Honengast Hapoanas Pecny6imka
Yipasnenue o6pazoranus
QJIMUHHCTPAIAK ropojia MakeeBku
Myuuumnansioe 6iojpkerTHoe obuieobpasosaTeiibHoe-yypex/ienHe
«Cpeyuisis nicona Ne 92 |'0p0)ln,Mal(yn’eiucki)"‘ \

PEKOMETIOBAHO f ,(,« :

Jupeicrop #

POTEHREM HEJFOIHYIECKOTo COReTA

¢, > )
W, v »

Uporokan No 11 ov «29% anryera 2023 rona | Tpuka ot «29»

Ay

D~
aniiyera 2023 1. No 144

PABOYAS ITPOI'PAMMA
OCHOBHOTI'O OBIIIETO OBPA3OBAHUMSA

MATEMATHKA

(6asoBbIit ypoBeHn)

5 - 9 knacent

Makeenxka, 2023



INOACHUTEJIbBHAS 3AIINCKA

[TpropuTeTHBIMU LIENIAIMU O0YYEHHUSI MaTeMaTHKe B 5—06 Kjlaccax SIBISIOTCS:

e [poAoDKeHHE (OPMUPOBAHMSI OCHOBHBIX MAaT€MaTHYECKHMX IMOHATUH  (YHUCIO,
BeIIMYMHA, TeoMmeTpuyeckas ¢Qurypa), oOecrneunBaOmMX MNPEEeMCTBEHHOCTh U
MEPCIEeKTUBHOCTh MATEMAaTUYECKOT0 00pa30BaHUs yUalUXCS;

® Dpa3BUTHE  HHTEIUIGKTYaJbHBIX M  TBOPUECKHMX  CIIOCOOHOCTEH  ydarimxcs,
MO3HABATEJIILHON aKTUBHOCTH, MCCJEIOBATEIIbCKUX YMEHUH, MHTEepeca K H3YYCHHIO
MaTE€MaTUKH;

® [OJBEACHUE YYalIUXCS HA JOCTYHNHOM JUIsl HUX YPOBHE K OCO3HAHHIO B3aMMOCBS3H
MaTEMaTUKHU U OKPYXAIOLIEro MUpa;

e (QopmupoBanue  (QyHKIMOHAJIBHONH  MaTeMaTH4YeCKOW  TIpaMOTHOCTHU:  yYMEHHUSA
pacrio3HaBaTh MaTeMaTH4YeCKHe OOBEKTbl B pPEAJTbHBIX JKU3HEHHBIX CHUTYaIUsX,
IPUMEHSATh OCBOCHHBIE YMEHMs JJIsl PELIEHUs IMPaKTUKO-OPUEHTHUPOBAHHBIX 3aj]ady,
UHTEPIPETUPOBATh TOJIYYCHHBIE pE3ylbTaThl M OLEHHWBATh MX Ha COOTBETCTBHUE
MPAKTUYECKON CUTYaIlHH.

OCHOBHBIC JIMHUU COJIEP)KaHHsI Kypca MaTeMaTHKH B 5—6 kiaccax — apudmerndeckas u
reoMeTpHuuecKas, KOTOpbIe pa3BUBAIOTCS MapajlieIbHO, KaX/1as B COOTBETCTBUM ¢ COOCTBEHHOM
JIOTUKOM, OJTHAKO, HE HE3aBHCHMO OJIHA OT JOPYTroi, a B TECHOM KOHTaKT€ U B3aWMOJICHCTBUU.
Takxe B Kypce MaTEeMaTHKH MPOUCXOIUT 3HAKOMCTBO C 3JIEMEHTaMH aireOphl U omucaTeabHON
CTaTHCTHUKH.

N3yuenne apudMeTHueckoro Marepuana HAauMHACTCS CO CHCTEMAaTH3allMd U Pa3BUTHUS
3HaHUU O HATYpaJbHBIX YHCIIAX, MOJYYCHHBIX Ha YPOBHE HA4YaIbHOTrO 001Iero obpa3zoBaHUS.
[Ipy 5TOM COBEpILIEHCTBOBAaHHE BBIYUCIUTEIBHON TEXHUKA U (OpMHpOBAHHE HOBBIX
TEOPETUYECKUX 3HAHUN COYETAETCS C Pa3BUTHEM BBIYMCIUTENIBHON KYJIbTYphl, B HaCTHOCTU C
oOydeHreM MpOoCTEeHIINM NpuéMaM MPUKUIKUA U OLEHKU pe3yJbTaTOB BhIUMCICHUN. V3ydueHue
HATypaJbHBIX YKCE MIPOJOJIKAETCS B 6 Klacce 3HAKOMCTBOM C HAaYaJIbHBIMU MOHATUSIMU TEOPUH
JEIIUMOCTH.

Hauano m3yuenuss OOBIKHOBEHHBIX M JIECATUYHBIX IpOoOEd OTHECEHO K 5 Kiaccy. OTo
NEepBBIA 3Tall B OCBOECHUU JpoOEH, KOrja MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU HJESIMHU,
noHATUSAMH TeMbl. IIpu 3TOM paccMoOTpeHHe OOBIKHOBEHHBIX JpoOel B MOJHOM 00b&Me
IpPEIIECTBYeT M3YyYEHUIO NECATUYHBIX OpoOeil, uTo 11e1eco00pa3HO ¢ TOUKU 3PEHMs JIOTHUKU
U3JIO)KEHUSI YUCIIOBOM JIMHMM, KOTJa NpaBWJa JIEHCTBUI € JECATUYHBIMH IPOOSIMH MOKHO
000CHOBAaTh yX€ W3BECTHBIMU aJTOPUTMaMHU BBIIIOJIHEHUS JEUCTBUH € OOBIKHOBEHHBIMHU
IpoOsMu. 3HAKOMCTBO C JECSATUYHBIMH JIPOOSIMM PACIIUPUT BO3MOXKHOCTHU JUI MOHUMAaHMS
YYAIIUMHUCS PUKIIAJHOTO MPUMEHEHHSI HOBOM 3allUCH MPU U3YYEHUH APYTHX INPEIMETOB U MPHU
MpaKkTUYECKOM HcroJib3oBaHuu. K 6 kiaccy oTHec€H BTOpOMl ATam B M3ydeHUU napoleid, rae
MIPOMCXOJUT COBEPIIEHCTBOBAHUE HABBIKOB CPaBHEHHUs M MpeoOpa3zoBaHHs ApoOel, OCBOEHHE
HOBBIX BBIYHCITUTENHHBIX alTOPUTMOB, OTTAYMBAHUE TEXHHUKH BBIYHUCICHHUH, B TOM YHCIE
3HaYeHUN BBIPKEHHM, COAEpKallMX M OObIKHOBEHHBIE, U JECATHUYHBIE JAPOOH, YCTAaHOBICHHE
CBs3eM MeXIy HUMH, pacCMOTpEHHe MPUEMOB pelleHus 3ajad Ha ApoOu. B Hauvane 6 kiacca
MPOUCXOUT 3HAKOMCTBO C IOHSATUEM MPOIICHTA.

OCOOEHHOCTBIO M3YYEHHUS MOJIOKUTEIbHBIX M OTPULATEIbHBIX YUCEN SBJISETCS TO, YTO
OHM TaKXX€ MOTYT PacCMaTpPUBAThCSl B HECKOJIBKO 3TanoB. B 6 kiacce B Havyane U3y4eHUs] TEMBI
«IlonoxuTenbHble U OTpUIATENbHBIE YMCIa» BbiAenseTcs noarema «llenble ynciay, B pamkax
KOTOPOM 3HAKOMCTBO C OTPHULIATEIbHBIMU YHUCIAMH U JCHCTBUSMH C MOJIOXKUTEIbHBIMU U



OTPULIATENIbHBIMU YHCIIAMU [TPOUCXOIUT HA OCHOBE COJEPKATENBHOI0 MOAX0Aa. JTO MO3BOJISET
Ha JIOCTYITHOM YPOBHE MTO3HAKOMUTH y4aluXcs MPaKTHYECKU CO BCEMU OCHOBHBIMH MOHSATHIMU
TEMBbl, B TOM YHUCJI€ M C TMPaBWJIAMH 3HAKOB INPH BBIMOJIHEHUH apU()METHUECKUX JCHCTBHIA.
W3ydyeHue palMOHAIbHBIX YMCEI HAa 3TOM HE 3aKOHYMTCA, a OyIeT MPOJOJDKEHO B Kypce
anreOpsl 7 Kiacca.

IIpu oOyueHuM peElIEHUI0 TEKCTOBBIX 3aJady B 5—6 Kjaccax HCIOJIB3YIOTCS
apudmeTrueckue npuémsl pemeHus. [Ipu oTpaboTKe BHIYUCIUTENBHBIX HAaBBIKOB B 5—6 Kiaccax
paccMaTpUBAIOTCS TEKCTOBBIE 3a[auM CIICAYIOIIMX BHUJIOB: 33/ladyll Ha JBUKEHHE, HAa YacTH, Ha
MOKYIIKH, Ha paboTy U MHPOU3BOAUTEIHHOCTb, Ha MPOIEHTHI, HAa OTHOIICHHUS U MPOMOPLHUH.
VYyamuecs: 3HaKOMATCS ¢ IpUEMaMU PeLIeHUs 3a1a4d epedopoM BO3MOXKHBIX BapUAHTOB, Y4aTCs
paboTath ¢ nH(pOpMaLIEH, MPEACTaBICHHON B (popMe TaOIUIL WK JHarpamM.

B mporpamme yuebHoro kypca «MaTemaTuka» MNpeaycMOTpeHo (OpMHUPOBAHKE
MPOMNEACBTUUECKUX anreOpanyecKux IpeacTaBieHuil. bykBa kak CMMBOJI HEKOTOPOIO 4Yucia B
3aBHCUMOCTH OT MaT€MaTHYECKOTO0 KOHTEKCTa BBOAMTCS MOCTENEHHO. ByKkBeHHas CHMBOJIMKA
IIMPOKO HCIOIB3YETCS TMPEXKIEC BCErO Ui 3alHCH OOIIMX YTBEPKACHUNW WM TPEATIOKEHHIA,
dbopMyI, B YaCTHOCTH JJISl BBIUMCICHHS] T€OMETPUUYECKIX BEIUYMH, B KAUECTBE «3aMECTUTEIS
qucna.

B nporpamme yuebHOro kypca «MaremaTukay NpeACTaBICHA HArJsAHAS T€OMETPHS,
HampaBJIeHHAsT Ha pa3BUTHE OOpa3HOrO MBIIUICHHUS, TPOCTPAHCTBEHHOTO BOOOPAKEHHUS,
M300pa3uTeIbHBIX yMEHUH. OTO BaXKHBIM O3Tal B H3YYEHHMM TEOMETPHH, KOTOPBIN
OCYIIECTBIISIETCS Ha HAIJISAHO-TIPAKTUYECKOM YpPOBHE, OMMPAETCS Ha HAMJISIHO-00pa3Hoe
MBIIUICHHE ydJamuxcs. bonpmas ponb OTBOAWUTCS MPAKTUYECKOH JESATEIBHOCTH, OIBITY,
OKCIEPUMEHTY, MOACITUPOBAHMIO. YUAIIUECs 3HAKOMSTCS C T€OMETPUYECKUMHU (purypamu Ha
IUIOCKOCTH M B MIPOCTPAHCTBE, C UX MPOCTEHIINMU KOHMUTYpaIUsIMH, ydaTcsl H300pakaTb UX Ha
HEJIMHOBAaHHOM W KjeTyaToi Oymare, paccMaTpUBaIOT WX IMpoOCTeiIme cBoicTBa. B mporecce
U3yYeHHs] HArJISIHOH TEOMETpUW 3HAHWs, MOJYYCHHBIC YYallMMHUCS Ha YpPOBHE HA4albHOTO
o0uiero o0pa3oBaHus, CUCTEMATU3UPYIOTCS U PACIIUPSIOTCS.

CornacHo y4yeOHOMYy IUlaHy B 5—6 Kjaccax H3y4yaeTcs MHTETPHUPOBAHHBIM IpeaMeT
«MatemaTuka», KOTOpPBIA BKJIIOYaeT apu(MeTHUecKuil MaTepuall U HarJsIHYI0 T€OMETpHIO, a
TaKXe MPONEIEeBTUUYECKUE CBEJCHHUS W3 aIreOpbl, SJIEMEHTHI JIOTUKM M Hadaia ONHCATeIbHOU
CTaTHUCTHKH.

Ha u3yuenue yuyeOHOro xypca «Matematuka» orBoautcs 340 yvacos: B 5 kiacce — 170
gacoB (5 4acoB B HefleN0), B 6 kiacce — 170 yacoB (5 4acoB B HEJIEINIO).

Anrebpa SBISIETCS OJHUM M3 OIMOPHBIX KYpPCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
o0ecrieunBaeT N3ydeHue IPYTuX AUCIHUILTINH, KaK €CTECTBEHHO-HAyYHOT0, TaK ¥ TYMaHUTAPHOTO
IIUKJIOB, €€ OCBOEHHE HEOOXOIUMO AJIS MPOJIOJHKEHUSI 00pa30BaHUs U B IOBCETHEBHON >KHU3HU.
PazButne y yuammxcs Hay4yHbIX HpPEJCTABICHUH O TMPOUCXOXKIECHHUM U  CYIIHOCTH
anreOpandyeckux abCTpakiui, crnocod0e OTpaKeHHsl MaTeMaTHYeCcKONW HayKoW SBICHUH u
IPOIIECCOB B TIpUpPOJEe W OOMIECTBE, POJIM MATEMaTHYECKOTO MOJEIHPOBAHUS B HAYYHOM
NO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS U KAUeCTB
MBIIIEHHs, HEOOXOAMMBIX I aJalTallMd B COBPEMEHHOM IM(ppoBoM oOmiecTBe. M3yueHue
anreOpbl o0ecTrieynBaeT pa3BUTHE YMEHHs HAOIIO1aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTH MBIIIICHHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JIecTBUS U BBIBOJIBI, (POPMYIHPOBaTh yTBepkIAeHUs. OcBOeHUE Kypca anreOpbl oOecrieynBaeT
pa3BUTHE JIOTHYECKOTO MBIIUICHUS yJallUXCs: OHU MCIIONB3YIOT JeTyKTUBHbIE U UHIYKTUBHBIE
paccyxJeHus, 0000IIeHne W KOHKpETH3aluio, abcTparupoBaHue u a”aynoruio. OOyueHue



anrebpe mpearnojaraeT 3HAYUTEIbHBIH O0BEM CaMOCTOSITENILHON MEATENbHOCTH YYalluXcs,
MO3TOMY CaMOCTOSITEIbHOE PEILICHUE 3a/1ay SIBIISIETCS pean3alueil 1eaTeIbHOCTHOTO MPUHIUIIA
00y4eHwusl.

B crpykTtype mnporpammbl yueOHOro Kypca «AnreOpa» A OCHOBHOTO OOILEro
o0pa3oBaHMsl OCHOBHOE MECTO 3aHUMAIOT COJAep)KaTelbHO-MeToaudYeckue JIuHuu: «YHucna u
BBIUUCIICHUSY, «ANTeOpandecKue BBIPAKEHUS», «YPaBHCHHS W HEPaBEHCTBA», «DYHKIIHM.
Kaxknast u3 3TUX colepKaTeIbHO-METOANYECKUX JIMHUNA pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET
M3YYEHHUS Kypca, B3aUMOJICHCTBYsI C IPYTUMU €ro JUHUSIMH. B Xo1e u3ydenus ydyeOHOro Kypca
yyYaluMcsl MPUXOJIUTCS JIOTUYECKH PacCyXIaTh, HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM
s3BIK. B CBsI3W ¢ 3TUM B mporpamMmy y4e0HOTO Kypca «Asredpay BKIIOYCHBI HEKOTOPHIE OCHOBBI
JIOTHKH, TpPEICTABICHHbIE BO BCEX OCHOBHBIX pa3lielax MaTeMaTHYecKOro oOpa3oBaHHs WU
CIOCOOCTBYIOILIME OBJAJICHUIO YYAlIMMHCS OCHOB YHHBEPCAJIBHOIO MAaT€MaTHYECKOTO S3bIKA.
CopepxaTenpHOM U CTPYKTYPHOH OCOOEHHOCTBbIO Y4eOHOro Kypca «Auredpay» SBISETCS €ro
WHTEIPUPOBAHHBIN XapaKTep.

Conepxkannie JuHUM «Yucina W BBIYHCICHUS» CIYKUT OCHOBOM ISl JaJbHEHIIETO
U3YYEeHHUS MAaTeMaTUKH, CHOCOOCTBYET pPAa3BUTHUIO Y YYAlIUXCS JIOTUYECKOTO MBILIUICHUS,
(GbOpMHUPOBAHUIO YMEHHSI TMOJIb30BATHCA AITOPUTMAMH, a TAK)KE MPUOOPETECHUIO MPAKTUYECKUX
HABBIKOB, HEOOXOJUMBIX I TIOBCETHEBHOW >KM3HU. Pa3BUTHE MOHSATHS O YHUCIIC HA YPOBHE
OCHOBHOTO 00IIero oO0pa3oBaHUsl CBSI3aHO C PAMOHATIBHBIMH U MPPALMOHATHHBIMH YHCIAMH,
dbopMupoBaHUEM MPEACTABICHUN O JACHCTBUTENHLHOM 4HKCIE. 3aBEpIICHUE OCBOCHHS YHCIIOBOM
JMHUH OTHECEHO K CpeHeEMY 001eMy 00pa30BaHUIo.

Conepkanue JByX aireOpamdecKkux JHHHUN — «AJreOpanyeckue BBIPAXKEHUS» U
«YpaBHEHUS U HEPABEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHHIO y yUAIIUXCS MATEMaTHYECKOTO
amnmapara, He0OXOJAUMOTO JIJIsl pElIeHUs 3a/lad MaTeMaTHKH, CMEKHBIX MPEAMETOB U MPAKTUKO-
OpUEHTUPOBAaHHBIX 3a7ady. Ha ypoBHEe OCHOBHOro oOImiero o0pa3oBaHus y4eOHBIH MaTepuai
TPYIIIUPYETCS] BOKPYT pallMOHAIBHBIX BBIPAKEHUM. AJredpa JIEeMOHCTPUPYET 3HAUYCHHE
MaTeMaTUKH KakK sI3bIKa JJIs [MOCTPOCHMSI MAaTeMaTUYECKUX MOJEJNeH, OMHUCaHUsl MPOLECCOB U
SBIIEHUH pealbHOTO Mupa. B 3amaun oOydeHust anredbpe BXOAAT TaKKe JajbHeilliee pa3BUTHE
AITOPUTMUYECKOTO MBINUICHHs, HEOOXOJUMOro, B YaCTHOCTH, JJS OCBOEHHS Kypca
uHpOpMaTUKH, ¥ OBJIAJCHHE HABBIKAMH JCHYKTUBHBIX paccyxiaeHuil. I[IpeoOGpasoBanue
CHUMBOJIBHBIX ()OPM CITOCOOCTBYET Pa3BUTHIO BOOOpPAXKEHUSI, CHOCOOHOCTEN K MaTeEMaTHYECKOMY
TBOPYECTBY.

Cogepxanue (HyHKIIMOHATBHO-TpaUUECKOil TUHUM HAIleNIEHO Ha MOJIyYeHUEe y4YalluMUCs
3HAHUN O QYHKIMIX KaK BaXKHEHIIIEH MaTeMaTUYeCKOW MOJENH JJI OMUCAHUS M UCCIEIOBaHUS
pa3HoOOpa3HBIX TMpOILIECCOB U SBIEHUM B mnpupojge u oOuiectBe. 3yuenue wmarepuana
CIOCOOCTBYET pPa3BUTHUIO Y YYAIIUXCSl YMEHHS HCIOJIb30BaTh DPAa3IU4YHbIE BBIPA3UTEIbHbBIC
CpeICTBa sI3bIKa MaTEMaTHUKU — CIIOBECHBIC, CHUMBOJHYECKHE, rpaduuecKkre, BHOCUT BKIaJ B
dbopMHUpOBaHKE MPEACTABICHUN O POJIM MATEMATHKU B PA3BUTHH IIUBUIN3AIUHA U KYJIbTYPHI.

CormacHo yueOHOMY TUIaHy B 7-9 Kjaccax wu3y4aeTcss ydeOHBIM Kypc «Anredpay,
KOTOpPBI BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3jielibl coiepkanusi: «Huciaa v BBIYUCICHUS»,
«AnreOpandeckue BEIpKEHUN», «Y paBHEHUSI U HEPABEHCTBAY, «DYHKIIUNY.

Ha u3ydenune yue6HOro Kypca «Anredpa» orsogutcst 306 yacos: B 7 kiacce — 102 yaca (3
yaca B Hejlenmo), B 8 kimacce — 102 gaca (3 gaca B Hemeno), B 9 kimacce — 102 gaca (3 yaca B
HEJIETIIO).

['eomeTpusi Kak OJMH U3 OCHOBHBIX Pa3/I€JOB HIKOJIbHOM MaTEMaTHUKH, UMEIOIIUNA CBOEH
HeNbl0 00ecleynTh H3ydYeHHE CBOWCTB M pa3MepoB (UIYp, MX OTHOIIEHHWH M B3aUMHOE



pacrooXKeHUe, ONUPAcTCd Ha JIOTMYECKYH0, JOKa3aTC/IbHYI JUHUI0. L[eHHOCTh u3ydeHus
reOMETpUH Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHHUs 3aKIIOYAETCS B TOM, YTO yYallUics
YUUTCS TMPOBOJUTH JIOKA3aTEIbHBIE PACCYKIACHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS,
JIOKa3bIBaThb MCTUHHBIC YTBEPKICHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJUTH
paccyXIeHUs «OT IMPOTUBHOI0», OTJINYATh CBOICTBA OT MPU3HAKOB, (OPMYJIMPOBATH OOpaTHbIE
YTBEPKACHHUS.

Bropoil nenbro n3ydeHuss TeOMETpPUH SBIISETCS UCIIONIb30BaHUE €€ KaK MHCTPYMEHTA IIPU
pEIICHNN KaK MaTeMaTH4YECKUX, TaK M IPAKTHUYECKHUX 3a/lad, BCTPEUAIOIUXCS B pealbHOU
KHU3HU. Y4Yaluics JOJDKEH HayuUThCs ONPENEIUTh T€OMETPUUECKYIO (DUTYDPY, OIMCATh CIIOBAMU
JTAHHBIA YepTEX WIKM PUCYHOK, HAUTH TUIOLIA/(b 3MEJIbHOTO YYacTKa, PACCYUTATh HEOOXOTUMYIO
JUTMHY OIITOBOJIOKOHHOTO Kabenst win TpeOyemble pa3Mephbl rapaxka Jyuisi aBTOMOOHIIS. DTOMY
COOTBETCTBYET BTOpasi, BBIYUCIUTEIbHAS JIMHUA B U3ydeHUU reomerpuu. llpu pemenun 3agau
IIPAKTUYECKOr0 XapaKTepa ydalluics YYUTCS CTPOMTh MAaTEMaTHUYECKHE MOJIENHM PEATbHBIX
JKU3HEHHBIX CUTYyallud, IPOBOJWUTH BBIYMCIEHUS M OLIEHUBATh aJE€KBATHOCTH I10JY4EHHOI'O
pe3yJbTara.

KpaiiHe BaxxHO NOJUEPKUBATH CBSI3U TEOMETPUU C JAPYIMMH YYEOHBIMH IpEIMETaMH,
MOTUBUPOBaTh  MCIIOJIBb30BaTh  ONPEACICHHUS  IEOMETpPUYECKUX  (GUryp M IMOHSATHH,
JEMOHCTPUPOBATH MTPUMEHEHHE MOJYYCHHBIX YMEHHH B (PU3MKE U TEXHHUKE. JTHU CBSI3U Hanboee
ApKO BUIHBI B TeMax «Bekropb», « TpuronomeTpruyeckue COOTHOIIEHU», «MeToI KOOpAuHAT
u «Teopema ITudaropay.

VYuebubiit kypc «l'eomeTpus» BKIIOYAET CEIYIOIME OCHOBHBIC Pa3felibl COAEPIKAHUS:
«I'eomerpuueckue ¢GuUrypsl M HUX CBoOMcTBay, «l3MepeHHe TIeOMETpPUUECKUX BEIUYHHY,
«/lexkapToBBl  KOOpAMHATBI HA  IUIOCKOCTW», «BeKTopel», «J/IBHKEHHS  INIOCKOCTH»,
«IIpeobpazoBaHus OO0,

Ha uzyuenue yue6Horo kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68 yacos
(2 gaca B Henenmo), B 8 kiacce — 68 yacoB (2 yaca B HeleN0), B 9 kimacce — 68 yacoB (2 Jaca B
HEJIEIIO).

B coBpemeHHOM 1IM(POBOM MHpE BEPOSITHOCTh U CTATUCTHKA MPUOOPETAIOT BCE OOJIBIIYIO
3HaYUMOCTb, KaK C TOYKH 3PEHUS NMPAKTHUECKUX MPUIIOKEHUH, TaK U UX POJIM B 0Opa30BaHUH,
HEoOXOUMOM KakJIoMy uenoBeKy. Bospacrtaer uucno npodeccuil, mpu OBIaJ€HUH KOTOPHIMU
TpeOyercs xopomass 0a3oBas MOATOTOBKA B 00JacTH BEPOSTHOCTH W CTAaTUCTUKH, Takas
HOJArOTOBKA BaKHA JUISI MPOAOIDKEHHMs OOpa30BaHMsS W JUIsl YCIEIIHOM mHpodeccroHaIbHON
KapbephI.

Kaxxaplii 4enoBeK MOCTOSHHO IMPUHUMAET pPEIIeHUs Ha OCHOBE HMMEIOIIMXCS y HEro
JaHHBIX. A JUid 0OOCHOBAHHOIO NPUHATHUS PELICHHUS B YCIOBUAX HENOCTAaTKa WM H30BITKA
uHpOpMaLlMM HEOOXOAMMO B TOM YHCJIE XOpOIIO C(HOPMHUPOBAHHOE BEPOSTHOCTHOE U
CTaTUCTUYECKOE MBIILIJICHUE.

NMeHHO T03TOMy OCTpPO BCTaja HEOOXOAUMOCTh C(HOPMHUPOBATh Y  yUYaIlIUXCS
(GYHKIIMOHAJIBHYIO TI'PAMOTHOCTb, BKJIIOYAIONIYIO B ce0f B KayecTBE HEOThEMJIEMOM
COCTaBIIAIOLICH yMEHHE BOCHPUHUMATh M KPUTHYECKH aHAIM3UPOBAaTh WH(OPMAIHUIO,
IpPEJCTAaBICHHYI0 B pa3iMyHbIX (opMax, MOHUMATh BEPOSTHOCTHBIA XapakTep MHOIHX
peasIbHBIX MPOLECCOB U 3aBUCUMOCTEH, MPOU3BOIUTH MPOCTEUIITNE BEPOSITHOCTHBIE PACUETHI.

3HAaKOMCTBO B Yy4yeOHOM Kypce C OCHOBHBIMHM MpUHIUIAMH cOopa, aHanu3za u
NpEeICTaBICHUs JaHHBIX U3 Pa3IMUHbIX cep XKU3HM OOIIECTBa M TrOCyJapcTBa MPHOOIIAET
y4aluxcst K 0OIIECTBEHHBIM MHTEepecaM. M3yueHne 0CHOB KOMOMHATOPUKU Pa3BHBAET HABBIKU
opraHu3ainuu nepedopa M mojcy€ra yucia BapUaHTOB, B TOM YHKCJE B NMPUKJIATHBIX 337ayax.



3HaKOMCTBO C OCHOBaMH TeopuM TIpadoB cO34aéT MaTeMaTHUeCKud (QyHIAMEHT s
dopMHpoBaHUs KOMIIETCHIMHA B oOsiacTH uHPOpMATUKH U IU(POBbIX TexHoJoruid. Ilpm
U3YyYEHHH CTaTUCTUKU U BEPOSTHOCTH OOOTAIAIOTCS MPEACTABICHUS YUAIUXCA O COBPEMEHHOU
KapTHHE MHpa M METOJlaX €ro uccieroBaHus, (JOpMHUPYETCs IOHUMAHUE POJIM CTATUCTHKU Kak
UCTOYHUKA COLIMAIBHO 3HAUYMMOW MHGOpPMALMU U 3aKJIaJbIBAIOTCA OCHOBBI BEPOSTHOCTHOI'O
MBILLIEHHUS.

B cooTBercTBMM C JAaHHBIMH LEISMH B CTPYKType MpOrpamMMbl Y4eOHOTO Kypca
«BepoATHOCTP M CTAaTUCTHKA» OCHOBHOIO OOIIEro 0OOpa3oBaHMs BBIJIEJIEHBI CIEAYIOIINE
coJiepKaTenbHO-MeToquueckue quHun: «[IpeacraBienue JaHHBIX U ONUCATEIbHAs CTATUCTUKAY,
«BepoarHocThy, «NneMeHTbl KOMOMHATOPHUKIY, «BBefeHne B Teopuio rpagoBy.

Copnepxanue snuHun «lIpencraBieHne JaHHBIX W ONUCATENbHAs CTATUCTUKA» CILYKUT
OCHOBOH U1 (hOPMUPOBAHMS HABBIKOB pabOThl ¢ MH(POPMALKMEH: OT YTEHUS U UHTEpIpEeTaluu
uHpOpMaLMY, TPEACTaBIEHHOW B TabauIax, Ha JguarpaMMax M rpagukax, 1o cOopa,
IIPEJICTaBJICHNS U aHAJIN3a JIaHHBIX C MCIIOJIb30BAaHUEM CTaTUCTHUECKUX XapaKTEPUCTUK CPEIHUX
U pacceuBaHus. PaboTtas ¢ JaHHBIMH, y4allMecs y4darcs CUMTHIBATh M HMHTEPIPETUPOBATH
JlaHHBIC, BBIIBUIaTb, apryMEHTUPOBAaTb U KPUTHKOBATh IPOCTEMILINE T'MIIOTE3bI, Pa3MbIIUIATH
HaJl (haKTOpaMH, BbI3BIBAIOIIMMU U3MEHUUBOCTD, U OLIEHUBATh UX BIUSHHUE Ha pacCMaTpUBacMble
BEJIMYMHBI U ITPOLIECCHI.

WHTYyUTHBHOE  IIPEACTABICHHME O  CIY4ailHOM  W3MEHYMBOCTH,  HCCIEAOBAHHUE
3aKOHOMEPHOCTEW M TEHAECHLUUN CTAHOBUTCS MOTHUBHMPYIOIIEH OCHOBOM ISl M3YyYEHUS TEOPHUU
BEPOATHOCTEH. boiiblIoe 3HAYEHHE HMEIOT INPAKTUYECKHE 3aJaHus, B YACTHOCTH OIBITBHI C
KJIACCUYECKUMHU BEPOSITHOCTHBIMU MOJIETISIMHU.

[TonsiTe BEPOATHOCTH BBOJUTCS Kak Mepa IpaBaomnoaoOus ciydaiHoro coositus. Ilpu
U3y4eHHHM Y4eOHOTO Kypca ydallMecss 3HAKOMSTCA C MPOCTEHIIMMH METOJaMM BBIYHCIECHUS
BEPOATHOCTEN B CIIy4allHbIX IKCIEPUMEHTAX ¢ PABHOBO3MOKHBIMM 3JIEMEHTAapPHBIMU MCXOJaMH,
BEPOATHOCTHBIMU 3aKOHAMH, TO3BOJISIOUIMMH CTaBUTh W peliath Oosiee CIoKHBIE 3afauu. B
yueOHBI KypC BXOJAST HayallbHbIE NMPEACTABIEHUS O CIy4YallHBIX BEJIMYMHAX U UX YHCIIOBBIX
XapaKTEpUCTHKAX.

B paMkax y4eOHOro Kypca OCYLIECTBISETCS 3HAKOMCTBO YYAIIMXCSl C MHOYKECTBAMU U
OCHOBHBIMM OIEpalUSIMU HaJ] MHOXECTBaMH, PAacCMATPUBAIOTCA MPUMEPHl NMPUMEHEHHS IS
pelieHus 3ajad, a TaKXKe HCIIOJIb30BaHMUS B JPYTHX MaTeMaTUYeCKUX Kypcax M Y4eOHBIX
peaMerax.

B 7-9 knaccax usywaercs y4yeOHbIH Kypc «BeposSTHOCTh M CTAaTHUCTHKa», B KOTOPBIH
BXOJAT paznensl: «lIpencraBieHne JaHHBIX W OMHMcCAaTeIbHAs CTAaTHUCTHKa», «BeposTHOCTHY,
«2QneMeHThl KOMOMHATOPUKNY, «BBeneHune B Teoputo rpadosy.

Ha n3ydenue ydeOHOro xypca «BeposTHOCTh U craTHcTuKa» oTBoauTcs 102 waca: B 7
knacce — 34 daca (1 gac B Henento), B 8 kiacce — 34 yaca (1 yac B Hezeno), B 9 knacce — 34 yaca
(1 gac B HEAEIIO).



COJEPKAHUE OBbYYEHUA
S KJIACC

HartypaJjbHble 4ucIa 4 HYJIb

HatypansHoe umcno. Psn Hatypanpubix umcen. Ymcno 0. M3o0paskeHHe HaTypalbHBIX
qrcesl TOYKaMU Ha KOOPIAMHATHOW (UHCIOBOM) MPSAMOIA.

[TosunmoHnHas cucreMma cuuciacHus. PuMmckas HyMmepanus Kak NpUMEpP HENO3MIIMOHHOU
CUCTEMBI CUHCIICHUS. [lecsaTuUHas CUCTEMa CYMCIICHUS.

CpaBHEHUE HATypaJIbHBIX YHCEI, CPaBHEHHME HATypalbHbIX 4ucen ¢ HylaéM. CrocoOsbl
cpaBHeHUs. OKpyTJeHHE HaTypaJbHbIX YUCEIL.

CrnoxxeHue HaTypaJbHBIX YHCEJ, CBOMCTBO HyJIs IpU CIOKEHUU. BblunraHue Kak
JeiictBue, 0OpaTHOE CIOXKEHUIO. Y MHO)KEHUE HaTypallbHBIX YUCEJI, CBOMCTBA HYJIsl U €AMHUIIBI
npu yMHOKeHHM. JleneHue Kak JeiicTBue, oOpaTHOe YMHOXEHMI0. KOMIOHEHTHI IeHCTBHIA,
cBsi3b MeX1y HUMH. [IpoBepka pesynbrara apudmerndeckoro neictus. [lepemecturensHoe u
COYeTaTEeJIbHOE CBOMCTBA (3aKOHBI) CIOXKEHUS M YMHOMKEHHUS, PACIPEAEIUTEIIbHOE CBOMCTBO
(3aKOH) YMHOXKEHHUSI.

Hcnonb3oBanue OykB Ui 0003HAYEHUS HEU3BECTHOTO KOMIIOHEHTA M 3allUCH CBOMCTB
apupMeTUUECKUX JEeHCTBUM.

Jlenurenu u KpaTHbIE YMCIIA, PA3JIOKEHUE HA MHOXKUTENU. IIpocThle  cocTaBHbIE YKCIa.
[Ipusnaku genumocTu Ha 2, 5, 10, 3, 9. JlenieHre ¢ oCTaTKOM.

CreneHp C HaTypaJbHBIM II0Ka3aTeJIEM. 3alUCh YUCIA B BHUIE CYMMBI DPa3psIHBIX
CJIaraeMbIX.

UucnoBoe BbIpakeHUE. BpIUKMCIEHHE 3HAYEHWHM YHCIOBBIX BBIPAKECHHM, IOPSAIOK
BBINIOJHEHUS  AciicTBui. Mcnosnp3oBaHuMe IIpM  BBIUUCICHMSX  [EPEMECTUTEIBHOIO U
COYETaTEeNIbHOTO CBOMCTB (3aKOHOB) CIIOKEHUS M YMHOXKEHUS, paclpelleIMTeNbHOTO CBOMCTBa
YMHOXEHHUS.

Jpoou

[TpencraBienue o apoOu Kak croco0e 3amucy 4acTu BeluYuHbl. OOBIKHOBEHHBIE APOOH.
[TpaBuibHbBIE M HeNIpaBUIIbHBIE 1poOH. CMelaHHas ApoOk, IpeACcTaBIeHne CMEIaHHOH 1poOH B
BUJI€ HENpPaBUJIBHOM JpoOM W BBbIIEICHHE ILEJOM YacTH 4YMciIa W3 HENpPaBHIBHON ApoOu.
N3o0pakenue npobeit ToukaMu Ha YUCIOBOH TIpsiMoii. OCHOBHOE CBOMCTBO Jipodu. CokpallieHre
npooeit. [IpuBenenue qpodu Kk HOBoMY 3HameHaTelno. CpaBHeHUE IpoOei.

CrnoxeHue U BblUMTaHUE OpoOel. YMHOXEHHe U JeneHue polel, B3aMMHO OOpaTHbIE
npobu. HaxoxaeHne 4yacTy 1enoro U eyoro 1o ero YacTH.

Hecstnunas 3anuck apodeit. [IpeacraBieHue aecITHIHON ApoOU B BUE OOBIKHOBEHHOM.
N300pakeHre NeCITUYHBIX JIpoOel ToukaMu Ha 4YMCIoBOM mpsMoil. CpaBHEHHE AECATUYHBIX
IpoOeii.

Apudmerndeckue IeHCTBUS C JECATUUHBIME Ipo0siMu. OKpyriieHue NeCATUYHBIX IpoOeit.

Pemienue TeKCTOBBIX 32124

Pemtenne TeKCTOBBIX 3a/au apu(pMETHUYECKHM CIOCOOOM. PerieHue JIOruyeckux 3ajaad.
Pemrenune 3amau nepe6OpoM BceX BO3ZMOKHBIX BapHaHTOB. Vcmonb30BaHue MpU pELICHUH 3a/1au
TaOJIUI ¥ CXEM.

Pemenue 3anau, cogepxKamnx 3aBUCUMOCTH, CBSA3bIBAIOIINE BETUYUHBI: CKOPOCTh, BpPEMS,
paccTosiHue, IeHa, KOJUYECTBO, CTOMMOCTb. EJMHMIBI M3MEpeHUus: Macchl, 00bEMa, IIEHBI,
paccTosiHus, BPEMEHHU, CKOPOCTH. CBSA3b MEXy €IMHULIAMU U3MEPEHUS KaKI O BEJIMYNHBI.



Pemenrie OCHOBHBIX 3a/1a4 Ha JPOOH.

[TpencraBieHne JaHHBIX B BHIE TAOIUII, CTOJIOYATHIX JUATPAMM.

Harasanas reomerpust

Harnsigaeie npeactaBienus o GUrypax Ha mjiocKOCTU: TOUKa, IpsiMasi, OTPE30K, Iy, YIro,
JIOMaHasi, MHOTOYT'OJIbHUK, OKPY>KHOCTh, Kpyr. YToil. IIpsiMo#i, OCTpBIi, TyNoi ¥ pa3BEPHYTHIN
YTJIBL.

JnuHa oTpe3ka, METpUYECKME €AUHULBI JUIMHBL. JJIMHA JIOMaHOW, NEPUMETP
MHOT'OyTOJIbHUKA. MI3MepeHue U NoCTpOEHUE YIJIOB C IOMOIIbIO TPAaHCIOPTHUPA.

Harnsignelie npencraBienus o purypax Ha IMIOCKOCTH: MHOTOYTOJIbHUK, MPSMOYTOJIbHUK,
KBaJpaT, TPEYTOJILHUK, O paBEHCTBE (QUTYD.

N300paxkenue guryp, B TOM 4ncie Ha kiaeTdaToi Oymare. Iloctpoenne koHpUrypammii us
yacTel MpsMOMn, OKPYKHOCTH Ha HEJIMHOBAHHOM M KieTtdaToi Oymare. lcronb30BaHue CBOWCTB
CTOPOH U YIJIOB NPAMOYTOJIbHUKA, KBaJpaTa.

[Tnomanp OpsIMOYroJibHUKA U MHOTOYTOJIBHUKOB, COCTAaBJIEHHBIX U3 MPSIMOYTOJIbHUKOB, B
TOM 4Hcie Guryp, n300paKEHHBIX Ha KileT4aTor Oymare. EQMHUIIBI U3MEpeHus MI0ma u.

Harnsigaele  mpeictaBiieHHs O — IPOCTPAHCTBEHHBIX — (QUTYypax:  MPSMOYTOJIbHBIN
napajuienienunen, Ky0, MHOTOrpaHHUKU. M300pakeHHe MpOCTEHIIMX MHOTOIPAaHHUKOB.
Pa3éptku kyO6a u mnapamrenenunena. CosmaHue Mojeneil MHOTOTpaHHUKOB (M3 Oymarw,
IIPOBOJIOKH, TUIACTUJIMHA U APYTUX MATEPHAJIOB).

O0BEM PAMOYTOJIBHOTO Napasuienenunena, kyoa. Enunuiel usmepenus oobEma.

6 KJIACC

HarypanbHble ynciia

ApudmeTnueckue EHCTBUS C MHOTO3HAYHBIMU HATypallbHBIMH YKcIaMH. YHCIOBBIC
BBIpQXECHHS, TOPSAOK JEHCTBUHM, UCHOIb30BaHUE CKOOOK. Vcronb30BaHWEe MPH BBIYMCICHUAX
NEPEMECTUTENIBHOTO U COUYETATENbHOIO CBOMCTB CIOXKEHHUS U YMHOXKEHUS, PACIIPEAECTUTENILHOTO
cBoiicTBa yMHOXeHHsA. OKpyTIIeHHE HATYPAIbHBIX YHCEIL.

Jlenurenu W KpaTHble 4Mcia, HAUOOJIBIIMKA OOMIMHA JAETUTENb M HauMeHbIlee oOIee
KpaTHoe. J[eTMMOCTbh CyMMBI U IpOu3BeeHus. [lenenne ¢ ocTaTkoM.

Jpoou

OObIKHOBEHHAsI JIpoOb, OCHOBHOE CBOMCTBO JpoOHU, cCOKpamieHue apodeit. CpaBHeHUE U
ynopsiaounBaHue Apodeid. Pemienue 3amau Ha HaX0XJIEHUWE YAaCTH OT LIEJIOT0 U LEJNOro IO €ro
yactu. [[poOHoe uucio kak pesynbTar AeneHus. [IperncraBieHue necsiTUUHOW JpoOu B BHJE
OOBIKHOBEHHOM JpoOM ¥ BO3MOXKHOCTb IPEJCTaBICHUsI OOBIKHOBEHHOH Jpobu B BHIE
necaTHIHOH. JlecsTnynHble IpOOM M MeTpHuecKas cucremMa mep. ApupMeTHUeCKue NEHCTBHS H
YHUCIIOBBIC BRIPAKEHUS C OOBIKHOBEHHBIMH U JICCSITHUYHBIME JIPOOSMHU.

OtHomienue. JleneHue B JaHHOM OTHOIIEHUHM. Macmrtad, npomnopius. IIpumenenue
MPOTOPLUI MPU PEIICHUH 3a/1a4.

[TonsiTHE TIpolIeHTa. BBIYrcIeHre MpoIeHTa OT BETMYHUHBI U BEIMYUHEI 1O €€ MPOIICHTY.
BeipakeHue TpPOIEHTOB NECSITUYHBIME JIpoOsiMu. Pemrenue 3amad Ha mporeHTH. BripaxkeHne
OTHOIICHHS BETUYHH B MPOIIEHTAX.

[MoJi0kUTEIbHBIE U OTPUIIATEIbHBIE YHCIA

[TonoxxkutensHple W oTpulaTeabHble 4Yucaa. llensie uncima. Moayns  4wucina,
reoMeTpuueckas HHTepHperanuss Monayis uucia. M3o0paxeHue yucel Ha KOOpAUHATHOM
npsamoil. YucnoBele npomexyTku. CpaBHeHue uucen. Apudmernyeckue JeHcTBUS C
MOJIOKUTETHHBIMU M OTPULIATETHHBIMU YHCTIAMH.



[TpsimoyronbHas cucTeMa KOOPAMHAT Ha IIOCKOCTH. KOOpAMHATHI TOYKM HA IUIOCKOCTH,
abcuucca u opauHarta. [loctpoenue Touek u GUryp Ha KOOpAMHATHON IIIOCKOCTH.

BykBeHHbIe BbIpakeHHs

[Ipumenenue OYKB IS 3alMCH MaTEMAaTHYECKUX BBIpAXKCHUHN W NpeioxeHuid. CBoWicTBa
apupMeTHuecKuXx IeHUCTBUNA. ByKBeHHBbIE BBIpaXKEHHS M UYUCIIOBbIE INOJCTAHOBKU. ByKkBEeHHBIE
pPaBEHCTBA, HAXOXJICHUE HEU3BECTHOrO0 KoMMoHeHTa. Dopmynbl, (GopMynsl mepuMerpa u
TUIOINAAM MIPSIMOYTOJIbHUKA, KBajpaTa, 00bEMa Napaienenuneaa u Kyoa.

Pemenne TeKCTOBBIX 3224

Pemenne TekCTOBBIX 3ajau apu(pMETHUECKUM crocoOoM. PelieHue jiorudeckux 3agad.
Pemienue 3a1a4 nepeGopoM Bcex BO3MOKHBIX BapUAHTOB.

Pemenue 3anau, cogepxaiiux 3aBUCUMOCTH, CBSA3BIBAIOIINX BEJIUUNHBI: CKOPOCTh, BPEMS,
paccTosiHue, 1I€HA, KOJHYECTBO, CTOMMOCTb, IMPOU3BOAUTENIBHOCTh, BpeMs, O0BEM pPabOTHI.
EnvHMLBI M3MEpEeHHUs: MacChl, CTOMMOCTH, PAcCTOSHUSA, BPEMEHH, CKOPOCTH. CBsA3b MEXIY
€AMHMILIAMU U3MEPEHUS KaXK101 BEJIINYMHBI.

Pemenne 3anmay, CBA3aHHBIX C OTHOILEHUEM, MPONOPLHUOHAIBHOCTHIO BEJIWYMH,
IPOLIEHTAMU; pellieHHe OCHOBHBIX 3a]1a4 Ha JpOOU U MPOLIEHTHI.

OrneHka U NMpUKHUJIKA, OKpyTriieHue pe3ynbrata. CocTaBieHHe OYKBEHHBIX BBIPAKEHHH 110
YCIIOBUIO 33JIauH.

[IpencraBieHne AaHHBIX C MOMOIIBI0 Tabmum u amarpamm. Crom0uaTbie AMarpamMMebl:
YTEHHE U TIocTpoeHue. UTeHne KpyroBbIX IHarpaMM.

Harnsinnasi reomerpust

Harnsanuelie npencrasieHus o Gpurypax Ha IJIOCKOCTU: TOUYKa, IIpsiMasi, OTPE30K, Iy, YToJl,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJbHUK, OKPYKHOCTh, KPYT.

B3aumHOe pacrnonokeHue [ByX MpPsSMBIX Ha IUIOCKOCTH, IHapajulelbHbEe IpsMBIE,
NEPIEHIUKYIApHBIE NpsiMble. M3MepeHue pacCTOsIHUM: MEXKIY ABYMsS TOYKaMHU, OT TOYKH JI0
IpsIMOM, AJIMHA MapIIpyTa Ha KBAaJIpaTHOM CETKe.

W3mepeHne M MOCTPOECHHE YIJIOB C IMOMOUIbIO TpaHCIOpTHpa. Buabsl TpeyroabHUKOB:
OCTPOYTOJIbHBIN, MPSIMOYIOJbHBIN, TYNOYTOJNbHBIM, pPaBHOOEAPEHHBIH, PaBHOCTOPOHHHMA.
YeTbIpEXYroIbHUK, IPUMEPBI YETHIPEXYTOJIbHUKOB. [IpSAMOYrobHUK, KBaJpaT: UCIOJIb30BAHNE
CBOICTB CTOpOH, yIJOB, AuaroHanei. M3o0pakeHue reomeTpuieckux (GUryp Ha HeIMHOBAaHHOMU
Oymare C HCIOJNb30BAaHUEM LMPKYIs, JIMHEHKH, yrojbHUKA, TpaHcrnoptupa. IloctpoeHus Ha
KJIeT4aToil Oymare.

[Tepumerp MHOroyroiasuuka. [Tonarue muomanu GUrypsl, €eIMHULBI U3MEPEHUS TJIOLIA U,
[Tpubmmk€HHOe wW3MepeHue MomEaaun ¢uryp, B TOM UHCIE€ Ha KBaJpaTHOM CeTKe.
[TpubnmxEHHOE U3MEPEHNE AJTMHBI OKPYXHOCTH, TUIOIIAIU KpyTa.

CuMMeTpHs: LIEHTpaJIbHAsA, OCEBas U 3€pKajbHasi CAMMETPHH.

[TocTpoeHne cuMMETpUYHBIX QUTYD.

Harnsgnele mnpeactaBieHUss O NPOCTPAHCTBEHHBIX (uUrypax: Mapaienenumnesn, Kyo,
npusMa, nupaMuja, KOHyc, HWINHIAP, map U cdepa. M3o0paxkeHrne mpocTpaHCTBEHHBIX (uryp.
IIpumepel  pa3BEPTOK MHOTOTPAHHMKOB, LWIMHApa M KoHyca. Co3gaHue Mopenen
POCTPaHCTBEHHBIX (puryp (13 Oymaru, MpoOBOJIOKH, IUTACTUIIMHA U APYTHX MAT€pPHaJIOB).

[Tonsitne 00BEMaA, eAUHUIIBI U3MEPEHHST 00bEMa. OOBEM MPSAMOYTONIHHOTO TIapaUIeIeuIea,
KyoOa.



7 KJIACC Aureopa

Yuciia 1 BLIYUCICHUA

JpoOu OOBIKHOBEHHbIE U JECATUYHBIE, NEPEXOoA OT OAHON (opMmbl 3amucu Apolel K
apyroi. IloHsaTHEe panMoOHaIbHOIO YMCIIA, 3aIMCh, CPABHEHHE, YIOPAJOUYMBAHNE PALMOHAJIBHBIX
yrcen. ApudMeTHuecKkue NeHCTBUS ¢ pallMOHANIBHBIMU YHCIaMu. PemieHne 3agad u3 peainbHOM
NPaKTUKU Ha 4acTH, Ha APOOH.

CreneHb ¢ HaTypaJbHBIM II0Ka3aTelIeM: OIpeJelieHHe, peoOpa3oBaHue BBIPAKEHUNH Ha
OCHOBE OIpE/EICHHUs, 3aiCh 00IbIIUX Ynce. [IponeHTsl, 3an1ch MIPOLEHTOB B BUJE IpOOH U
IpoOu B BHJIE NPOLEHTOB. TpHU OCHOBHBIC 33[a4d Ha MPOILEHTHI, PEUICHUE 3a]au U3 peabHOU
IPAKTUKU.

ITpuMeHeHne NPU3HAKOB IE€IMMOCTH, PA3JIOKEHNUE HA MHOXKUTEIN HATYPaIbHBIX YHCEI.

PeasibHble 3aBUCMMOCTH, B TOM UYHCIIE NIpsiMast U 00paTHas MPOIOPLHOHAIBHOCTH.

Auredpanyeckue BbIpasKeHUs

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUS C NEPEMEHHOMU. JlOomyCTMMBIE 3HA4YEHUS
nepeMeHHbIX. IIpencraBieHne 3aBUCMMOCTH MEXAY BeIMYMHAMH B BHJE (OPMYJIbI.
Beruucnenus no gopmynam. IIpeoOpasoBanue OyKBEHHBIX BbIPaKEHUH, TOXKIECTBEHHO paBHbIE
BBIpaXEHUSI, IPaBUJIa NIPEOOPA30BaHUSI CYMM M IIPOM3BENIEHUM, NIPaBUIa PACKPBITUS CKOOOK U
IIPUBE/ICHUS IOJOOHBIX CIIaracMbIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIIEM.

OpnowieHsl U MHOrouwieHsl. Crenenb MHOrounaeHa. Cilo)KeHHE, BBIUYUTAHUE, YMHO)KEHUE
MHOTOWIEHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHMS: KBaJgpaT CyMMbl M KBaJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOXHUTEIIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHUe, KOPEHb yYpaBHEHUs, IIpaBUia NpeoOpa3oBaHUs ypaBHEHUS, PABHOCHIBLHOCTh
YpaBHEHUM.

JIuHeitHoe ypaBHEHHE C OJIHOW TEPEMEHHOM, YHUCIO KOpPHEW JIMHEHMHOTO YpaBHEHWS,
pelieHre JMHEWHbIX ypaBHeHuM. CocTaBieHHE YpaBHEHHUH MO YCIOBUIO 3agaud. PemieHue
TEKCTOBBIX 3a/]1a4 C [IOMOLIbIO YPABHEHUM.

JluHeliHOe ypaBHEHHE C JBYMs NEpeMEHHbIMH M ero rpaguk. Cuctema JIBYX JMHEHHBIX
yYpaBHEHUN C JABYMsI TIEpEMEHHBIMHU. PelieHne cucteM ypaBHEHUW CIOCOOOM TOJICTAaHOBKH.
IIpuMepsl perieHns TEKCTOBBIX 3a7a4 ¢ TIOMOIIBIO CUCTEM YPAaBHEHMIA.

DOyHKIUH

Koopaunara Toukn Ha npsmol. UucioBele NpoMEXYTKH. PaccrosiHMe Mexnay IByMs
TOYKaMU KOOPJAMHATHON IIPSIMOM.

[IpsmoyronbHas cuctema koopamHaT, ocu OX m Oy. AOcmucca W opauHATa TOYKM Ha
KoopAnHaTHOM miockocTH. I[Ipumeps! rpadukos, 3agaHHbIX (opMmynamu. UYreHue rpadukoB
peanbHbIx 3aBucuMmocTed. [lonstue ¢ynxkuun. I'padux ¢ynkuuu. CpoiicTBa  (QyHKIMIA.
Jluneitnas ¢ynkims, e€ rpapuk. ['padux Gynkuuu y = |X|. ['paduueckoe pemieHre TUHEHHBIX
YpaBHEHUH U CHUCTEM JIMHEWHBIX YPABHEHHUM.

7 KJIIACC I'eomerpus

HavanpHble moOHATHS TeoMeTpuu. Touka, mpsiMasi, OTPE30K, Jyd. YToid. Bumbr yrios.
BeprukanbHpie u  cMmexHble yribl.  buccektpuca yrina. JlomaHas, MHOTOYTOJbHUK.
[TapanmiensHOCTh U IEPIICHIUKYISIPHOCTD MPSIMBIX.



Cummetpuunbie purypbl. OCHOBHBIE CBOMCTBA 0CEBOM cuMMeTpuH. [IpuMepsl cummeTpun
B OKPY’KAIOIIEM MUDE.

OcCHOBHBIE TIOCTPOEHHUSI C IIOMOIIbIO LMPKYIsl M JuHeiiku. TpeyronbHuk. Beicora,
MenuaHa, OMCCeKTpHca, UX CBOMCTBA.

PaBHOOGe1peHHBIN U paBHOCTOPOHHUH TpeyroyibHUKU. HepaBeHCTBO TpeyronbHUKA.

CpoiicTBa M TpHU3HAKH DPABHOOEAPEHHOrO TpeyroipHUKa. [Ipu3HakKM paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M IPU3HAKU MapajuleNbHbIX NpsMbIX. CymMMa yrioB TpeyrojbHUKA. BHemHue
YTJIbI TPEYT OJIbHUKA.

[TpstmoyronbHbI TpeyroiabHUK. CBOWCTBO MEAMAHBI IPSIMOYTOJIBHOTO TPEYroJIbHUKA,
NPOBEACHHOW K runoreHyse. [IpusHaku paBeHCTBA IIPSAMOYIOJIBHBIX — TPEYrOJIBHUKOB.
[IpsaMOyroibHBIN TPEYTrOIBHUK C YTI0M B 30°.

HepaBeHcTBa B reOMETpUN: HEPABEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
TeopeMa o OOJIbIIEM YTiie U OONbIIEH CTOPOHE TPeYronbHUKA. [leprneHIuKysp 1 HaKJIIOHHAS.

I'eomerpuyeckoe MeCTO TO4YEK. buccexkrpuca yrina W CEpeAVHHBIM INEPIEHIUKYISIP K
OTpE3KYy KaK F€OMETPUYECKHE MECTa TOYEK.

OkpyXHOCTb M KpyI, XOopJa M JAMAaMeTp, MX CBOMICTBa. B3amMHoOe pacrosiokeHue
OKpYXHOCTH M npsiMoil. KacarenbHast u cekymasi K OKpy>KHOCTU. OKpY>KHOCTb, BIIUCAHHAs B
yroi. BrimcanHas u onucaHHas OKpYKHOCTH TPEYTOJIbHUKA.

7 KITACC BeposSITHOCTD M CTATHCTHKA

[IpencraBienne AaHHBIX B BUZIE TaONMUI, Iuarpamm, rpadukoB. 3amojHEHHE TaOHII,
YTEHHUE U MOCTPOCHHUE AUArpaMM (CTONOMKOBBIX (CTONOYATHIX) U KPYTroBbIX). UTeHue rpapukoB
peanbHbIX mporeccoB. M3BneueHne mHboOpMaluu U3 AMarpaMM M TaOIUI, UCHOJIb30BaHUE U
UHTEPIpETaIns JaHHBIX.

OnucarenpHas CTaTUCTHUKA: CpellHee apudMeTnueckoe, MeauaHa, pa3Max, HaubosbIee 1
HaMMEHbIIIee 3HAaYeHUsT Ha0opa YMCIIOBBIX JaHHBIX. [IpuMeps! cirydailHONH H3MEHYMBOCTH.

CrnyualiHblil SKCTIEpUMEHT (OMBIT) U clydaiiHoe coObiTHe. BepositHocTh 1 yactoTta. Pomb
MaJIOBEPOSTHBIX U MPAKTHUYECKH JOCTOBEPHBIX COOBITHI B NpHpojie U B obmecTse. MoHeTa U
UTpasibHasi KOCTh B TEOPUH BEPOSATHOCTEH.

I'pad, BepminHa, peOpo. Crenens BepmnHbl. Yucio pédep u cymmapHas CTEIEeHb BEPIIMH.
[IpencraBienue o csizHoctu rpada. Llenu u nukisl. [Tyt B rpadax. O6xox rpada (sitnepon
nyth). [Ipencrasnenne o6 opueHTUpOBaHHOM rpade. Pemenne 3agau ¢ moMonpto rpagos.

8 KJIACC Auareopa

Yucsa v BbIYUCTCHUSA

KBanpatHslii kopeHb u3 uucna. Ilonstue 00 wuppanuoHanbHOM uyucie. JlecaTudnble
npUOIMKEHNs UppalMoHaIbHBIX uncen. CBolcTBa apudMeTHyecKux KBaJpaTHBIX KOPHEH U UX
INPUMEHEHHE K MpeoOpa3oBaHHUIO YHMCIOBBIX BBIPAKEHUHW U BBIYMCICHUSAM. JleHCTBUTENbHbBIE
qucia.

Crernenb ¢ 11e7bIM NOKa3aTeseM U e€ cBoiicTBa. CTaHgapTHas 3aMuch YKCa.

Auredpanyeckune BbIPaKeHHUs

KBazpaTHblil TpEXUIIEH, pa30KEHUE KBAAPATHOTO TPEXWIEHA HA MHOKHUTEIH.



Anrebpanyeckas apoOb. OCHOBHOE CBOWCTBO anreOpanmyeckod npobu. CroxkeHue,
BBIYUTAHUE, YMHOKEHHE, JIeJeHUe anredpandeckux ApoOeil. ParroHansHble BBIpaXEHUS M UX
peoOpazoBaHue.

YpaBHeHusI 1 HEPaBEeHCTBA

KBangpatHoe ypaBHeHue, ¢opmyrna KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenue ypaBHEHUWIA, CBOOAIIMXCSA K JUHEWHBIM M KBaapaTHbIM. I[Ipocreiimue apoOHO-
paloHaIbHbIC YpaBHEHUSI.

['padmyeckas mHTEepHpeTanus ypaBHEHUN C JABYMs MEPEMEHHBIMH M CHUCTEM JIMHEWHBIX
ypaBHEHUU C JOBYyMs IMepeMeHHbIMU. [Ipumepbl pelieHus CUCTeM HEeNMHEWHBIX ypaBHEHHH ¢
JBYMsI IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKuM CriocoOoM.

YucnoBble HEpaBEeHCTBA W HX CBOMcTBa. HepaBeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCMIBHOCT, HepaBeHCTB. JIuHeilHble HepaBEeHCTBA C OAHOM mnepeMeHHOW. Cucrtembl
JUHEHHBIX HEPABEHCTB C OJHON TIEPEMEHHOM.

DOyHKIUH

[Tonstre Gpynkuuu. OGMaCTh ONpPEEICHNUsS U MHOXECTBO 3HaueHU (yHKuu. CrnocoObl
3agaHus QYHKIIHM.

I'padux Qynxmun. Urenue cpoictB ¢(yHKmmm 1no e€ rpaduxy. Ilpumepsr rpaduxos
(GyHKIMH, OTpa)aroluX peaabHble IPOLECCHI.

@YHKIHMY, ONUCHIBAIOIIKE MPSAMYI0 U OOpaTHYIO NMPONOPIHOHAIbHBIE 3aBUCUMOCTH, HX
rpaduxu. Oynxuun y = X2,y = X3, y = VX, y=|x|. [paduueckoe pemeHue ypaBHEHHI i CHCTEM
YpPaBHEHUU.

8 KIIACC I'eomerpusn

UYerslpéxyronpauku. [lapamnenorpamm, e€ro npu3HAaKd U CBOMCTBA. YacTHbBIE cCilydau
napajuieJIorpaMMoB (IIPSIMOYTOJIBHUK, POMO, KBaJpar), UX NpHU3HAKU U cBoicTBa. Tpamenus,
paBHOOOKas Tpanenus, e€ cBoicTBa U npu3Haku. [IpsaMoyronbHas Tpaneuus.

Meton ynBoenuss menuansl. LleHTpanbHas cummerpus. Teopema Paneca u Teopema o
MPONOPLUOHAIIBHBIX OTPE3KaX.

Cpennue TMHUM TPeYrojabHUKA U Tpanenuu. L{eHTp Macc TpeyroyibHuKa.

[Tonobue TpeyronbHuKoB, KO3 unmeHT noaodus. [Ipusnaku nomoOus TpeyroabHUKOB.
[TpuMeHeHne NOA00MS TPU PELIEHUH PAKTUYECKUX 3a/1a4.

CaolicTBa miomaae reomerpuueckux ¢uryp. @opmyisl A MJIOLIAAW TPEYroJbHUKA,
napajiejgorpamma, pom6a u Tpanenun. OTHOIIEHUE TUIOMAAeH MoI00HBIX GUTyp.

Beruucnenue miomazei TpeyroJibHUKOB U MHOTOYT'OJIbHUKOB Ha KJIETYaTol Oymare.

Teopema Ilucdaropa. IIpumenenue Teopemsl Iludaropa mpu permeHUN HPaKTUYECKUX
3ajad.

CuHyc, KOCHHYC, TaHT'€HC OCTpPOrO yIja MpsSMOYIOJbHOTO TpeyrojibHuKa. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKJIECTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

BrincanHuble M LEHTpalbHBIE YIJIBI, YTOJ MEXIY KacaTelbHOW W XOpAOH. YTIIBI MeXay
XopAaMM U CEeKyIMMH. BrnucaHHble W ONUCaHHbIE YETHIPEXYTONbHUKU. B3aumHoe
pacmoyiokeHue AByX OKpyxkHocTed. Kacanme okpyxHocteir. OOmue KkacaTelbHbIE K JIBYM
OKPYXHOCTSIM.



8 KJIACC BeposiTHOCTH U CTATHCTHKA

[IpencraBieHre naHHBIX B BUJE TAOIUII, JHArpaMm, rpauKoB.

MHOXeCTBO, 3JIEMEHT MHOXKECTBa, MOAMHOXKecTBO. Ormepanuu HaJl MHOXKECTBAMU:
o0beaMHEHUE, TepecedyeHue, gononHeHue. CBoiicTBa omepanuil  HaJl MHOXECTBaMHU:
[IEPEMECTUTEIIBHOE, COUYETATENIbHOE, paclpeleiIuTeNbHoe, BKIoueHus. lcnonb3oBaHue
rpau4ecKoro MnpeicTaBICHUs] MHOKECTB I ONMCAHMs PeajbHBIX MPOIECCOB U SIBICHUH, PU
pelleHny 3ajay.

W3mepenune paccenBaHus AaHHBIX. JlUcrepcuss U CTaHIAPTHOE OTKJIOHEHHME YHCIIOBBIX
HabopoB. JluarpaMma paccenBaHHUs.

DneMeHTapHble COOBITHS ciydaiiHoro omeita. CiydaiiHele coObITHS. BepostHOoCTH
coObITUH. ONBITBI C PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMH COOBITUSIMH. CIy4ailHbId BBIOOD.
CBsi3pb MEXIy MaJOBEPOSTHBIMU M MPAKTHUYECKU JOCTOBEPHBIMH COOBITUSIMH B MPUPOJIE,
00111eCTBE U HAYKE.

JlepeBo. CBoiicTBa 1€peBbEB: €AMHCTBEHHOCTD IyTH, CYIIECTBOBAHUE BUCSYEH BEPILUHBI,
CBS3b MEX]y 4YMCIOM BepmMH U uucioMm pé&dep. I[lpaBuno ymuHoxenus. Pemienue 3amad c
MOMOIIBIO TpadoB.

[IpotuBononoxusie coObiTHs. [Juarpamma Oitnepa. OObeauHEHHE U TEpeceUCHUE
coObiTuii. HecoBmecTHble coObiTHs. Dopmyna ClIOXKEHHUS  BEpOSTHOCTEH.  YCiOBHas
BeposATHOCTb. [IpaBuno ymuHoxenus. HesaBucumbie coObiTus. [IpencraBienue skcnepumMeHTa B
BUJE AepeBa. PemieHue 3aa4 Ha HaXOXKJEHUE BEPOATHOCTEH C MOMOIIBIO JepeBa CIy4yalHOTro
AKCIIEPUMEHTA, TuarpaMm Diiiepa.

9 KJIACC Auaredpa

Yuciia 1 BbIYHCICHUA

PannonanbHble yncna, uppaloHaIbHbIE YHCIa, KOHEUHbIE U OECKOHEUHbIE JECATUYHBIE
npobu. MHOXeCTBO JEHCTBUTENBHBIX YHCEN, JEHCTBUTEIbHBIE 4MCIA KaK OECKOHEUYHbIE
JecaTU4Hble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXKECTBOM
JIEACTBUTEIIBHBIX YNCET U KOOPAUHATHOU IPSIMOM.

CpaBHeHuE JEHCTBUTENBHBIX YHUCEN, apu(pMETHUYECKHE NEUCTBUS C JAEUCTBUTEIbHBIMU
YUCIIaMH.

PazMepbl OOBEKTOB OKPY)KAIOLIEr0 MHpPA, AJIUTEIBHOCTH IPOLECCOB B OKPYXKArOIEM
MHUpe.

[TpuOmmk€HHOE 3HAUEHUE BEJIWYMHBI, TOYHOCTh NpuOIMKeHus. OKpyrjieHHe 4YHcell.
IIpuknaka v OLEHKA pe3yJIbTaTOB BEIYMCICHHM.

YpaBHeHHUs M HEPABEHCTBA

JIunelinoe ypaBHeHue. PelieHne ypaBHEHUH, CBOASAIIMXCA K JIMHEHHBIM.

KBagparHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOJSIIMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHMe. lIpumepsl pemieHuss ypaBHEHUM TpeTbed M YETBEPTOM CTENEHEH
Pa3IoKEHUEM Ha MHOKUTEIIN.

Pemenne  npoOHO-pallMOHANBHBIX ~ ypaBHEHMH.  PemieHne — TEKCTOBBIX  3ajad
anreOpanvdecKuM METOIOM.

VYpaBHeHHe ¢ OBYyMs MEpPEeMEHHBIMU U ero rpaduk. PemieHue cucreM ABYX JIMHEWHBIX
YpaBHEHUN C JByMs IEpEMEHHbIMU. PelleHne cucTeM [ByX YpaBHEHUM, OJHO W3 KOTOPBIX



JUHEHHOe, a Ipyroe — BTOpoH creneHu. [ padudeckas WHTEpIpeTaus CHCTEMbl YPaBHEHHH C
JBYMsI IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aJIre0panyecKuM CrocoOoM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pelienue JHMHEHHBIX HEPABEHCTB C OJHOM NEpPEMEHHOW. PellleHne cHCTeM JMHEUHBIX
HEpaBEHCTB C OJHOW mepeMeHHOW. KBaapartnele HepaBeHcTBa. ['padmueckas MHTEpIpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS [IEPEMEHHBIMH.

DYyHKIUT

KBanparuunas ¢yskius, e€ rpapuk u cpoiictBa. [lapaGona, KOOpAMHATHI BEPIIMHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbl.

I'paduxn dynkmmit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = |X| , u ux cBoiicTsa.

YuciioBble MOCI€10BATEILHOCTH W IPOrPeccuH

[TonsiTe 4MCIOBON MOCIENOBATENIBHOCTH. 3aJaHUE IOCIIENOBATEIbHOCTH PEKYPPEHTHON
dbopmyioit u GopmyIoi N-ro dieHa.

Apudmernueckass u  reomerpuueckas — mporpeccur.  Dopmynbel  N-ro  4jIeHa
apuQMeTUYECKOI U TeOMETPUUECKOM MPOTrPECCHiA, CyMMBI MIEPBHIX N YJICHOB.

N300paxeHne 4iIeHOB apuU(PMETHUECKON M TEeOMETPHUYECKON MpOorpeccuil TOYKaMu Ha
KOOPJAMHATHOMN MJIOCKOCTU. JIMHENHBIN 1 3KCIOHEHIMANIbHBINA POCT. CII0KHBIE POLEHTHI.

9 KJIACC I'eomerpus

Cunyc, xocunyc, TaHreic yrioB or 0 go 180°. OcHOBHOE TPUTOHOMETPUUECKOE
TOXAeCcTBO. DOPMYJIbI TPUBEICHHUSL.

Pemenue tpeyronpHukoB. Teopema KOCHMHYCOB M Teopema CUHYcOB. Perienue
NPaKTUYECKUX 3a/1a4 C MCII0JIb30BAaHHEM TEOPEMbI KOCHHYCOB U TEOPEMBI CHHYCOB.

[IpeoOpazoBanue nmoaodus. [logodue coOOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema o0 mpou3BeIEHUN OTPE3KOB XOPA, TEOPEMBI O MIPOU3BEAECHUN OTPE3KOB CEKYIIHX,
TeopeMa O KBaJpaTe KacaTelbHOM.

Bekrop, mimMHa (MOAYNb) BEKTOpa, COHANpABICHHBIE BEKTOPBI, HPOTUBOIOJIOKHO
HAIPaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, OINEpallMd HaJ
BEeKTOpaMHu. Pa3nokeHue BeKTopa Mo JByM HEKOJUIMHEApHbIM BekTopaM. KoopauHaThl BeKTOpa.
CkanspHoe MpOou3BeCHNE BEKTOPOB, IPUMEHEHUE [Tl HAX0XKJICHUS JUTUH U YTJIOB.

JlekapToBbl KOOPJMHATHl HAa IUIOCKOCTH. YpaBHEHHMS MpPSIMOMl M OKpPYKHOCTH B
KOOpJMHATAaX, IepeceueHue OKPYKHOCTEH U MpsIMbIX. MeTo1 KOOPAMHAT U €r0 IPUMEHEHHE.

IIpaBunpHBIE MHOTOYTOIBHUKH. JlJIMHA OKPYKHOCTH. I'pagycHas u paguaHHas mMepa yria,
BBIYUCIIEHHE JUIMH YT OKpyxkHOocTel. [Tnomanp kpyra, cekropa, CerMeHTa.

JIBMOKEHUS TIIOCKOCTH U BHYTPEHHHE CUMMETpHH (pUryp (351IeMeHTapHbIe MPeICTaBICHHS).
[TapannensHbIi nepenoc. [ToBopoT.

9 KJIACC BeposiTHOCTH U CTATHCTHKA

HpCI[CTaBJ'ICHI/IC JaHHBIX B BUIC Ta6JII/II_I, Auarpamm, Fpa(pI/IKOB, HHTCpIpETAllA JaHHbIX.
UreHue u MMOCTPOCHUC T3.6J'II/II_I, Auarpamm, Fpa(bI/IKOB 110 pCAJIbHBIM JJTaHHBIM.



[TepectanoBku u Qakropuan. Coderanuss U 4ucio coderanuit. TpeyrompHuk [lackans.
Pemenue 3a1a4 ¢ UCMoib30BaHUEM KOMOMHATOPHKH.

['eomerpuueckast BeposTHOCTh. CilydailHbIi BBIOOpP TOYKH M3 (DUTYPHI Ha TUIOCKOCTH, U3
OTpe3Ka U U3 Jyr'd OKPYKHOCTH.

Ucnpitanue. Ycenex u Heynada. Cepust UCOBITaHUM J10 TiepBoro ycrnexa. Cepusi UCIbITAHUI
Beprymnnu. BepostHocTH cOObITHIA B cepuy UcTbITaHU bepHyIm.

CrnyualiHas BEIMYMHA M DPACIPENEICHUE BEPOATHOCTEW. MareMaTHdecKoe OXHJIaHue U
mucnepeus. [IpuMepsl MareMaTH4ecKoro OXHMAAaHUA KaK TEOPETHYECKOIO CPEIHEro 3HAYEHUs
BEJIMYMHBI. MaTeMaTnyeckoe OKUIAAHUE U JUCIIEPCUS CIydYalHOW BEIMYUHBI «YUCIIO YCIIEXOB B
CepHUH UCHBITAHUN bepHym».

[TonsiTue o 3akoHe OosbIIMX yuces. M3Mepenue BeposSTHOCTEH ¢ OMOIIbIO 4acToT. Ponb
Y 3Hau€HHE 3aKOHa OOJIBIINX YKCET B IPUPOJIE U OOIIECTBE.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA <MATEMATHKA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHUS TPOTrpPaMMBbl yueOHOTO Kypca «MaremaTtuka»
XapaKTEepU3YIOTCSL:

1) narpuoTnyeckoe BOCIIUTAHUE:

NpOsIBIICHUEM MHTEepeca K MPOLUUIOMY U HACTOSIIEMY POCCHICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOILIEHUEM K JOCTHKEHHUSIM POCCHICKHX MaTeMaTUKOB U POCCUHCKOMN
MaTEeMaTUYECKON MIKOJIbI, K UCIIOJb30BAHUIO ATUX JOCTHKEHUM B IPYTUX HAYKaX U MPUKIIATHBIX
chepax;

2) rpaKIaHCKoOe U IYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJHEHHIO OOS3aHHOCTEH TIpaKAaHMHA M peallu3allid ero IMpas,
IPEJICTaBICHUEM O MaTEeMaTHYEeCKUX OCHOBAaX (IYHKIMOHMPOBAHUS PA3JIMYHBIX CTPYKTYP,
SIBIICHUH, MPOIIEyp TPakIaHCKOTO oO0IIecTBa (HarmpuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTBHIO K
O0CYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTHUYECKUM HPUMEHEHUEM JOCTHKEHUMN
HAyKH, OCO3HAHUEM BaKHOCTH MOPaJIbHO-3THUYECKHUX MPUHIIUIIOB B IEATEIHHOCTH YIEHOTO;

3) Tpya0BO€E BOCHIUTAHME:

YCTAaHOBKOM Ha AaKTHUBHOE y4YacTHE B PELICHUM IMPAKTUYECKUX 3aJad MaTeMaTH4eCKOU
HANPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEMaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCeil
JKU3HU JJIs1 YCHEIIHON MpOoQecCUOHANBHON IeATEeIbHOCTH U Pa3BUTUEM HEOOXOJUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M IOCTPOEHUEM WHJMBUIYaIbHOW TpaeKTOPUU OOpa3oBaHUS U
YKU3HEHHBIX IUIAHOB C Y4ETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) acTeTHYECKOE BOCIIUTAHHE:

CHOCOOHOCTBIO K SMOLIMOHAJIBHOMY M 3CTETHUYECKOMY BOCIPHATHIO MaTEeMAaTHYECKHUX
00BEKTOB, 33/1a4, PELICHUN, pacCyKI€HUH, YMEHUIO BUJIETh MaTEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHMA:

OpHUEHTAIle B AESITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX MpeAcTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YeNOBEKa, MPHUPOAbBI U O0OIIeCTBa, MNOHWMaHUEM
MaTeMaTUYeCKOl HayKu Kak c(epbl 4eloBEYECKON NeATeIbHOCTH, JTaloB €€ pPa3BUTUS U
3HAUMMOCTH JJIs1 Pa3BUTHUS [IUBUIIN3ALIMH, OBJIAJICHUEM SI3bIKOM MAaTEeMaTUKH U MaTeMaTUYECKOU
KyJIbTypOH KaK CpEICTBOM I[IO3HAHUS MHUpa, OBJAJCHUEM NPOCTEUIIMMH HaBBIKAMU
HCCJIEIOBATEIbCKOM 1€ATENbHOCTH;

6) ¢usnueckoe BocnuTaHue, (opMHpPOBaHHE  KYJIbTYPbl  3A0POBbS U
3MOLMOHAJIBHOIO 0JIArONOJIYYH S :

TFOTOBHOCTBIO NPUMEHATH MAaTEMaTHYECKHE 3HAaHUS B MHTEpPEcax CBOErO 3J0POBbs,
BEJICHUS 3/J0POBOr0 00pasa KU3HU (30pOBOE MUTaHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATUN U
OTIIbIXa, peryispHas Qu3uyeckas aKTHMBHOCThH), COPMHUPOBAHHOCTHIO HaBbIKa pedieKcuu,
MpU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPyroro 4elIoBeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpUEHTalel Ha MpUMEHEHHe MaTeMaTHYeCKUX 3HAHUM JUIs pellleHus 3ajad B obsactu
COXPaHHOCTH OKpY)KaloIlel cpesbl, MIaHUPOBAaHUS IOCTYNKOB M OLEHKH HMX BO3MOXKHBIX
MOCJEACTBUM Il OKpY’Karolled cpesibl, 0CO3HAHHEM TIJI00aIbHOTO XapakTepa 3KOJIOTHYECKUX
npo0JieM U yTel X pelieHus;



8) apanTanus K U3MEHAIOIMMCS YCJIOBUAM CONUAIBHON U IPUPOJTHOI Cpebl:

TOTOBHOCTHHO K IIGfICTBPIHM B YCIIOBUAX H€OHp€I[GJIéHHOCTI/I, IMOBBIIICHHUIO YPOBHSA cBoOen
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO JCATCIBHOCTH, B TOM YUCJIC YMCHUC YUUTHCA Y APYTrUx
JroJiel, mpuoOpeTaTh B COBMECTHOW NEATEILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUU M3
OTIbITA IPYTHX;

HE00X0IMMOCTBIO B ()OPMHPOBAHUM HOBBIX 3HAHHM, B TOM 4ucie (HOPMyITUPOBATh UICH,
IIOHATHUS, THUIIOTC3bI 06 o0ObeKTax u SABJICHUAX, B TOM YHCJIC PAHCC HCU3BCCTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYAaIMIO, BOCIHPHUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATH IPUHUMAEMbIE PELICHUS U
neicTBus, GOpPMyYIMPOBATh U OLIEHUBATH PUCKH U MOCJIEACTBUSA, POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATDI

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC yqeﬁmﬂe JeHCTBUA

ba3oBble 1ornyeckue neiicTBus:

® BLBUIBJIATH U XapaKTCPU30BATHL CYIICCTBCHHBLIC IMPU3HAKHM MATCMATUYCCKUX O6"I)GKTOB,
MOHSTHUM, OTHOIICHUH MEXIY MOHATHUAMH, (DOPMYIHpPOBATH OMpPENETICHHs TMOHSATHI,
yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIIMKU, OCHOBAHUSA JJIsl 0000IICHUS U
CpaBHEHU:A, KPUTEPHUU IIPOBOJUMOI0 aHAJIN3A,

® BOCIPHHHUMATH, (HOPMYIHPOBATh M MPEOOPA3OBBIBATH CYXKACHHS: YTBEPAUTEIbHBIE U
OTpUIATEIIbHBIC, SAMHUYHBIC, YACTHBIC U OOIITUE, YCIIOBHBIC,

® BBIBIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHUBOpEUHs B (pakTax,
JaHHBIX, H&6JHOIIGHI/I$IX U YTBCPXKIACHUAX, Mpe€ajiaraTb KpUTCPUU IJId BBIABJICHUA
3aKOHOMEPHOCTEN U IIPOTUBOPEUMIL;

® JCJIaTb BBIBOABI C MCIIOJIB30BAHHMEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX W HWHIAYKTHBHBIX
YMO3aKJIFOU€HHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

e pa30uparh 10Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKIECHUHN (IIPSIMbIE U OT MIPOTUBHOTO),
MPOBOJANTHL CAMOCTOSATEIHLHO HECIOXKHBIE J[0OKA3aTelNbCTBA MaTeMaTUYeCKuX (aKToB,
BBICTpAauBaTh apryMEHTallMI0, MPUBOJIUTh MPUMEPBl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PacCyXICHUS;

e BBIOMpaTh CHoco0 penieHus yueOHOW 3anayu (CpaBHHBATh HECKOJIBKO BapHaHTOB
pelICHuA, BI)I6I/IpaTI> HauoOoJee HOI[XOI[SIHII/Iﬁ C y‘IéTOM CaMOCTOSTCIBbHO BBIACIICHHBIX
KpUTEPUEB).

ba3zoBbie ucciieqoBaTe/IbCKHe 1eHCTBUSA

® CMOJNB30BaThb  BONPOCHI  KaK  MCCIENOBAaTENbCKUH  MHCTPYMEHT  IO3HAHUS,
(dbopMynHupoBaTh BONPOCH], (PUKCHUPYIOIINE IPOTUBOpEUHE, MPOOIEMY, CAMOCTOSTEIbHO
yCTaHABIMBAaTh MCKOMOE M JaHHOE, (OPMUPOBATH TUIOTE3Y, apryMEHTHUPOBATH CBOIO
HO3UINI0, MHCHHE,

® [IPOBOJIUTH IO CAMOCTOSTEIBHO COCTaBICHHOMY IUIAHY HECJIOXHBIH DKCIEPUMEHT,
HEOOJIbIIOE UCCIIEIOBAHME [0 YCTAHOBJIEHHIO OCOOEHHOCTEM MaTeMaTH4ecKoro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTy COOOM;

® camMOCTOATEeNHbHO  (opmMynupoBaTh OO0OOIIEHWUS ¥  BBIBOJABI IO  PE3yIbTaTam
NPOBEIEHHOTO HAOMIO/IEHUs], UCCIEeI0BaHUs, OLEHUBATh JIOCTOBEPHOCThH IOJIyYEHHBIX
pe3yJbTaTOB, BEIBOJOB U 0000ILEHHI];



MMPOTrHO3UPOBATH BO3MOXKXHOC PA3BUTHUC MPOLECCCA, 4 TAKIKC BbIABUT'ATH MPCAIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBBIX YCIIOBUAX.

Pabora ¢ unopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTH U U30BITOYHOCTH HH(POPMAIIUH, TaHHBIX, HEOOXOAUMBIX IS
pelleHus 3a1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh W HHTEPIPETUPOBATh HH(OPMALNIO
Pa3IMYHBIX BUAOB U (POPM IPEICTABICHUS;

BbIOMpaTh opMy mpeAcTaBlieHUss WH(GOPMALUK U WLTIOCTPUPOBAThH pelIacMble 3a/1auu
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

OLICHUBATh HAAEKHOCTh MH(OPMAIMH MO KPUTEPHUSIM, MPEUIOKEHHBIM YUUTEIEM WA
c(OpMYITHPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHMKaTHBHbIE YHUBEPCAJbHbIE YUeOHbIe 1eHCTBUSA:

BOCIIPHHUMATh U (POPMYITUpPOBATh CYXKIEHHS B COOTBETCTBHU C YCIOBUSIMH U LEISAMHU
oOImIeHus, SICHO, TOYHO, TPaMOTHO BBIpaXKaTb CBOK TOYKY 3pPEHHUS B YCTHBIX HU
INUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PELICHUs 3aJaud, KOMMEHTHPOBATbH
IIOJIy4ECHHBIA pe3yibTaT;

B XO7ie 00CY>K/€HUs 3a7aBaTh BOMNPOCHI M0 CYILECTBY 00CYXAaeMOW TeMbl, POOIEMBI,
peraeMoil 3a1aum, BbICKA3bIBAaTh MJIEU, HALIEJICHHbBIE HA MOUCK PELIEHUS, COMOCTaBIATh
CBOHU CYXJIEHUS C CY)KJIECHUSAMM JPYrUX YYaCTHUKOB JHajiora, oOHapy>KUBaTh pa3jindue
U CXOJICTBO MO3MLIMH, B KOPPEKTHOH ¢opme (opMyIMpOBaTh pa3HOINIACUS, CBOU
BO3Pa)KEHUS;

HpPEACTaBIATh PE3yabTAaThl PEIICHUS 3a7ayM, SKCIEPUMEHTAa, UCCIECI0BaHMs, MPOEKTa,
CaMOCTOSITENIFHO BBIOMpaTh (OpMAT BBICTYIUICHHS C YYETOM 3a/1ad TPE3CHTAlUUd U
0COOEHHOCTEHN ayAuTOpUY;

MOHMMATh U UCIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW Y MHAUBUIyaJIbHOM paboThI IIpU
pelIeHny yueOHbIX MaTeMaTHUYECKHX 3a/1aY;

INPUHUMATD 11€JIb COBMECTHOM AESTEIbHOCTH, MJIaHUPOBATh OPraHU3aLMI0 COBMECTHOM
paboThl, pacnpeneisTh BUJbI padoT, JOrOBapUBaThHCS, 00CYKIaTh MPOILIECC U PE3yJIbTaT
paboThl, 0000111aTh MHEHHUS! HECKOJIBKHX JIFOJIEH;

y4acTBOBAaTh B IPYNIOBBIX (hopmax paboTsl (00CyKaeHHs,, 0OOMEH MHEHUSIMHU, MO3TOBbIE
IITYPMBI U JPYTHUE), BBIIOIHATH CBOIO YacTh PabOThl M KOOPJUHUPOBATH CBOU JICHCTBUSA
C JIPYTUMU 4YJIeHaMHU KOMaH]Ibl, OLIEHUBaTh Ka4ECTBO CBOETO BKJaJa B OOIIMHA MPOTYKT
10 KpUTEpUSIM, CHOPMYITHPOBAHHBIM yYACTHUKAMHU B3aUMOACHCTBHUS.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHBbIE 1eCTBUSA

Camoopranusanus:

CaMOCTOSITENIbHO COCTABJIATh IUIAH, aJTOPUTM pelleHHs 3agaud (WIM ero 4YacTh),
BbIOMpaTh CHOCOO peleHUs ¢ Y4ETOM HMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpOBaTh M KOPPEKTUPOBATh BApUAHTHI PELIECHUI C y4€TOM
HOBOH MH(OpMAIHH.

CﬂMOKOHTpOJ’IL, IMOLMOHANbHBIA HHTEJLJIEKT:

BJIaACTH crocodamu CaMOITPOBEPKH, CAMOKOHTPOJIA IpoHecCa W peE3yjibTaTa PCIICHUA
MaTeMaTH4eCKOi 3aJa4u,



® [PEIBUAETH TPYJHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPU PEUICHUU 3a7a4yl, BHOCHUTH
KOPPEKTHUBHI B JEATEIFHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, HAWJCHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OICHMBAaTh COOTBETCTBHE PE3YyJIbTaTa JESATEIbHOCTH IOCTABICHHON HETU M YCIOBHSM,
OOBSICHATH MIPUYUHBI JOCTHKEHHS HJTH HETOCTHKECHUS LIEJIH, HAXOAUTh OIINOKY, 1aBaTh
OLIEHKY MTPHOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

K konmy oOyueHuss B 5 KkJjacce yyaliuidcss NOJIYYHUT CJEAYIOLIUME TIPEAMETHBIC
pE3yJIbTaThL:

Yuciia 1 BBIYMCICHUSA

[ToHumaTh ¥ NpaBWIBHO YHOTPEOJIATH TEPMUHBI, CBA3aHHBIE C HATYPaJbHBIMU YHCIAMHU,
OOBIKHOBEHHBIMH U JAECATUYHBIMU JAPOOSMH.

CpaBHUBaTh U YNOPSAJOYMBATH HATypaJIbHbIE YUCIIA, CPABHUBATH B MPOCTEHIIMX CIIydasx
OOBIKHOBEHHBIC JIPOOH, ACCSITHYHBIC APOOH.

CoOTHOCUTh TOYKY HAa KOOPAMHATHOM (YUCIIOBOM) MpPSIMOM C COOTBETCTBYIOUIMM €M
YHCIIOM M M300pakaTh HATypaJIbHBIC YHCIIa TOYKAMHU Ha KOOPAWHATHOM (YHUCIIOBOI) TIPSMOM.

BremonsaTe apupmeTndeckne ACHCTBHS C HATYypaJbHBIMU YUCIAMH, C OOBIKHOBEHHBIMHU
IpoOsMHU B MPOCTEHIINX CITydasX.

BeInonHATe NpoBepKy, NPUKUIKY PE3y/IbTaTa BHIYUCICHUH.

OxpyrisTh HaTypajibHbIEC YHUCIIA.

Pemenne TekcToBBIX 32124

Pemiate TekcTOBBIE 33J]aul ApUPMETUYECKUM CIIOCOOOM U C MOMOIIBIO OPraHU30BaHHOIO
KOHEYHOIo riepedopa BceX BO3MOXKHbBIX BapUAHTOB.

Pemats 3amaun, copepikaliue 3aBUCUMOCTH, CBSI3BIBAIOLINE BEJIMYMHBI: CKOPOCTb, BpEMs,
paccTosiHue, 1IeHa, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKye 3alKMCH, CXEMbI, TAOIUIbI, 0003HAYEHUS MPU pEIIEHUH 3a/1a4.

ITonb30BaTbCs OCHOBHBIMM €AMHMIIAMHA U3MEPEHMSI: LIEHBI, MacChl, PACCTOSHUS, BPEMEHH,
CKOPOCTH, BbIPa)KaTh OJJTHU €IMHUILIbI BETMYUHBI UE€pe3 JApYyTHE.

W3Bnekarp, aHANM3UPOBaTh, OLEHUBATh MH(POpPMAIIUIO, NMPEACTABIEHHYI0 B TaOJIHIle, Ha
cTOI04aTo AMarpamMme, MHTEPIPETHPOBATH MPE/ICTaBICHHbIE JTAaHHBIC, UCIOIb30BATh JaHHBIE
IIPY PELIECHUN 3a7ay.

Harasignas reomerpust

[Tonb30BaThcs TEOMETPUUECKUMHU MOHATHSMM: TOYKa, MpsMas, OTPE30K, Jyd, Yrodi,
MHOT'OYTI'OJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBOANUTE NpUMEPBl OOBEKTOB OKPYKAIOLIETO MHUPA, MMEIOUIMX (OPMY H3YHYEHHBIX
FeOMETPUUECKUX QUryp.

Hcnonp30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C  yIJlaMU: BepUIMHAa, CTOpPOHA, C
MHOTOYI'OJIbHUKaMU: yroJl, BEPIINHA, CTOPOHA, IHaroHajb, C OKPYKHOCTBIO: paJnuyc, JUaAMETP,
LEHTP.

N300pakaTh H3y4yeHHBbIE TeoMeTpuyeckre (UIrypbl Ha HEJIMHOBAHHOM M KJIETYaToOM
OyMmare ¢ MOMOUIbIO IUPKYJIIS U JTUHEHKU.

HaxoauTh IIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C MOMOIIbIO JIMHEHKH,
CTPOUTH OTPE3KHU 3aJaHHOMU JUIMHBI; CTPOUTH OKPYKHOCTb 33aJJaHHOTO paauyca.



Hcnonp30BaTh CBOMCTBA CTOPOH U YIVIOB NIPSIMOYTOJIbHUKA, KBAapaTa JUlsl X OCTPOCHHUS,
BBIUMCJICHMS IUIOIAAN U IEPUMETPA.

Bbruucnare mepuMeTp W miouiaas KBajapara, npsMoyrojibHHUKa, (GUTyp, COCTaBICHHBIX U3
IPSMOYTOJIbHUKOB, B TOM 4Hcie GUryp, n300pakE€HHBIX Ha KJeT4aToi Oymare.

[Tosp30BaTbCcs OCHOBHBIMH METPUYECKMMM E€IMHHMIIAMHM W3MEPEHMs UIMHBI, IUIOIIAU;
BBIPAKATH OJHU CAVHUIBI BEJIMYUHBI Ye€pe3 Apyrue.

Pacno3naBare mapaiuienenuries, Ky0, MCHOIB30BaTh TEPMHHOJIOTHIO: BEpIUIMHA, pedpo,
I'paHb, U3MEPEHNUs, HAXOAUTh U3MEPEHNUs Mapajulesenumnesaa, Kyoa.

Beruucnate 00b€M KyOa, mapajienenunesa Mmo 3aJaHHbIM H3MEPEHHsM, I0Jb30BATHCS
€MHUIIAMU U3MEPEHUS 00BEMA.

Pemate HecilOKHBIE 3aa4¥ HAa U3MEPEHHE I'€OMETPUYECKUX BEINYUH B IPAKTUYECKUX
CUTYalUsX.

K koHnmy oOyueHus B 6 KkJjacce ydalluiics NOJIYYUT CJEIyIOLIIUE IpeAMETHbIE
pe3ybTaThl:

Yuciia 1 BIYUCICHUSA

3HaTh ¥ NOHUMAaTh TEPMUHBI, CBSI3aHHbBIC C PA3JIMYHBIMU BUJIaMHU YHCEN M CHOCOOAMHU UX
3aIlUCH, IEPEXOAUTH (€CIIH ATO BO3MOKHO) OT OJJHON (hOPMBI 3aIICH YHUCIIA K JPYTOH.

CpaBHUBaTh M YHOPSAOYMBATH LIEJbl€ 4KCIa, OOBIKHOBEHHBIE U JIECATUYHBIE IpOOH,
CPaBHUBATh YMCJIA OJTHOTO U Pa3HBIX 3HAKOB.

BeinonHsATe, coyeras yCTHble M NHMCbMEHHbIE NPUEMBI, apu(METHUECKue AECUCTBUS C
HAaTypaJIbHBIMM M LEJIbIMU YHUCIIAMH, OOBIKHOBEHHBIMHM M  JECATUYHBIMU  JPOOSIMH,
ITOJIOKUTENBHBIMYA M OTPULIATEIIEHBIMU YMCIIAMH.

BbruncnsaTh 3HaY€HMS YMCIIOBBIX BBIPAKEHU, BHIOIHATH IPUKHUIKY U OLEHKY pe3yibTara
BBIUUCIICHUM, BBINOJHATH NPeoOpa3oBaHUSl YHMCIOBBIX BBIPAKEHMH HAa OCHOBE CBOWCTB
apu(MeTHYECKUX AEHCTBUI.

COOTHOCUTH TOUKY Ha KOOPAMHATHON MpPsIMOW C COOTBETCTBYIOIIMM € YHCIOM U
n300paxkaTh YMCIIa TOUKAMH Ha KOOPAMHATHOM MPSAMOM, HaXOJUTh MOAYJIb YHCIIA.

COOTHOCUTB TOUKH B MPSMOYTOJIbHOW CUCTEME KOOPANHAT C KOOPANHATAMH 3TOM TOUKH.

OKpyrasTh Lieble Yicia U JeCITUYHbIE JPoOU, HAXOAUTh IPUOIMKEHUS YUCel.

YuciioBble 1 0yKBEHHbIE BbIPAKEHUS

[Tonumatps U ynotpeOsiTh TEPMUHBI, CBSI3aHHBIE C 3alMChIO CTENEHU YHCIA, HAXOAWUTH
KBaJpaT U KyO 4Mcia, BEIUMCIIATH 3HAUEHUS YUCIIOBBIX BBIPAXKEHUH, COJIEpKaIUX CTENEHU.

ITonp30BaThCs MpPU3HAKAMM JE€ITUMOCTH, PACKJIAbIBaTh HATYPAJIbHbIE YMCIa Ha IPOCTHIE
MHOHUTEIH.

[Tonb30BaThCs MacITabOM, COCTABIATh IPOMOPILUU U OTHOILLIEHUS.

Hcnonb3oBate OYKBBI 17151 0003HAYSHMSI YUCEN IPU 3alIUCH MaTeMaTHYECKUX BBIPAXKEHUH,
COCTaBJIATh OYKBEHHbIE BBIpAKEHHS U (DOPMYJIbl, HAXOIUTh 3HAYEHUS OYKBEHHBIX BBIPAKEHMI,
OCYIIECTBIISI1 HEOOXOIUMBIE MTOJICTAHOBKHU U MpeoOpa3oBaHUsl.

Haxonnutbs HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pelenue TeKCTOBBIX 3a1a4

Pemate MHOrOIIaroBbIE TEKCTOBBIE 33]]a4l apU(PMETUIECKUM CIIOCOOOM.

Pemate 3amaun, CBSI3aHHBIE C OTHOLICHHWEM, IPONOPLUHOHAIBHOCTBI) BEJINYUH,
MPOLIEHTaMH, peliaTh TPU OCHOBHBIE 3a/1a4H HA JPOOU U MPOLEHTHI.

Pewrats 3amauu, conepxkaiiyue 3aBUCUMOCTH, CBS3BIBAIOIINE BEJIMYUHBI: CKOPOCTb, BpeMs,
paccTosiHue, II€Ha, KOJMYECTBO, CTOMMOCTb, IMPOU3BOAMTENBHOCTh, BpeMs, 00bEM pPabOTHI,



UCNONB3ysl apu(MeTHdeckue [JeHCTBUSA, OLIEHKY, MNPUKUAKY, [O0Jb30BaThCcid €IUHHMLIAMU
U3MEPEHUS COOTBETCTBYIOLIUX BEJIUYHH.

CoctaBnsaTh OyKBEHHBIE BHIPRKEHUS 110 YCIIOBHIO 33/1a4H.

N3Bnekats UH(OpMAIHIO, NTPEICTABICHHYIO B TaOJIMIIax, HA JIMHEHHOH, cTOI0YaTON MIIn
KpYroBOW JHMarpaMMax, MHTEPIPETUPOBATh INPEACTABICHHBIC JAaHHBIC, HCIIOJIB30BAaTh IAHHBIE
IIPU PELIECHUY 3ajau.

[IpencraBisaTe HHGOPMALHIO C TOMOIIBIO TAOIUI, TUHEHHOM M CTOJIOUATON AUAarpaMM.

Harasinnasi reomerpust

[TpuBoANUTE NpHUMEPBl OOBEKTOB OKPYKAIOLIET0 MHUpPA, MMEIOLIMX (OpPMY H3Y4YEHHBIX
TEeOMETPUYECKUX IJIOCKUX U MPOCTPAHCTBEHHBIX (DUTYp, MPUMEPHI PABHBIX U CHMMETPUYHBIX
buryp.

N300pakaTb € IOMOIIBIO LUPKYJS, JUHEWKH, TPAaHCHOPTHpPA Ha HEJIMHOBAHHOW U
KJeTyaToll Oymare H3y4yeHHbIE IUIOCKHME TIeoMeTpudeckue QUrypsl H KOHQUIypaluu,
CUMMETPUYHBIE (PUTYPBHI.

[Tonb30BaTbcs  reOMETPUYECKMMM  TMOHATUSMHU:  PaBEHCTBO  (uryp, CUMMETpus,
MCII0JIb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C CUMMETPUEN: OCb CHMMETPHUH, LIEHTP CUMMETPHH.

HaxoauTs BEIMYMHBI YIJIOB M3MEPEHUEM C IIOMOILBIO TPAHCIOPTHPA, CTPOUTH YIJIbI
3alaHHOM  BEJNMYMHBI, [0Jb30BaThCSl MPU PEUIEHUM 3aJad TIpajyCHOH MEpoH YIJIOB,
pacro3HaBaTh Ha 4epTekax OCTPBIN, IPAMOM, pa3BEPHYTHIM U TYIIOU YIJIBL.

BbruncnaTe AJMMHY JIOMaHOW, NEPUMETP MHOTOYTOJIBHMKA, I0Jb30BaThCS €IMHHULIAMU
W3MEPEHUS IIMHBI, BBIPAXXATh OJHU €IVHUIIBI U3MEPEHHUS JUIMHBI Yepe3 ApYyTHe.

Haxoauts, ucnonb3ys yepTExHbIE HHCTPYMEHTBI, PACCTOSIHUS: MEKIY JBYMSI TOUKaMH, OT
TOYKH JI0 NIPSIMOM, JUIMHY IIyTH Ha KBaJPAaTHOM CETKE.

Bbruucnate miomanb (GUryp, COCTaBICHHBIX U3 MPSIMOYIOJIbHHMKOB, HCIIOJIb30BaTh
pa3OueHue Ha HpPSIMOYTOJbHHMKM, Ha paBHbIe (DUTYpBHI, JAOCTpauBaHHE [0 HPSIMOYIOJIbHUKA,
M0JIb30BAThCS OCHOBHBIMU €IMHULIAMU M3MEPEHUs IUIOIIAIM, BBIPAXKaThb OJHU E€AMHMIIBI
W3MEPEHUS IUIOIAN Yepe3 Ipyrue.

Pacrnio3HaBaTh Ha MOAENAX U M300paKEHUSX MUPAMUAY, KOHYC, HMWJIMHIP, UCIIOJIb30BaTh
TEPMUHOJIOTHIO: BEpIlINHA, peOpo, IpaHb, OCHOBAHHE, Pa3BEPTKA.

N3o00pakats Ha KJIeT4aToON Oymare mpsiMOYToJIbHBIN Tapayieenunes.

Boruncnsate 00bEM NpAMOYToJbHOTO Mapajlielenunena, Kyoa, moiab30BaThCsi OCHOBHBIMU
€IMHULIAMU U3MEepeHus 00bEMa;

Pemarp HecOXKHBIE 3ajaul Ha HAXOXKJEHHE T'€OMETPUYECKUX BEJIMYMH B MPAKTUYECKUX
CUTYaLUsX.

K koHmy oOyuenus B 7 kJjacce mo AJredpee ydJallWiics TIOJIYyYUT CIETYIOIINE
IIPEIMETHBIE PE3YIIbTATHI:

Yucsia v BbIYUCICHUSA

BbimonHsATe, coueras yCTHbIE W NHCbMEHHbIE NPHUEMBI, apuMeTHuyecKue IeHCTBUS C
paloHaIbHBIMU YHCIIAMHU.

HaxoauTe 3HaueHWs] YHMCIOBBIX BBIPAKEHHUH, NMPUMEHSTH pPa3sHOOOpa3HblEe CHOCOOBI U
npuéMbl  BBIYUCICHHUS 3HAYeHWH JPOOHBIX BBIPAXKEHUH, COAEPIKAIIMX OOBIKHOBEHHBIE U
JECSITUUHBIE TpOOH.

[TepexonuTh OT 0AHOM (HOPMBI 3aMKMCH YUCEN K JIpYyrod (MpeoOpa3oBbIBATh NECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YACTHOCTH B OECKOHEUHYIO
JIECATUYHYIO IPO0B).

CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAIBHBIE YUCIIA.



OKpyrasTh 4ncia.

BbINOMHATE NPUKKUIKY M OLIEHKY pe3yjbTaTa BBIUYMCIEHUH, OLIEHKY 3HAYEHHMH YHCIIOBBIX
BBIPAKECHUM. BBINOIHATE AEUCTBUSA CO CTENICHAMU C HATypaJIbHbIMH IIOKA3aTEISIMH.

[TpyMeHATh NPU3HAKK JEIMMOCTH, PA3JIOKECHUE HA MHOKUTEIIN HATYPAJIbHBIX YUCEIL.

Pemare nNpakTHKO-OPHEHTUPOBAHHBIE 3a7a4dd, CBA3aHHBIE C OTHOLIEHUWEM BEIWYMH,
IIPONOPLUMOHAIBHOCTBIO BEJIMYUH, IIPOLICHTAMU, UHTEPIIPETUPOBATh PE3YJIBTATHI PELICHUS 3a1a4
C Y4ETOM OrpaHMUYEHUI, CBSI3aHHBIX CO CBOICTBAMM pacCMaTpUBaEeMbIX OOBEKTOB.

Anredpanyeckue BbIPaKeHUs

Hcnonb3oBathk anreOpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B IIpoLecce
OCBOCHHS y4eOHOTO MaTepuania.

Haxonute 3HaueHns1 OyKBEHHBIX BBIPKEHUH MTPH 3aJaHHBIX 3HAYEHUSX IEPEMEHHBIX.

BeinonsaTe npeoOpa3oBaHusl LIEI0r0 BhIPaKEHHUsI B MHOTOUWIEH IPUBEAECHUEM I10J00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINONHATE yMHOXEHHE OIHOYICHA HAa MHOTOWIEH M MHOIOYJIEHAa Ha MHOTOYIIEH,
OPUMEHATH (POPMYITBI KBapaTa CyMMBI M KBaJ[paTa pa3HOCTH.

OcyluecTBIATh pa3jaoKEHUE MHOTOWIEHOB HA MHOMKHTEIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKM 0OLIero MHOKUTENS, TPYNIMPOBKH ClIaraeMbIX, IpUMeHEeHHUs (HOpMy COKpaléHHOIro
YMHOXEHHUS.

[TpumeHsTh npeoOpa3oBaHUsT MHOTOWIEHOB Uil pEUIEHMs] pPAa3jIMYHBIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX IPEAMETOB, U3 PEAIbHOU IPAKTUKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMM MTOKa3aTeNsIMH Ul IpeoOpa3oBaHUs
BBIPAKCHU.

YpaBHeHUs! M HEpaBEHCTBA

Pemare nuHElHBIE ypaBHEHHs C OJHOM IIEPEMEHHOM, NMPUMEHSSA IpaBHia IEpexoja OT
UCXOJHOIO YypaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsaTs, sBig€TCd 1M YHUCIO KOPHEM
YpaBHEHUS.

[TpumeHsTh rpaduueckre METObl IPH PEIICHNN JIMHEWHBIX YPAaBHEHUHN U UX CHCTEM.

[TonGupats mpUMepbI Map YUCe, ABISIONIMXCS pellieHHeM JMHEHHOTO YPaBHEHUS C ABYMS
NIEPEMEHHBIMH.

Ctpouth B KOOpIMHATHOM IUIOCKOCTH Tpa@UK JHMHEWHOTO YpaBHEHHUS C JIBYMS
NEePEMEHHBIMHU, MOJIb3YACh IpaUKOM, TPUBOJUTH IPUMEPHI PEIICHUS YPABHEHHUS.

Pemarp cucreMbl ByX JIMHEHHBIX YpPaBHEHMH C JIByMsl IIE€PEMEHHBIMH, B TOM 4YHCIIE
rpau4ecKy.

CocTaBnsiTh M pemniath JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JIMHEHHBIX YpaBHEHHH IO
YCIIOBHIO 3a/1a4d, UHTEPHPETHPOBATH B COOTBETCTBHHM C KOHTEKCTOM 33Ja4d IOJY4ECHHBIN
pe3ynbTar.

DOyHKIUH

N300paxarb Ha KOOPAWHATHOW TPSIMOM TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpJMHATaM, JIy4Hd, OTPE3KH, MHTEpBaJIbl, 3allCHIBATh YHCJIOBBIE IPOMEXYTKH Ha
anreOpanyeckoM s3bIKe.

OtrmedaTs B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 33JaHHBIM KOOpAMHATaM, CTPOUTH
rpaduxu nuHeRHbIX QyHKIMi. CTpouts rpaduk GyHKIUU Y = [X|.

OnuceiBaTh € MOMOIIBIO (DYHKUIMHA W3BECTHBIE 3aBUCUMOCTH MEXIY BEITUYMHAMU:
CKOpOCTb, BpEMs, PacCTOSIHUE, LI€HA, KOJMUYECTBO, CTOMMOCTB, IPOU3BOJUTEIBHOCTL, BPEMH,
00BEM paboTHI.

Haxoauts 3HaueHne GyHKIMK 110 3HAYEHUIO €€ apTryMeHTa.



[Torumate rpaduveckuii coco0d MpenCcTaBICHUs U aHanu3a WH(POpMalUU, U3BJICKATh U
WHTEPIPETHPOBATH HHPOPMAIIHIO U3 TPAPUKOB PeaTbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K xonmy oOyudeHuss B 7 kJjacce mo ['eomeTpum ydamuiics TOTYYUT CIEIYIOIINC
IIPEAMETHBIE PE3YIIbTAThI:

Pacnio3naBaTh M3y4eHHbIE TEOMETpPUYECKHE (UTYPBI, ONpPENeIsTh HUX B3aHUMHOE
pacroyio’)keHne, M300pakaTh T'€OMETPHUUECKUE (UTYPBI, BBIIOJIHATH UYEPTEKHU IO YCIOBHUIO
3ajaud. M3Mmepsarh JMHEWHbIE M YIJIOBbIE BEIMYMHBL. Pemarth 3a7auv Ha BBIYUCIICHHE JUJTUH
OTPE3KOB U BEJIMYUH YIJIOB.

Jenate rpyOyI0 OLEHKY JIMHEWHBIX U YIJIOBBIX BEJIMYUH MPEIMETOB B pPeallbHOM >KHU3HH,
pa3sMepoB MPHUPOTHBIX 0OBEKTOB. PazinuuaTs pasMepsl ’TUX 0OBEKTOB 10 MOPSIKY BETHYUHBI.

Ctpoutp 4epTeKH K F€OMETPUUECKHUM 3a/ladam.

[lonb3oBaTbcs MNpU3HAKAMH pABEHCTBA TPEYIOJbHHUKOB, MCIOJIb30BaTh NPU3HAKU U
CBOICTBa paBHOOEPEHHBIX TPEYTOJILHUKOB MPU PELUICHUH 33/1a4.

ITpoBOAUTH JTOTUYECKHUE PACCYKACHUS C UCIIOJIB30BAHUEM I€OMETPUUECKUX TEOPEM.

[Tonb30BaThcs NpU3HAKAMH pPaBEHCTBA MPSIMOYTOJIbHBIX TPEYTOJIBHUKOB, CBOMCTBOM
MEJUaHbl, NPOBEAEHHOW K THUIIOTEHY3€ MPSAMOYIOJIbHOTO TPEYrOJbHUKA, B PpELICHUU
F€OMETPUUYECKHX 3a/1au.

OnpenensaTb NapajuleIbHOCTh MPSMBIX C MOMOIIbIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU
cekymas. OnpenensTh NapauieIbHOCTh MPSMBIX C IIOMOIIbIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM MPSIMOM 10 TOYEK JAPYroM mpsiMOil.

Pemars 3a1aun Ha kieT4aroit Oymare.

[IpoBOIUTh BBIUMCICHUS W HAXOAWTh YUCIOBbIE M OYKBEHHBIC 3HAYEHUS YIJIOB B
FEOMETPUUYECKUX  3aJayax C  HUCIOJb30BaHUEM CYMMbl YIJIOB  TPEYrOJbHUKOB U
MHOTOYT'OJIbHUKOB, CBOWMCTB YTIJIOB, OOpa30BaHHBIX IMPH IMEPECEUCHUU BYX MapauIeIbHBIX
NpSIMBIX CeKylel. PemaTe npakTHyecKkue 3a1a4un Ha HaXO0/JIEHUE YIJIOB.

Bnagers noHsATHEM T€OMETPUYECKOTO MECTa TOUEK. Y METh ONPENENSITh OUCCEKTPUCY yIiia
U CepeNHHBIN NEePIEHANKYISAP K OTPE3KY KaKk FeOMETPUUECKHUE MECTa TOUEK.

@opMynHpOBATH ONPEACIICHHUS] OKPYXKHOCTH M Kpyra, XOpAbl U JUaMeTpa OKPYXHOCTH,
MOJIb30BaThCA UX CBOMCTBAMHU. Y METh MPUMEHATH 3T CBOMCTBA MPHU PEIICHUH 3a/1a4.

Bragers moHsATHEM ONMUCAaHHOW OKOJIO TPEYrojJbHUKA OKPYKHOCTH, YMETh HaXOAWUTh €€
ueHTp. [lonp3oBaThCcs pakTamMu 0 TOM, YTO OMCCEKTPHUCH! YIJIOB TPEYTOJbHUKA [IEPECEKAIOTCS B
OJIHOM TOYKE, MU O TOM, 4YTO CEpPEAMHHBIE MEPHEHIUKYISIPbl K CTOPOHAM TpPEYroJbHUKA
NIEPECEKAIOTCS B OJHON TOUKE.

Biamere noHATMEM KacaTelnbHOM K  OKPY)KHOCTH, IIOJIb30BaTbCA TEOPEMOM O
NEePIEeHIUKYIIPHOCTU KacaTeIbHON U paJunyca, IPOBEIEHHOTO K TOUKE KacaHUsl.

[lonb30oBaTbcs MPOCTEMIIMMH T€OMETPUUECKUMHU  HEPABEHCTBAMH, MOHUMATh UX
MPaKTUYECKHUI CMBICIT.

[IpoBOAUTH OCHOBHBIE T€OMETPUUECKHE MTOCTPOCHHS C TOMOLIBIO UPKYJIIS U INHEHKH.

K xoniy o0yuyenus B 7 kJiacce mo npeamMetry BeposiTHOCTH M CTaTHCTHKA yyalluiics
MOJIYYHUT CIIEAYIONINE MPEIMETHBIE PE3YJIbTATHI:

Yurate wHQOpMAIHIO, MPEICTAaBICHHYI0 B Ta0NMIaX, HA auarpamMmax, MpeACTaBIAThH
JIaHHBIE B BUJIE TAOJUIl, CTPOUTH IUArpamMMbl (CTOJOMKOBBIE (CTOJIOYATHIE) M KPYTOBBIC) IO
MacCUBaM 3HAYEHUM.

OnuceiBaTh W HMHTEPIPETUPOBATh peaJbHbIE YUCIIOBBIE JAaHHBIC, MPEJICTABICHHBIE B
Tabnuiax, Ha AuarpaMMmax, rpaukax.



Hcnonb3oBaTth Uil ONUCAaHUS JAaHHBIX CTAaTHCTHMYECKUE XapaKTEPUCTHUKHU: CpeaHee
apudmernyeckoe, MearaHa, HanooJIbIIee U HAMMEHbIIIEE 3HAYCHHUS, Pa3Max.

Mmetp mpeacTaBieHuEe O CIy4allHOW HM3MEHUMBOCTH Ha IMpHMEpax LeH, (U3MYECKHX
BEJIMYUH, AHTPOIIOMETPUYECKUX JaHHBIX, HMETh MPEJICTAaBICHUE O CTATUCTUYECKOH
YCTONYUBOCTH.

K koHIty 00yueHus B 8 Kj1acce mo Ajiredpe ydamuiics MoJIyduT CICAYIOIINUE TPEIMETHBIC
pE3yJIbTaThL:

Yuciia 1 BBIYMCICHUSA

Hcnonb30BaTh HavyalbHBIE MPEACTABICHUS O MHOXKECTBE JACHCTBUTENBHBIX YHUCEN IS
CpaBHEHHUS, OKPYTJCHUS W BBIYMCICHUM, HM300pakaTh JEWCTBUTENIbHBbIC YHCIIAa TOYKAMH Ha
KOOPJAMHATHOU IIPSIMOM.

[IpumensTh moHATHE apuU(METUUYECKOro KBAJIPaTHOIO KOPHS, HAaXOIUTh KBaJpaTHBIC
KOPHH, UCIIOJIB3YS MPU HEOOXOUMOCTH KaJbKYJSATOP, BBIMOIHITH IPEOOPa30BaHUsI BbIPAKEHUH,
COZEpKAIIMX KBAJIPATHBIE KOPHU, UCIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonb3oBarh 3amucu OONBIIMX W MajbIX YHCEN C MOMOIIBIO JIECATUYHBIX Ipo0ed u
creneHei yucna 10.

Anredpanyeckne BbIPaKeHUs

[IpuMeHATh TMOHATHE CTENEHU C IEIbIM II0KAa3aTeJIeM, BBINMOJIHATH MPeoOpa3OBaHUS
BBIPAXECHUM, COIEPIKALUX CTEIEHU C LIEIbIM II0KA3aTEJIEM.

BBINOTHATE TOXIECTBEHHBIE NPEOOpPa3OBaHUs PAlMOHANBHBIX BBIPAKEHUH Ha OCHOBE
MpaBUJI ACHCTBHIA HAJ MHOTOWICHAMH U aNreOpandyecKuMu JpoOsiMH.

PacknanpiBaTh KBapaTHBIA TPEXUIICH HA MHOKUTEIH.

[Ipumensats mpeoOpa3oBaHMsl BBIPAKEHUW IS PEIICHUs] pa3IMYHBIX 3a7ad U3
MaTE€MaTUKH, CMEXHBIX IIPEIMETOB, U3 PEaTbHON IPAKTUKH.

YpaBHeHUs] M HEPABEHCTBA

Pemate nuHeliHbIe, KBapaTHbIC YPaBHEHUSI U PAIlMOHAIbHBIE YPABHEHMS, CBOJAIIMECS K
HUM, CUCTEMBI IByX YPaBHEHUH C IByMs IE€PEMEHHBIMU.

[IpoBoaUTh MpoCTENIINE UCCIENOBAHNS YPABHEHUM U CUCTEM YPaBHEHHUI, B TOM UYHUCIE C
NpPUMEHEHHEeM Trpapuueckux IMpeacTaBIeHni (ycTaHaBIMBaTh, MMEET M YpaBHEHHWE WIU
CUCTEMa YpaBHEHMH peIlIeHus], €CIIU UMEET, TO CKOJIBbKO, U IIpoYee).

[lepexonuTh OT ciioBeCHOW (OPMYJIMPOBKM 3aJauu K €€ anredpandeckol Mojeiau ¢
MOMOILIBI0  COCTaBJICHUsI YpPAaBHEHHS WM CHCTEMbl ypaBHEHMI, HWHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33J1a4M TIOJIYY€HHbIN PE3YNIbTaT.

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JIJIsi CPABHEHUS, OIEHKH, PEIIaTh JTUHEHHbIE
HEPAaBEHCTBA C OJHOM NEpPEeMEHHOM U HUX CHCTEMbl, JaBaTb TIpaUUYECKyl0 HWILTIOCTPALUIO
MHOKECTBA PELLICHU HEPABEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUH

[lorumMaTh W WCMONB30BaTh (YHKIMOHATBHBIE TIOHATHSA W SI3BIK  (TEPMUHBI,
CHMBOJIMYECKHE O0O03HAYCHUS), OMPENENsITh 3HaUe€HHWE (PYHKIMK IO 3HAYCHHUIO apTyMEHTa,
OTIpeIeNIATh CBOMCTBA (PYHKIMHU 110 €€ TpaduKy.

Ctpouts rpaduku dJIeMEHTapHBIX PYHKIIMIA BHJA:

y = kix, y = x2, y = x3,y = |x|, y = VX, onuchBaTh CBOICTBA YHCIOBOI (YHKIMH 110 €&
rpaduxky.

K konmy oOyuenuss B 8 kJjacce mo [eomeTpum ydamwuiicss MOTYyYUT CIIETYIOIITHE
MIPEAMETHBIC PE3YIIbTATHI:



Pacrio3HaBaTh OCHOBHBIE BH[bI YETBIPEXYTOJBHHUKOB, MX JJIEMEHTBHI, IOJIb30BATHCS HX
CBOICTBaMM IPU PELIEHUH F€OMETPUUECKUX 3aau.

[TpuMeHsTh CBOICTBA TOUKM IEPECEUEHMs] MEJuaH TPEeYyrolbHHKA (LEHTpa Macc) B
pelIeHny 3a1ay.

Bragete noHsATHEM CpelHEN JIMHUU TPEYroJIbHUKA U TPANELNH, IPUMEHITh UX CBOWCTBA
IIpU pELICHHHM reomerpudeckux 3anad. llosb3oBatecs Teopemon aseca U TeoOpemMou O
IIPONOPLUOHAIIBHBIX OTPE3KAX, IPUMEHATh UX AJIS PELICHUS NPAKTUYECKUX 3a/1a4.

[TpuMeHsTh NpU3HAKU OI00US TPEYTOIbHUKOB B PEIICHUH F€OMETPUUYECKUX 3a/1a4.

[Tonb3oBatbes Teopemoit Iludaropa myig pemeHUs reOMETPUYECKHX M MPAKTUUYECKUX
3ana4. CTpOUTh MaTeMaTHYECKYI0 MOJIE]b B MPAKTUYECKUX 3a/adax, CaMOCTOATEIbHO JEJaTh
4epTEX U HAXOJUTh COOTBETCTBYIOIIME JUIUHBI.

Brnanete NOHATHAMM CHHYCAa, KOCHMHYCA M TaHI€HCA OCTPOro yria MpsSMOYroJIbHOTO
TpeyroyibHUKA. [101630BaThCS 3TUMHU MOHATUAMM ISl PELICHUS IPAKTUYECKUX 3aa4.

Beruncnsate  (pa3nuyHBIMEH - criocO0aMM)  IUIOMIAAb  TPEYroJbHUKA W IUIOHIAIU
MHOTOYTOJBHBIX Quryp (monb3ysach, TJI€ HEOOXOAUMO, KaJdbKylsTopoMm). [IpumeHsTh
MOJIyYEHHbIE YMEHUS B IPAKTUYECKUX 3a7a4ax.

Brnanete NOHATHSAMU BOMCAHHOTO U IIEHTPAJIBHOIO YIJIA, HMCIOJIb30BATH TEOPEMBI O
BIIMCAHHBIX YIJIAaX, yIJIax MEXIY XOpJaMu (CEKyLIMMH) U YIiie MEXay KacaTelbHON U XOpaoi
IIPU PELICHUU T€OMETPUUYECKUX 3a/1a4.

Bnanete moHATHEM ONMCAHHOIO YETBIPEXYTOJIbHUKA, IPUMEHATH CBOMCTBA OMHMCAHHOTO
YEeTHIPEXYTOJIbHUKA IIPU PELICHUU 3a/1a4.

[TpyuMeHsTh MOMydyeHHbIE 3HAHUS HAa MPAKTUKE — CTPOUTh MAaTeMaTHYECKHE MOJENH AJIs
3a/1a4 peaJbHOM )KU3HU U IPOBOAUTH COOTBETCTBYIOLUE BHIYUCICHUS C IPUMEHEHUEM OJ00us
Y TPUTOHOMETPUH (TI0NIb3YSICh, I'7I€ HEOOX0UMO, KAJIbKYJIATOPOM).

K xoniy o0yuenus B 8 kiiacce mo nmpeamMery BeposiTHOCTH M CTATHCTHKA yyalluiics
MOJIYYUT CIIECAYIOINE IPEIMETHBIE PE3YIbTATHI:

N3BnekaTb M mpeoOpa3oBbIBaTh HMH(OpMAIUIO, MPEICTaBIEHHYI0 B BHJE TaONuI,
quarpamm, rpa@ukoB, MPeACTaBIATh JaHHbIE B BUJIE TaOIUL], TUarpamMm, rpaguKkos.

OnuceIBaTh JaHHBIE C TOMOIIBIO CTATUCTUUECKUX MOKA3aTeNel: CpeAHUX 3HAYEHUN U Mep
pacceuBaHus (pa3Max, JUCIIEPCUs U CTaHIAPTHOE OTKJIOHEHUE).

HaxonuTh 4YacTOThl YMCIIOBBIX 3HAYEHUH U YaCTOThl COOBITMH, B TOM YHCIE IO
pe3yabpTaTaM U3MEpPEeHUM U HaOII0ICHUH.

HaxomuTe BeposTHOCTM cioy4dyallHBIX COOBITUM B  ONBITaX, 3Hasg BEPOATHOCTH
AJIEMEHTApHBIX COOBITUH, B TOM YHCIE€ B ONBITAX C PABHOBO3MOXXHBIMHM 3JEMEHTapHBIMU
COOBITHSIMH.

Hcnonp3oBath rpaduyeckue MOJENH: JIEPEBO CIy4ailHOTO SKCIIEPUMEHTA, JUarpammbl
DOlinepa, ynciaoBas npsmasi.

OnepupoBaTb MNOHATHSIMHM: MHOKECTBO, IIOJMHOKECTBO, BBINOJIHATh OIEpPALlUU Haj
MHOXECTBaMU: O0bEIMHEHHUE, MepeceueHue, IOMOTHEHNE, ePEUUCIIATh 3JIEMEHThl MHOXECTB,
MPUMEHSTH CBONCTBA MHOKECTB.

Hcnonp3oBaTh rpaduueckoe MNpefCcTaBI€HUE MHOKECTB W CBS3€H MEXIy HUMH s
ONHKCAHMs TPOLIECCOB U SABJICHHM, B TOM YHWCJIE NPU pEIICHUH 3a1ad M3 JAPYTUX Y4eOHBIX
IIPEIMETOB U KYPCOB.

K xoniy o0yduenus B 9 kiacce no Ajiredpe yJamniiiicst moJIy9uT CIEAYIOIINE MPeIMETHbIE
pe3yJIbTaThI:

Yucsa v BbIYUCICHUSA



CpaBHUBATH U YyNOPAJOYNBATE PALIMOHAIBHBIE U HPPALMOHAIBHBIE YUCIIA.

Bomonsate apudmernueckue ASHCTBHUS C pallMOHAIBHBIMU YHCIAMH, COYETas YCTHBIC U
IIACbMEHHBIE TPUEMBI, BBITIOIHATH BEIYUCICHUS C UPPALMOHAIIBHBIMU YUCIIAMH.

HaxonuTh 3HaueHUs CTENEHEH C LEJIbIMH MTOKA3aTeIsIMU U KOPHEW, BBIYNCIIATH 3HAYCHUS
YHCJIOBBIX BBIPAKCHUM.

OkpyrisTh JAEWCTBUTEIbHBIE YHCIIA, BBINOJIHATH IPUKHUIKY pE3yJbTaTa BBIYUCICHUH,
OLICHKY YHCIIOBBIX BBIPAXKCHUM.

YpaBHeHUs1 1 HEPABEHCTBA

Pemare nuHEWHBIE W KBagpaTHBIC YPAaBHEHUS, YPABHECHMs, CBONAIIMECS K HHM,
npocTelime ApoOHO-PAMOHATBHBIE YPaBHEHHUS.

Pemats cucteMsl IByX JMHEHHBIX YPAaBHEHMM C JABYMs IIEPEMEHHBIMU M CHCTEMBI JIBYX
YPaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE ABIIACTCS JIMHEUHBIM.

Pemate TekcToBbIE 3amaud anreOpanvyeckuM CIIOCOOOM C IOMOILBIO COCTaBJICHUS
YPAaBHEHUS WU CUCTEMBI IBYX YPABHEHHM C JBYMS IIEPEMEHHBIMHU.

IIpoBOINTH MPOCTENUIINE UCCIIENOBAHNS YPABHEHUA U CUCTEM YPAaBHEHHI, B TOM YHUCIE C
OpUMEHEHHEeM TIpadUUecKuX MpeACTaBIeHU (ycTaHaBIMBaTh, MMEET JM YpaBHEHHE WU
cucTeMa YpaBHEHUI peleHus, eClii UMEET, TO CKOJIbKO, U IIpoyee).

Pemate nMHElNHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTb peEIICHUE
HEPaBEHCTB HA YUCIIOBOM NPSIMOM, 3aIlIMCHIBATh PEIICHUE C IIOMOLIBIO CHMBOJIOB.

Pemare cucTembl JIMHEWHBIX HEPAaBEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJpaTHOE HEPaBEHCTBO, M300pa)kaTh pEIlIEHHE CUCTEMbl HEPAaBEHCTB HA YMCIIOBOW MPSMOW,
3alUCBIBATh PEIICHHE C ITIOMOIIBI CUMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA MIPU PEIICHUM PA3JIMYHBIX 3a7a4.

DOyHKIUHA

PacniozHaBaTh pyHKIMM H3y4eHHBIX BUJIOB. [ToKka3bIBaTh CXeMAaTHUYECKU PACHIOJIOKEHHUE HA

KOOPJIMHATHO# TIOCKOCTH TpadukoB GpyHkimid Buna: y = kX, y = kx + b, y = k/x, y = ax2 + bx +

C,y=x3,y=1Xy = [x|, B 3aBUCHMOCTH OT 3HaueHHiT KO3(HIMEHTOB, OMICHBATE CBOIMCTBA

byHKLIU.

Crpouth U M300pakaTh CXeMAaTHYECKU TpaUKH KBAJPATHUHBIX (DYHKIMH, OMUCHIBATH
CBOICTBa KBaJipaTUUHbIX (PYHKLUN 1O UX rpauKam.

PacrioznaBate  kBagpatuuHyro (QyHKIHMIO 10  QopMmyie, NPUBOAUTH  IPUMEpPHI
KBaJPaTUUHBIX QYHKIUI U3 peaabHOM KU3HU, PU3UKHU, TEOMETPHUH.

YucioBbie MOCIEI0BATEILHOCTH H IPOrPeCCUH

PacnioznaBath apupMeTHUECKYI0 U T€OMETPHUUECKYIO MPOTPECCUM MPHU Pa3HBIX criocodax
3aaHMsL.

BbINONHATE BBIYMCICHHUS C MCIOJIB30BaHMEM (GOpPMYN N-ro uieHa apudmMeTHdeckoil u
TEOMETPUUECKOI MPOTPECCUI, CyMMBI IIEPBBIX N YJIEHOB.

N306paxarh 4ieHbI MOCIEeI0BAaTEIbHOCTH TOUKAaMH Ha KOOPJMHATHOM IJIOCKOCTH.

Pemarp 3ajaun, cBSA3aHHbBIE C YMCIOBBIMU MOCJIEIOBATEILHOCTSIMH, B TOM YHCIE 3a7aud
U3 pealbHOM KU3HU (C UCIIOIB30BaHUEM KaIbKYISTOPa, IU(POBBIX TEXHOIOTHA).

K xoHny obOydeHus B 9 kiaacce mo ['eomeTpum yyamuics MOMYYUT CIEAYIOIIUE
IpeIMETHBIE PE3YyIbTaThI:

3HaTh TPUTrOHOMETpHUUYECKHE (YHKIMH OCTPHIX VYIJIOB, HAXOAUTh C HUX MOMOUIBIO
pa3jaMyYHbIE  DJIEMEHTHl  NPSMOYIOJBHOTO  TPEYTOJbHHMKA  («PEIIEHHE MPSIMOYTOJIbHBIX



TPEYroJIbHUKOBY»). HaxoauTh (C MOMOIIBIO KAJIBKYJIATOPA) JUIMHBI U YTJIBI JUISl HETAOJIMYHBIX
3HA4YCHUMN.

[Tonp3oBaTbest GOpMyNIaMu MPUBENEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUIs1 HAXOXKIEHUSI COOTHOLIEHUI MEX1Yy TPUTOHOMETPUUECKUMU BETUUMHAMM.

Hcnonb30BaTh TEOPEMBbI CUHYCOB M KOCHUHYCOB JIJIsi HAXOXJICHHS Pa3JIU4HBIX 3JIEMEHTOB
TPEYroJbHUKA («PELIEHUE TPEYroJbHUKOB)»), NIPUMEHITh UX NPU PELIEHUH TI€OMETPUUYECKHUX
3a/1a4.

Brnaznets nonstusamMu npeodpazoBaHusi MOJ00HUs, COOTBETCTBEHHBIX 3JIEMEHTOB MOI0OHBIX
¢uryp. Iloap3oBaThCs CBONCTBAMU MOA00MS TPOU3BOIBHBIX (DUTYP, YMETh BBIYUCIIATH AJIUHBI U
HAXOJUTh YIJIbl y MOA0OHBIX ¢uryp. IIlpumMeHaTs cBoOWcTBAa MOAOOHS B MPAKTHYECKHUX 3a7ayax.
YMeTb NpUBOAUTE MPUMEPHI TOJOOHBIX (DUTYDP B OKpPY’KAIOIIEM MUpE.

ITonb3oBaTbes TeOpeMaMu O IMPOU3BEACHUU OTPE3KOB XOpJ, O NMPOU3BEIECHUU OTPE3KOB
CEKYLIUX, O KBaJIpaTe KacaTeabHOM.

[Tonp30BaTbcsi BEKTOpaMH, IMOHMUMATh HMX TEOMETPUYECKUNH H (U3WYECKUHA CMBICI,
IPUMEHATh UX B PEIICHUH T€OMETpUYECKUX M (usnueckux 3anad. [IpumeHsTh ckaiasipHoe
MIPOU3BEJICHNE BEKTOPOB ISl HAXOXKACHHS IJIUH U YIJIOB.

[lonb3oBaTbcsl METOAOM KOOpPAMHAT HA IJIOCKOCTH, MPUMEHATh €ro B PELICHUH
F€OMETPUUECKUX U MPAKTUYECKUX 3a/1ad.

Bragers NoHATHSAMHU NMPaBUIBHOIO MHOTOYI'OJbHUKA, JJIUHBI OKPY)KHOCTH, JUIMHBI JyTU
OKPY’KHOCTH M paJuaHHON MeEpbl YIJIA, YMETh BBIUUCIATH IUIOLIAAb KpPyra M €ro 4acreu.
[IpuMeHATh MOTyYEeHHbIE YMEHHUS B IPAKTUYECKUX 3aa4ax.

Haxomute ocu (MM UEHTPHI) CUMMETPUU (PHUTYp, TPUMEHSTH IBHKCHHUS TUIOCKOCTH B
IIPOCTEUIINX CIIyqasiX.

[IpuMeHATh MOJIy4eHHbIE 3HAHMS HA NPAKTUKE — CTPOUTh MATEMaTHYECKUE MOJEIH IS
3aJa4 peajbHOU KU3HHU U TPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS C TPUMEHEHUEM MOA00MS
U TPUTOHOMETpUYECKUX (PYHKIUHN (TOIB3YSICh, I/1€ HE0OOX0IMMO, KAJIbKYISITOPOM).

K xoniy o0yuenus B 9 kiiacce mo npeamMetry BeposiTHOCTh M CTAaTHCTHKA yyalluiics
MOJIYYUT CIIEAYIOINE IPEIMETHBIE PE3YIbTATHI:

W3BnekaTb W MpeoOpa3oBbIBaTh HHGOPMALMIO, TPEACTABICHHYIO B  Pa3IMUHBIX
UCTOYHUKAX B BUJAE TaOJMI, Iuarpamm, rpaukoB, IpPEJICTaBISITh JaHHbIE B BHUJAE TaOJHLI,
nuarpamm, rpa@ukos.

Pemate 3amaun OpraHM30BaHHBIM MEepeOOPOM BApUAHTOB, & TAKXKE C HCIOJIb30BAHHUEM
KOMOWHATOPHBIX MPaBUWJI U METOJIOB.

Hcnonp30BaTh onucareabHble XapaKTEPUCTUKHU JJIi MaCCUBOB YMCIIOBBIX JAHHBIX, B TOM
YHClle CPETHUE 3HAUECHUS U MEPbI pacCEeBaHUS.

HaxonuTh 4acTOThl 3HAYEHUH U 9aCTOThI COOBITHS, B TOM YHUCIIE TOJIb3YACh pe3yIbTaTaMH
MPOBEIEHHBIX U3MEPEHUN U HAOTIOACHUA.

HaxoauTh BeposSTHOCTH Ciay4yaillHBIX COOBITUN B M3y4YEHHBIX OIBITaX, B TOM YHCIE B
OTbITaX C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITHUSIMHU, B CEPUSIX UCIBITAHUN IO MIEPBOTO
ycIiexa, B cepusax UCIbITaHui bepHysun.

HMeTh npeacTaBlIeHUE O CIIy4ailiHON BEJIMUMHE U O PACIPEIEIIEHUH BEPOITHOCTEN.

HmeTh mpencTaBieHre O 3aKOHE OONBIIMX YKCed KaK O MPOSIBICHUU 3aKOHOMEPHOCTH B
CIIy4aifHOM M3MEHYMBOCTHU U O POJIM 3aKOHA OOJIBIIMX YKCEN B PUPOJIE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE

5 KIIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3aesioB U TeM uuppoBbIe
Ne i/ P Konrpoubnbie IIpakTHyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypchl
1 Harypanbnble uncna. JleiicTBus ¢ 43 1 bubnuoreka [{OK
HaTypaJIbHBIMU YUCIIAMU https://m.edsoo.ru/7f4131ce
5 Harnsinnas reomerpus. JInnuu Ha 12 2 bubnunoreka LIOK
MIJIOCKOCTH https://m.edsoo.ru/7f4131ce
bubnunoreka LIOK
3 OOkikHOBeHHbIC POOH 48 1 https://m.edsoo.ru/7f4131ce
bu6mmoteka IIOK
4 Harnsgnas reomerpusi. MHOrOyroJIbHUKH 10 1 https://m.edsoo.ru/7f4131ce
bubnmorexa LIOK
° Jlecaiiie ApoGH 38 1 https://m.edsoo.ru/7f4131ce
6 Harnsonas reomerpusi. Tena u purypsi B 9 1 bubmuoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bu6mmoteka IIOK
! HosToperne 1 0bobmenne 10 1 https://m.edsoo.ru/7f4131ce
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 4 4



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
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https://m.edsoo.ru/7f4131ce

6 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaunMeHoBaHue pa3aesioB H TEM nuppoBbIe
Ne n/m P Konrpoubusie IIpakTuueckue (pp )
NMPorpamMmbl Bceero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
bub6numoreka [IOK
! Harypaibhpie wncia 30 1 https://m.edsoo.ru/7f414736
5 Harnsgnas reomerpus. [Ipsimbie Ha 7 bubnnorexa [JOK
IUIOCKOCTH https://m.edsoo.ru/7f414736
bubnuoreka [{OK
3 Jpobu 32 ! ! https://m.edsoo.ru/7f414736
bubmuoreka [{OK
4 Harnsannas reomerpusi. Cummerpust 6 1 https:/m.edsoo.ru/7f414736
bubnmorexa LIOK
> Bripaxcermst ¢ Oyksamu 6 https://m.edsoo.ru/7f414736
6 Harnsanas reomerpusi. @urypsi Ha 14 1 1 bubnmorexa LIOK
IUIOCKOCTH https://m.edsoo0.ru/7f414736
bu6nmorexa LIOK
7 [TonoxuTenbHbIe U OTPULIATENIbHBIE YHCIIA 40 1 https://m.edsoo.ru/7f414736
bu6nunorexa LIOK
8 TpencTannenne Kb 6 1 https://m.edso0.ru/7f414736
9 Harnsanas reomerpusi. @urypsi B 9 1 bubnunorexa LIOK
MPOCTPAHCTBE https://m.eds00.ru/7f414736
10 [ToBTOpeHnue, 06001IeHNE, 20 1 bubmunoreka [JOK
cucTeMaTu3anus https://m.edsoo.ru/7f414736
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 5 5



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
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7 KIIACC Auareopa

KoanuyecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHHMe pa3/iejioB H TeM ungpoBbie
Ne n/m P Konrpoabnbie IIpakruueckue (mudpp )
NMpOrpamMmbl Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypchbl
1 Yucia u BeIUKCIICHUS. PalinoHaibHbIE o5 1 bu6mmoreka [IOK
qyucna https://m.edso0.ru/7f415b90
bu6mmorexa [IOK
2 AJrCOPaNeCKNe BEIPAKCHHA 27 1 https://m.edso0.ru/7f415b90
bu6mmorexa [IOK
3 ¥ paBHEHHS 1 HEPABCHCTRA 20 ! https://m.edso0o.ru/7f415b90
bu6mmoreka [IOK
4 Koopunarst u rpagukn. Cyniuun 24 1 https://m.edsoo0.ru/7f415b90
bu6mmoreka [JOK
> Tosroperne i 06obmerne 6 . https://m.edso00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

7 KIIACC I'eomeTpust

KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne n/m P Konrpoabnbie IIpakruueckue (mudpp )
NMpOrpamMmbl Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
[Ipocreiimme reomeTpudeckrue GUTYpsl U
1 Hf cBoiicTBa. M3me epHI/Ie reOMj; I/I}‘IIF;CKI/IX 14 bubamorexa LOK
’ p p https://m.edsoo.ru/7f415e2e
BEJIMYMH
bu6mmoreka [IOK
2
Tpeyrobikir 22 1 https://m.edsoo.ru/7f415e2e
3 [TapamtenpHble psIMBbIE, CyMMa YIJI0B 14 1 bubnnorexa [HOK
TpEyroJbHUKA https://m.edsoo.ru/7f415e2e
4 OxkpyxHOCTb U KpyT. ['eomMeTpruueckue 14 1 bubnmnorexa [JOK
ITOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubmuorexa [JOK
5 IT 4 1
OBTOpeHHE, 0000MIeHHE sHamHHi https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

7 KIIACC BepoSiTHOCTH U CTATUCTUKA

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Hpencranere fanHbX ! 2 https://m.edsoo.ru/7f415fdc
bubmuorexa [JOK
2 Omncatenbhas cratuetiia 8 1 https://m.edsoo.ru/7f415fdc
. bubnuorexa [JOK
3 CarysaiHas HSMCHHBOCTE 6 1 https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
4 Brezerme B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB M yacToTa Ciry4aitHOTrO 4 1 bubnnorexka [JOK
cOOBITHS https://m.edsoo.ru/7f415fdc
. bubnuoteka [JOK
2
6 O0001menne, cucreMaTH3aIus 3SHAHUH 5 https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 5



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
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8 KIIACC Aureopa

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uucna u Beruncnenus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 bubmuorexa [JOK
[I0Ka3aTeeM https://m.edsoo.ru/7f417af8
AnrebpanyecKue BhIPAKCHHUS. bubnuorexa [JOK
3 L 5 1
KBanpatubiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [HOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 bubnmnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnuoteka [JOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHBIC [IOHATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
o DyrKumn. Hucsnossie GyHKumn o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 TosToperme 1 0bobmene 6 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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8 KUIIACC I'eomeTpust

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
N bu6mmoreka [IOK
1 Herbpexyronp ks 12 1 https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
2 MPOMOPIIMOHAIBHBIX OTPE3KaX, MOJOOHbIE 15 1 bubmmorexa [JOK
poTopH P - 1A https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKHU
[Inomans. Haxoxaenue miomanei
3 Tpe IHOJ?BHI/IKOB u i[/[Horo O;IHI[LIX ¢bur 14 1 bubmorexa HOK
peyr yr P https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
4 Teopema [Iudaropa u Hauana 10 1 bubnnoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Brincannsie n
5 ONMCAHHBIE YEThIPEX YT OJIbHUKH. 13 1 bubnnoreka [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEN
. bubmuotexa [JOK
IT 4 1
6 OBTOpeHHE, 060beHHE SHaNHiT https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
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8 KJIACC BeposSiITHOCTH U CTATUCTUKA

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
! Hosropente kypea 7 iacca 4 https://m.edsoo.ru/7f417fb2
5 OmnucarenpHas craTucTuka. PaccenBanue 4 bubmuorexa [JOK
JAHHBIX https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
3 Muoxectsa 4 https://m.edso0.ru/7f417fb2
. bubmuorexa [JOK
4 BeposiTHOCTB ciy4aifHOTO COOBITHS 6 1 https://m.edsoo.ru/7f417fb2
bu6mmoreka [JOK
° Brejierme B TeopHio rpagos 4 https://m.edsoo.ru/7f417fb2
. bubnuoteka [JOK
6 Caysafiseie coObITHA 8 https://m.edsoo.ru/7f417fb2
. bubnuoteka [JOK
7 4 2
O0006111eH1E, CUCTEMATH3AlIUS 3HAHUI https://m.edsoo.ru/7f417f62
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 1



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
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9 KJIACC Auareopa

KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne i/ Konrposbnsie IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcnl
1 Uucna u BerunciieHus. JleiicTBUTENbHEIC 9 bubmuoreka [IOK
yucia https://m.edso00.ru/7f419d08
5 YpaBHEHHUs U HEPABEHCTBA. Y PABHEHUS C 14 1 bubmmoreka [JOK
OJHOU MIepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubmmoreka [JOK
ypaBHEHUI https://m.eds00.ru/7f419d08
bu6nmorexa LIOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7£419d08
bubmmoteka IIOK
1
> Dymrui 16 https://m.eds00.ru/7f419d08
bubmmoteka IIOK
6 YucioBbIe MOCIEN0BATEIBHOCTH 15 1 https:/m.edsoo.ru/7f419d08
7 [ToBTOpeHnue, 06061IeHNE, cCUCTEMaTH3aUs 18 1 bubmmnoreka HOK
3HaAHUU https://m.eds00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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https://m.edsoo.ru/7f419d08

9 KJIACC I'eomeTpust

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3/jesioB U TeM uu@ppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Tpuronomerpusi. Teopembl KOCHHYCOB U 16 1 bubnmnoreka HOK
CUHYyCOB. PellieHne TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
[IpeobOpaszoBanue mogodus. Merpuueckue Bbu6mmoreka [JOK
2 10 1
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
B 12 1
3 CITOPH! https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPIMHATHI HAa TIOCKOCTH 9 1 bubmorexa OK
p PA https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKH. [[TMHA
5 OKPY’KHOCTH M IUIOIIa/lb Kpyra 8 brbmmorexa LTOK
Py B Hv pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomaeit
bubmmoteka IIOK
6 JlBIDKCHHS IIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHnue, 06061IeHNE, cCUCTEeMaTH3alus 7 9 bubmmnoreka HOK
3HaHUHN https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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9 KJIACC BeposSITHOCTH U CTATHCTUKA

KosuuyecTBO 4acos DJIeKTPOHHbBIE
HaumeHnoBaume pa3aesoB U TeM nudpoBbIe
Ne n/m P Kontpoabnbie IlpakTuueckue (mupp )
MPOrpaMMblI Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypchbl

bu6mmoreka [IOK
1 HosTopenne kypea 8 knacca 4 https://m.edsoo.ru/7f41a302

bubmuoreka [JOK
2 DIIeMEHTHI KOMOMHATOPUKH 4 1 https://m.edsoo.ru/7f41a302

3 T'eoMeTpuueckas BEpOSATHOCTh 4 Bubmorexa ITOK
P P https://m.edsoo.ru/7f41a302

bubmuorexa [JOK
4 Henprranus bepiyuim 6 1 https://m.edsoo.ru/7f41a302

. bubnuoteka [JOK
S Corysaiinas BeMHHA 6 https://m.edsoo.ru/7f41a302

bu6mmoreka [IOK

1 1
6 Obo0menue, KOHTPOS 0 https://m.edso00.ru/7f41a302
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 2
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https://m.edsoo.ru/7f41a302

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



