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VYueOnslii peameT «MatemaTuka» B yueOHOM IIaHe OCHOBHOTO 00IIero 0opa3oBaHus
NpeJCTaBICH yueOHBIMU KypcaMu «AnreOpay, «I eomerpus», «BeposSTHOCTb U CTaTUCTHUKA», KOTOPbIE
u3yuatorcs B 7, 8 u 9 knaccax. B 5 u 6 knaccax uzydaercst yueOHbIN npeaMeT «MareMaThkay.

Maremartuka 5, 6 kjaacc

IHHOACHUTEJIBHAA 3AIIUCKA

[TporpammMa oTpakaeT coaep:kaHue o0ydeHus npeamery «MaTemMaTuka» ¢ y4eToM OCOOBIX
oOpa3zoBaTenbHBIX TOTpeOHOCTel oOyuatommxcs ¢ 3I[IP. OBmageHne ydeOHBIM HpPEIMETOM
«MaremaTiKa» peACTaBISIET ONMPEICICHHYIO CI0KHOCTD 11 yuantuxcs ¢ 3I[1P. ¥V obyuaromuxcs ¢
3[IP nambonee BbIpaKEHbI OTCTABAaHUS B PA3BUTHUU CIIOBECHO-IOTHYECKUX (OPM MBINUICHUS,
MO3TOMY aOCTPAaKTHbIE M OTBJCYEHHBIE KAaTErOPUM MM TPYIAHOAOCTYHHBI. B TOXe BpeMs mnpu
CreuuantbHOM OOydeHHH OOydYaromiyMecss MOTYT BBINOJHATH 3aJaHus 1o anroputMmy. OHH
BOCIIPUMMYMBBEI K IIOMOLIW, MOTYT BBIIIOJIHUTH IIEPEHOC HA AHAJOTMYHOE 3aJaHHE YCBOCHHOIO
cniocoba pemieHus. CHU)KEHUE Pa3BUTH MBICIMTENIBHBIX ONEPAaLUil U 3aMeJIECHHOE CTaHOBIICHHUE
JIOTMYECKUX JAEHUCTBMM NPUBOAAT K HEJAOCTATOYHOM OCMBICIEHHOCTH COBEPIIAEMBIX YYEOHBIX
neiictBuil. Y 0Oydarommxcsi 3aTpyIHEHbl CUETHBbIC BBIYUCICHHS, IMPOU3BOAMMBIE B ywme. B
MUCbMEHHBIX BBIYMCICHUAX OHU MOTYT IPOMYCKaTh OAMH U3 IPOMEXKYTOUHbIX maroB. [Ipu pabore ¢
YKMCJIOBBIMUA BBIPQ)KEHUSAMM, BBIYMCIECHUEM HX 3HAUEHHS MOTYT HE YJEP)KHUBATh IPaBUIIbHBIN
nopsiiok aewcTBuid. [lpu ympomieHun, nmpeoOpa3oBanuu BeipakeHud ydammecs: ¢ 3[1P vHe moryr
CaMOCTOSITEJIHO IIPUHSTH PELIEHUE O NOCIEA0BATEIBHOCTH BBIIOJHEHMS AecTBUM. KOHKPETHOCTD
MBILJICHHS OCJIOXKHSIET YCBOCHHs HAaBbIKA PEILCHUS YPABHEHUH, HEPABEHCTB, CUCTEMBI YPAaBHEHUM.
VM ManooCcTyImHO COBEpIIEHUE 0OpATUMBIX ONEPAITHiA.

Huzkuii ypoBeHb pa3BUTUS JIOTMYECKHX OIEpalui, HeIOoCTaTOYHass OOOOIIEHHOCTD
MBILIUICHUS] 3aTPYAHSAIOT H3ydeHue TeMmbl «DyHKIMHU»: TpU ONpeAeNeHHH (QYHKIMOHAIBHOM
3aBUCUMOCTH, IIpPU  ONUCAaHMU TIpaUUEecKOW  CHUTyallud, HCHOJb3ysd TI'€OMETPHUECKHUH,
anreOpandyeckuii, (yHKIMOHATIBHBIN s3bIKM. Hepenko ydwamecs He BHIAT Pa3HUIBI MEXIY
00J1acThIO oTpeAesieHus PYHKITUU U 00J1aCThIO 3HAYCHH.

Pemenne 3amad compspkeHO ¢ TPYAHOCTAMHU O(OPMIIEHHS KpaTKOW 3aIlliCH, NMPOBEICHUS
aHajM3a YCIOBHUS 3aJayu, BbIJEICHHUS cyliecTBeHHOro. OOyuatomuecst ¢ 3IIP 3arpynusrorcs
ClleNaTh YMO3aKJIIUEHHE OT OOIIEro K YaCTHOMY, HEPEIKO BBIOMPAIOT HepallMOHAJIbHBIE CIIOCOOBI
pEIIEHNs, HHOTAA OTPAaHUYHUBAIOTCS MAHUITYJIALAAMHY C YUCIaMHU.

[Ipu wu3ydeHum reomerpudeckoro marepuaiga odOyuarommecs ¢ 3[IP cramkuBarorcs c
TPYJHOCTBIO [I€1aTh JIOTUYECKUE BBIBOABI, CTPOUTH MOCIIENI0OBATEIbHbIE paccyxacHus. Hempounsie
3HAHUSI OCHOBHBIX TEOPEM I'€OMETPUHU MPUBOAUT K OIIMOKAM B PEIICHHMH T'€OMETPUUYECKHX 3a1ad.
OOyuaromyecs MOTyT MOAMEHUTh (OPMYIy, HEIPAaBUIBHO NPUMEHHUTH TeopeMy. K cepbe3HbIM
omunOKaM B peIIeHWH 3a7ad [PUBOAAT  HEAOCTATOUYHO PA3BHUTHIE IPOCTPAHCTBEHHBIC
npencTaBiaeHus. VM cl10KHO BBIOJIHUTE YEPTEXK K YCIOBUIO, B IMCbMEHHBIX pabOTaxX OHU HE MOTYT
MIPUBECTH OOBICHEHUE K UEPTEKY.

To4yHOCTE 3anlOMUHAHUS M BOCHPOM3BENCHHS Y4E€OHOTO Marepuana CHIXKEHbI MO MPUYHHE
c1abOCTH MHECTHYECKOM JesTeIbHOCTH, CYXeHus oObema mnamsatH. OOyuatommmcs ¢ 3I1P
TpeOyercst Oojbllle BPEMEHHM Ha 3aKpelIeHWE MaTepuana, akTyalu3alus 3HaHWN 10 Omope INpH
BOCIIPOU3BE/ICHUH.

Jnis mpeojoseHns TpyIHOCTEH B U3YUEeHUH Y4eOHOro npeamera «MaremaTnka» Heo0Xoquma



amanranus oO0beMa W XapakTepa y4eOHOro Marepuaia K TMO3HABaTEIbHBIM BO3MOXKHOCTSM
yuammxcs ¢ 3[1P. Ciaenyer yueOHbINM MaTepHall MPEMOTHOCUTH HEOOIBIIUMH TTOPIUSIMH, YCIIOKHSIS
€ro 1nMOCTCIICHHO, U3BICKHUBATh CHOCOGBI aZiarranuu TpyaHbIX 3aIIaHI/II>'I, HCKOTOPBIC TECMbI JaBATh KAaK
O3HAaKOMUTEIIbHBIE;, HMCKIIIOYaTh OTIENbHBIE TPYAHbIE T0KA3aTelIbCTBA; TEOPETHUECKUN MaTepual
PEKOMEHJIyeTCsl H3ydaTb B TMPOLECCE MPAKTUUYECKON JEATEIBHOCTH MO PEIICHHIO 3ajad.
Opranuueckoe €IMHCTBO MPAKTUYECKOW M YMCTBEHHOM [ESATENBHOCTH Yy4alluxXcs Ha ypoKax
MaTeMaTHKH CIIOCOOCTBYIOT HMPOYHOMY M CO3HATEIIbHOMY YCBOCHHUIO 0Oa3HCHBIX MaTeMaTHUECKUX
3HAHUM U YMEHU U
[IpuoputeTHRIMHU 1IETIAMU OOYUEHUST MaTEMaTUKE B 5—6 Kiaccax sIBJISIOTCS:

® 1poaoJDKEHHE (OPMHUPOBAHUS OCHOBHBIX MAaTEMaTHYECKMX MOHATHH (YUCIIO, BEIWYMHA,
reoMerpuueckas (Qurypa), 0oOECHeYMBAIOIMMUX MPEEMCTBEHHOCTh W TEPCHEKTUBHOCTH
MaTeMaTHYeCKOro 00pa3oBaHus 00yJyaromuxcs;

® Da3BUTHUE UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00y4aromuXcs, 03HaBaTeIbHON

aKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUI, HHTEpeca K N3yYEHUI0 MaTeMaTHKH;

® [0JBEACHUE OOYYAIOUIMXCS Ha JOCTYHHOM JUIsI HUX YPOBHE K OCO3HAHMIO B3aMMOCBSI3U

MaTEMaTHKHU U OKPYKAIOLLETO MUPA;

e (opmupoBaHue (PYHKIIMOHAJIBHOW MaTeMaTHYECKOM IPaMOTHOCTU: YMEHHUsS DPACHO3HABATh
MaTeMaTH4eCKue OOBEKThl B PEAIbHBIX JKM3HEHHBIX CUTYallUAX, INPUMEHITh OCBOEHHBIE
YMEHMS JUIsl PEIIEHUs] IPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, NHTEPIPETUPOBATH MOTYYECHHbIE
pe3yIbTaThl U OLIEHUBATh UX HA COOTBETCTBHUE NPAKTUYECKON CUTYaAIUH.

OCHOBHBIE JINHUM COJIEPKaHMS Kypca MaTeMaTHKH B 5—6 kilaccax — apupmeTnyeckas u
reoMeTpHuecKas, KOTOpbIE Pa3BUBAIOTCS NapalIeNIbHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOM, OZJHAKO, HE HE3aBUCUMO OJHA OT APYIOH, 8 B TECHOM KOHTAKTE U B3aUMOJCUCTBUU. Takxke B
Kypce MaTeMaTHKH MPOUCXOUT 3HAKOMCTBO C 3JIEMEHTAaMH alreOpbl M OMHCATENbHON CTaTUCTUKY.

Nzydenne apudmMeTrnueckoro MmaTepraia HAYMHACTCS CO CUCTEMAaTU3alluy U Pa3BUTHS 3HAHHIA O
HATypaJIbHBIX YHUCIIaX, MOJIyYEHHBIX HAa YPOBHE HAYaJIbHOTO 0011ero oopazoBanus. [Ipu sTom
COBEPIICHCTBOBAHNE BBIYHUCIUTEILHON TEXHUKU M (JOPMUPOBAHUE HOBBIX TEOPETUICCKIX 3HAHUN
COYETAeTCs C Pa3BUTHEM BBIUYUCIUTEIBHON KYJIbTYPbI, B YACTHOCTU C 00y4EeHHEM MPOCTEUITIM
npuéMaM MPUKUJIKK U OLIEHKH Pe3yJbTaTOB BHIYMCICHHUM. V3yueHre HaTypalIbHbIX YHUCEN
MpoionKaercs B 6 Kilacce 3HaKOMCTBOM C HaYaJIbHBIMU TMOHATUSIMU TEOPUU JACIIUMOCTH.

Hauano nzyuenus oObIKHOBEHHBIX U JECATUYHBIX APOOEH OTHECEHO K 5 Kitaccy. DTO MepBhIi
3Tar B OCBOCHUU APOOEii, KOra MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMHU U/I€SIMH, TIOHSATUSIMHU TEMBI.
[Tpu 3TOM paccMoTpeHre OOBIKHOBEHHBIX JIp00Oeii B MTOJTHOM 00BbEME MPEIIECTBYET H3YICHHIO
JECATUYHBIX APOOEii, YTO 11e7eco00pa3HO ¢ TOUKHU 3PEHUS JIOTUKU H3JI0KEHUS YUCIIOBON JIMHUH, KOTJa
MpaBWia AEMCTBUI € JECATUYHBIMU JPOOSIMU MOKHO 00OCHOBATH YK€ U3BECTHBIMH aJTOPUTMaMU
BBITTOJIHEHUS IEHCTBUN C OOBIKHOBEHHBIMHU APOOSMH. 3HAKOMCTBO C JECITUYHBIMH IPOOSIMU
pacIIMpUT BO3MOXHOCTHU JJI1 MOHUMAHUS 00Y4aroIUMUCS MTPUKIIATHOTO MPUMEHEHHS] HOBOH 3aITUCH
IIPY U3YYEHUH IPYIHX NPEIMETOB U IIPU NMPAKTUYECKOM HCIOJb30BaHuU. K 6 Kitaccy OTHECEH BTOPOI
3Tan B U3y4EHHUH POOEH, I/ie MPOUCXOIUT COBEPIICHCTBOBAHNE HABBIKOB CPABHEHUSI U
npeoOpa3oBaHus ApoOei, 0CBOCHNE HOBBIX BBIYMCIUTEIbHBIX aITOPUTMOB, OTTAYMBAHNE TEXHUKH
BBIUHCIICHU, B TOM YHUCJI€ 3HAUYEHU I BBIPAXKEHUMN, COJEPKAIINUX U OOBIKHOBEHHBIE, U AECSITUYHBIE
IpoOu, YCTaHOBIICHHE CBA3EH MEXy HUIMH, PACCMOTPEHUE MPUEMOB PEIIeHHUs 331a4 Ha Apodu. B
Hayaje 6 Kjacca NPOMCXOAUT 3HAKOMCTBO € MOHSTHEM IIPOLIEHTA.

OCOOEHHOCTBIO N3YUEHHS ITOJIOKUTENIBHBIX U OTPULIATENIBHBIX YHCEIl SIBJISAETCS TO, YTO OHU
TaK)K€ MOTYT pPacCMaTPUBAThLCS B HECKOJIBKO ATANoB. B 6 kilacce B Hauase U3y4eHus TEMbI
«ITonmoxkutenpHble U OTPULIATEIbHBIEC YK CIIay BhIAEIAETCS noarema «lLlensle uncna», B paMkax
KOTOPOi1 3HAKOMCTBO C OTPHULIATEIbHBIMU YUCIAMU U IEHCTBUSAMU C MOJOKHUTEIbHBIMU U



OTpHULATENbHBIMH YUCIIAMU IPOUCXOAUT HA OCHOBE COAEPKATEIBHOIO OAX0a. DTO MO3BOJISET HA
JOCTYITHOM YPOBHE II03HAaKOMHTbh 0OYUaIOIIUXCs TPAKTUUECKH CO BCEMU OCHOBHBIMM MOHATUSAMU
TEMBI, B TOM YHCJIE U C IPAaBUJIaMU 3HAKOB ITPH BBIMOJIHEHUH apu(pMeTHYecKuX aeiicTBuid. M3ydyenue
panMoHaNBHBIX YHCET Ha 3TOM HE 3aKOHUYHUTCS, a OyIeT MPOJ0KEHO B Kypce anredpsl 7 Kiacca.

[Tpu oOyueHnH peleHnIo TEKCTOBBIX 3aay B 5—6 Ki1accax UCTIONb3YIOTCS apUPMETUIECKHE
npuémel penienus. [Ipn oTpaboTke BEMHUCINTENBFHBIX HABBIKOB B 5—6 KilaccaX pacCMaTpUBAIOTCS
TEKCTOBBIE 33J1a4M CJICAYIOUINX BUIOB: 33/1a4M Ha JIBUKECHUE, HAa YaCTH, Ha TMIOKYIIKH, Ha paboTy u
NPOU3BOANTENIFHOCTD, HAa TIPOLICHTHI, Ha OTHOIICHHS U nponopuuy. O0yJaronyecs 3HaKOMSTCS C
npuéMaMH peleHHs 3a1a4 nepedopoM BO3ZMOKHBIX BapUAHTOB, y4aTcsl paboTaTh ¢ MH(OpMaIuei,
NPEJCTaBICHHOH B (hopMe TaGNIUIl UK THarpaMM.

B nporpamme yueOHoro kypca «MaTemaTika» npeJycMOTpeHO (pOpMHUPOBaHUE
MPOTEIEBTHUECKUX aNredpanyecKux npecTaBieHnii. bykBa kak CHMBOJI HEKOTOPOTO YHCIa B
3aBHCHUMOCTH OT MAaTEMATHYECKOTO KOHTEKCTa BBOJUTCS IMOCTENICHHO. byKBEHHas1 CUMBOJIMKA HIMPOKO
UCTIOJIB3YEeTCsl MPEKIE BCErO IS 3aMCH OOIIUX YTBEP)KICHUN U MPEATIOKEHUN, PopMyI, B
YaCTHOCTH ISl BBIYMCIIEHUS] TEOMETPUUECKUX BEIMYMH, B KAUECTBE «3aMECTUTEIIS» YUCIIA.

B mporpamme yuebHOro Kypca «MaTtematrkay npe/ICTaBlIeHa HarJIsgHas T€OMETpus,
HarpaBJIeHHAs HAa Pa3BUTHE OOPAa3HOTO MBIIUICHUS, IPOCTPAHCTBEHHOTO BOOOPAXKEHHUS,
M300pa3UTENbHBIX YMEHUN. DTO BaKHBIN 3Tall B U3yYCHUH T€OMETPHH, KOTOPBIM OCYIIECTBIISICTCS Ha
HarJIsITHO-TIPAKTUYECKOM YPOBHE, OMMPACTCS Ha HATJISAHO-00pa3HOE MBIIIICHHE 00YJatOmUXCsl.
Bonpmias ponap 0TBOANUTCSA MPAKTHYECKON IEATENIBHOCTH, OIBITY, SKCIIEPUMEHTY, MOJIEIINPOBAHUIO.
OOyuarommecs: 3HaKOMSITCS C TEOMETPUUYECKUMU (PUTYpaMH Ha TUNIOCKOCTH U B IIPOCTPAHCTBE, € UX
MPOCTEHIINMH KOH(MUTYpaIUsIMU, y4aTcs H300paxkaTb UX Ha HETMHOBAHHOM U KJIeT4aTol Oymare,
paccMaTpUBaIOT UX MIPOCTEHIINE CBOKWCTBA. B mpouecce n3ydeHus HariusAHOU FreOMETPUU 3HAHUS,
MOJIy4YeHHbIe 00YYaloIUMHCS Ha YPOBHE HaYaIbHOTO 00IIero 00pa3oBaHusl, CUCTEMATU3UPYIOTCS U
PacCUIMPSIFOTCSI.

CoracHo yueOHOMY IIaHy B 5—6 Kjaccax M3y4aeTcsl HHTETPUPOBAHHBIN MPEIMET
«MateMaTHKay, KOTOPBIM BKIIOYAaeT apuMETHUECKUN MaTepral H HaTJIAIHYI0 T€OMETPHIO, a TAKKE
MPONCACBTUYCCKHUEC CBCACHUS U3 aHFCGPBI, DJIEMEHTHI JIOTUKU ¥ Hadajla ONUCAaTEIbHON CTATUCTHKH.

Ha nzyuenue yae6Horo kKypca «Marematuka» orBoautces 340 gacos: B 5 kimacce — 170 gacoB (5
4acoB B HeZelN0), B 6 kimacce — 170 gacoB (5 4acoB B HEACIIO).

OcobennocTy 0T0Opa M aganTanMy y4eOHOI0 MaTepHAaJIa IO MaTeMaTHKe

OOyuenne y4yeOHOMY mpeamery «Maremarhka» CTPOUTCS Ha CO3JaHUU ONTHUMAIbHBIX
YCIIOBHH JUIsl YCBOGHHS TIporpaMMHOTO Marepuaia obydatonumucs ¢ 3[IP. Bonbmioe BHUMaHue
ynensieTcst orbopy y4eOHOro Marepuana B COOTBETCTBUM C MPHUHIMIIOM JOCTYITHOCTH TIPH
COXpaHEeHHWH oO0mero 0a30BOro ypOBHS, KOTOPBIM JOJKEH IO COACPKAHUIO U 00bEeMy OBITh
aJIanTUPOBaHHBIM Il oOy4atomuxcs ¢ 3[1P B cOOTBETCTBHHM ¢ MX OCOOBIMU 00pa30BATEIHHBIMH
notpebHocTsiMu. CrienyeT 00JIerYuTh OBJIaJIeHHe MaTepraioM ooydarorumucs ¢ 3I1P mocpenctrom
€ro JIEeTATBHOTO OOBSCHEHUS C CHUCTEMATHYECKHUM IOBTOPOM, MHOTOKPATHONW TpPEHUPOBKH.B
MPUMEHEHUN 3HAHUN, UCTIOJIb3Ysl MPUEMBI aKTyalu3aliy (BU3yaibHas Oropa, mamsTKa).

[IpumepHas mporpaMMa MnpeaycMaTpUBAaeT BHECEHUE HEKOTOPHIX M3MEHEHUN: YMEHbBIIICHUE
o0beMa TEOPETUYECKUX CBEJICHUM, BBIHECEHUE OTJENIbHBIX TEM HIIU LIEJBIX Pa3/IesiOB B MaTepPHAIIbI
111 0030pHOT0, 03HAKOMUTEIIEHOTO U3YUCHHS.

N3menenns nporpamMmmsl B 5-9 ki1accax

Mamemamuka ¢ 5 u 6 knaccax



B 03HaKOMUTENBHOM IIJJAHE PEKOMEHAYETCS H3ydaThb CJIEAYIOIIME TEMBI:
«Pumckas wymepamus», «PaBubie burype», «umunaap, kowyc, mapy, «Kyoy,
«IIpamoyronbpHbIN NMapajuienenumeny, «llepememnienue 1Mo KOOPAUHATHON MPSMON»,

«Monynbs uymcnay, «UuciaoBble NpPOMEXYyTKHW»; «Macmrtad» (u3ydaercs B Kypce
«eorpadus»); «300pakeHHe TeoMeTpuuecKux (uUryp Ha HEIMHOBaHHOM Oymare ¢
WCIIOIb30BAHUEM LUPKYJs, JMHEHKH, YTrOJbHUKA, TpaHCHopTupay», «/[amHa OKpyXxHOCTHY,
«[Inomans kpyra», «llapamnensHble npsmbie», «llepneHaukynspHeie npsMbie», «OceBas Hu
LEHTpaJibHAsl CUMMETpUN» (U3y4yaeTrcs B Kypce T€OMETpHH);

«beckoHeuHbIe MEPHOIUYECKHE JecATHUHbIe OpoOu. [lecstuuHoe MpuOIMKEHHE OOBIKHOBEHHOM
apoOu» (M3ydaercsi B Kypce anreopsl).

Crenyer yMEHBUINTH KOJMYECTBO YacOB Ha clenyromue Temsl: «PerieHue Joruyeckuit
3amau», «JlnuHa otpeskay, «lllkanb»y, «PacnpenenuTenbHbli 3aKOH YMHOXKEHHUS», «3aluch
MPOM3BEICHUS ¢ OYKBEHHBIMH MHOXHUTEIIMU», «[locTpoeHne KoH(pHUTypanuii U3 4acTe NmpsMoHu,
OKPY>KHOCTM Ha HEIMHOBAaHHOW M KiertdaTtod Oymarey, «Jlemurenn wu kpatHble. Ilpu3naku
nenumoctny, «HamOonmpmmii oOmui AenuTens W HaWMEHbIIee oOmee KpatHoe. JlemuMocTs
CyMMBbl U TPOU3BEACHUS.

«[IpuBenenue npobu K HOBOMY 3HaMeHaTelNo, «Haxox1eHne yacTu 1es10ro U HEeJI0ro o ero YacTuy».
«OKpyTieHue ACCITHYHBIX Ipo0eiiy. «PemeHne 3amad nmepebopoM BCeX BO3MOXKHBIX BAPHUAHTOBY.
«CocraBineHne OYKBEHHBIX BBIPKEHHUI MO YCIOBHIO 3a1auyn». BbIcBOOOAMBIIMECS Yachl MOKHO
MCIIOJIb30BaTh HAa TIOBTOPEHHUE (B HaYaie WKOHIIE Y4eOHOTO ro/a), Ha U3y4eHHE Hanboiee TPy IHBIX U
3Ha4YMMBIX T€M: B V Kilacce

— Ha peUICHHWE YPaBHECHHI, MPHUBEACHHUE OPOOM K HOBOMY 3HAMEHATENI0, YMHOXXEHHUE U JICJICHHUE
JECATUYHBIX JpoOel, u3MepeHwe yrioB; B VI Kkimacce — NOEUCTBUS C TOJOKUTEIBHBIMH U
OTPULIATENILHBIMU YHUCJIaMU, PEIICHHE YpaBHEHHH, CJIOKE€HHWE M BBIYMTAHHE YHUCEN, COJEp Kalllux
LETYI0 ¥ IPOOHYIO YacTh, HA YMHOXKCHHE U JIETICHUCOOBIKHOBEHHBIX APOOCH.

Anzeopa

B 03HaKOMUTENBHOM IUIaHE PEKOMEHIYETCS W3ydaTb CIEAYIOIIUE TEMBL:
«ppaunonanbuble yucnaa. JlelicTBuTenpHble uuncia», «CpaBHEHHE JACHCTBUTEIBHBIX YHCED,
apudmernyeckue AEMCTBUS C JEHCTBUTENBbHBIMU uunciaamu», «HaxoxnaeHue mnpubInKeHHBIX
3HA4YEHUM KBaJpaTHOro KopHsa», «Teopema Buera», «PemeHus ypaBHEHUN TPEeTbeW U 4YETBEPTOU
CTETIEHEN Pa3JI0KEHUEM HA MHOKUTENN», «DYHKIHS y
=\];( n cc rpa(bmc», <<HOFpeI_HHOCTI: 1 TOYHOCTH HpI/I6JII/I>KeHI/ISI», «YeTHble U HEUYECTHHBIC (byHKHHH»,
«DyHKIH y=X"», «DyHKIUS y= ax’, ee rpaduk 1 cBoiicTBa. ['paduku byHKImil y=ax” + n u y=a(x-
m)’, «YpaBHEHHE C IBYMsI ICPEMCHHBIMH H ero rpadux», «['paduueckuii crmoco0 perreHus
CHCTEMBl ypaBHEHUI», «M300pakeHue w€wieHOB apu(METHUECKOW M T€OMETPUUYECKON Mporpeccuit
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTU. JIMHEWHBIM W 3KCMOHEHUUAIbHBIM pocT. CroxHbIE
npoueHTs». ClielyeT YMEHBIINTh KOJWYECTBO YacOB Ha M3ydeHHE TeM: «DPopMyssDy,
«JloKa3aTenbCTBO TOXKIECTB», «JIMHEWHOE ypaBHEHHME C JBYMS HEU3BECTHBIMUY,

«['paduk JIMHEHHOTO ypaBHEHHs C JBYMs IEpeMeHHBbIMU», «l'paduueckoe penieHne TUHEHHBIX
YpaBHEHUN U CHCTEM JIMHEHHBIX ypaBHEHUI», «CBOMCTBA KBAAPATUIHON (YHKITUNY.

BricBoOoauBIIMECs dYachl PEKOMEHIYeTCsl MCHOJIb30BaTh: Ui JIydlledl mpopaboTKu
HanOoyiee BaXHBIX TeM Kypca: «Pemenue ypaBHeHui», «PelieHue cuUCTeM ypaBHEHHIA»,
«CoBMecTHBIE NEeUCTBUS C JpoOsmuy, «l[IpuMeHeHHe CBOMCTB apu(PMETHUIECKOTO KBaJIPATHOTO
KOpHs»; Ha TIOBTOPEHHE, peIICHHEe 3a/1a4, IpeoOpa3oBaHue BBIPAXXECHUH, a TaKKe HA 3aKpeIuIeHUe
M3y4YEHHOI'0 MaTepuana.

TI'eomempus

Crnenyer OCHOBHOE BHUMaHHME YJEIUTh NMPAKTUYCCKOW HANPABICHHOCTH KypcCa, UCKIIOYUB U
YIIPOCTUB HamboJiee CIOXKHBIA TSI BOCIIPUATHSL TeopeThdeckuii MaTepuan. Ha ypokax reomerpun
HEOO0XOAMMO MAaKCHMAaJIbHO MCIIOJIb30BaTh HAIVIAJHBIE CpeAcTBa OOyueHHsI, OOJbIlle MPOBOIUTH
NPAaKTUYECKUX paboT ¢ y4yalmuMmucs, pemarb 3agaud. CTpOUTH pelIeHue 3a/1ad IpU HOCTOSHHOM



OOpalIeHnH K HaIJIATHOCTH — PUCYHKAM H YepTeKaM.

O3HakOMUTEIBHO JaTh TeMbl: «Teopembl M JOKa3aTENbCTBO. AKCHOMBI,
«Jloka3aTenbCcTBO OT NPOTHUBHOrO», «CyllleCTBOBaHME M E€OUMHCTBECHHOCTh IEPHEHAMKYISIPA K
npsaMoin», «Meroj reoMeTpudeckux mect», «Merosa ynBoeHHs MenuaHbl», «Teopema QPaneca u
TeopeMa O TPONOPLUUOHANBHBIX OTpe3Kkax», «LleHTp Macc TpeyroapHuka», «l3MeHeHne
TPUTOHOMETPHUYECKUX (YHKIMN NPU BO3PACTAHUU yria», «DopMysbl A pagidyCcoB BIHCAHHBIX U
OIMCAHHBIX OKPYKHOCTEH IPABWIBHBIX MHOTOYI'OJBHUKOBY», «YPpaBHEHUE NPIMON», «/BHKEHHEY,
«CBoiicTBa ABMWXEHUA», «Teopema O MPOU3BENEHUU OTPE3KOB XOpZ, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYILHUX, TEOPEMa O KBapaTe KacaTeIbHOW».

Crnenyer yMEHBLIMTh KOJMYECTBO YAcOB Ha H3ydeHHe TeM: «CHUMMETpHUYHBIE (QHUTYpBHI.
OCHOBHBIE CBOWCTBA OCEBOM CUMMETpUM», «LleHTpanbHas CUMMETpHUSI»,

«[TapamnensHblii epeHocy, «IloBopory», «IIpeobpazoBanue nomodus. [lomoOue cOOTBETCTBEHHBIX
3NEMEHTOB», «OCHOBHBIE 3aJ]a4l HA IMOCTPOCHHUE C MOMOIIBIO LUPKYIS U JIMHEUKW», «JleKapTOBBI
KOOP/MHATHI Ha IUIOCKOCTHY, «PemenneTpeyroasHuKoBy, «I[logobue puryp».

BricBOOOAMBIIMECS YaChl UCIIOIB30BATh HAa PELIEHUE 3a1a4 U TIOBTOPEHHUE.
Bepoamnocmb u cmamucmuka

B cBs3u ¢ Tem, 4TO faHHBINA KypC BBI3bIBAET HAUOOJBIINE CIOKHOCTH I 00yJaromuxcs ¢
3IIP, cBsA3aHHBIE CO CHMKEHHBIM YPOBHEM pAa3BUTHUS CIIOBECHO- JIOTMYECKOTO MBIIIJIEHUS, €0
U3y4eHHE JIOJDKHO CTPOMUThCA Ha 0a30BOM YPOBHE M JOCTYIIHOM JJIsi YYEHMKOB Marepuale.
OcCHOBHOE BHHMMAaHME CIEIYET YIEIUTh pa3feilaM, CBSI3aHHBIMM C IIOBTOPEHHUEM IPOIIEHHOTO
MaTepuasa, YBEIMYHWTb KOJHMYECTBO YNPAKHEHUNM U 3aJaHUM, CBSI3aHHBIX C IPAKTHYECKON
JEeSTEIbHOCTHIO 00yUYaIOITUXCS.

HeobxonumMo mnepecMOTpeTh COAEp:KaHUE TEOPETUYECKOro MaTepuaja U XapakTep €ero
U3JI0’KEHUS: TEOPETUUECKUI MaTepuai MPENoJHOCUTh B MIPOLIECCE PEIIEHUs 3a/1ad U BBINOIHEHUS
3aJJaHUH HaIJIAJHO-NPAKTHYECKOro XapakTepa; He TpeOoBaTh BBIBOJA M 3aIIOMUHAHMS CIIOXKHBIX
dopMyn, pelieHuss HECTaHJApTHBIX, TPYAOEMKHX 3amaHuid. Psan Tem criemyer wu3ydaTh B
03HAKOMUTEIILHOM IIJIaHE.

PabGowas mporpamMma mpenocTaBisieT aBTOpy pabodeil  mporpamMmbl  CBOOOOY B
pacripesielieHul Marepuaia Mo 4eTBepTsM (Tpumectpam). PacmpeneneHue BpeMeHH Ha U3ydeHHE
TEM B TE€YCHHE y4EOHOTO T0/Ia CaMOCTOSATEIBHO OIpPENeNsIeTcsl 00pa3oBaTeIbHON OpraHU3aIluei u
3aBUCHT OT OCOOCHHOCTeW rpynnbel oOy4aromuxcs ¢ 3[IP u ux 0coObix 00pa3oBaTeIbHBIX
MOTPEOHOCTEH.

Ilpumepnvie  6udvr  Odesmenvnocmu  ooyuarowuxca ¢ 3[IP,  obycrosienuvle  0cobObIMU
bpazosamenvrbimu nompebHocmamu u obecnewusarouue OCMbICIEHHOE 0CB0EHUE COOePIHCAHUU
00paszosamnus no npeomemy «Mamemamurar

Copnepxanne BUAOB JesiTenbHOCTH oOyuatommxcsi ¢ 3IIP ompenenseTcs uX 0coObIMH
oOpazoBarenbHbIMUA TTOTpeOHOCTAMU. [lomumo mupoko ucnonbdyemeix B OOIT OO0 obmux mms
BCEX 00y4aroUINXCsl BUAOB JCSITEIBHOCTH CIEIyeT YCUIUTh BHJIBI IESTEIbHOCTH CIIeUU(DUIHBIC [T
JTaHHOM KaTETOPHH JIETeH, 00eCcreunBaIoIie OCMBICICHHOE OCBOCHUE COACPKaHUsI 00pa30BaHUs 110
OpeaMeTy: YCWIEHHE TPEeAMETHO-TPAKTUYECKOM JeSTeNbHOCTH C aKTUBU3aLUEHl CEHCOPHBIX
CHCTEM; YepeIOBaHUE BUJIOB NEATEILHOCTH, 3a[CHCTBYIOIINX pa3IMYHBIE CEHCOPHBIC CHCTEMBI;
OCBOCHHME MaTrepuana C OIOpOil Ha aJropuTM; <«IIOLIATOBOCTH» B M3YYCHHUU MaTepUaa;
WCIIOJIb30BaHUE JOTIOJHUTEIBPHON BHU3YaIbHOW OMOPHI (CXEMbI, IIA0JOHBI, OMOPHBIC TAOIHIIBI);
peueBoil OTYET O MpoLEecce U pPe3yibTaTe JAEATEIBHOCTH; BBINOJHEHHE CIECUUANbHBIX 3aJaHUH,
00ECTIeYNBAIOIINX KOPPEKIMIO PETYISIUN YIeOHO-TI03HABATEIFHON NEATEILHOCTH W KOHTPOJIb
COOCTBEHHOTO PE3yJbTaTa.

[IpumepHas TemaTHueckast 1 TEpMUHOIOrHUecKas gekcuka coorserctsyeT OOIT OOO.



Jns oOyuatomuxcst ¢ 3[IP cymiecTBeHHBIM SIBISIOTCS MpPHUEMBI pabOTHl € JIEKCHYECKUM
MaTepuaioM 1o npeaMety. IIpoBoautcs crnenuanpHas paboTa MO BBEJCHUIO B aKTUBHBIM CIOBaphb
o0yJaromuxcss COOTBETCTBYIOUIEH TEpMHHONOTMU. M3ydaemble TEpPMUHBI BBOJATCS  Ha
MIOJIMCEHCOPHON OCHOBE, 00s13aTeIbHA BU3YyallbHAasl IOJIEPKKA, ITOPUTMBI paOOTHI C OIPECICHUEM,
OIIOPHBIE CXEMBI JUIs aKTyAJIM3aLUATEPMUHOJIOT U H.

COJEPKAHUE OBYYEHUA

S KJIACC

HatypaabHble 4ncia U HYJIb

Harypanbnoe uncio. P natypansabix uncen. Yucno 0. M300paxenne HaTypadbHBIX YHACET
TOYKaMH Ha KOOPJAMHATHOU (YMCIIOBOM) TIPSIMOMA.

[To3unmonHas cuctema cuucieHus. PuMckast Hymepanusi Kak mpuMep HEMO3UIIMOHHON CHCTEMBbI
cuncieHus. [lecsaTuunas cuctemMa CUUCIICHUSI.

CpaBHEHHE HaTypaJIbHBIX YMCEll, CPABHEHNE HATYpPAIbHBIX Yncell ¢ HynéM. Croco0sl
cpaBHeHUsA. OKpyTJIeHHE HaTypaJIbHbBIX YUCEIL.

CroxeHne HaTypaJIbHBIX YMCEIT, CBOMCTBO HYJIS MPH CIOKEHUH. BhlunTaHne Kak AEHCTBHE,
o0paTHOE CIIOKEHUI0. Y MHOKEHUE HATYPAIbHBIX YHCETI, CBOMCTBA HYJIS M €IUHUIIBI IPH YMHOKEHUH.
Jlenenne Kak IeHWCTBHUE, 00OpaTHOE YMHOKEHHUIO. KOMITOHEHTHI IEHCTBHIMA, CBSI3b MEKy HUMHU.
[TpoBepka pe3ynbTaTa apupmMeTudeckoro aeicTpus. [lepemecTuTenbHOE U COYETATETLHOE CBOMCTBA
(3aKOHBI) CIIO)KEHUS U YMHOXKEHHUSI, paCIPEEIINTENBHOE CBOMCTBO (3aKOH) YMHOXEHHUS.

Hcnonb3oBanue OyKB 17151 0003HAYEHUSI HEU3BECTHOTO KOMIIOHEHTA U 3aIIMCH CBOWCTB
apu(pMETHYECKUX JIeHCTBUIL.

Jlenutenu v KpaTHBIE YKCIIA, pa3IoKEHNE Ha MHOKHUTENH. [IpocThie U coCcTaBHBIEC YKCIIa.
[Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHnue ¢ ocTaTkoM.

CrenieHb C HaTypaJbHBIM ITOKa3aTCJICM. 3anuch yncna B BUAC CYMMBI pa3pAaHbIX CllaraCMbIX.

UucnoBoe BbIpaxkeHue. Beruucienne 3Ha4€HN YUCIIOBBIX BBIPAXKEHUM, MOPSAIOK BBITOJIHEHUS
nerctBuid. Mcnosib30BaHKe PU BBIYMCIEHUAX [IEPEMECTUTEIBHOIO U COUYETATENILHOTO CBOVMCTB
(3aKOHOB) CJIOKEHHUS U YMHOXKEHHUS, pACTIPEJCIUTEILHOIO CBOMCTBA YMHOKEHHUSI.

JApoon

[IpencraBnenue o podu Kak crocoOe 3amucy 4acTu BeauunHbl. OOBIKHOBEHHBIE APOOH.
[TpaBuiibHEBIE U HETIpaBWIbHEIE IpoOu. CMenranHas ApoOb, MpeICcTaBICHIEe CMEIIaHHOW ApoOu B BUTIE
HEeTPaBUIIbHON APOOH U BBIJICTICHUE TIEJI0N YaCTH YKCIIa U3 HEMPaBWIBHOU apo0u. M300pakeHne
apoOeit ToukaMu Ha YUCI0BOM npsimoii. OCHOBHOE cBOMCTBO Apobu. CokpaiieHne aApooeii.
[TpuBenenue npodu Kk HOBoMY 3HaMmeHaTento. CpaBHeHHE JpoOeit.

CrnoxeHue ¥ BRIUMTAHUE IpoOei. YMHOKEHHE U IeJIeHue ApoOeii, B3auMHO 00paTHBIE IPOOH.
HaxoneHne 4acTy [eJIoro  IeJIOro 0 €ro YacTH.



Jlecsatinunas 3anuch apodeit. [IpencraBneHue qecaTHYHON 1podu B BUAEe OOBIKHOBEHHOM.
N300pakeHne qecaTHYHbIX ApoOeii ToukaMu Ha YHCI0BO npsiMoil. CpaBHEHHE AECATUYHBIX APOOCH.

Apudmernueckue IUCTBUS C ACCATUIHBIME Ipo0sMu. OKPYTIICHUE TECITHIHBIX IPOOCH.
Pemienue TeKCTOBBIX 32124

Pemienue TekcTOBBIX 3aa4 apupMeTHUECKUM criocobom. Perienne norndeckux 3aaad. Pemenue
3a71a4 IepebopoM BceX BO3ZMOKHBIX BapHaHTOB. VCroap30BaHNE TPU PEIICHUH 3a/1a4 TaOJIHIl U CXEM.

Pemrenue 3amau, conepkalmx 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMUUHBI: CKOPOCTh, BPEMSI,
paccrosinue, 1leHa, KOJIMYeCTBO, CTOUMOCTh. EqUHMIIBI n3MepeHust: Macchbl, 00bEMa, 1IeHbDI,
paccTosiHus, BpeMEHU, CKOPOCTH. CBs3b MEXKAY €AMHULIAMU U3MEPEHUS KaX101 BETUYHHBI.

Pemrenne ocHOBHBIX 3a/1a4 Ha APOOH.
[IpencrarneHne TaHHBIX B BUJE TAOJINII, CTOJIOYATHIX JUATPAMM.
Harasanas reomerpus

Harnsaaeie npencrasienus o Gpurypax Ha IiIoCKOCTH: TOUKa, psiMasi, OTPE30K, Ty, YTol,
JIOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KpyT. YTou. [IpsiMoii, OCTpbIi, TYNON U pa3BEPHYTHINA YIJIbI.

JlnvHa oTpe3ka, METPUUYECKHUE €IMHUIIBI JUIMHBL. JUIMHA TOMaHOM, IEPUMETP MHOIOYT'OJIBHUKA.
N3mepenue 1 NoCTpOCHUE YIJIOB € IOMOILBIO TPAHCIIOPTUPA.

Harnsinabie npencrasienus o purypax Ha INIOCKOCTH: MHOTOYTOJIBHUK, IPSIMOYTOJIbHUK,
KBAaJ[paT, TPEYTOJIbHUK, O PABEHCTBE (pUryp.

N3obpaxkenue ¢puryp, B TOM yncie Ha kieTdaroi Oymare. [loctpoenne kondurypamnmii u3
qacTeil mpsMoi, OKPYKHOCTH Ha HEJIMHOBAaHHOM U KiieTyaToi Oymare. Mcnonbp3oBaHue cBOMCTB
CTOPOH U YIJIOB IPSIMOYTOJIbHUKA, KBaApaTa.

[Tnouiaap NpsAMOYTOIbHUKA M MHOTOYTOJIbHUKOB, COCTaBIICHHBIX M3 MPSIMOYTOJILHUKOB, B TOM
guciie Gpuryp, n300pakE€HHBIX Ha KieTyaTol Oymare. EnMHUIIBI U3MEpeHus TUIOoIaIu.

Harnsanele npeacTaBieHns 0 NPOCTPAHCTBEHHBIX (PUTypax: MPSIMOYTOJIbHBINA HapauIeIenuIIe],
KyO, MHOTOrpaHHukH. M300pakeHre mpoCcTeHINX MHOTOTpaHHUKOB. Pa3BépTku Kyba u
napayutenenunena. Co3nanne Moseneii MHOTOIpPaHHUKOB (M3 Oymaru, NpOBOJIOKH, TUTACTHIINHA U
JIPYTUX MaTepHUajioB).

O0BEM TIPSIMOYTOJILHOTO TIapajuiesenunena, kyoa. Equauie uamepenus oobéma.

6 KJIACC

HarypajbHble ynciia

Apudmernueckre ASHCTBHUS ¢ MHOTO3HAYHBIMH HATYPaJIbHBIMHU YHCIaMH. YHCIOBbIE
BBIpQKEHUSI, TOPSIIOK JEHCTBHM, CIoNb30BaHne CKOOOK. Mcnonp30Banue npy BEIUMCICHUSIX
NEPCMECTUTCIIBHOTO U COUCTATCIIBHOT'O CBOICTB CJIOXXEHHA U YMHOXCHUA, paCIpCaACIUTCIbHOTO
CBOMCTBa YMHOXEHUSI. OKpYTJICHUE HATYpalbHbIX YHCE.



JlenuTenu U KpaTHbIe YHMCiIa, HAMOOIBIIUN OOIIMI IeNUTeNNb U HauMEeHbIee o011ee KpaTHoe.
JlenuMocTh cyMMBI U IpOU3BeAcHUS. [leneHne ¢ 0cTaTkoM.

Apoou

OObIKHOBEHHAs IpOOb, OCHOBHOE CBOMCTBO ApO0H, CoKpalieHue npoodei. CpaBHeHHE U
yrnopsigounBanue apoOeit. Pemenue 3aau Ha HAXOXKIEHUE YAaCTH OT LI€JIOTO U LIEJIOTO M0 €0 YacTH.
JlpoOHOe uncio Kak pe3ynbTar aeneHus. [IpencraBienue AecsITHIHON IpoOH B BHIe OOBIKHOBEHHOMN
Ipodu U BOZMOXKHOCTh MPECTaBICHUSI OOBIKHOBEHHON ApOo0OU B BUJE NECATUYHON. JlecaTuuHbIe
Ipobu U MeTpUUecKas cuctemMa Mep. ApudMeTHIecKe TSHCTBUS U YMCIOBBIC BRIPAKEHUS C
OOBIKHOBEHHBIMU U IECATUIHBIMU JIPOOSMHU.

Otnomenue. /lenenue B JaHHOM oTHOIICHHH. Macmtad, mponopuus. [I[puMeHenne nponopuuii
MIpU PEIICHUN 3a]1a4.

[TonsiTe npoueHTa. BeiunciaeHne NpoueHTa OT BEIUYMHBI M BETUYUHBI 110 €€ IPOLEHTY.
BripakeHue npoueHToB AeCATHYHBIMU ApoOsMu. Perienue 3a1a4 Ha MpoLeHTH. Boipaxenue
OTHOIIECHHUS BEJIMYMH B IIPOLIEHTAX.

Ilono:kuTEIbHBIE H oTpHuIaTEC/JIbHbIC YUC/IA

[TonoxurenpHble U OTpULIATENBHBIC YKCia. Llensle yncia. Moayis yncia, reoMeTpudecKas
MHTepHpeTanus MoIyis yucia. M300paxeHnue yucen Ha KOOPAUHATHOM npsiMoi. UncioBble
npomexxyTku. CpaBHeHue uucen. ApudmeTndeckue AeUCTBUS C MOJOKUTEIbHBIMU U
OTPHULIATEIIEHBIMH YUCIIAMH.

[IpsimoyronbHas cucteMa KOOpAMHAT Ha TIIOCKOCTU. KoopAHAThI TOUKHM Ha MJIO0CKOCTH,
abcuucca u opauHara. [loctpoenue Touek u GpUryp Ha KOOpAUHATHOM MIOCKOCTH.

BykBeHHbIE BbIpa:KeHU I

[Tpumenenne OyKB AJIs 3aIIMCH MAaTEMaTHUECKUX BBIPAXKEHUH U Mpeiokenuil. CBoicTBa
apupMeTHIECKUX NeHCTBUN. ByKBEeHHBIC BBIpAXKEHUS U YUCIIOBBIC TTOJACTAHOBKU. byKkBeHHBIE
PaBEHCTBA, HAX0X/IEHNE HEU3BECTHOTO KOMIIOHEHTa. PopMyItbl, GopMyITbl TEpUMeTpa U IIIO0IIA 1
NpsMOYTOJIbHHKA, KBaJpaTa, 00bEMa apaiienenunena u Kyoa.

Pemenne TeKcTOBLIX 32124

Pemienue TekcTOBBIX 3aa4 apupMeTHUECKUM criocobom. Perienne norndeckux 3aaad. Pemenue
3a7a4 epebopoM BCeX BO3ZMOKHBIX BApUAHTOB.

Pemenue 3anay, coneprkaimx 3aBUCUMOCTH, CBSI3BIBAIOIINX BEJIUYHUHBL: CKOPOCTb, BPEMS,
paccTosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTD, IIPOU3BOAUTEIBHOCTD, BpeMsl, 00bEM paOboThl. EquHMIIbI
U3MEPEHUs: MacChl, CTOMMOCTH, PACCTOSIHUSL, BPEMEHH, CKOPOCTH. CBA3b MEKIY €UHHULIAMU
U3MEPEHUS KaXA0! BEITUYUHBI.

Pemenue 3amay, CBA3aHHBIX ¢ OTHOIICHUEM, MTPOTIOPIIMOHAIBPHOCTHIO BEJTMYHH, MMPOIICHTAMHU;
pelieHrue OCHOBHBIX 3aJ1a4 Ha IPOoOU 1 TIPOIICHTHI.

OreHka u IpUKUAKa, OKpyrieHue pesynbrata. CocraBieHre OYKBEHHBIX BBIPAKECHUHN IO
YCJIOBHIO 3a/1a4U.

[IpencrarneHne TaHHBIX C MOMOIIBIO Ta0IUI] ¥ fuarpamm. CTosi0yaThie TuarpaMMbl: YTEHUE U
nmocTpoeHre. YTeHne KPyroBbIX AUArpaMM.



Harasanasi reomerpust

Harnsoaeie npencrasienus o Gpurypax Ha miIoCKOCTH: TOUKa, psiMasi, OTPE30K, Ty, YTol,
JIOMaHas, MHOTOYTOJIbHUK, YETHIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYXKHOCTb, KPYT.

B3auMHoe pacnonoxxkeHue IByX NpsIMbIX Ha MJIOCKOCTH, MapajliebHbIE NPsSIMbIE,
MePIeHIUKYIApHBIE TIpsiMble. MI3MepeHne paccTosHUN: MeX Ty IBYMsI TOUKaMU, OT TOUKH JI0 MIPSIMOH,
JUTMHA MaplIpyTa Ha KBaJpaTHOU CETKe.

W3mepenue 1 NoCTpOEHHE YIJI0B C IOMOIIBIO TPAHCIIOPTHPA. BUIbI TPEYrOJBbHUKOB:
OCTPOYTOJIbHBIN, TPSIMOYTOJIBHBIN, TYIIOYTOJIbHBIN, pABHOOEAPEHHBIN, PABHOCTOPOHHUIA.
YeTbIpEXYroJIbHUK, IIPUMEPHI YETHIPEXYTOJIbHUKOB. [IpAMOYroapHUK, KBagpaT: UCIIOJIb30BaHUE
CBOMCTB CTOpPOH, yIJIOB, nuaroHaieu. M3o0paxeHue reoMeTpuieckux GUryp Ha HETMHOBAaHHOM
Oymare ¢ UCTIOJIb30BAHUEM LIUPKYJIS, TUHEWKH, YTOJIbHUKA, TpaHCIOpTUpa. IlocTpoeHus Ha KieTyaToi
Oymare.

[Tepumetp MHOTOYTrONBHUKA. [TOHATHE MITOIIA AN PUTYPBI, €TMHUIIBI U3MEPEHHUS TUIOILAIH.
[TpubmmxéHHOE M3MEpeHne Ioaau (puryp, B TOM 4KcIlie Ha KBaapaTHOH ceTke. [Ipubmmkénnoe
W3MEpEHHUE JUTHHBI OKPYKHOCTH, TUTOIIAIN KPyTa.

CuMMeTpus: IIeHTpalIbHasA, OCceBas U 3epKajbHasi CAMMETPHUH.
[TocTpoeHne cuMMETPUYHBIX QUTYD.

Harnsanele npeacTaBieHns 0 NPOCTPAHCTBEHHBIX (PUTypax: Mapauiesenune, Ky0, mpusma,
NUpaMuia, KOHYC, IIHIIMHAD, map u cpepa. M3o0paxenne npocTpancTBEHHBIX (uryp. IIpumepsr
Pa3BEPTOK MHOTOTPAHHUKOB, IMIMHAPA 1 KOHyca. Co3aHne Mojieneil MpocTpaHCTBEHHBIX (HUryp (13
OyMaru, TpOBOJIOKH, TUTACTHJINHA U IPYTHUX MATEPUAJIOB).

[TonsiTne 06bEMa, equHUIIB U3MepeHust 00bEMa. OOBEM MPSAMOYTOIHHOTO NapajIeenuneaa, Kyoa.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYHEBHOI'O KYPCA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUAA

JIMHHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pPe3yJabTaThl OCBOCHHS MPOTrpaMMbl yueOHOTro Kypca «Maremaruka
XapaKTepU3yIOTCs:

1) narpuoTuyeckoe BOCIMTAHHE:

IIPOSIBJIEHUEM MHTEpECa K MPOIIJIOMY M HACTOSIIEMY POCCHHCKONW MAaTEMAaTUKH, [ICHHOCTHBIM
OTHOILIEHUEM K JTOCTHXKEHUSAM POCCUMCKUAX MAaTEMAaTUKOB U POCCUICKON MaTEMaTUYECKOMN LIKOJIBI, K
MCTIOJIB30BAHUIO ATUX JTOCTHXKEHUH B IPYTUX HayKax M MPHUKIAIHBIX cepax;

2) rpaxIaHCKoOe H JyXOBHO-HPABCTBEHHOE BOCIIUTaHHE:

TOTOBHOCTBIO K BBHITIOJTHEHUIO 0053aHHOCTEH TpakJJaHWHA M PEaTU3alliH ero Mpas,
MPEJCTaBICHUEM O MAaTEeMAaTHUECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYD, SIBJICHUH,
MpoIeAyp IPakIaHCKOTO 00IecTBa (HampuMep, BHIOOPHI, ONTPOCHI), TOTOBHOCTHIO K OOCYKIECHHUIO



3THYCCKUX HpO6JIeM, CBA3aHHLIX C MPAKTUYCCKUM NMPUMCHCHUCM ILOCTI/I)KCHI/Iﬁ HayKH, OCO3HAHUCM
Ba’KHOCTHU MOPAJIbHO-3TUYCCKUX IMPUHIUIIOB B JCATCIbHOCTU y‘-IéHOI‘O;

3) Tpy10BO€E BOCIIUTAHME:

YCTAaHOBKOW Ha aKTUBHOE y4acTHE B PELICHUM MPAKTUYECKUX 3a/1a4 MAaTEMaTHIeCKOU
HAMpPaBJIEHHOCTH, OCO3HAHWEM Ba)KHOCTU MaTeMaTUYECKOT0 00pa30BaHUs HA MPOTSHKEHUU BCer
KHU3HM JUIS YCIIEIHONW PO ECCUOHATBHON EATEIEHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM U IOCTPOECHHUEM MHAMBHUIYAIbHON TPAEKTOPUU 00pa30BaHUsI U KU3HEHHBIX
TUTAHOB € YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEI;

4) acTeTHYECKOE BOCIIUTAHME:

CIOCOOHOCTBIO K AMOLIMOHAIBHOMY U 3CTETUYECKOMY BOCIPUSATHIO MaTEMaTHUYECKUX 00BEKTOB,
3aJ1a4, pelieHul, pacCyKJAeHHI, yMEHHIO BUAECTh MaTEMaTHUECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpHEHTAIMEH B EATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAYYHBIX MPEACTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, IPUPOJIbI U OOIIECTBA, IOHUMAHUEM
MaTeMaTHYeCKOM HayKH Kak c(hephl UelnoBeUYeCcKOi eI TeNbHOCTH, ITAOB €€ pa3BUTUS M 3HAYUMOCTH
IUIA Pa3BUTHA LUBUIN3ALUH, OBJIAICHUEM SI3bIKOM MATEMAaTUKHA U MAaTEMATUYECKOU KYJIbTYpOU KaK
CPEICTBOM IIO3HAHUS MUPA, OBIAJCHUEM IIPOCTEUIIMMHU HaBbIKAMU UCCIIEI0BATEIbCKON
NEeATEIbHOCTH;

6) puznueckoe BocnuTanue, GopMUpPoOBaHHE KYJbTYPHI 310POBbSI M SMOLMOHAJIBHOIO
Os1aromosty4us:

TOTOBHOCTBIO IMTPUMEHSITh MaTEMAaTUIECKHE 3HAHUS B MHTEPECaX CBOETO 370POBbsI, BEICHHS
3I0pPOBOTO 00pasa KU3HU (370POBOE MUTaHKE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OTIBIXA,
perymnsipHast GU3UYEeCcKas akTUBHOCTH), CHOPMUPOBAHHOCTHIO HaBbIKa peIIeKCHH, IPU3HAHUEM CBOETO
npaBa Ha OIMMOKY U TaKOTO K€ TpaBa IPYroro 4eioBeKa;

7) 3K0JI0rNYecKoe BOCIIUTAHKE:

OpHUEHTAaIMel Ha IPUMEHEHNE MaTeMAaTUYeCKUX 3HAHUM JUIsl peIIeHns 3a/1a4 B 00J1aCTH
COXPaHHOCTH OKpY:Karollel cpe/ibl, IIIaHUPOBAHUS MMOCTYIIKOB U OIICHKH UX BO3MOXHBIX MOCJIEICTBHI
IUTS OKpYXKAIOIIeH cpesibl, 0CO3HAHHEM I100aIbHOTO XapaKTepa HKOJIOIMYECKUX MPoOIeM U ImyTel ux
pelIeHus;

8) ajanTanms K U3MEHAKIMMCS YCJIOBUAM COLUAIBHON U IPUPOIHOI Cpeabl:

TOTOBHOCTBIO K JCHCTBUSM B YCIOBHUSIX HEONPEAEIEHHOCTH, MTOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO AeSITeIbHOCTb, B TOM YHCIIE YMEHHUE YUUTHCA y IPYTUX JIIOJIEH,
pUOOpPETaTh B COBMECTHOM N1€ATEIbHOCTH HOBBIE 3HAHHSI, HABBIKA U KOMIIETEHIIUU U3 OMbITA APYTHUX;

He00X0IMMOCTHIO B POPMUPOBAHUH HOBBIX 3HAHUM, B TOM 4Hclie GOPMYIUPOBATH UJEH,
MIOHSITHSI, TUTIOTE3bI 00 00BEKTaX U SBJICHHSIX, B TOM YHCIIE paHee HEM3BECTHBIX, OCO3HABAThH
NeUIUTHl COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH, MJIAHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCHIPUHUMATh CTPECCOBYIO CUTYaIIUIO KaK
BBI30B, TPEOYIOLIUI KOHTPMED, KOPPEKTUPOBATh IPUHUMAEMbIE PELIEHUS U JEHCTBUS,
(bopMyIHMpOBaThH M OIICHUBATH PUCKHU U MOCIEACTBUS, (OPMUPOBATH OIBIT.

METANIPEJMETHBIE PE3YJIbTATBI



ITo3naBaTenbHBIC YHHBePCAJbHbIC YUeOHbIE 1elCTBUS

Ba3oBble Jornueckue AeiicTBUA:

BBISIBJSITH W XapaKTePU30BaTh CYIIECTBEHHBIC MPHU3HAKA MAaTEMaTHYECKHX OOBEKTOB,
MOHITHIA, OTHOLICHUH MEXIy TMOHATUAMU, (OPMYIUPOBATH OIPEACICHHUS TOHSTHIA,
YCTaHABIIMBATh CYIIECTBEHHBIM MpPHU3HAK KIAacCU(pUKALMU, OCHOBAHHS Il O0OOIIEHUS U
CpaBHEHUS, KpUTEPUU TTPOBOJIUMOTO aHAIIN3A;

BOCIPUHUMATh, (OpMyIHpOBaTH U MPeoOpa3OBBIBATh CYKIEHUS: YTBEpAWUTEIbHBIE U
OTpHIIaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJSITh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W MPOTHBOpeurs B (akTax,
TaHHBIX, HAONIONCHUSAX W YTBEPXKACHHUSX, TNpe[IaraTh KPUTCPUU IS BBISBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUUI;

JIeNlaTh BBIBOJBI C HKCIIONH30BAHHEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX W WHIYKTUBHBIX
YMO3aKIIOUEHUN, YMO3AKIIOUEHUH 110 aHAJIOTHH;

pa3buparh qOKa3aTeNbCTBA MaTEMaTHUYECKUX YTBEPXKACHHUM (MpsiMble W OT MPOTHUBHOIO),
MPOBOANTHh CaMOCTOSITEIbHO HECJIOXKHBIE JOKA3aTelIhCTBA MAaTEeMATHUECKUX  (DaKTOB,
BBICTpAaWBaTh AapryMEHTAIMI0, MPUBOJIUTH TPUMEPbI U KOHTPHPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYKACHUS;

BBIOMPATh CTMOCO0 perieHus ydeOHOHM 3amadyn (CpaBHUBATh HECKOJIBKO BAapHAHTOB PEIICHUS,
BbIOMpaTh HarboJiee MOIXOIAIINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJICTICHHBIX KPUTEPHEB).

Ba3oBble ucciaenoBarejabcKue NeHCTBUA:

MCTOJIb30BAaTh BOMPOCH KaK HCCIENOBATEIbCKHM HHCTPYMEHT IO3HAHHA, (HOpMYyIupOBaTh
BONPOCHI, (PUKCUPYIOIIUE TMPOTUBOPEUHE, MPOOJIIEMY, CaMOCTOSTEILHO YCTaHABIMUBAThH
MCKOMOE U JaHHOE, OPMHUPOBATH THIIOTE3Y, apryMEHTHPOBATh CBOIO MO3UIINIO, MHCHHE;,
HpOBOI[I/ITB I10 CAMOCTOATCIBbHO COCTaBHeHHOMy HHaHy HeCJIO)KHBII\/'I BKCHepI/IMeHT, HG6OHBIHOC
WCCJICIOBAaHNE 0 YCTAHOBJICHHUIO OCOOEHHOCTEH MAaTeMAaTHYECKOTO OOBEKTa, 3aBUCUMOCTEU
00BEKTOB MEXTy COOOi;

CaMOCTOSITENTLHO (HOpMYIHpPOBaTH OOOOIIEHUS W BBIBOJABI MO PE3yJbTaTaM MPOBEAEHHOTO
HaGJIIOIIeHI/IH, HCCICOOBaHUsA, OICHUBATDH ,Z[OCTOBepHOCTI: HOJIy‘-ICHHLIX pe3y.HbTaTOB, BBIBOJIOB
H 0000IIEeHNH;

MIPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHUE MPOIIECCa, a TAKKE BBIIBUTATH MPEIIMOJIOKEHUS O €ro
Pa3BHTHH B HOBBIX YCJIIOBHSX.

Pa6ora ¢ undopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh M HM30BITOYHOCTh WH(MOPMAIMU, NAHHBIX, HEOOXOJMMBIX IS
pelieHus 3a1a4u;

BBIOMpaTh, AaHAIM3UPOBATh, CHUCTEMATH3UPOBATh U HHTEPIPETHUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHUS;

BEIOMpaTh GopMy TMpencTaBiIeHUs HHPOPMAIMM W WIUIIOCTPUPOBATH peIIaeMble 3a7adu
CXEeMaMH, IuarpaMMaMu, HHOU rpapukoi U MX KOMOMHAIIMSIMH,

OLICHHWBAaTh HAAEKHOCTh HHGOPMALMKU TIO KPUTEPUSAM, MPEUIOKEHHBIM YUUTEIEM WU
c(hOpMYyIUPOBAHHBIM CAMOCTOSITEITHHO.

KoMMmyHuKaTHBHBIC yHHBepcaibHbIe y4eOHbIe JeHCTBUSA:

BOCHPUHUMATh U (OPMYIUPOBATH CYXKACHHUS B COOTBETCTBUM C YCIOBUSIMH U IIENIAMU
oO1IeHHusl, SICHO, TOYHO, TPAMOTHO BbIpa)kaThb CBOIO TOUKY 3PEHHUS B YCTHBIX M MUCHMEHHBIX



TEKCTax, JaBaTh IMOSICHEHHS MO XOAY pPEIICHHS 3aJa4yd, KOMMEHTHPOBATH MOTyYEHHBIN
pe3yIbTarT;

e B Xoae OOCYXIEHHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOil TeMbl, MPOOIEMBI,
pelaeMoil 3a1aum, BHICKa3bIBaTh U/EH, HAlleJIEHHbIE Ha MOUCK PELIEHUS, COMOCTaBIsATh CBOU
CYXXJIEHUS C CYXKJIECHUSIMH JPYIUX YYACTHHUKOB JHajiora, OOHAPYKHUBATh pa3jIMyue U CXOJCTBO
MO3UIMH, B KOPPEKTHOU (hopMe (HOpMyIHpOBaTh pa3HOTIACHS, CBOU BO3PAKEHUS;

® PEACTaBIATH PE3yNbTaThl pPEIICHHUs 3a7ayd, OSKCIEPHUMEHTa, HCCIeIOBaHUsA, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4E€TOM 3a7ad Mpe3eHTALUuU U
0COOEHHOCTEH ayIUTOPHH;

¢ [IOHMMaTh W WCIONH30BATh MPEUMYIIECTBA KOMAHJAHOW M WHAMBUAYAILHON pabOTHI TpU
pelIeHnr yueOHBIX MaTeMaTHIECKUX 3a/1a4;

® [IpUHUMATh 1I€Jb COBMECTHOM [eATENbHOCTH, IJIAHUPOBAaTh OPTraHU3ALUI0 COBMECTHOU
paboThI, pachpenesiTh BUIbI pabOT, MOTOBAPUBATHCS, OOCYKIATh MPOIECC M Pe3yJbTar
paboTbl, 000011aTh MHEHUSI HECKOJIBKUX JIIO/ICH;

® yYacTBOBaTb B TPYNNOBBIX (opmax paboThl (0OCYXAeHHS, OOMEH MHEHUSMH, MO3TOBBIC
HITYPMBl U JPYTHUE), BBIMOJHATH CBOK 4acTh pabOThl U KOOPAMHUPOBATH CBOM AECHCTBUS C
IPYTUMH 4IEHAMH KOMAaHJbI, OIICHWBAaTh KaueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT IO
KpUTEpUsiM, cHOpMYJIMPOBAHHBIM YYACTHUKAMU B3aUMOJACHCTBHUS.

PeryasiTuBHbIe YHUBEPCAJbHbIE Y4eOHbIE 1eCTBUSA

Camoopranmusanus:

® CaMOCTOSITENIbHO COCTAaBIIATH IUIAH, aIlOPUTM pPELIeHMs 3ajaud (WIM €ro 4acTb), BHIOMpATh
croco0 pemeHns ¢ Y4ETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ yU€TOM HOBOM HH(pOpMAIIHH.
CaMOKOHTPOJIb, JMOIIHOHAJILHBIH HHTEJICKT:

e BIaIeTh CHoco0aMH CaMOIIPOBEPKH, CAMOKOHTPOJS TMpollecca M pe3ysibTaTa pEeLIeHHUs
MaTeMaTHYECKOM 3aJauH;

® [pPEIABUAETh TPYIHOCTH, KOTOpPblE MOTYT BO3HUKHYTHb IPH PpELIEHUH 3aJa4yd, BHOCHUTH
KOPPEKTHBBl B JESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HANJEHHBIX OLIMOOK,
BBISIBIICHHBIX TPYAHOCTEH;

® OIICHUBaTb COOTBETCTBHE pe3yJbTaTa MIESITEIbHOCTH IIOCTABICHHOM LEIM M  YCIOBHSIM,
OOBSICHATh NPHUYUHBI JIOCTM)KEHUS MM HEIOCTUXKEHUs IIeJM, HaXOOUTh OLIMOKY, JaBaTh
OLIEHKY MTPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIbTATHI

K xonIty 00yuenus B 5 kijacce 00y4Jaromuics MoayduT CICIYIONNEe MTPEAMETHBIC PE3YIbTaThI:
Yucyia 1 BEIYUCIEHUSA

[Tonumath ¥ IpPaBUJIBHO YHOTPEOIATH TEPMUHBI, CBA3aHHbIE C HATYPAJbHBIMU YHCIIAMHU,
OOBIKHOBEHHBIMU U IECATUYHBIMU IPOOSMHU.

CpaBHMBATH M YIOPSIIOYMBATH HATypaJbHbIC YMCIIA, CPABHUBATD B POCTEHIINX CIydastx
OOBIKHOBEHHBIE IPOOHU, TECATHYHBIC IPOOH.



CoOTHOCUTH TOUKY HAa KOOPAMHATHOM (YMCIOBOM) IPSIMON C COOTBETCTBYIOLIUM €1 YUCIIOM U
n300pakaTh HaTypaJbHbIC YMCIIa TOYKAMH Ha KOOPJMHATHON (UMCIIOBOMN) MPSIMOH.

BeimonuaTe apupmMeTnueckue JeicTBUs C HaTypalbHBIMU YHUCIIaMH, ¢ OOBIKHOBEHHBIMHU
ApoOsSIMU B IPOCTEHIIUX CITydasx.

BBINONHATE IPOBEPKY, IPUKUIKY PE3YJIHTATA BBIYUCICHUN.
OxpyrysTh HaTypajIbHbIC YHUCIA.
Pemenune TeKCcTOBLIX 32124

Pemrate TekCcTOBBIE 3aga4uu apI/I(I)MeTI/I‘IeCKI/IM CIIOCOOOM H C MIOMOIIIBIO OPTaHU30BAHHOTO
KOHCYHOI'O nepe60pa BCCX BO3MOXKHBIX BAPHAHTOB.

Pemate 3amaun, comepxkaniyre 3aBUCUMOCTH, CBS3BIBAIONTNE BETUIMHBI: CKOPOCTh, BpEMS,
paccTosiHue, IieHa, KOJIMYECTBO, CTOUMOCTD.

Hcnonb30BaTh KpaTKue 3allMCH, CXEMBI, TAOIUIBI, 0003HAYCHHUS MIPH PEIIICHUN 33]1a4.

[Tonb30BaThcst OCHOBHBIMH €IMHUIIAMU U3MEPEHHUS: LIEHbI, MACChl, PACCTOSIHUS, BPEMEHH,
CKOPOCTH, BBIPAXKaTh OJJTHU €IMHUIIBI BETUYHHBI Uepe3 ApyTHe.

W3BnekaTh, aHAIM3UPOBATh, OLICHUBATh MH(OPMAIIHIO, TPEICTABICHHYIO B Ta0IUIlE, HA
cToJ0uYaTON qUarpamme, HHTEPIPETUPOBATH PEICTABICHHBIE JaHHbIE, HCIIOIb30BaTh ITaHHBIE MTPH
penieHnu 3a1ay.

Harasanas reomerpus

[Tonp30BaTbcs reOMETPUYECKUMU MOHITUSIMH: TOYKA, MPsiMasi, OTPE30K, Jyd, Yrodi,
MHOTOYT'OJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBoAUTH pUMEPHI 00BEKTOB OKPY>KAIOIIETO MUPA, UMEIOIINX (OPMY U3yUEHHBIX
reoMeTpUUecKuX (uryp.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBS3aHHYIO C YIJIAMM: BEPLIMHA, CTOPOHA, C
MHOT'OYI'OJIbHUKAaMHU: yroJl, BEPIINHA, CTOPOHA, TUAarOHalb, C OKPY>KHOCTBIO: pajinyc, TUaMeTp, LIEHTP.

N3006paxaTh u3yuyeHHbIe TeoMeTpuyeckue GUrypsl Ha HETMHOBAaHHOW U KileTyaTol Oymare ¢
MTOMOUIBIO HUPKYJIS U IMHEHKHU.

HaxoauTs 1IMHBI OTPE3KOB HENOCPEACTBEHHBIM U3MEPEHUEM C TIOMOIIBIO JINHENKH, CTPOUTH
OTPE3KH 3a/1aHHOM JUIMHBI; CTPOUTH OKPYKHOCTb 3a/laHHOTO pajuyca.

Hcnonbs30BaTh CBOWCTBA CTOPOH U YIJIOB IIPSIMOYT'OJIBHUKA, KBaJApaTa Il UX ITOCTPOCHU,
BBIYHUCIICHMS TUIOLIAAU U IIEpUMETpa.

Bbrauciate mepuMeTp u Iiomas KBaapara, mpsiMoyrojibHUKa, (GUTYp, COCTABICHHBIX W3
MIPSIMOYTOJIBHUKOB, B TOM 4Hciie (GUTYp, H300paKEHHBIX Ha KJIETYaTON Oymare.

ITonp30BaThCS OCHOBHLIMH MCTPUUCCKMMU CAUHHUIIAMU U3MCPCHUS TJIMHBI, IIJIOMIAN;
BBIPpAXKATh OJHU CAWHUIBI BEJIMYHUHBI YCPEC3 APYTHUC.

Pacnio3naBath nmapauienenues, Ky0, UCIIOIb30BaTh TEPMUHOJIOTHIO: BepIInHa, peOpo, rpaHs,
M3MEpPEHUs, HaXOAUTh U3MEPEHHs apajulesenunenaa, Kyoa.



Beraucnare 00bEM Ky0a, nmapauiesenumnesaa no 3aJaHHbIM U3MEPEHUSM, TT0JIb30BaThCs
eIMHUIIAMU U3MEPEHus 00bEMa.

Pemarts HECT0XKHEBIE 3a1a4i Ha UBMCPCHUC T'COMCTPHUICCKUX BCINYNH B IPAKTUUICCKUX
CUTyalludXx.

K koHIly 00y4yeHus B 6 Kjiacce 00yJaromuiics MOJYIHUT CICIYIOIINE MPEAMETHBIC PE3yIbTaThI:
Yuciia 1 BLIYUCJICHUA

3HaTh ¥ MOHUMATh TEPMHHBI, CBA3aHHBIE C PA3IMYHBIMKU BUJAMH YHCEJ U CIIOCO0AMH UX
3aIMCH, IEPEXOAUTH (ECITH 3TO BO3MOXKHO) OT OHOM (HOPMBI 3aITUCH YHCIa K IPYTOil.

CpaBHUBATH U YIOPSAI0YNBATH LENbIE YHCIa, OOBIKHOBEHHBIE U IECATUYHBIE P00, CPAaBHUBATH
qKclia OHOTO U Pa3HBIX 3HAKOB.

BbInonHsATh, coderas yCTHbIE U TUCbMEHHBIE PUEMBI, apu(MeTHIecKue IeHCTBHS ¢
HaTypaJbHBIMH U LEJIBIMUA YUCIIAMHU, OOBIKHOBEHHBIMHU U JIECTUYHBIMU JIPOOSIMHU, TOJI0XKUTEIBHBIMU U
OTPULIATEIbHBIMU YUCIIAMH.

Berauciasite 3HaUCHNS YNCTIOBBIX BBIPAKEHHM, BHIIOIHATH IPUKUAKY M OLICHKY pe3yabTaTa
BBIUMCIICHUH, BBINOJIHATH MPEOOPa30BaHMsI YUCIOBBIX BBIPA)KEHUI Ha OCHOBE CBOWCTB
apu(pMETHYECKUX JIeHCTBUIL.

CoOTHOCHUTH TOYKY Ha KOOPJUHATHOM MPSIMOM C COOTBETCTBYIOIIUM € YHCIIOM U N300pakaTh
qyclia TOYKaMy Ha KOOPAWHATHOM MPSMOM, HAaXOAUTh MOAYJb YHCIIA.

COOTHOCHUTH TOYKH B MPSIMOYTOJIbHON CUCTEME KOOPAMHAT ¢ KOOPAUHATAMU TOM TOUKH.
OprFHHTL ICJIBbIC YHUCJla U JCCATUNYHBIC I[pO6I/I, HaxXoauTh HpI/I6JII/I)K€HI/IH HUCeII.
UYmncsioBble U OyKBEHHbIE BHIPAKEHUS

Ilonnmats n y1'IOTp66J'I5[TI) TEPMHHBI, CBA3aHHBIC C 3alIMChIO CTCIICHU YHUCJIa, HAXOAUTh KBaapaT
n KY6 YHCJia, BBIYHMCIIATHh 3HAYCHHU A YHUCIIOBBIX BBIp&)KGHHfI, COACpKAIMMNX CTCIICHU.

ITons30BaThCs IIprU3HaKaMu JCJIMMOCTH, PAaCKIIaAbIBaTh HATYPAJIbHBIC YHCJIa HA IIPOCTHIC
MHOXHUTCIIN.

ITons30BaThCs MaCH_ITa6OM, COCTAaBJIATH IMPOIIOPIMKU U OTHOIICHU.

Hcnonp30Bath OYKBBI 11 0003HAYSHUS YHCEN MPH 3aITUCH MAaTEMaTUYECKUX BBIPAKEHUH,
COCTaBJISAITh OYKBEHHbIE BBIPAXKEHUS U (DOPMYJIbI, HAXOIUThH 3HAYEHHsI OYKBEHHBIX BbIPAXKECHUIA,
OCYILIECTBIISIS HEOOXOUMbIE TIOJICTAHOBKHU U MpeoOpa3oBaHUsl.

Haxonuth HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.
Pemenue TeKCTOBLIX 33124
Pemath MHOTOIIIArOBBIE TEKCTOBBIC 33/1a4H aPU(PMETHISCKUM CIIOCOOOM.

Pemarn 3aaa4u, CBA3aHHBIC C OTHOIICHHUEM, TPOTTIOPIHOHAILEHOCTBIO BCIIMYNH, ITPOLCHTAMMU,
peuiaTh TP OCHOBHLIC 3a/1a41 Ha I[pOGI/I " MPOLCHTEIL.

Pemats 3amaun, copepxaiiye 3aBUCUMOCTH, CBA3BIBAIOIINE BEJIMYNHBI: CKOPOCTb, BpEMH,
paccrosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTh, IIPOU3BOAUTEIBHOCTD, BpeMsi, 00bEM pabOTHI, HCIIONB3YS



apupMeTHYECKUe NeHCTBUS, OLICHKY, TPUKUKY, TIOJIb30BATHCS €IMHUIIAMU U3MEPEHUS
COOTBETCTBYIOIIMX BEJINYUH.

CocTaBnatb OyKBEHHBIE BBIPAXEHHS 110 YCIOBHIO 3a]a4H.

W3BnekaTh HH(pOPMAIIHIO, IPECTABICHHYIO B Ta0JINIaX, HA TUHEHHON, CTOIOYATON HITH
KPYTOBOH MarpaMMax, MHTEPIPETUPOBATH NPEICTABICHHbIC JaHHBIE, UCTIOIF30BATh JaHHbBIC IPU
peLIeHUH 3a1a4.

[IpencraBnsaTe nHGOPMAITHIO C TOMOIIBIO TAOJINII, TMHEHHOMN M CTOI0YATON AHArpaMM.
Harasanas reomerpus

[TpuBoauThH MpUMeEpsl 00BEKTOB OKPYKAIOIIEr0 MUPA, UMEIOUINX (HOPMY U3yUEHHBIX
reOMETPUYECKUX TIOCKUX U MPOCTPAHCTBEHHBIX (QUTYD, TPUMEPHI PAaBHBIX U CUMMETPUYHBIX QUTY.

N300pakaTh ¢ TOMOIIBIO IIUPKYJIS, THHEHKH, TPAHCIIOPTHPA HAa HETMHOBAHHOM U KJIETYaTON
Oymare U3y4eHHbIE IUIOCKUE FreoMeTprudeckre GUTrypbl U KOHPUTypauu, CAMMETPUYHbIE (PUTYPBI.

[Tonp30BaThCsa TEOMETPHUECKUMHE MTOHATUSMU: PaBEHCTBO (PUTYp, CHMMETPHS, UCIIOIB30BaTh
TEPMUHOJIOTHUIO, CBSI3aHHYIO C CHMMETPHUEN: OCh CAMMETPHUH, LICHTP CUMMETPUU.

HaxonuTs BeJIMYMHBI YIIIOB H3MEPEHUEM C TOMOLIBIO TPAHCIIOPTUPA, CTPOUTH YIJIBI 3aJaHHON
BEJIMYUHBI, [10J1b30BATHCS [IPU PEIICHUM 3a7a4 IPALyCHOM MEPOH YIIIOB, pACIIO3HABATH HA YEPTEkKAX
OCTpBIH, IPSIMOU, Pa3BEPHYTHIM U TYIION YIJIBL.

Brerancaars JINHY HOMaHOfI, MNEPUMETP MHOTI'OYT'OJIBHUKA, ITOJIB30BAaThCA CAMHULAMHU
HU3MEPCHUA NJIMHBI, BRIPpAXaTh OAHU €CAWHUIBI U3SMEPCHUA NJIMHBI YEPE3 APYTHUC.

Haxoauts, ucnonb3ys 4epTéxHbIe HHCTPYMEHTBI, PACCTOSIHUSA: MEXAY IBYMS TOUKAMH, OT
TOYKH J0 MPSIMOM, NIMHY ITYTH HA KBAJIPATHOU CETKE.

Boruucnare miomanb GUryp, COCTaBICHHBIX U3 MPSIMOYTOJILHUKOB, HCIIOIB30BaTh pa3orueHue
Ha IPSMOYTOJLHUKH, HA paBHbIE PUTYpBI, JOCTPAaUBAHUE /10 MPSIMOYTOJIbHUKA, TIOJIH30BATHCS
OCHOBHBIMM €JUHUIIAMH U3MEPEHUS IUIOMIA/IU, BBIPAXKaTh OJHU €IUHUIIBI U3MEPEHNUS IIJIOLIAAN YePE3

Ipyrue.

PacrioznaBath Ha MOZENAX U U300PAKEHUSIX MUPaAMUY, KOHYC, UIMIUHAP, UCTIOIb30BaTh
TEPMHUHOJIOTHIO: BEPILIKMHA, peOpo, IpaHb, OCHOBAHUE, Pa3BEPTKA.

N300pakaTh Ha KJIeT4aToi Oymare npsMOYTOJIbHBIHN MapauieIenune.

Boeruncnsate 005EM NpsAMOYTOJIBHOTO Mapaljiesienumnesa, Kyoa, mojib30BaTbCs OCHOBHBIMU
€MHULIAMU U3MEpEHHS 00bEMa;

Pemarts HECT0KHEBIE 3a1a41 Ha HAXOKACHUEC I'COMCTPUICCKUX BCIIMYUH B ITPAKTHUYCCKUX
CUTyalludXx.



TEMATHYECKOE INTAHUPOBAHHE

5 KUIACC
KosmmuecTBo yacos DJIEKTPOHHBIE
Ne /i HaumeHoBaHme pa3iesioB U TeM (undposbie)
B MPOrpamMMbl Beero Konrpoabnsie IIpakTnyeckne  oGpa3oBaTesibHbIE
padoThI padoTbI pecypcsl
1 Harypanbnsle uncia. Jleicteus ¢ 43 1 bubmmoreka [JOK
HATypaJIbHBIMH YHCIIAMU https://m.edsoo.ru/7f4131ce
) Harnsignas reomerpus. JInnuu Ha 12 ) bu6mmoreka [IOK
IIOCKOCTH https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
3 OOpIKHOBEHHEIE APOOH 48 ! https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
4 Harnsanast reomerpusi. MHOTOYrOJIbHUKH 10 1 https://m.edsoo.ru/7f413 1 ce
bu6mmoreka [IOK
> Jlecaminnie Apodu 38 ! https://m.edsoo.ru/7f4131ce
6 Harnsinaas reometpus. Tena u purypsl B 9 1 bubmuorexa [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
/ Tosropere u obobmenme 10 ! https://m.edsoo.ru/7f4131ce
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 4 4




6 KJIACC

o HaumenoBanun KouuvecTBo 4acoB DJIeKTPOHHbIE
11/- e pa3iesioB u (undgposBbie)
TeM Bcer Konrpoabnbr = IlpakTHyeckn  oGpa3oBaTesibHbIE
n NporpamMmbl 0 e padoThl e padoThl pecypcbl
u bubmuorexa [{OK
1 ATYPAILHPIC 30 1 https://m.edsoo.ru/7f41473
qrcna 6
iir;;:f}l;: but6mmoreka [IOK
2 pH. 7 https://m.edsoo.ru/7f41473
[Ipsambie Ha 6
TIOCKOCTH =
but6mmoreka [IOK
3 Hpobu 32 1 https://m.edsoo.ru/7f41473
6
Harsinaas but6mmoreka [IOK
4 reOMETPHSL. 6 1 https://m.edsoo.ru/7f41473
Cummerpust 6
BAIDIKCHIS ¢ bubmuorexa [{OK
5 P 6 https://m.edsoo.ru/7f41473
OykBaMu 6
Harnannas bubnunorexa [IOK
6 T COMCTPIL. 14 1 1 https://m.edsoo.ru/7f41473
durypsl Ha 6
IIOCKOCTH =
ITonoxuTenbHBI Bubmmotexa LIOK
7 - 40 1 https://m.edsoo.ru/7f41473
OTpHIIATEIIbHBIC 6
qucia =
e 1cTaBIeHIe but6mmoreka [IOK
8 PE/ICTaBIeHH 6 https://m.edsoo.ru/7f41473
JTaHHBIX 6
Harnsgnas
COMETDHS bubmuorexa [{OK
9 pHA. 9 1 https://m.edsoo.ru/7f41473
Qurypsl B 6
MIPOCTPAHCTBE -
10 1;160:; OI; f;ie’ 20 1 bubmuorexa [{OK
. ’ https://m.edsoo.ru/7f41473
CUCTEeMAaTH3aIH
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YueOHblil Kypce «AJiredpa»

IHHOACHUTEJBbHAA 3AIINCKA

Anrebpa sSBISETCS OAHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro 00pa3oBaHMs: OHA
obecrieunBaeT U3y4eHHEe JPYTUX JUCIUILIINH, KaK €CTeCTBEHHO-HAYYHOTO, TAK M TYMaHUTAPHOTO
LUKJIOB, €€ OCBOEHHE HEOOXOIUMO I MPOJOJIKEHUsI 00pa30BaHus U B TIOBCETHEBHOM KU3HU.
Pa3Butre y 00yyaronuxcs HaydYHBIX IPEICTABICHHUN O MPOUCXOKICHUH U CYIITHOCTH aNreOpandecKux
a0CTpakIuii, cnoco0e OTpaXeHUsI MaTeMaTUUECKOW HayKOH SIBICHUW U MPOIIECCOB B MPUPOJIC U
o0IIecTBE, POJIM MaTEMAaTHIECKOTO MOICTUPOBAHHUS B HAYYHOM MMO3HAHUU U B MPAKTUKE CITIOCOOCTBYET
(OpMHPOBAHNIO HAYYHOTO MUPOBO33PEHUS U KAUECTB MBIILICHHSI, HEOOXOIUMBIX I afjanTalliy B
coBpeMeHHOM i (ppoBoM obmecTBe. M3ydeHne anreOpsl o0ecrieunBaeT pa3BUTHE YMEHUS HAOII01aTh,
CpaBHUBATh, HAXOUTh 3aKOHOMEPHOCTH, TPEOYET KPUTUUYHOCTH MBILUIEHHS], CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBLIBATh CBOU JCHCTBHSI U BBIBOJIBI, (DOPMYITHPOBATH YTBEPIKICHUSI.
OcBoeHue Kypca ainredpsl 00ecreurnBaeT pa3BUTUE JIOTUYECKOTO MBIIIIEHUST 00y4YaloluXCsl: OHU
UCTIOJIL3YIOT ACTYKTUBHBIC U WHIAYKTUBHBIE PACCYKICHHS, 0000IIeHNE U KOHKPETU3AIHIO,
abcTparupoBanue U aHayoruio. O0yueHue anredpe mpeanonaraeT 3HauuTeIbHbINH 00BEM
CaMOCTOSITENTLHOM JIEATETPHOCTH 00yYarOIINXCsl, TTO9TOMY CaMOCTOSITENILHOE PEIICHUE 3a1a4 SIBIISIETCS
peam3anuei qesTeIbHOCTHOTO IPUHIINIIA O0yUeHUSI.

B cTpykType mporpaMMel ya4eOHOTO Kypca «Anredpay AJisE OCHOBHOTO O0IIero 0opa3oBaHus
OCHOBHOE MECTO 3aHUMAIOT COJIEPIKATEITHbHO-METOINIECKHE JINHUU: «HUCIIa ¥ BEIYHCICHUS Y,
«AnreOpanueckue BEIpaKEHUSN», «Y paBHEHUS U HepaBeHCTBay, «DyHkuuny». Kaxaas u3 aTux
COJZIePIKATEIbHO-METOJMUECKUX JTMHUN Pa3BUBACTCS HAa MPOTSDKEHUH TPEX JIET U3YUEHUS Kypca,
B3aMMOJICHCTBYS C APYTUMU €T0 JIMHUSIMHU. B X0/1e n3yueHus: yaeOHOTo Kypca o0ydaromumcst
MPUXOJUTCS JIOTHIECKH PACCYKAATh, HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B CBsI3M C
3THM B MPOTpamMMy yueOHOTro Kypca «Anredpay» BKIIOYSHBI HEKOTOPBIE OCHOBBI JIOTHKH,
MIPE/ICTaBIICHHBIC BO BCEX OCHOBHBIX pa3/ieliax MaTeMaTHIECKOTO 00pa30BaHUs U CITIOCOOCTBYIOIINE
OBJIAJICHHUIO OOYUYAIOITIMUCS OCHOB YHUBEPCAILHOTO MAaTEeMaTHIECKOTO si3bika. Co/lep:KaTeIbHON 1
CTPYKTYpPHOU OCOOEHHOCTHIO Y4eOHOTO Kypca «Anredpay SBISIETCS €r0 MHTErPUPOBAHHBIN XapakTep.

Conepxanne TMHUU «HHcCa U BBIYKMCICHUS CITY>KUT OCHOBOM IS TAJIbHEHMIIIETO U3yUYEeHUS
MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y 00YUAIOIIMXCS JIOTHYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO
YMEHHUS MOJIh30BaThCS AJITOPUTMAMH, & TAK)KE MPUOOPETEHUIO TIPAKTUICCKUX HABBIKOB, HEOOX OMMBIX
JUTSL IOBCETHEBHOM KM3HU. Pa3BUTHE MOHSATHUS O YKMCIIe HA YPOBHE OCHOBHOTO OOIIIETO 00pa3oBaHus
CBSI3aHO C pAllMOHATBHBIMH M HPPAITMOHAIBHBIMH YUCIaMH, (POPMHUPOBAHUEM MPEACTABICHUHN O
JCHCTBUTENLHOM YHUCIIE. 3aBEpIICHUE OCBOCHUS YUCIIOBOW TMHUHM OTHECEHO K CpeHEMY 00IIeMy
o0pa3oBaHMUIO.




Copep:xaHue IBYX anreOpandecKux JTUHUN — «AITre0pandecKue BRIPAKCHIS» U «Y PaBHCHHS U
HEPaBEHCTBa» CIOCOOCTBYET (HOPMUPOBAHUIO Y OOYUAIOIIMXCSI MAaTEMAaTHYECKOTO amnmapara,
HCOGXO,Z[I/IMOI‘O AJId pCHICHUS 3a1a4 MATEMATUKHU, CMCIKHBIX IMTPECAMCTOB U MPAKTHUKO-
OpHUEHTHPOBAHHBIX 3a7a4. Ha ypoBHEe 0CHOBHOTO 00111er0 00pa3oBaHus yueOHBIN MaTepua
TpYNIUPYETCS BOKPYT PallMOHATIBHBIX BEIpaXKEHUH. Anredpa 1eMOHCTPUPYET 3HAYCHNUE MAaTEMaTUKH
KaK s13bIKa JIUISl TIOCTPOCHUST MATEMaTHYECKIX MOJICIICH, OTIMCAHUS TIPOILIECCOB U SIBIICHUH peaTbHOTO
Mmupa. B 3amaun o0ydyeHus anredpe BXOAAT TakKe JallbHEHIIIee pa3BUTHE AITOPUTMUIECKOTO
MBIIIUICHHS], HEOOXOAUMOTO, B YaCTHOCTH, JJISi OCBOCHHUS Kypca HH()OPMATHKH, U OBJIA/ICHUE
HaBBIKAMU JIETYKTUBHBIX paccyxaeHuil. [IpeodpazoBanne cMMBOJIBHBIX GOPM CIIOCOOCTBYET
Pa3BUTUIO BOOOPAKEHHUsI, CIOCOOHOCTEH K MAaTEMaTHYECKOMY TBOPUYECTBY.

Coneprxanue (HyHKIMOHATBHO-TpapUUECKON JIMHUU HALIEICHO HA TOTY4YeHUE 00YJatoUMMHCS
3HaHUHN 0 PYHKIUAX KaK BaXKHEHIICH MaTeMaTHYECKON MOJICTTH JJIsS ONTMCAHUS U UCCIIEIOBaHUS
pa3zHO0Opa3HBIX MPOLIECCOB U SBJICHUN B pUpoe U obmiecTse. M3yueHne marepuana cnocooCcTByeT
Pa3BUTHIO Y 00yUYAIOIIMXCS YMEHUS HCIOIb30BaTh PAa3IMYHbIC BEIPA3HTEIbHBIC CPECTBA SI3bIKA
MaTEMaTHKH — CIIOBECHbIE, CAMBOJIMYECKHE, TpaduecKue, BHOCUT BKJIa1 B (POPMHUPOBAHNE
NPEJCTAaBICHUN O POJIM MAaTEMaTHKHU B Pa3BUTUH LUBUWIN3ALUHU U KYJIbTYPHI.

CornacHo yueOHOMY IJIaHy B 7—9 Kjaccax u3ydaeTcsl y4eOHbINH Kypc «ANredpay, KOTOPbIi
BKJIIOYAET CJIEAYIOIINE OCHOBHBIE pa3eiibl CoAepKaHus: «Uncna u BEIYUCICHU», «ANredpandeckue
BBIPAXKCHUS», «Y DABHEHUS U HEPABEHCTBaY, «DyHKIUN».

Ha nzyuenune yue6HOTO Kypca «Anredpa» orBoautces 306 gacos: B 7 kimacce — 102 gaca (3 gaca
B Heneno), B 8 kiracce — 102 vaca (3 gaca B Henento), B 9 kiacce — 102 gaca (3 yaca B HEIEIO).

COJAEP/)KAHUE OBYYEHUA

7 KJIACC

Yuciia 1 BBIYUCIEHUSA

Jpo6u 0OBIKHOBEHHBIC U ACCATUYHBIC, IEPEXO] OT OJHOU (DOPMBI 3aTTUCH APOOEH K JPYTOH.
Ilonsrue paloOHaJIbHOI'0 YKUCJid, 3allUCh, CPABHCHUC, YITIOPAAOUYNBAHNUC PAlIUOHAJIBHBIX YUCCII.
Apudmernueckue TeUCTBUS C pallMOHATLHBIMU YKCIaMH. Perienne 3a1a4d u3 peaabHOM MPaKTUKA Ha
4acTH, Ha IpoOHu.

CremneHb ¢ HaTypaJbHBIM MTOKA3aTeIeM: OIpeIeJICHHEe, PeoOpa3oBaHre BEIPAKCHHU Ha OCHOBE
orpejeneHus, 3auch 0onbIIuX yucel. [IponeHTsl, 3anich NPOLeHTOB B BUAE ApOOH U JpoOH B BHIE
poLeHTOB. Tpy OCHOBHBIE 337aUu Ha MPOIIEHTHI, PEIICHUE 3a]a4 U3 PeaIbHON MPAKTUKH.

ITprMeHeHne NPU3HAKOB AEIMMOCTH, Pa3I0kKEHNE HA MHOXKHUTEIN HaTypaJIbHbIX YHCEIL.
PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE TIpsAMasi U 0OpaTHas MPONOPLUOHATIBHOCTH.
Auredpanyeckue BbIPasKeHUs!

[TepemeHnHbIE, YMCIOBOE 3HAYCHUE BBIPAKEHHUS C MEPEMEHHOM. [[onmyCcTUMBIEC 3HAUEHU S
NEPpCMCHHBIX. Hpe,Z[CTaBJIeHI/Ie 3aBUCUMOCTH MCXKY BCIIMUYMHAMU B BUJIC q)OpMyJ'H:I. Brruncnenus mo
dbopmynam. [IpeobpazoBanne OYKBEHHBIX BbIPAXKEHUI, TOXK/IECTBEHHO PaBHbIE BBIPAXKEHHUSI, TpaBUIa



npeoOpa3oBaHusl CYMM U IPOU3BECHUH, PaBUIIa PACKPBITHS CKOOOK U MPHUBEIEHHS 10T00HBIX
CJIaraeMblIX.

CBoiicTBa CTENEHU C HATYpPaJIbHBIM MOKA3aTEIIEM.

Opnnounensl 1 MHOrouUIeHbl. CTeneHb MHOTOWIeHA. Cll0OKEHUE, BBIUYUTAHUE, YMHOKECHHE
MHOTO4JIeHOB. POpPMYIbI COKPAIIEHHOTO YMHOXKEHHUS: KBaJApaT CyMMBI U KBajpat pazHocTu. Popmyna
pa3HOCTH KBaApaToB. Pa3nojkeHre MHOTOUJI€HOB Ha MHOYKUTEIH.

YpaBHeHHsI 1 HEPABEHCTBA

VYpaBHeHHEe, KOPEHb YpaBHEHUs, IPaBUiia IpeoOpa3oBaHusl ypaBHEHUS, PABHOCHIIBHOCTD
YpaBHEHUH.

JIuHeliHOEe ypaBHEHME C OHOM IEPEMEHHOM, YUCIIO KOPHEHN JINHEWHOIO YPABHEHUS, PEILICHHUE
JIMHENHBIX ypaBHeHUM. CoCTaBJIE€HNE YPAaBHEHUH 1O YCIOBUIO 3a/1aud. PelieHne TeKCTOBBIX 3a/1a4 ¢
MMOMOIIBIO YPABHEHHUI.

JluneliHOE ypaBHEHHUE C IBYMS IEPEMEHHBIMH U ero rpaduk. Cuctema AByX JMHEUHBIX
ypaBHEHUH ¢ ABYMS IEpEeMEHHBIMH. Perenne cuctemM ypaBHEHU criocoO0M mmoAcTaHOBKU. [Ipumepsl
pElIeHNs TeKCTOBBIX 3aJ1ay C IIOMOIIBIO CHCTEM ypaBHEHUH.

DOyHKUUH

Koopaunara Touku Ha nipsmoid. YucnoBbie IpoMexKyTKH. PaccTossHre MeX Ty NIByMS TOUYKAMU
KOOPJIMHATHOU MPSIMOM.

[IpsmoyronbHas cucreMa koopauHar, ocu Ox u Oy. AGciycca 1 OpJuHaTa TOYKH Ha
KOOPAMHATHOH MI0cKocTH. [Ipumepsl rpadukoB, 3ajaHHbIX (popMynaMu. UTeHne rpaukoB peaabHbIX
3apucumocteil. [lonsatue pynxmuu. I'padux pynkuuu. CoiictBa pynkmii. JInneitnas GyHkuus, eé
rpaduk. ['paduk dyakuum y = [x|. ['paduueckoe perneHne TMHEHHBIX YPAaBHEHUH M CUCTEM JIMHEHHBIX
YpaBHEHUH.

8 KJIACC

Yuciia 1 BLIYUCJIECHUA

KBanpatHslii KopeHb u3 yncia. [lonstue 06 nuppanuoHaisHOM yncie. JlecaTHuHbIe
NpUOIMKEHNS UPPALMOHATBHBIX YHcen. CBOMCTBA apu(hMETHUECKUX KBAIPAaTHBIX KOPHEH U UX
IPUMEHEHHE K IPe0OPa30BaHUIO YHCIIOBBIX BBIPAXKEHUN U BBIYUCICHUAM. [lefiCTBUTENIbHBIE YHCIIA.

CreneHb C 1eNbIM MokKaszaTesneM U €€ cBoiicTBa. CTaHIapTHAS 3aMKUCh YUCTA.
AsredOpanyeckue BbIpPasKeHU s
KBanpaTHblil TpEXUiIEeH, pa3ioKEHUE KBaPATHOTO TPEXUIEHA HA MHOKUTEIH.

Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO anredpandeckoit npodu. CriokeHue, BBIYUTAHUE,
YMHOXXEHUE, JIeJIeHHe anredpandeckux apo0eii. ParmoHanbHbIe BEIpaXKEHUS U UX ITPeoOpa3oBaHue.

YpaBHeHHsI 1 HEPABEHCTBA



KBanparHoe ypaBHeHue, popmyia KopHei KBaapaTHoro ypaBHeHus. Teopema Buera. Pemenue
ypaBHEHUH, CBOASIINXCS K JTMHEHHBIM U KBagpaTHbIM. [IpocTeiimme npoOHO-pannoHaIbHbIe
YpaBHEHUS.

I'padpuueckas uHTEpHIpeTaLUs YPABHEHUH ¢ ABYMS IEPEMEHHBIMU U CUCTEM JIMHEWHBIX
YPaBHEHUH ¢ AByMs IIEpeMEHHBIMU. [IprMepsh! pelieHns CUCTeM HEJIMHEWHBIX YPAaBHEHUN C JBYMS
[IEPEMEHHBIMU.

Pemmenne TeKCTOBBIX 334 aNreOpandecKuM CrocoooM.

UucnoBbie HEPABEHCTBA M X CBOMCcTBa. HepaBeHCTBO ¢ 0/1HOM nepeMeHHOW. PaBHOCHIIBHOCTH
HepaBeHCTB. JIMHEHbIE HEpaBEHCTBA C OJHON NepeMeHHOM. CUCTEMBI JINHEHHBIX HEPABEHCTB C OJTHOU
[IEPEMEHHOM.

DOYyHKIUHA

[Tonsarue Gpynkuu. O6IacTh ONpEAEICHUS U MHOKECTBO 3HaUeHUH QyHKIUU. CriocoObI
3a7jaHus (QYHKIHH.

I'paduk pyakmuu. Urenue cBoiicTB pyHkuu no e€ rpaduxy. [Ipumeps rpadukoB GyHKINIA,
OTPaKAIOIMIUX pEATbHBIC MPOIIECCHI.

OyHKIUH, ONUCHIBAIOLIUE MIPSIMYIO M 0OPaTHYIO MPONOPLUOHAIBHBIE 3aBUCUMOCTH, UX
rpadukn. Oynkun y = x2, y = x3, y = Vx, y=|x|. [padudaeckoe pelueHne ypaBHEHHH 1 CHCTEM
YPaBHEHHH.

9 KJIACC

Yuciia 1 BBIYHCIEHUSA

ParonanbHele yncia, UppalroOHAIbHBIC YUCIIA, KOHEUYHBIE U OECKOHEYHBIE IECITUYHBIE IPOOH.
MHOX€eCTBO EHCTBUTENBHBIX YUCE, IeHCTBUTEIbHbIE YHCIIa KAK OECKOHEYHbIE JECATUYHBIE TPOOH.
B3aumHO 01HO3HaYHOE COOTBETCTBUE MEXKIY MHOKECTBOM JIEHCTBUTENBHBIX YNCEN U KOOPAUHATHOMN
IIPSIMOM.

CpaBHeHUE NEHCTBUTENBHBIX YUCEI, apu(hMETUIECKUE NCUCTBUS C ICHUCTBUTEILHBIMU YHCIIAMHU.
Pa3mepbl 00bEKTOB OKPYkKAIOIIETO MUPA, JUIUTETLHOCTD MIPOLIECCOB B OKPYKAIOILIEM MHpE.

[TpubnmxEHHOE 3HaYCHNE BEIMUUHBI, TOYHOCTH NpuOmmkeHus. Okpyriaenue uncen. [puknaka
U OLICHKA PEe3yJIbTATOB BBIUYNCICHUM.

YpaBHeHUS M HEPaABEHCTBA
Jluneitnoe ypaBHeHue. Penienue ypaBHEeHUH, CBOJIAIIUXCS K TUHEUHBIM.

KBanpaTtHoe ypaBHeHue. Pemienue ypaBHEHH, CBOAAIIMXCS K KBaJpaTHbIM. bukBagpaTHoe
ypaBHeHue. [IpumMepsl penieHrst ypaBHEHUN TPEThEil M YETBEPTOM CTEIEHEN Pa3ioKEHUEM Ha
MHOXUTEH.

Pemenue npoOHO-paliMoHaBHBIX YpaBHEHH. PemieHre TeKCTOBBIX 3a1au anredpandeckum
METOJIOM.



VYpaBHeHHE ¢ IBYMs IEPEMEHHBIMU U ero Tpaduk. Pemenne cuctemM IByX JIMHEHHBIX
YpaBHEHUH C IByMs IEPEMEHHBIMU. PellleHre CUCTEM JIBYX YpaBHEHUH, OHO U3 KOTOPBIX JIMHEHHOE,
a Ipyroe — BTopoii crenenu. I'paduueckast uHTepIpeTaIyst CHCTEMbI YPaBHEHHH € IBYMs
[IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 aNreOpandeckKuM CriocoOoM.
UucnoBbie HEPABEHCTBA M MX CBOMCTBA.

PelreHne nuHENHBIX HEPABEHCTB C OJAHOU IIEPEMEHHOM. Penenne cCucTeM JIMHEMHBIX
HEPaBEHCTB ¢ OAHOM nepeMeHHor. KBaaparHeie HepaBeHCTBA. [ paduueckas mHTEpIpeTAIIHs
HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMsI IEPEMEHHBIMH.

DOyHKIUH

Ksagparnunas ynkimus, e€ rpaduk u cBoiicTa. [lapadoma, KoopaArHATHI BEPITUHBI TapadoJIbI,
0Ch CUMMETPHUH TapaboIbl.

Ipadukn dyukmmit: y =kx, y=kx + b, y=k/x, y=x3, y = \x, y = |x| i ux cBoiicTBa.
YucaoBble NOCT€10BATEIBLHOCTH U MPOTrPeccHn

[ToHsiTHE YNCIOBOM MOCIEAOBATEILHOCTH. 3aJaHHE MOCIIEI0BATEILHOCTH PEKYPPEHTHOM
dhopmymoit u GopMyIIOii 7-TO YJICHA.

Apudmernueckas u reoMmeTpudeckas nporpeccuu. opmyssl 7-T0 YieHa apupMETHIECKON U
TF€OMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX 71 YJICHOB.

N300pakeHne WieHOB apu(PMETHIECKON U TEOMETPHUECKOM POTrpeccuii TOUKaMu Ha
KOOpPJMHATHOM IUIOCKOCTU. JINHEHHBIN U SKCIIOHEHIMATIBbHBIA pocT. CII0KHbBIE TIPOLEHTBHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYHEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUAA

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pPe3yabTaThl OCBOSCHUS MPOTpaMMBbl yueOHOTo Kypca «Anredpa»
XapaKTepU3yIOTCs:

1) naTpuoTHYecKoe BOCIUTAHME:

IIPOSIBJIEHUEM MHTEpECa K MPOIIJIOMY M HACTOSIIEMY POCCHHCKON MAaTEMAaTUKH, [ICHHOCTHBIM
OTHOILIEHUEM K JTOCTHXKEHUSAM POCCUMCKUAX MAaTEMAaTUKOB U POCCUICKON MaTEMaTUYECKOMN LIKOJIBI, K
MCTIOJIB30BAHUIO ATUX JTOCTHXKEHUH B IPYTUX HayKax M MPHUKIAIHBIX cepax;

2) rpaxIaHCKoOe H JyXOBHO-HPABCTBEHHOE BOCIIUTaHHE:

TOTOBHOCTBIO K BBIMIOJIHEHUIO 0053aHHOCTEH IpakJJaHUHA U peai3aliy ero mnpas,
IIPEJCTABICHUEM O MAaTEMaTHUECKUX OCHOBaX ()yHKIIMOHMPOBAHUS PA3IMUHBIX CTPYKTYp, SIBJICHUH,
IpoIelyp TPaKAaHCKOTO 001IeCTBa (HaIpUMep, BEIOOPHI, OTIPOCHI), TOTOBHOCTBIO K O0CYKICHHIO
ATHYECKUX MPOOIIeM, CBI3aHHBIX C MPAKTUYECKUM IPUMEHEHNEM TOCTHKEHUN HayKH, OCO3HAaHUEM
BaKHOCTU MOPAJIbHO-ITUUECKUX MPUHIUIIOB B IEATENBHOCTH YUEHOTO;



3) Tpy10BO€E BOCIIUTAHME:

YCTAaHOBKOW Ha aKTMBHOE YYaCTHE B PEIICHUH MPAKTUYECKUX 3a]a4 MATEMaTH4YECKOMN
HaNpaBICHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEMaTUYECKOT0 00pa30BaHMs Ha MPOTSHKEHUN BCEH
KU3HU JJIs yCTIeUTHON MPpo(ecCHOHaNbHOM IeATEeIbHOCTH U Pa3BUTHEM HEOOXOUMBIX YMEHUA,
OCO3HAHHBIM BBHIOOPOM U TIOCTPOCHUEM MHIUBUAYAILHON TPACKTOPHH 00pa30BaHUS M KU3HEHHBIX
IUTAHOB € YYETOM JIMYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHE:

CIOCOOHOCTBIO K AMOLIMOHAIBHOMY U 3CTETUYECKOMY BOCIIPUSATHIO MaTEMaTHUYECKUX 00BEKTOB,
3aJ1a4, pelieHul, pacCyKJAeHHI, yMEHHIO BUAECTh MaTEMaTHUECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEeHHOCTH HAYYHOI 0 MIO3HAHHUS:

OpHUEHTAIMeH B EATEIIbHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4HbIX MPEACTaBICHHI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOIBI U 00IIECTBA, TOHUMaHUEM
MaTeMaTHYeCKON HayKH Kak cepbl UeJIOBEUECKOM 1eATeIbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAYUMOCTH
JUTS. Pa3BUTHUS [TUBUIIM3AINH, OBJIaICHUEM S3bIKOM MaTEMAaTHKH U MAaTEMAaTUYECKON KyIbTYypOi KaK
CPEICTBOM IMO3HAHUS MUPA, OBJIAJICHUEM ITPOCTEUIITIMHI HaBbIKAMH HCCIIEI0BATEILCKON
NesITeNIbHOCTH;

6) puznueckoe BocnuTanue, GopMUpPoOBaHHE KYJbTYPHI 310POBbSI M IMOLMOHAIBHOIO
Os1aromosty4us:

TOTOBHOCTBIO IPUMCHATH MATCMATHYCCKUC 3HAHUSA B UHTCPECAX CBOCTO 310POBbs, BEACHUA
3I0pOBOTr0 00pa3a KU3HU (310POBOE MUTAaHKE, COAUTAHCUPOBAHHBIN PEKUM 3aHATUN U OTHBIXA,
perynspHasi GpuznUecKasi akKTUBHOCTh), C(OOPMHUPOBAHHOCTBIO HABBIKA pediieKcru, IPpU3HAHUEM CBOETO
IpaBa Ha OIMHUOKY M TAaKOTO e MpaBa APYroro 4eIoBeKa;

7) 3K0JIOTHYeCKOe BOCTIMTAHUE:

OpHUEHTAaIMel Ha IPUMEHEHNE MaTeMAaTUYeCKUX 3HAHUM JUIsl peIIeHus 3a/1a4 B 00J1acTH
COXPaHHOCTH OKpY:Karollel cpeibl, MIIaHUPOBAHUS MMOCTYIIKOB U OIICHKH UX BO3MOXHBIX MOCJIEICTBHI
IUIS OKpYXKAIOIIeH cpesibl, 0CO3HAaHHEM I100aIbHOTO XapaKTepa HKOJIOIMYECKUX MPoOIeM U ImyTel ux
pelIeHus;

8) ajanTanus K M3MEHAIIUMCS YCJIOBUSIM COIMATbHOM M IPUPOJAHOM Cpebl:

TOTOBHOCTBIO K JIEHCTBUSM B YCIOBHSIX HEONPEAEIEHHOCTH, IOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTHU Y€Pe3 MPAKTUUYECKYIO NeATEIbHOCTh, B TOM YUCJIE YMEHHUE YUUTHCS Y IPYTUX JIOAEH,
pHOOpPETaTh B COBMECTHOM NIEATETHHOCTH HOBBIE 3HAHMS, HABBIKA U KOMIIETCHIIUU U3 OTBITA APYTHUX;

HE00X0AUMOCTBIO B (POPMHPOBAHNHN HOBBIX 3HAHUMH, B TOM YHUCIIe (OPMYIUPOBATH UJIEH,
MIOHATHS, TUIIOTE3bI 00 00BEKTaX U SBJICHUSIX, B TOM YHUCIIC paHee HEM3BECTHBIX, 0CO3HABATD
neguIUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCIPUHUMATD CTPECCOBYIO CUTYAIUIO KaK
BBI30B, TPEOYIOLIUI KOHTPMED, KOPPEKTUPOBATh IPUHUMAEMbIE PELIEHUS] U JEHCTBUS,
(bopMyIMpOBaTH M OLICHUBATH PUCKHU U MOCIEACTBUS, (OPMUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIbTATBI



ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1elCTBHUS

Ba3oBble Jjornueckue AeiicTBUA:

BBISIBJISITh M XapaKTEepHU30BaTh CYIIECTBEHHbIE NPU3HAKKM MaTeMaTHYeCKUX OOBEKTOB,
MOHATUH, OTHOIIEHUH MEXIy TMOHATUAMHU, (OPMYJIUPOBATH OIpPEIEICHUS TOHATHIA,
YCTaHABIIMBATh CYIIECTBEHHBIM MPU3HAK Kiaccu(UKalMM, OCHOBAaHUS i1 0000IIEeHus U
CPaBHEHHUS, KpUTEPUU IPOBOAUMOI0 aHAIIN3A;

BOCIPUHUMATh, (HOPMYIHpPOBaThH M NPEOOpPa3OBbIBATh CYXKACHHS: YTBEPAUTEIbHBIE H
OTpHIIaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOLINE, YCIOBHBIE,

BBISIBIISITh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M W TPOTUBOpeuus: B (hakrax,
TaHHBIX, HAONIONCHUAX W YTBEPXKACHUSIX, NpeIIaraTh KPUTEPUU I BBISBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUMI;

JIeNlaTh BBIBOJBI C HCIOJIB30BAHWEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX W WHAYKTHBHBIX
YMO3aKIIOUEHUN, YMO3AKIIOUEHUH 110 aHAJIOTHH;

pa3buparh J0Ka3aTeNbCTBA MATEMAaTHYECKHX YTBEPXKICHHM (MpsMble U OT MPOTHBHOTO),
MPOBOAUTH CAMOCTOATEIBLHO HECJOXKHBIE JIOKa3aTelbCTBA MAaTeMaTU4YecKuX (akKToB,
BBICTpAaWBaTh apPTyMEHTAINIO, MPHUBOIUTH MPUMEPHI W KOHTPIPUMEPHI, OOOCHOBBLIBATH
cOOCTBEHHBIE PACCYKICHHUS;

BBIOMpPATh CHOCO0 perieHust yueOHO! 3a7auu (CpaBHUBATh HECKOJIBKO BapUAHTOB PELICHHMS,
BbIOMpPATh HanboJee MOIXOASIINHI ¢ YIETOM CaMOCTOSTENbHO BBIACICHHBIX KPUTEPHEB).

Ba3oBble ncciie1oBaTe/IbCKHeE AelicCTBUA:

MCTOJIb30BaTh BOMPOCH KaK MCCIIENOBATEIbCKUNA WHCTPYMEHT MO3HaHUS, (OPMYIHPOBATH
BONPOCHI, (PUKCUpYIOIINE TPOTHBOpPEYHE, MPOOJIIeMYy, CaMOCTOSITEIFHO YCTAaHABJIMBATH
MCKOMOE U JaHHOE, OPMHUPOBATH THIIOTE3Y, apTyMEHTHPOBATh CBOIO MO3UIINIO, MHCHHCE;,
HpOBOI[I/ITB II0 CaMOCTOATCIBbHO COCTaBJIeHHOMy HJIaHy HGCHO)KHBIﬁ BKCHepI/IMCHT,
HEOOJBIIIOE HMCCIEAOBAHNUE IO YCTAaHOBIEHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTrO OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKY COOOi;

CaMOCTOSITENIbHO (OPMYJIHPOBATh OOOOILICHUS M BBIBOJBI MO pe3yJbTaTaM IMPOBEAEHHOTO
HaGJIIOIIeHI/IH, HCCICAOBaHUA, OLCHHUBATH IIOCTOBepHOCTB HOJ'Iy‘-ICHHBIX pe3yanaT0B,
BBIBOJOB M 000OILEHUIA;

MPOTHO3UPOBATH BO3MOKHOE PA3BUTHE MPOLIECCa, a TAKXKE BBIIBUTATh MPEIONOKEHUS O €T0
pa3BI/ITI/II/I B HOBBIX YCJIOBI/ISIX.

Padorta ¢ unopmanmeii:

BBISIBIISITh HEJJOCTATOYHOCTh M M30BITOYHOCTH MH(OPMAIMH, JaHHBIX, HEOOXOIUMBIX IS
peleHHs 3a/1a4H;

BBIOMpATh, aHAJIM3UPOBATh, CHCTEMATH3WPOBAaTh M HMHTEPHPETHPOBATH HH(MOPMALHIO
Pa3IUYHBIX BUAOB U (POPM NPEACTABICHNUS;

BbIOMpaTh (GOpMy MpeacTaBiIeHUs HH(POPMALUMM W WUIIOCTPHUPOBATH pELIaeMble 3aJauu
cXeMaMH, AMarpaMMaMu, HHOM rpaduKoil 1 uX KOMOWHAIMSIMU;

OLICHWBATh HAA&KHOCTh HMH(OpMAIMU IO KPHUTEPHUSIM, IPEUIOKCHHBIM YYUTEIEM HIIH
cOpMyIMPOBAHHBIM CaMOCTOSITEIIBHO.

KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBHS:

BOCIPUHUMATh U (QOPMYIHpPOBATh CYXKAECHUS B COOTBETCTBHHM C YCIOBHSMH M ULEISIMU
oO1IeHHsI, ICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MHUCbMEHHBIX



TEKCTax, JaBaTh MOSCHEHHUS IO XOAY PEIICHUs 3aJa4yd, KOMMEHTHPOBATh IOJYYCHHBII
pe3yIbTarT;

e B X0Je OOCYXIEHHs 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOHl TEMbI, MPOOJIEMBI,
pelaeMoii 3a1auu, BbICKa3bIBaTh UJI€H, HAIIEIEHHBIE HA MTOMCK PELIECHUs], COMTOCTABIISATH CBOU
CYXKACHHSI C CYXICHHUSIMH JPYrUX YYaCTHUKOB JUajora, OOHAPYKHUBATh pazIudue H
CXOZICTBO MO3UIHI, B KOPPEeKTHOU opMe GOpMyIUPOBATH Pa3HOTIACHS, CBOM BO3PAXKECHHUS;

® PEACTaBIATH PE3YNbTaThl PELICHUs 3aJadyd, SKCIEPUMEHTA, HCCIEIOBaHUs, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (OpMaT BBICTYIUICHHS C Y4E€TOM 3aqad MpPE3CHTAMU U
0COOEHHOCTEH ayIUTOPHH;

¢ [IOHMMaTh U HUCIOJH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIANBUAYAIbHOW pabOTHI MpHU
pelIeHnr y4eOHBIX MaTeMaTHIECKUX 3a]1a4;

® [pPUHUMATh LE€Jb COBMECTHOM JESTeNbHOCTH, IUIAHUPOBATh OpPraHU3aIMI0 COBMECTHOI
paboThI, pacmpenensTh BHABI pabOT, JOTOBAPUBATHCS, OOCYXKIATh MPOIECC U PE3yIbTaT
paboTbl, 000011aTh MHEHUSI HECKOJIBKUX JIIO/ICH;

® yYacTBOBaTh B TPYIIOBBIX (Gopmax paboTel (0OCYyXkaeHUS, OOMEH MHEHHSIMH, MO3TOBBIC
HITYPMBl U JIPYTHE), BBIOJHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOM JACHCTBUS C
APYTUMH YJ€HaMU KOMAaH[Ibl, OIICHWBATh KAayeCTBO CBOETO BKJIaJa B OOLIMII MPOXYKT IO
KpUTEpUsIM, cHOpPMYJIMPOBAHHBIM YYACTHUKAMU B3aUMOJCHCTBHUS.

PeryasiTuBHbIe YHUBEPCAJbHbIE Y4eOHbIE 1eCTBUSA

Camoopranmu3anus:

® CaMOCTOSITENILHO COCTaBIATH IIaH, arOPUTM pEIleHHs 3a1a4d (WIN €ro 4acTh), BEIOUpPATh
Croco0 pemeHus ¢ y4€TOM HMMEIOUIMXCS PECYpCcOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ yU€TOM HOBOM HH(pOpMAIIHH.
CaMOKOHTPOJIb, JMOIIHOHAJILHBIH HHTEJICKT:

® BIQJETh CHOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJS TIpolecca M pe3yibTaTa pPEHICHHS
MaTeMaTHYEeCKOH 3a1auu;

® NpEeIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPH PELICHWH 3aJadd, BHOCUTh
KOPPEKTUBBl B JIEATEIFHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB, HAMJCHHBIX OIMINOOK,
BBISIBIICHHBIX TPYAHOCTEH;

® OIICHWBAaTh COOTBETCTBHE pE3yJbTaTa JAEATEIBHOCTH MOCTABICHHOW IEIH M YCIOBHSM,
OOBSACHATH NMPUYMHBI AOCTIXKEHUS WJIM HEAOCTID)KEHHS IeNM, HaXOAWTh OIMOKY, JaBaTh
OLIEHKY MTPHOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIbTATbHI

K xonIty 06yuenus B 7 kjacce 00y4aromuics MoayduT CICAYIONNe MTPEAMETHBIC PE3YIbTaThI:
Yucyia 1 BLIYUCIEHUSA

BeInonHsATh, coderas yCTHbIE U TUCbMEHHBIE PUEMBI, apu(MeTHIecKue IeHCTBHS ¢
palMOHAIbHBIMU YHUCIIAMHU.

HaxonuTe 3Hau€HMs YUCIOBBIX BBIPAXKECHUH, IPUMEHATH pa3HOOOpa3HbIE CIIOCOOBI M IPHUEMBI
BBIUMCIICHUS 3HAUCHUH JPOOHBIX BBIPAXKCHUHN, COIEPIKAIIMX OOBIKHOBEHHBIE U IECATUYHBIC IPOOH.

[TepexoauTh OT 01HOM (OPMBI 3aIMUCH YKCET K ApyTro (MpeoOpa3oBhIBaTh NECATUYHYIO APOOh B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECATUYHYIO JPOOB).



CpaBHMBATB U YIOPSIIOUYMBATh PAllMOHAJIbHBIE YHCIIA.
Oxpyriarh uucna.

BbINOMHATE NPUKHUIKY U OLIEHKY pe3yJIbTaTa BEIYMCICHU, OLIEHKY 3HAU€HU N YHCIIOBBIX
BbIpa)KEHUH. BBIMONHATH AEMCTBUS CO CTETIEHAMHU C HATYPaJbHBIMH [TOKa3aTEIsIMU.

HpI/IMeHHTB IMPpU3HAKH JCIIMMOCTHU, Pa3JI0KEHUEC HA MHOXKUTCIIM HATYpaJIbHBIX YUCCEII.

Pematp npakTuKO-OpUEHTUPOBAHHBIE 3aJJa4H1, CBA3AHHBIC C OTHOLICHUEM BEJIUYHH,
[IPONOPLUOHAIBHOCTBIO BEJIMYHH, IIPOLICHTAMU, UHTEPIIPETUPOBATh PE3YJIbTATHI PELICHUS 3a1a4 C
y4€TOM OrpaHUYEHUI, CBA3aHHBIX CO CBOMCTBAMU PacCMaTPUBAEMbIX OOBEKTOB.

Auredpanyeckue BbIPasKeHUs!

Hcnonp30Bath alreOpandeckyro TEPMUHOJIOTHIO U CHMBOJIMKY, TPUMEHSTH €€ B IpOIIecce
OCBOCHHMS y4eOHOTO MaTepHaa.

HaxonuTs 3HaueHust OyKBEHHBIX BBIPAKEHUH MTPH 3aJaHHBIX 3HAUEHUSIX NEPEMEHHBIX.

BoimonHsaTe mpeobpazoBaHus 1EI0T0 BBIPAXKEHHUS B MHOTOWIEH MPUBEICHUEM MOJOOHBIX
cllaraéMblIX, paCKpbITUEM CKOOOK.

BBINIONMHATE yMHOXKEHHE OAHOUYICHA HA MHOTOYIEH U MHOTOWICHA HA MHOI'OYJIEH, IPUMEHSTh
(dbopMyIbI KBaipaTa CyMMBI U KBajjpaTa pa3HOCTH.

Ocy1iecTBIATh Pa3noKeHHE MHOTOWIEHOB HA MHOXKUTEIIN C MIOMOIIIBIO BHIHECEHHS 32 CKOOKHU
00I1IEro MHOKUTEIIS, TPYIIITUPOBKYU ClIaraeMbIX, IPUMEHEHHS (POPMYIT COKPAIIEHHOTO YMHOKEHUSI.

[TpumensTs npeoOpa3zoBaHKsl MHOTOWIEHOB JJISl pELICHHS Pa3IUYHbIX 33/1a4 U3 MaTeMaTUKH,
CMEKHBIX MIPEIMETOB, U3 peaTbHON MPAKTUKU.

Vcnonb30BaTh CBOWCTBA CTENEHEN C HATypalbHBIMU ITOKA3aTESAMU JJIS IPEOOpa3OBaHUS
BBIPAKCHUM.

YpaBHeHHsI 1 HEPABEHCTBA

Pemrates nuHENHbIE YpaBHEHHUsS C OJHOU IIEPEMEHHOM, IPUMEHS IIpaBUia Iepexoaa oT
HCXOJHOT'O YPABHEHUS K PAaBHOCUIIBHOMY eMy. IIpoBepATS, SBISAETCS JIM YUCIO KOPHEM YPABHEHUS.

[TpumeHsTH rpaduueckre MeTOIbI PH PEIICHUN JTUHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGupaTh mpUMepHI Map YUCE, ABISIOMIMXCS pEIIeHUEeM JIMHEHHOTO YPaBHEHHUS C IBYMS
[IEPEMEHHBIMU.

Ctpoutb B KOOPJMHATHOM MIIOCKOCTU IpauK JTMHEHHOTO YpaBHEHUS C IBYMS IEPEMEHHBIMH,
MOJIb3YACh T'paKOM, IPUBOJUTH PUMEPHI PELICHHS YPAaBHEHHUS.

Pemrate cuctembl IBYX JTMHEWHBIX YpPaBHEHH C ABYMS IIEPEMEHHBIMH, B TOM YHCIIE
rpaduyuecKu.

CocTaBiATh U pelaTh JIMHEHHOE YPAaBHEHNE WIHM CUCTEMY JIMHEWHBIX YPaBHEHUH IO YCIOBUIO
3a/1a4d, UHTEPIPETUPOBATL B COOTBETCTBUU C KOHTEKCTOM 3a/1a4l IIOJIy4YEHHBIN pe3ysbTar.

DOyHKUUH



N300pakaTh Ha KOOPAMHATHOM MPSIMOI TOUKH, COOTBETCTBYIOIIHME 3aJAHHBIM KOOPAMHATAM,
Jy4H, OTPE3KH, UHTEPBAJIbI, 3aIUCHIBATH YHCIOBBIC IPOMEKYTKH Ha ajreOpandeckoM s3bIKe.

OTMmeyaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH I10 33/IaHHBIM KOOPJIUHATAM, CTPOUTH rpaduku
TuHEeWHBIX QyHKIui. CTpouTs rpaduk GyHKIHM y = [X|.

OnuceiBaTh ¢ TOMOIIBIO (PYHKIIHMI U3BECTHBIE 3aBUCHMOCTH MEXAY BEIMUYUHAMU: CKOPOCTD,
BpEMsI, pacCTOSHUE, 1IeHa, KOJIMYECTBO, CTOMMOCTh, IIPOU3BOAUTEIBHOCTh, BpeMs, 00BEM pabOTHI.

Haxoauts 3HaueHne GyHKIUHU M0 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpadudeckuii crocod MpeACTaBICHUS U aHAIN3a HHOOPMAITUH, U3BJICKATh U
WHTEPIPETHPOBATH HHPOPMALIUIO U3 TPAPHUKOB PEabHBIX MPOIIECCOB M 3aBUCUMOCTEH.

K konIy o6yuenus B 8 kjiacce 00y4Jaronuiics moayduT CIEIYIONNEe MTPEAMETHBIC PE3YIbTaThI:
Yuciia 1 BBIYHCJIEHUSA

Hcnonb30BaTh HAYAIBHBIE IPEACTABICHHS O MHOKECTBE IEHCTBUTENBHBIX YUCEIT AJIS
CpaBHEHHMSI, OKPYIJICHUS M BBIYHUCIICHUH, N300pakaTh IEHCTBUTEIbHBIC YHCIa TOYKaMH Ha
KOOPJAMHATHOU IIPSIMOM.

[TpuMeHATHh NOHATHE apUPMETUUECKOTO KBaJJPATHOIO KOPHS, HAXOAUTh KBaJApaTHbIE KOPHH,
UCTOJIb3Ys IPU HEOOXOIUMOCTH KaJbKYJSATOP, BBIMOIHATE IPE0Opa30BaHusl BHIPAXKECHUH,
coJiepKallMX KBaAPAaTHbIE KOPHU, UCIIOJIb3Yysl CBOMCTBA KOPHEH.

Hcnonp30Bath 3anucy OOJIBITUX W MAJIBIX YUCEN C IOMOIIBIO JECATUIHBIX APOOCH U CTeTeHEH
gucna 10.

Auredpanyeckue BbIPasKeHUs!

HpI/IMeHHTB IIOHATHUEC CTCIICHU C I CJIBIM ITOKA3aTCJIEM, BBITIOJIHATH Hp606paSOBaHI/I$I BLIpEDKCHHﬁ,
CoACpKAIMX CTCIICHU C LCJIBIM ITOKA3aTCJIEM.

BEITIONHATE TOXKIECTBEHHBIE MPe00pa30BaHusl pallMOHAIBHBIX BBIPAKCHHUI Ha OCHOBE TIPABILI
JEHCTBUI HAJl MHOTOYWICHAMH U areOpanvdecKuMH IPOOsSMHU.

PackmanpiBath KBaapaTHBIA TPEXUICH HA MHOKUTEIH.

[TpumMeHsATH IpeoOpa3oBaHMs BEIPAKECHUH IS pEILICHHS Pa3IMYHbIX 3a7a4 U3 MAaTEMaTHUKH,
CMEXHBIX IIPEAMETOB, U3 PEAIILHON IIPAKTUKH.

YpaBHeHUS M HEPABEHCTBA

Pewrats nuHelHbIC, KBapaTHbIC YPABHEHUS U PAL{MOHAJIBHBIC YPABHEHUS, CBOJSILMECS K HUM,
CUCTEMBI IBYX YPAaBHEHM C IBYMs IEPEMEHHBIMU.

[IpoBOaUTH MpOCTEMIIME UCCTETOBAHNS YPABHEHUI U CUCTEM YPABHEHUI, B TOM YHCIIE C
pUMEHEHHEM TpapruecKuX NpeacTaBIeHNH (YCTaHABIMBATh, UIMEET JIU YPaBHEHUE UJIH CUCTEMa
YpaBHEHUM pPEIICHHUS, €CJIM UMEET, TO CKOJIBKO, U ITpouee).

[TepexoauThb OT cioBeCHOM (hOPMYITUPOBKH 3a/1auu K €€ anreOpanvdeckoil MOIeNu ¢ TTIOMOIIBIO
COCTaBJICHUA YPaBHCHUS NUJIN CUCTCMBIL ypaBHCHHﬁ, HHTCPHIPCTUPOBATE B COOTBETCTBUU C KOHTCKCTOM
3a/1a4y NIOJIYYCHHBIN pe3ynbTar.



[IpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB JIJIsi CPABHEHUS, OLIEHKH, pellaTh JIMHEHHbIE
HEPaBEHCTBA C OJIHOI MEepeMEHHON U UX CUCTEMBI, 1aBaTh IpaUyeCcKyI0 WITIOCTPALIUIO MHOKECTBA
pelIeHni HepaBeHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKUUH

IToHnMaTh ¥ UCTIONB30BaTh (PYHKIMOHAIBHBIE TOHATHUS U A3bIK (TEPMHUHBI, CAMBOJIMYECKHUE
0003HauCHHMS ), ONIPECIIATh 3HAUCHUE (DYHKIIUU TI0 3HAYECHHUIO apIyMEHTa, ONPEIEeNIsATh CBOMCTBA

¢bynkuuu no e€ rpaduky.
Ctpouts rpaduku 3eMEHTApPHBIX (GYHKINN BUAA:
y=Kk/x, y=x2, y=x3,y = x|, y = VX, OHCBIBATH CBOICTBA YNCIOBOH (GYHKIHH O €& rpaduKy.
K xonIty 00yuenus B 9 kjacce 00y4Jaromuics MoayduT CICIYIONNe MPEAMETHBIC PE3YIbTaThI:
Yuciia 1 BbIYMCTICHUSA
CpaBHUBATH U YIOPSIOYNBATH PALIMOHAIBHBIE U UPPALMOHALHBIC YUCIIA.

BremonusaTe apudmernyueckue 1eHCTBUS € palllOHATbHBIMY YUCIIAMHU, COYETasi YCTHbIE U
MUCbMEHHBIE TPUEMBI, BHITTOJIHATH BEIYUCICHUS C HPPALMOHATBHBIMH YHCIIaMHU.

Haxonuts 3Ha4eHUS CTENEHEN ¢ LENBIMU [TOKA3ATEISIMU U KOPHEH, BBIYUCIIATh 3HAUCHUS
YHUCJIOBBIX BBIPAYKEHUN.

OKpyIJIATh 1EHCTBUTENIBHBIE YNCIIA, BBIOIHITH IPUKUJIKY PE3y/IbTaTa BEIYUCICHUM, OLICHKY
YHUCJIOBBIX BBIPAYKEHUN.

YpaBHeHUS M HEPABEHCTBA

Pemath nuHeliHbIe U KBaJpaTHbIC YPAaBHEHUS, YPaBHEHUS, CBOJSIINECS K HUM, IPOCTEilIIne
IpOoOHO-palliOHANIbHBIE YPABHEHUS.

Pemath cucteMbl JBYX TMHEMHBIX YpaBHEHUH C ABYMS MEPEMEHHBIMHU U CUCTEMBI ABYX
YpaBHEHHUI, B KOTOPBIX OJJHO YPaBHEHHUE HE SIBISIETCS TUHEIHBIM.

Pemrate TekcTOBBIE 331a4H aNreOpanyecKuM CIocoO0M ¢ TOMOIIBIO COCTaBJICHUS YPABHEHUS
WJIM CUCTEMBI IBYX YPAaBHEHUM C IBYMS [IEPEMEHHBIMU.

[IpoBoauTH MpOCTEMIIME UCCTETOBAHNS YPABHEHUIN U CUCTEM YPABHEHUI, B TOM YHCIIE C
pUMEHEHHEM TpapruecKuX MpeaCcTaBIeHNH (YCTaHABINBATh, HIMEET JIU YPAaBHEHUE UJIH CUCTEMa
YpaBHEHUM PEIICHHUS, €CII UMEET, TO CKOJIBKO, U ITpouee).

Pemmate nuHeiiHbIe HEpaBEHCTBA, KBapaTHbIE HEPABEHCTBA, N300paXkaTh PEIICHNE HEPABCHCTB
Ha YUCJIOBOM IIPSIMOM, 3aIIMCHIBATh PEILICHHE C TIOMOILBIO CUMBOJIOB.

Pemrate cucteMbl JIMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOUAOIINE KBAIPaTHOE
HEPAaBEHCTBO, N300pakaTh PEIICHUE CHCTEMbI HEPAaBEHCTB HAa YUCIIOBOM MPSMOM, 3aMHCHIBATh
pelIeHre ¢ IOMOLIBI0 CUMBOJIOB.

Hcnonbs30BaTh HEPABEHCTBA IIPU PELICHUU PA3JIMYHbIX 3a1a4.

DOYyHKIUHA



Pacno3naBsath Q)YHKI_II/II/I HU3YUCHHBIX BUIOB. IToka3bIBaTh cCXeMaTHUCCKU PAaCIOJIOKCHHC Ha
KOOPJAMHATHOU TJIOCKOCTH rpadukoB GYyHKIUN BUna: y = kx, y =kx + b,y =k/x,y=ax2 + bx + ¢,y =
x3, y=1x, y = |x|, B 3aBucHMOCTH OT 3HaUCHHII K03(DUIMEHTOB, OMICHIBATE CBONCTBA (DYHKIIHIA.

CTtpouth 1 M300pakaTh CXeMaTHUECKH rpauKu KBaIpaTHUHBIX (QYHKIIUH, OITMCHIBATH CBOWCTBA
KBaJPAaTHYHBIX QYHKIIUN TIO UX TpauKaMm.

Pacrnio3HaBath KBagpaTHYHYIO (QYHKIMIO 11O (hopMyIie, MPUBOAUTH IPUMEPhI KBaIPATUIHBIX
(GyHKUMN U3 pealbHOM XKHU3HH, (PU3UKU, TEOMETPUH.

YucaoBble NOCIAEI0BATEILHOCTH | nporpeccum

Pacrnio3HaBath apupMETUIECKYIO U TE€OMETPUUECKYIO IPOTPECCHH MPH Pa3HBIX CIIOCOOAX
3aJ1aHusl.

BbINOMHATE BBIUMCIIEHUS € UCTIOIB30BaHUEM (POPMYI N-ro ujieHa apuMeTHIecKoi u
F€OMETPUYECKON MPOrpecCrid, CYMMbI MIEPBBIX N YICHOB.

I/I306pa)KaTB YJICHBI ITOCJICA0BATCIIPHOCTH TOYKaMU Ha KOOpI[HH&THOﬁ IIJIOCKOCTH.

Pemrate 3a1aun, CBsI3aHHBIE C YHCIOBBIMH MTOCIIEIOBATEIBHOCTSIMH, B TOM YHUCIIE 33/1a49H U3
peanbHOM XU3HU (C UCTIOIB30BAaHUEM KaJIbKYIIATOPA, ITU(POBBIX TEXHOJIOTHA ).



TEMATHYECKOE INTAHUPOBAHHE

7 KIIACC
KosmmuecTBo yacos DJIEKTPOHHBIE
Ne /i HaumeHoBaHMe pa3/iejioB U TeM (undgposbie)
B NPOrpaMMblI Beero Konrpoasnsie IlpakTHnyeckue  oOpa3oBaTebHBbIE
padoTbI padoThI pecypcsl
1 Yucna u BeIUMcIeHUs. PalimoHanbHbIE 25 1 bubnunorexa [IOK
qrcna https://m.edsoo.ru/7f415b90
but6mmoreka [IOK
2 Anrebpandeckue BoIpaKeHUS 27 1 https://m.edso0o.ru/7f415590
but6mmoreka [IOK
3 YPaBHEHH 1 HCPABCHCTBA 20 ! https://m.edsoo.ru/7f415b90
but6mmoreka [IOK
4 Koopmunatst u rpaguicu. dynkim 24 ! https://m.edsoo.ru/7f415b90
but6mmoreka [IOK
> Tosropenme 1 0dodmenue 6 ! https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0




8 KVIACC

KosmmuecTBo yacos DJIEKTPOHHBIE
Ne /i HaumeHoBaHMe pa3/iejioB U TeM (undgposbie)
B NPOrpamMMmsl Beero Konrpoabnbsie IIpakTuyeckue oOpa3oBaTesibHbIE
padoThI padoThI pecypchbl

bubnunorexa [IOK
1 Uucna u Beiuncnenus. KBaapatabie KOpHU 15 https://m.edso0o.ru/7f417af8

) Uucna u BeraucieHus. CTEIECHD ¢ IEIbIM 7 bubnunorexa [IOK
MOKa3aTeiaeM https://m.edsoo.ru/7f417af8

3 AnrebpanuecKue BHIPAKCHHUS. 5 1 bu6muoteka [JOK
KBangparHbiii Tpéxuien https://m.edsoo.ru/7f417af8

4 AnreOpandecKre BRIpaKCHHUS. 15 1 bubmuorexa [JOK
Anrebpandeckas 1poOb https://m.edsoo.ru/7f417af8

5 VYpaBHeHus u HepaBeHCTBA. KBajgpaTHbIe 15 1 bubmuorexa [{OK
ypaBHEHUS https://m.edsoo.ru/7f417af8

6 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 13 bubnuoTexa [{OK
ypaBHEHU https://m.edsoo.ru/7f417af8

but6mmoreka [IOK
7 VYpaBHeHusa u HepaBeHCTBA. HepaBeHcTBa 12 1 https://m.edso0o.ru/7f417af8

but6mmoreka [IOK
8 OyHkuuu. OCHOBHBIE TOHITHS 5 https://m.edso0o.ru/7f417af8

but6mmoreka [IOK
? Oymximau. ucnosie Gymcm ? https://m.edsoo.ru/7f417af8
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[ToBTOpenue u o6o0IIEHNE

but6mmoreka [IOK
https://m.edsoo.ru/7{417af8

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




9 KJIACC

KosmmuecTBo yacos DJIEeKTPOHHBIE
Ne /i HaumeHoBaHme pa3iesioB U TeM (undposbie)
B NPOrpaMMBblI Beero Konrpoabneie IlpakTnyeckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypchl
1 Yucna v BeIuKcCIIeHNs. JleHCTBUTEBHBIE 9 bubnmoreka [JOK
qucla https://m.edsoo.ru/7f419d08
) YpaBHEHUS U HEPABEHCTBA. Y PABHEHUS C 14 1 bubnmoreka [JOK
OJTHOW TIEpEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnmoreka [JOK
ypaBHEHHI https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edso0o.ru/7f419d08
bu6mmoreka [IOK
> Dyricuum 16 ! https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
6 YucroBble NOCIE0BATENBHOCTH 15 1 https://m.edso0o.ru/7f419d08
7 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 18 1 bu6mmoreka [IOK
3HAHUU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




Yueonblii kypc «I'eomeTpusi»

IHHOACHUTEJBbHAA 3AIINCKA

['eomeTpus Kak OJIMH U3 OCHOBHBIX Pa3/I€JIOB IIKOJbHON MAaTEMATUKH, UMEIOIIHNI CBOEH 1IEJIbIO
o0ecreunTh U3y4eHHe CBOMCTB B pa3MepoB (hUTYp, X OTHOIICHUN U B3aMMHOE PACIIONIOKEHHE,
OTHPAETCS HA JIOTUYECKYIO, IOKa3aTeNbHYIO JUHHIO. [[eHHOCTh M3ydeHHsI TeOMETPUH Ha YPOBHE
OCHOBHOTO 0011Ier0 00pa30BaHUs 3aKIFOYAETCS B TOM, YTO O0YUAIOLIHIICS yUYUTCS TPOBOIUTH
JTOKA3aTeNIbHBIC PACCYXKICHUS, CTPOUTD JJIOTUYECKUE YMO3AKIIIOUCHHS, IOKa3bIBATh UCTHHHBIE
YTBEPKIAECHUSA U CTPOUTH KOHTPIIPUMEPBI K JI0XKHBIM, IIPOBOAUTH PACCYKIECHUA «OT IIPOTUBHOIO»,
OTJIMYaTh CBOMCTBA OT MPU3HAKOB, (POPMYTUPOBATH OOpPATHBIC YTBEPIKICHHUS.

Bropoii nenbro n3ydeHus: TeOMETPUU SBIIETCS UCIOIb30BaHNE €€ KaK HHCTPYMEHTA IPH
PEIICHNN KaK MATEMaTH4YECKUX, TaK U MPAKTUYECKUX 3a/1a4, BCTPEUAIOIUXCS B PEAIbHOM JKU3HU.
OOyuaronmiics 10JDKEH HAyYUThCS ONPEICIUTh T€OMETPUUYECKYIO (PUTYPY, OIHCATh CIIOBAMHU JaHHBIN
4epTEK WIN PUCYHOK, HANTH IUIOIIA/lb 36MEIBHOIO Y4acTKa, pACCUUTATh HEOOXOAUMYIO UIUHY
OITOBOJIOKOHHOTO Kabess nin TpedyemMble pa3Mephl rapaxa it aBTOMOOMIIsl. DTOMY COOTBETCTBYET
BTOpAasi, BBIYMCIIUTEIIbHAS JINHASA B U3Yy4eHUN reoMeTpud. [Ipu pemennu 3agad npakTu4ecKoro
XapakTepa 00y4aroLUHiCs yUUTCSI CTPOUTh MAaTEMAaTHUYECKHE MOJIETTH pealbHBIX KU3HECHHBIX
CUTYAaLU, IPOBOAUTH BBIYUCICHUS U OLICHUBATH aICKBATHOCTH II0JY4EHHOIO pe3yibTaTa.

Kpaiine BaxxHO TOYEPKUBATH CBSI3U T€OMETPUU C IPYTUMH YUeOHBIMH MIPEAMETaMHU,
MOTHBHPOBATh MCIIOJIH30BATh ONPEAEICHUS T€OMETPUUECKUX (QUTYP U MOHIATUHN, IEMOHCTPUPOBATD
MIPUMEHEHHE MOJTyYEHHBIX YMEHUN B (PU3HMKE U TEXHHUKE. DTH CBsI3U Hanbosee IpKO BUIIHBI B TEMax
«Bektopey, «puroHOMETpHUYECKHE COOTHOMIIEHUs», «MeTtoa koopauHaT» u «Teopema [Tudaropay.

VYuebnblil kype «I'eoMeTpusi» BKIIOYAET CIEAYIOLINE OCHOBHBIE pa3Aeiibl COACPKAHUS:
«["eomeTpruueckue GUTYpHI U KX CBOHMCTBaY, «M3MepeHne TeOMEeTpUUIECKUX BETUUNHY, «JleKapTOBBI
KOOpPJMHATHI Ha IIOCKOCTNY, «BeKTopbl», «/IBrxkenus miockoct», «IIpeodpasoBanus mogoous».

Ha nzyuenue yue6Horo Kypca «I'eomerpusi» orBoautcs 204 gaca: B 7 kinacce — 68 gacos (2 yaca
B HEJIENI0), B 8 Kitacce — 68 yacoB (2 yaca B He/lel0), B 9 kiacce — 68 4acoB (2 yaca B HEJCIIO).
COILEPKAHUE OBYYEHUSA

7 KJIACC

HauansHaelie nousaTus reomerpun. Touka, npsimasi, OTpe30K, JIyd. YT0J. Buasl yrios.
BepTtukanbabie u cMexHbIE yIibl. bruccekTpuca yria. Jlomanas, MHOroyroJjibHUK. [lapaiiensHOCTD 1
MEPIEHIUKYISIPHOCTD MPSMBIX.

Cummerpuunsie ¢purypsl. OCHOBHBIE CBOMCTBa OCEBON CHMMeTpuu. [Ipumepsl ciMMeTpuu B
OKPY’KaIoIleM MUpE.

OCHOBHBIE TOCTPOCHUS C TIOMOUIBIO TUPKYJIS U TuHeku. TpeyronesHuk. Beicota, Mmeanana,
OuCceKTpHuca, MX CBOMCTBA.

PaBHOOEIpeHHBII 1 PABHOCTOPOHHUH TPEYroibHUKH. HepaBeHCTBO TpeyroiabHHKA.

CBoiicTBa M MpU3HAKH paBHOOEIPEHHOTO TPEeyroibHuKa. [Ipr3HaKy paBeHCTBA TPEYTOJIBHUKOB.



CpolicTBa M IPU3HAKY MapaJIIeNIbHbBIX NpsiMbIX. CyMMa yIiioB TpeyrojibHUKA. BHEIHNE yribl
TPEYroJIbHUKA.

IIpsimoyronbHblil TpeyrosibHUK. CBOMCTBO MEAUAHBI IPSMOYTOJIBHOTO TPEYTOJIbHUKA,
MPOBEIEHHOM K runoTenyse. [I[pu3Haku paBeHCTBA NPSIMOYTOIBHBIX TPEYTOIbHUKOB. [IpAMOyTrosibHBII
TPEyroJibHUK C yriioMm B 30°.

HepaBeHcTBa B reOMETpHH: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
Teopema o 0oJbIeM yriie 1 0oJbleii cTopoHe TpeyroiabHUKa. [lepneHanKynsp u HaKIIOHHas..

['eomeTpuyeckoe MecTo Touek. buccekTpuca yria u cepeIlMHHBIN NEPIEHIUKYIAP K OTPE3KY
KaK T€OMETPUYECKHE MECTa TOYEK.

OKpy>KHOCTb M KPYT, XOp/la U THAMETP, UX CBOMCTBA. B3auMHOE pacnonoXeHne OKpYKHOCTU U
npsimoid. KacarenbHas u cexymas kK okpyxHocTu. OKpy»KHOCTb, BIIMCaHHAs B yroji. Bnucannas u
OnHCaHHasi OKPY>KHOCTH TPEYTrOJbHUKA.

8 KJIACC

UYersipéxyronbHuku. [lapamnenorpamm, ero npu3Haku U cBoWcTBa. YacTHbIE ciiydan
napajuieJIorpaMMoB (TIPSIMOYTOJILHUK, pOMO, KBaJipaT), UX MPU3HAKH M CBOMCTBA. Tparenus,
paBHOOOKas Tparnenus, e€ CBONCTBa U npu3Haku. [IpsmMoyronbHas Tpanenus.

Meron yasoenus meauansl. LlenrpansHas cummerpus. Teopema Paneca U TeopeMa o
IIPONOPLUOHAIBHBIX OTPE3KaxX.

CpenHue TMHUM TPEYroiabHUKA U Tpanenuu. LleHTp Macc TpeyroibHuKa.

[Tomobue TpeyroabHUKOB, Ko dumnment nonodus. [IpusHaku nomo0us TPEyTrONbHUKOB.
[Tpumenenne mogoOust P PEIICHUH MTPAKTUIECKUX 3a7ad.

CaoiicTBa muionaaei reomeTpuaeckux Guryp. @opmyssl s TUIOMATN TPEYTOJIbHUKA,
napajuiesorpamma, pom6a u tpaneruu. OTHOIIEHHE TUI0MAAeH T000HBIX (UTyp.

Beruucnenue niomanaeit TpeyroibHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIeT4aToi Oymare.
Teopema [Tudaropa. Ilpumenenne Teopems [Tudaropa npu perieHun NpaKTHUECKUX 3a1ad.

CuHyc, KOCUHYC, TAHT€HC OCTPOTO yTIila MPSMOYTOJIbHOTO TpeyrojibHuKa. OCHOBHOE
TPUTOHOMETPUIECKOE TOKIAECTBO. Tpuronomerpudeckue Gpynkiuu yriaos B 30, 45 u 60°.

BrucanHble U LIEHTPAIBHBIE YIUIBI, YTOJ MEXAY KacaTeIbHOW U XOPAOU. YIUIBI MEXAY XOpAaMu
U CEKyIIUMU. BricaHHbIe U ONMCaHHBIE YETHIPEXYTOJBHUKH. B3auMHOE pacnonokeHue IByx
okpyxxHoctelt. Kacanue okpyxHocrend. O0Iue KacaTeabHbIE K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanresc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
DopmyJibl TPUBEACHUA.

Pemenne tpeyronbHuKoB. TeopeMa KOCHHYCOB U TEOpEMa CUHYCOB. Penienue npakTuyeckux
3a/1a4 ¢ UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.



[TpeobpazoBanue momoous. [lomodre COOTBETCTBEHHBIX JIEMEHTOB.

Teopema o mpou3BeIeHUH OTPE3KOB XOP/I, TCOPEMBI O IPOU3BEICHIH OTPE3KOB CEKYIINX,
TeopeMa 0 KBaJipare KacaTeIbHOH.

BekTtop, 1nmHa (MOy1b) BEKTOpPA, COHAIIPABJIEHHBIE BEKTOPBI, IPOTHUBOIOIO0XKHO
HaIPABJICHHBIE BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALlMU HAJl BEKTOPAMH.
Pa3nosxeHne BekTopa 1o IByM HEKOJUIMHEApHBIM BekTopaMm. KoopaunaTe! Bektopa. CkanspHoe
IIPOU3BEACHNE BEKTOPOB, IPUMEHEHHUE AJIs1 HAX0KJIEHUS AJIMH U YIJIOB.

JlexkapToBbI KOOPIMHATHI HA TUIOCKOCTH. Y pPaBHEHUS MPSIMOM U OKPY>KHOCTH B KOOpAMHATAX,
nepeceyeHne OKpy>KHOCTEeH U MpsIMbIX. MeTol KOOpAUHAT U €ro MpUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJIBHUKH. [{1Ha okpyxHOCTU. ['pagycHas u paauanHas mepa yria,
BBIUMCIICHHE JUTHH YT OKpykHOcTeil. [Inomanb kpyra, cekropa, cerMeHTa.

JIBIDKEHUSI IJIOCKOCTH ¥ BHYTPEHHHE CUMMETpHUU QUTyp (37€MEeHTapHbIe IPEICTABICHNUS).
[TapamtensHbiil neperoc. I1oBopor.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYHEBHOI'O KYPCA
«'EOMETPHS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pe3yabTaThbl OCBOSHH MPOrpaMMbl yueOHOro Kypca «I['eomeTpusi»
XapaKTepU3yIOTCSI:

1) naTpuoTHYecKoe BOCIIUTAHME:

IIPOSIBJIEHUEM MHTEpECa K MPOIIJIOMY M HACTOSIIEMY POCCHHCKON MAaTEMAaTUKH, [ICHHOCTHBIM
OTHOILIEHUEM K JTOCTHXKECHUSAM POCCUMCKUAX MAaTEMAaTUKOB U POCCUICKON MAaTEMaTUYECKOMN LIKOJIBI, K
MCTIOJIb30BAHUIO ATUX JTOCTHXKEHUH B IPYTUX HayKax M MPHUKIAIHBIX cepax;

2) rpaxaaHCcKoe U IYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMIOJIHEHUIO 0053aHHOCTEH IpakJaHUHA U pea3aliy ero mnpas,
IIPEJCTABICHUEM O MAaTEMaTHUECKUX OCHOBaX ()yHKIIMOHMPOBAHUS PA3IMUHBIX CTPYKTYp, SIBJICHUH,
IpoIelyp TPaKAaHCKOTO 001IeCTBa (HapUMep, BEIOOPHI, OTIPOCHI), TOTOBHOCTBIO K 00CYKICHHIO
TUYECKUX IPOOJIEM, CBI3aHHBIX C MPAKTUYECKUM IIPUMEHEHNUEM TOCTUKEHUN HayKH, OCO3HAaHUEM
BaKHOCTU MOPAJIbHO-ITHYECKUX IPUHIUIIOB B IEATENBHOCTH YYEHOTO;

3) Tpy10BO€E BOCIIUTAHME:

YCTAaHOBKOW Ha aKTMBHOE YYaCTHE B PEIICHUH MPAKTUYECKUX 3a]a4 MATEMaTHUYECKOMN
HaIpPaBICHHOCTH, OCO3HAHUEM BAKHOCTH MAaTEMaTUYECKOT0 00pa3oBaHMs Ha MPOTSHKEHUN BCEH
KU3HU AJIs yCTIeUTHON MPpo(ecCHOHANbHOM IeATebHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHUA,
OCO3HAHHBIM BBHIOOPOM U TIOCTPOCHUEM MHIUBUAYAILHON TPACKTOPHH 00pa30BaHUS M KU3HEHHBIX
TUTAHOB € YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3cTeTHYECKOE BOCIIUTAHHE:



CIOCOOHOCTBIO K SMOIIMOHATIEHOMY U 3CTETHYECKOMY BOCHPHUSATHIO MAaTEMaTHUECKUX 00BEKTOB,
3a]1a4, peIEHUH, pacCyXACHHUI, yMEHHUIO BUAETh MaTEMaTHUECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 TO3HAHUSA:

OpHEHTAIMEH B IEATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAYYHBIX MPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS Y€JIOBEKA, IPUPOJIbl U OOIIECTBA, IOHUMAHUEM
MaTeMaTHYeCKOM HayKH Kak chephl UelmoBe4YecKoi eI TeNbHOCTH, ITAOB €€ pa3BUTHS M 3HAUUMOCTH
IUIS Pa3BUTHA LUBUIN3AL1H, OBJIAICHUEM SI3bIKOM MATEMAaTUKHA U MATEMATUYECKOU KYJIbTYpOH KaK
CPEICTBOM IIO3HAHUS MUPA, OBIAJCHUEM IIPOCTEUIIMMHU HaBbIKAMU UCCIIEI0BATEIbLCKON
NEeATEIbHOCTH;

6) puznyeckoe BocnuTaHue, (pOPMUPOBAHHE KYJIbTYPHI 310POBbSI 1 IMOIIMOHAJIBLHOI0
0J1aronoJryyms:

TOTOBHOCTBIO ITPUMEHSITh MaTEMAaTHIECKHE 3HAHUS B UHTEPECaX CBOETO 370POBbsI, BEICHHS
3I0pOBOTO 00pasa KU3HU (370pOBOE MUTAHKE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OTIBIXA,
perymnsipHast pU3UYeCcKas akTHBHOCTH), CHOPMHUPOBAHHOCTHIO HaBbIKa peIIeKCHH, IPU3HAHUEM CBOETO
npaBa Ha OIMOKY U TaKOTO K€ TpaBa IPYroro 4eioBeKa;

7) 3K0JI0rNYecKoe BOCIIUTAHNE:

OpHEHTAIMel Ha MPUMEHEHNE MaTeMaTHUYEeCKUX 3HAHUH JIJIs peIlieHus 3a/1a4 B 00JIaCTH
COXPAHHOCTH OKPYKaIOLIeil cpebl, INIaHUPOBAHUS MTOCTYIKOB M OLEHKH UX BO3MOXHBIX MOCIEICTBUN
IUIsL OKpY>KAIOIIEH Cpeibl, 0CO3HAaHUEM II00ATBbHOT0 XapaKTepa SKOJOTHUECKUX MPOoOJIeM U myTel ux
pelIeHus;

8) ananTanms K U3MEHAKIMMCS YCJIOBUAM COLUAIBHON U IPUPOIHOI Cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBHUSX HEONPEAEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPaKTUUECKYIO AeITeIbHOCTb, B TOM YHCIIE YMEHUE YUUTHCA y IPYTUX JIIOJIEH,
prOOpeTaTh B COBMECTHOM J1€ATEIbHOCTH HOBBIE 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMbITA APYTHUX;

HE00X0AUMOCTHIO B (POPMHUPOBAHUHN HOBBIX 3HAHUM, B TOM YHUCIIe (OPMYIUPOBATH HJIEH,
MOHSITHSI, TUTIOTE3bI 00 00BbEKTaX U SBJICHUSIX, B TOM YHCIIE paHee HEM3BECTHBIX, OCO3HABATh
NeUIUTHI COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCHIPUHUMATh CTPECCOBYIO CUTYaIUIO KaK
BBI30B, TPEOYIOLINI KOHTPMED, KOPPEKTUPOBATh IPUHUMAEMbIE PELIEHUS] U JEHCTBUS,
(bopMyIHpOBaTH M OLICHUBATH PUCKHU U MOCIEACTBUS, (OPMUPOBATH OIBIT.

METANIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1elCTBHUS

Ba3oBble Jiornyeckue aeicTBu:

® BBUIBIATH W XapaKTEpU30BaTh CYIIECTBEHHbIE TMPU3HAKHM MaTEeMAaTUYECKUX OOBEKTOB,
MOHATHM, OTHOLICHUH MEXIy TMOHATUAMHU, (OPMYJIUPOBATh OINpEAETICHUs] TOHITHH,



YCTAQHABJIMBATh CYIIECTBEHHBIN MpPH3HAK KJIACCU(PHUKAIMK, OCHOBaHUS Ui OOOOIICHUs |
CpaBHEHUS, KpUTEPUU TPOBOJAUMOIO aHAIN3a;

BOCIIPUHMMATh, (OPMYIMPOBATH U NPeoOpa3oBbIBATH CYXKICHUSA: YTBEPAUTEIbHBIE U
OTpHIIaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBIISITh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBA3M M NPOTHBOpeuHs B (pakrax,
TaHHBIX, HAONIONCHUSAX W YTBEPXKACHHUSIX, TNpe[IaraTh KPUTCPUU IS BBISBICHUS
3aKOHOMEPHOCTEH U TPOTUBOPEUUI;

JenaTh BBIBOABI C MCIIOJB30BAHMEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX U WHIYKTUBHBIX
YMO3AKIIOUYECHUH, YMO3aKIOUYEHHI 110 aHAJIOTHH;

pa3buparh J0Ka3aTeNbCTBA MaTEMAaTHUYECKUX YTBEPXKACHHUM (NpsiMble W OT MPOTHUBHOIO),
MPOBOANTH CaMOCTOSITEIbHO HECJIOXHBIE JOKa3aTelbCTBA MaTeMaTHYecKux (HakToB,
BBICTPaMBaTh APryMEHTAIMI0, TNPHUBOJUTH TNPUMEPHl U KOHTPIPHUMEPHI, OOOCHOBHIBATH
cOOCTBEHHBIE PACCYKICHHUS;

BBIOMpATH CIOCOO pemeHust yueOHOM 3agaun (CpaBHHUBATH HECKOJIBKO BapUAHTOB pEIICHUS,
BbIOMpPATh HanboJee MOIXOASIINHI ¢ YIETOM CaMOCTOSTENbHO BBIICICHHBIX KPUTEPHEB).

Ba3oBble ncciie1oBaTe/IbCKHE elicCTBUA:

MCTOJIb30BAaTh BOMPOCH KaK HMCCIENOBATEIbCKHA HHCTPYMEHT IO3HAHMA, (HOpMYyIUpOBaThH
BONPOCHL, (PUKCUPYIOIIUE MPOTUBOPEUUE, MPOOJIEMY, CaMOCTOSTEILHO YCTaHABIMUBAThH
MCKOMOE U JaHHOE, OPMHUPOBATH THIIOTE3Y, apryMEHTHPOBATh CBOIO MO3UIINIO, MHCHHCE;,
HpOBOI[I/ITB I10 CAMOCTOATCIBbHO COCTaBHeHHOMy HHaHy HeCJIO)KHBII\/'I BKCHepI/IMeHT, HG6OHBIHOC
WCCJICIOBAaHNE 0 YCTAHOBJICHHUIO OCOOEHHOCTEH MATeMAaTHYECKOTO OOBEKTa, 3aBUCUMOCTEU
00BEKTOB MEXTy COOOiA;

CaMOCTOSITENTLHO (HOpMYIHpPOBaTH OOOOIIEHUS W BBIBOJABI MO PE3yJbTaTaM MPOBEAEHHOTO
HaGJIIOIIeHI/IH, HCCICOOBaHUsA, OICHUBATDH ,Z[OCTOBepHOCTI: HOJIy‘-ICHHLIX pe3y.HbTaTOB, BBIBOJIOB
H 0000IIEeHNH;

MIPOTHO3HPOBATH BO3MOXKHOE PAa3BUTHUE MPOIIECCa, a TAKKE BBIIBUTATH MPEIIMOJIOKEHUS O €ro
pa3BI/ITI/II/I B HOBBIX YCJIOBI/ISIX.

Padorta ¢ undopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh W HM30BITOYHOCTh WH(OPMALMU, JAHHBIX, HEOOXOAMMBIX IJis
pelIeHns 3a1a4y;

BBIOMpaTh, AaHAIM3UPOBATh, CHUCTEMATH3UPOBATh U HHTEPIPETHUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHUS;

BbIOMpaTh (GOopMy MpencTaBieHUs HH(OpPMAIMM W WJUIIOCTPUPOBATH peEIlacMble 3a/1adyu
CXeMaMH, IuarpaMMaMu, HHOUW rpadukoi U MX KOMOMHAIIMSIMH,

OLICHHMBAaTh HAAEKHOCTh HH(GOPMALMKU TIO KPUTEPUSAM, MPEUIOKEHHBIM YUUTEIEM WU
c(hOpMYyIUPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHMKaTUBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS:

BOCIIPUHMMATh U (HOpPMYyIHpOBaTh CYXKIEHHS B COOTBETCTBUM C YCIOBHSMH M IIEISIMH
OOIIeHNs, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX W MHCHMEHHBIX
TEKCTaX, JaBaTh IOSICHEHUS 10 XOAY pEUIeHHs 3a/Ja4d, KOMMEHTHPOBATh IMOJYYCHHBIH
pe3ynbTar;

B Xoie OOCYXJEHHUS 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMoOil TeMbl, MPOOIEMBI,
peraeMoi 3a1auM, BHICKA3bIBaTh WEH, HALICICHHBIC HA TIOUCK PEIICHUs, COMOCTABIATh CBOU
CY)XKICHHUS C CY)KJCHHUSAMH JIPYTUX YYACTHUKOB JUasora, 00HapyKHBaTh Pa3IN4YHe U CXOJCTBO
MO3HLIMH, B KOPPEKTHOU opme (popMyTupoBaTh pa3HOTIIACHUS, CBOM BO3PAKEHHUS,;



® TPEACTaBIATH PE3yNbTaThl pPEIICHHUs 3a7ayd, OSKCIEPHUMEHTa, HCCIEeIOBaHUsA, IPOEKTa,
CaMOCTOSITENILHO BBIOMpaTh (OpMaT BBICTYIUIEHHS C Y4ETOM 3a1ad IPE3CHTalud U
0CcOOEHHOCTEeH ayTUTOpUN;

® T[IOHMMaThb M HCIIOJH30BAaTh IPEHMYIIECTBA KOMAHIHOW W WHAWBUAYAIbHOH pabOTHI MpH
penIeHny yaeOHBIX MaTeMaTHYEeCKUX 33/1ay;

® [pUHUMATh IeJIb COBMECTHOH JEsATEeIbHOCTH, IUIAHUPOBATH OPTaHU3AIMI0 COBMECTHOU
paboThl, pacmpenensiTh BHIbI padoT, IOTrOBapUBaThCA, OOCYXKIATh IMPOLECC U Pe3ysbTaT
paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JTFOICH;

® y4yacTBOBaTh B TIPYMNNOBBIX (opmax paboTel (0OCykaeHHs, OOMEH MHEHHSIMH, MO3TOBBIC
IITYPMBl U JIPYTHE), BBIIOJIHATH CBOIO YacTh pabOThl MU KOOPAMHHPOBATH CBOM JCHCTBHUS C
APYTMMHU 4JIEHAMH KOMAaH[bI, OICHMBATh KAa4eCTBO CBOETO BKJIAZa B OONIMH MPOIYKT IO
KPUTEPHIM, CHOPMYIHPOBAHHBIM yYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasitTuBHbIe YHHBepcaJbHbIe yUeOHbIe AelicTBUS

Camoopranuszaums:

®  CaMOCTOSITENIFHO COCTAaBJIATH IUIAH, aIrOPUTM pPELIeHMs 3ajaud (WIM ero 4acThb), BHIOMpATh
croco0 pemeHns ¢ Y4ETOM MMEIOUIMXCS PECYpCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ yU€TOM HOBOM HH(pOpMAIIHH.
CaMOKOHTPOJIb, JMOIIHOHAJILHBIH HHTEJICKT:

® BJIQJCTh CIIOCOOAMH CaMOMPOBEPKH, CaMOKOHTPOJIA IIporiecca ¢ pe3yjbTaTa PEIICHUS
MaTeMaTHYEeCKOH 3a1adu;

® IPEABUAECTH TPYOHOCTH, KOTOPBIE MOILYT BO3HUKHYTH IIPH PELICHUH 3a1a4d, BHOCHUTH
KOppeKTI/IBBI B JCATCIIBHOCTH Ha OCHOBC HOBBLIX OGCTOHTGHBCTB, HaﬁﬂeHHBIX OH_II/IGOK,
BBISIBIICHHBIX TPYIHOCTEH;

° OLCHUBATh COOTBECTCTBHUC pe3ym,TaTa NCATCIIBHOCTHU HOCTaBHGHHOﬁ e u yC.HOBI/ISIM,
OGBHCHHTB HpI/I‘-II/IHI:I JOCTHXKCHUA HIJIIM HCAOCTHXKXCHHA IICJIM, HAXOAUTHh OH_II/I6Ky, aBaTh
OIICHKY TIPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIbTATHI

K koH1y 00y4yeHnus B 7 kjacce 00yJaronuiics Moy4uT CiIeIyIOIIHe MPeIMETHbIE Pe3yIbTaThl:

Pacrnio3HaBaTh U3y4eHHbIE T€OMETPHUECKUE (PUTYPBI, ONIPEEIIATh UX B3AUMHOE PACIIOIOKEHHE,
n300pakaTh reOMETPUUECKHE (PUTYPHI, BHIIOIHATH YUEPTEKHU MO YCIOBUIO 3a1aun. M3MepsaTh
JIMHEWHBIE U YTIJIOBbIC BEIMYUHBI. Pemars 3a1a4un Ha BBIYMCIICHUE ITIMH OTPE3KOB U BEJTUYMH YIJIOB.

Jlenatb rpy0OyIo OIICHKY JIMHEHHBIX U YITIOBBIX BEJIMYUH MPEIMETOB B PEATIbHOM KU3HH,
pa3MepoB MPUPOIHBIX 0OBEKTOB. PazinnuaTh pa3Mepsl STUX 0OBEKTOB I10 MOPSIKY BETUYUHBI.

Crtpouth 4epTeku K T€OMETPUUECKUM 3a/1adaM.

ITonp30BaTbCs MpU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, UCIOJIb30BaTh IPU3HAKHA U CBOKCTBA
PaBHOOEIPEHHBIX TPEYTOJILHUKOB TP PEIICHUH 3a/1au.



[IpoBOAUTH TOTHYECKUE PACCYNACHUS C UCTIOJIb30BAHUEM T€OMETPUUECKUX TEOPEM.

[Tonb30BaTbes MPU3HAKAMU PABEHCTBA MPSAMOYTOJIbHBIX TPEYTrOJbHUKOB, CBOMCTBOM MEAMAHBI,
MPOBEIEHHOM K TUIIOTEHY3€ MPSMOYTOJIbHOTO TPEYTOJbHUKA, B PEIICHUN T€OMETPHUUECKHX 3a]1a4.

OnpenensaTs NapajuieIbHOCTh IPSIMBIX C TOMOIIBIO YIJI0B, KOTOPBIE 00pa3yeT ¢ HUMH CEKYIasl.
Onpenenars napauieIbHOCTh IPSAMBIX C TOMOIIBIO PABEHCTBA PACCTOSIHUNA OT TOYEK OJTHOM MPAMOM
110 TOYEK APYroi MpsSIMOM.

Pemate 3amaun Ha KieTyaToi Oymare.

[IpoBOANTH BHIYKMCIEHUS M HAXOIUThH YUCIIOBbIE M OYKBEHHbIE 3HAUEHUS YTJIOB B
F€OMETPUYECKUX 3a/1a4aX C UCIOJIb30BAHUEM CYMMBI YTJI0B TPEYTOJbHUKOB M MHOTOYTOJIbHUKOB,
CBOMCTB yIJI0B, 00pa30BaHHBIX MPH MEPECEUEHUH IBYX MapalljIebHBIX MPSAMBIX cekyiieil. PemaTth
MPAKTUYECKHE 3a/1a4U Ha HAXOXKICHHUE YTJIOB.

Brnaners moHsATHEM T€OMETPUYECKOTO MECTA TOUEK. Y METh ONPEAEIATh OMCCEKTPUCY yIiia U
CEPEIUHHBIN EPIIEHIUKYIISP K OTPE3Ky KaK FT€OMETPUUECKUE MECTA TOYEK.

DopMyIHpoBaTh ONpPEAEIeHUS OKPYKHOCTH U KpyTa, XOp/bl U AUaMETpa OKPYKHOCTH,
MOJIb30BATHCS MX CBOMCTBAMU. Y METh IPUMEHSTH 3T CBOMCTBA MPHU PELICHUH 3a]1a4.

Brnaners noHsATHEM ONMUCAHHOM OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETh HAXOUTh €€ LIEHTP.
[Tonp30BaTbes (hakTaMH O TOM, YTO OMCCEKTPHUCHI YTIIOB TPEYTrOJbHUKA MEPECEKAIOTCS B OJJHON TOUKE,
1 O TOM, YTO CEpEIUHHBIE IEPIIEHIUKYIIAPBI K CTOPOHAM TPEYrOJIbHUKA [IEPECEKAIOTCS B OJJHON TOUKE.

Brnanets noHsTHEM KacaTeIbHON K OKPYKHOCTH, MOJIb30BATHCSI TEOPEMOM O
MEePIEeHIUKYIIPHOCTH KacaTeIbHOU U paauyca, IpOBEAEHHOTO K TOUKE KacaHHUs.

ITons30BaThCS HpOCTefIHJI/IMPI reoOMCTPpUICCKUMU HCPABCHCTBAMU, IOHUMATh UX HpaKTI/I‘ICCKI/Iﬁ
CMBICII.

[IpoBOANTH OCHOBHBIE T€OMETPUYECKUE IIOCTPOEHUS C MOMOILBIO LIUPKYJIS U JIMHEUKH.
K koH1y 00y4yenus B 8 kiacce 00yJaromuiicst Moy4uT CiaeIyIOIIHe MPeAMETHbIE Pe3yIbTaThl:

Pacno3naBaTh OCHOBHBIE BUJIBI YETBHIPEXYTOJIBHUKOB, UX 3JIEMEHTBI, IT0JIb30BATHC UX
CBOMCTBAaMH IIpU PEILICHUY F'€OMETPUYECKUX 3a]a4.

IIpyMeHsTh CBOMCTBA TOUKU NIEPECEUEHMSI MEIMAH TPEYToJIbHUKA (LIEHTPA MaccC) B PEILICHUN
3a/1ad.

Brnagets MoHATHEM CpeHEN TMHUNA TPEYTOIbHUKA U TPAICIIUH, IPUMEHSITh UX CBONMCTBA IIPH
peuieHuyu reoMerpudeckux 3anad. [lonp3oBarbcs TeopeMont Paneca U TeOPEMOU 0
IIPONOPLUOHAIBHBIX OTPE3KaX, IPUMEHTh UX [l PELICHUs IPAKTUYECKUX 3a1ad.

[TpuMeHATH PU3HAKH 11O100MS TPEYTOJIBHUKOB B PEIIEHUU T'€OMETPUYECKHX 3a/1a4.

[Tonp3oBaTbes TeopeMoii [Tugaropa A pemeHus reoOMeTpUYECKUX U MPaKTUYECKUX 3ajad.
CrponuTh MaTEMAaTHYECKYIO MOJIEIb B PAKTUYECKUX 3a/1a4aX, CAMOCTOSTENIBHO €IaTh YEPTEXK U
HaXOJUTh COOTBETCTBYIOIIUE JITTUHBI.

BH&I[GTI: MOHATUAMU CUHYCA, KOCUHYCA U TAHT'CHCA OCTPOTO yrjia MpAMOYTOJIbHOTO
TPCYroJIbHUKA. ITonp30BaThCS STUMU TOHATUSIMU AJIs1 pCHICHU S MPAKTUYCCKUX 3aday.



Berancnsath (pa3nudHBIMEU cIOCO0aMU) TUIOIIAh TPEYTrOJIbHUKA U MO MHOTOYTOJIBHBIX
¢buryp (mosb3ysch, rae HeoOX0AUMO, KATBKYIATOpOM). [IpuMeHSTh MOTydeHHbIC YMEHUS B
MPaKTHYECKHX 3a/1a4ax.

Bnagets MOHATUAMY BIMCAHHOTO U LIEHTPAJIIBHOTO YIUIA, UCIIOIb30BaTh TEOPEMBI O BIIMCAHHBIX
yriax, yriax Mexay XopJAaMH (CeKyIIMMHM) U YIJie MeX1y KacaTeJIbHON U XOpAOoi IIPU PEILIEHUN
F€OMETPUYECKUX 3a/au.

Brnagets moHsATHEM ONMUCAHHOTO YETHIPEXYTOJbHUKA, TPUMEHSTH CBOMCTBA OMKMCAHHOTO
YeThIPEXYTOJIbHUKA MPU PEUICHUH 3a/1a4.

HpI/IMeHSITI: MOJIYYCHHBIC 3HAHUS HA MMPAKTUKC — CTPOUTH MATCMATUYCCKUC MOACIIN JIS 3a1a1
peabHON )KU3HH U IPOBOJUTH COOTBETCTBYIOIINE BEIYMCIICHUS C TPUMEHEHHEM TIOJ00HS 1
TPUTOHOMETPHUH (TIOJIB3YACH, TJI€ HEOOXOIUMO, KaJIbKYIISITOPOM).

K koHIty 00y4enus B 9 kjacce 00y4aromuiics MoIyduT cleyrolue IpeAMETHbIC pe3yIbTaThl:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIUU OCTPBIX YIJIOB, HAXOAUTH C UX MOMOILBIO PA3JINYHbIE
3JIEMEHTHI NIPSMOYTOJIbHOTO TPEYTOJIbHUKA («pELIEHUE PSIMOYTOJIbHBIX TPEYTOIbHUKOBY). HaxonuTte
(c TOMOIIBIO KaJbKYJISATOPA) AIMHBI U YIIIbI U1 HETaOMUYHBIX 3HAYCHUH.

[Tonb3oBatbest popmynamu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM TOXKIECTBOM IS
HAXO0XJICHUS COOTHOILIEHUH MEXIY TPUTOHOMETPUUECKUMHU BETMUUHAMHU.

Hcnonb30BaTh TEOpEMbI CHHYCOB U KOCHHYCOB JIJISl HAXOK/ICHUS PA3IMYHBIX 3JIEMEHTOB
TpEeYrojbHUKa («pelieHne TPEyroJIbHUKOBY), IPUMEHITh UX IIPU PEIICHUH T€OMETPHUUECKHX 3a/1a4.

Brnaners nonstusaMu npeoOpa3oBaHus 01001, COOTBETCTBEHHBIX 3JIEMEHTOB MOIO0OHBIX
¢uryp. [lonb3oBarbest cBONCTBaMU MO00MS TPOU3BOIBHBIX (PUTYP, YMETh BBIUUCIATH ATUHBI U
HaXOJUTh YIIIbl y MOJ00HBIX Guryp. [IpuMeHATH cBOICcTBa MOJO0MS B MPAKTHYECKUX 3a7auaX. Y METh
NPUBOAUTH PUMEPHI OJOOHBIX (PUTYP B OKPY>KAIOIIIEM MUDE.

[Tonmp30BaThCs TEOPEMaMU O TIPOU3BEICHUH OTPE3KOB XOP/I, O MPOU3BEICHUN OTPE3KOB
CEeKYIIHX, O KBajJpaTe KacaTeIbHOM.

[Tonb30BaTbcs BEKTOpaMH, MOHUMATh UX T€OMETPUUECKUM U (PU3HUecKuil CMBICT, MPUMEHAThH UX
B PELICHUU TeOMETPUUYECKUX U (pu3nueckux 3anad. [[pUMeHsATh CKalIipHOE MTPOU3BEICHUE BEKTOPOB
JUIS. HAXOXKIEHUS JUIMH U YIJIOB.

ITons30BaThCs MCTOAOM KOOpAMWHAT HaA INIOCKOCTHU, IPUMEHATH €0 B PCIICHUU I'COMETPHUICCKUX
" NIPaKTUYCCKHUX 3ada4.

Brnagets moHATUSAMU MPaBUILHOTO MHOTOYTOJILHUKA, JJIMHBI OKPY>KHOCTH, JJIUHBI TyTH
OKPY>KHOCTH M paJIMaHHON MepHhI yIiia, yMETh BBIYUCIISTH IJIOMAAb Kpyra u ero yacteil. [I[pumeHsaTh
MOJIy4YE€HHbIE YMEHHSI B MPAKTUYECKUX 3a7a4ax.

HaxoauTs ocu (M1 IEHTPbl) CAMMETPUH GUTYD, TPUMEHSTh JBUKEHHS IJIOCKOCTH B
MPOCTEUIIINUX CIydasaX.

HpI/IMeHSITI: MOJIYYCHHBIC 3HAHUS HA MMPAKTUKC — CTPOUTH MATCMATUICCKUC MOACIIN JIS 3a1a1
peabHON )KU3HH U MIPOBOUTH COOTBETCTBYIOIIME BEIYMCIICHUS C TPUMEHEHHEM TIOJ00HS 1
TPUTOHOMETPUIECKUX QYHKIUHN (TTOJIB3YSCH, TJIe HEOOXOAMMO, KATBKYJIATOPOM).



TEMATHYECKOE INTAHUPOBAHHE

7 KJIACC
KosmmuecTBo yacos DJIEKTPOHHBIE
Ne /i HaumeHoBaHue pa3aesioB U TeM (undgposbie)
B NPOrpamMMmsl Beero Konrpoasnsie IlpakTHnyeckue  oOpa3oBaTebHBbIE
padoTbI padoThI pecypcsl
| i cnoficrsa. Houepeme reoverpiecn 14 ubmotexa LIOK
: P p https://m.edsoo.ru/7f415¢e2e
BEJIMYUH
bubnunorexa [IOK
2 TpeyromeHHKn 22 ! https://m.edsoo.ru/7f415¢e2e
3 [TapannenpHbIe IPsIMBIE, CYMMa YTJIOB 14 1 bubnmoreka [JOK
TPEyroJbHUKa https://m.edsoo.ru/7f415¢e2e
4 OxkpyxHOCTb U Kpyr. ['eomeTpuueckue 14 1 bubnmoreka [JOK
MOCTPOCHHUS https://m.edsoo.ru/7f415¢e2e
. bubmuorexa [{OK
5 [ToBTOpEeHME, 0000IIIEHNE 3HAHUI 4 1 https://m.cdsoo.ru/7f415¢2e
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




8 KVIACC

KosmmuecTBo yacos DJIEKTPOHHBIE
Ne /i HaumeHoBaHme pa3iesioB U TeM (undgposbie)
B MPOrpamMMbl Beero Konrpoabnbsie IIpakTuyeckue oOpa3oBaTesibHbIE
padoThI padoThI pecypchbl
. bubmuorexa [{OK
! HeThIpExyrobHiKn 12 ! https://m.edsoo.ru/7f417e18
Teopema daneca u TeopemMa o
2 POMOPLUOHANIBHBIX OTPE3KaxX, MOJOOHBIE 15 1 bubmorexa LIOK
’ https://m.edsoo.ru/7f417e18
TPEeYroJIbHUKU
, | Do Moo ot " 1 Bumorera 0K
peyT T P https://m.edsoo.ru/7f417e18
[Mnomaau momgo6HBIX Guryp
4 Teopema [Tudaropa u Hauana 10 1 bubnuorexa [{OK
TPUTOHOMETPHUH https://m.edsoo.ru/7f417e18
VYriabl B OKpY>KHOCTH. BriicanHbIe 1
5 ONMCAHHBIE YETHIPEXYTOJIbHUKU. 13 1 bubnmoreka [JOK
Kacarenbnbie k okpyxHoctu. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEH
. but6mmoreka [IOK
6 [ToBTOpeHue, 006001IeHNE 3HAHUIT 4 1 https://m.edsoo.rw/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
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KosmuecTBo yacos DJIEKTPOHHbIE
Ne HaumeHoBaHue
(undposbie)
n/ pa3aesioB M TeM
Bceer Konrpoabnsl = IlpakTHyeckn  oGpa3oBaTebHbIE
n NMpOrpamMmbl
0 ¢ padoThbl ¢ padoThbl pecypchbl
Tpuronomerpus.
I(?(?IEEM(I:):)B u bubmuorexa [{OK
1 Y 16 1 https://m.edsoo.ru/7f41al
CUHYCOB.
2c
Pemenue
TPEYrOJILHUKOB
ITpeoOpazoBanue
moxo0us. but6mmoreka [IOK
2 MeTtpuueckue 10 1 https://m.edsoo.ru/7f41al
COOTHOIIICHUS B 2¢c
OKPY>KHOCTH
but6mmoreka [IOK
3 BexTopsl 12 1 https://m.edsoo.ru/7f41al
2c
JlexapToBBI bubmuoreka [{OK
4 KOOPJMHATHI Ha 9 1 https://m.edsoo.ru/7f41al
IUIOCKOCTH 2c
IIpaBunpHbIE
MHOTOYTOJIbHUK
u. Jlnuna bubmuorexa [{OK
5 OKPYKHOCTH 1 8 https://m.edsoo.ru/7f41al
IUIOLIAAb Kpyra. 2c
Brruucnenne
Iontaaei
TBiKeHus bu6mmoreka [IOK
6 6 https://m.edsoo.ru/7f41al
TIOCKOCTH
2c
1(;160:(; OF; 2:;6’ but6mmoreka [IOK
7 5 ’ 7 2 https://m.edsoo.ru/7f41al
cucreMarmni3anuia 2
3HAHUU =C
OBIIEE
KOJIMYECTBO
YACOB IO 68 6 0

I[TPOTPAMME




Yuebnblii Kypc «BepoSITHOCTH U CTATUCTHKA»

IHHOACHUTEJBbHAA 3AIINCKA

B coBpemenHOM 1IM(POBOM MUPE BEPOSTHOCTD U CTATUCTHKA IPHOOPETAIOT BCE OOJBIIYIO
3HAYUMOCTb, KaK C TOYKH 3PCHUS MPAKTUYECKUX MPHIOKECHUH, TaK U MX POJIH B 00pa30BaHUH,
HE00X0AMMOM KaXX10My 4esioBeKy. BospactaeT uncio npodeccuii, mpu OBIaIeHUH KOTOPHIMH
TpebyeTcs xoporasi 0a30Bas HOATOTOBKA B 00JIACTH BEPOSTHOCTU M CTATUCTUKH, TaKasl TOJrOTOBKA
Ba)kKHA JUIS TIPOJOJDKEHUST 00pa30BaHMs U JUI YCHEITHOH MPOoQecCHOHATBHON Kapbephl.

Kaxx/ip1it uenoBek MOCTOSSHHO MPUHUMAET PEIIEHUsI Ha OCHOBE UMEIOIIUXCS Y HETO TaHHBIX. A
U1 000CHOBAHHOT'O MIPUHATHS PEIICHUS B YCIOBUSIX HEJOCTAaTKa WK W30bITKa HHPOpMAIUH
HE00X0IMMO B TOM YHUCJIE XOPOIIO c(hOPMUPOBAHHOE BEPOATHOCTHOE M CTATUCTUUECKOE MBILIUICHHUE.

HMeHHO MO3TOMY OCTPO BCTalla HEOOXOAMMOCTh CHOPMUPOBATH Y O0YUAIOIIHX CS
(GYHKIIMOHATBFHYIO TPAMOTHOCTh, BKIIFOYAIOIIYIO B C€0s B KAUECTBE HEOTHEMIIEMOM COCTABIISIONICH
YMEHHE BOCIIPHHUMATH U KPUTHUECKH aHATH3UPOBATh MHPOPMAITUIO, TIPEJCTABICHHYIO B Pa3TUIHBIX
¢dbopmax, MIOHUMATH BEPOSITHOCTHBIM XapaKTep MHOTHX PEabHBIX MPOIIECCOB U 3aBUCHMOCTEH,
MIPOU3BOIUTH MPOCTEHINE BEPOSATHOCTHBIE PACUETHI.

3HAaKOMCTBO B Y4€OHOM Kypce ¢ OCHOBHBIMH NPUHIMIIAMH cOOpa, aHaIn3a U MPECTABICHHS
JTAHHBIX U3 Pa3IMYHBIX cep KU3HU 00IIecTBa M roCy1apCcTBa MPUOOIIALT 00yJatomNXCs K
00IIeCTBEHHBIM HHTEpecaM. M3ydeHne ocHOB KOMOMHATOPUKH Pa3BUBACT HABBIKM OpraHU3aINN
nepebopa U moAcyETa Yuciaa BApuaHTOB, B TOM YUCIIE B MPUKJIAIHBIX 3a/1a4aX. 3HAKOMCTBO C
OCHOBaMH TeOpuH rpadoB cO3AaéT MaTeMaTHYeCKUH (GyHIaMEHT It (OPMHUPOBAHHS KOMIICTEHINH B
obnacti “HGPOPMATHKH U ITUPPOBBIX TeXHOIOTHH. [Ipy N3yueHNH CTATUCTHKU U BEPOSTHOCTH
00oramaTcs MpeACTaBIeHU 00yJaIOMNXCS O COBPEMEHHOM KapTHHE MHpa U METOJax €ro
uccleoBaHus, (POpMUPYETCss IOHUMAHHUE POJIM CTATUCTUKH KaK HCTOYHHMKA COLIMATIbHO 3HAUMMON
MHPOPMAIIUU U 3aKJIaJIBIBAIOTCS] OCHOBBI BEPOSITHOCTHOT'O MBIIIJICHHUS.

B cooTBeTcTBUY ¢ JaHHBIMHU IENISIMU B CTPYKTYpE MPOrpaMMbl y4eOHOTO Kypca «BeposiTHOCTh
CTaTHCTUKA» OCHOBHOTO 00IIIero 00pa30BaHUs BBIJICICHBI CIEAYIONIUE COACPKATEIIEHO-METOAMYECKHE
muann: «[IpencTaBieHre qTaHHBIX U ONKCATENbHAs CTATUCTHKA», «BeposiTHOCTEY, « DIeMEHTHI
KOMOWHATOpHUKNY, «BBeaeHue B Teopuro rpadoBy.

Conepxanne nuHuu «lIpencraBienre JaHHBIX U ONKCATENbHAs CTATUCTUKAY CIIY>)KUT OCHOBOM
TUTst POPMHUPOBAHUS HABBIKOB paOOTHI ¢ MH(MOpPMAIUE: OT YTEHUS U UHTEPIpETAIlui HHHOPMAIIIH,
NPEJCTaBICHHON B TaONMMIIAaX, HA IUarpaMMmax U rpadukax, 10 coopa, MpeaCTaBICHUS U aHaIH3a
TaHHBIX C UCTIOJIh30BAHUEM CTATHCTUYECKUX XapaKTEPUCTUK CPEIHHUX U paccerBaHus. PaboTas ¢
JaHHBIMH, 00YYarOIIUeCs yUaTCsl CYUTHIBATh U MHTEPIPETUPOBATH JIaHHBIC, BHIIBUTaTh,
apryMEHTHPOBATh M KPUTHKOBATH MPOCTEHININE TUIIOTE3bI, PA3MBIIUISATE Hall (haKTOpaMH,
BBI3BIBAIOLIMMH U3MEHUYHUBOCTD, M OIICHUBATH MX BIMSHUE HA pAaCCMATPUBACMbIC BETMYNHBI U
MIPOIIECCHI.

NHTYUTHMBHOE NpEICTABIEHUE O CIy4YailHON M3MEHYMBOCTH, UCCIIEI0BAaHNE 3aKOHOMEPHOCTEN 1
TEHJICHLIIUHA CTAaHOBUTCS. MOTUBUPYIOLIEH OCHOBOM JUUIS U3Y4YEHUSI TEOPUU BEPOSATHOCTEN. boibioe
3HAYEHHUE UMEIOT NPAKTUYECKHUE 3aaHNS, B YACTHOCTH OIBITHI C KJIACCUYECKUMH BEPOSITHOCTHBIMH
MOJEIISIMHU.



[ToHsATHE BEpOSATHOCTH BBOJUTCS KaK Mepa MpaBaononoous ciyyaitnoro coosrtus. [lpu
U3y4EHHH Yy4eOHOTo Kypca o0ydaromuecs: 3HaKOMATCS C IPOCTEUITMMH METOAAMHU BBIYUCICHHUS
BEPOSITHOCTEM B CIIy4allHBIX JKCIIEPUMEHTAX C PABHOBO3MOXKHBIMU 2JIEMEHTAPHBIMU UCXOJaMH,
BEPOSTHOCTHBIMH 3aKOHAMHU, [TO3BOJISIONIMMHU CTaBUTh U peliaTh Oojee CloXKHbIe 3a1aun. B yueOHbIi
KypPC BXOZIAT HAYaJIbHBIC ITPEICTABIICHNS O CIIy4alHbIX BEJITMYMHAX U UX YUCIIOBBIX XapaKTEPUCTHUKAX.

B pamkax yueOHOro Kypca OCyIecTBIsSETCs] 3HAKOMCTBO 00Y4aIOIIUXCSl C MHOXKECTBAMHU U
OCHOBHBIMH OIEpaUsIMU HaJl MHOKECTBAMU, pACCMAaTPUBAIOTCS MPUMEPBI IPUMEHEHHUSI IJIs1 PEIICHUS
3a/1a4, a TAK)KE UCIIOJIb30BAHUS B IPYTHX MATEMATHUECKUX KypcaxX U yUeOHBIX MpeaMeTax.

B 7-9 xnaccax nzy4aetcst yueOHbII Kypc «BeposSTHOCTh M CTaTUCTHKAY, B KOTOPBIN BXOIAT
paznensl: «IIpencraBieHre TaHHBIX U ONUCATENbHAs CTATUCTUKA», «BeposITHOCTBY, «DJIeMEHTHI
KOMOWHATOPUKHY, «BBeeHne B TEOPUIO TpadoBy.

Ha n3zyuenune yae6HOTO Kypca «BeposaTHOCTh 1 cTaTucTukay oTBoautces 102 vaca: B 7 kiacce —
34 yaca (1 gac B Hezemno), B 8 kiacce — 34 yaca (1 yac B Hegemo), B 9 kiacce — 34 gaca (1 gac B
HEJIEITIO).



COJEP)KAHUE OBYYEHUA

7 KJIACC

[IpencraBneHue AJaHHBIX B BUJE TaOJIUL, TUarpaMM, rpadukos. 3anoJHeHnE Ta0IUI, YTCHUE U
MMOCTPOCHUE TUarpaMm (CTOIOMKOBBIX (CTOIOUATHIX) M KPYToBBIX). UTeHHE TpaduKOB peaibHBIX
nporeccoB. M3pnedenne nudopMary u3 Auarpamm U TabJuil, UCTIONb30BaHNE U MHTEPIPETALUs
JIAHHBIX.

OnucarenpHasi CTAaTUCTUKA: cpeiHee apudmeTnyeckoe, Merana, pa3max, HauoosbIIee u
HauMeHbIIIee 3HaueHUs1 Habopa YHCIOBBIX AaHHBIX. [IpuMeps! cirydailHOH H3MEHYMBOCTH.

CrnyuaitHbli SKCIIEPUMEHT (OIBIT) U CiIydaliHoe coObITHE. BeposTHOCTh 1 yacToTa. Poinb
MaJOBEPOSTHBIX U MPAKTHUYECKU JOCTOBEPHBIX COOBITHI B MPUPOAE U B oOmiecTse. MoHeTra u
urpajgbHasi KOCTb B TEOPUHU BEPOSTHOCTEH.

I'pad, Bepmmna, pedbpo. Crenensb BepiuHbl. Ynciio pédep 1 cyMMapHasi CTeTICHb BEPIIIHH.
[IpencraBnenue o cBs3Hoctu rpada. Lenu u muxiel. [Tytu B rpadax. O6xox rpada (3iiaepoB myTs).
[IpencraBnenue o6 opueHTUpOBaHHOM rpade. Pemenne 3agau ¢ momopio rpagos.

8 KJIACC

[IpencraBneHue TaHHBIX B BUJE TAOJINII, TUATPaMM, TPaPUKOB.

MHO0X€eCTBO, 3JIEMEHT MHOKECTBA, OJIMHOKECTBO. Onepaly HaJl MHOKECTBAMU:
o0benuHEeHne, IepeceueHue, nonoaHenrne. CBOMCTBA onepanuii HaJl MHOKECTBaAMHU:
MEPEeMECTUTENBHOE, COUEeTaTeIbHOE, pacipeieIuTeNbHOE, BKIIIoUeHus. Mcnonp30Banue rpaguaeckoro
HpC,Z[CTaBHeHI/ISI MHOKECTB IJIs OIIMCAaHUA peaHBHLIX HpOLIeCCOB )41 ﬁBHeHHﬁ, HpI/I pGIJ_IeHI/II/I 3a1a4.

W3mepenue paccenBaHus AaHHBIX. Jlucnepcusi U CTaHAAPTHOE OTKIOHEHUE YUCIOBBIX HAOOPOB.
JnarpamMmma paccenBaHusl.

DneMeHTapHbIe COOBITUS CITydaiftHOTO onbITa. Ciny4daitHbie cOObITHSI. BeposTHOCTH COOBITHH.
OMnBITH C PABHOBO3MOXKHBIMH 3JIEMEHTapHBIMU COOBITHSIMH. CirydaifHbIl BIOOpP. CBSI3b MEXKIY
MaJIOBCPOATHBIMHU U MMPAKTHUYCCKU JOCTOBCPHLIMU COGBITI/ISIMI/I B IpHUpoac, OGH.[GCTBG " HayKC.

Hepeo. CBoicTBa 1€pEBbEB: EAMHCTBEHHOCTh MMYTH, CYIIIECTBOBAHUE BUCAYEH BEPIIUHBI, CBA3b
MEX/1y YMCJIOM BeplIuH U uncioM péodep. [IpaBuno ymHoxenus. Pemenue 3aaau ¢ momolisio rpados.

[TpotuBomONOX)HBIE COOBITHA. Jnarpamma Ditnepa. O0beMHEHNE U TIepeceueHre COOBITHH.
HecoBmectHbie coObITHS. DOpMyIIa CIIOKEHHUS BEPOSTHOCTEH. Y ClIOBHAsI BEpOSITHOCTH. [IpaBmiio
ymHOXeHusi. HezaBucumsie coobiTus. [IpencraBnenne sxcriepuMenTa B BUJIE iepeBa. Pemenue 3agau
Ha HaXO0XKJIEHUE BEPOSTHOCTEHN C MOMOILBIO IEPEBA CIyYailHOIO SKCIIEPUMEHTA, AMarpaMm Dilepa.

9 KJIACC

[IpencraBneHue JaHHBIX B BUJE TAOJIUI, TUarpaMM, rpaukoB, HHTEPIPETALUS TaHHBIX.
YreHne 1 NOCTpOCHUE TAONIHUL, TUarpamMM, rpauKoB MO peaJbHBIM JaHHBIM.



IlepectanoBku u (axkropuan. Couetanus u uucio couetanuil. Tpeyronsnuk [lackans. Pemenue
3a]1au C UCIOJIb30BaHUEM KOMOMHATOPUKH.

I'eomerpuueckast BepoaTHOCTh. CiydaiiHbIN BBIOOP TOYKU U3 (GUTYpHI Ha IMIIOCKOCTH, U3 OTpe3Ka
U U3 IYTH OKPYKHOCTH.

UcneiTanue. Ycnex u Heynaya. Cepust uCIIbITaHHM 10 nepBoro ycnexa. Cepust UCTIBITAHUN
bepuymu. BeposiTHOoCTH COOBITHI B cepuy UCTIBITaHUA beprymim.

CrnyuaiiHas BeIMYMHA U paclpeiesieHue BEposATHOCTEH. MaTeMaTnyeckoe 0ku1aHue 1
aucnepcus. [IpuMepsl MaTEMaTHYECKOTO OKUAAHNS KaK TECOPETUUECKOTO CPEHETO 3HAYCHHUS
BEJIIMYUHBI. MaTeMaTuuecKoe 0XKUAAHUE U JUCIIEPCUs CIIy4alHOU BEJIMYUHBI «9HUCIIO YCIIEXOB B CEpUU
ucnbITaHui bepHym.

[TonsaTHe 0 3aKk0HE OONBIINX YKcell. M3MepeHre BepOsSTHOCTEH ¢ MOMOILIbIO 4acToT. Posb u
3HA4YEeHUE 3aKOHA OOJBIINX YHCEN B IPUPOJE U OOIIECTBE.



IINTIAHUPYEMBIE PE3YJIBbTATbBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHKA» HA YPOBHE OCHOBHOI'O OBHIET'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMBbl y4eOHOTO Kypca «BeposTHOCTh 1
CTaTHCTHKA» XapaKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIIUTAHME:

IIPOSIBJICHUEM MHTEpECa K MPOIIJIOMY M HACTOSIIEMY POCCHHCKONW MAaTEMaTUKH, [ICHHOCTHBIM
OTHOILIEHUEM K JTOCTHXKECHUSAM POCCUMCKUAX MAaTEMAaTUKOB U POCCUICKON MAaTEMaTUYECKOMN LIKOJIBI, K
MCTIOJIB30BAHUIO ATUX JTOCTHXKEHUH B IPYTUX HayKax M MPHUKIAIHBIX cepax;

2) rpaxaaHCcKoe U IYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMIOJIHEHUIO 0053aHHOCTEH IpakJJaHUHA U pean3aliy ero mnpas,
IIPEJCTABICHUEM O MAaTEMaTHUECKUX OCHOBaX ()yHKIIMOHMPOBAHUS PA3IMUHBIX CTPYKTYp, SIBJICHUH,
IpoIelyp TPaKAaHCKOTO 00IIeCTBa (HapUMep, BEIOOPHI, OTIPOCHI), TOTOBHOCTBIO K 00CYKICHHIO
TUYECKUX IPOOJIEM, CBI3aHHBIX C MIPAKTUYECKUM IPUMEHEHNEM TOCTHKEHUN HayKH, OCO3HAaHUEM
BaKHOCTU MOPAJIbHO-ITHYECKUX IPUHIUIIOB B IEATENBHOCTH YYEHOTO;

3) Tpy10BO€E BOCIIUTAHME:

YCTAaHOBKOW Ha aKTMBHOE YYaCTHE B PEIICHUH MPAKTUYECKUX 3a]a4 MATEMaTHUYECKOMN
HaNpaBICHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEMAaTUYECKOT0 00pa3oBaHMs Ha MPOTSHKEHUN BCEH
KU3HU JJIs yCTIeUTHON MPpo(ecCHOHANbHOM IeATeIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHUIA,
OCO3HAHHBIM BBHIOOPOM U TIOCTPOCHHUEM MHIUBUAYAILHON TPACKTOPHH 00pa30BaHUS M KU3HEHHBIX
IUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHE:

CIOCOOHOCTBIO K AMOLIMOHAIBHOMY U 3CTETUYECKOMY BOCIIPUSATHIO MaTEMaTHUYECKUX 00BEKTOB,
3aJ1a4, peleHul, pacCyKAeHHI, yMEHHIO BUAECTh MaTEMaTHUECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEeHHOCTH HAYYHOI 0 MO3HAHHUS:

OpHUEHTAIMeH B EATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4HBIX MPEACTaBICHHI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOIBI U 00IIEeCTBA, TOHUMaHUEM
MaTeMaTHYeCKON HayKH Kak cepbl UeJIOBEUECKOM IeATeIbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAYUMOCTH
JUTS. Pa3BUTHUS [TUBUIIM3AINH, OBJIaICHUEM S3bIKOM MaTEMAaTHKH U MAaTeMAaTUYECKON KyIbTYpOil KaK
CPEICTBOM IMO3HAHUS MUPA, OBJIAJICHUEM NTPOCTEUIITMHI HaBBIKAMH HCCIIEI0OBATEILCKON
NesITeNIbHOCTH;

6) puznueckoe Bocnuranue, GopMUpPoOBaHHE KYJbTYPHI 310POBbSI M SMOLMOHAIBHOIO
Os1aromosty4us:

TOTOBHOCTBIO MPUMEHATH MaTEMaTHUECKHe 3HAaHUS B HHTEpECcaxX CBOETO 3/10POBbsI, BEICHUS
3I0pPOBOTO 00pasa KU3HU (370pOBOE MUTaHKE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U OTIBIXA,



perynsipHasi pu3nveckas akTHBHOCT), COPMHPOBAHHOCTHIO HAaBBIKA PE(PICKCHH, TPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOT'o K€ IpaBa JIPYroro 4eaoBeKa;

7) 3K0JI0rHYecKoe BOCIIMTAHKE:

OpHEHTAIMel Ha MPUMEHEHNE MAaTeMaTHUYEeCKUX 3HAHUH JIJIs peIlieHus 3a/1a4 B 00JIaCTH
COXPAHHOCTH OKPYKaIOLIeil cpebl, INTaHUPOBAHUS MTOCTYIKOB M OLEHKH UX BO3MOXHBIX MOCJIEICTBUN
IUIsL OKpY>KAIOIIEH Cpeibl, 0CO3HAaHUEM II00ATBHOT0 XapaKTepa SKOJIOTHUECKUX MPOoOIeM U MyTel ux
pelIeHus;

8) ajanTanus K U3MEHAIIUMCS YCJI0BUSIM COIMATbHONM M IPUPOJAHOM Cpebl:

TOTOBHOCTBIO K JCHCTBUSM B YCIOBHUSX HEONPEAEIEHHOCTH, MTOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO AeITeIbHOCTb, B TOM YHCIIE YMEHUE YUUTHCS y IPYTUX JIIOJIEH,
pHOOpETaTh B COBMECTHOM J1€ATEIbHOCTH HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIUN U3 OMbITA APYTHUX;

HE00X0AUMOCTHIO B (POPMHUPOBAHUHN HOBBIX 3HAHUM, B TOM YHUCIIEe (OPMYIUPOBATH HJIEH,
MOHSITHSI, TUTIOTE3bI 00 00BbEKTaX U SBJICHUSIX, B TOM YHCIIE paHee HEM3BECTHBIX, OCO3HABATh
neUIUTHl COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHUE;

CMOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCIPUHUMATD CTPECCOBYIO CUTYAIUIO KaK
BBI30B, TPEOYIOLIUIT KOHTPMED, KOPPEKTUPOBATh MPUHIUMAEMbIE PEIICHHs] U JEHCTBUS,
(GbopMynupoBaTh U OLICHUBATH PUCKHU U MOCIEICTBUS, POPMUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIbTATBI

ITo3naBaTenbHBIC YHHBePCAJIbHbIC YUeOHbIE 1eHCTBUS

Ba3oBble Jiornyeckue aeicTBu:

® BBISBISATH W XapaKTEPU30BaTh CYIISCTBEHHBIC TMPU3HAKH MATEMAaTUYECKUX OOBEKTOB,
MOHSITHIA, OTHOLICHUH MEXIy TMOHATUAMHU, (OPMYIUPOBATH OINPEACICHHUS TOHSTHIA,
YCTaHABIIMBATh CYIIECTBEHHBIM MpPHU3HAK KIAacCU(pUKALMU, OCHOBAHHS Il O0OOIIEHUS U
CpaBHEHUS, KpUTEPUU TTPOBOJIUMOTO aHAIIN3A;

® BOCIPUHHMMATH, (OPMYIMPOBaTH U MPeoOPa30BBIBATH CYXKIEHUS: YTBEpPAUTEIbHBIE U
OTpHUIIaTeNIbHbIC, EANHUYHBIC, YACTHBIC U OOIITUE, YCIOBHBIC,

® BBIBIATH MAaT€MaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3M U MPOTHUBOpEuHsl B (Qakrax,
NaHHBIX, HAONIONEHUSAX M YTBEPKACHUSX, NpeqIaraTb KPUTEPUH IS BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

e JenaTh BBIBOJBI C MCMOJIb30BAaHHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX W HWHAYKTUBHBIX
YMO3aKIIOYEHUH, YMO3AKITIOUCHUH 110 aHAJIOTHH;

e pa3buparh OOKA3aTEIhCTBA MAaTEMAaTHYECKUX YTBEPXKACHHUHA (MIpsIMbIE W OT MPOTHUBHOTO),
MPOBOANTHh CaMOCTOSITEIbHO HECIOXKHBIE JOKA3aTelhbCTBA MaTeMATHUECKUX  (DaKTOB,
BBICTpAaWBaTh AapryMEHTAIMIO, MPHUBOJUTH TPUMEPbl U KOHTPHPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE PACCYKACHUS;

e BBIOMpaATH croco0 pemieHus y4eOHOM 3amaur (CpaBHUBATh HECKOJIBKO BAapUAHTOB PEIICHHUS,
BbIOMpaTh HarboJIee MOIXOAAIINNA ¢ YYETOM CaMOCTOSITENILHO BBIJICTICHHBIX KPUTEPHEB).

Ba3oBble ucciaenoBarejabcKue NeHCTBUA:



MCTOJIb30BAaTh BOMPOCH KaK HMCCIENOBATEIbCKHA HHCTPYMEHT IO3HAHHA, (HOpPMYyIUpOBaThH
BOIIPOCHI, (PUKCUPYIOIIUE MNPOTHBOPEYHE, TPOOJIEMY, CaMOCTOATEIHHO YCTaHABIMBAThH
MCKOMOE U JaHHOE, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATh CBOIO MMO3UIUI0, MHEHHE;
HPOBOJHTSH 110 CAMOCTOSITEIFHO COCTABICHHOMY IITaHY HECJIOXKHBIN SKCIIEPUMEHT, HEOOIIbIIOEe
UCCIIEIOBaHKE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro 0ObEKTa, 3aBHCHMOCTEH
00BEKTOB MEXKIY COOOM;

CaMOCTOSTENILHO (OPMYIIUPOBAaTh OOOOIIEHUS M BBIBOJBI IO pe3yJibTaraM IMPOBEIEHHOTO
HaOJI0/ICHHs1, MICCIICIOBAaHMsI, OLICHUBATh JOCTOBEPHOCTD MOJYYCHHBIX PE3YJIbTaTOB, BBIBOJIOB
H 00001IEeHNI;

HPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKKE BBIIBUIATh MPEIIONIOKECHUS O €T
Pa3BUTHHU B HOBBIX YCJIOBHSIX.

PabGora ¢ undgopmanmeii:

BBISIBIISITh  HEJOCTATOYHOCTh M HW30BITOYHOCTH WH(OpPMAIMU, NAHHBIX, HEOOXOIMMBIX IS
peuieHus 3a1a4u;

BBIOMpPATh, AaHAJIM3HPOBATH, CHCTEMATU3MPOBATH M  MHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3NUYHBIX BUIOB U (OPM MPEICTABICHHUS;

BbIOMpaTh (GopMy IMpencTaBiIeHUs HHPOPMAIMK U WUIIOCTPUPOBATH peElIaeMble 3aJauu
CXEeMaMH, AuarpaMMaMu, HHOM rpadukoi u uX KOMOMHALMSIMU;

OLIEHUBATh HAAE&KHOCTh HMHPOPMALMU IO KPUTEPHSIM, NPEAIOKEHHBIM Yy4YUTEIeM WU
c(OpPMYIHPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIC yHHBepcaibHbIe y4eOHbIe 1eHCTBUSA:

BOCIIPUHUMATh W (OpPMYyITHpPOBATh CYXKICHHS B COOTBETCTBUU C YCIOBHSIMH H IICIISIMH
OOIIeHMsI, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MUCHMEHHBIX
TEKCTaX, JaBaTh IOSICHEHUS IO XOAY pCEUICHHs 3aJa4d, KOMMEHTHPOBATh IOJyYCHHBIH
pe3yInbTaT;

B XOA€¢ OOCYXIEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIA€MOW TEMBI, MPOOJIEMBI,
peraeMoi 3a/1aun, BHICKa3bIBaTh WCH, HAIICJICHHBIC HA TIOUCK PEIICHUS, COMOCTABISTh CBOH
CYXICHHSI C CYKICHHUSIMH APYTUX YYACTHUKOB JUAIIOTa, OOHAPYKUBATH Pa3INiKUe U CXOJICTBO
MO3HIINH, B KOPPEKTHOU hopMe popMyTupoBaTh pa3HOTIIACHUS, CBOM BO3PAKEHHS,
MPENCTaBIATh PE3yAbTaThl PEUICHHUS 3a/ladd, JKCIEPUMEHTa, HWCCICIOBAaHUS, IPOCKTa,
CaMOCTOSITENTLHO BBIOMpPATh (opMaT BBICTYIUICHUS C Y4E€TOM 3adad TPE3CHTAUUd U
0COOEHHOCTEH ayIUTOPHH;

MOHUMATh W HCIOJIb30BATh MPEHMYIIECTBA KOMAHAHONW M WHAMBHIYAIBHON pabOTHl TpU
pelIeHnr y4eOHBIX MaTeMaTHIECKUX 3a/1a4;

NPUHUMATh 1eJIb COBMECTHOH JeSTENBbHOCTH, IUITAHUPOBATh OpPTaHM3AIMI0 COBMECTHOM
paboThI, pachpenesiTh BUIbI pabOT, MOTOBAPUBATHCS, OOCYKIATh MPOIECC M Pe3yJbTar
paboTbl, 000011aTh MHEHUSI HECKOJIBKUX JIIO/ICH;

y4acTBOBaTh B TPYMIOBBIX ¢Gopmax paboTel (0OCyXIeHHs, OOMEH MHEHHUSIMH, MO3TOBBIC
IITYPMBI U JIPYTHE), BBIOJIHATH CBOIO YacTh pabOThI M KOOPAWHHPOBATH CBOM JEHCTBHUS C
JOPYTUMH YICHaMH KOMAaHbl, OLIEHWBAaTh KAauyeCTBO CBOEro BKIaJa B OOMIMIA MPOIYKT IO
KPUTEPHSIM, CHOPMYIIHUPOBAHHBIM yYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasitTuBHbIe YHHBepcaJbHbIe yUeOHbIe AelicTBUS

Camoopranmu3anus:



® CaMOCTOSITENIbHO COCTAaBJIATH IUIAH, aIlOPUTM pPELICHUs 3ajaud (WIM ero 4acThb), BHIOMpATh
croco0 pemeHns ¢ Y4ETOM MMEIOLIMXCA PECYpCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ yU€TOM HOBOM HH(pOpMAIIHH.
CaMOKOHTPOJIb, JMOIIHOHAJILHBIH HHTEJICKT:

® BJIQNCTh CIOCOOAMH CaMOMPOBEPKH, CaMOKOHTPOJIA IIporiecca W pe3yjbTaTa PEIICHUS
MaTeMaTHYEeCKOH 3a1adu;

® IPEABUAECTH TPYOHOCTH, KOTOPBIE MOILYT BO3HUKHYTH IIPH PELICHUH 3a1a4d, BHOCHUTH
KOppeKTI/IBBI B JCATCIIBHOCTH Ha OCHOBC HOBBIX OGCTOHTGHBCTB, HaﬁﬂeHHBIX OH_II/IGOK,
BBISIBIICHHBIX TPYIHOCTEH;

o OLCHUBATh COOTBECTCTBHUC pe3ym,TaTa JCATCIIBHOCTHU HOCTaBHGHHOﬁ e u yC.HOBI/ISIM,
OGBHCHHTB HpI/I‘-II/IHI:I JOCTHKCHUA HIJIIM HCAOCTHXKXCHHA IICJIM, HAXOAUTHh OH_II/I6Ky, aBaTh
OIICHKY TIPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIbTATHI

K koH1y 00y4yeHnus B 7 kjacce 00yJaronuiicst MoJIy4duT ClIeIyIOIIHNe MPeMETHbIE Pe3yIbTaThl:

YuraTh nH(MOpMAIHIO, TPEACTABICHHYIO B TAOMUIAX, HA AUarpaMMax, PeICTaBIsATh JaHHbIC B
BUjie TaOJIHII, CTPOUTH AUArPaMMBI (CTOJIOUKOBBIE (CTOIOUATHIC) U KPYTOBBIE) 10 MAaCCHBaM 3HAUCHHH.

OnwuchIBaTh U HHTEPIPETUPOBATH pealTbHBIC YUCIIOBBIC JaHHBIC, IPE/ICTABJICHHBIC B TA0JINIAX,
Ha JuarpaMmax, rpadukax.

Hcnonb30Bath /Ui ONMCAHUS JAHHBIX CTATUCTUYECKHE XapaKTEPUCTUKU: CpeTHEE
apudmernyeckoe, MearaHa, HauOOJbIIEEe U HAaMMEHbIIee 3HAYCHUSI, pa3Max.

HmeTpb npeacTaBieHue o CIry4aiiHOW M3MEHUYMBOCTH Ha MPUMEPAX IIeH, PU3NUECKUX BEITHYHUH,
AQHTPOIIOMETPUYECKUX JAHHBIX, UMETH IIPEACTABICHUE O CTATUCTUYECKON YCTOMYUBOCTH.

K koHIty 00y4enus B 8 kjacce 00y4aromuiics MoIyduT Cleyrolue MpeAMETHbIC pe3yIbTaThl:

W3BnekaTs 1 npeoOpa3oBbIBaTh HHPOPMALIKIO, IPEACTABICHHYIO B BUE TAaOIHII, JUarpamMm,
rpaduKoB, MPEICTABIATH JaHHbBIC B BUJE TaOJIUII, JHAarpaMm, rpa)ukoB.

OnwuceIBaTh JaHHBIC C TIOMOIIBIO CTATUCTUICCKHUX IMOKA3aTeNIeH: CPEIHNX 3HAYCHUH 1 Mep
paccenBaHms (pa3Max, TUCTIEPCHUS U CTAaHAAPTHOE OTKIIOHCHHE).

HaxoauTh 4acTOTHI YUCIIOBBIX 3HAYEHHUI U YaCTOTHI COOBITHIA, B TOM YHCJIE TIO Pe3yIbTaTamM
M3MEpEHUI 1 HAOIIOICHUH.

HaXOI[I/ITB BCPOATHOCTHU CJIy‘IHfIHBIX COOLITHH B OMbITax, 3HasA BEPOATHOCTU 3JICMCHTAPHBIX
COGBITHﬁ, B TOM YHUCJIC B OIIbITaAX C PABHOBO3MOKHBIMU 3JICMCHTAPHBIMU COOBITHUSIMU.

Hcnonw3oBath rpaduyeckue MOJENH: IEPEBO CIIYyYaifHOTO YKCIIEPUMEHTA, JUarpaMMbl Dijepa,
YHCIIOBas MpsAMasl.

OHepI/IPOBaTB MOHATHUAMU. MHOXKCCTBO, TIOAMHOKCCTBO, BBITTIOJHATL ONCpallui HA
MHO>KECTBaAMHU: 06’Be,£[I/IHeHI/Ie, MNEPECCUYCHUEC, NJOIMMOJTHCHUEC, ICPEUNCIATE DJICMCHTEI MHOXECTB,
IIPUMCHAITH CBOMCTBA MHOKECTB.



Hcnonb30Bath rpaduueckoe NpeCTaBICHUE MHOKECTB U CBA3EH MEXTy HUMU JUIS OTIUCAHUS
MPOIIECCOB U SIBJICHUH, B TOM YHCJIE MIPH PEILICHUU 33J]a4 U3 APYIUX YUeOHBIX MPEIMETOB U KYPCOB.

K koH1y 00y4yenus B 9 kjacce 00yJaronuiics Moy4uT CiIeIyIOIIHe MPeAMETHbIE Pe3yIbTaThl:

W3BnekaTs 1 mpeoOpa3oBbIBaTh HHPOPMAIIHIO, TIPEACTABICHHYIO B PA3JINYHBIX UCTOYHUKAX B
BUjIe TaOIHIL, IUarpamMm, rpauKoB, MPEICTABIATH JaHHBIC B BUJIE TAONUL, TUarpaMm, rpadukos.

Pematp 3a1aun opraHn30BaHHBIM [1€PEOOPOM BapHAHTOB, a TAK)KE C UCIIOIb30BAaHUEM
KOMOMHATOPHBIX MPaBUIJI U METOJIOB.

Hcnonp30Bath onucareabHble XapaKTEPUCTUKH JUIsl MACCUBOB YHCIIOBBIX TaHHBIX, B TOM YHCIIE
CpeIHHE 3HAUCHUS U MEPbI pacCEeBaHUSI.

HaxoauTh 4acTOThI 3HAUEHU U 9aCTOTHI COOBITHUS, B TOM YHCIIE MOIB3YSICh PE3yIbTaTaMu
MPOBEIEHHBIX U3MEPECHUN U HAOIIOICHUIA.

HaxonuTe BEpoSITHOCTHU ClTyyailHBIX COOBITHI B N3Y4YEHHBIX OIBITaX, B TOM YHCJIE B ONbITAX C
PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU, B CEPHSIX UCIIBITAHUH JI0 IEPBOTO YCIEXa, B CEPUAX
ucneITaHui bepHyn.

NmeTts nipeacraBiieHre 0 CIIy4aliHOW BEJIMYMHE U O PACTIPEICIICHUU BEPOATHOCTEH.

HmeTsb mpeacTaBiaeHue o0 3aKOoHe OOJBIINX YUCEN KaK O MPOSIBICHUH 3aKOHOMEPHOCTH B
CIly4yaitHON M3MEHYUBOCTHU M O POJIM 3aKOHA OOJIBIINX YHCEN B IPUPOJIE U OOIIEeCTBE.



TEMATHYECKOE INTAHUPOBAHHE

7 KIIACC
KosmmuecTBo yacos DJIEKTPOHHBIE
Ne /i HaumeHoBaHMe pa3/iejioB U TeM (undgposbie)
B NPOrpamMMmsl Beero Konrpoasnsie IlpakTHnyeckue  oOpa3oBaTebHBbIE
padoTbI padoThI pecypcsl
bubnunorexa [IOK
! TIpesicTaBNeHHE IAHHEX L 2 https://m.edsoo.ru/7f415fdc
but6mmoreka [IOK
2 OnucarenbHas CTaTUCTHKA 8 1 https://m.edsoo.ru/7f415fdc
3 CnyuJaitHasi ©3MEHYMBOCTh 6 1 bubmmorexa HOK
yi https://m.edsoo.ru/7f415fdc
but6mmoreka [IOK
4 Brenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposiTHOCT 1 yacToTa Cy4aitHOTO 4 1 bubnuoTexa [{OK
coOBITHS https://m.edsoo.ru/7f415fdc
. but6mmoreka [IOK
6 O060061eHne, cucTeMaTH3alus 3HaHU! 5 2 https:/m.cdsoo.ru/7f41 5dc
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 5




8 KVIACC

KosmmuecTBo yacos DJIEKTPOHHBIE
Ne /i HaumeHoBaHMe pa3/iejioB U TeM (undgposbie)
B NPOrpamMMmsl Beero Konrpoabnbsie IIpakTuyeckue oOpa3oBaTesibHbIE
padoThI padoThI pecypchbl
bubnunorexa [IOK
! HoTopenne kypea 7 knacca 4 https://m.edsoo.ru/7f417tb2
) OnucarenbHas cTaTuCTHKA. PaccenBanme 4 bubnunorexa [IOK
JTAHHBIX https://m.edsoo.ru/7f417tb2
bubnunorexa [IOK
3 Muoxectsa 4 https://m.edsoo.ru/7f417tb2
. but6mmoreka [IOK
4 BeposiTHOCTB citydaitHOTO COOBITHS 6 1 https://m.edsoo.ru/741 72
but6mmoreka [IOK
> Brenenme 5 Teopuio rpados 4 https://m.edsoo.ru/7t417tb2
. but6mmoreka [IOK
6 Corysafinbie coObITHA 8 https://m.edsoo.ru/7t417tb2
. but6mmoreka [IOK
7 O06o00mIeHre, cucTeMaTU3aIusa 3HaHHH 4 2 https:/m.cdsoo.ru/7f41 7h2
OBUIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 34 2 1




9 KJIACC

o HaumenoBan KouuvecTBo yacoB DJIeKTPOHHbIE
11/- ue pas3aesioB U (undgposBbie)
TeM Bcer  KonTpoJuabH [MpakTuyeck o0pa3oBaTe/ibHbIE
" NpOrpaMMel \ ble padoThI ue padoTel pecypchbl
R bubnunorexa [IOK
1 OBTOPCHIE 4 https://m.edsoo.ru/7f41a
Kypca 8 kitacca 300
DIJIeMEHTHI but6moreka [IOK
2 KOMOWHATOPUK 4 1 https://m.edsoo.ru/7f41a
H 302
I'eometpuueck bubnmoreka [JOK
3 ast 4 https://m.edsoo.ru/7f41a
BEPOATHOCTH 302
A PAT— bubmuorexa [{OK
4 6 1 https://m.edsoo.ru/7f41a
bepnynnu
302
Corvaaiinas but6mmoreka [IOK
5 I 6 https://m.edsoo.ru/7f41a
BCJIIMYNHA
302
bubnunorexa [IOK
6 Obobmerme, 10 1 https://m.edsoo.ru/7f41a
KOHTPOJIb 300
OBIIEE
KOJIMYECTBO 34 1 )
YACOBIIO

I[TPOIT'PAMME




