKTHOH ¢opMe (GOpMyIHpPOBATh pPa3HOTIIACHS, CBOH
BO3PaKCHUS,



® TPEICTaBIATH PE3yJNbTAThl PEIICHUS 3a7ayd, SKCIEPHUMEHTa, HMCCIEJOBAHUS, MPOEKTa,
CaMOCTOSITEJILHO BbIOMpaTh (OpMaT BBICTYIJICHMsSI C Y4ETOM 3a/ad MpE3eHTALUU U
0CcOOEHHOCTEH ay TUTOPUH;
® [IOHMMAaTh U UCIOJH30BATH MPEUMYIIECTBA KOMAHIHONW U MHIUBUAYAILHONW PaOOTHI MPH
peleHnH yueOHbIX MaTeMaTHUECKUX 3a71ay;
® [PUHUMATH II€TTb COBMECTHOW JEATENbHOCTH, IUIAHUPOBATH OPraHU3aIMI0 COBMECTHOM
paloThl, pacnpeaessaTh BUAbI padoOT, AJOrOBapUBaThHCs, 00CYXkIaTh IPOLECC U PE3yJIbTaT
paboTbl, 000011aTh MHEHHUSI HECKOIBKHX JIIOJICH;
® y4YacTBOBaTh B IPYNMNOBHIX (hopMax paboThl (00CYKAEeHUsI, OOMEH MHEHHSIMH, MO3TOBBIE
LITYPMBI U JIPyTHUE), BBINOIHATE CBOIO YacTh pabOThl M KOOPJAUHUPOBATH CBOU JEMCTBUSA C
JAPYTUMH YI€HAMH KOMaH/bI, OIICHWBATh KA4eCTBO CBOETO BKJIAJa B OOMIMKA MPOAYKT IO
KpUTEpHM, CHOPMYIMPOBAHHBIM YUYaCTHUKAMU B3aUMOJIEHCTBUS.
PeryasiTuBHbIe yHMBepcaabHble yueOHbIe AeiicTBUS
Camoopranuszaums:
® CaMOCTOSITENIbHO COCTABJIATh IUIaH, aIFOPUTM pelIeHUs 3agaud (WIM €ro 4vacTb),
BBIOMpATh CHOCOO peHIeHUsT C YYETOM MMEIOUIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBAaTh BAPHAHTBHl PELICHUN C Y4ETOM
HOBOH MH(pOpMaIH.
CaMOKOHTPOJIb, JMOIHOHAJILHBIH HHTEJICKT:
® BJAJETh CIOCOOAMHU CaMONPOBEPKH, CAMOKOHTpOJIL Hpolecca M pe3ysbTara pelieHUs
MaTEeMaTHYCCKOM 3a1a9Hu;
® TPEABUACTh TPYJHOCTH, KOTOPbIE MOTYT BO3HHMKHYTH IPH PEUICHWW 33/1a4H, BHOCHUTH
KOPPEKTHBBI B JESATEIBHOCTb HA OCHOBE HOBBIX OOCTOSATENBCTB, HAaWJEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYAHOCTEH;
® OIICHMBATh COOTBETCTBHE pPE3yJIbTaTa JACATEIHHOCTH ITOCTABICHHOW IIETH U YCIOBHUSM,
OOBSICHATh NPUYMHBI TOCTUKEHUS WIM HEAOCTHKEHMS LM, HaXOAUTh OUIMOKY, /1aBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbBI

Y4eonblii kypc «MaTeMaTuka)

K xonmy oOydyeHuss B 5 kJacce OOy4yaromUicCs TMOJTYYUT CIEIYIONUME TPEIMETHbBIE
pE3ybTaThl:

Yucia v BbIYUCTICHUSA

[lonumarh W TPaBUIBHO YHOTPEONSATH TEPMUHBI, CBSI3aHHBIE C HATYPaJbHBIMU YHUCIIAMU,
OOBIKHOBEHHBIMH U JIECATUYHBIMHU JAPOOSIMHU.

CpaBHMBaATh M YIHOPSAOYMBATH HATypaJibHbIE YMCIIA, CPABHUBATh B MPOCTEUIIUX CIIydasx
OOBIKHOBEHHBIC IPOOH, ICCITHIHBIE POOH.

COOTHOCHUTH TOUKY Ha KOOPAMHATHOW (YUCIOBOM) MPSMOM C COOTBETCTBYIOIIUM €1 YUCIIOM U
n300paXkaTh HATypaJbHbIE YHCIa TOYKAMHU Ha KOOPJIMHATHOW (UUCIOBOM) MPSAMOIA.

Boeimonusate apudmernyeckue MEHCTBUS C HATypalbHBIMU 4YHCIAMH, C OOBIKHOBEHHBIMU
JIPOOSMH B IPOCTEHIIINX CITyUasx.

BrInoaHsATs TpOBEpPKY, MPUKUJIKY PE3YIbTaTa BRIUMCICHUN.

OKpyTIaTh HaTYpaJIbHBIC YUCIIA.

Pemenue TekCcTOBBIX 32124

Pemate TexcToBbIe 3amaun apuMETHYECKUM CIIOCOOOM M C TIOMOIIBIO OPTraHW30BaHHOTO
KOHEYHOTO Tiepedopa BCEX BO3ZMOKHBIX BAPUAHTOB.

Pemate 3amaum, comepkamue 3aBUCHMOCTH, CBS3BIBAIONIUME BEIMYHHBI: CKOPOCTH, BPEMS,
paccTosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTD.

Hcnonw30BaTh KpaTKue 3aMMuCH, CXEMBbI, TAOIHUIIBI, 0003HAYCHUS TIPU PEIIICHUH 3a]1a4.

[Tonb30BaTbCcsl OCHOBHBIMHU €IMHUIIAMU W3MEPEHHUS: LIE€HbI, MAacChl, PacCTOSIHUS, BPEMEHH,
CKOPOCTH, BBIpa)XaTh OJTHU €IUHUIILI BEJIMUUHBI Yepe3 JIpyTHe.



M3Bnekath, aHAIM3MPOBaTh, OLECHWBATh WH(OPMAIHIO, NPEICTABICHHYIO B TaOiume, Ha
CTOJI0YATON AuarpamMMme, HHTEPIPETUPOBATh MPEACTaBICHHBIC TaHHBIE, UCIIOIb30BaTh JAHHBIC MPU
peLIeHUH 3a/1a4.

Harasnasi reomerpust

[Tonp30BaTbcss TEOMETPHYECKMMH TOHATHSIMU: TOYKa, MpsMas, OTPE30K, JydY, YToJl,
MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[TpuBoauTE mTpHMEpHl OOBEKTOB OKPYXKAIOUIETO MHpPa, HUMEINMX (GopMy H3y4EeHHBIX
reOMETPUUECKUX (HUryp.

Hcnonp30BaTh  TEPMHUHOJOTHIO, CBSI3aHHYIO C  YIJIaMH:  BEpUIMHA, CTOPOHA, C
MHOTOYTOJIbHUKAMH: yTOJI, BEPIIMHA, CTOPOHA, TUAroHajlb, C OKPY)KHOCTBIO: PAIHyC, AHAMETP,
LEHTD.

N300pakaTh N3y4eHHBIE TeOMETpUUECKrUe (PUTyphl HA HETMHOBAHHOW M KJIETYAaTOW Oymare ¢
MIOMOIIBIO IUPKYJIS U JINHEHKH.

HaxonuTp AIMHBI OTPE3KOB HETIOCPEACTBEHHBIM N3MEPEHUEM C TIOMOIIBIO THHEHKH, CTPOUTH
OTpPE3KH 33/1aHHO JUIMHBI; CTPOUTH OKPY)KHOCTh 33JJAHHOTO Pajnyca.

Hcnonp30BaTh CBOMCTBA CTOPOH W YIJIOB IPSMOYTOJBHMKA, KBaJpara JUisl UX MOCTPOCHHS,
BBIYHCIICHUS IUIOINAAN ¥ IEPUMETDA.

Bbraucnare nmepuMeTp W IUIOMIAAb KBajapaTa, MPSMOYTOJbHUKA, (UTYp, COCTABICHHBIX W3
IPSIMOYTOJIBHUKOB, B TOM YHCIIE QUTYDP, N300paKEHHBIX HA KJIeT4aTOl Oymare.

[Tonmp30BaTbcsi OCHOBHBIMH METPUYECKMMHU EIWHHUIIAMUA HW3MEPEHHs JUIMHBI, TUTOLIA/IN;
BBIPAXKaTh OJJHU €IMHUIIBI BETMUMHBI Yepe3 IpyTHe.

Pacnio3HaBath napauenenumesn, Kyo, UCIoIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo, rpaHb,
U3MEPEeHHs, HaX0IUTh U3MEPEHHUS TTapajulesIenuIea, Kyoa.

Breraucnare 00béM KyOa, mapaisienenunena Mo 3aJaHHbBIM H3MEPEHUSM, MOJIb30BAThCS
eMHHULIAMH U3MEPEHUsT 00BEMA.

Pemrate HecnoXHBIE 3ala4d HAa HM3MEPEHHE TE€OMETPHUECKUX BEIWYMH B MPAKTHYECKHX
CUTYyalMsIX.

K xonmy oOydyeHuss B 6 KkJjacce oOydyaromuiicsi TMOJYYUT CIEAYIONIME TPEIMETHbBIC
pE3yIIbTaTHI:

Yucna v BoIYUCTEHHS

3HaTh ¥ MOHUMATh TEPMHUHBI, CBSI3aHHBIE C PA3TUYHBIMU BUJAMH 4YHCET M CIOCO0aMU UX
3aIMCH, TIEPEXOTUTH (€CITM 3TO BO3MOXHO) OT OJTHOUM (POPMBI 3aIUCH YHCTIa K JIPYTOM.

CpaBHuBaTh M YNOPSIOYMBATH IleNible 4YKCIa, OOBIKHOBEHHBIE M JAECATUYHBIE JIPOOH,
CpPaBHHBATh YUCJIA OJTHOTO M PA3HBIX 3HAKOB.

BoimonHsATe, coueTas YCTHbIE M THUChbMEHHBbIE MNPHEMBI, apudmeThyecKkue IeHCTBUS C
HATypaJIbHBIMH W TICIBIMH ~ YHCJIAaMH, OOBIKHOBEHHBIMH W  JCCATHYHBIMH  JPOOSMH,
MOJIOKUTETFHBIMU U OTPHUIIATETIFHBIMU YHCIIAMHU.

BBIYHCIATE 3HAYCHHS YUCIIOBBIX BBIPOKEHWH, BBITIOJNHATH MPUKHJKY M OICHKY pe3yJbTaTa
BBIUMCIICHUM, BBIMOJIHATh MPEOOpa3OBaHUS YHCIOBBIX BBIPOKEHUH Ha OCHOBE CBOWCTB
apuMeTUIECKUX JEHCTBUM.

COOTHOCUTh TOYKY Ha KOOPAMHATHOM TMPSMOM C COOTBETCTBYIOIIUM €H YHCIOM U
M300paXkaTh YMCIIa TOYKAMH Ha KOOPJIMHATHOHN MPSMO#, HAXOIUTh MOTYJTh YHCIIA.

COOTHOCHUTH TOYKH B MPSMOYTOJIBLHOM CUCTEME KOOPJIMHAT C KOOPIWHATAMH 3TOM TOUKH.

OKpyTJISTH [EJIbIe YHCIIa U JIECATUIHBIC IPOOH, HAXOIUThH TIPUOIIMIKESHUS YHCET.

YucnoBbie 1 0yKBeHHbIE BBIPAKEHHS

[TornuMarh W yHOTPEOJIATH TEPMHUHBI, CBS3aHHBIC C 3allMCBIO CTCTIICHW YHCIA, HAXOJIUTh
KBaJIpaT U Ky0 YKcia, BEIYUCIATH 3HAYCHUS YUCIIOBBIX BRIPAKCHHIA, COIEPIKAIIIX CTETICHH.

[Tonb30BaTbes MpU3HAKAMHM JETMMOCTH, PACKJIaJbIBaTh HATypalbHbIE YHCIIa Ha MPOCTHIE
MHOKUTEITH.

[Tonb3oBaTbes MacITaboOM, COCTABIIATH TPOMOPILIUU U OTHOILLIEHUSI.



Hcnonb3oBath OykBbI /711 0003HAUEHMS YMCEN IMPHU 3aMUCH MATEeMAaTUYECKUX BBIPAXKEHUH,
COCTaBIISATh OYKBEHHbIC BBIPAKEHUS W (POPMYJIbI, HAXOJUTHh 3HAUYEHUS OYKBEHHBIX BBIPAKCHUH,
OCYIIECTBIISIS HEOOXOMMbIE MTOJICTAHOBKHU U MpeoOpa3oBaHUsl.

Haxonutbs HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemenne TeKCTOBBIX 32124

Pemarh MHOTOIIArOBBIC TEKCTOBBIC 33]]a4H aPHU(PMETHUESCKUM CITIOCOOOM.

Pewrate 3amaun, cBA3aHHBIE C OTHOLIEHHUEM, MTPONOPLUUOHAIBHOCTBIO BEIUYHH, MIPOLICHTAMM,
pemaTh TpH OCHOBHBIE 33/1a41 Ha IPOOU U MPOLIEHTHI.

Pewate 3amaum, conepkalive 3aBUCHMOCTH, CBSA3BIBAIOLIME BEIMYMHBL: CKOPOCTb, BpEMS,
paccTosiHME, II€HA, KOJHMYECTBO, CTOMMOCTb, HPOM3BOIUTEIBHOCTh, BpeMs, 00BEM paboThI,
UCIOJIB3Ysl apuMeTUuyecKue AeUCTBUS, OLICHKY, MPUKUIIKY, MOJIb30BATHCS €AUHUIIAMH U3MEPEHUs
COOTBETCTBYIOIIMX BEJINYUH.

CocraBnatb OyKBEHHBIE BBIPAKEHHUS 110 YCIOBHIO 33a4H.

W3Bnekarp uH(pOpMANHIO, MPEACTABICHHYIO B Ta0JMIIaX, HA JIMHEWHOW, CTOIOYATOW WU
KpYroBOW Juarpammax, UHTEPIPETUPOBATh MPEACTABICHHbBIEC JaHHbIE, UCIOJIb30BATh JAHHBIE IIPU
peuieHuu 3a1ay.

[IpencraBiasTs HHPOPMAIUIO C TOMOIIBIO TAOJIHUIL, IMHEHHOU U CTOIOYATON TUarpamm.

Harasanas reomerpus

[IpuBomuTe mpuUMepsl OOBEKTOB OKPYKAIOIIETO MHUPA, HUMEIOUMX (OpMY H3yUEHHBIX
TE€OMETPHUECKUX IUIOCKMX M TPOCTPAHCTBEHHBIX (HUTYp, NPUMEpPHl PABHBIX M CHMMETPUYHBIX
uryp.

N300pakaTh ¢ MOMOIIBIO IUPKYIIS, IMHEHKH, TPAHCIIOPTUPA HA HETMHOBAHHON M KJIETYATOU
OyMmare M3y4eHHbIE TUIOCKHE TeOMETpUYecKue GUrypbl 1 KOHPUTypalluu, CAMMETPUYHbIE (PUTYPHI.

[Tonmp30BaThCs TEOMETPUUYECKUMH TMOHATUSIMH: PAaBEHCTBO (UTYDP, CHMMETPUsI, HCIIOIB30BaTh
TEPMUHOJIOTHIO, CBA3aHHYIO C CAMMETPHUEN: OCb CUMMETPHUH, LICHTP CUMMETPUHU.

Haxomute BenWYMHBI YIJIOB HM3MEPEHHUEM C IIOMOIIBIO TPAHCHOPTHPA, CTPOUTH YIJIBI
3alaHHON BEJIMYMHBI, NIOJIB30BAThCA MPU PELIECHUN 3a7a4 IpaJyCHONM MEpPOH YIJIOB, PaclO3HABATh
Ha 4epTe’Kax OCTPBIN, NPAMOM, Pa3BEPHYTHIA U TYIIOU YIJIBL.

BpluncnaTe [IMHY JIOMaHOM, IIEpUMETP MHOIOYIOJIbHUKA, II0JIb30BAThCA CAMHULIAMU
WU3MEPEHMS JJIMHBI, BBIPAXKaTh OJHU €IMHULIBI U3MEPEHUS JUIMHBI Yepe3 APYyTHE.

Haxonutsb, UCIONB3ysl YEPTEKHBIE UHCTPYMEHTBI, PACCTOSHUSA: MEXKIY IBYMs TOYKAMH, OT
TOYKH JI0 NPSAMOM, JJIMHY IIyTH HAa KBAJPATHON CETKE.

Boruucnare miomaas GUryp, COCTaBIeHHbIX U3 MPSIMOYTOJIBHUKOB, UCIOIb30BaTh pa3OueHNe
Ha TPSAMOYTOJbHUKU, Ha paBHble (UTYpHl, JTOCTpPAaMBaHUE 10 MPSIMOYTOJIbHHMKA, MOJIb30BaThCS
OCHOBHBIMM E€IUHULAMU M3MEPEHHUs IUIOLIANH, BBIPaXKaTb OJHM €JUHULBI MU3MEPEHUS ILIOLIANN
yepes ApyTHe.

Pacnio3HaBaTh Ha MOJENAX M M300paKEHUAX MUPAMUAY, KOHYC, IWJIMHAP, HUCIOIb30BATh
TEPMHUHOJIOTHIO: BEPILIMHA, pedpo, rpaHb, OCHOBAHUE, pa3BEPTKA.

N300pakaTh Ha KJIeT4aToi Oymare NpsMOYTOJIbHBIN Mapasieenumne.

Boruncnsate 00b€M NpSMOYTOJBHOTO MapajulieNenunena, Kyba, MOJb30BaThCS OCHOBHBIMU
eIMHUIIAMU U3MEpPEHUs 00bEMa;

Pemate HecnmokHbIE 337a4d HA HAXOXKIACHUE T'€OMETPUYECKHX BEIWYUH B INPAKTHYECKUX
CUTyalUsX.

YueOHblii Kypc «Aaredopa»

K konnmy oOyuenus B 7 kJjacce oOydaroIIMNCS MOMYYUT CIEAYIOUIUE IPEIMETHBIE
pE3yJIbTaThI:

Yucia v BbIYUCTICHUSA

BrImonHATe, coderas YCTHBIE M IUChbMEHHbIE NpUEMBI, apupMETHYECKHe IeHCTBUS C
palnMoOHAIbHBIMU YUCIIAMH.

HaxonnTp 3Ha4€HUS YHCIOBBIX BBIPAKCHUN, TPUMEHSITH pa3HOOOpa3HbIE CIIOCOOBI 1 PUEMBI
BBIUMCIICHUS 3HAUYCHUH APOOHBIX BBIPAXKEHUH, COIEPKAILNX OOBIKHOBEHHBIE M IECSITUYHBIE TPOOH.



[TepexoauTs OT OMHON (OPMBI 3aMHMCH YKCEN K Apyrou (mpeoOpa3oBHIBATH JECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH B OECKOHEUYHYIO
JECATUYHYIO APOOB).

CpaBHUBaTh U YIIOPSAI0UYNBATh PALIMOHAJIBHBIE YUCIIA.

OxpyrisTh uucna.

BbINONHATE NPUKUAKY U OLIEHKY pe3yJibTaTa BBIYMCIIEHHWH, OLIEHKY 3HAYEHHUM YHCIIOBBIX
BBIPAKCHUI. BBINTOIHATE AEUCTBUS CO CTENIEHSAMHU C HATYPAJIBHBIMU ITOKA3aTEIISIMHU.

[IpuMeHsTh IPU3HAKU JEIMMOCTH, Pa3JI0kKEHUE HA MHOKUTEIIN HATypaJIbHbBIX YU CEIL.

Pemarp mNpakTUKO-OPUEHTHPOBAHHBIE 3a/ayd, CBSA3AHHBIE C OTHOLICHUEM BEIINYMH,
IIPONOPLIMOHAIBHOCTBIO BEJIMYMH, IIPOLIEHTAMHU, UHTEPIPETUPOBATh PE3YyJIbTaThl PELIECHUS 3a7au C
y4€TOM OrpaHUYEHUI, CBA3aHHBIX CO CBOMCTBAMHU PacCMATPUBAEMBIX OOBEKTOB.

Auaredpanyeckue BbIpaKeHHs

Hcnonb3oBare anreOpandyeckylo TEPMUHOJIOTHIO U CHUMBOJIMKY, IPUMEHATh €€ B Ipolecce
OCBOCHHUSA y4yeOHOT0 MaTepuaa.

HaxonuTh 3HaueHust 0yKBEHHBIX BbIPAKEHUM MIPU 33JJaHHBIX 3HAUEHUSX IEPEMEHHBIX.

BrimonHATe mpeoOpazoBaHus LENOTO BBIPAKEHUS B MHOTOWICH MPUBEICHUEM ITOJ0OHBIX
CJIaraeMbIX, PaCKpbITHEM CKOOOK.

BbINONMHATE yMHOKEHUE OJHOYJIEHAa HAa MHOTOWIEH M MHOIOWIEHAa HAa MHOTOYIIEH,
IPUMEHATH (POPMYJIBI KBaJpaTa CyMMbI M KBaJlpaTa pa3HOCTH.

OcCy1IecTBIATh pa3j0KEHUE MHOMOWIEHOB HA MHOXUTEIN C TIOMOIIIbIO BEIHECEHUS 32 CKOOKHU
00111er0 MHOXKUTEIS, TPYIIIUPOBKHU CJIaraeMbIX, IPUMEHEHHs (POPMYJT COKPAIIEHHOTO YMHOXKEHHUS.

[IpumensTh TpeoOpa3oBaHusl MHOTOWIEHOB JUIsl PELICHUS Pa3IMUHBIX 3a/1a4 U3 MaTeMaTUKH,
CMEXKHBIX IIPEIIMETOB, U3 PEaIbHON IIPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEW € HATypaJlbHBIMM IOKa3aTeIsIMHU JUIsl MPeoOpa3oBaHUs
BBIPAYKECHHUIA.

YpaBHeHus U HePaBEeHCTBA

Pemarp nuMHENHHbIE ypaBHEHHs C OJHOH INEPEMEHHOM, NMPHUMEHss IpaBWJa IEpexoAa OT
HCXOJHOTO YPaBHEHHUS K paBHOCUILHOMY eMy. [IpoBepsTh, ABIISETCS JIM YUCIIO KOPHEM YpaBHEHHUSI.

[TpumensTH rpaduyeckre MeTOIbl PHU PEILICHUH JTMHEHHBIX YPAaBHEHUH U UX CUCTEM.

[TonOupars mpuMepsl map 4Huces, SBISIOIUXCS PELICHUEM JMHEWHOIO YpaBHEHHUS C JABYMS
IIEPEMEHHBIMH.

CrpouTh B KOOPIMHATHOW IUIOCKOCTH TIpaduK JMHEMHOrO YpaBHEHHMs C JByMs
NIEPEMEHHBIMH, TOJIb3YsICh TPaUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemarp cuctembl OBYyX JIMHEHHBIX YpaBHEHUH C JBYMs INEpEMEHHBIMH, B TOM YHCIE
rpapuyecKu.

CocTaBnaTh W pemiath JUHEHHOE YpaBHEHHE WJIM CHUCTEMY JIMHEHHBIX ypaBHEHUU IO
YCIOBUIO 33aJaud, WHTEPIPETUPOBATL B COOTBETCTBUM C KOHTEKCTOM 3aJaud IOJY4YEHHBIN
pe3ynbTar.

DyHKUMH

N3o0paxaTh Ha KOOPAUHATHON MPSIMOM TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM KOOPIMHATAM,
Jy4H, OTPE3KH, UHTEPBAJIbI, 3alMChIBATH YHCIOBBIE IPOMEXKYTKH Ha aareOpanueckoM s3bIKe.

OTmeuaTh B KOOPJIMHATHON MJIOCKOCTH TOYKH IO 33/1aHHBIM KOOPAWHATaM, CTPOUTH Ipaduku
TUHEUHBIX QyHKIu. CTpouTh rpaduk GyHKIMU Y = [X|.

OnuceiBaTh ¢ MOMOIIBIO (PYHKUINN U3BECTHBIE 3aBUCUMOCTH MEXAY BEIMYUHAMH: CKOPOCTb,
BpeMsl, pPacCTOSIHUE, [IeHa, KOJIMYECTBO, CTOUMOCTh, TPOU3BOAUTEIBHOCTD, BpeMsl, 00BEM padoThI.

Haxoauts 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[TonumaTh Tpaduueckuil cmoco® mHpeicTaBiIeHUs MU aHanIW3a HHGOpMAIMM, W3BIEKAaTh U
UHTEPIPETUPOBATH HHPOPMAIIHIO U3 TPadUKOB peaIbHBIX MPOIECCOB U 3aBUCUMOCTEH.

K xonmy oOyueHuss B 8 kilacce oOOy4aromMiCs TMONYyYUT CIEAYIOUIHE TMPEAMETHBIC
pE3yJIbTATHI:

Yuciia 1 BbIYUCICHUA

Hcnonp30BaTh HayallbHBIC TIPEJCTABICHUS O MHOMKECTBE JCHCTBUTEIBHBIX YHCEN JUIS
CpaBHEHHsI, OKPYIJICHHs M BBIYMCICHHMN, H300pakaTh JACHCTBUTEIbHBIC YHCIA TOYKAMHU Ha
KOOPJMHATHOU MPSIMOM.



[IpuMeHATH NOHATHE apUPMETUYECKOTO KBAJAPATHOIO KOPHS, HAXOAUTh KBaJpaTHbIE KOPHH,
UCTOJNB3yd TPU HEOOXOAMMOCTH KaJIBKYJIATOP, BBINOJHATh IPEoOpa30OBaHUsl BBIPAKCHUH,
COJIEp KALINX KBaJpaTHbIC KOPHH, UCIIOJIBb3Ysl CBOMCTBA KOPHEH.

Hcnonp30BaTh 3amucH OOJNBIIMX W MaJlbIX YHCEN C IOMOIIBIO JIECATUYHBIX JpoOel u
creneHel yucina 10.

Auaredpanyeckue BbIpaKeHHs

[IpuMeHATh NOHATHE CTENEHU C LEeNbIM IOKa3aTelaeM, BBIIOJIHATh MpeoOpa3oBaHUs
BBIPAKEHUI, COAEPIKALLMX CTEIIEHU C LIETIbIM [10KA3aTEIEM.

BBINONHATE TOXIECTBEHHBbIE NPEOOpa3OBaHMs PALMOHAIbHBIX BBIPDAKEHUH Ha OCHOBE
MpaBUJI ICHCTBUNA HAJl MHOTOWJICHAMH M aJIreOpandecKuMu JIpOoOsMU.

PackiaapiBaTh KBaApaTHbIN TPEXUIEH HA MHOXKUTEIH.

[TpumensaTh peoOpa3oBaHus BBIPAKEHUH IS PELICHUs Pa3IMYHbIX 33/1a4 M3 MaTeMaTHKH,
CMEXHBIX [TPEIMETOB, U3 PeaIbHON MPAKTUKH.

YpaBHeHusI 1 HEPaBEeHCTBA

Pemare nuHeliHble, KBaJpaTHbIE YpaBHEHMsI M PALMOHAJbHbIE YpPaBHEHHUs, CBOJALIMECH K
HUM, CUCTEMBI JIByX YPaBHEHUH C IBYMs [I€PEMEHHbBIMHU.

[IpoBouTh mpocTeiine UcciIeOBaHUs YPAaBHEHUN M CHUCTEM ypaBHEHUH, B TOM YHCIE C
MpUMEHEHHEM TIpaUuecKuX MpeAcTaBIeHul (YCTaHaBIMBATh, UMEET JIM YPaBHEHUE WM CHUCTEMa
YPaBHEHMI pELIeHHUs], €CIIM UMEET, TO CKOJIbKO, U Ipoyee).

[lepexonuTe OT cilOBeCHOW (OPMYIMPOBKM 3ajauyd K €€ ainredpanyeckol Mojenu c
IIOMOILIBIO COCTABJICHUS] YPAaBHEHMs WM CHCTEMbl YPABHEHUH, HHTEPIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3aJ]au MOJyYEHHBIH pe3yJibTaT.

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB I CPABHEHUS, OLECHKH, pellaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOM MEpPEeMEHHOW M WX CHCTEMBI, JaBaTh TIpadUUeCKyl0 HILUTIOCTPALUIO
MHOYKECTBa PELICHNI HEPaBEeHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHT

IToHnMaTh M HCMONIB30BaTh (PYHKLUMOHAIbHbBIE MOHATHS U SI3bIK (TEPMUHBI, CUMBOJIMYECKHE
0003Ha4YeHHUsI), ONpEAENATh 3HAaUeHHE (PYHKUMU MO 3HAUEHUIO apryMeHTa, ONpeeNsiTh CBOICTBa
¢byHKIMU 10 e€ rpaduKy.

Crpouts rpaduKu 31€eMEHTapHbIX PYHKINNA BUJA:

y=k/x,y=x2,y =x3,y = [x|, y = VX, OnHCBIBaTH CBOHCTBA YHCIOBOI (DYHKIMH 110 €&
rpaduky.

K xoHmy oOyueHus B 9 kJacce OOy4aroIIMHCS TMOJYYUT CIEAYIOUIME MpeAMETHbIe
pe3yJIbTaThI:

Yucsia ¥ BbIYUCICHUSA

CpaBHUBaTh U YIIOPSAI0YMBATH PALIMOHAIBHBIE U HPPALlMOHATIbHBIE YUCIIA.

BrimonHaTe apudmernyeckre ACHCTBUS C PALMOHAIBHBIMU YHCIAMHU, COYeTas YCTHbIE U
MMCbMEHHBIE TPUEMBI, BBITTOJIHATH BEIUMCIICHUSI C UPPALIMOHATIBHBIMU YHCIIAMHU.

HaxonuTe 3Ha4YeHMs CTENEHEH C LEIbIMM MOKA3aTeNsIMU U KOpPHEH, BBIUUCIATH 3HAUYECHHUS
YHCJIOBBIX BBIPAXKEHUH.

OKpyrisTh AEUCTBUTEIBHBIE YUCIIA, BBIIOIHATh IPUKUAKY PE3yIbTaTa BBIYMCIECHUMN, OLIEHKY
YHCIIOBBIX BBIPAXKEHUH.

YpaBHeHHs U HEPABEHCTBA

Pemarp nuHelHbIe U KBaJlpaTHbIE YPaBHEHUSI, ypaBHEHUS, CBOSAIIMECS K HUM, [IPOCTEHIIINE
IpoOHO-pallMOHATIbHBIC YPaBHEHHUS.

Pemarp cucreMbl NBYX JMHEWHBIX ypaBHEHUH C JBYMsl NEPEMEHHBIMU U CHCTEMBI JBYX
YPaBHEHU, B KOTOPBIX OHO YPAaBHEHUE HE SBJIAETCS JTMHEWHBIM.

Pematp TekcToBbIE 3aauM anreOpandyeckuM CrocoOOM C TOMOIIbIO COCTABIIEHUS! YPaBHEHUS
WM CUCTEMBI IBYX YPAaBHEHUH C IBYMs IEPEMEHHBIMH.

[IpoBoauTh mpocTEINE MCCIECIOBAHUS YPAaBHEHUW M CUCTEM YpPAaBHEHHU, B TOM YHUCJE C
IpUMEHEHHEM TIpaUuecKuX MpeacTaBieHull (yCTaHaBIMBATh, UMEET JIM YPaBHEHUE WM CHUCTEMaA
YpaBHEHHH peLeHUs], €CIIH UMEET, TO CKOJIbKO, U IIpoYee).

Pemate nuHEiiHBIE HEpPaBEHCTBA, KBAJApaTHbIE HEPABEHCTBAa, HW300pakaTh peIICHUE
HEpaBEHCTB Ha YNCJIOBOW MPSIMOI1, 3aIIMCBIBATh PEIIEHUE C TIOMOIIBIO0 CUMBOJIOB.



Pemathe cucTeMbl TMHEHHBIX HEPaBEHCTB, CUCTEMBI HEPABCHCTB, BKIIOYAOININE KBaIpaTHOE
HEPaBEHCTBO, M300pa)kaTh pEIICHHWE CUCTEMBbl HEPABEHCTB HA YHMCJIOBOH NPSMOM, 3aluChIBATh
peIIeHUE ¢ TIOMOIIBIO0 CHMBOJIOB.

Hcnonp30BaTh HEpAaBEHCTBA IPU PELICHUH PA3IMYHBIX 3a]1a4.

DOYyHKIUH

Pacnio3naBath (pyHKIMHM M3y4eHHBIX BUIOB. [IOKa3bIBaTh CXEMAaTUYECKH PACIOJIOKEHHE Ha
KOOPJAMHATHOM MI0CKOCTH rpadukoB GyHkui Buma: Y = kx, y = kx + b, y = k/x, y = ax2 + bx + c,
y = x3, y = Vx, y = ||, B 3aBucHMOCTH OT 3HauYeHHiI KO>((HIMCHTOB, OMMCHIBATH CBOHCTBA
byHKIMA.

Crpouth M u300paXkaTb CXEMAaTUYECKH TpapuKH KBAJPAaTHYHBIX (YHKIMHA, OMHCHIBATH
CBOMCTBa KBaJIpaTHUHBIX (QYHKIUH 10 UX Tpadukam.

Pacrnio3naBath KBagpaTHUHYI0 (QyHKIUIO 10 (hopMyJsie, MPUBOAUTH MPUMEPHI KBaAPATHUHBIX
GbyHKIMIA U3 peabHO KU3HHU, (PU3NKH, TEOMETPHU.

Yuci0BbIe MOCTAEI0BATEIbHOCTH U NPOrPeccHu

PacriosHaBath apudmMeTHyYeCKyr0 M T€OMETPUYECKYI0 MPOTPEecCHH NPH pasHBIX CII0CO0ax
3aJJaHHS.

BBIMOMTHATE BBIYMCICHUS C HCIOIB30BaHHEM (OPMyNI N-rO 4wieHa apuPMETHYECKOH u
r€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300paxkaTh 4ieHBI IOCIEI0BATEILHOCTH TOYKaMH HA KOOPAWHATHON TNIOCKOCTH.

Pemrate 3amaum, CBSA3aHHBIE C YHCIOBBIMH ITOCIIEIOBATEIBHOCTSIMH, B TOM YHCJIE 3a/1a4H U3
peanbHOM )KU3HU (C UCHOIB30BaHUEM KaJIbKYIIATOPA, IIM(POBBIX TEXHOIOTHUIN).

Yueonblii kypce «I'eomeTpusi»

K xonmy oOyuyenuss B 7 KJjacce OOy4yaroIIMICS TMOJYyYUT CICAYIOIIME MPEIMETHbBIC
pe3yabTaThI:

PacrioznaBaTh  M3yueHHbBIE TeoMeTpuuyeckue (QUrypbl, OINpeneisTh HUX  B3aUMHOE
pacroyio’keHue, n300pakaTb reoMeTprUUecKue (PUrypsbl, BHITOIHATh YEPTEKHU 110 YCIOBHUIO 33/1a4H.
W3mepsATh JIMHEHHbIE U YIJIOBbIE BEIMYMHBI. PemiaTe 3a1auv Ha BBIYUCIEHHE JUIMH OTPE3KOB U
BEJIMYHH YTJIOB.

Jlenate rpyOyr0 OLIEHKY JIMHEHHBIX M YIJIOBBIX BEJIMYMH MPEIMETOB B pEalbHOW >KU3HH,
pa3MepoB MPUPOJIHBIX 00BEKTOB. PazinnuaTs pasmMepsl ’TUX 0OBEKTOB 10 MOPSAAKY BETUYUHBI.

CTpouTh 4epTeKH K T€OMETPUUECKUM 3a/ladaM.

[losnp30BaThCs NIpU3HAKAMHU PaBEHCTBA TPEYTOJIbHUKOB, UCIIOJIB30BATh MPU3HAKU U CBOWCTBA
paBHOOEPEHHBIX TPEYTOJILHUKOB IPU PELICHUH 3a]1a4.

IIpoBOAUTD TOTUYECKUE PACCYKACHUS C UCIIOJIB30BAHUEM I€OMETPUUECKUX TEOPEM.

[lonb30BaTbcs TNpU3HAKAMU PABEHCTBA MPSIMOYTOJIBbHBIX TPEYrOJIbHUKOB, CBOHCTBOM
MeIMaHbl, NPOBEAEHHOM K THUIOTEHY3€ MpPSIMOYTOJIBHOIO TPEYrOJIbHUKA, B  PEIICHUU
reOMEeTPUUYECKUX 3a/1a4.

OmnpenensaTh napasieIbHOCTh MHPSMBIX C HOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMH
cekymas. OnpenensTs MapajiebHOCTh NMPSAMBIX C MOMOIIbIO PaBEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK APYroy IPsIMOiA.

Pemars 3a1aun Ha kieTyaToit Oymare.

[IpoBOIUTH BBIYMCICHUS M HAaXOIUTh YHUCIOBbIE M OyKBEHHBIE 3HA4YECHUS YIJOB B
reOMETPUUYECKUX 3aJjauyax C UCIOJb30BaHUEM CYMMBbI YIJIOB TPEYTOJbHUKOB U MHOTOYTOJIbHUKOB,
CBOWCTB YIJIOB, 00pa30BaHHBIX IPU MEPECEUSHNUH JIBYX NapallIeNIbHBIX MPSMbIX ceKyllei. PemaTs
MIPaKTUYECKHE 3a/1a4l Ha HAX0XIEHHUE YTJIOB.

Brnaners nmoHATHEM T€OMETPHUECKOTO MECTa TOYEK. YMETh OIpeeNATh OUCCEKTPHUCY yIia U
CepeMHHBINA NEPIIEHIUKYIIAP K OTPE3KY KaK T€OMETPHUUECKHE MECTa TOUEeK.

@opMyIUpOBaTh OINPENEIECHUS] OKPYXHOCTU M Kpyra, XOopAbl M AMaMeTpa OKPYXKHOCTH,
MOJIb30BATHCSI UX CBOMCTBAMU. Y METh IPUMEHSTH 3T CBOMCTBA MPU PEIICHUHU 3aa4.

Bianers noOHATHEM OINKMCAHHOW OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMEThb HAaxOIHUTh €€
ueHtp. [lonb3oBarbes (akTamMu O TOM, 4TO OMCCEKTPUCHI YIIOB TPEYTOJbHUKA IMEPECEKAroTCs B
OHOM TOYKE, M O TOM, 4YTO CEPEIMHHBIE MEPHNEHAUKYJSAPbBl K CTOPOHAM TpPEYTrOJIbHHUKA
MEePECEKAIOTCsl B OJTHOM TOYKE.



Bnagetp moHsAITHEM  KacaTelIbHOM K  OKPY>KHOCTH, MOJIb30BAThCS  TEOPEMOM O
MEePIEHUKYISIPHOCTH KacaTelbHOM U pajinyca, MPOBEAEHHOTO K TOUKE KaCaHHUSI.

[lonb30BaTbcs  MPOCTEUIIUMHU  TEOMETPUYECKMMH  HEPABEHCTBAMM, IOHUMAaTh  UX
[IPAKTUYECKUM CMBICII.

[IpoBOANTH OCHOBHBIE T€OMETPUUECKHUE TOCTPOCHUS C MTOMOIIBIO HUPKYJIS U JINHEHKU.

K konmy oOyuenus B 8 kJjacce oOydYarOIIMiiCS TOMYYUT CIEAYIONIUE MPEAMETHBIC
PE3yJIbTaTHI:

Pacnio3naBaTh OCHOBHBIE BHU[bI UYETHIPEXYTOJBHUKOB, UX DJJIEMEHTHI, IOJIb30BAaThCA HX
CBOMCTBaMH IMPH PEHICHUH F€OMETPUUECKUX 3aau.

[IpuMeHATHh CBOMCTBA TOYKH MEpEeCceUEHUs: MEANaH TPEyrojabHUKa (LIEHTpa Macc) B PEIICHUU
3ajad.

Buianers noustueM cpeaHel TMHUU TPEYTOJIbHUKA U Tpareluu, IPUMEHSITh UX CBOMCTBA MpHU
peumieHnn reomeTpuyeckux 3anad. [lomb3oBaTtbes  Teopemoit  ®Pameca U TeopemMod O
MPONOPIUOHAIBHBIX OTPE3KaX, MPUMEHSTh UX IS PEIICHUS] TPAKTUYECKUX 3a]1ay.

[IpuMeHsTh PU3HAKY [TO100US TPEYTOJFHUKOB B PEHICHUH T€OMETPHUYECKHX 3a/1au.

[Tonw3oBatbest Teopemoit [ludaropa mist pemreHruss reOMETPUUECKUX U MPAKTHYECKUX 3a7ad.
CtpouTh MaTeMaTH4YeCKyl0 MOJETbh B MPAKTHUYECKUX 3a/layaX, CaMOCTOSATEIbHO JeNaTh YepTExX U
HaxO0JIUTh COOTBETCTBYIOIIUE JIJIUHBI.

Brnagerp mOHATHSAMH CHHYCa, KOCHMHYcCa M TaHT€HCAa OCTPOro yria MpsSMOYTOJbHOTO
TpeyronbHuka. [101630BaThCs STUMU MOHATUSAMH JIJIS1 PEIICHUS] IPAKTUYECKUX 3aad.

Boruncnsate (pa3nuuHbIMU crioco0aMu) IIIOHIalb TPEYToJIbHUKA U TUIOIIAId MHOTOYTOJIBHBIX
¢buryp (moNB3ysACh, TIe HEOOXOAUMO, KAIBKYJISATOpOM). [IpUMEHSTH MONydYCHHBIE YMEHUS B
MPAKTUYECKHX 3ajauax.

Bianers mMOHATUSIMM BIHUCAHHOTO M IIEHTPAJBLHOTO YIJIa, HCIOIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJaX, YIJIax MEXIy XOpAaMHU (CeKyUIMMH) U yriie MeX]y KacaTelIbHOW U XOPJ0i Mpu
peIIeHuU TEOMETPUIECKUX 3a/1a4.

Brnaners moHATHEM ONMCAHHOTO YETBHIPEXYTOJIbHMKA, MPUMEHATH CBOMCTBA ONHCAHHOIO
YETBIPEXYTOJIbHUKA TIPH PEIICHUH 3a]1a4.

[IpuMeHATh MONMyYEHHbIE 3HAHUS HA MPaKTUKE — CTPOUTh MAaTE€MaTUYECKHEe MOJEIU AJis
3a/1a4 pealbHOM KU3HU U TIPOBOJUTH COOTBETCTBYIOIINE BHIUUCICHUS C IPUMEHEHUEM TIOJI00US 1
TPUTOHOMETPHH (ITOJIb3YSACH, TJIe HEOOXOANMO, KaTbKyJIATOPOM).

K xonmy oOyueHuss B 9 KkJjacce o0Oy4arOImMICS TOJYYUT CIEAYIOIIME TPEIMETHBIC
pe3yIabTaThI:

3HaTh TPUTOHOMETPUUYECKHE (DYHKIIUU OCTPBIX YTJIOB, HAXOAUTH C UX MOMOIIBIO Pa3IUYHbBIC
AJIEMEHTHI MPSMOYTOJIBHOTO TPEYTroJdbHUKA («pEUIeHHE MPSMOYTOJIbHBIX TPEYTOIBLHUKOBY).
Haxonuts (¢ momMoIpio KaabKyJIsaTOpa) JUTMHBI U YTIIbI TSI HETAOJWYHBIX 3HAUCHUM.

[Tonb3oBatbes (hopmynamMu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPHUYECKHM TOXKIECTBOM
JUTSI HAXOXKJACHUST COOTHOIICHUH MEXTy TPUTOHOMETPUUECKIUMH BETMIHMHAMM.

Hcnonbs30BaTh TeOpeMbl CHUHYCOB M KOCHHYCOB JJII HAXOXKJICHHS PA3JIMUYHBIX 3JIEMEHTOB
TPEyTObHUKA («pElIeHNEe TPEYTOJIBHUKOBY ), TPUMEHSATh UX TIPH PEIICHUU T€OMETPUIECKUX 3aad.

Brnagerp moHATHSAMH MpeoOpa3oBaHUs MOAO0OMS, COOTBETCTBEHHBIX JJIEMEHTOB MOIOOHBIX
¢uryp. [lonp3oBaTbcsi CBOMCTBAMHU TOJ00MS MPOU3BOIBHBIX (DUTYpP, YMETh BBIYHUCIATH JIJTUHBI U
HaXOJUTh YIibl Y MOAOOHBIX ¢uryp. [IpuMeHsTh CBONCTBA MOM00US B MPAKTHYECKHX 3a/Jayax.
YMeTb NPUBOIUTE IPUMEPHI TTOTI0OHBIX (PUTYP B OKPYIKAFOIIIEM MHUPE.

[Tons30BaTbest TeopeMamMu O MPOU3BEIECHUU OTPE3KOB XOPA, O MPOU3BEICHUU OTPE3KOB
CEKYIIIHNX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaTbCs BEKTOpaAMU, MIOHUMATh UX TEOMETPHUECKUN U (PU3NUECKHi CMBICI, TPUMEHSATh
WX B PEIICHHH TEOMETPUYECKUX M (U3MYECKUX 3amad. [IpuMEHSITh CKaJIpHOE MPOU3BEICHHE
BEKTOPOB ISl HAXOXKACHUS JJIMH U YTJIOB.

[lonb30BaTbcss METOAOM KOOpAWMHAT Ha IUIOCKOCTH, TPUMEHSATh €ro B pelIeHUU
F€OMETPUYECKUX U MPAKTUUYECKUX 3a]1a4.

Brnagers MOHATHSMHM MPaBHWIBHOIO MHOTOYTOJIBHHMKA, JIMHBI OKPY>KHOCTH, JUIMHBI JYTH
OKPY>KHOCTH U PaJWaHHOW Mephl yIJIa, YMETh BBIYMCIATH IUIOMIA[b Kpyra M €ro 4Yacrei.
[IpuMeHsTh MOoTy4YeHHbIE YMEHUS B IPAKTHUECKUX 3a/1a4ax.



Haxonute ocu (MM LEHTPBI) CUMMETPUM (QUTYp, NPUMEHATh [ABHKEHUS IUIOCKOCTH B
MIPOCTEUIINX CIIyYasix.

[IpyMeHATh NMONMYYCHHBIE 3HAHUS HAa NPAKTUKE — CTPOUTh MAaTEMAaTUYECKUE MOJCIH JUIs
3aJ1a4 peasibHOM JKU3HU U NMPOBOJUTH COOTBETCTBYIOLME BBIYMCIECHUS C IPUMEHEHUEM 10J100UsI U
TPUTOHOMETPHUUECKUX (PYHKIMH (TI0JIB3YSACH, I/1€ HEOOXOIUMO, KAJIBKYJIATOPOM).

Y4eOHblil Kypc «BeposiTHOCTD M CTATHCTHKAY

K xonmy oOyueHuss B 7 KJjacce OOYyYarOIIMKCS TMONYYUT CIEAYIOUIHE TPEAMETHBIC
pe3yabTaThI:

YuraTh nH(OPMAIIHIO, TPEICTABICHHYIO B Ta0IMIIAX, HA TUarpaMMax, MpeaCTaBIsATh TaHHbIE
B BHJIC€ TaOJHI], CTPOUTHh AUArpamMMbl (CTOJIOMKOBBIC (CTOJOYATHIE) M KPYTOBBIE) MO MacCHBaM
3HA4YCHU.

OnuceiBaTh M HMHTEPIPETHUPOBATH pPEAJbHBbIE YHCIOBBIE JIAHHBIE, IPEICTaBICHHBIE B
TaOJIMIIax, HA TUarpamMMax, rpapukax.

Hcnonws3oBarh 11 ONHMCAHMS JAHHBIX CTATHCTHMYECKUE XapaKTEpUCTUKHU: CpelHee
apupMeTHIecKoe, MeIana, HanOoJbIlIee U HANMEHBIIIEe 3HAYCHUs, pa3Max.

HNmets mpencraBieHwe O CIOydyallHOM HM3MEHYMBOCTH Ha MpUMepax IeH, (PU3NYECKUX
BEJIMYMH, aHTPOIIOMETPUUYECKUX JIaHHBIX, UMETh MIPE/ICTABICHUE O CTATUCTUYECKONW YCTOMYMBOCTH.

K konmy oOyuenus B 8 kJjacce oOydamoImuiics MOMYyYUT CIEAYIOLIUE MPEAMETHBIC
pe3yJIbTaThl:

W3Bnekars u npeoOpa3oBeiBaTh WHGOPMAIIMIO, IPEJCTABICHHYIO B BHIe TAaOIUI, TUarpamwm,
rpaduKOB, MPEICTABIATH JaHHBIE B BUJIE TAOIUII, AMArpamMM, TpaduKOB.

OnuceiBaTh JaHHBIE ¢ MOMOUIIBIO CTATUCTUYECKUX MOKA3aTeNed: CPEeHUX 3HAYECHUH U Mep
paccenBanus (pa3max, JUCIIEPCHS U CTaHAAPTHOE OTKJIOHEHHUE).

HaxoauTh 4acTOTHI YHCIOBBIX 3HAUEHUN M YaCTOTHI COOBITUMN, B TOM YHCIIE MO pe3yjbTaTaM
W3MEPEHUI 1 HAOIIOICHUH.

HaxoauTs BepOATHOCTH CIydyalHBIX COOBITHI B OMBITaX, 3HAS BEPOSITHOCTH 3JIEMEHTapHBIX
COOBITHH, B TOM YHCJI€ B OIBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH.

Hcnonb3oBath rpaduueckue MOAETH: IEPEBO CIYYalHOTO SKCIEPUMEHTa, JUarpammbl
Dlinepa, ynciosas npsmasi.

OnepupoBarb MNOHATHSIMHU: MHOXECTBO, ITOJMHOXECTBO, BBIIIOJHATh ONEpPALUH  HAJ
MHO>KECTBaMU: OOBEIMHEHHE, IEePECEUEHUE, JIOMOJHEHHE, IMEPEUUCHISITh 3JIEMEHThl MHOXKECTB,
MIPUMEHATHh CBOMCTBA MHOKECTB.

Hcnonp3oBath rpaduyueckoe npeacTaBIeHue MHOKECTB U CBSI3€H MEKy HUMU JJIs OIUCAHUS
MIPOLIECCOB U SBIICHUH, B TOM UHKCIIE NP PEIICHUH 33]1a4 U3 IPYTUX yUeOHBIX MPEAMETOB U KypCOB.

K xonmy oOyueHuss B 9 KkJjacce o0OyyarOIMIiCS TOJYYUT CIEAYIONIME TPEIMETHBIC
pE3yJIbTaTHhI:

N3Bnekats u mpeoOpa3oBbIBaTh HH(M)OPMAIUIO, TPEACTABICHHYIO B PA3IMYHBIX UCTOYHUKAX B
BU/JIE TaOIHII, TUarpamMm, rpaduKoB, MPEACTABIAThH JaHHbIE B BHJIE TAOIUII, TUarpamm, rpadukos.

Pemarp 3amaun opraHM30BaHHBIM IEPEOOPOM BApUAHTOB, a TAKXKE C MCIOJIb30BAaHHEM
KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcnonp3oBaTh onucaTenbHbIE XapaKTEPUCTUKU JII MAacCHUBOB YHCIIOBBIX JAHHBIX, B TOM
4HCJIE CPEHUE 3HAUEHUS U MEPHI pACCEUBAHUS.

HaxoauTh yacToThl 3HaYeHUH M YacTOThI COOBITHS, B TOM YHCIE IMOJB3YACh pe3yJbTaTaMH
MIPOBEIEHHBIX U3MEPEHUN U HAOIIOICHUIA.

Haxonuth BEpOATHOCTH CITy4alHBIX COOBITUI B M3YYCHHBIX OMBITAX, B TOM YHCJIE B OMBITAX C
PaBHOBO3MOXKHBIMH JJIEMEHTAPHBIMH COOBITHSIMH, B CEPUSX HUCIBITAHUN 10 MEPBOrO yclexa, B
cepusX UcnblTaHui bepHyn.

NMets npeacrasiaeHue o Cly4alHON BEJIMYUHE U O PaCIPEIEICHUN BEPOSTHOCTEM.

Hwmets mpeacTaBieHUEe O 3aKOHE OOJBIIMX YHUCEN KaK O MPOSBICHUH 3aKOHOMEPHOCTH B
CITy4ailHOM M3MEHYUBOCTH U O POJIM 3aKOHA OOJIBIINX YHCENT B IPUPOJIE U OOIIECTBE.

TEMATHYECKOE IINTAHUPOBAHHE



YUEBHbBINA KYPC «<MATEMATHUKA»

5 KIIACC
KoauvecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanue
Ne Koutrpo Ilpaktuy  (uu¢posbie)
pa3aeyioB U TeM
n/m Bcero  JIbHBIE ecKHe o0pa3oBaTeJbHbIE
NMPorpamMmbl
pabdoTbl = padoTHI pecypcebl
HarypanbHble unca.
1 JeticTBus ¢ 43 2 bubmorexa LOK
https://m.edsoo.ru/7f4131ce
HATypaJbHBIMU YHCIIAMU
5 Harnsignast reometpust. 12 2 bu6nuoreka [JOK
JIvHMM Ha TIJIOCKOCTH https://m.edsoo.ru/7f4131ce
bubmnoreka IIOK
3 OOkikHOBeHHbIC ApOOH 48 2 https://m.edsoo.ru/7f4131ce
4 Harnsgnas reomerpus. 10 1 bubnnoreka IIOK
MHOTOyTroabHUKH https://m.edsoo.ru/7f4131ce
bubnnoreka IIOK
5 0 38 2
Hecsritbie Apobu https://m.edsoo.ru/7f4131ce
Harnsannas reomerpusi.
6 Tena u ¢purypsl B 9 1 bubmorexa LHOK
P https://m.edsoo.ru/7f4131ce
MIPOCTPAHCTBE
7 [ToBTOpEHUE U 10 1 bubmuoreka [JOK
000061IeHNE https://m.edsoo.ru/7f4131ce
OBUIEE KOJIMYECTBO 170 7 4
YACOB I10 ITPOTPAMME
6 KIIACC
KoanvecrBo yacos DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3ie/ioB Konrpo IpakTuy (ungposbie)
n/n U TEM NIPOrpaMmmbIl Bcecero JbHbBIE ecKue Oﬁpa30BaTeJILHbIe
padoThbI padoThbI pecypchl
bubmuorexa [JOK
! Hatyparbhtie smera 30 L https://m.edso00.ru/7f414736
5 Harnsgaas reomerpus. 7 bubmuorexa [JOK
[IpsiMbIe Ha TUIOCKOCTH https://m.edso0.ru/7f414736
bu6mmoreka [IOK
3 Jlpodu 32 L L https://m.edso0.ru/7f414736
4 Harnsnnas reomerpust. 6 1 bubnuotexa [JOK
Cummerpus https://m.edsoo.ru/7f414736
bub6mmorekxa [IOK
> Beipawierns ¢ Oykeamn 0 https://m.edso00.ru/7f414736
6 Harnsnnas reomerpusi. 14 1 1 bubnmuorexa [JOK
®urypsl Ha MIOCKOCTH https://m.eds00.ru/7f414736
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7 [TonoxxuteabHbIC U 40 1 bubmuoreka [JOK
OTpHULATEIbHBIC YUCIA https://m.edsoo.ru/7f414736
bu6mmoreka [IOK
I1 1
8 PEICTABICHIE JaHHhn 0 https://m.edso0.ru/7f414736
9 Harnsnnas reomerpus. 9 1 bubnnoreka [HOK
@urypsl B IPOCTPAHCTBE https://m.edsoo.ru/7f414736
10 [ToBTOpeHue, 0600MIIEHNE, 20 1 0 bubnnoreka [HOK
cUCTEMaTH3alUs https://m.edsoo.ru/7f414736
OBIIEE KOJIMYECTBO YACOB 170 5 5
I10 I[TPOI'PAMME
Y4eOnblii Kypc «Aaredpa»
7 KIIACC
Ne HanmenoBann KosauvecTBo 4acoB DJIeKTPOHHbIE
B e pa3iesioB U (ungposbie)
2/ Tem Bceer KOH;pOJIbeI Hpalc;nqecx 06pA0OBATENLHEIE
mporpaMMeI 0 e padoThbl e padoThl pecypes
;I;/II‘(;JI/II?:J?GHI/IH bubmuoreka [JOK
1 ' 25 2 https://m.edsoo.ru/7f415b
Pammonanbueie 90
qrcna =
PN bubmuoreka [JOK
2 P 27 2 https://m.edsoo.ru/7f415b
1€ BBIpAKCHUS 90
VpaBHEHIS 1 bubmuoreka [JOK
3 P 20 1 https://m.edsoo.ru/7f415b
HEpaBEHCTBA 90
Koopaunats! u bubnuotexa [JOK
4 rpaduKH. 24 1 https://m.edsoo.ru/7f415b
OyHKIHH 90
ToBTObeHIe 1 bu6mmoreka [IOK
5 p 6 1 https://m.edsoo.ru/7f415b
00o001IeHe 90
OBIIEE
KOJIMYECTBO
YACOB IIO 102 ! 0
I[MPOT'PAMME
8 KUIIACC
Ne HanmenoBanu KosmnuecTBo 4acoB DJIeKTPOHHbIE
. e pa3ieJioB u (undposbie)
E/ Tem Bcer KOH;pOJIbeI l'[pa:;anecml PP —
nporpaMMeI 0 e padoThI e padoThl pecypesI
Yucna u bubmuoreka [JOK
1 BBIYMCIICHUSL. 15 1 https://m.edsoo.ru/7f417a
KBaapatHbie 8
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KOpHU
Yucna u
BBIYHCJICHHSL. bu6mmoreka [JOK
2 Crermnens ¢ 7 https://m.edsoo.ru/7f417a
LEJIBIM 8
MoKa3areyieM
Aurebparieck bubmuotexka [JOK
3 1 BLIDDICHIA. ) 1 https://m.edsoo.ru/7f417a
KB?,I[paTHBII/I 8
TpEXUICH —
Anrebpancck bubnmoreka [JOK
4 HC BLIPAACHILL. 15 1 https://m.edsoo.ru/7f417a
Anrebpanyecka f3
s Ipo0b —
Y PABHCHHS H bubnnoreka [JOK
5 HEpABCHCTRA. 15 1 https://m.edsoo.ru/7f417a
KBanpatubie 8
ypaBHEHUS —
Y PaBHCHHs H bubmmoreka [IOK
6 HCpaBCeHCTRa. 13 1 https://m.edsoo.ru/7f417a
CucreMsl } 3
ypaBHEHUH —
YpaBHeHus u bubnnoreka [JOK
7 HEPaBCHCTBA. 12 1 https://m.edsoo.ru/7f417a
HepasenctBa 8
DyHKIUH. bu6mmoreka [JOK
8 OcCHOBHBIC 5 https://m.edsoo.ru/7f417a
TTOHSTHS 8
OYHKIHH. bubnuorexa [JOK
9 Yucnossie 9 1 https://m.edsoo.ru/7f417a
byHKIHH 8
TosTopeHHe 1 bu6mmoreka [IOK
10 6 1 https://m.edsoo.ru/7f417a
00001IeHNE 8
OBIIEE
KOJIMYECTBO
YACOBIIO 102 8 0
I[TPOT'PAMME
9 KJIACC
KosnuecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHnoBanue
n/  pa3zesioB U TeM Becer  KoHTpoabH IpakTuyeck f)l;g(zl::g)o:ab;gbnm e
1 nporpaMmmMbI 0 ble padoThI ue padoThbl pecype
Hucna u bu6mmoreka [IOK
1 BEMCIICHIA. 9 1 https://m.edsoo.ru/7f419
JleficTBUTEIIHLHBIE 408
qucia -
2 VYpaBHeHus u 14 1 bubnmoreka [JOK

HEpaBEHCTBA.

https://m.edsoo.ru/7f419
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YpaBHeHus ¢ dos
OJTHOH
MIEPEMEHHOM
YPaBHCHHA 1 bubnuoreka [JOK
3 HEpaBCHCTEA. 14 2 https://m.edsoo.ru/7f419
Cucrembl } 408
ypaBHEHUM -
YpaBHeHus u bubmuoteka [JOK
4 HEpPaBEHCTBA. 16 2 https://m.edsoo.ru/7f419
Hepasencraa dosg
bubmuoreka [JOK
5 OyHKIUU 16 1 https://m.edsoo.ru/7f419
dog
Yucnobie bubmuoreka [JOK
6 MOCJIEAOBATEIBLHOC 15 2 https://m.edso0.ru/7f419
TH dos
H(;) Bg OpeHHe, bubmmorexa [IOK
7 ODODIIICHHC, 18 1 https://m.edsoo.ru/7f419
CHCTEMATH3ALIS 408
3HaHUI -
OBIIEE
KOJIMYECTBO
YACOB I10 102 10 0
I[TPOT'PAMME
Yueonnblii kypc «I'eomeTpusi»
7 KIIACC
Ne HanmenoBanu KoaunvecTBo 4acoB DJIeKTPOHHbIE
h € pa3aeJioB U (ungposBbie)
n/ Tem Bcer Kontpoabnsr  IIpakTnueck Oﬁp(ill)foBaTeJIbele
n nporpamMmb: 0 e padoThl ue padoTbl pecypesr
[Ipocreiimue
T€OMETPUUECKHU
€ (GUryphl 1 X bubmuorexa [JOK
1 CBOWCTBA. 14 1 https://m.edsoo.ru/7f415e
W3mepenne 2e
T€OMETPUUECKHI
X BEJIMYUH
bu6mmorexa [IOK
2 TpeyroabHUKH 22 2 https://m.edsoo.ru/7f415e
2e
Hapasnesbiibie bubnuorexa [IOK
3 HPAMBIC, CYMMa 14 1 https://m.edsoo.ru/7f415e
yTJIOB 26
TPEYTOJIbHUKA =
OxpysxcHocTs u bu6mmoreka [IOK
4 KpyT: 14 1 https://m.edsoo.ru/7f415e
['eomeTpuueck 26
1€ NOCTPOEHUS =
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[ToBTOpEHME, bubmuoreka [IOK
00001IeHNE 4 1 https://m.edsoo.ru/7f415e
3HAHUM 2e
OBIIEE
KOJIMYECTBO
YACOBIIO 68 6 0
I[TPOIT'PAMME
8 KUIACC
KosnvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumMmeHnoBaHnue
n/ pa3iejioB H TeM Bcer  KonTpoJuabH IIpakTHyeck (unpornie)
I NporpamMmsbl 0 ble padoThbI ue padboTbl obpasobateibiibie
pecypcbl
YeTpIpEXyronbHU bubnmorexa LOK
12 1 https://m.edsoo.ru/7f417
K1
el8
Teopema Paneca
11 Teopema o bubmuorexa [JOK
HPOLIOPIHOHAILH 15 1 https://m.edsoo.ru/7f417
BIX OTpE3KaX,
el8
O100HBIC
TPEYTroJbHUKHU
IInomansp.
Haxoxaenue
momageun bu6nuoreka [IOK
TPEYTOJILHUKOB M 14 1 https://m.edsoo.ru/7f417
MHOT'OYTOJIbHBIX el8
¢uryp. [Tnomaan
noJJ00HBIX Uryp
gﬁﬁﬁ;ﬁ?all bubmmoteka [IOK
p 10 1 https://m.edsoo.ru/7f417
Havaja el18
TPUTOHOMETPHUH -
V1w B
OKPY>KHOCTH.
Brmcannsie u
OTHMCaHHbIE bubmmorexa [JOK
YETHIPEXYTOJBHUK 13 1 https://m.edsoo.ru/7f417
u. KacarenpHble K el8
OKPY>KHOCTH.
Kacanue
OKPYXHOCTEU
IToBTOpEHME, bu6nuoreka [IOK
0000mIeHnEe 4 1 https://m.edsoo.ru/7f417
3HAHUH el8
OBIIEE
KOJIMYECTBO
YACOBIIO 68 6 0
I[TPOT'PAMME

9 KVIACC
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Ne HaunmenoBanue

KoaunuyecTBO 4acoB

DJIEeKTPOHHbIE

(undposbie)
G S ol O
pecypchl
Tpuronomerpus
- Teopewmsr bubmuoreka [JOK
1 KOCHHYCOB | 16 2 https://m.edsoo.ru/7f41al
CUHYCOB.
2c
Pemenue
TPEYTrOJIbHUKOB
[IpeobpazoBanu
€ moJo0usl. bubmmoreka [JOK
2 Metpuueckue 10 1 https://m.edsoo.ru/7f41al
COOTHOIIICHUS B 2c
OKPY’KHOCTH
bubmuoreka [JOK
3 Bekropsr 12 1 https://m.edsoo.ru/7f41al
2c
JlexapToBBI bubnmoreka [JOK
4 KOOPIMHATHI Ha 9 1 https://m.edsoo.ru/7f41al
IUIOCKOCTH 2C
[IpaBunbpHbIE
MHOT'OYT'OJIbHUK
u. Jliuna bubnuorexa [JOK
5 OKPYXHOCTHU H 8 https://m.edsoo.ru/7f41al
TJIOMIAIb KPyTa. 2c
Brruncienue
Iomanei
bu6mmoreka [IOK
6 HprokeHus 6 https://m.edsoo.ru/7f41al
TIJIOCKOCTH
2c
H60 B6T OPEHUE, bubmuoreka [JOK
7 ODODIHCHHC, 7 2 https://m.edsoo.ru/7f41al
cHCTeMATH3aLH 2
sl 3HAHUU =
OBIIEE
KOJIMYECTBO
YACOB IIO 68 ! 0
[TPOI'PAMME
Y4eOHblii Kypce «BeposiTHOCTD M CTATUCTHKAY»
7 KJIIACC
Ne HaumenoBann KoJsimuecTBo 4acoB DJIeKTPOHHbIE
, e pa3iesoB H (uudposrbie)
n/ Tem Becer  Konrpoabusl = IIpakTuueckn 06pA0BATENLHELE
n nporpaMMeI 0 e padoThbI e padoThI pecypeb
N bubnmoreka [JOK
1 PEACTABICHH 7 2 https://m.edsoo.ru/7f415f
€ JaHHBIX dc
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OnucarenbHas bubmorexa [IOK
2 8 1 https://m.edsoo.ru/7f415f
CTaTUCTHKA dc
Cryuaiinas bubmuoreka [JOK
3 6 1 https://m.edsoo.ru/7f415f
W3MCHYHUBOCTD dc
Beenenue B bubmmoreka [JOK
4 TCOPHIO 4 https://m.edsoo.ru/7f415f
rpaos dc
Beposaocts 1 bubmuorexka [JOK
5 Hacrota 4 1 https://m.edsoo.ru/7f415f
CITy4aitHOTO dc
COOBITHS ==
O06o6mieHue, bubnmoreka [JOK
6 cucTeMaTu3aIu 5 2 https://m.edsoo.ru/7f415f
s 3HAHUH dc
OBIIEE
KOJIMYECTBO
YACOB IIO 34 2 5
I[TPOI'PAMME
8 KUIIACC
Ne HanmenoBanu Koum4yecTtBo yacos DJIeKTPOHHbIE
€ pa3aeyaoB u uppoBbIe
2/ T J)M e Bcer Kontposbusl  IIpakTudecku f)lg p?:gp OBAT eJ)'lebl e
nporpaMMeI 0 e padoThI e padoThI pecypeb
ToBTopeHHe bubmuorexa [JOK
1 4 https://m.edsoo.ru/7f417f
Kypca 7 kiacca b2
OmnmcarenpHast Bubmiorexa [IOK
2 CTATHCTHKA. 4 https://m.edsoo.ru/7f417f
PaccenBanue b2
TaHHBIX -
bu6nuoreka [IOK
3 MHoOXecTBa 4 https://m.edsoo.ru/7f417f
b2
BepostHocTh bubnmoreka [JOK
4 CITy9aifHOTO 6 1 https://m.edsoo.ru/7f417f
COOBITHS b2
Bsenenue B bu6nuoteka [IOK
5 TEOPHIO 4 https://m.edsoo.ru/7f417f
rpa¢os b2
Cryuaiinpre bubmuoreka [JOK
6 8 https://m.edsoo.ru/7f417f
COOBITHS b2
O0600menue, but6mmoreka [IOK
7 cUcTeMaTh3aIu 4 2 https://m.edsoo.ru/7f417f
g 3HAHUHT b2
OBLIEE 34 2 1

KOJIMYECTBO
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YACOB I10

ITPOI'PAMME
9 KJIACC
Ne HaumenoBanu KoJsmvecTBo 4acoB DJIeKTPOHHbIE
; € pa3esioB U (uudposbie)
2/ TeMm Bceer Kon;po.m)m,l Hpagnmeclm 0BpazOBATEIBHBIE
mporpamMMb 0 e padoThbl e paéoThbl pecypebi
ToBTopeHIe bu6nmoreka [IOK
p 4 https://m.edsoo0.ru/7f41a3
Kypca 8 Kiacca 02
DJIeMEHTBI bubmuorexa [JOK
KOMOHMHATOPHK 4 1 https://m.edsoo.ru/7f41a3
u 02
T cOMETDHICCK bubnnoreka IIOK
P 4 https://m.edso0.ru/7f41a3
ast BEpOSITHOCTh 02
(TR bubnnoreka IIOK
6 1 https://m.edso0.ru/7f41a3
bepnyinu 02
Corvaaiinas bubnnoreka IIOK
Y 6 1 https://m.edso0.ru/7f41a3
BEJIMYMHA 02
bu6mmoteka [IOK
Obobmenne, 10 1 https://m.edso0.ru/7f41a3
KOHTPOJTb 02
OBIIEE
KOJIMYECTBO
YACOB I10 34 2 2
[TPOI'PAMME
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