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Pabouas mporpamma mno yueOHOMy mpeamery «MaTtematuka» (0a30BbIii YpOBEHB)
(mpenMetHas o0sacTh «MaTeMaTrka U HHGOPMAaTHKay) (Jajiee COOTBETCTBEHHO — IIPOrpaMma 1o
MaTeMaTHKEe, MaTeMaTHKa) BKIIIOYAeT IMOSICHUTEIBHYIO 3alHCKy, COJepKaHue OoOydeHHs,
IUIAHUPYEMBIC  pEe3yJIbTaThl ~ OCBOCHHsSI  MPOrpaMMbl [0  MaTeMaTHKE, TEeMaTHYeCKOe
IUTAHUPOBAHHUE.

INOACHUTEJIBHASA 3AIINCKA

[IporpamMma o martemaruke ajsi oOydaromuxcs 5-9 kimaccoB pa3paboTaHa Ha OCHOBE
®I'OC OOO. B nporpamme no MaTeMaTUKe y4TEHbI HJEU U N0JIoKeHNs KoHuenuuu pa3Butus
MareMaTuyeckoro oopasoBanus B Poccuiickoit deneparumn.

[IpenmeroM MaTeMaTUKU SBISIOTCA (yHIAMEHTANbHBIE CTPYKTYPhl HAIIEr0 MHpa —
POCTPAHCTBEHHBIE ()OPMBI U KOJIMYECTBEHHbIE OTHOIICHMS (OT MPOCTEUIINX, YCBAUBAEMbIX B
HETOCPEACTBEHHOM OIIBITE, 10 JOCTATOYHO CJIOXHBIX, HEOOXOJUMBIX IJISi Pa3BUTHUSI HAYYHBIX U
OPUKIAIHBIX uael). Martemaruueckue 3HaHUs O00ECNEYMBAIOT I[OHUMAHUE MPHUHIUIIOB
YCTPOMCTBA M UCIOJB30BAaHUS COBPEMEHHOW TEXHMKH, BOCHPHUITHE U HMHTEPIPETALUIO
COLIMANILHOM, PKOHOMUYECKOM, MOJUTHYECKOH WHGPOpMAIUH, NA0T BO3MOXKHOCTH BBIIOJIHATH
pacu€Thl U COCTABIIATH AITOPUTMBI, HAXOJUTH U MMPUMEHSATH (DOPMYIIBI, BIAJETh MPAKTHYECKUMHU
npuéMaMy reOMETPHUUECKUX U3MEPEHHM U MOCTPOCHHM, YUTaTh HHPOPMAIIHIO, PEACTABICHHYIO
B BHJE TaONUI], AMarpaMM U TpadUKOB, XUTh B YCIOBHSIX HEONPEACIEHHOCTH M TIOHUMATH
BEPOATHOCTHBIN XapaKTep CIyYalHbIX COOBITHIA.

WN3ydyenne marematuku QopmupyeT y O0OydYaroIIMXCS MaTeMaTHUYeCKUHd CTUIIb
MBILUICHUSI, TPOSBISIONIMIICS B ONpeAeNEHHBIX YMCTBEHHBIX HaBblkax. OOydaromuecs
OCBaMBAIOT TAKUE MPUEMBI U METOJbl MBIIJICHUS, KaK MHAYKUUSA U AenyKuus, o0oOIieHue u
KOHKpETH3alus, aHallu3 U CHUHTE3, KIacCUpUKalusg U CUCTEeMaTH3alus, a0CTparupoBaHuEe U
aHasmorusi. OOBEKTHl MaTeMaTHYECKUX YMO3AKIIOYCHHWH, TpaBWIa WX KOHCTPYHUPOBAHHS
PacKpbIBalOT MEXaHU3M JIOTMUECKHUX [OCTPOCHMM, CIIOCOOCTBYIOT BBIpa0OTKE yMEHHUS
(dopMynupoBaTh, 00OCHOBBIBATh U JOKa3bIBaTh CY)XKJIEHHUS, TEM CaMbIM Pa3BUBAIOT JIOTMUECKOE
MpilieHne. M3ydeHne MaTemaTtuku —oOecrnedynBaeT  (OPMUPOBAHHE  AITOPUTMHUYECKON
KOMIIOHEHTbI MBIIUIEHUS U BOCIHUTAHUWE YMEHUW JEHCTBOBATH IO 33JaHHBIM allfOpUTMaM,
COBEPULICHCTBOBATh U3BECTHBIE M KOHCTPYMPOBAaTh HOBBIE. B mpoliecce pemenns 3aga4 OCHOBOM
yueOHOW JeATEeIbHOCTH Ha YpOKaX MaTeMaTUKHM pPa3BUBAIOTCS TBOpYECKass W TPUKIIAJHAS
CTOpOHBI MbllUIeHUs. OO0ydyeHue MaremMaTuke Aa€T BO3MOXHOCTh pa3BUBATh y OOYYarolIUXCs
TOYHYIO0, PAllMOHAJIBHYIO M MH(QOPMATUBHYIO pedb, YMEHHE OTOMpaTh HauboJiee MOIXOJAIINe
A3BIKOBBIE, CUMBOJIMYECKHE, rpauyecKue CpesICTBa AJS BBIPAKEHUS CYXACHUH U HarJsaHOTo
UX MPEICTaBICHUS.

[Tpu u3ydeHnn MaTeMaTHKU OCYLIECTBIsETCs 001ee 3HaKOMCTBO ¢ METOJIaMH MO3HAHUS
JNENCTBUTENBHOCTH, MPEACTABIECHUSIMU O TMpEAMETEe M METOJaX MaTeMaTHKH, UX OTIUYHMU OT
METOI0OB JAPYTUX €CTECTBEHHBIX M TyMaHUTAPHBIX HayK, 00 OCOOEHHOCTAX NPUMEHEHUs
MaTeMaTHUKH JIJIsl peLICHUs] HAYy4YHbIX U MPUKJIaIHBIX 3a7ay.

[TpropuTeTHBIMU LIENAMU 00YUYEHUSI MaTeMaTHKe B 5—9 Kilaccax sIBISIOTCA:

¢bopMUpOBaHME  IIEHTPAIbHBIX  MaTEeMaTHMYECKUX MMOHATHM  (YMCHO, BEJIUYMHA,
reomMeTpuueckas  Qgurypa, IepeMeHHas, BEPOSTHOCTb, (YHKLHUA), OOECIeYnBAIOIIUX
MIPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTh MaTEMATUYECKOT0 00pa30BaHus 00y4arOIIUXCs;

MoJIBEICHNE O0YYaIoIMXCsl Ha JIOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHUIO B3aMMOCBSI3U
MaTeMaTUKH M OKPYXKaIoLEro MUpa, MOHMMAaHHE MaTeMaTUKH KaK 4YacTH OOIed KyJIbTypbl
4eJI0BEYECTBA;

pa3BUTHE  MHTEJUIEKTYalbHBIX U  TBOPYECKHMX  CHOCOOHOCTEH  oOydarommxcs,
MI03HABATEJIbHOM aKTUBHOCTH, UCCIIEIOBATENbCKIX YMEHUI, KPUTHUYHOCTH MBIIIJICHUS, HHTEepeca
K M3Y4YEHUIO MaTEMaTUKU;

¢dopmupoBaHre GYHKIMOHATHHON MaTEMaTHYECKON IPaMOTHOCTH: YMEHUS paclio3HaBaTh
MPOSIBJIEHUS] MAaTEMaTHUECKUX MOHITHIA, 0ObEKTOB U 3aKOHOMEPHOCTEN B peasbHbIX KU3HEHHBIX



CUTyallUsX W TpPU H3YYEHUH JAPYIHMX YUEOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH H
3aKOHOMEPHOCTEH, (OpMYIHpOBaTh UX Ha S3bIKE MAaTEMaTUKH M CO3/1aBaTb MaTeMaTUYEeCKUe
MOJIEJIM, IPUMEHSTh OCBOEHHBIM MaTeMaTHYeCKMM ammapar /i peleHUs I[PaKTHUKO-
OpPUEHTUPOBAHHBIX 3aJa4, MHTEPIPETUPOBATh U OLICHUBATh MOJIyY€HHbIE PE3YJIbTATHI.

OcCHOBHbIE JIMHUM COZAEpKaHMSI MIPOrpaMMBbI 110 MareMaTuke B 5—9 kiaccax: «Hucna u
BbIUKCIICHUSY, «Anredpa» («Anredpanyeckue BBIPaKEHUS», «YPaBHEHUS U HEPABEHCTBAY),
«Dynkuuny», «l'eomerpus» («['eomerpuueckue ¢Gurypsl M HX CcBoiicTBa», «3mepeHue
FEOMETPUUECKUX BEIMYUHY»), «BeposTHOCTb M cTaTUCTUKa». JlaHHBIE JTUHUM DPa3BUBAIOTCS
napajieNibHO, KaX/1asi B COOTBETCTBUH ¢ COOCTBEHHOM JIOTHKOW, OJJTHAKO HE HE3aBHCUMO OJIHA OT
JIPYro#, a B TECHOM KOHTaKTe U B3aUMO/ICHCTBUU.

Conepxanue MporpaMMmbl MO MaTeMaTUKe, paclpeneliéHHOe MO TrojgaM OO0y4eHus,
CTPYKTYpPUPOBAHO TaKUM O0pa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHLHUIHAIBHBIM BOIMPOCAM
oOyyaromuecs: 00pananauch HEOJHOKPATHO, YTOOBI OBJIAJICHHE MaTEMATUYECKUMHU MOHATUAMU U
HABbIKAMHU OCYIIECTBIISJIOCH IOCJIENOBATEILHO M TOCTYNATEIbHO, ¢ COOJIIOJACHUEM MPHUHIIUIA
IPEEMCTBEHHOCTH, a HOBBIC 3HAHMA BKIIOYAIUCh B OOLIYI0 CHUCTEMY MaTEeMaTHUYECKHX
MpeJICTaBICHU O0yJarouuxcs, paciupsis U yriyomuss e€, oopazysl MpOYHbIE MHOXKECTBEHHbBIC
CBSI3H.

B coorBerctBun ¢ ®I'OC OOO wmartemaruka sBiseTcs 00s3aTeNbHBIM Y4eOHBIM
MpEeAMETOM Ha YpPOBHE OCHOBHOTO o0Omiero oOpasoBanusi. B 5-9 kiaccax wmartemaTuka
TPaJIMLIMOHHO HM3YyYaeTcs B paMKax CIEAYIoIUX Y4eOHBIX KypcoB: B 5—6 Kiaccax — Kypca
«MaremaTtuka», B 7-9 kiaccax — KypcoB «Anredpa» (BKJI0Uasi 2JIEMEHThl CTATUCTUKU U TEOPUU
BeposaTHOCcTel) u «l'eomerpusi». [Iporpammoii mo MareMaTHKe BBOAUTCS CAMOCTOSATEIbHBIN
y4eOHbIN Kypc «BeposiTHOCTh U CTaTUCTHKA.

OO11ee YnCIIO 4YacoB, PEKOMEHI0BAaHHBIX ISl U3yYEHUSI MaTeMaTUKU (0a30BbI YPOBEHbB)
Ha ypOBHE OCHOBHOTO 00ImIero odpasomanus, — 952 4vaca: B 5 ximacce — 170 gacoB (5 yacoB B
Henenw), B 6 kimacce — 170 vacoB (5 yacoB B Hemento), B 7 kimacce — 204 gaca (6 yacoB B
Heqeno), B 8 kiacce — 204 yaca (6 yacoB B Hezeni0), B 9 kiacce — 204 vaca (6 yacoB B HEJIEIIO).



INIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI
ITO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIET'O OGPA3OBAHU

N3yyenne MareMaTHKH Ha ypOBHE OCHOBHOIO 00IIero o0Opa3oBaHUS HANpaBlICHO Ha
JOCTHKEHUE 00yUJaIONUMUCS JTMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX
pe3yJIbTaTOB OCBOCHMSI YUeOHOTO MpeaAMETa.

JIMYHOCTHBIE PE3YJIBTATHBI

JINYHOCTHBIE pe3yJbTaTbl OCBOCHUA IMTPOTPAMMBI 110 MATEMATUKC XaPaAKTCPHU3YIOTCA:

1) maTpuoTnyecKoe BOCIIUTAHME:

MPOSIBJICHUEM MHTEpEca K NPOIUIOMY M HACTOSIIEMY POCCUKWCKOM MaTEMAaTHKH,
LIEHHOCTHBIM OTHOLIEHHEM K JOCTHMKEHHSIM POCCHUUCKUX MATEMATHKOB W POCCHUCKOU
MAaTeMaTUYECKOM IIKOJIbI, K HKCHOJIb30BAHUIO JTUX JIOCTHKEHUN B JPYrHUX HayKax M
MPUKIIAAHBIX cepax;

2) rpaKIaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIHUTAHME:

TOTOBHOCTBIO K BBINIOJTHEHHUIO OO0S3aHHOCTEH TpaKJaHWHA W pealn3allid €ro IMpas,
MPEACTABICHUEM O MaTeMaTHYECKHUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3IMYHBIX CTPYKTYP,
SIBJICHUH, TIPOLIEIYp TPAXAAHCKOTO 00IIecTBa (Hampumep, BEIOOPHI, ONMPOCHI),TOTOBHOCTHIO K
OOCYXKIECHUIO dTUYECKUX MPOOJIeM, CBA3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JOCTHKCHUN
HayKH, 0CO3HAHHEM BKHOCTH MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B IEATEIHLHOCTH YUEHOTO;

3) TpyaoBoe BocIMTaHHeE:

YCTAHOBKOW Ha aKTHBHOE y4acTHE B PEIICHHH MPAKTHYECKUX 33724 MaTeMaTHYECKON
HAIMpPaBJICHHOCTH, OCO3HAHMEM BAXXHOCTH MAaTEMAaTHUYECKOTO 0Opa3oBaHMs Ha MPOTSHKEHHU
BCCH KHM3HU ISl YCIEHIHOW MPO(eCCHOHATBHON NEITEILHOCTH U Pa3BUTHEM HEOOXOIUMBIX
YMEHHH, OCO3HAHHBIM BBIOOPOM UM  IOCTPOCHHEM  WHIUBHIYAIbHOW TPACKTOPHH
00pa3oBaHUsI W JKM3HEHHBIX IUIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX
MoTpeOHOCTEH;

4) 3cTeTHYecKOe BOCIHTAHUE:

CIIOCOOHOCTBIO K IMOLIMOHAIBHOMY M JCTETHUECKOMY BOCHPUSTHUIO MAaTEMaTHUYECKHUX
00BEKTOB, 3aJay, pEIICHUH, PACCYXKACHUH, YMEHUI0O BHUIETh MAaTeMaTHYECKUE
3aKOHOMEPHOCTHU B UCKYCCTBE;

5) meHHOCTH HAYYHOT'0 MO3HAHUS:

OpHEHTaIMel B JAEATEIIbHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4HBIX MpPECTaBICHHUM 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs UEJIOBEKa, NMPUPOAbI M OOIIECTBa, MOHUMaHUEM
MaTeMaTHYeCKOM HayKu Kak CQepbl YeIOBEYECKOW AESITEIbHOCTH, JTAaloB €€ Pa3BUTUS U
3HAYUMOCTH I Pa3BUTHUS LUBWIM3ALMM, OBJAJACHUEM S3BIKOM MaTEMaTHUKU U
MAaTeMaTUYECKON KyJIbTYpOH Kak CpPEIACTBOM ITO3HAHUS MUpPA, OBIAJECHUEM IPOCTEHIIUMHU
HaBBIKAMH HCCIIEJOBATEIBCKOM IEATEIBHOCTH;

6) ¢usuueckoe BocnuTaHue, GOopMHUPOBAHHE KYJIbTYPhI 310POBbSI M IMOIHOHAILHOIO
Os1aronmosiy4us:

TOTOBHOCTBIO INPHUMEHSTh MAaTEMAaTUUYECKUE 3HAHUS B HMHTEpPEcCax CBOETO 3/I0POBbB,
BEJICHHUS 370pOBOro 00pasa JKU3HU (3I0pOBOE MUTAHUE, COATTAHCUPOBAHHBIN PEXUM 3aHATHHA
U OTJIbIXa, perynspHas (uznyeckas akTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA PEQIIEKCHH,
MIPU3HAHUEM CBOETO MpaBa Ha OIUIMOKY U TAKOT'O e MpaBa JPYyroro 4eloBeKa;

7) 3KO0JIOTHYeCKOe BOCIIUTAHHE:



OpUEHTALIME HAa TMPUMEHEHHE MATeMATHMYECKUX 3HAHUW JUIsl pelIeHus 3a/]ayB
0o0JacTh COXPAHHOCTH OKpY’KaloUlel cpenapl, MJIaHUPOBAaHUS TOCTYIKOB U OLIEHKH HX
BO3MOJKHBIX TIOCJICACTBUHN ISl OKpPYXKAIOIIEH Cpelbl, OCO3HAHMWEM TJI00aIbHOTO XapakTepa
9KOJIOTMUYECKUX MPOOJIEM U IyTEH UX pEIICHHUS;

8) amamTanusi K N3MEHSIIOIIUMCS YCJIOBUSIM COHHATBLHON M IPUPOTHOI Cpebl:

TOTOBHOCTBIO K JICHCTBUSM B YCIOBHUSX HEONPEIACIEHHOCTH, IMOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Y€PE3 NPAKTUUECKYIO IEATENbHOCTh, B TOM YHUCJIE YMEHUE YUUTHCA Y
Apyrux JOAeW, NmpuoOpeTraTh B COBMECTHOW JESATEIBHOCTH HOBBIC 3HAHUS, HABBIKH H
KOMIIETEHIIMY U3 OIIbITA APYTHUX;

HEOOXO/IMMOCTBI0O B (DOPMHPOBAHUU HOBBIX 3HAHHH, B TOM ducCie (OPMYIHPOBATH
UJCH, TOHATHUS, TUIOTE3bl 00 OOBEKTaxX W SBICHHUAX, B TOM YHUCIE paHee HE M3BECTHHIX,
0CO3HaBaTh Je(PUUUTHI COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, IJIJAHUPOBATh CBOE
pa3BUTHE;

CHOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYallUl0, BOCIHPUHUMATh CTPECCOBYIO
CUTYyallUI0 KaK BBI30B, TPeOYIOLIUIl KOHTPMEpP, KOPPEKTHUPOBATh MPUHUMAEMbIE PELICHUS U
nencTBus, GopMyIupoBaTh U OLEHUBATH PUCKU U TIOCIEACTBUSL, (POPMHUPOBATH OIIBIT.

METANIPEAMETHBIE PE3YJIbTATbI

B pesynbraTe OCBOEHHS MPOrpaMMbl 10 MAaTEMAaTHKE Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHuss y oOy4aromerocss OyayT cGhOpPMHPOBAHBI MeETANPEIMETHBIC PE3yJIbTaThI,
XapaKTEPU3YIOIIUECS  OBJAJCHHEM  YHUBEPCAJIbHBIMH  IMO3HABATCIBHBIMH  JICHCTBUSAMU,
YHUBEPCATbHBIMH KOMMYHUKATHBHBIMH JCUCTBUSIMH W YHHUBEPCAIbHBIMH PETYJISITUBHBIMU
NEeNCTBUSIMH.

Ilo3naBaTenbHbIC YHHUBEpPCAJIbHbIC y4eOHbIC AelCTBHSA
Ba3oBblie Jiornueckue aeicTBUA:

BBISIBIIITh W XapaKTEPU30BaTh CYIIECTBEHHBIE NPU3HAKA MAaTEMAaTHYECKHX OOBEKTOB,
HNOHATUHM, OTHOWIEHUH MEXAYy MOHATUAMH, (DOPMYIUpOBaTH ONpPEAEICHUs MOHATHIH,
YCTaHABIIMBATh CYIIECTBEHHBI MpHU3HAK KiIaccU(UKAlMM, OCHOBaHMS g 000OIEHUs U
CPaBHEHHUs, KpUTEPUN ITPOBOJAUMOIO aHAIN3a;

BOCIPUHUMATh, (POPMYIHPOBaTH U NPEOOpPA3OBBIBATH CYKICHUS: YTBEPAUTEIbHbIE M
OTpHIIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IUE, YCIOBHBIE;

BBISIBJISITh MaTE€MaTHUYECKHE 3aKOHOMEPHOCTH,  B3aUMOCBSI3M M IPOTHUBOpPEUMs B
¢dakTax, JaHHBIX, HaONIOJCHMSIX W  YTBEPKACHUSX, npeaiaraTb KPUTEPUH UL
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUUIL;

JIeNIaTh BBIBOJBI C HMCIOJIB30BAaHUEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX U HHAYKTUBHBIX
YMO3aKJIIOYE€HUH, YMO3aKIIOYEHUH 110 aHAJIOTUH;

pa3bupaTh  JOKa3aTeNbCTBA  MaTEeMATHYECKUX  YTBEPXKICHHUH (mpsiMple  © OT
IPOTUBHOI0), TMPOBOJUTh CaMOCTOSITEIbHO HECJOXHBIE JI0Ka3aTeIbCTBA MaTEeMaTHUYECKHUX
(akTOB, BBHICTpaMBaTh APTYMEHTALMIO, PUBOJIUTH IPUMEPHl U KOHTPIPUMEPHI, 000CHOBBIBATh
COOCTBEHHBIE PacCyXICHHUS;

BbIOMpATh croco0® pemeHUs y4yeOHOM 3ajauM (CpaBHHMBATh HECKOJIBKO BapHUaHTOB
pelieHusi, BbIOMpaTh HauOoJiee NOAXOMANIMM € Y4ETOM CaMOCTOSTEIBHO BBIJEIEHHBIX
KPUTEPUEB).

ba3oBble ucciienoBaTeIbCKue 1eiiCTBUSA .

HCIOJIb30BAaTh  BOINPOCHI KAk  HCCIEOOBATEIIbCKMM  MHCTPYMEHT  IIO3HAHUI,
dbopMyIUpOBaTh BOMPOCH], (UKCUPYIOIIHME TMPOTUBOPEYHE, MPOOJIEMy, CaMOCTOSTEIBHO
yCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATh THIOTE3Y, ApTyMEHTUPOBATh CBOIO MMO3UIIUIO,
MHEHHUE,

MPOBOJAUTH IO CAMOCTOSITEIBHO COCTABJIEHHOMY IUIAHY HECIOKHBIM SKCIIEPUMEHT,



HEOOJBIIIOE HCCIENOBAHUE IO YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro OOBeKTa,
3aBUCUMOCTEH 00BEKTOB MEXKITY COOOM;

CaMOCTOSITENTLHO (POPMYIIUPOBATH OOOOIICHHS ¥ BBIBOJIBI I10 PE3yJIbTaTaM MPOBEAEHHOTO
HAOJIIOJICHUS, UCCIICIOBAHUS, OIICHUBATh JJOCTOBEPHOCTh IMOJYYCHHBIX PE3yJIbTaTOB, BHIBOJAOB U
000011IEHHI;

MIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKIKE BBIIBUTATh MPEAMIOIOKCHHS O
cro pa3BI/ITI/II/I B HOBBIX YCHOBI/ISIX.

Pabora c undopmanueii:

BBISIBJIATh HEAOCTATOUYHOCTh U U30BITOYHOCTh UH(OPMAIIMH, TaHHBIX, HEOOXOAUMBIX IS
pelIeHNs 3a1a4H;

BbIOMpPATh, aHAJIU3UPOBaTh, CUCTEMATU3UPOBAaTh W HMHTEPIPETUPOBATH HHPOPMALUIO
Pa3IMYHBIX BUAOB U (POPM IPEICTABICHHUS;

BbIOMpPATh (OpMY MPEICTABICHUS MHPOPMALUU U WIUIIOCTPUPOBAThH pelllaeMble 3ajjauu
cXeMaMH, AuarpaMMaMu, HHOH rpaduKoil 1 uX KOMOWHAIHSIMU;

OLIEHUBAaTh HaJI&KHOCTh MH(OPMALMK IO KPUTEPUSM, HPEJIOKEHHBIM YUUTENIEeM WU
c(OpMyJINPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHHKaTHBHbIE YHUBeEpCcaJIbHbIE y4eOHble JeiicTBHA:

BOCIIPUHUMATH ¥ (DOPMYITUPOBATh CYKACHUS B COOTBETCTBHH C YCIOBUSIMH H LEISIMHU
oOI1eHus, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHsS B YCTHBIX M IHCbMEHHBIX
TEKCTaX, JaBaTh NOSCHEHHWS IO XOAY pEUIeHHS 3a7add, KOMMEHTHPOBATH IOJyYCHHBIH
pe3ysbTar;

B X0JIe 00CYX/IEHHUS 3a[aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI, MPOOIEMBI,
pelraeMoil 3ajauM, BBICKA3bIBaTh WU, HAlLlEJICHHBIE HAa MOMCK PEIIEHUs, CONOCTaBIATh CBOU
CYXJIEHUS C CY)KACHUSMHU JPYTUX YYaCTHUKOB JMANOra, OOHapyKHWBaTh Pa3IndMe M CXOJCTBO
HO3ULUH, B KOPPEKTHOU opme (HOopMyIHpoBaTh Pa3HOIIACHS, CBOU BO3PAKEHUS;

MIPEJICTABIATh PE3yJIbTaThl PEIICHUsl 3ajaud, SKCIEPUMEHTa, HCCIIEIOBaHUs, MPOEKTa,
CaMOCTOSITENIbHO  BbIOUMpaTh (¢opMmar BBICTYIUICHMST ¢ Y4Y€TOM 3ajad Ipe3eHTaluu U
0COOEHHOCTEHN ayAUTOpUY;

MOHMMAaTh U HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHJHON U UHIMBUAYaJIbHOW pabOThl pU
peleHnn yueOHbIX MaTeMaTHYECKUX 3a71ay;

IPUHUMATh LIEJIb COBMECTHOW JESATEIbHOCTH, INIAHMPOBATh OPraHU3allli0 COBMECTHOU
paboThl, pacnpeaensaTh BUIbl padoT, JOTOBapuUBaThCS, 00CYKIaTh MIPOLECC U Pe3ybTaT padoThI,
0000111aTh MHEHUS HECKOILKUX TIOIEN;

y4acTBOBaTh B IPYIIOBBIX GopMax paboThl (00CykeHNs, OOMEH MHEHUSIMH, MO3TOBbIE
HITYpMBl ¥ JPYTHeE), BBINOJHATh CBOIO YacTh pabOThl M KOOPAMHUPOBATb CBOM JACUCTBUS C
JIPYTUMH 4JI€HAMH KOMAaHJbI, OIIEHWBAaTh KAueCTBO CBOETO BKJaJa B OOMIUI MPOIYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

PeryasiTuBHbIe YHMBepCaJIbHble y4eOHbIC NelCTBHUSA
Camoopranmu3anus:
CaMOCTOSITEJIbHO COCTAaBJIATh IJIaH, AJITOPUTM pELIeHHs 3ajadd (WM ero 4vacTb),
BbIOHpATh CIIOCOO pelIeHHs C Y4ETOM HMMEIOLIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOM MH(OPMAIUH.

CaMOKOHTPOJIBb:

BIIQJIETh CIOCOOAMU CaMOIMPOBEPKH, CAMOKOHTPOJISI TPOIEcca W pe3ysibTara peIieHUs
MaTeMaTHYeCKOM 3a7auM;

NpeABUAETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IpPH PEIICHUM 3a/1auyd, BHOCHTH
KOPPEKTHUBBl B JIEATEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB, HAWICHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBHUE pPE3yJIbTaTa JEATEIbHOCTH IMOCTABICHHOW LIEIM M YCIOBUSIM,



06’L$ICH$ITI> OPpUYUHBI JOCTUKCHUSA UM HCAOCTUIKCHUS LCJIN, HAXOAUTh OH_II/I6Ky, AaBaThb OLICHKY
MpUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATHBI
[IpenMeTrHbie pe3ynbTaThl OCBOCHHUS MPOrPaMMbI [0 MaTeMaTHUKE IPEACTaBIEHBI 10
rojaM OOy4eHHUS B CICIYIONINX pa3/esiax MporpaMMbl B paMKax OTIEIbHBIX YI4EOHBIX KYpCOB: B
5-6 kmaccax — kypca «Marematuka», B 7-9 kjaccax — KypcoB «Auredpa», «l'eomerpus»,
«BeposITHOCTD U CTaTUCTUKAY.



PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATHUKA» B 5-6 KIACCAX

INHOACHUTEJIBHASA 3AIIMCKA

ITpuopuTeTHBIMU LIENIAMU 00Y4YEHUSI MaTeMaTHKe B 5—6 Kilaccax sIBJISIOTCA:

poAoIDKeHHE (POPMUPOBAHHUS OCHOBHBIX MAaTeMaTHYECKUX MOHATUH (YUCIIO, BETUYMHA,
reomerpuueckas  ¢urypa), oOECHeUMBaIOIUX IPEEMCTBEHHOCTb U  IEPCHEKTUBHOCTb
MaTeMaTHYECKOro 00pa3oBaHus 00yJarOIuXCs;

pa3sBUTHE  MHTEJUIEKTYalbHbIX W  TBOPYECKMX  CIIOCOOHOCTEH  OOywarommxcs,
MI03HABATEIbHOM aKTUBHOCTH, UCCIIEAOBATEILCKUX YMEHUH, HHTEpeca K U3yUYECHUIO MaTEMaTHKH;

I0JIBEICHNE O0YYaroIuUXcs Ha JOCTYIIHOM JUIsl HUX YPOBHE K OCO3HAHHIO B3aUMOCBSI3U
MaTeMaTHKH U OKPYKAIOIIET0 MUPA;

(dbopmupoBaHue GYHKLINOHAIBHON MaTeMAaTHYECKON IPaMOTHOCTH: YMEHUS paclio3HaBaTh
MaTeMaTHYeCKue OOBEKTHI B pEAbHBIX KU3HEHHBIX CUTYAlUAX, IPUMEHITh OCBOCHHBIC YMEHUS
JUIS pellieHHs IPAaKTUKO-OpPUEHTUPOBAHHBIX 331a4, HHTEPIPETUPOBATh MOTYYEHHBIE PE3YIbTAThI
¥ OIICHUBATh UX Ha COOTBETCTBUE MPAKTHUECKOW CUTYAIIHH.

OCHOBHbIE JIMHUM COJIEp’KaHMsl Kypca MaTeMaTUKH B 5—6 kilaccax — apupmeTuyeckas u
reOMeTpUYIECcKasi, KOTOPBIE Pa3BUBAIOTCS MapauICIbHO, KaXK/1asi B COOTBETCTBUU C COOCTBEHHOM
JIOTMKOM, OJTHAKO, HE HE3aBUCHUMO OJIHA OT JIPYroii, a B TECHOM KOHTAaKT€ U B3aHMMOJAEHCTBHH.
Taxoke B Kypce MaTeMaTHKH MMPOUCXOIUT 3HAKOMCTBO C DJIEMEHTaMH ajireOphl M OMHCATEebHOU
CTATUCTHKH.

W3yuenmne apupmMeTndeckoro MaTepualia HauMHAETCS CO CHCTEMAaTHU3alUU U PAa3BUTHSA
3HAHUM O HATypalbHbIX YMCIJIAX, MOJIYYEHHBIX Ha YpPOBHE HAyaJbHOTO OOLIero oOpa30BaHMUS.
[Tpu 3TOM COBEpIIIEHCTBOBAHUE BBIYUCIIUTENILHOW TEXHUKH H ¢dopMHpoBaHrE HOBBIX
TEOPETUYECKUX 3HAHUH COYETAeTCs C Pa3BUTHUEM BBIUMCIUTEIBHOW KYJIbTYphl, B YACTHOCTHU C
o0ydyeHHeM  MPOCTEHIIUM mpuéMaM TPHUKHIKA ¢ OLEHKH pe3yJbTaTOB BBIYMCIICHUH.
M3yueHne HaTypalbHbIX YHCENl MNPOJODKaeTcss B 6 Kilacce 3HAKOMCTBOM C HaydalbHBIMU
MNOHATUSMH TEOPHH JICTUMOCTH.

Hauano u3yueHust OOBIKHOBEHHBIX M AECATHUYHBIX ApoOeil oTHeceHO K 5 kiaccy. OTo
NEepBBIA dTalm B OCBOCHWHU IpoOel, Korja MPOMCXOIUT 3HAKOMCTBO C OCHOBHBIMH HJIESMH,
HnoHATUSAMH TeMbl. IIpu 3TOM paccMoOTpeHHE OOBIKHOBEHHBIX JpoOel B IMOJHOM 00bEMe
NPEIIECTBYET M3YyYCHHUIO NECATHYHBIX IPOOEH, 4TO IeIeco00pa3sHO C TOYKH 3PEHUS JIOTUKU
U3JI0KEeHUsl YUCIIOBOM JIMHMHM, KOTJa NpaBuWiIa JEHCTBUM C AECATUYHBIMU JIPOOSMU MOXKHO
00OCHOBAaTh YK€ W3BECTHBIMH alTOPUTMAMH BBIIOJHEHHUS JEHCTBHH C OOBIKHOBEHHBIMHU
npo0sMU. 3HAKOMCTBO C JECSTUYHBIMH JIPOOSIMH PACIIMPUT BO3MOXKHOCTH IS TTOHUMaHHS
00y4aroImyuMHUCs MPUKIAJAHOTO IPUMEHEHHs HOBOM 3alliCH MPU U3YUYEHUHU IPYTUX NPEAMETOB U
IIpU IPAKTUUECKOM Hcmoib30BaHuU. K 6 kjtaccy oTHECEH BTOpOM 3Tal B U3y4yeHUU Jpooeil, rae
IPOMCXOIUT COBEPLICHCTBOBAHNWE HABBIKOB CPAaBHEHUS M NpeoOpazoBaHMs JIpoOel, OCBOCHME
HOBBIX BBIYHCIHTENBHBIX AJITOPUTMOB, OTTAUYMBAHWE TEXHHUKH BBIYMCICHHN, B TOM YHCIE
3HaYeHUH BBIPAKEHHH, COAepKalluX M OObIKHOBEHHBIE, U JECATUYHBbIE IPOOHU, YCTaHOBIIEHHE
CBsI3EH MEXIy HUMH, pacCMOTpeHHe NMpUEMOB pelleHus 3aaad Ha apobu. B Hawanme 6 kimacca
IPOMCXOIUT 3HAKOMCTBO C MTOHATHUEM IPOLIEHTA.

OCOOCHHOCTBIO M3Yy4YeHHS TOJOKHUTEINBHBIX W OTPULATEIFHBIX YHCEN SBISETCS TO, YTO
OHHU TaK)X€ MOTYT pacCMaTpPHUBAThCS B HECKOJBKO 3TaroB. B 6 kilacce B Havaje M3y4eHUs] TEMbI
«[TomoxxuTenpHBIE W OTPHUIIATENBHBIC YUCIA» BbIEseTcs moarema «llembsie umcnmay, B pamkax
KOTOPOH 3HAKOMCTBO C  OTPULATENbHBIMH YHCIAMH U JEHCTBUSAMHU C TOJOXXKUTEIBbHBIMU H
OTPHIIATEIBHBIMA YUCIIAMH TTPOUCXOIUT HAa OCHOBE COAEPIKATEIBHOTO MOX0/1a. DTO MO3BOJISET
Ha JIOCTYITHOM YpPOBHE ITO3HAKOMHUTh OOYYAlOIIMXCSl MPAKTUYECKH CO BCEMH OCHOBHBIMU
MOHATUSIMH TE€MBI, B TOM YHWCJIC€ W C MPAaBWJIAMH 3HAKOB TPH BBITOJHEHHH apH(PMETHUICCKUX
neiictBuil. M3ydyeHue palnMoHaIbHBIX YHCEI Ha 3TOM HE 3aKOHYMTCS, a OyAeT MpOJOHKEHO B
Kypce anredpsl 7 Kiacca.



IIpu oOy4yeHHMM pemeHHI0 TEKCTOBBIX 3amad B 5—60 Kiaccax HCHOJIb3YIOTCS
apupmMeTrueckue npuémsl pemeHus. [Ipu orpaboTke BHIYMCIUTEIbHBIX HaBBIKOB B 5—06 Kiaccax
paccMaTpUBAIOTCS TEKCTOBBIE 33Jla4M CJIEAYIOIIMX BHMJIOB: 3a/1auyd Ha JBUKEHHUE, HA 4acTH, Ha
IOKYIIKH, Ha PabOTy M NPOU3BOJUTEIBHOCTb, Ha IMPOLEHTHI, HA OTHOUICHHUS U IPOIOPLUH.
OOyuaromiyecs: 3HAKOMATCS ¢ IpuéMaMH pelIeHHs 3ajad 1nepedopoM BO3MOXKHBIX BapHaHTOB,
yuatcst paboTaTh ¢ HH(GOpMaLMel, IpeACTaBIeHHON B (opMe TabIHLl WM AUArPaMM.

B mporpamme yueOHoro kypca «MaremaTHKay MpeIycMOTPEHO (hopMupoBaHHE
IPONEEeBTUUECKUX alredpandyeckux mpeicraBieHuid. bykBa Kak CUMBOJ HEKOTOPOTO 4Mcia B
3aBUCUMOCTH OT MAaTE€MaTH4YECKOI0 KOHTEKCTa BBOJUTCS IOCTENEHHO. bykBeHHas CUMBOJIMKA
IIMPOKO HCIOJIB3YeTCs, HPEXAe BCEro, Ul 3aluCH OOIIMX YTBEP)KICHUM W IPEJIOKEHHH,
(dopMyI1, B YaCTHOCTH JJIsl BBIYMCICHUS T€OMETPUYECKUX BEIUYMH, B KAUECTBE «3aMECTUTEIISD
qucia.

B mporpamme yuebnoro kypca «MaTemaTuKa» MpEACTaBICHA HArJsiHAs T€OMETPHs,
HalpaBlIeHHAasT Ha pa3BUTHE OOPa3sHOIO MBIIIICHHUS, NPOCTPAHCTBEHHOIO BOOOPAXKEHHUS,
M300pa3uTENbHBIX YMEHUH. OTO BaXHBIM 3Tall B WU3YyYEHUM TE€OMETPUHU, KOTOPBIN
OCYLIECTBIIICTCSI ~ HAa  HAVIAHO-NIPAKTHUECKOM YPOBHE, OIUPAETCs HA HarJIsAqHO-00pa3zHoe
MBIIIEHHE O0yJaromuxcsi. bonbiias ponb OTBOAMTCS TPAKTHYECKOW IESTEIBHOCTH, OIIBITY,
9KCHEPUMEHTY, MojenupoBaHuto. OOyyaromuecs 3HAKOMATCA C T€OMETPUUYECKUMH (purypamu
Ha TUIOCKOCTH M B TIPOCTPAHCTBE, C UX MPOCTEHIINMU KOHPUTYpaLUsAMH, YIaTCsi H300pakaTh X
Ha HEJIMHOBAHHOM M KJIET4YaToi Oymare, paccMaTpUBaIOT UX IIpocTeiime cBoiicTBa. B mponecce
M3YYEHHUS HarjsgHOW T€OMETPUU 3HAHMS, MTOJyYeHHbIE 00yUYarolMMUCS Ha YPOBHE HA4aJIbHOTO
o01iero o0pa3oBaHusl, CUCTEMATU3UPYIOTCS U PACILIUPSIOTCA.

CornacHo yueOHOMY IUIaHy B 5—6 KilaccaX H3y4aeTcs WHTEIPUPOBAHHBIN IMpeaMeT
«MatemaTuka», KOTOpPbI BKJIHOYaeT apu(PMeTHUYecCKUil MaTepuan M HarjsAHyl0 F€OMEeTpHIO, a
TaK)K€ MPOINEJAEBTUYECKUE CBEACHUS U3 anreOpbl, 3JEMEHTHI JIOTUKM M Hayajla ONMCcaTelbHOU
CTATUCTHKH.

OO1iee yKcao 4acoB, PEKOMEHOBAHHbBIX JJISl M3y4€HUs MareMaTuku, — 340 yacoB: B 5
kiacce — 170 gacoB (5 yacoB B Hezeln0), B 6 kiacce — 170 yacoB (5 4acoB B HEJEIO).



COJAEPKAHUE OBYYEHUA
5 KUIACC
HartypaJjbHble ynucjia 1 HyJ1b

Harypanbnoe uucno. Psn narypanehbix uncen. Yucno 0. M300pakeHne HaTypallbHBIX
qrcell TOYKaMU Ha KOOPAMHATHOW (YMCIIOBOM) IPAMOIA.

[To3unmoHHas cucrema cuuciaeHus. PuMckas Hymepanus Kak NpUMep HENO3WLHOHHOMN
CUCTEMBI cuucieHus. [lecsaTuuHas cucTemMa CUMCIICHUS.

CpaBHEHME HaTYpaJIbHBIX YHCEII, CPABHEHNE HATYPAJIbHBIX YUCEN C HYIEM.

Crnioco0Or1 cpaBHeHMs1. OKpYyTI€HHE HaTypaIbHbIX YHUCEN.

CnoxxeHue HaTypalbHBIX YHCEN, CBOMCTBO HYyJIA IpHU CIOXEHUU. Bblunmtanume kak
neiicTBre, 00paTHOE CIOXKEHHUIO. Y MHOKEHHE HAaTypalbHBIX YHCEN, CBOMCTBA HYNS U €IUHUIIBI
npu ymHOXKeHHH. JleneHue Kak JeiicTBue, oOpaTHOE YMHOXEHHIO. KOMIOHEHTHI NeHCTBHIA,
cBs3b Mexxay HuUMHU. [IpoBepka pesynbrata apudmernyeckoro aevictsus. [lepemecturenbHoe u
COYETaTEJIbHOE CBOWCTBA (3aKOHBI) CJIOXKEHUS M YMHOXKEHHUS, paclpelesUTeIbHOE CBOMCTBO
(3aKOH) YMHOKEHHUS.

Hcnonp3oBanue OykB /Ui 0003HAYCHHS HEM3BECTHOTO KOMIIOHEHTA M 3alIMCH CBOWCTB
apu(pMETUUECKHUX JICHCTBUM.

JlenuTenu v KpaTHbIE YKCIIa, Pa3JIoKEHUE Ha MHOXUTENU. [IpocTeie U cocTaBHBIE YnCIa.
[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. JlenieHre ¢ oCTaTKOM.

Crenenp ¢ HaTypaJIbHbIM IIOKa3aTeleM. 3allCh 4WCiIa B BUJE CYMMBI DPa3psIHBIX
claraeMblXx.

UucnoBoe BbIpakeHHE. BpIYKMCIIEHME 3HA4YEHWM YHCIOBBIX BBIPAKEHUW, IOPAIOK
BBINIOJIHEHUST  JedcTBUM. Mcnonb30BaHME MpPU  BBIUMCICHUSAX  MEPEMECTUTEIBHOIO U
COYETATEJILHOIO CBOMCTB (3aKOHOB) CJIOXEHHUS M YMHOXKEHUS, pacIpeleIUTEeIbHOr0 CBONCTBA
YMHOKEHHS.

Apodu
[IpencraBienne o apodOU Kak crioco0e 3amucu 4acTu BenduHbL. OOBIKHOBEHHBIC IPOOH.

[TpaBuibHbBIE U HeNpaBUIbHBIE ApoOH. CMelaHHas qpo0b, IpecTaBIeHne CMEIIaHHON ApoOu B
BUJEC HENPaBUJIBHON JpOOM M BBIICICHHE IIENIOW YacTW 4YHCIa W3 HENPaBUIBHOH JpOOH.
N300pakenue qpo0eit ToukaMu Ha 4yuciIoBoi npsiMoi. OcHOBHOE cBOHCTBO ApoOu. CokpaleHue
npobeit. [TpuBenenue apodu Kk HOBOMY 3HamMeHaTet0. CpaBHEHHE IPOOE.

CrnoxeHue U BbIYMTaHUE JIpoOel. YMHOXKEHHUE U JielieHue JIpoOei, B3auMHO- 0OpaTHbIe
npobu. HaxoxaeHue yacTu 1Eenoro U eyoro 1o ero YacTH.

Jlecatuunas 3anuch apooeit. [IpencraBnenue neciTHUHON JpoOu B BUJE OOBIKHOBEHHOM.
N3o00paxeHune necATUYHBIX ApoOel ToukamMHM Ha 4YuciIoBOM mpsiMoid. CpaBHEHHE JECSITHUHBIX
Ipobeii.

Apudpmernueckue AEHCTBUS € JECATHUUHBIMH Jpo0siMu. OKpyrieHHe JecSTUYHBIX
Ipobeii.

Perrenne TeKCTOBBIX 32124

Pemenne TekcTOBBIX 3afau apuMeTHuyecKuM crocoboM. PerreHue moruyeckux 3aaad.
Pemenue 3amau mepebopoM BCeX BO3MOXKHBIX BapHAHTOB. VICIONb30BaHME TP PEIICHUH 3a7ad
TAOJIUIL U CXEM.

Pemenue 3amad, cojaepiKamuX 3aBHCHMOCTH, CBSI3bIBAIOIIME BEIIMYUHBL: CKOPOCTb,
BpEeMsi, PacCTOSIHHME, I[I€HA, KOJMYECTBO, CTOMMOCTh. EMWHUIIBI M3MEpEHUs: MaccChl, 00bEMa,
[[EHBbI, PACCTOSHUS, BpPEMEHHU, CKOpocTH. CBS3b MEXIy EAMHHUIIAMH W3MEPEeHHs KaxIon
BEJIMYMHEI.

Pemmenrie oCHOBHBIX 3a/1a4 Ha APOOH.

[IpencrasieHre qTaHHBIX B BUJIE TAOJIUII, CTOIOYATHIX TUATPAMM.

Harusanast reomeTpust
Harnsnueie npeacraBnenus o ¢urypax Ha IUIOCKOCTU: TOYKA, MpsiMasi, OTPE3OK, JIyd,
yroji, JIOMaHas, MHOIOYI'OJIbHUK, OKPYKHOCTb, Kpyr. Yroia. IIpsamoil, ocTpelil, Tymnou u
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Pa3BEPHYTHIN YIJIBL.

JlnuHa oTpe3ka, METpUYEeCKHEe €IUHWIbBI [JIWMHbL JlJIMHA JIOMaHOW, MEepUMETP
MHOTIOYrojJbHUKa. 1I3MepeHne u nocTpoeHre yriioB ¢ IOMOIIbIO TPAHCIIOPTHUPA.

Harnsoaeie npencrasienus o purypax Ha IMIOCKOCTH: MHOTOYTOJIbHUK, MPSIMOYTOJIbHUK,
KBaJpaT, TPEYTOJIbHUK, O paBEHCTBE (QUTYD.

N3obpakenue ¢uryp, B ToM 4mciie Ha kiaeTdarord Oymare. [loctpoenune koHdpurypammii
U3 yacTed MNpsIMOH, OKPYKHOCTH Ha HEJIMHOBAaHHOW M Kierdatoid Oymare. Mcmomb3oBaHue
CBOICTB CTOPOH U YIJIOB MPSMOYTOJbHUKA, KBaIpaTa.

[Inomanp NpsAMOYroibHUKA U MHOTOYTOJIBHUKOB, COCTABJIEHHBIX U3 MPSAMOYTOJIbHUKOB, B
TOM uucie Guryp, u300pakEHHBIX Ha KieTyaTol Oymare. EnMHUIIBI U3MEpeHUs MITOMAIH.

Harnsinaele  mpexactaBieHuss O  IPOCTPAHCTBEHHBIX — (Urypax: MPSMOYTOJbHBIN
napajuiesienunen, Ky0, MHOrorpaHHukd. M3oOpakeHne MNpoCTEWIINX MHOTOTPAHHUKOB.
PazBéprkn kyba um mnapamienenunena. Co3naHue Mojeleld MHOTOTPAaHHHKOB (U3 Oymarw,
MPOBOJIOKHU, TUTACTUIIMHA U APYTUX MATEPHAIIOB).

O0BEM MPSIMOYTOIBHOTO Mapauienenumneaa, Kyoa. Equaunsr namepenus oobéma.

6 KJIACC

HarypaibHble uncia
Apudmernueckue AEHCTBUS C MHOTIO3HAYHBIMHU HATypajbHBIMH 4YHCIaMu. YuCloBbIE
BBIPAXECHUS, MOPSAOK JEHCTBUM, UCIOJIb30BaHUE CKOOOK. Vcrosib30BaHuEe MpPH BBIUUCICHUSIX
IIEPEMECTUTEIIBHOTO U COYETATEIbHOIO CBOMCTB CIIOKEHUS U YMHOKEHUS, PacpeeITENbHOIO
cBoiicTBa yMHOeHUs. OKpyIJIeHue HaTypajJbHBIX YUCEN.
Jlenutenu M KpaTHble 4Mcia, HauOOJbIMIMKA OOIIMN JAeauTeNb W HauMEHbIee olluee
KpaTHoe. J[eTMMOCTh CyMMBI U IIPOU3BECHNUs. [lenenne ¢ 0CTaTKOM.

Apoon
OObIkHOBEHHAsi TpoOb, OCHOBHOE CBOMCTBO ApoOHU, cokpaiieHue apodeil. CpaBHeHUE U

yrnopsourBanue apoOeii. Perenue 3a1ad Ha HAXOXKJIEHUE YACTH OT IIEJIOTO M IEJOro MO €ro
yactu. [IpobHoe ymcno kak pe3ynbTaT aeneHus. IlpencraBnenue necsaTUYHON OpoOu B BUAE
OOBIKHOBEHHOM JpOOM W BO3MOKHOCTH TMIPEACTABIICHUs] OOBIKHOBEHHOW JpoOM B BHUIE
necsaTuuHOM. JlecaTuunble Apodu M MeTpudeckas cucTtema mep. ApudMmeTHueckue IEeHCTBUS U
YHUCJIOBBIEC BHIPAXKEHUS C OOBIKHOBEHHBIMU U JECATUYHBIMH IPOOSIMHU.

OtHomenue. [leneHue B JaHHOM OTHomleHWU. Macmtal, mponoprus. [Ipumenenwue
IIPONOPLMHI IPU PELICHUY 33]1a4.

[TonsTue npoueHTa. BerunciaeHue nporeHTa OT BEIMYUHbI U BEJIMYUHBI 110 €€ TPOLIECHTY.
Bripaxkenue  MpOIEHTOB  JIECITHYHBIMU JIPOOSIMH. Pemenne 3a/1a4 Ha TPOILICHTHI.
BripakeHre OTHOIIEHUS! BETUYUH B IIPOLICHTAX.

IoJi0xkuTEIbHBIC M OTPULIATEIbHbIE YHCJIA

[TonoxurenpHple W oTpuuarenbHble  yucna. Llempie uwmena. Moayns  4wncna,
reoMeTpuyuecKas MHTeprpeTanus MoOIyias uucia. M3o0paxeHue 4vucen Ha KOOPIMHATHOM
npsAMoi. YHCIIOBBIE TPOMEKYTKHU. CpaBHeHue 4ucesn. Apudmerrueckue IEHUCTBUS C
MOJIO’KUTEIBHBIMU M OTPULIATEIbHBIMU YACTIAMH.

[IpssmoyronbHast cucTeMa KOOpAMHAT Ha IUIOCKOcTH.  KoopauHatel TOYKM Ha
IUIOCKOCTH, abcuucca u opanHaTta. Iloctpoenne Touek u Guryp Ha KOOpAUHATHOM IIIOCKOCTH.

bBykBeHHbIE BbIPpAKEHUS
[Ipumenenue OykB Ui 3aIIMCH MaTeMaTUYECKUX BbIpaKeHUH U npeioxeHuil. CBoiicTBa
apupMeTHueckux AedcTBUA. BykBeHHBbIE BBIpaXKEHHS M UYUCIOBBIE IMOJICTAHOBKU. ByKkBEeHHBIE
paBEHCTBa, HAaXOXKJIEHUE HEU3BECTHOTO KOMIOHEHTa. DopMmyibl, (QOpMysbl NepuUMeTpa U
IUIOINAAM MIPSIMOYTOJIbHUKA, KBajjpaTa, 00bEMa Mapaiesienunea 1 Kyoa.

Penienune TeKCTOBBIX 32124
Pemenue TekcToBBIX 3ama4 apudMeTHUeCKUM criocoOom. Pemienne mormueckux 3aaad.
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Pemenue 3amay mepe6OpOM BCeX BOSMOKHBIX BAPUAHTOB.

Pemrenne 3amad, conep)KallMxX 3aBHUCHUMOCTH, CBSI3BIBAIOIIMX BEJIMYHHBI. CKOPOCTD,
BpeMsl, pACCTOSIHUE, I1I€HA, KOJUYECTBO, CTOUMOCTb, IMPOU3BOJUTEIBHOCTb, BpeMs, OOBEM
paboThl. EnuHuIBl M3MepeHus:: Macchl, CTOMMOCTH, PACCTOSIHUS, BpEeMEHH, CKOpocTH. CBS3b
MEXIYy €IUHULIAMHA U3MEPEHUS KaXKI0M BEJIMUUHBI.

Pemrenne 3amad, CBS3aHHBIX C OTHOIIEHHEM, MPONOPLHUOHAIBHOCTBIO BEJIMYUH,
MPOIIEHTaMH; PEIICHHE OCHOBHBIX 33]1a4 Ha APOOU U TPOIICHTEHI.

OneHka 1 IpUKKUIKA, OKpyTieHue pe3yiabTara. CocraBiieHue OyKBEHHBIX BBIPAKEHUH 110
YCIIOBUIO 3aJ1a4H.

[IpencraBienure AaHHBIX C MOMOIIbIO TaOmui U auarpamM. CtosnOyaTble JuarpaMMbl:
YTeHUE U MOCTpoeHHE. UTeHNEe KPYroBhIX JUarpamm.

Harasinnasi reomeTpust

Harnsinuaeie mpencraBieHust o Gurypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIyd,
yroJ1, JIOMaHasi, MHOIOYT OJIbHUK, YETBIPEXYTOJIBHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

B3aumHoe pacrnosniokeHue JABYX MPSMBIX Ha IUIOCKOCTH, HapajlielbHbIE IpPsSMBIE,
NEPIEeHIUKYIpHBIE MpsiMble. M3MepeHue paccTOsHUM: MEXKIY ABYMS TOYKaMHU, OT TOYKH N0
IPSIMOM, IJIMHA MapIIPyTa Ha KBAaJIpaTHOMN CETKe.

W3mepenue U moOCTpOEHUE YIVIOB C NOMOLIbK TPAaHCIOPTUPA. Buasl TpeyrosbHHUKOB:
OCTPOYTOJIbHBIN, NPSIMOYTOJIbHBIM, TYHOYTOJNbHBINA, pPaBHOOEAPEHHBIH, PABHOCTOPOHHUM.
YeTbIpEXYroabHUK, IPUMEPBI YETBIPEXYTOIbHUKOB. [IpAMOYroibHUK, KBaApaT: UCIOJIb30BAHUE
CBOWCTB CTOPOH, YIJIOB, AuaroHaieil. Mzo0pakeHne reoMeTpruueckux (GUryp Ha HeTMHOBAaHHOU
Oymare C MCIOJIb30BAaHMEM LUPKYIs, JUHEWKH, yrojbHHMKa, TpaHcnoptupa. [loctpoeHus Ha
KJIeT4aTou Oymare.

Ilepumerp wMHoroyroiapHuka. IloHstue ruomanu GuUrypbl, €AMHULBI H3MEPEHUs
wiomaan. [TpubmmxénHoe u3MepeHne IUIomaan (GUryp, B TOM 4YMCIIEe HA KBaJpaTHOW CETKe.
[TpubnnxEHHOE N3MEpEHUe JUTMHBI OKPY>KHOCTH, IJIOLIAU Kpyra.

CumMerpusi: LIeHTpalibHas, oceBas W 3epKanbHass cuMmMmerpuu. Iloctpoenue
CUMMETPUYHBIX (uUryp.

Harnsinuele npeacraBieHuss O INPOCTPAHCTBEHHBIX (UIYpax: Mapajliesenunes, Kyo,
npu3Ma, TMpamMmia, KOHyC, IMINHAD, map u cdepa. M300paxkeHne NpoCTpaHCTBEHHBIX (QUTYD.
[Ipumepsl  pa3BEPTOK MHOTOTPaHHMKOB, LWIMHApa U KoHyca. Coznmanue Mmojenei
POCTPaHCTBEHHBIX (pUryp (M3 Oymaru, MpoBOJIOKH, IUTACTUIIMHA U APYTHX MaTepHajIoB).

[Tonsitue 00bEMa, eauHUIBI uU3MepeHUs: o0bEMa. OOBEM  MPAMOYTOIHHOTO
napansenenunena, Kyoa.
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HNPEIAMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3yabTaThl OCBOSHHS MPOTrPaMMBbl Y4eOHOTO Kypca K KOHITy 0OydeHHs B
5 knacce:

Ymnciia v BBIYHCTIECHUS

[Tonumarh ¥ NMpaBUIBHO YNOTPEONIATh TEPMUHBI, CBSI3aHHBIE C HATypaJIbHBIMU YHCIIAMH,
OOBIKHOBEHHBIMH U JIECATUYHBIMU APOOSIMHU.

CpaBHMBATh U YIOPSI0YMBATH HATypallbHbIE YHCIIA, CPABHUBATh B IIPOCTEHIINX CIIydasix
OOBIKHOBEHHBIE IPOOH, AECATHUHBIC IPOOH.

COOTHOCHTHh TOYKY Ha KOOPJIWHATHOHW (YMCIIOBOM) MPSMOW C COOTBETCTBYIOIIMM €M
YHCIIOM M U300pakaTh HaTypalbHbIE YMCIIa TOYKAMH HAa KOOPIUHATHOM (YUCIOBOI) IPSMOIA.

BoimonusaTe apudmernyeckue ASMCTBUS ¢ HaTypajlbHBIMU YHCIIaMH, C OOBIKHOBEHHBIMHU
IpoOsSMHU B IPOCTEHIINX CITydasx.

BbInonHATE IPOBEpPKY, NMPUKUIKY pPE3ysbTara BbIUMCIEHUH. OKpYyrisTh HaTypajbHbIE
qucia.

Penrenne TeKCcTOBBIX 32124

Pemate TekcToBBIC 3a1a9M apUPMETHIECKUM CITOCOOOM U C IIOMOIIBIO OPraHU30BAHHOTO
KOHEYHOTO Tiepedopa BCeX BO3MOKHBIX BAPHAHTOB.

Pemats 3agaun, conepraiiye 3aBUCUMOCTH, CBS3BIBAIOIINE BEIMUUHBI: CKOPOCTh, BpEeMH,
paccTrosiHue, eHa, KOJIMYECTBO, CTOMMOCT.

Hcrnonb30BaTh KpaTKue 3aliCH, CXEMBbI, TAOUIbI, 0003HAYCHHS TIPHU PEIICHUH 3a/1a4.

HOJH)?;OBaTBCH OCHOBHBIMU CINMHULIAMHA I/I3M€p€HI/I$II I€HBI, MAaCCHI, paCCTOﬂHI/Iﬂ, BpeMeHI/I,
CKOPOCTH, BbIpakaTh OJJHU €UHULIbI BEJIMUYUHBI YEPE3 JIPYyTHUE.

W3Biiekath, aHATM3UPOBATH, OLICHUBATh  HH(OPMAIIHIO, IPEICTABICHHYIO B TAOIUIIE, HA
CTOJIOYATOW JUarpamMme, MHTEPIPETUPOBATh MPEJACTABICHHBIC JaHHBIC, MCIOJIb30BaTh JTaHHBIC
MIPY PEUICHUH 3a7a4.

Harnsinaasi reomerpus

[lonb30BaTbcs T€OMETPUUECKUMHM MOHATHUSAMU: TOYKA, HpsMas, OTPE3OK, JIyd, Yroi,
MHOT'OYTI'OJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTe mpHUMEpPHl OOBEKTOB OKPYXKAIOUIETO MHUpPA, UMEIOUIMX (OpMY H3YHYEHHBIX
reoMeTpUYecKux (puryp.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C yIJIaMH: BEpUIMHA, CTOPOHA;

C MHOT'OYTOJIBHUKaMH: YIroJj, BEpIIMHA, CTOPOHA, AMATOHAJIb;

C OKPY)KHOCTbBIO: paiuyc, AMAMETP, LIEHTP.

N300pakaTh H3y4deHHblE TreoMeTpuueckue (UIypbl Ha HEIMHOBAaHHOM M KJIETYaTOH
OyMare ¢ HOMOUIbIO UPKYJIS U JIUHEHKU.

HaxomuTe AJIMHBI OTPE3KOB HENMOCPEICTBEHHBIM H3MEPEHHUEM C IOMOLIBIO JIMHEHKH,
CTPOUTH OTPE3KHU 3aJaHHOMU JJIMHBI; CTPOUTH OKPYKHOCTh 3aJJaHHOTO pajnyca.

Hcnonp30BaTe CBOMCTBA CTOPOH M YIVIOB MpPSMOYTOJbHHMKA, KBajgpara M HUX
MIOCTPOEHHS, BBIUMCIICHUS IO U IEpUMETpA.

Bbruucnate nepuMeTp U miIomaab KBajapara, npsiMoyrojibHUKa, GUTyp, COCTaBICHHBIX U3
IPSIMOYTOJIBHUKOB, B TOM 4yHclie QUryp, N300pakEHHBIX Ha KJIeT4aTol Oymare.

ITonp30BaTbcs OCHOBHBIMM METPUUECKMMM E€AMHMIIAMHM W3MEPEHMS UIMHBI, IJIOLIA/IH;
BbIpaXaTh OJHU €IUHUIIbI BEJTMUUHBI YEPEe3 JIpYyTrHe.

Pacrnio3HaBath nmapasuienenumnes, Kyo;

HCIOJIb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, peOpo TpaHb, HU3MEpPEHHUs, HaXOIUTh
U3MEpeHus Mapauiesenumnesaa, Kyoa.

Boruncnsate 00bEM KyOa, mapasuienenunesna mo 3aJaHHbBIM U3MEPEHMSIM, IMOJIb30BaThCs
€IMHUIIAMU U3MEpEeHus 00bEMa.

Pemarp HecnoxHbIE 3a1a4d Ha U3MEPEHHUE T€OMETPUUYECKUX BEJIMYMH B MPAKTHUUECKUX
CUTYalUsX.
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[IpenmeTHbIe pe3yabTaThl OCBOSHHS MPOTrPaMMBbl Y4eOHOTO Kypca K KOHIy 0OydeHHs B
6 kiacce:

Yucsia v BIYMCTIEHUS

3HaTh ¥ MOHMUMATh TEPMUHBI, CBSI3aHHBIC C PA3IMYHBIMUA BUJIAMH YHCET U CIIOCOOAMH UX
3aIKCH, MEPEXOJUTH (€CIIM 3TO BO3MOXKHO) OT OJTHOM (DOPMBI 3aMMCH YKCIa K IPYTOH.

CpaBHUBATh W YIOPSIOYMBATH IIETbIC YHCIA, OOBIKHOBCHHBIE W JICCATUYHBIC APOOH,
CpPaBHUBATh YKCJIA OJTHOTO U Pa3HBIX 3HAKOB.

BeImonHATh, coderas yCTHBIE W MUChMEHHBIC TPHUEMBI, apu(PMETHUYECKHE ICHCTBHS C
HAaTYpaJIbHBIMM W  UEJIbIMH  YHUCJIaMH, OOBIKHOBEHHBIMH U JECATUYHBIMU  JAPOOSMHU,
MOJIOKUTENBHBIMHA U OTPULIATEIIbHBIMU YU CIIAMH.

BbluucisaTe 3HAUEHUS UYMCIOBBIX BBIPAKECHHM, BBIMOJIHATH MPUKUIKY U OICHKY
pe3yinbTaTa  BBIYUCIICHMI, BBIMNOJIHATH MpPeoOpa3oBaHUS YMCIOBBIX BBIPAXKEHHI Ha OCHOBE
CBOMCTB apu(METUICCKHX JACHCTBHIA.

COOTHOCUTh TOYKY Ha KOOPAMHATHOM MPSIMOW C COOTBETCTBYIOIIMM €W YHCIOM H
n300pakaTh YKciIa TOYKaMU Ha KOOPAUHATHOM MPSAMOMN, HAXOJIUTh MOAYJIb YHCIIA.

COOTHOCHUTH TOUYKHU B MPSMOYTOJIbBHOW CUCTEME KOOPAMHAT C KOOpAUHATAMU 3TOU TOUKHU.

OKpyTJISTh eI YHCTIa U IECATUIHBIE IPOOH, HAXOIUTh TPUOJIMIKESHUS YUCEIT.

YuciioBble 1 OyKBEeHHbIE BbIPAKECHUS

[Tonumate U ynoTpeOasiTh TEPMHUHBI, CBA3aHHBIC C 3aIUCHIO CTEMEHU YMCIIA, HAXOAUTh
KBaJIpaT U KyO YUCIIa, BEIUMCIATH 3HAUEHUS YHCIIOBBIX BBIPAXKEHUN, COJEPKAIINX CTEIICHH.

[Tonp30BaTbCsl MPU3HAKAMU JEIMMOCTH, PACKIAIbIBATh HATYpaJIbHbBIE YMCIIA HA MPOCTHIC
MHOHUTEIIH.

[Tonp30BaTbes MacITaboM, COCTABIIATH MPOIOPLIUU U OTHOILIEHHUSI.

Ucnonb3oBath OykBel i1 OOO3HAUYEHHs 4YHCEN TMpPH 3aMUCH  MaTeMaTHYeCKUX
BBIPAKEHHM, COCTABIISATh OYKBEHHBIC BBIPAXKEHUS U (POPMYIIbI, HAXOIUTh 3HAYCHHSI OYKBEHHBIX
BBIPAXXEHHH, OCYIIECTBIISAS HEOOXOIMMBIE MMOICTAHOBKU U MpeoOpa3oBaHusl.

Haxonuth HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemenne TekcToBBIX 3a/1a4

Pemrate MHOTOIIAroBbIE TEKCTOBBIE 337jaull ApU(PMETUIECKUM CIIOCOOOM.

Pemarp 3agaum, CBSI3aHHBIE C OTHOILEHUEM, MPONOPIUOHAIBLHOCTHIO BEJINYMH,
NPOIIEHTaMH, pelaTh TPU OCHOBHBIE 3a/1a4X Ha JPOOU U MPOLIEHTHI.

Pemars 3a1auu, cogeprxaliye 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIMYMHBI: CKOPOCTh, BPEMS,
paccTosiHUe, IIeHa, KOJIMYECTBO, CTOMMOCTb, MPOU3BOJAUTENBHOCTb, BpeMs, 00b&éMa paboOTHI,
UCIONB3Ysl apu(pMETHUYEeCKHe JCHCTBUS, OLIEHKY, NPUKHIKY, I0JIb30BaThCsl €AMHHUIIAMU
MU3MEpPEHUS COOTBETCTBYIOIIUX BEJIUYHH.

CocraBnaTh OyKBEHHBIE BBIPAXKEHUS 110 YCIOBUIO 33/1a4U.

W3BnekaTh MHPOPMALIMIO, IPECTABICHHYIO B Ta0IUIaX, HAa TMHEHHOMN, CTOI09aTol 1in
KpyroBOW AMarpaMMax, WHTEPIPETHUPOBATh IMPEACTABICHHbIE JaHHBIE, MCIOIb30BaTh JaHHBIE
IIPY PELIECHUN 3a7ay.

[IpencraBiasTs HHPOPMAIUIO C TOMOIIBIO TaOJIHNLL, JIMHEHHON U CTOIO0UATON Juarpamm.

Harusainast reomerpust

[IpuBoUTE TIpUMEPH OOBEKTOB OKPYXKAIOIIETO MHpa, UMEINNX (OpMy H3YUEHHBIX
FEOMETPUUECKUX IUIOCKUX M NMPOCTPAHCTBEHHBIX (PUTYp, MPUMEPHI PABHBIX M CHUMMETPHUYHBIX
buryp.

N300paxaTh ¢ MOMOIIBIO LUPKYJS, JUHEHKH, TpaHCIOPTHpPAa Ha HEITWHOBAHHOM H
KJIeT4aToi Oymare u3ydeHHBbIE IUIOCKHE TeoMeTpuueckue QUrypsl U KOHQUTypaluwu,
CUMMETpPUYHBIE QUTYDBI.

[Tonb30BaTbcsi TEOMETPUYECKHMH — TIOHATHUSMHU: PABEHCTBO  (QUTYp, CHMMETpHS,
HUCITIOJIB30BAThH TepMI/IHOJ'IOFI/IIO, CB${3aHHyIO C CHMMeTpHeﬁi OChb CI/IMMeTpI/II/I, HeHTp CI/IMMeTpI/II/I.

Haxonute BenuMYMHBI yIJIOB M3MEPEHUEM C MOMOIIBIO TPAHCHOPTHPA, CTPOUTH YTJIbI
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3aJJaHHOM  BEJIMYMHBI, II0JIb30BAaTbCA IIPU  DPELICHMM 3a4ad4  TpajyCHOM MEpoil  YIJIOB,
pacro3HaBaTh Ha YEPTEXKaxX OCTPIM, IPSAMOM, Pa3BEPHYTHIN U TYIOW YIJIbI.

BbruncnsaTe JUIMHY JOMaHOHM, NEPUMETP MHOTOYTOJIbHMKA, IOJb30BaThCS EAMHHUIIAMU
W3MEPEHHUS IJIMHBI, BbIpaXKaTh OJIHU €IUHULIBI U3MEPEHUS JUIMHBI YEPE3 APYTHE.

Haxoauts, ucnonb3ys 4epTEKHbIE MHCTPYMEHTBI, PACCTOSHUSA: MEXIY IBYMS TOUKAaMH,
OT TOYKH JI0 NPSAMOM, JUIMHY IIyTH HAa KBAJPATHON CETKE.

Bbruucnare miomans (GuUryp, COCTaBICHHBIX W3 MPSIMOYTOJIbHHUKOB, HCIOJIB30BATh
pa3OueHue Ha MPSMOYTOJbHUKU, Ha paBHbIE (DUTYPHI, TOCTpAaUBaHUE IO MPSIMOYTOJIbHUKA,
[I0JIb30BAThCS OCHOBHBIMU €IMHHMLIAMU HM3MEPEHHUs IUIOLIAJIM, BBIPAXKaThb OJHU EIUHMIIBI
W3MEPEHHUS TUIONIaN Yepe3 Apyrue.

Pacrnio3HaBath Ha MOAETSAX M U300PAKEHUAX MUPAMUAY, KOHYC, HWJIMHIP, UCIOJIH30BAThH
TEPMHUHOJIOTHIO: BEpIIMHA, pedpo, rpaHb, OCHOBAaHHUE, pPa3BEPTKA.

N300pakaTh Ha KJI€TYaTON Oymare mpsMOYTOJIbHBIN MapajuieIenue].

Boruncnsate 00bEM MPSMOYTOJIBHOTO Mapalijiesienumneaa, Kyoa, mojab30BaThCsi OCHOBHBIMU
€IMHUIIAMU U3MEPEHUST 00BEMA;

Pemate HecoHBIE 337a4l Ha HAXOKJIECHUE T€OMETPUUYECKUX BEIMYHMH B MIPAKTUUYECKUX
CUTYaLUsX.

15



TEMATHYECKOE INTAHUPOBAHHUE

S KJIACC

Ne HaumeHnoBanue KoaunuectBo IIporpamMHoe coaep:kaHue OcHOBHbIE BUBI 1eSITEILHOCTH 00y4aI0IHXCS 20P

n/n pa3ziesioB U TeM 4acoB
y4eOHOro npeamMera

1. | HarypanbpHsle uncia. 43 Hecstuynas cuctema cuucieHus. | UnuTaTh, 3aNMCbIBAaTh, CPABHUBATH HATypalbHbBIC YUCIIa; MpeAJaraTs M odcy:kaatTe | https://m.e
HewictBus c Psin HaTypanbHBIX YHCel. €noco0bl YIOpsSJOYMBAHUS YHUCET. dsoo.ru/7f4
HaTypaJIbHBIMHU Harypanpnsiii psia. Yucno 0. MN300pakaTh KOOPAUHATHYIO IPSIMYIO, 0TMeYaTh 4YHCia TOUKaMH Ha KOOPJAMHATHON 131ce
YHCIaMU. HartypanbHble uncia Ha MPSAMOM, HAXOJUTH KOOPAUHATHI TOUKH.

KOOPJUHATHOH NPSAMOM.
CpaBHeHuUE, OKpYTJICHHE
HaTypaJlbHBIX YUCEIL.
Apudmernueckue IeHcTBHIS

C HaTypaJbHBIMH YUCJIAMHU.
CBolicTBa HYJISl IPU CIOXKEHUU U
YMHO>XCHUH, CBOWCTBA €TUHHIIBI
TIPA YMHOXKCHHU.
IlepemecTurenbpHOE U
COYETaTEeIIFHOE CBOUCTBA
CIIOKEHUS U YMHOKEHUS,
pacrpeaenuTeabHOe CBOHCTBO
YMHOKEHHUSI.

Jlenurenu u KpaTHBIE YKCTIA,
pasnoKeHue uncia Ha
MHOKHUTEJH.

Henenue c ocratkoMm. [Ipocteie u
cocraBHble yncia. [IpusHaku
nenuMocTH Ha 2, 5, 10, 3, 9.
CreneHb ¢ HATYpaJIbHBIM
nokaszaresiem. YuciaoBbie
BBIPAYKEHUS; IOPSAAOK JEHCTBUH.
Penienne TekcToBbIX 3a7a4 Ha Bce
apupMeTHIECKre TeUCTBHS,

Ha JIBIDKEHUE U TIOKYTTKH

HccaenoBath cBoiicTBa HaTypanbHOTO psija, yicen 0 u 1 mpu croxeHUH u
YMHOKEHUHU.

Hcnonb3oBaTh NPpaBUJI0 OKPYTIICHHS HATypaJbHBIX YUCeNl. BBINOJHATH
apudmernyeckue 1eiicTBUS C HATYPAIbHBIMH YUCIaMU, BBIYUCISITH 3HAYCHUS
YHCIIOBBIX BBIPQKEHHH CO CKOOKaMHM U 6e3 CKOOOK.

3anuchIBaTh NPOU3BEICHHUE B BUJIE CTENICHH, YMTATh CTEIICHU, HCII0JIb30BATh
TePMHHOJIOTHIO (OCHOBaHME, IIOKA3aTelb), BHIYMUCIAATH 3HAYEHUS CTCTICHEH.
BbInoJHATH NPUKMAKY U OLEHKY 3HAUE€HUH YHCIIOBBIX BHIPAKEHUH, MpeiIaraTb u
NPUMEHATH NPUEMBI IPOBEPKHU BbIUHCICHUN.

Hcnonb30BaTh NPH BHIYMCIEHUAX IEPEMECTUTENBHOE U COUYETATENIBHOE CBOMCTBA
CJIOXKEHUSI 1 YMHOXKEHUSI, paCIIPEeIUTEIbHOE CBONCTBO YMHOXKEHHUS;
¢opmynupoBaTh U IPUMEHSATH MPABUJIA TPEOOPA30BAHNS YUCIOBBIX BHIPAKESHHM Ha
OCHOBE CBOICTB apupmMeTnyeckux neiicteuii. McciienoBaThb YHCIOBbIC
3aKOHOMEPHOCTH, BBIIBUTATh U 000CHOBBIBATH TMINIOTE3bI, GOPMYJIHPOBATH
000011eHHsT UBBIBO/IbI 110 PE3YJIbTaTaM MPOBEAEHHOTO HCCIE0OBAHMUS.
DopMyJIUPOBATH ONPe/IeSIeHIsl JICTUTENS U KPaTHOTO, Ha3bIBATh JCITUTENN U
KpaTHbIE YKCIia; PAaclo3HABATh IPOCTHIE U COCTaBHBIC YHCIIa; (POPMYJIMPOBATH U
NMPUMEHATH NPU3HAKHU JEIUMOCTH Ha 2, 3,5, 9, 10; npUMeHSITh aJrOpUTM
Pa3JIOKEHUs YKcia Ha POCThIe MHOXKUTENH; HAXOAUTb OCTaTKH OT JeJICHUS U
HETIOJTHO€UYAaCTHOE.

Pacno3naBaTh HCTUHHBIE U JIOXKHbBIE BBICKa3bIBAHUSO HATYPAIBHBIX YUCIIAX,
NMPUBOIUTH NPUMeEPbI 1 KOHTPIPUMEPDI, CTPOUTH BHICKA3bIBAHMA U OTPULIAHUS
BBICKa3bIBAHUM O CBOMCTBAX HATYpalbHBIX YHCEIIL.

KoHcTpynpoBaTh MaTeMaTHYeCKHE NMPe/IJI0AKEHUS C TIOMOIIBIO CBSI30K (I, I,
«ECJH..., TO...».

PemaTh TeKCTOBBIC 337241 apUPMETHIECKAM CIIOCOOOM, HCIOJIL30BATH
3aBHCHUMOCTH MEX/y BeTMIMHAMU (CKOPOCTh,BpEMSsI, paCCTOSIHHE; 1IeHa, KOJUYECTBO,
CTOMMOCTb | JIp.): AaHAJIU3HPOBATDH ¥ OCMBICJIMBATH TEKCT 33J]a4H,
nepedopMyTHPOBATH YCIOBUC, H3BJIEKATh HCOOXOIUMBIC IaHHBIC, YyCTAHABJIABATH
3aBUCHUMOCTH MEXJy BEIMUHHAMHU, CTPOMTD JIOTHUECKYIO LIETIOUYKY PACCYKIECHUH.
MopmeaupoBaTh X0 PEHICHHUS 3a/1a4H C TOMOIIBIO PUCYHKA, CXEMBI, TaOJIHIIBL.
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https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

IpuBoauTs, pa3dupaTb, ONEHMBATH pA3IMYHBIC pEIICHHS, 3alUCH PELICHHH
TEKCTOBBIX 3ajad.

KpuTuyeckn omeHMBaTh TOJYYEHHBIH pe3yJbTaT, OCYMIECTBIATH CaMOKOHTDOJIb,
HPOBEpsist OTBET HACOOTBETCTBHE YCIOBHIO, HAXOAUTH OIIHOKH.

Pemathb 3a1a9¥ ¢ HOMOLIBIO Nepebopa BCEX BO3MOXKHBIX BAPHAHTOB.

3HAKOMUTHCS ¢ HCTOPHEi pa3BUTHS apU(METHKH.

Harnsannas 12 Touka, mpsAMas, OTPE30K, JTy4. PacnosHaBaTh Ha 4epTeKax, PUCYHKAX, ONMUCBIBATH, HCIIOIb3Yys TEPMUHONIOTHIO, https://m.e
TEOMETPHSL. Jlomanas. M3mepenne qimHbI H300paxkaTh C MOMOILBIO YEPTEKHBIX HHCTPYMEHTOB: TOUKY, IPSMYIO, OTPE30K, Iy4, dsoo.ru/7f4
JIuanm Ha OTpE3Ka, METPUUECKUE €IUHHILIBI YTOII, IOMaHYI0, OKPY>KHOCTb. 131ce
TUIOCKOCTH. n3MepeHust HEL. OKpyxHOCTh | Pacno3HaBaTh, NPUMBOAUTH NPUMEPBI 0OBEKTOB PEATBHOTO MUPA, HMEIONINX (HOpMY
u xpyr. [IpakTuyeckas padora M3y4EeHHBIX (QUTYp, OLIEHHBATH UX JIMHEHHBIC pa3Mephl.
«IocTpoenue y3zopa u3 Hcnoan3oBaTh IMHEHKY U TPAHCIIOPTHP KaK HHCTPYMEHTHI ATl TIOCTPOSHUS U
OoKpyxHOCcTeW». Yro. [Ipamoit, W3MEPEHUS: M3MEPATH JJIMHY OTpe3Ka, BEIMYMHY YIJIa; CTPOUTH OTPE30K 3aJaHHOU
OCTpBI, TYIIOI U Pa3BEPHYTHIH JUIMHBI, YIOJl, 3a1aHHOM BEJIMUMHBI; 0TKJIABIBATH LIUPKYJIEM PABHBIC OTPE3KH,
yrisl. I3MepeHue yrios. CTPOMTH OKPY>KHOCTb 3aJaHHOTO Pauyca.
[IpakTiyeckaspadora H306pakaTh KOHQUTYpALUH TEOMETPHUECKUX (UTYpP U3 OTPE3KOB, OKPYKHOCTEH, NX
«IlocTpoeHHEYTIIOBY. yacTel Ha HEIMHOBAaHHOMW M KJI€TYaTOH Oymare; npeajiarathb, ONMChbIBaTh H
00CyKIATh CNOCO0bI, AATOPUTMbI [IOCTPOECHHUSL.
Pacno3naBaTh 1 H300paskaTh HA HETMHOBAHHOW U KJIETUYATON OyMare mpsiMoH,
OCTpBIii, TYIOU, pa3BEPHYTHINYTIIbI; CPABHMBATD YTJIbL.
Bor4ucasiTh JIMHBI OTPE3KOB, IOMaHBIX.
IToHMMAaTh M MCNOJIB30BATH NPH PellIeHUH 32124 3aBHCUMOCTH MEXIY eINHUIIAMI
METPUYECKOH CHCTEMBIMED; 3HAKOMHUThCH C HEMETPUIECKUMHU CUCTEMaMHU Mep;
BBIPAXKATh JIHHY B PA3THYHBIX €IUHUIIAX H3MEPEHHUS.
HccaenoBars Gurypsl u KoHGUTYpalmu, UCIOJb3Ys HIU(PPOBBIE PECYPCHI.
Harnannas 10 MHOroyrojbHUKH. OnuceiBaTh, HCNOJIb3Yysl TEPMUHOJIOTHIO, H300PAKATh C IIOMOIIBIO YePTEKHBIX https://m.e
TeOMETPHSL. YeTrIpEXYTOIbHHUK, HHCTPYMEHTOB M OT PYKH, MOJICTHPOBATh U3 OyMaru MHOTOYTOJIHUKH. dsoo.ru/7f4
MHOroyrojabHUKH. IPSIMOYTOJIbHUK, KBaaparT. IIpuBoANTH MPpUMePBI 0OBEKTOB PEATHHOTO MUPA, UMEIOINX (HOPMY TPEYTOJIFHHKA, 131ce

IIpakTryeckas pabora
«ITocTpoeHue NpsMOYroJbHUKA C
3aJlaHHBIMHU CTOPOHAMHU Ha
HEIIMHOBaHHOU Oymare».
Tpeyronbuuk. [lnomans u
MEPUMETP MPSMOYTOJLHUKA U
MHOTOYTOJILHUKOB,
COCTaBJIEHHBIX U3
MPSIMOYTOJIBHUKOB, €TUHUIIBI
M3MEpEHUS TUTOMIAIH.
IlepumeTp MHOTOYTOJIbHUKA.

OLIEHMBATD UX JIMHEWHbIE pa3MepBbl.

BoruncasiTe: nepuMeTp TpeyrojlbHUKA, MPSIMOYTOJIbHIUKA, MHOTOYTOJIbHUKA; TUIOIA/b
MpsIMOYTOJIbHHUKA, KBaApaTa.

H306pakaTh OCTPOYTOJbHBIE, IPSIMOYTOJbHBIE U TYNOYTOJIbHBIE TPEYTOJbHUKH.
CTpouTH Ha HEJIMHOBAHHOW U KJIETYATOH OyMare KBaJpat U MpsMOYTOJIbHHK C
3aJaHHbIMHU JIJIMHAMHA CTOpOH.

HccaenoBarh cBONiCTBA IPAMOYIOJBHUKA, KBAJpaTa IyTEM 3KCIIEPUMEHTA,
HaOJIoIeHNs], N3MEPEHNs, MOICIMPOBAHIS;, CPABHUBATH CBOMCTBA KBaJpaTa 1
MPSIMOYTOJIbHHKA.

KoHcTpynpoBaTh MaTeMaTHUyeCKHe MPeIJI0KEHHs C TTIOMOIIIBIO CBSI30K
«HEKOTOPBINY, «T00011». Pacno3dHaBaTh HCTUHHBIE W JIOKHBIE BBICKA3bIBAHUS O
MHOTOYTOJIbHUKAX, IPUBOJAUTH MPHUMeEPHI U KOHTPIIPUMEPHI.
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HccienoBath 3aBHCHMOCTD IUIOIAAN KBAJpaTa OT JUIMHBI €0 CTOPOHEL.
Hcnons30BaTh cBOiicTBA KBaAPaTHOM CETKH JUIS TOCTPOCHUS GUTYp; pa3duBaTh
NPSMOYTOJNBHUK Ha KBaJPaThl, TPEYTOJbHUKH; COCTABJIATDH (QUTYphI U3 KBAAPATOB U
MPSIMOYTOJIBHUKOB M HAXOAWTH UX IUIOMIAb, pa30UBaTh (GUTYpHI HA IPSIMOYTOJILHUKA
¥ KBaJpaThl 1 HAXOIUTh UX IIOMIAMb.

BripakaTh BeNMUUHY IUIOMAAN B PA3IHIHBIX €ANHALAXU3MEPEHUS METPHUECKOH
CHCTEMBI MEp, IOHUMATDH H HCMO0JIb30BATh 3aBHCUMOCTH MEXy METPUIECKUMU
eIMHNULIAMU U3MEPEHHMS IO MHOTOYTOJIbHUKA, IPSIMOYTOJIbHHUKA, KBaApaTa.
3HAKOMUTLCS ¢ IPUMePaMHU NPHMeHeHHs IUIOIAaN U IepIMeTpa B MPAKTHIECKUX
CUTYyaIUAX.

Pemate 3agaum U3 peanbHOM )KU3HU, NPeAJaraTb M 00CyK1aTh pa3InyHbIe
cnoco0bl pelieHus 3a1a4.

Jecstuanbie 1poou. 38 Jecatuynas 3anuck Apooeil. IpencraBiasiTh necATHYHYIO APOOb B BUjie OOBIKHOBEHHOH, YUTATh U 3alIMCHIBATD, https://m.e
CpaBHeHHUe eCATHYHBIX Ipo0eii. CPaBHMBATh JIECATUUHBIC IPOOH, MPeAaaraTb, 000CHOBBIBATH M 00CYKAATH dsoo.ru/7f4
JeiicTBus ¢ AeCATUYHBIMU CIOCOOBI YIOPSJOUNBAHHUS IECSITUUHBIX IPOOEH. 131ce
IpoOIMU. H300pakaTh IeCATUIHBIC APOOH TOUYKAMH Ha KOOPAWHATHOM MPSIMOIA.
OxpyrieHue AecATHIHBIX BhLISIBIATH CX0ACTBA U Pa3JH4Us IPaBHUI apUPMETHIECKUX ICHCTBHH C
IpoOeid. HaTypaJbHBIMU YHCIAMH W IECSITUIHBIMH JPOOSIMHU, OOBSICHATD UX.
Pemenne TekcToBBIX 3ajay, BoinmoaHATh apudmMeTHyeckne AEHCTBUS C JACCATUYHBIMHU JPOOSIMH; BBINOJIHATH
cozepskanux qpoou. OcHOBHBIE NPUKHAKY U OLIEHKY Pe3yIbTaTa BHIYUCICHUI.
3aJa4M Ha 1poou. IIpumensite  cBoiicTBa  apuMETHUSCKHX  JCHCTBHH Il palMOHAIM3ALNH
BBIYHUCIICHU.
IIpuMeHATH NPaBUJIO0 OKPYIJIeHUS AeCATHUHBIX Ipobeit. [IpoBoauTh HecIe10BaHUA
CBOMCTB JIECATUYHBIX JIpOoOEH, OMMpPasCh Ha YHCIIOBBIE SKCIIEPUMEHTHI (B TOM YHCIE C
MTOMOIIIBI0 KOMITBIOTEPA), BBIABUIATh THNOTE3bI U IPUBOIUTH UX 000CHOBAHHS.
Pacno3HaBaTh HCTHHHBIE U JIOKHBIE BEICKA3BIBAHUS O APOOSX, IPUBOJAMTH NMPUMeEpPHI
1 KOHTPIPUMEPHI, CTPOUTH BBICKA3BIBAHUSA U OTPUIIAHUS BBICKa3bIBAaHUII.
PemaThb TeKcTOBBIE 331a4H, COJlepIKaIINe APOOHBIE JaHHBIE, U HAa HAXOXK/ICHHUE YacTH
LEJIOro U IEJI0ro 10 €ro 4acTH; BhIABJIATHL HX CX0ACTBA M Pa3Iu4Hs.
MoaennpoBaTh X0 PEIICHHS 3a/1aull C IOMOIIBIO PUCYHKA,CXEMBI, TAOJIHIIBI.
IIpuBoanTs, pa3dnupaTh, OHEHUBATH PAa3IUYHbIE PELIEHNUS, 3aIUCU PELICHUI
TEKCTOBBIX 3a/1a4.
OmnepupoBath JpOOHBIMHU YHCIIAMH B PEAJIbHBIX )KU3HEHHBIX CUTYaIlUsX.
Kputnyecku oeHMBaTh IOJyYSHHBIH PE3yJIbTaT,0CYIIECTBISATH CAMOKOHTPOIIB,
MIPOBEPSIS OTBET HA COOTBETCTBHE YCIIOBHIO, HAXOUTH OIITHOKH.
3HAKOMUTBCS ¢ MCTOPHEi pa3BUTHS apU(METHKH.
Harnannas 9 Muororpanauku. M3o06paxenne Pacno3HaBaTh Ha 4yepTe:Kax, pUCYHKAX, B OKPY:KaloleMMUpe MPSIMOYTOJIbHBII https://m.e
TEOMETPHSL. MHOTOrpaHHHKOB. Monenn napajulesieniuIe i, Kyo, MHOTOTPaHHUKH, ONUChIBATh, HCIO0JIb3Ysl TEPMHHOJIOTHIO, dsoo.ru/7f4
Tena u ¢puryps: B MPOCTPAHCTBEHHBIX TEI. OLIEHUBATD JINHEHHBIE pa3MepHI. 131ce
IPOCTPAHCTBE. [IpsimoyronbHbIil IIpuBoaNTH NpUMepPHI 00BEKTOB PEaILHOIO MUPA, UMEIOIINX (POPMY MHOTOTPaHHHKA,
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napajuienenumen, kyo. Pa3séprku
KyOa 1 mapasuienenunesa.
[Ipaktnueckas padbora
«Pa3BépTKa KyOa».

O06BEéM Ky0a, IPSIMOYTOIEHOTO
napaJule/Ie e 1a.

NPSMOYTOJIEHOTO Mapaljieienunesaa, Kyoa.

M306paxkaTh Ky0 Ha KieTyaToit Oymare.

HccnenoBars cBoiicTBa Ky0a, MpIMOYrojbHOIO HapajuleNienune1a, MHOTOTPaHHUKOB,
UCTIONB3YS MOJIEIH.

Pacno3naBaTh M H300pakaTh pa3BEPTKU KyOa u mapamurenenuiena. Moae1npoBarb
Ky0 U mapajuresenunenn3 OyMard u mpo4nx MaTepraioB, 00BICHATH CIOCO0
MOJICTTMPOBAaHHS.

HaxoanTh u3MepeHust, BBIYHCIATH IUIOMAb TIOBEPXHOCTH;006EM Ky0a,
MPSMOYTOJBHOTO TapaieIeuIe a; HCCAeA0BaTh 3aBUCUMOCTh 00bEMa Ky0a oT
JUIMHBI eT0 pedpa, BBIABUIaTh U 000CHOBBIBATH THIIOTE3Y.

Hab6uronaTh M NPOBOAUTH AHAJIOTMH MEX]y TIOHATHSIMY IUIOINAAN U 00BbEMA,
MepuMeTpa U IUIOIaa IOBEPXHOCTH.

Pacno3HaBaTh UCTHHHBIC U JIOXKHBIE BEICKa3bIBAaHUS O MHOIOI'PAaHHHUKAX, IPUBOAUTH
NMpHUMepbI ¥ KOHTPIPUMEPHL, CTPOUTh BBICKA3bIBAHMSA U OTPUIIAHUS BHICKA3bIBAHUI.
PemaTs 3a5aum U3 peaibHOM KU3HU.

[oBTOpeHue u 10 [ToBTOpEHUE OCHOBHBIX MOHITHN | BBIYMCAATH 3HAUCHHS BHIPAKEHHI, COJCPIKAIINX HATYPATIbHbIC YKCIIA, https://m.e
00001IEenueE. 1 METOJIOB Kypca 5 Kiacca, OOBIKHOBEHHEIC U ICCATUIHBIC APOOH, BEITIONHATE MPEOOPA30BAHMS YHCEIL. dsoo.ru/7f4
000011IeHNE 3HAHUT. Bui6upaTs cniocod cpaBHEHHS YHCEIl, BRIYUCICHUH, IPUMEHSTH CBOICTBA 131ce
apupMeTHYECKUX JIeUCTBUH [UIs pAIlMOHAIN3AIMN BHIYUCICHHUI.
OcyuiecTBIATH CAMOKOHTPOJIb BHIITOTHIEMbIX ICHCTBHUN U CAMOIIPOBEPKY
pe3yJibTata BEIYUCICHHIA.
Pemath 3a1a4u U3 peaibHOM KU3HUA, MPUMEHATH MAaTeMaTHYeCKHEe 3HAHUSI JJIsI
peleHus 3a7a4 U3 APYruxX YIeOHbIX MPEAMETOB.
Pemarth 3a1a4u pa3HbIMHU CIIOCO0AMHU, CPABHUBATH - CIOCOOBI PEIICHMS 3a1a4H,
BbIOHPATh PAllMOHAJIBHBII crioco0.
OBIIEE 170
KOJIMYECTBO
YACOB I1IO
TTPOT'PAMME
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6 KJIACC

Ne /i HanmeHoBaHnue KonuyectBo IIporpammHoe cogepxaHue OcHOBHBIE BU/IbI 1eSITE€IbHOCTH 00yYaIOLIUXCS 30P
pasfesioB U TeM 4acoB
y4eOHOro npeamera
1. |HatypanbHble gncia. 30 Apudmernueckue IeHcTBHS BoInoyiHsTh apupMeTHYecKHe JeiicTBUS ¢ MHOTO3HAYHBIMHHATYPAIbHBIMHU YrciaMy, | https://m.eds

C MHOTO3HAYHBIMHU HATYPaIbHBIMHU
yriciaMu. UKCIIOBbIC BBIPAXKEHHUS,
TIOPSIIOK NEHCTBHUMA, HCIIOIB30BAHNE
ck000K. OKpyTIIeHNE HATYPaIbHBIX
ymcen. JlenuTenn U KpaTHBIC YUCIIA;
HanOOJBIINIA OO IEIUTEND U
HaMMEHBIIIee o0IIee KpaTHoe.
JenuMocTh CyMMBI U
MPOU3BEICHUS.

Jlenenue ¢ octatkom. Pemenue
TEKCTOBLIX 3a/1a4.

HaXOJNTh 3HAYEHUSI YNCIOBBIX BBIPAXKEHUI CO CKOOKaMH U 0e3 CKOOOK; BHIYHCIISITH
3HAYeHHs BBIPOKCHUI, COlEPIKAIINX CTETICHH.

BbINOJHATH NPUKUIKY U OLIEHKY 3HAYEHHH YMCIIOBBIX BHIPRKCHNH, MPUMEHSATh
npuémbl NpoBepkH pe3ynbrata. Acnonab30BaTh NPH BHIYHCIEHUAX TIEPEMECTUTEIBHOE
M COUYETATEIHHOE CBOICTBA CIIOXKEHHSI M YMHOXKEHHSI, PACTIPENICTUTEIEHOE CBOMCTBO
YMHOEHHS OTHOCUTEJIBHO CIIOKEHUS], CBOHCTBA apH(hMETHIECKUX NEHCTBHH.
HccirenoBaTh 4HCIOBBIE 3aKOHOMEPHOCTH, TPOBOANTH YUCIOBBIC SKCIICPUMEHTBHI,
BBI/IBUTaTh U 000CHOBBIBATHI HIIOTE3BI.

®opMyIHPOBATH OTIPEEeHUs JISTUTEINST K KPATHOTO, HAaUOOJIbIIEro o0Iero
JIENUTENS ¥ HAaNMEHBIIIEro 00IIero KpaTHoro, MPOCTOr0 U COCTABHOTO YHCEIT;
HCIOJIb30BATh OTUITOHATUA IIPU PEHICHUN 3a1a4.

IIpuMeHSITH AIrOPUTMBI BBIYHCIICHHST HAMOOJIBIIEr0 O0IIEr0IeIUTENS U HAUMEHBIIETO
00II1eT0 KPaTHOTO ABYX YHCEIN, TOPUTM PA3I0KEHUS YHCIIA Ha IPOCThIE MHOXHUTEIH.
HccnenoBarh yCIIOBUS JeTAMOCTH Ha 4 1 6.

HUccaenoBarsb, 00cy:kaaThb, GopMyTupoBaTh U 000CHOBBIBATH BBHIBOJ O YETHOCTH
CYMMBI, IPON3BEICHHS: IBYX YETHBIX YHCEI, IByX HEUETHBIX YHCIIE, YETHOTO U
HEYETHOTO YHCElI.

HccienoBarh CBOICTBA AETMMOCTH CyMMBI U IPOM3BECHUSINCEI.

IIpuBOANTH MPUMePHI YKCE C 33JaHHBIMH CBOMCTBaMH,

Pacno3HaBaTh BepHbIE U HEBEPHbIE YTBEPXK/ICHUS O CBONCTBAX YKCEll, ONPOBEPraTh
HEBCPHBIC YTBECPKACHUAC IMMOMOIIBIO KOHTPIIPHUMEPOB.

KoncTpynpoBaTh MaTeMaTHY€eCKHe MPeIJI0KEeHHSsI

C TIOMOIIBIO CBA30K «H», «HIIF», ECIH. .., TO...».

PemaThb TeKCTOBBIE 3aJa491, BKIKOYAIIHUC NOHATHUA ACIIMMOCTH, apI/I(pMeTI/IquKI/IM
croco0oM, HCIIOIB30BaTh IMepedop BCeX BO3ZMOKHBIX BAPHAHTOB.

MoaennpoBaTh X0 PEIICHHS 3a/1aul C HOMOIIBIO PUCYHKA,CXEMBI, TAOJIHIIBL.
IIpuBoauTH, pa36MpaTh, OLEHNBATH PA3INYHBIC PEIICHHS,3aIIMCH PELIEHUH TEKCTOBBIX|
3ajad.

KpunTuueckn oneHnBaTh NOTy4YeHHBIN PE3ybTaT, HAXOANUTH OLIMOKH, OCYIIECTBIST
CaMOKOHTPOJIb, POBEPSIsi OTBET HA COOTBETCTBHE YCJIOBHIO.

00.ru/7f4147
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Harmnsangaas reomerpus. 7 [lepnenauKyIApHBIE IPAMBIE. Pacno3HaBaTh Ha 4epTeKax, PUCYHKaxX CIlydad B3aMMHOTO PACIOIOKEHHS ABYX https://m.eds
[IpsiMbIe HA TIOCKOCTH. [MapannensHBIC TIPSMBIE. TIPSMBIX. 00.ru/7f4147
Paccrosinne mexny aAByMs H300pakaTh ¢ IOMOLIbIO YePTEKHBIX HHCTPYMEHTOB Ha HETMHOBAHHOW U KileT4aToH | 36
TOYKaMH, Oymare J1Be IepeceKaromuecIpsMbIC, ABE MapaieIbHbIC IPSIMBIE, CTPOUTH MIPAMYIO,
OT TOYKH JI0 IIPSIMOM, JUTHHA NepIEeHANKYJISPHYIO JaHHOM.
MapuIpyTa Ha KBajapaTHoii cetke. | [IppBoaAMTH MpUMepPbI NapayuICIFHOCTU U NEPIEHANKYIISIPHOCTH TPSIMBIX B
IPOCTPAHCTBE.
Pacno3sHaBaTh B MHOIOYTOJIBHUKAX NIEPIEHAUKYJISIPHBIE U [TAPAJUICIIbHBIE CTOPOHBI.
N300pakaTh MHOTOYTOJIEHUKH C TapalieIbHBIMH, IEePIEHIUKYIAPHBIMUA CTOPOHAMHU.
Haxoauthb paccTosiHUE MEXY ABYMs TOUKaMHU, OT TOUKH J10 IIPSIMOM, IJIMHY IIyTH Ha
KBaJIpaTHOM CETKe, B TOM YHCJIE HCIIOIb3Ys IU(POBBIE PECYPCHI.
Hpodu 32 OO0bIKHOBEHHAs P00, OCHOBHOEe | CpaBHHBATH M YHOPSA0YHBATH PpOOH, BRIOUPATH CIOCO0 CPaBHEHUS IpOOeii. https://m.eds

CBOWCTBO ApOOH, COKpAIICHHUE
npobeit. CpaBHEHHE U
YIOPSIIOYNBAHAE TPOOCH.
Jecsatuanbie ApoOU U METpUIECKas
cucreMa Mep. ApupmeTnyecKue
JIEACTBUS C OOBIKHOBEHHBIMH U
JECSITUIHBIMH APOOSMH.
OrtHonienue. JleleHre B JaAHHOM
OTHOIIIEHHH. MacIita0,
nponopuus. ITonarue npoueHTa.
Brrunciienue nporeHTa

OT BEJIMYHMHBI U BEJIMIHHEI 110 €€
MPOIICHTY. Pemenne TeKCTOBBIX
3a7a4, coiepKaIuX Ipoou u
nporeHTsl. [IpakTiuueckas padora
«OTHOLIEHNE IIUHBI OKPYKHOCTH K
e€ TuameTpy».

IIpeacTaBiasiTh AeCSATHYHBIE JPOOH B BHE OOBIKHOBEHHBIX Ip0o0Oeii 1 OOBIKHOBEHHBIC B
BUJIE JICCATHIHBIX, HCMOIb30BATh IKBUBAJIEHTHBIE NPeICTABIEHUS IPOOHBIX YHCET
IIPU UX CPAaBHEHUH, IPH BeIYHCICHUAX. M cnoIb30BaTh JeCATHIHBIE APOOH IIpU
peoOpa30BaHUU BEJIIMYMH B METPUUECKOM CHCTEME Mep.

BoinoJiHATH apudMeTnyeckue AeiicTBUS C 0OBIKHOBEHHBIMU U JIECATUUHBIMHU
JIPOOSIMHU.

BbIuucasiTh 3HaUEHUS BBIPAXECHUH, COJlepKaIUX OOBIKHOBEHHBIE U IECATHYHBIE IpOOH,
BBITIOJIHATH IPeoOpa3oBaHus ApoOeii, BHIOMPaTh cnocod, NPUMEHATh CBOHCTBA
apu(pMeTHYECKUX ISHCTBHUI IS pallMOHATN3aIINH BEIYHCICHHH.

CocTaBaATh OTHOIIEHHS U IPOMOPIMU, HAXOAUTH OTHOIIICHHE BEJIMUNH, JSTTUTh
BEJIMYHHY B JAHHOM OTHOILECHHH.

HaxoauThb 3KcnepuMeHTAIbLHBIM IIYTEM OTHOIIEHUE AJIHHBI OKPYKHOCTHU K €€
JUuaMeTpy.

HMHTepnpernpoBaTh MaciTad Kak OTHOIICHHE BEJIMYMH, HAXOAUTH MAcIITA0 IJIaHa,
KapThl U BBIYUCIISITH PACCTOSHHS, UCTIONB3YS MacIuTal.

OOBACHATH, YTO TAKOE IIPOLIEHT, YIIOTPEOIIATE 000POTHI PEUH CO CIIOBOM «ITPOLIEHTY.
BbipakaTh mponeHTH B Jpo0sX U ApOOH B MPOIICHTaX, OTHOIICHUE IBYX BEIMYHH B
mporeHTax. BbIYMCAATH MPOLIEHT OT YHCIIa M YHCIIO 110 €r0 MPOLICHTY.

OKpyrJasTh ApoOH U MPOIEHTHI, HAXOAUTH NPHOIKCHASTINCE.

PemiaTsh 3a1a4u Ha YaCTH, IPOIEHTHI, MPOTIOPIIMH, HA HAXOXKIEHHE ApooH (TIpoIieHTa)
OT BEJIMYMHBI ¥ BETIMYUHBITIO e€ Tpodu (IIPOIeHTy), 1podu (IpoLieHTa), KOTOPHIi
COCTaBIIAET OfiHA BeNU4KHa OT apyroil. [IpuBoauTs, pa3doupaTh, OLIECHNBATH
pa3NUYHbIE PELIEHHUs, 3aIUCU PELIEHUI TEKCTOBBIX 3a1a4.

H3BaexaTs nHGOPMALUIO U3 TaOINI] U AUArpaMM,HHTEPIIPETUPOBATH TAOIMYHbIC
JIaHHBIC, ONPEAEISITh HanOoJIblliee U HAUMEHbIIECE U3 NPEICTABICHHbIX JTaHHBIX.

00.ru/7f4147
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Harmnsangaas reomerpus. 6 OceBas cummMetpust. LlenTpansHas | Pacnmo3HaBaTh Ha uepTekax M H300paXKCHUSX, H300pakaTh OT PyKH, CTPOUTD C https://m.eds
Cummerpus. cummetpus. [loctpoenne TIOMOIITBI0 HHCTPYMEHTOB (PUTYPY (OTPE30K, JIOMaHyI0, TPEYTOIBHHUK, IPIMOYTOIBHUK, | 00.ru/7f4147
CHMMETPHYHBIX (uryp. OKPYXXHOCTb ), CHMMETPHUYHYIO JAHHOH OTHOCHTEIBHOIIPSIMOH, TOUKH. 36
IIpaktrueckas padora «OceBas HaxoauTh npuMepsl CHMMETPUH B OKpY>KaromeM Mupe. MoaeaupoBaTh u3 Oymaru
cumMmeTpusi». CUMMeTpHs B JBe (PUTypbl, CAMMETPHYHbIE OTHOCHTENILHO NPSMOI; KOHCTPYHPOBATh
MPOCTPAHCTBE. reoMeTPUYECKUEKOH(UTypaIiy, UCTIONB3Ysl CBOMCTBO CHMMETPHH, B TOM YHCJIE C
MOMOIIBIO IT(PPOBBIX PECYPCOB.
HccnenoBars cBOlicTBa M3yYeHHBIX (UTYp, CBS3aHHbIE C CHMMETPHUEH, HCIOJB3Ys
OKCIIEPUMEHT, HaOJII0IeHUE,MO/ICTIUPOBAHHE.
O00CHOBBIBATH, ONIPOBEPTaTh C IIOMOIIBIO0 KOHTPIIPUMEPOB YTBEPIKACHHS O
CHMMETpHHU QUTYD.
Belpakenns ¢ OykBamu. 6 [Ipumenenne OyKB IS 3aMTUCH Hcnonp30BaTh OYKBBI U 0003HAYEHUS YHCET, TIPH 3aIIMCUMATEMAaTHIECKUX https://m.eds
MaTeMaTHYECKUX BBIPaKCHUH 1 YTBEPKIACHHUH, COCTABIATH OyKBEHHBIE BHIPA)KCHHUS 110 YCIIOBHIO 3a1auH. 00.ru/7f4147
npennoxxeHnid. bykBeHHbIe HccirenoBaTh HECIIOKHBIE YHCIOBBIC 3aKOHOMEPHOCTH, HCTIONIB30BATH OYKBBI IS HX 36
BBIPAXKCHUS U YUCIIOBBIE 3aIHCH.
MOZICTAaHOBKH. byKkBeHHbIE BbI4ucJISITH YMCIIOBOE 3HAUCHNE OYKBEHHOT'O BRIPAKCHUSIIPH 3aJaHHBIX 3HAYCHUSX
PaBEHCTBA, HAXOKICHUE OyKB.
HEHM3BECTHOT'O KOMIIOHEHTA. 3anuchiBaTh (OPMYJIbI: IIEPUMETPA U TUIOLIAHM PSMOYTOJIbHUKA, KBaIpaTa; JUINHbI
DopmybL. OKPYKHOCTH, IUIOIIaN KPyra; BHINOJHATH BIYHCJIEHHUS 110 3TUM (OpMyJiam.
CocTaBaaTh GopMyJibl, BEIpaXKAIOUINE 3aBUCUMOCTH MEX/Y BEIMYMHAMH: CKOPOCTb,
BpeMSI, paCCTOSIHHE; 1IeHa, KOJINYECTBO, CTOMMOCTh; IPOU3BOIUTENBHOCTD, BPEMS, 00BEM
paboThI; BBIMOIHSITH BHIYUCIEHHUS 110 3TUM opmynam. HaxoaquTh HeM3BECTHBIN
KOMITOHEHT apH()METHIECKOTOAECHCTBHSL.
Harmnsnnas reomerpust. 14 YeTbIpEXyTroibHUK, MPUMEPHI H300pakaTh Ha HENMHOBAaHHOW M KJIETYATOH OymMare ¢ UCIIOJIb30BAHUEM YEPTEKHBIX https://m.eds

durypsl Ha IIOCKOCTH.

YETBIPEXYTOJIbHUKOB.
IIpssMOyronpHUK, KBagpar:
CBOMCTBa CTOPOH, YIJIOB,
JIMaroHaiei.

Msmepenue yrinos. Buast
TPEYTOJIHLHUKOB.

IlepumeTp MHOTOYroJIbHUKA.
[Tnomans purypsr. @opmyst
MepUMeTpa ¥ IIOMIAIH
npsMoyronbHuKa. [Ipubmmkéanoe
U3MEpeHHe IIomanu Guryp.
IpakTryeckas padora «I[lnomanp
KpyTray.

MHCTPYMEHTOB YETBIPEXYTOJIBLHUKH C 33/IaHHBIMU CBOWCTBAMHU:

C MapaIedbHBIMH, IEPIICHANKYIISIPHBIMH, PAaBHBIMH CTOPOHAMH, IPSMBIMH YTIIaMH 1
Jp., paBHOOeApeHHbIH TpeyronbHuK. [IpenaaraTes  00CyKAaTH CMIOCOOBI, AITOPHTMBbI
HOCTPOCHHUS.

HccaenoBatsh, UCNONb3Ys SKCIIEPUMEHT, HaOII0JeHNe, MOAEINPOBaHUE, CBOIICTBA
MPSMOYTONbHUKA, KBaIpaTa, pa3onBaTh Ha TpeyroyibHUKHA. O00CHOBBIBATH,
ONpoBEPraTh C MOMOIIBI0 KOHTPIIPUMEPOB YTBEPKAEHHS O MPSIMOYTOJIbHHUKE,
KBaJpaTe, pacno3HaBaTh BEPHbIC 1 HEBEPHBIC YTBEP)KICHHS.

H3MepaTH U CTPOUTH C TOMOIIBIO TPAHCIIOPTHPA YTIIBI, B TOM YHCIIE B
MHOT'OYTOJIFHUKE, CPABHUBATH YTJIBl; PACMO3HABATH OCTPHIE, IPSMBIE, TYTIBIE,
pa3BépHyThIe yribl. PacnosHaBaTh, H300pakaTh OCTPOYTOJIBHBIN, IPSIMOYTOJIBHBIH,
TYIOYTOJIbHBIN, paBHOOEIPEHHBIH, PABHOCTOPOHHHI TPEYTOJIbHUKH.

BuramncssiTe IepuMeTp MHOTOYTOJIbHHKA, IUIONIA(b MHOTOYTOJIbHHKA Pa30MeHHeM Ha
NPSMOYTOJIEHUKH, Ha paBHbIE (PUI'YpBI, HCIIOJIB30BATh METPHUYECKUE €INHHIIBI
U3MEPEHUs JUIMHBI U IIOLIaIu.

Hcnonp30BaTh NpUOJIHKEHHOE M3MePeHNe UIMH U IUIOIIA e Ha KieTyaTol Oymare,

00.ru/7f4147
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NpUOIKEHHOE N3MEPEHUEUTNHBI OKPYXHOCTH, TUIOIIAIN KPyTa.

ITonoxurenpHeie U 40 Ilensie yncna. Moaynb uucna, IIpuBoAMTHL NPHUMeEPBI UCIIOIb30BaHUS B PEAIbHOU XKU3HU II0JI0KUTEIIBHBIX U https://m.eds
OTpULATEIILHBIEC YUCIIA reoOMETpUYECKast UHTEPIpEeTalus | OTPULATEIbHBIX YUCEIL 00.ru/7f4147
Moyis. Yucnossle mpoMexyTku. | M3006paxkaTs Lienble Yucia, MOJI0XKUTENIbHBIE U OTPUIIATENbHbIE YUCIa TOUKaMH Ha 36
ITonoxxuTenbHbIE U OTPULATENBHBIE | YUCTOBON MPAMOIL, HCMOAB30BATH YHCIOBYIO NPAMYIO U1 CPABHEHHS YHUCEIL.
yncina. CpaBHEHHE IIpuMeHsiTh NpaBHIIa CPaBHEHUS, YIOPAAOYMBATH LIETIbIE YUCIA; HAXOAUTH MOIYJb
MOJIOKUTENBHBIX U OTPULIATENBHBIX | YACIA.
qHcedn. @opMyIHPOBATH NPABUJIA BEIUYUCICHUS C MTOJIOKUTEIBHBIMUY OTPULATEIbHBIMU
Apudmernueckne IeHCTBHUA 4YUCIaMH, HAXOAUTh 3HA4YCHHUH YUCIIOBBIX BBIPDAKEHHUH, COAEPKAIINX AEHCTBHUSA C
C TOJIOKUTENbHBIMU H MOJIOXKUTEIBHBIMH M OTPHLIATENbHBIMU yicIaMU. IIpHMEHATh CBOICTBA CIIOKEHNS U
OTPULATEIILHBIMU YUCIIAMH. YMHOXEHHUS ISl TPeoOpa3oBaHus CyMM M IIPOU3BEICHHH.
Pemenne TeKCTOBBIX 3a1ay.
IIpencraBneHue JaHHBIX. 6 IIpsimoyronbHas cucrema OOBSICHATH M MUTIOCTPUPOBATH NOHATHE TIPSAMOYTOJIBHON CHCTEMBI KOOPIMHAT Ha https://m.eds
KOOpPJUHAT Ha IUIOCKOCTH. IJIOCKOCTH, UCII0JIb30BAaTh TEPMUHOJIOIUIO; CTPOMTH Ha KOOPJUHATHOM INIOCKOCTH 00.ru/7f4147
KoopauHaThl TOUKH Ha TIIOCKOCTH, | TOYKH U (UTYpHI IO 3aJaHHBIM KOOPAUHATaM, HAXOAUTH KOOPAWHATHI TOUYEK. 36
abcrycca 1 opaMHarTa. YuraTh croi04aThie U KPYroBbIe THarpaMMbl; HHTEPIPETHPOBATD JaHHbBIE;, CTPOUTH
CronbuaTele U KPYroBble crosouartele fuarpammel. Mcnosbs30BaTh HHGOPMALHIO, TPECTABICHHYIO B TaOINIax,
JUarpaMMBbl. Ha JyiarpaMMax Juis peHIeHUsITEKCTOBBIX 3aJjad U 3a/1a4 U3 PeaIbHOM KU3HU.
[Ipaktrueckas padora
«[TocTpoenue quarpaMmm».
Pemenne TekcToBBIX 3a/ay,
COJIEpKAIUX JaHHbIE,
MpeCTaBICHHBIC B TA0IUIIaX U HA
Juarpammax.
Harnsignas reometpust. 9 [IpsimoyronbpHBIi napamienenumnes, | Pacno3naBaTh Ha yepTekax, pUCYHKaX, OMUCHIBATH TUPaMUAy, IPU3MY, HUIHHJD, https://m.eds

@urypsl B IpOCTPAHCTBE

Ky0, Ipu3Ma, mupamMuia, KOHycC,
MUIAHID, THap U cdepa.
M3o0pakeHne mpoCTPpaHCTBEHHBIX
¢uryp. IIpumeps! pa3BépTok
MHOT'OTPAaHHHUKOB, [WJIHHIPA U
KoHyca. [IpakTudeckas padora
«Co3pnanue moaenei
MPOCTPAHCTBECHHBIX (QUTYP».
[onstue 06bEMa; eqMHUIBI
n3MepeHus 00péma. O0bEM
MPSIMOYTOJIBHOTO
napajurenenumnena, kyoa, GopMmyIibt
00BEMa.

KOHYC, II1ap, M300paskaTh UX OT PyKH, MOAeINPOBATH U3 OyMary, INIaCTUIINHA,
npoBoJiokuu ap. [IpuBoANTH NpUMepPbI 00BEKTOB OKPYKAIOIIETO MUPA, MMEIOIITIX
(hopMBI HA3BAaHHBIX TEI.

Hcnosb30BaTh TEPMUHOJIOTMIO: BEPIIUHA, peOpo, IrpaHb, OCHOBAHHE, BHICOTA, PanycC
U IUaMeTp, pa3BEPTKa.

H3yuartsp, UCTIONIB3Ys SKCIIEPUMEHT, HaOII0AeHUE, N3MEPEHNE, MO ICITUPOBAHHE, B TOM
qycie KOMIBIOTEPHOE, U ONMMCHIBATH CBOIICTBA Ha3BaHHBIX TN, BIIBJIATD CX0ACTBA H
Pa3IHYMA: MEXTy NUPaMUI0H U IPU3MON; MEXIY LIUIUHIPOM, KOHYCOM U HIapOM.
Pacno3naBaTh pa3BEPTKHU NapajulesienuIea, Kyoa, Ipu3Mbl,IIMPaMHJIbl, KOHYyCa,
IIINHPA; KOHCTPYUPOBATH JaHHBIE TeJa U3 Pa3BEPTOK, CO3ABATH UX MOJEIH.
Co3naBaTh MOJe/IH TIPOCTPAHCTBEHHBIX (GUTYp (13 OyMaru,IpOBOJIOKH, IUTACTHINHA U
ap.)

H3MepsATh HA MOAeAX: [UTMHEI pEOEP MHOTOTPAaHHUKOB, THAMETP MIapa.

BoiBoauth gopmyay o0béMa NpsSMOYTOIHHOTO NapaijiesieuIeaa.

00.ru/7f4147
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BoruucasaTs no ¢popmyiam: 066EM NpsAMOYTOIRHOTO MapauIesenumnena, Kyoa;
HCTIONb30BaTh €ANHHIBI I3MEPEHUSI00BEMA; BHIYMCISITh 00BEMBI TEI, COCTABICHHBIX U3
KyOOB, MapajIeNenuIe0B; peliaTh 3aJa4H C PealbHbBIMU JAHHBIMH.

10. |IloBTopeHnue, 20 IToBTOpEHNE OCHOBHBIX MOHATUN U | BBIYMCAATH 3HaUEHMSI BBIPAXKEHUH, COAEpKAIINUX HATypaJIbHBIE, LIEJIbIE, https://m.eds
00001IeHue, METOZOB KypcoB 5 U 6 KITaccoB, TIOJIOXKHUTEIBHBIC M OTPUIATEIIHLHBICUNCIIA, OOBIKHOBEHHBIE H JCCATUIHBIC IPOOH, 00.ru/7f4147
cHCTeMaTH3alHs. 000011IeHre U cUCTeMaTH3alys BBITIOJHATH [TPE0OPa30BaHMS YUCEI U BBIPAKESHUH. 36

3HAHUH. Bui0upaTh cnioco6 cpaBHEHMS YKCEl, BHIYUCICHUHN, IPUMEHATh CBOICTBA

apupMeTHYeCKUX ASHCTBUI JUIsl pallHOHAIN3AIMY BEIYUCICHUI.
Pemarts 3a5a4u u3 peanbHON XKU3HU, NPUMEHATh MaTeMaTHYecKUe 3SHAHUS [T
pelIeHus 3a4a4 U3 IpYrux IpeaIMeToB.
Pemats 3aga4m pasHbIMHU cIOc00aMH, CPABHUBATh,BBIOMPATH CIIOCOOLI PEILICHUS
3ajaun.
OcymecTBIATh CAMOKOHTPOJIb BEINOIHAEMBIX IEHCTBUH 1 CAMOIIPOBEPKY pe3yIbTaTa
BBIYHCIIEHUH.

OBIIEE 170

KOJIMYECTBO

YACOBIIO

[TPOTPAMME
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PABOYAS ITPOTPAMMA YYEBHOTI'O KYPCA
«AJITEBPA» B 7-9 KJIACCAX

MNOACHUTEJIBHASA 3AIIUCKA

Anrebpa sBISIETCS OJHUM U3 OMOPHBIX KYpCOB OCHOBHOTO 001Iero oOpa3oBaHHs: OHA
o0ecrieynBaeT U3y4eHHe IPYrux TUCHUIUIMH, KaK €CTECTBEHHOHAYYHOIO, TaK ¥ TYMaHUTApPHOTO
IUKJIOB, €€ OCBOEHHE HEOOXOAMMO AJIsi MPOJOHKEHUST 00pa30BaHUsl U B MOBCEIHEBHOM JKHU3HHU.
Paszutne y 00y4aromuXxcsi HAYYHBIX TPEACTABICHUH O NPOHCXOXKAECHUH U CYLIIHOCTH
anredpandyeckux abCcTpakiui, crnocode OTpaKeHHsT MaTeMaTHYeCKON HayKol SBIECHUH U
IPOIIECCOB B NPUPOAEC MU OOLIECTBE, POJIM MATEMaTHYECKOTO MOJCIHPOBAHUS B HAayYHOM
MO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (hOPMUPOBAHHUIO HAYYHOTO MHPOBO33PEHHUS U KAYECTB
MBINUICHHS, HEOOXOAUMBIX JUIsl aJanTallid B COBPEMEHHOM Iu(ppoBoM obmiecTBe. M3ydenue
anredpbl o0ecreurnBaeT pa3BUTHE YMEHUSI Ha0II0/1aTh, CPaBHUBATh, HAXOAUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIUICHHUS, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU
NEHCTBUS U BBIBOABI, (GOPMYyIUpPOBaTh yTBepkaeHUs. OcBoeHHE Kypca anredpbl o0ecreurnBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYaroIIUXCS: OHU HCIONB3YIOT JACTyKTHBHBIE H
WHAYKTUBHBIE PacCYXJICHHUS, 000OIIeHHEe M KOHKPETH3aIUIo, a0CTparupoBaHHE W aHAJOTHIO.
OOyueHue anrebpe MpeanoyiaracT 3HAYUTETBHBIH O0BEM CaMOCTOSITEIBHON JCSTEIBHOCTH
0o0ydJaromuxcsi, TOITOMY CaMOCTOSITEIbHOE pEIleHHWe 3aJad  SBIACTCS  pealn3alueit
JeSITeTbHOCTHOTO TIPUHIINATIA O0YYIEHUSI.

B crpykrype mnporpammbl ydeOHOro Kypca «Amnrebpa» Uisi OCHOBHOTO OOILEro
00pa30BaHUsI OCHOBHOE MECTO 3aHHMAIOT COJAEP)KaTeNIbHO-METOAMUECKUE TMHIH: «Hucna u
BBIUMCIICHUSY, «ANreOpandeckue BBIpAXKEHUSN», «YPaBHEHUS U HEPABEHCTBa», «DYHKIUNY.
Kaxnas 3 3TuX copepkaTeIbHO-METOANYECKHIX JIMHUI pa3BUBACTCS HA MPOTSHKECHUH TPEX JIET
W3YYEHHUS Kypca, B3aUMOJICHCTBYsI C IPYTUMU €ro JUHUSIMH. B Xoae uzydenus ydyeOHOro Kypca
00y4aromuMCs TPUXOAUTCS JIOTHIECKH PACcCyKAaTh, UCTIOIb30BAaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBs3M ¢ 3TUM B mporpammy y4eOHOro Kypca «Anredpa» BKIIOUYEHBI HEKOTOPHIE OCHOBBI
JIOTHKH, TPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3/eiax MaTeMaTHYecKoro oOpa3oBaHUS H
CIIOCOOCTBYIOIITME OBJAJACHUIO OOYYAIOIIMMHUCA OCHOB YHHMBEpPCAIBHOIO MaTeMaTH4eCKOIo
a3bika. CozepKaTeNbHOM U CTPYKTYpHOM OCOOEHHOCThIO y4eOHOro Kypca «Anredpay sBisercs
€ro MHTETPUPOBAHHBINA XapakTep.

Copepxanve nuHMM «Yucaa W BBIYMCIEHUS» CIY)KUT OCHOBOM Ui JajbHEHIero
U3y4eHHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOyYaroIMXCs JOIMYECKOTO MBIIUICHUS,
(GOpMHUPOBAHUIO YMEHHSI TOJB30BATHCS AITOPUTMAMH, a TAK)Ke MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAMMBIX JJIsi MOBCEJHEBHOM XH3HHU. Pa3BUTHE MOHATHSA O YHCIe Ha ypOBHE
OCHOBHOTO 00IIIero 0Opa3oBaHWsl CBSI3aHO C PAIMOHAIBHBIMH W UPPANMOHAIBHBIMH YHCIIAMH,

dbopMupOBaHUEM TPEACTABICHUI O ACWCTBUTENHHOM  YHCe.  3aBepUICHHE  OCBOCHHUS
YUCJIOBOW JIMHUM OTHECEHO K CpelHeMY o01eMy o0pa30BaHHUIO.
Copmepxanne nByX anreOpadeckux JHHHA — «AnreOpandecKkue BBIpAXKCHHUS» U

«YpaBHEHHSI M HEpPaBEHCTBa»  CHOCOOCTBYeT  (OPMHUPOBAHMIO Yy  OOy4aroumxcs
MaTeMaTHYeCKOro ammnapaTa, HEOOXOJMMOIro JJIsi peIIeHUs 3ajJad MaTeMaTUKH, CMEXHbIX
NPEIMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX 3a/1ad. Ha ypoBHE OCHOBHOTO 00IIEro 00pa3oBaHHS
y4yeOHbI  MaTepuana TIpyNIUpyeTcs BOKPYr  palMOHAJIbHBIX  BbIpakeHUH.  Aunrebpa
JAECMOHCTPUPYET 3HAUCHUEC MAaTEMAaTUKWU KaK A3bIKA AJIA IMOCTPOCHUA MATCMATHYCCKUX MO,ZIeJ'IeI\/’I,
OTHCAHMs MPOLECCOB U SBJICHUH peabHOro Mupa. B 3amaun oOyueHus aiaredpe BXOIAT TaKxke
}IaJ'IBHeI\/’IIHee Pa3sBUTHUC AJITOPUTMUYCCKOTIO MBIIIJICHUS, HCO6XO)II/IMOFO, B YaCTHOCTHU, I
OCBOCHMS Kypca HH(MOPMATHKH, M OBJIAJCHHE HAaBbIKAMH JEIyKTUBHBIX PAaCCYXICHUI.
[IpeoOpazoBanre CUMBOJBHBIX (OPM CHOCOOCTBYET PAa3BUTHIO BOOOPAKEHHUS, CIIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPYECTBY.

Conepxxanrie  (QyHKIMOHATBHO-TpPAQUUECKOW JIMHUM  HAIEIeHO Ha  MOJy4YeHHE
00yJaromuMucs 3HaHUN 0 PYHKIUAX KaKk BaKHEHIIeH MareMaTHU4ecKod MOZIENH Ul ONUCAHUS
U HCCIICZIOBAaHUS Pa3HOOOPA3HBIX IPOIIECCOB M SIBICHWH B Tpupojae W odOmectse. M3ydenne
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MaTepuaja CIIOCOOCTBYET Pa3BUTHIO y OOYYAOLIMXCS YMEHHUS HCIOJIb30BaTh pa3IHUHBIC
BBIpa3UTEIIbHBIC CPEJICTBA SI3bIKA MAaTEMAaTUKH — CIIOBECHBIC, CHMBOJIMYECKHE, TpaduuecKue,
BHOCHUT BKJIaJ] B ()OPMHPOBAHHUE MPEICTABICHHUI O POJU MAaTEMATUKU B Pa3BUTHU IIUBUIM3AIINN
U KYJIBbTYPHI.

Cornacno yuebHOMY IulaHy B 7-9 Kiaccax wu3y4aercsi y4eOHBIH Kypc «Anredpay,
KOTOPBIM BKIIIOYAET CIIEAYIOIINE OCHOBHBIC pa3fielibl cojepxaHus: «Uucia W BBIYHCICHUSY,
«AnredpandecKue BoIPAKEHUS», «YPaBHCHHUS U HEPABCHCTBAY, «DyHKIIMNY.

OO1m1ee 4nciI0 9acoB, PEKOMEHOBAHHBIX JUISI U3YYEHUS YIeOHOTO Kypca «Airedpay,
306 gacos: B 7 knacce — 102 gaca (3 gaca B Henenio), B 8 kiracce — 102 waca (3 gaca B Hezenio),
B 9 kiacce — 102 gaca (3 yaca B HeZIelto).
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COJAEPKAHUE OBYYEHUA
7 KJIACC

Yucia 1 BBIYUCICHUSA

JlpoOu OOBIKHOBEHHBIE M JECATHYHBIC, MEPEXOA OT OAHOH (HOpMBI 3ammcu Ipodel K
apyroi. IloHsATHE panMOHAIBPHOIO YMCIIA, 3aIIMCh, CPABHEHUE, YIIOPSINOYMBAHUE PALIMOHAIBHBIX
yrcen. ApudMeTnueckue IEeHCTBHS ¢ pallMOHAIBHBIMH YHcIamMu. Perienue 3aiad U3 peaqbHOU
IPAaKTUKU Ha 4acTHu, Ha ApoOHu.

Crenenb ¢ HaTypaJbHBIM IOKa3aTeJeM: OIpeesieHHe, MPeoOdpa3oBaHue BBIPAKECHUN Ha
OCHOBE ONpeAETIeHUs, 3aIich 00bIINX yuced. [IponeHTsl, 3auch NpoLEHTOB B BUAE APoOHU U
npoOu B BHJIE NPOIEHTOB. TpU OCHOBHBIC 3a/1a4d HA MPOILCHTHI, PEIICHHE 3a/1a4 U3 PEaTbHOM
IIPAKTUKU.

[IpumeHeHne NpU3HAKOB JAE€IMMOCTH, Pa3I0KEHNE HA MHOXKUTEIN HATYPAJIbHBIX YHUCEN.

PeasibHbIe 3aBUCUMOCTH, B TOM YHUCIIE IpsAMasi U 0OpaTHas IpONOPLUOHATIBHOCTH.

Anredpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YNCIOBOE 3HAYCHHME BBIPAKCHUSA C IEPEMEHHOM. J[OIyCTUMBbIE 3HAYECHMS
nepeMeHHbIX. IIpencraBieHue 3aBUCUMOCTHM  MEXIY BEIMUYMHAMM B BUAE (HOPMYIIBL
Boruncnenus no ¢opmynam. IIpeobpazoBanne OyKBEHHBIX BBIPaXKEHUMN, TOXKAECTBEHHO PaBHBIE
BBIpQXCHUSI, IPaBUJIa NIPEOOPa30BaHUS CYMM M IIPOM3BENIEHUM, IPAaBUJIa PACKPBITUS CKOOOK U
HPUBECHUS IOJJOOHBIX CIIaraeMblX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [10KA3aTEJIEM.

OpnowieHbl 1 MHOrowIeHsl. CteneHb MHOrouaeHa. CloxXeHue, BBIYUTaHUE, YMHOKECHHE
MHOTOWIEHOB. @OpMyJIbl COKPAIEHHOIO YMHOXEHUS: KBaJApaT CyMMbl M KBaApaT PpPa3HOCTH.
@dopmyna pa3HOCTH KBajparoB. Pa3iiokeHHEe MHOIOWIEHOB HA MHOXKMTEIH.

YpaBHeHHUs H HEPaBEHCTBA

VYpaBHeHHEe, KOPEHb ypaBHEHHUs, NIpaBUiia IpeoOpa3oBaHus YPaBHEHUS, PABHOCUIBHOCTD
YpaBHEHUM.

JIuHeliHOE ypaBHEHHE C OJHOM IEPEMEHHOW, YMCIIO KOPHEW JIMHEHHOrO YpaBHEHHS,
pelieHue JMHEWHbIX ypaBHeHuM. CocTaBieHHE YpaBHEHHUH IO YCIIOBUIO 3ajnaud. Perienue
TEKCTOBBIX 3aJa4 C TIOMOILBIO YPABHEHUM.

JIuneiiHOe ypaBHEHHE C ByMs MepeMeHHBIMU U ero rpaduk. Cucrema IByX JHMHEHHBIX
YpaBHEHMH ¢ JByMs IepeMeHHbIMH. PelieHune cucreM ypaBHEHMH CIOCOOOM IOACTAHOBKH.
IIpuMepsl perieHns TEKCTOBBIX 3a7a4 ¢ TIOMOIIBIO CUCTEM YPAaBHEHMIA.

DOyHKIUH

Koopannata Toukun Ha mpsiMoil. UucioBele NpoMeXyTKU. PaccrosiHHe MEXIy ABYMS
TOYKaMU KOOPJAMHATHON IIPSIMOM.

[IpsmoyronbHas cucrema koopauHat, ocu Ox m Oy. Abcuucca U opauHaTa TOYKH Ha
KOOpAMHATHOM TIuiockocTH. [lpumeps! rpadukoB, 3amaHHbIX (Qopmyinamu. UrteHue rpapukon
peanbHbIX 3aBucuMmocTed. [lonstue ¢ynxkuun. I'padux ¢ynkuuu. CpoiictBa  QyHKIMI.
Jluneiinas ¢pynkuus, e€ rpaduk. I'paduk ¢ynkuuu y = |x|. ['padudeckoe perieHne TUHEHHBIX
YPaBHEHUU U CUCTEM JIMHEMHBIX YPAaBHEHUIA.

8 KJIACC
Yuca v BbIYMCTIEHUS
Ksagparseiii kopers u3 uucina. [lonarue 00 wppamuoHambHOM umcie. JlecaTuuHbie
npUOIKEHUs UPpAlMOHANIBHBIX uncen. CBoiicTBa apuMETUUECKUX KBAJpPAaTHBIX KOPHEH M HX
MpUMEHEHNE K TMPeoOpa30BaHMUIO YHCIIOBBIX BHIPAKEHUW W BBIUUCICHUSAM. JleHCTBHUTENbHBIC
Yucla.
CreneHb c 1enbIM MoKaszaTesieM u e€ cBoiicTBa. CTaHaapTHas 3alucCh YHUCIa.

Auredpanyeckue BbIpaKeHH
KBagparHslil TpEXUiIeH, pa3IoKeHUE KBAIPATHOTO TPEXWICHA HA MHOXKHUTEIIHN.
Anrebpanueckas ApoOb. OCHOBHOE CBOMCTBO anredpanueckoil apobu. Croxenue,
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BBIUUTAHNE, YMHOXKEHUE, JeJeHUe airedpanueckux aApoOeil. ParmoHanbHble BBIpaKEHUS M UX
npeoOpa3oBaHueE.

YpaBHeHNs1 M HEPaBEHCTBA

KBagpatHoe ypaBHeHHe, GopMmylia KOpHEW KBaJpaTHOTO ypaBHeHHsA. Teopema Buera.
Pemenue ypaBHEHHWIA, CBOASIIMXCA K JIMHEHWHBIM H KBaapaTHbIM. [Ipocteimme apoOGHO-
paloHaIbHbIE YpaBHEHUS.

I'padmueckas uHTEepnpeTalysi ypaBHEHUN ¢ JBYMs] IEPEMEHHBIMH U CHUCTEM JIMHEWHBIX
YpPaBHEHUN C JIBYMs IepeMeHHbIMU. lIpuMepbl pemeHus CUCTEeM HENMHEHMHBIX YpaBHEHHU C
JIBYMsI [IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 33729 alNreOpandecKum Crocooom.

UucnoBble HepaBEHCTBA M HX CBOWCTBAa. HepaBeHCTBO ¢ OJHOM MEpPEeMEHHOM.
PaBHOCMIIBHOCT, HepaBeHCTB. JIuHeliHble HeEpaBeHCTBA C OJHOW nepeMeHHOH. CucTeMbl
JIMHEWHBIX HEPABEHCTB C OJIHOM NMEPEMEHHOM.

DOyHKIUUHA

[Monsarue ¢pynkumuu. O6GNACTb ONpeNeNeHus] U MHOXKECTBO 3HaueHUH ¢pyHkuuu. CrnocoOsl
3a1aHusl PyHKITUH.

I'papux ¢yskuuu. Yrenune cBoiictB (ynkmmm mno e€ rpaduky. Ilpumepsr rpadukon
(byHKLUH, OTpaXXaIOLUX PealbHbIE IPOLECCHI.

@OyHKIUH, ONMUCHIBAIONIME MPSIMYI0 U OOpaTHYIO MPOMOPLUUOHATBHBIE 3aBUCHMOCTH, HX
rpaduxu. yakimn y = X2, y = x3, y =Vx, y=[x|. [paduueckoe peureHie ypaBHEHHH 1 CHCTEM
YpaBHEHUM.

9 KJIACC
Yucjia 1 BIYMCTEHUS

ParnonanbHble 4nciia, HPpalMOHAIbHBIE YUCIIA, KOHEUHbIE U OECKOHEUHBIE IeCATUUHbIC
npodu. MHOXKECTBO JICHCTBUTENBHBIX YHUCEN, JACWCTBUTENbHBIE YHCIA KaK OECKOHEYHBIC
JecaTu4Hble  ApoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHUE  MEXIY  MHOXXECTBOM
JICUCTBUTEIIbHBIX YUCET U KOOPAUHATHOM MPSAMOIA.

CpaBHeHUE JEMCTBUTENBHBIX 4Mcel, apupMeTHYeCKHe ACUCTBUS C JIEHCTBUTENbHBIMU
YHCIIAMH.

PazMepbl 0OBEKTOB OKpYIKAIOLIET0 MHpPa, JUIMTEIBHOCTh MPOLECCOB B OKpY’KaroOIIeM
MHpe.

[TpubnuxEéHHOe 3HAaYEHHE BEJIWYMHBI, TOYHOCTh MNpHOMMKeHHs. OKpyrjIeHHe 4Yucell.
IIpuknaka v OLEHKA pe3yJIbTaTOB BEIYMCICHHM.

YpaBHeHus 1 HEpaBeHCTBA

JIuneliHoe ypaBHeHHe. PemieHue ypaBHEHMI, CBOIALIMXCS K JIMHEWHBIM. KBanpaTHoe
ypaBHeHUe. Penienue ypaBHEHNM, CBOAAIINXCSA K KBaPATHBIM.

bukBanpaTtHoe ypaBHeHue. IIpuMepbl pelieHuss yYpaBHEHHM TpETbe W 4YEeTBEPTOMH
CTEINEHEN Pa3I0KEHUEM Ha MHOKUTEIIN.

Pemenne  npoOHO-pallMOHANBHBIX ~ ypaBHeHHWU.  PeleHue  TEKCTOBBIX  3ajaad
areOpanyeckuM METOOM.

VYpaBHeHHe ¢ AByMsI MepeMEHHBIMU U ero rpaduk. PemeHue cucreM ABYX JMHEWHBIX
YpaBHEHUU C IBYyMs IIEpEMEHHBIMU. PellleHHMe CHCTeM IBYX YpaBHEHHH, OJHO M3 KOTOPBIX
JUHEIHoe, a Ipyroe — BTOpPOW cTeneHu. ['paduueckas MHTEpHpeTalus CUCTEMbl ypaBHEHUH ¢
JBYMSI IIEPEMEHHBIMU.

Pemenne TekcToOBBIX 3ajau anreOpanyeckuM crnocoOoM. UunciaoBble HEpaBEHCTBA U UX
CBOICTBA.

Pemrenne nMHENHBIX HEPABEHCTB C OJHOM NEpEeMEHHOW. PemeHme cuUcTeM JIMHEHHBIX
HEpaBEHCTB C O/1HOM mepemeHHOU. KBanpaTHble HepaBeHCTBa. ['paduueckas MHTEpHpeTanus
HEPaBEHCTB U CHCTEM HEPABEHCTB C JIBYMsI [IEPEMEHHBIMH.

DOyHKIUHA
Ksagparnunas ¢ynknus, e€ rpaduk u cBoictBa. [lapabona, KOOpAMHATHI BEPUIUHBI
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napaboIIbl, 0Cb CAMMETPHH MapadoJIbl.
I'paduky QyHKImii: y = £x, y = Ax + b, y = £/x, y = x°, y =\x, y = |x| ¥ ux cBOlHcTBa.

YucioBble 10CJI€10BATEIBHOCTH H POIPECCHH
[TonsTHE YMCIOBOM MOCIENOBATEIIBHOCTH. 3alaHUE MTOCIIEJ0BATEIbHOCTH PEKYPPEHTHOM
dbopmyIoit u GopmyIoi n-ro 4ieHa.
Apudmernueckass U reoMmerpuueckas nporpeccud. DopMmynbl  n-ro  4jeHa
apu(METHUECKON U TeOMETPUIECKOM MPOTPECCHii, CYMMBI IEPBBIX N YICHOB.
N300pakeHne 4ieHOB apu(METHYECKOW M IeOMETPUYECKOM Iporpeccuil TOUKaMu Ha
KOOpPJMHATHOM IIOCKOCTU. JINHENHBIN 1 SKCIOHEHIIUAIbHBINA pocT. CI0XKHBIE IPOLIEHTHI.
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IHNPEIMETHBIE PE3YJIBTATHI

[IpenmeTHbIe pe3ynbTaThl OCBOEGHUS MPOrpaMMbl YUeOHOTO Kypca K KOHIly 0Oy4eHus B
7 kjaacce:

Yuciia v BBIYUCTCHHUS

BeImonHATh, coderas yCTHBIE M NMUChMEHHBIC MPHUEMBI, apuPMETHUICCKHE IEHCTBUS C
paloHaIbHBIMU YHCIIAMHU.

HaxomuTh 3Ha4eHHs] YHCIOBBIX BBIPAKECHUU, MPUMEHSTh Pa3HOOOpa3HBIC CIIOCOOBI H
npuéMbl BBIUMCIICHHUS 3HAUYEHUU JPOOHBIX BBIPAKEHUH, COJEp)KAIIMX OOBIKHOBEHHBIE U
JeCATUYHBIE TPOOH.

[lepexoauth OT 0HOI (OPMBI 3aMKUCU YHUCET K APYroi (IpeoOpa3oBbIBATh AECITUUHYIO
Ipo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTH B OECKOHEYHYIO
JECATUYHYIO APOOB).

CpaBHUBATH U YIOPSI0YMBATH PAlIMOHAIBHEIE yncia. OKPYyTIsITh YUCIA.

BbInonmHATE NPUKKUIKY U OLEHKY pe3yJibTaTa BHIYMCICHUH, OLEHKY 3HAUEHUN YMCIOBBIX
BBIpQXCHHI. BBITIOMHATE AEWCTBUS CO CTENECHSIMU C HATYPaTbHBIMU MTOKA3aTEIISIMH.

[TpuMeHsTh IPU3HAKK JEIMMOCTH, PA3I0KEHHE HA MHOYKUTENIN HATYypaIbHBIX YHCEI.

Pemarp mpakTUKO-OPUCHTHPOBAHHBIC 3a/1ayl, CBS3aHHBIC C OTHOIICHUEM BEJIIMYUH,
MPOMOPIIMOHAILHOCTBIO BEJIMUWH, IPOIIEHTAMH, HHTEPIIPETUPOBATH PE3YJIbTATHI PEIICHHS 3a1a4
¢ Y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTPUBAaEMbIX OOBEKTOB.

Anredpanyeckue BbIpaKeHUs

Hcnonp3oBarh anreOpanyecKkyr0 TEPMHUHOJIOTMIO M CHUMBOJIMKY, IPUMEHATH €€ B
npoliecce OCBOCHUs y4eOHOro MaTepHara.

HaxoauTs 3HaueHMs1 OyKBEHHBIX BBIPAKEHHUH MTPH 3aJaHHBIX 3HAYEHUSIX EPEMECHHBIX.

BeinonHATe npeoOpa3oBaHus LEJI0Tr0 BhIPaKEHHsI B MHOT'OYJICH NPUBEIEHUEM MTOA0OHBIX
CJIaraéMbIX, paCKpbITUEM CKOOOK.

BBINONMHATE YyMHOXEHME OJHOWIEHa HAa MHOTOWIEH M MHOTOWIeHa Ha MHOTIOYIIEH,
OPUMEHATH (POPMYITBI KBapaTa CyMMBI M KBaJIpaTa pa3sHOCTH.

OcCyIecTBIATh Pa3oKEHNE MHOTOWIEHOB HAa MHOXHUTENIN C IOMOIIBIO BBIHECEHMS 3a
CKOOKHM OOLIero MHOYKUTENs, TPYNIUPOBKU CJaraéMblX, IpUMEHEHUs (POpMys COKpaIi€HHOTO
YMHOXEHHUS.

[IpumensTh mpeoOpa3oBaHHs MHOTOUYIEHOB /I pELIEHUS pa3IuyHbIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOU MTPAKTHKU.

Hcnonb30BaTh CBOMCTBA CTENEHEN C HATYpaJIbHBIMU MTOKA3aTeIsIMU JUIsl peoOpa3oBaHUs
BBIPAKECHUI.

YpaBHeHus U HEpaBeHCTBA

Pemrate nuHelHbIE ypaBHEHHUS C OJHOM IEPEMEHHOMU, MPUMEHSSA MPaBUIIa IIEpPEXoAa OT
HCXOJIHOTO YpaBHEHHUS K pPaBHOCWIBHOMY eMy. lIpoBepsATh, sBIIA€TCS JIM YHUCIO KOPHEM
YpaBHEHU.

[IpumensTh rpaduueckre METOIbl P PEIICHUN JTUHEWHBIX YPAaBHEHUH U UX CHCTEM.

[TonGupath mpuMepsl Map YHUCEN, SBISIOLMXCA PELICHHEM JMHEHHOro ypaBHEHMS C
JIBYMsI IIEPEMEHHBIMHU.

Ctpoutb B KOOPIMHATHOW TIJIOCKOCTH TIpaduK JUHEWHOTO YpaBHEHHUS C JABYMs
MEePEMEHHBIMHU, MOJIb3YACh IpaUKOM, TPUBOJUTH IPUMEPHI PEIICHUS YPABHEHHUS.

Pemrate cuctembl IBYX JIMHEHHBIX YpPaBHEHUH C JBYMS IIEPEMEHHBIMH, B TOM YHCIE
rpaduyecku.

CocTaBnaTh M pemarh JUHEHHOE YPaBHEHHME WJIM CUCTEMY JMHEMHBIX YpaBHEHUH I10
YCIIOBHIO 3a/1a4¥, WHTEPHPETHPOBATH B COOTBETCTBHHM C KOHTEKCTOM 33/1aydl IOJY4ECHHBIN
pe3ynbTar.

DOyHKIUUHA
N300paxaTh Ha KOOPAMHATHOM MPSMOM TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM
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KOOpJAMHATaM, Jy4H, OTPE3KH, WHTEPBAJIbI, 3aliCHhIBATh YHUCIOBBIE MPOMEKYTKH Ha
anreOpanvdeckoM sI3bIKE.

OtmedaTh B KOOPJIWHATHOW IJIOCKOCTH TOYKH MO 3aJaHHBIM KOOpJMHATAM, CTPOUTH
rpaduku TuHeUHbIX QyHKIUHA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh ¢ MOMOIIBI0 (DYHKIMKA HW3BECTHBIC 3aBUCUMOCTH MEXIY BEIHMYMHAMU:
CKOpPOCTB, BpEMsl, PAacCTOSHUE, II€HA, KOJMNYECTBO, CTOMMOCTH, MPOU3BOIUTEIHLHOCTh, BPEMS,
00BEM paboTHI.

HaxoauTe 3HaueHne QyHKIMH 1O 3HAYCHUIO €€ apryMeHTa.

[Tonnmarp rpadudeckuii crmoco0 MpeaCTaBICHN M aHalM3a WHQOpPMAIMK, U3BJICKATh H
UHTEPIPETHPOBATH HHPOPMAIUIO 13 TPa(QUKOB PEATBHBIX MPOIIECCOB U 3aBUCHMOCTEH.

IIpeameTHbIe pe3ynbTaThl OCBOSHHUS MPOrPaMMbI YUeOHOI0 Kypca K KOHILy OOy4YeHHUs B
8 kiacce:

Yucjia 1 BIYUCIEHUS

Hcnonp30BaTh HavajdbHBIC MPEACTABICHUS O MHOMECTBE JICHCTBUTEIBHBIX YHCEN JUIS
CpaBHeHI/Iﬂ, OprTJIeHI/Iﬂ n BI)ILII/ICJ'IGHI/If/'I, I/I306pa)KaTI) HeﬁCTBHTeHBHBIG qucja TOYKaMH Ha
KOOPJMHATHOM HPSMOK.

HpI/IMeHHTB IIOHATHUC apI/I(bMeTI/I‘-IGCKOFO KBaIIpaTHOFO KOpH?I, HaxXOIUThb KBaI[paTHI)IG
KOPHH, HCIIOJIB3YS TPH HEOOXOAUMOCTH KAIBKYJISTOP, BHIIOIHITH TPEOOPa30BaHUs BIPAKCHHIA,
CoAEpKaIMX KBaJIPAaTHbIE KOPHU, UCIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonp30Barh 3amucH OOJIBIIMX M MaJIbIX YHCEN C IOMOIIBIO JACCATHYHBIX APOOCH H
crernener yucia 10.

Anredpanyeckue BbIpaKeHUs

[IpuMeHsITh TOHATHE CTENEeHH C LEJbIM IOKa3aTeJeM, BBIMOJIHATH MPeoOpa3oBaHUS
BBIPAKEHUM, COACPKALUX CTETICHH C IIEJIBIM TTOKA3aTeIIEM.

BbINONMHATE TOXAECTBEHHBIE MPEOOpa30BaHMs paIlMOHATIBHBIX BBIPAXKEHUNW HA OCHOBE
MPABIJI ACHCTBHIA HAJ MHOTOWICHAMH U aJiTeOpanuecKUMHU JPOOSIMH.

PacknagpiBaTh KBapaTHBIN TPEXUIECH HA MHOKUTEIH.

[IpumensTh npeoOpa3oBaHMsl BBIpAXEHUN  JUIs1  pelIeHHs]  pa3iMyYHbIX 3aJad U3
MaTE€MaTUKH, CMEXHBIX IPEIMETOB, U3 PEaIbHOMN MPAKTUKHU.

YpaBHeHus U HEpaBeHCTBA

Pemrate yinHelHbIE, KBaAPATHBIE YPABHEHUSA U PALIMOHAIILHBIC YPABHEHUS, CBOIAIINECS K
HUM, CUCTEMBI IByX YPAaBHEHUH C IByMs IEPEMEHHBIMH.

[IpoBoaNTH IPOCTENIIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPAaBHEHM, B TOM YHUCIIE C
IPUMEHEHHEM Tpa@UuecKux TMpeacTaBieHuil (ycTaHaBiIMBaTb, MMEET JIM YPaBHEHHE WU
cucTeMa YpaBHEHUI pelieHus, eClii UMEET, TO CKOJIbKO, U IpoYee).

Ilepexogutb OT ciaoBecHOH ()OPMYIMPOBKH 33laud K €€ anreOpandeckol Mojaenu ¢
MIOMOILBI  COCTaBIECHUsS YpPAaBHEHUS WM CHUCTEMBl ypaBHEHUH, WHTEPIPETUPOBATH B
COOTBETCTBHHU C KOHTECKCTOM 3aaadyn HOHy‘IGHHBIfI pE3yiabTar.

IIpuMeHATH CBOWCTBA YMCIIOBBIX HEPABEHCTB Ui CPABHEHUS, OLICHKHU, PEIATh JIMHEUHbIE
HEpPaBEHCTBA C OJHOM MEPEMEHHOM M WX CHUCTEMBI, JaBaTh TpadUUECKYyI0 HWJUTFOCTPAINIO
MHO>€ECTBA PELICHUI HEPABEHCTBA, CUCTEMBbI HEPABEHCTB.

DOyHKIUHA
[loHuMaTh W UCHONB30BaTh (YHKIMOHAJIBHBIE TMOHATUS W  S3BIK  (T€PMHUHBI,
CHMBOJIMYECKHE O0O03HAYCHUS), OMPENSIATh 3Ha4YeHHEe (YHKIMH TIO0 3HAYCHUIO apryMeHTa,
OTIpeNieNATh CBOWCTBA (PYHKUUH 110 €€ TpaduKy.
Ctpouts TpaduKu dIeMeHTapHbIX QYHKIMHA Buga: y = £/x , y = x* ,y = x°, y = \x,
y=|x|,0HCHIBATE CBONCTBA YMCIOBOH (DYHKIIMH O €& TpaduKy.

Hpe,Z[MeTHLIC PE3YIbTAThl OCBOCHUSA IPOTrPaAMMBIL y‘-IeGHOI‘O KypcCa K KOHIY O6y‘-ICHI/IH B
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9 kaacce:

Yucya 1 BBIYHCIEHUS

CpaBHHBATh U YIOPSAA0YNBATH PAIMOHATIBHBIC U UPPALIMOHAIILHBIC YHCIIA.

BeimonHsaTe apudMeTuiecKke ASHCTBHSI ¢ pallMOHATBLHBIMUA YHUCIAMH, COYETasl YCTHBIE U
MMCbMEHHBIC TPUEMBI, BHITTOTHATH BEIYUCICHUS C HPPAIIMOHATLHBIMU YHCIIAMH.

Haxoautb 3HaueHus CTeneHei ¢ HeabIMU MOKa3aTeNIIMU U KOPHEH, BBIYUCIISTh 3HAUCHUS
YHUCJIOBBIX BBIPAKCHUM.

OKpyrisiTh ACHCTBUTEIBHBIC YHCIIA, BBIMOJIHATH HPUKUAKY PE3YJbTaTa BBIYMCICHHM,
OIICHKY YHCIIOBBIX BBIPQKCHHI.

YpaBHeHus U HEpaBeHCTBa

Pemarp smMHEHHBIE W KBaJIpaTHBIC YPAaBHEHWS, YPABHECHMs, CBOISAINMECS K HHM,
npocTelime ApoOHO-PAMOHATBHBIE YPaBHEHUS.

Pemarp cucremMsl IByX JIMHEHHBIX YPAaBHEHHUM C JBYMs IIEPEMEHHBIMH U CUCTEMBI JBYX
YPaBHEHUH, B KOTOPBIX OJTHO YPaBHEHUE HE SIBJIACTCS JIMHEHHBIM.

Pemate TekcTOBBIE 3ajauu anreOpandeckuM CHOCOOOM C IOMOIIBIO COCTaBJICHUS
YPAaBHEHUS WU CUCTEMBI IBYX YPAaBHEHHM C JBYMS IIEPEMEHHBIMHU.

IIpoBoauTh MpOCTEUILINE UCCIIEIOBAHNS YPABHEHUI U CUCTEM YPABHEHMM, B TOM YHCIIE C
NpUMEHeHHEeM TpadUUecKuX TpeACTaBICHUH (YCTaHABIUBATh, HMMEET JIM YpaBHCHHE WJIIH
cucTeMa YpaBHEHUI peleHus, eClii UMEET, TO CKOJIBKO, U IIpoyee).

Pemrate nuHeiiHBIE HEpaBEHCTBA, KBAJpaTHBIE HEPABEHCTBA, H300pakaTh pELICHUE
HEPAaBEHCTB HA YHUCJIOBOM IIPSIMOM, 3alIMCBIBATH PEIIEHUE C IIOMOIIBIO CUMBOJIOB.

Pemate cucTeMbl JIMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOLIUE
KBaJ[paTHOE HEPaBEHCTBO, M300pakaTh pEIIEHHE CHUCTEMbl HEPABEHCTB HA YMCIIOBOW MPSMOM,
3alIUCHIBATh PELICHHE C ITIOMOIIBI CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA TP PELIEHUH Pa3IMYHBIX 3a]ad.

DOyHKIUHA

PacniozHaBath (hyHKIMU WU3Y4YEHHBIX  BUAOB. [loka3biBaTh CXE€MaTH4YECKU
pacnosokeHne Ha KOOPAWHATHON INIOCKOCTH rpadukoB GpyHKUMM BUma: y = #x, y = £x + b, y=
flx,y=ax2+bx +c, y=x3,y=1x,y=|x| B 3aBucumoct 0T 3HaUeHHI KOI)PHIHCHTOB,
OTUCBIBATh CBOMCTBA (DYHKIIHIA.

Crpouth U u300paxarbh cXeMaTHUeCKU rpadUKu KBaIpaTUYHBIX (YHKIUM, OMUCHIBATH
CBOMWCTBA KBaIpaTUYHBIX (DYHKIMHA MO UX IpaduKam.

Pacno3naBath kBajpaTHuHyr0 QYHKOUIO 10  (GopMmylie, TPUBOAUTH  MPUMEPHI
KBaJIpaTUUHBIX (QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YucnoBbie N0C/IEI0BATEIbHOCTH U MPOTPECCHH

Pacnio3naBath apu(pMeTHUECKYI0 U T€OMETPUUECKYIO IPOTPECCUH P pa3HBIX criocodax
3a/1aHusl.

BbINONMHATE BBIYMCIEHUS C UCHOJB30BaHUEM (OpMyN n-ro uwieHa apuMeTHdecKod H
TEOMETPUUYECKOH MPOTPECCHUM, CyMMBI IIEPBBIX N YJICHOB.

N300paxaTh 4ieHbl NOCIEI0BATEIILHOCTH TOUKaMH Ha KOOPAMHATHOM TJIOCKOCTH.

Pemarp 3anaum, cBA3aHHBIE C YMCIOBBIMU IOCIEA0BATEIBHOCTSMHU, B TOM UUCIIE 33a4H
U3 peasibHOM KU3HHU (C MCIIOJIb30BAaHUEM KaJIbKYISTOPa, HU(POBBIX TEXHOJIOTHUI).
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TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
Ne n/n| HanmeHnoBanue pasnesos | Konnuectso| IIporpammHoe conep:kaHue OcHOBHEIE BU/IBI 1eSITEJILHOCTH 00y4aI0LIHXCH 0P
W TeM Y4eOHOro nMpeaAMeTal  4acoB
1. |Yucna u BEIYHCIICHUS. 25 [MonsiTue paunoHanbHOro yncna. | CHecTeMaTH3NPOBATH M 000ralaTh 3HAHMUS 00 OOBIKHOBEHHBIX U JACCATUYHBIX https://m.edsoo.
PannonansHbIe Yuca. Apudmernueckue aeicTBus ¢ IpoOsIX. ru/7f415b90
pannoHaIBHBIMH YHCIIAMU. CpaBHUBaTh H YHOPSA104MBATh APO0HU, TPeOOPa3OBBIBas IPU HEOOXOIUMOCTH
CpaBHeHue, yIOpsIOYNBaHIE JECATHYHbIE IPOOH B OOBIKHOBEHHBIE, OOBIKHOBCHHBIE B IECTUYHBIE, B YJACTHOCTH
pannoHanbHbIX grcel. CTeneHs ¢ | B 0ECKOHETHYIOIECSITHIHYIO IpOOB.
HaTypaJbHBIM IIOKa3aTeJIeM. IIpuMeHsiTH pa3HOOOpPa3HbIE CIIOCOOLI M MPUEMBIBLIYMCIEHHS 3HAYEHMI
Pemenne 0CHOBHBIX 337124 Ha APOOHBIX BBIPAMKEHHI, COJCPXKAINX OOBIKHOBEHHBIE U AECITUYHBIC JPOOH:
JpoOH, IPOLICHTHI U3 PEANILHON | 3aMEHATh IIPH HEOOXOAUMOCTH JIECATUUHYIO IPOOb
npakTHKH. [Ipu3HaKy JenTMMOCTH, | OOBIKHOBEHHOW M OOBIKHOBEHHYIO JIECSATHYHOI, TPHBOANTHBBIPAKEHHE K popMe,
Pa3I0XKeHUs] Ha MHOXKUTENN HanOouee y1o0HO# 1711 BBIYUCIICHHUH, TPe00pa3oBhIBaTh IPOOHBIE BEIPAXKCHUS Ha
HaTypaJbHBIX YHcell. PeabHbIe | yMHOXKEHHE U AETICHUE NECATHYHBIX APOOEH K NEeHCTBUAM C LENBIMU YHCIAMU.
3aBucuMocTH. [Ipsimas u IIpuBoANTH YK CI0BBIe H OyKBEHHbIE TPUMePbI CTEIICHUC HaTypPalIbHBIM
oOpaTHasi MPONOPLUUOHAIBHOCTH. | IOKa3aTeseM, OOBICHSS 3HAUCHHsI OCHOBAHHS CTEIICHHU U TT0Ka3aTelis CTEIIeHH,
HAaXO/UTh 3Ha4YEeHHUs cTeneHel Buaa a" (2 — Ir60e palHoHaIbHOE YHCIIo, N —
HaTypalbHOE YHCIIO).
IMonumate cMbIcH 3armicy OOJBIINX YHCEII C TOMOIIBIO AECATUYHBIX Ipo0ei 1
creneneit yncna 10, IPUMEHATH UX B PEaIbHBIX CUTYaIUsX.
IIpuMeHsITH IPU3HAKH AETUMOCTH, Pa3JIOKECHHUS HA MHOXKUTEIN HaTypallbHBIX
YHCeJI.
Pemath 3aga4m Ha 9acTH, IPOLEHTHI, TPONOPIMHU, HA HAXOXKACHUE IPOOH
(TporieHTa) OT BEJTMYMHBI ¥ BETMYUHBI 0 €€ Ipoou (TIPOIIeHTY), ApodH
(TIporieHTa),KOTOPHIN COCTABIIAET O/HA BETMYMHA OT APYTOH.
IIpuBoaANTSH, pa3dupaTh, OLEHUBATH PA3IUIHbIC PEIICHNS,3aICH PEIICHNH
TEKCTOBBIX 3a/1a4.
PacnosHaBaTh 1 00BACHATH, ONMPAsCh HA ONPEACICHHUS, TIPIMO
MPOTIOPIMOHANIBHBIE U 00PAaTHO NPONOPLIHOHAIBHBIE 3aBUCHMOCTH MEXKTY
BEJINYMHAMU; PUBOAUTH MPUMePHI 3THX 3aBUCUMOCTEH U3 peaslbHOrO MUpa, U3
JIPYTHX Y4eOHBIX IPEIIMETOB.
PemaTp pakTHKO-OpHEHTHPOBAHHBIE 33,1241 HA JIpOOU,IPOLIEHTHI, PSMYIO U
00paTHYIO0 NPONOPIHOHAILHOCTH, ITPOTIOPIMHU
2. | Anrebpanueckue 27 BykBeHHBIE BBIPAKECHHUS. Osgiagers anredpandeckoil TEPMHUHOIOTHEN U CUMBOJIMKOM, MPUMEHATH e B https://m.edso0.r
BBIPAYKEHUSI. Ilepemennsle. JonycTumble mporecce 0cBoeHMs yaeOHoro Marepuana. Haxoaurhb 3HaueHNS OyKBEHHBIX u/7f415b90

3HAYCHUA IICPEMECHHBIX.

BBIpa)KeHI/Iﬁ Ipu 3aJaHHBIX 3HAYCHUAX 6yKB; BBIIIOJIHATH BBIYUCIICHUA 110
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®opmynsl. [IpeobpazoBanue
OYKBEHHBIX BBIPAKCHU,
PACKpBITHE CKOOOK U MPHUBEIICHHUE
mogo0HBIX ciaraeMbiXx. CBOMCTBa
CTETICHH C HATYPaJbHBIM
MOKa3aTesICM.

Mmuorounensl. ClioKeHHE,
BEIYUTAHUC, YMHOKCHUE
MHOTOWICHOB. DopMyITBI
COKpPAILEHHOTO YMHOKEHUS.
PaznosxeHne MHOTOYJICHOB Ha
MHOKHUTEH.

(hopmynam.

BbINOJIHATD MPeoOpa30BaHus LEIO0r0 BRIPAKCHUSIB MHOTOUIICH TPUBEICHHEM
MOOOHBIX CITATaeMBbIX, PACKPBITHEM CKOOOK.

BBINOJIHATH YMHOXCHHIE OTHOWICHA HA MHOTOWICH X MHOTOWICHA HA MHOTOYWICH,
HpUMeHATH GOPMyIBI KBagpaTa CyMMBI H KBajpaTa pasHocTH. OCcyecTBIsATh
Pa3I0KEHNEe MHOTOWICHOB Ha MHOKUTEIIH ITyTEM BBIHECCHHMS 3a CKOOKH 001Iero
MHOYKUTEIISI, TPUMEHEHUs POPMYITBI Pa3HOCTH KBaAPATOB, HOPMYJ COKPALIEHHOTO
YMHOKEHHUSL.

IpumeHATH MPeoOPa30BaHNEe MHOTOYWICHOB IS PEIICHHS Pa3InIHbIX 33034 13
MaTeMaTUKHU, CMEKHBIX IIPEMETOB, U3 PEAIbHOM NPAKTUKH.

3HAKOMHUTBLCSI ¢ MCTOPHENi PA3BUTHSI MATCMATHKH.

VYpaBHeHUsI 1 20 VYpaBHeHHE, IPaBHIa Pemath nuHEHHOE ypaBHEHHE C OHOI IEPEMEHHOM, MPUMEHsIsi IPaBUIa https://m.edso0.11
HEpaBEHCTBA. mpeoOpa3oBaHus ypaBHEHUS, nepexo/ia OT UCXOJHOTO YPaBHEHHsI K PaBHOCHIBHOMY eMy Goutee mpoctoro Buaa. | u/7f415b90
PaBHOCWIILHOCTb YpaBHEHUI. IIpoBepsATH,sBISIETCS I KOHKPETHOE YNUCIIO KOPHEM YPaBHEHHUSL.
JIuneitHoe ypaBHEHUE C OAHOM Ioaoupars npuMepsI Nap YUCEN, SABISIOLIUXCS PELICHUEMJIMHEHHOTO YpaBHEHUS
MIEPEMEHHOM, peIeHNe IMHEHHBIX| C IBYMSI TEpPEMEHHBIMH.
ypaBHeHUi. Penrenue 3amau ¢ CTpouMTh B KOOPAWMHATHOHM IUIOCKOCTH Tpad¥K JMHEHHOTO YpaBHEHHS C ABYMs
TIOMOIIBIO ypaBHEHUH. JInHelHOe | HepeMeHHBIMU; MOJIb3YSICh TPa(UKOM, IPHBOIMTH MPUMEPBI PEIICHNS yPaBHEHHUS.
YpaBHEHHE C IBYMSI HaxoanThb pemienne cucTeMsbl JBYX JIMHEIHBIX YpaBHEHHUIC IByMS TIEPEMEHHBIMHU.
TIepeMEHHbBIMH | €T0 Tpaduk. CocTaBJaTh H pelIaTh YpaBHEHUE WM CUCTEMY YPaBHEHHUH O yCIOBHIO 3a/1a4H,
Cucrema JIByX JIMHEHHBIX MHTEPIPETHPOBATHB COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJYYEHHBIH pe3yJibTar.
YPaBHEHUH C IByMs
NIepeMEHHBIMU.
Koopaunats! u rpaduk. 24 Koopaunata Touku Ha npssmoii. | M300pakaTh Ha KOOPAHHATHON MPAMO# TOUKH, COOTBETCTBYIOIIHE 3a1aHHBIM https://m.edso0.r

DyHKIUU.

Yucnosble MPOMEKYTKHU.
PaccrostHue mexny ABymst
TOYKaMHU KOOPAWHATHON MPSIMOH.
[IpssimoyrosbHas cucrema
KOOPJHMHAT Ha TUIOCKOCTH.
[Tpumeps! rpadMKoB, 3aJaHHBIX
¢dopmynamu. Yrenue rpagukon
peabHBIX 3aBUCHMOCTEH.
[onsarue pynkmmm. I'paduk
¢ynaxuu. CroiicTBa QyHKINH.
Jluneitnas ynknwms. [Toctpoenne
rpaduka TUHEHHON (YHKITUH.
I'padux yHkIHIH

y=|xl|.

KOOpAWHATaM, JTy4H, OTPE3KH, HHTEPBAJIbI; 3aMIUCHIBATh UX Ha aNre0pandeckoM
SI3BIKE.

OTMeyaTh B KOOPAUHATHOM MJIOCKOCTH TOYKH IO 33 JaHHBIM KOOPJIFHATAM;
CTPOUTD IrpaMKH HECJIOKHBIX 3aBUCUMOCTEH, 3a/laHHBIX (JOPMYJIaMH, B TOM 4HCIIE
C TOMOUIBIO U POBBIX J1AOOPATOPHH.

IIpuMeHsiTH, M3y4aTh NPEeNMYIIECTBA, HHTEPIPETHPOBATH rPapUIECKHUi
CHoco0 MpecTaBlIeHNN aHaAJIN3a Pa3HO00pa3HOI KU3HEHHOH nH(opManuy.
OcBauBatsp noHsATHE QYHKIUH, OBJIa/IeBaTh (QYHKIMOHAIEHONH TEPMUHOJIOTHEH.
Pacno3naBaTh quHeliny0 Gyaknuoo Y =KX + b, omuchiBaTh e€ cBolicTBa B
3aBUCHMOCTH OT 3HaYCHHHKOIQPurmerTos K u b.

Crpouts rpaduxu nuHeHON GyHKINH, QyHKIHHK Y = | x | AcnoJb30BaTh
HuppoBbIe pecypchl I TOCTPOCHNUS rpaduKoB GpyHKONI 1 U3ydeHHUS UX
CBOWCTB.

[TprBOAUTE PUMEPHI JIMHEWHBIX 3aBUCUMOCTEH B pEalbHBIX IPOIIEcCcax U

SBJICHUAX.

u/7f415b90
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IToBTOpEHUE N

HOBTOpeHI/Ie OCHOBHBIX ITOHSATHI

BLIﬁHpaTL, NPUMEHATH OICHUBATD CIIOCOOBI CpaBHCHUAYIUCEIL, BLIQHCHCHHfI,

https://m.edsoo.r

06o0meHue. U METOZOB Kypca 7 Kiiacca, npeoOpa3oBaHKUi BBHIPAKEHUH, PELICHUS] YPaBHEHUI. u/7f415b90
060061IeHNe 3HAHMIL. OcylecTBIATH CAMOKOHTPOJIb BBIIOIHIEMBIX ACHCTBHI U CAMOIIPOBEPKY
pe3yibTaTa BEIYHACICHUH, TpeoOpa3oBaHuii, TOCTPOCHHH.
Pematsb 3aga4u U3 peaqbHON KHU3HH, MPUMEHATh MaTeMaTH4YecKHe 3HAHUS UL
peILICHHS 3a/1a9 U3 JPYTUX IIPEIMETOB.
Pemath TeKcTOBbIE 3a1a4H, CPABHUBATD, BHIOUPATH CHOCOOBI PECLICHUSL
3a/1a49H.
OBILEE KOJIMYECTBO 102
YACOB I1IO
I[MPOTPAMME
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8 KJIACC

Ne n/n| HanmenoBanue pasnesos | Konuuectso| IIporpammHoe cogep:xkaHue OcHOBHEIE BU/IBI /IeSITEJILHOCTH 00y4aI0LIHXCH 0P
W TeM Y4eOHOro nMpeaAMeTal  4acoB
1. |UYwucna v BEIYHCIICHUS. 15 KeanpatHblit kopeHb u3 yncna. | opMyJIupoBaTh onpe/aesieHle KBaIpaTHOTO KOPHS U3 YKcia, apudmeruueckoro | https://m.edsoo.r
KBanparHsle KOpHHU. [NonsiTre 06 MppaOHATEHOM KBaJPaTHOTO KOPHS. u/7f417af8
yucie. JlecaTuuHbIe IIpuMeHATH onepanuio U3BJICUCHHUS KBaJPaTHOIO KOPHS U3 YHUCIA, HCHOJIL3YS IIpU
NPUOJIMKESHUS HPPALMOHATIBHBIX | HEOOX0IMMOCTH KaJbKYJIATOP.OueHuBaTh KBaApaTHble KOPHH LEIBIMH YHCIIaMU
4HCce. U IECATUYHBIMH JIPOOSMH.
JleicTBUTENbHBIE YUCTIA. CpaBHMBaTh M YHNOPSIAOYMBATH pAalMOHAIBHBIE U HppalMOHAIbHBIE 4YHCIA,
CpaBHeHUE NEHCTBUTENBHBIX 3allMCAHHBIE C IOMOIIBIO KBAaIPATHBIX KOPHEN.
apcen. YpaBHenue Bua x° = a. | Mceae1oBaTh ypaBHEHHE X° = &, HAXOAHTb TOUHBIC ¥ TIPHOTHKEHHBIE KOPHH TIPH
CpoiicTBa apupMETHIECKIX > 0.
KBaJPaTHBIX KOPHEIL. HccnenoBarh cBOMCTBA KBaIPaTHBIX KOPHEH, IPOBOS YUCIOBBIE SKCIEPUMEHTEI
IIpeobpazoBaHme YUCIOBBIX C MCIIOJIb30BAHUEM KaJbKyIATOpa(KOMITLIOTEPA).
BBIPAYKEHUH, COAEPKALLUX Jloka3pIBaTh CBOCTBA apu(hMETUUESCKUX KBAJPATHBIX KOPHEW; IPUMEHSTh UX
KBaJpaTHBIE KOPHH. JUIa IpeoOpa30BaHus BEIpaXeHUH. BLINOJHATH Npeodpa3oBaHus BEIPAKESHUH,
COJIepXKAIMXKBagpaTHBIE KOPHU. BrIpaskaTh mepeMeHHbIe
13 FeOMETPUUECKHX U (Pu3nueckux hopmyi.
BoruucasiTh 3HaUeHUS BEIPOKEHUH, COIEP)KAIINX KBAAPATHbIE KOPHU, UCIIOJIB3YS
MPY HEOOXOANMOCTH KaJIbKYJIATOP.
Hcnoub30BaTh B X0€ PELICHUS 3a/1a4 AJIEMEHTAPHbIE IPEICTABICHHS], CBI3aHHbBIE
¢ IPUOIKEHHBIMY 3HAYEHUSIMUBEITMIHH.
3HAKOMHUTBCH C HCTOPHEH pa3BUTH MAaTEMAaTHKH.

2. |Yucna u BEIYMCIICHUSL. 7 CreneHs ¢ nensIM nokasarteneM. | @opmMyaInpoBaTh ONpeAe/IeHHe CTEIIEHH C IENbIM OKa3aTeNleM. https://m.edso0.1
CreneHs ¢ neiabM CrannapTHas 3alKCh YUCIIA. IIpexcTaBasiTh 3anuch OOJIBIINX W MAJIBIX YHCEI B CTAHAAPTHOM BHJIE. u/7f417af8
MOKa3aTelIeM. Pa3smeps! 06beKTOB CpaBHUBATB YKCIa U BEJIMYHUHBI,3AUCAHHbBIE C HCTIONb30BaHueM crenenu 10.

OKpY’Karomero Mupa (0T Hcnosb30BaTh 3amMch YHCEN B CTAaHAAPTHOM BHJE JJIS BBIPAKEHHUS Pa3MEpOB
3JIEMEHTaPHBIX YaCTHI 00BEKTOB, JUTNTEITFHOCTHIIPOLIECCOB B OKPYIKAIOIIIEM MHUDE.
710 KOCMUYECKHUX 00BEKTOB), DopMyTUPOBATH, 3ANMCHIBATH B CHMBOJIHYECKO opMe 1 HILTIOCTPUPOBATH
JUTUTETBHOCTD MIPOIIECCOB B NMpUMepPaMHM CBOICTBA CTETICHUC LIEJIBIM TT0Ka3aTeNIeM.
okpyxatoriem mupe. Coiicta | [IpuMeHsITH cBOIicTBa CTENIEHH IS IPeoOPa30BaHMs BEIPAKEHUH, COIEPKAIITIX
CTETEeHU CTETEHHU C LIENbIM MOKa3aTeNIeM.
C LEIBIM TOKAa3aTeNeM. BoInoaHATH AeiicTBHS C YUCIaMU, 3alIUCAHHBIMY B CTAHIAPTHOM BUJIE
(YMHOXEHHE, IeNICHHEe, BO3BEACHHUEB CTCIICHD).
3. | Anrebpanueckue 5 KBagpatHslil TpéxuiieH. PacnosnaBaTh KBaJpaTHBIN TPEXUIIEH, YCTAHABINBATHBO3MOXKHOCTD €T0 https://m.edso0.11

BeIpakeHus1. KBagpaTHbIil
TPEXUIEH.

Pasnoxxenne KBaJApaTHOTO
TpéaneHa Ha MHOXXUTCJIN.

Pa3jIoKCHUSA Ha MHOKHUTCIIN.
Pacmlam,man, HAa MHOKUTEJIH KBaI[paTHBIﬁ TpéX‘UIeH C HCOTpHUUATCIbHBIM

JUCKPUMUHAHTOM.

u/7f417af8
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AnreOpanyeckne 15 Anrebpanyeckasi 1po0Os. 3anuceiBaTh anredpanyeckue BeipaxeHns. HaxoauTs o0nacth onpeaeneHus https://m.edso0.11
BBIPA)KEHUSL. JlonmycTuMble 3HaYeHUs PalMOHATIBHOTO BBIPAXKEHUSL. u/7f417af8
AnreOpanyeckas 1poOb. MIepEeMEHHBIX, BXOSIINX BbINOTHATH YKCIIOBBIE MTOJCTAHOBKH U BBIYMCJISITH 3HAUCHUE APOOH, B TOM UHCIIE
B anreOpandecKue BEIPAKECHUS. | C TOMOIIBIO KaJbKYJIATOPA.
OCHOBHOE CBOMCTBO ®DopMyTUPOBATH OCHOBHOE CBOMCTBO anredpandeckoil ApoOH ¥ MPUMEHATH €T0
anredpandeckoii qpoou. IUT IpeoOpa3oBaHus Apooeit.
CoxparieHne 1pooei. BoinoaHATH AeficTBUSA ¢ anreOpandeckuMu qpoodsmu. [IpuMersaTs
CnosxeHne, BEIMUTaHNE, peoOpa30BaHMs BRIPAXKEHUH AT PEIICHHS 3a1a4. BrIpaskaTh mepeMeHHbIe U3
YMHOKCHHUE U JICIICHHE (hopmya (pU3HIECKNX,TE€OMETPHIECKIX, OIMCHIBAIOIINX OBITOBBIC CUTYALNH).
anredpandeckux apoodeit.
[IpeoOpa3oBaHue BEIpaKEHUH,
coJieprKaIluX anredpandecKue
Japoou.
VYpaBHeHUsI 1 15 KBampatHoe ypaBHEHHE. Pacno3HaBaTh KBaJpaTHbIC YPaBHEHUSL. https://m.edso0.1
HepaBeHcTBa. KBasparHele HenonHoe kBagpaTHOE 3anuceiBaTh (GOPMYJIy KOpHEH KBaPaTHOTO YpaBHEHHUS; peliaTh KBagpaTHbie | U/7f417af8
ypaBHEHHS. ypaBHeHHe. Popmyna KopHeH YpaBHeHHs1 — I0JHbIE 1 HenonHbe. [IpoBoaANTh MpocTeiilue uccjiei0BaHUS
KBaJIpaTHOTO YpaBHEHHUS. KBaJIpaTHBIX yPABHEHHH.
Teopema Buera. Peenue PemaTs ypaBHeHusl, CBOASAIINECS K KBaIPATHBIM,
YpaBHEHHM, CBOASIILIUXCS C TIOMOIIBIO TIPeoOpa3oBaHuii U 3aMeHOH epeMeHHor. HabaronaTs u
K KBaapatHbIM. [IpocTeiimue AHAIM3HPOBATH CBS3b MEXIY KOPHAMHU KO3 PHUIHUECHTAMHU KBaJIPATHOTO
JIpOOHO-pAIOHATIBHBIE YpaBHEHHS.
ypaBHeHHs1. PelieHre TekcToBbix | DopMyaupoBaTth TeopeMy Buera, a Takike 00paTHYIO TeOpeMy, IPUMEHSTh STH
3a]a4 C MOMOIIBIO KBaPAaTHBIX | TEOPEMBI JUIS PELIeHHs 3aad.
ypaBHEHHH. Pemiath TexcTOBBIE 321a4N aNTeOpandecKuM CIIOCOO0M: TIEPEXOTUTh OT
CIIOBECHOM (hOPMYITHUPOBKH YCIOBHS 3aJaUrK are0pandeckoil Moaenu myTéM
COCTaBJICHUsI yPaBHEHUS;PEIIaTh COCTABICHHOE ypaBHEHHE; HHTEPIPETUPOBAThH
pe3yJibTar.
3HAKOMUTHCSI C HCTOPHEH Pa3BUTHSI AJITeOpHI.
YpaBHeHus 13 Jluneiinoe ypaBHeHue ¢ 1ByMs | Pacmo3HaBaTh nuHelHbIE ypaBHEHHS C IByMsIIEPEMEHHBIMU. https://m.edso0.11

HepaBeHcTBa. CUCTEMBI
YPaBHEHHH.

TIepeMEHHBIMH, €ro rpaduxk,
IIPUMEPHI PEIIeHNs yPaBHEHUN B
LEJIBIX YUCIIaX.

Pemenue cucteM AByX ITMHEHHBIX
YPaBHEHUH ¢ ABYMs
nepeMeHHbIMU. [Ipumepst
peIIeHHs CHCTEM HETMHEHHBIX
YpPaBHEHUU C IBYMS
MIepEMEHHBIMH.

I'paduueckas naTEpIIpETALINAS
YPaBHEHHUS C IByMsI

Crpouts rpad vy JIMHEHHBIX YpaBHEHUI, B TOM 4HCIIe

HCIOJIb3Ysl HH(POBbIE PeCypChI.

Pa3znnuarte napannenbHbIe U IEPECEKAIOIINECS MIPSIMBIE 110 UX YPABHEHUSM.
Pemarts cucteMsl IBYX TMHEHHBIX ypaBHEHUH C ABYMsI IEPEMEHHBIMU
MOJCTAHOBKOM M CJIOKEHHUEM.

PewmaTs npocreiiime CUCTEMBI, B KOTOPBIX OJTHOU3 YPABHEHUH HE SIBISETCS
JINHEWHBIM.

IIpuBoauTs rpaguyecKy0 HHTEPNPETANMIO PELICHUSYPABHEHUS C IByMs
NEPEMEHHBIMH U CUCTEM YPABHEHUIC IBYMS IIEPEMEHHBIMU.

PemaTh TeKcTOBBIE 321a4H aITeOpPandIecKUM CIIOCOOOM.

u/7f417af8
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MIEPEMEHHBIMU U CUCTEM
JIMHENHBIX YpaBHEHHH C ABYMS
MIePEeMEHHBIMU.

Pemenune TexcToBRIX3aa9 C
IIOMOILBIO CHCTEM
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10. |IloBropeHwue u 6 IToBTOpEHNE OCHOBHBIX MOHATHII | BLIGUPATH, IPUMEHSITh, OLIEHUBATD CIOCOOBI CPABHEHHS YKCel, BhlUUcIeHul, | https://m.edsoo.r
06o0meHue. 1 METOJIOB KypcOB 7 U 8 KJIaccoB, | peoOpa30BaHMil BEIPAKCHUI, PEIICHUS ypaBHEHHH. u/7f417af8
060061IeHNe 3HAHMIL. OcylecTBIATH CAMOKOHTPOJIb BBIIOIHIEMBIX ACHCTBHI U CAMOIIPOBEPKY
pe3yibTaTa BEIYHACICHUH, TpeoOpa3oBaHuii, TOCTPOCHHH.
Pematsb 3a1a4u U3 peajbHOM KU3HU, IPUMEHATH MaTeMaTHYCCKUE 3HAHUS IS
pelLIeHHS 3a/1a9 U3 JPYTUX IPEIMETOB.
PemaTth TeKCTOBbIE 3a1a4H, CPABHHBATH, BIOUPATH CIOCOOBI PELICHHS 3aJa4H.
OBILEE KOJIMYECTBO 102
YACOB I1O
[MPOI'PAMME
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9 KUIACC

Ne n/n| HanmenoBanmue pasnesioB | KonuuectBo| IIporpammHoe cogep:kaHue OcHOBHBIE BU/IbI 1eSITE€IbHOCTH 00yYAIOLIUXCS 30P
W TeM Y4eOHOro nmpeaAMeral  4acoB
1. | Ywucna u BEIYHCIICHUS. 9 PanmonaneHele 4ncna, PasBuBaTh npeacraBiaeHus O YUCIAX: OT MHOKECTBA HATYPAIBbHBIX YUCEI 1O https://m.edso0.r
JlelicTBUTENBHBIE YUCTA. HppalyoHaIbHbBIE YHCTIa, MHOX€ECTBA JIeHCTBUTENBHBIX YUCeNl. O3HAKOMHUTBCA C BO3MOXHOCTBIO u/7f419d08
KOHEYHBIE 1 OECKOHEUHbIE MPe/ICTaBICHUS JEHCTBUTEILHOTO YHCIIa KaK OECKOHEYHOW IECSITUYHOMN 1pooH,
JeCATHYHBIE IpoOu. NPUMEHSATh ACCATHYHBIC TPUOIIDKECHHUS PallMOHATIBHBIX U HPPALIHOHATBHBIX
MHO0X€eCTBO 1EeHCTBUTENBHBIX Yucen.
yrcer; neficTBuTtensHble ynucia | M300pakaTh NeiicTBUTENbHBIC YHCIa TOYKaMH KOOPAUHATHOM NMPsIMOI.
Kak OECKOHEUHBIE JICCATHIHbIC 3anucepIiBaTh, CPABHUBATH H YIIOPAJA0YUBATD JCHCTBUTEIBHBIE YHCTA.
apo6u. BzanMHO ogHO3HAYHOE BbinoHATEH, coueTas yCTHBIE U MUCbMEHHBIE NPUEMBI, apupMeTHYeCKHe
COOTBETCTBUE MEXKIY AeHCTBUSA C pallMOHATBHBIMY YHCIAMU; HAX0AUTh 3HAUEHHS CTETICHEN C LeIbIMU
MHOKECTBOM JEHCTBUTENBHBIX | TOKA3aTEISIMH U KOPHEW; BBIYUCIATH 3HAUCHHS YHCIOBBIX BEIPAXKEHUIL.
yycel U MHOXKECTBOM TOYEK IHoay4ynTs npeacraBjaeHue O 3HAYNMOCTHU JICHCTBUTENBHBIX YHCEN B
KOOPAHMHATHOH MPSIMOM. MPaKTUYECKOH JeATEeIbHOCTH YEI0BEKA.
CpaBHeHHe JIeHICTBUTEIIBHBIX AHATU3MPOBATH U 1eJ1aTh BBIBOJbI O TOYHOCTH MPUOIIIKEHHS AEHCTBUTEIHHOTO
qucest, apuPpMETHIECKHE 4ycila [IpY PELICHUN3a1ad.
JeUCTBUS C JeHCTBUTEIBHBIMU OKpyrJasTh IeHCTBUTEIbHBIC YHCTA, BHIIOJHATH MPUKUAKY pe3ylbTaTa
YUCIAMHU. BBIYHCIIEHUI, OEHKY 3HAaYEHUH YMCIOBBIX BBIPAKEHUI.
[MpubamxéHHOE 3HaUEHHEe 3HAKOMUTLCA ¢ HCTOPHeil pa3BUTHA MaTEMaTHKH.
BEJTMYUHBI, TOUHOCTb
npubmxenus. OkpyriieHne
yncen. [Ipuknaka u oneHka
pe3yIbTaTOB BBIYHCICHUI.
2. | YpaBHeHUS H 14 JluneitHoe ypaBHenue. Pemienue | OcBauBaTh, 3aI0MMHATH M IPUMEHATH rpaduyecKue MeTOAbI IIPU PEILIEHUU https://m.edsoo.r

HEpaBEHCTBA. Y PaBHEHUS C
OJTHOM MepEMEHHOM.

YPaBHEHHUH, CBOAALINXCS K
nuHeitHsIM. KBanpaTHoe
ypaBHeHuUe. Pemenue ypaBHeHuUl,
CBOJAIINXCS K KBaJIPATHBIM.
BukBanpatHsle ypaBHEHUS.
IIpumeps! penieHus ypaBHeHUH
TPEThEN U YETBEPTOM CTENEHEH
pa3iokeHueM Ha MHOXKUTEITH.
Pemenne 1poOHO-panvoHaIBHBIX
ypaBHeHUH. PeleHne TeKCTOBBIX
3a7a4 anreOpanyeckuM METOIO0M.

YpaBHEHUI, HEPABEHCTB U UX CHUCTEM.

Pacmo3naBaTh 1ieIbIe ¥ JPOOHBIC ypaBHEHUs. PemiaTh InHelHbIE N KBaAPATHBIE
YPaBHEHHS, YPABHCHHUS, CBOJISIINCCS K HUM, IPOCTEHIIIHE IPOOHO-pAIlHOHATbHBIE
YpPaBHEHHUS.

IIpennaraTs BO3MOXKHBIE CIIOCOOBI PENICHHUST TEKCTOBBIX3a1a4, 00CYKIaTh UX U
pelmarth TEeKCTOBBIE 3a/1a4H PA3HBIMH CTIOCO0aMHU.

3HAKOMUTBCSI ¢ MCTOPUEH Pa3BUTHUS MATEMATHKH.
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YpaBHeHUs 1 14 VYpaBHEHHE C OBYMS OcBauBaTh U NPUMEHATD MIPUEMBI PEIICHHUS CHCTEMBI ABYX JIMHEHHBIX https://m.edso0.r
HepaBeHCTBAa. CHCTEMBI MIepEeMEHHBIMH U €T0 TpaduK. YpaBHEHHIA C JIBYMsI [IEPEMEHHBIMH M CUCTEMBI JIBYX YpaBHEHHUH, B KOTOpbIX oaHo | U/7f419d08
YpaBHEHMM. Cucrema IByX JIMHEITHBIX YpaBHEHHE HESBIISETCS IMHEHHBIM.

YPaBHEHHH C IBYMSI Hcnonb30BaTh QyHKINOHAIBHO-TpaGHIECKNE IPECTABICHHS IS pelleHus U

MIEPEMEHHBIMU U €€ pelIeHue. HCCJIeIOBAHNSA YPAaBHEHUHN CHCTEM.

Pemtenue cuctem aByx AHaJIM3UPOBATH TEKCTHI 32124, PeLIAaTh UX aNreOpandecKuM CIiocoOoM:

yYpaBHEHUH, OHO U3 KOTOPBIX NEPEeXOANTh OT CIIOBECHOH (hOPMYIUPOBKH YCIOBUS 331a4H K aJlredpanyeckon

JUHEHHOe, a PYroe — BTOPOH MOJICJIUITYTEM COCTABJICHUS CHCTEMBl YpaBHEHHUI; pellaTh COCTaBICHHYIO CUCTEMY

CTETIeHN. YpaBHCHU; HHTEPNPEeTHPOBATH PE3yibTaT.

I'padmueckast nHTEpIpETALIUS 3HAKOMHUTLCA ¢ HCTOPHeil pa3BUTHA MAaTEMaTHKH.

CHCTEMbI yPaBHEHHUH C IBYMSI

nepeMeHHbIMH. PereHne

TEKCTOBBIX 3a/1a4

anredpandecKuM CIOCOOOM.
YpaBHeHuUs 1 16 UYncoBble HEPaBEHCTBA U X YuraTb, 3aIHCHIBATh, IOHUMATh, HHTEPIPETHPOBATH HEPABEHCTBRA; https://m.edso0.r
HEpaBEHCTBA. CBOWCTBA. HCTIONB30BaTh CHMBOJIUKY U TEPMHUHOJIOTHIO. BHINOIHATH IpeoOpa3oBaHus u/7f419d08
Hepasencrsa. JInneliHble HEpaBEHCTBA C OTHOW | HEPABEHCTB, MCIOJIb30BATH IS IPE0Opa30BaHUs CBOWCTBA YHCIOBBIX HEPABEHCTB.

NIEPEMEHHON U UX PELICHUE. Pacno3naBath IMHENHbIE U KBaJpaTHbIC HEpaBeHCTBA. PeliaTh nuHeliHbIE

CucTeMbl TMHEHHBIX HEPAaBEHCTB | HEPABEHCTBA, CUCTEMBI IMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB,

C OJTHOH TepeMeHHOH U uX BKJTIOYAIOIUX KBaJPAaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKAATH MOTyICHHBIE

pelIeHue. pemeHus.

KBagpatHsle HepaBeHCTBa U ux | M300paskaTh penieHre HepaBeHCTBA M CHCTEMBI HEPaBeHCTBHA YUCIIOBOH MPSIMOH,

pemenue. ['paduyeckas 3aMHChIBATH PEIICHHUE C TIOMOIIBIO CHMBOJIOB.

MHTEPIIPETalys HEpaBeHCTB 1 PemaTh kBapaTHEIC HEPABEHCTBA, UCTIONB3Ys TpaUUCCKHE TIPEICTABICHHUS.

CHCTEM HEPaBEHCTB C IBYMSI OcBauBaTh ¥ NPUMEHSITh HEPABCHCTBA IIPH PEIICHUN Pa3JIMUHBIX 33/1a4, B TOM

TIepeMEHHBIMH. YHCIIe IPaKTHKO-OPHEHTHPOBAHHBIX.
OyHKIUH. 16 KBanparnunas ¢pyHknus, eé Pacno3HaBaTh BUIbI H3yvyaeMbIX GYHKUHUIT; HITIOCTPUPOBATH cXeMaTH4eckd, | https://m.edsoo.r

rpa¢uk u cBoiicta. [Tapabona,
KOOPANUHATBI BEPILHHBI
mapaboIIbl, 0Ch CHMMETPHU
napabousl. ['paduku GyHKIHIIA:
y =kx, y = kx + b, y =k/x,
y=x2,y=x3,y=Vx,y=|x|

00BSICHSITH PACIIOJIOKEHUE Ha KOOPIMHATHOM INIOCKOCTH Tpa(uKoB (DyHKIHHA
Bugacy = kx,y = kx+ by = k/x,y = x4 y=x%, y=Vx,y = |x|B
3aBUCHMOCTH OT 3HAYCHUIKOI P PUIIEHTOB; OMKMCHIBATh UX CBOWCTBA.
Pacno3naBaTh kBazpatnuHyto GyHkuuto no Gopmyse.

IIpuBoaNTE NPUMePHI KBAJAPATUUHBIX 3aBUCUMOCTEN U3 peabHOM KU3HH,
(hu3MKH, TEOMETPHH.

BrIsiBasTh 1 060011aTh 0COOCHHOCTH TpadMKaKBapaTHIHON QyHKINH

y= ax® + bx+ c.

CtpouTs 1 H300pakaTh cCXeMaTHYeCKH IrpadMKy KBaAPATUUHBIX (DYHKIUH,
3a1aHHBIX QOpMyIaMu Buaa y = ax?, y = ax” + g, y = a(x + p)?,

y= ax? + bx + C.AHAJTM3UPOBATH U MPUMEHATH CBOMCTBA M3yUYEeHHBIX (QYHKITHI
JUISL IX TIOCTPOEHHMS, B TOM UHCIIE C TOMOIIBIO IU(PPOBBIX PECYPCOB.
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YucnoBble 15 [MousiTHe YKCTOBOM OcBauBaTh U NPUMEHSTh WHIEKCHbIC 0003HAYCHNUS, CTPOUTH peYeBbie https://m.edsoo.r
MIOCJIENOBATEIHLHOCTH. IOCIEN0BATENHHOCTH. 3a1aHne BBICKA3bIBAHMS C HCIIOJIH30BAHUEM TEPMUHOJIOTHH, CBSI3aHHOM C TIOHATHEM u/7f419d08
MIOCJIEI0BATENLHOCTH MOCJIEI0BATENILHOCTH.
PEKYPPEHTHOH (HOpMyIION 1 AHanm3upoBaTh GOpMyIy N-TO YJIECHA OCIEAOBATEIbHOCTH HIH PEKYPPEHTHYIO
(opMys0o#i n-ro wieHa. (hopMyTy ¥ BBIMHCIATD WICHBI T0CJIE0BATENbHOCTEH, 3a1aHHBIX 3THMHU
ApudmeTrueckas u dhopmynamu.
reoMeTpuyecKast IPOrpecCui. YcraHaBANBATh 3aKOHOMEPHOCTh B TIOCTPOSHUH IOCTIEIOBATENBHOCTH, €CIIH
®opmysl n-To 4ieHa BBINHCAHBI IEPBbIE HECKOIBKO €€ YWICHOB.
apudMeTHIecKoi 1 Pacno3naBaTh apupMETHIECKYIO M T€OMETPUIECKYIONIPOTPECCHH TPH Pa3HBIX
TeOMETPUUECKOM MPOTpeccuid, croco0ax 3aJaHus.
CYMMBI IIEPBBIX N WICHOB. Pematp 3a71aun ¢ ncronbs3oBaHueM (GopMyIt N-To WieHa apuPMETHIECKON 1
N300pakeHne 4IeHOB TeOMETPUYECKOM MPOTPECcCrii, CYMMBITIEPBBIX N WICHOB.
apupMeTHIECKOH 1 H300pakaTh WICHBI TOCIEI0BATEIEHOCTH TOUKAMH Ha KOOPJAMHATHON TJIOCKOCTH.
reOMETPUUECKON NPOrpeccuil PaccmarpuBare npuMepbl NpPOLECCOB M SIBJEHUH U3 PEAIbHOM IKU3HH,
TOYKaM{ Ha KOOPAWHATHOMN WLTIOCTPUPYIOIIAE N3MEHEHHEB apU(PMETHIECKON POTPECCHH, B TEOMETPHIECCKOH
10cKoCTH. JInHEeHbIN U MPOTPecCcuy; N300paXkaTh COOTBETCTBYIOIIHNE 3aBUCHMOCTHI PaHIECKH.
9KCIIOHEHIIMANILHBII POCT. Pematp 3a1a4m, CBsI3aHHbBIE C YUCIOBBIMH MTOCIIEI0OBATEILHOCTSIMH, B TOM YHCIIE
C10>XHBIE MIPOIICHTHI. 3aJ]auy U3 peajbHOM )KHU3HU C UCHOJIb30BaHUEM IIU(DPOBBIX TEXHOJIOTHIA
(371K TPOHHBIX TaOJIHII, TPAGHUUSCKOr0 KAIbKyJIATOpa U T.11.). PemaTh 3a1a4un Ha
CJIO)KHBIE TIPOLICHTBI, B TOM YHCJIE 331a4H M3 PeabHON MPAKTUKH (C
HCTIONIb30BaHUEM KaJIbKYJIATOPA).
3HAKOMUTHCSI C HCTOPHEl Pa3BUTHSI MATEMaTHKH.
[ToBTOpenue, obodIIEH E, 18 Yucaa u Berancienus (3anucp, | OnepupoBaTh NOHATHSIMH: MHOXECTBO, TOJMHOXECTBO, OIIEpPaIlIH Hal https://m.edso0.1

CUCTEMATU3aluA 3HAHUI.

CpaBHEHHE, NEHUCTBUS C
JeHCTBUTEIHHBIMH YHCIIAMH,
YHCIIOBas IpsMasi; IPOLICHTEI,
OTHOILICHHUS, TIPOTIOPIUH;
OKpYTJICHHUE, IPHOIKCHHUE,
OIICHKA; pelIeHNe TEKCTOBBIX
3a/1a4 apu(hMEeTHIECKUM
crmocooom).

MHOXKECTBAaMH; HCMOJIb30BATh IpauecKoe MpeICTABICHUE MHOXKECTB /IS
OINKCAaHMA PealbHbIX MPOLECCOB U SBJICHUM, IPU PEIICHUH 331a4 U3 APYTHX
y4eOHBIX IIPEIMETOB.
AKTyanu3upoBaTh TEPMHUHOJIOTHIO M OCHOBHBIE 1€l CTBHS, CBI3AHHbIE C
YHCJIAMH HATYpalIbHOE YHUCIIO,IPOCTOE U COCTABHOE YHCIa, JETUMOCTb
HaTypaJIbHbIX YUCEJI, IPU3HAKU JEIIUMOCTH, LIEJI0€ YUCII0, MOYJIb YHCIIA,
OOBIKHOBEHHAS U JIECTHYHAS APOOH, CTAHAAPTHHIN B YHCIA, apUPMETHISCKUN
KBaJpaTHBIH KOPCHb. BBINMOJHATH AeiicTBHUS, CPABHUBATH M YNOPSIA0YMBATH
4HCila, IPEACTABIIATD YKCia HA KOOPAUHATHON MIPSIMON, OKPYIJIATh YHCIIA;
BBINOJHATH NPUKHUIKY U OLIEHKY pe3yibTaTa BEIUUCICHIH. PemiaTh TeKkcTOBBIE
3agauM apugMeTrndeckuM crocobom. PemraTty npakTuyeckue 3a1aum,
coJiepKallie IPOLEHTHL,A0JIU, YaCTHU, BBIPAXKAIOIUE 3aBUCUMOCTH: CKOPOCTb —
BpeMSI — PacCcTOsSHHE, IeHa —KOJMYECTBO — CTOMMOCTB,00bEM paboThl —
BpeMs — MIPOU3BOJUTENBHOCTD Tpyaa. Pa30upaTs peanbHble )KU3HEHHBIE
CUTyaluu, GOpMyJIMPOBATH UX Ha S3bIKE MATEMATUKU, HAXOAUTH PEIICHUE,
IpUMEHssl MATEMaTUUECKUH annapaT, HHTEPNPeTHPOBATh PE3yJIbTaT.
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AJiredpanyecKkneBbIPasKeHU
(mpeobpazoBanme
anre6panyecKux BEIPAKEHHI,
JOITyCTHMBIC 3HAYCHUSA).

OnepupoBaTh NOHATHAMHU: CTETICHb C IIEBIM [IOKa3aTeIeM, apUPMETHIECCKUI
KBaJIpaTHBII KOPEHb,MHOTOWICH, anreOpandeckas ApoOb, TOKAECTBO. BbINOIHATH
OCHOBHBI€ 1eHiCTBHUSI: BHITIOJIHATE Pacu&Thl 1Mo popMyiaMm, MpeoOpa3oBhIBATE
LeTIbIe, APOOHO-PAIOHATIBHBIC BRIPAKEHHS 1 BEIPAKECHUS C KOPHSAMH,
peanu30BBIBaTh PA3I0KECHUE MHOTOUIEHA HA MHOYKUTEIH,B TOM YHCIIE C
UCIIOJIb30BaHUEM (popMyIT pa3HOCTH KBAAPAaTOB M KBaApaTa CyMMBbI H Pa3HOCTH;
HaXOAMTh JOMYCTHMbIE 3HAUCHHS IIEPEMEHHBIX JJIsl IPOOHO-PAIUOHATIBHBIX
BBIPAKEHUH, KOPHEH.

MopeaupoBaTh ¢ TOMOLIBI0 (OPMYJI peabHbIe IPOLECCHL U SBICHUSL.

https://m.edsoo0.r
u/7f419d08

@yHKIMH (TOCTPOSHHUE,
CBOMWCTBA N3YYECHHBIX (DYHKIIHI;
rpaduIeckoe pereHne
YpaBHEHHH U UX CHCTEM).

OnepupoBarhb NOHATHAMH: QYHKIMSA, rpadK QYyHKIUH, HYTH GYHKIHH,
MIPOMEKYTKH 3HAKOIIOCTOSTHCTBA, TPOMEXXYTKH BO3PACTaHUs, YObIBaHUS,
HanOoIbIIee ¥ HaNMEHbIIEee 3HAYCHNUS (HYHKIIHIH.

AHATH3UPOBATh, CPABHUBATH, 00CYKIATH CBOUCTBA (DYHKIUHA, CTPOUTH UX
rpaduxy. OnepupoBaTh NOHATHAMU: TIPSIMasi IPONIOPIIMOHAILHOCTE, 0OpaTHas
MPONIOPIIMOHAIBHOCTD, THHEHHAs (GYHKIHA, KBaJpaTHIHas (QyHKIH, Tapadoa,
runep6ona. Mcnoap30BaTh rpa@uMKH A7 ONIPEIEICHUS CBOHCTB, TPOIECCOB U
3aBUCHMOCTEH, [UIsl peLlIeHNs] 3a]a4 U3 APYrHX y4eOHbBIX IPEAMETOB U peaibHON
KU3HU; MOAEJINPOBATH

C MOMOIIBIO TPA(UKOB peaibHbIE MPOLECCHI U SIBICHUSI.

Beipaxatb (pOpMyJIaMH 3aBUCUMOCTH MEXAY BEIUYUHAMU.

https://m.edsoo.r
u/7f419d08

OBIIEE KOJIMYECTBO
YACOB I1O
[TPOT'PAMME

102

43


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

PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«'EOMETPUS» B 7-9 KJIACCAX

MHHOACHUTEJBHAA 3AITNCKA

I'eomeTpus Kak OJMH U3 OCHOBHBIX Pa3/eIOB IIKOJBHOW MaT€MaTUKHU, UMEIOIUN CBOEH
LEeNbl0 00€CleynTh H3y4YeHHE CBOWCTB M pa3MepoB (GUTYp, UX OTHONIEHHH M B3aUMHOE
pacrojoXeHUe, OINUpAaeTCs Ha JIOTMYECKYH0, JOKa3aTeNbHYI JMHUIO. LleHHOCTh u3yueHus
FeOMEeTPHUH Ha YPOBHE OCHOBHOTO OO0IIETr0 00pa30BaHUs 3aKI0YAETCA B TOM, YTO 00yYaroImuics
YUUTCS TMPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKUE YMO3aKIHOUEHHUS,
JIOKa3bIBaTh HMCTUHHBIE YTBEPXKICHHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, MPOBOJIUTH
paccyKIeHUs «OT IPOTUBHOTO», OTIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYIUPOBATH OOpaTHbIE
YTBEPKACHHUS.

BTOpoii HEHHOCTBIO U3yYEHHUs TEOMETPHUU SIBJIAECTCS UCIOJIb30BaHUE €€ KaK MHCTPYMEHTa
[P PEUIeHUH KaK MaTeMaTHYeCKHX, TaK U MPAKTUYECKUX 3a/1a4, BCTPEUAIOUINXCSA B peaibHOU
xu3HU. OOYYaromuiicss TOHKEH HAYYHTHCS OIPENENUTh T'€OMETPHUUECKYIO (HUTypy, OIHCATh
CIIOBaMHU JaHHBIA YEePTEX WM PUCYHOK, HAWTH IUIOMIAAb 3€MENBHOIO Y4acTKa, paccuuTaTrh
HEOOXOAMMYIO JIJTMHY OITOBOJIOKOHHOTO KaOenst Wik TpeOyeMble pa3Mepbl Tapaxa s
aBTOMOOWIIL. DTOMY COOTBETCTBYET BTOpasi, BHIYMCIUTENbHAS JUHHUS B M3YYCHHUH T€OMETPHH.
[Ipu pemieHun 3agad  OPAKTHUECKOIO  XapakTepa OOydaloluics  Y4YUTCS  CTPOUTH
MaTeMaTUYeCKUe MOJENU pEAlbHbIX JKU3HEHHBIX CHUTYalllii, MpPOBOAUTH BBIYUCICHUS U
OLICHMBATh aJIEKBATHOCTb [TOJIy4EHHOT'O pe3yibTara.

Kpaiine BakHO momu€pKuBaTh CBS3U T€OMETPHUH C IPYTUMH Y4eOHBIMH IpeIMeTaMu,
MOTHUBUPOBATh  HCIIOJNB30BaTh  ONPEACICHHS TI'COMETPUYECKUX  (QUTyp W TOHSATHIA,
JEMOHCTPHUPOBATh MPUMEHEHHUE MOJTYYCHHBIX YMEHUI B (U3MKE U TEXHUKE. DTU CBSI3U Hanboiee
ApKO BUJHBI B TeMaXx «BekTopsl», «TpUroHoMeTpuyecKrue COOTHOIIEHUD», «MeTol KOOpAuHAT»
u «Teopema ITucdaropay.

Vuebnsiii kypc «l'eoMeTpus» BKIIOUYAET CIEAYIOUIME OCHOBHBIC Pa3/ielibl COICP>KaHMUS:
«['eomerpuueckue ¢urypsl u ux cBoicTBa», «lI3MepeHne TeOMETPUUECKUX BEIUYHUHY,
«/lexapToBBl ~ KOOpAWHATBI HA  IJIOCKOCTH», «BekTopbl», «JIBUKEHHS  IUIOCKOCTH,
«[IpeobpazoBanus mo100us».

O6miee unco 4acoB, pEKOMEHIOBAHHBIX I H3Y4YeHHs yueOHOro Kypca «I eomeTpusi», —
204 4aca: B 7 xiacce — 68 yacoB (2 Jaca B HeJlelni0), B 8 kiacce — 68 yacoB (2 4aca B HEJIENIO), B
9 ximacce — 68 yacoB (2 4aca B HEJIETIO).
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COJAEPKAHUE OBYYEHUA
7 KJIIACC

Havansnele nonstus reomerpuu. Touka, mpsmasi, OTpPe30K, Jiyd. Yroia. Buasl yrios.
BeprukanbHble u  cMexHble yribl. buccektpuca yria. JlomaHasi, MHOTOyroJbHUK.
[TapamienbHOCTh U NEPIEHANKYISIPHOCTD IPSIMbIX.

Cummerpuunble  Gurypsl. OCHOBHBIE CBOHMCTBa OCEBOM cHUMMeETpuu. [Ipumepbl
CUMMETPUHU B OKPYKAIOIIEM MUPE.

OCHOBHBIE TOCTPOEHHS C IOMOIIBK LMPKYIss W JuHedku. TpeyroiapHuk. Beicora,
MeanaHa, OMCCEeKTpuca, UX CBOMCTBA.

PaBHOOGe1peHHBIN U paBHOCTOPOHHUHN TpeyrojibHUKH. HepaBeHCTBO TpeyroabHHUKA.

CBoiicTBa W TpHU3HAKK paBHOOEIPEHHOro TpeyroidbHUKa. [Ipu3HakM paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa M NpPU3HAKK MapajlieNbHbIX NMpsAMbIX. CymMMa yIJoB TpeyrojibHUKa. BHemHue
YTJIbI TPEYTOJIbHUKA.

[IpssmoyronbHbIil TpeyroabHUK. CBOWCTBO MeQUaHbl MPSMOYTOJIBHOIO TPEYroJibHUKA,
NpOBEAEHHOW K runoreHyse. IIpu3Haku paBeHCTBa MNPAMOYTOJBHBIX TPEYTrOJIbHUKOB.
[TpstMmoyronbHbBIN TPEyroJibHUK ¢ yriaoM B 30°.

HepaBeHcTBa B reoMeTpun: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
Teopema o 0OJIbIIEM yTiie U OONIBIICH CTOPOHE TPEYTroNbHUKA. [lepreHIuKyIsap 1 HaKIIOHHAs.

I'eomerpuueckoe Mecto Touek. buccekrpuca yriia U cepequHHbIN NEPHEHAMKYIAP K
OTpE3Ky KaK Fr€OMETPHUUECKHE MECTa TOUEK.

OKpyXHOCTb U Kpyr, XOpAa MU AuaMeTp, UX CcBoicTBa. B3auMHOE pacmnosioxeHue
OKpyXHOCTH M npsiMoil. KacarenbHast U cexymias K OKpy>KHOCTH. OKpYy>KHOCTb, BIIMCAaHHasi B
yroi. BrincanHas u onucanHas OKpy>KHOCTU TPEYTOJIbHUKA.

8 KJIACC

UYersipéxyronpauku. Ilapamnenorpamm, ero mpusHaku M CBOMCTBA. YacTHBIE cilydau
napajuieJIorpaMMoB (IIPSIMOYTOJIBHUK, poMO, KBajpaT), UX NMPU3HAKU U CBOMcCTBa. Tpameuus,
paBHOOOKas Tpanenus, e€ cBoiicTBa 1 mpu3Haku. [IpsMoyronbHas Tpaneuus.

Merton ynBoenusa Mmenuansl. LlenTpanbHas cummerpusi. Teopema daneca u teopema o
IIPONOPLUOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEeYroibHUKA U Tpanenuu. L{eHTp Macc TpeyroyibHuKa.

[TonoGue TpeyroabHUKOB, KO3 duireHt noxodus. [Ipusnaku mogobus TpeyroibHUKOB.
[TpumeHneHnne no100ust PH pelIeHUH TPAKTUUECKUX 3ajau.

CaoiicTBa 1iomazeil reomerpudeckux ¢uryp. @opmMyssl Ui MI0MIANM TPEYrOIbHUKA,
napajuiesorpamma, pom6a u Tpanenuu. OTHOIIEHUE TUIoMAAeH Mo100HBIX GUTyp.

Beruucnienue nmiomaaeil TpeyrolbHUKOB U MHOTOYTOJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema Ilucgaropa. Ilpumenenue teopemsl [lnudaropa mnpu pemieHUn NpaKTUYECKUX
3az1ad.

CuHyc, KOCHMHYC, TaHT€HC OCTpPOrO Yrjla HpsSMOYTOJIbHOTO TpeyrosibHuKa. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKJIECTBO. Tpuronomerpuueckue GpyHkuuu yriaos B 30°, 45° u 60°.

BnucanHnble 1 LEHTpanbHBIE YIUIBI, YIOJl MEXKJY KacaTeIbHOW M XOPAOW. YTJIbl MEXIY
XOpAaMM M CEKyIlMMHU. BrncaHHble M ONHCaHHBIE YETBIPEXYTONBHUKH. B3anMmHoe
pacmoyiokeHue JByX OKpyxkHocTei. Kacanme okpyxksocrtei. OOmme KacaTelbHbIE K JABYM
OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TaHreHc yrioB or 0 go 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJeCTBO. POPMYJIBI IPUBEACHHUS.
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Pemenne TtpeyronpHukoB. TeopeMa KOCHHYCOB M TeopeMa CHHYCOB. Pemnienue
IIPAKTUYECKHX 3a7a4 C UCIIOIb30BAaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue momodust. [1og006me COOTBETCTBEHHBIX JIEMEHTOB.

Teopema o Ipou3BeIeHUN OTPE3KOB XOP, TEOPEMBI O IPOU3BEACHUH OTPE3KOB CEKYLIHX,
TeopeMa O KBaJlpaTe KacaTeJIbHOM.

Bekrop, amuHa (MOJyib) BEKTOpA, COHANpaBICHHbIE BEKTOPBI, MPOTHBOIOJIOKHO
HaIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpalM Haj
BEKTOpaMH. PasnojkeHue BEKTOpa IO JABYM HEKOJUIMHEApHbIM BekTopaMm. KoopauHatel
BekTOopa. CKaJIipHOE MTPOU3BEAEHNE BEKTOPOB, IPUMEHEHNE AJIs1 HAX0XK/I€HUS JJIMH U YIJIOB.

JlekapToBbl KOOpDAMHATBI HAa IUIOCKOCTU. YpPaBHEHMS HpPSIMOM M OKPY)KHOCTH B
KOOpJMHATAaX, [IEPECEUCHUE OKPYKHOCTEN U NPSIMbIX. MeTO1 KOOPAMHAT U €r0 IPUMEHEHHUE.

IIpaBuibHBIE MHOTOYrojapHUKH. [[nuHa OkpyxHOCTH. I'pamycHas um paauaHHas Mepa
yIJla, BBIYMCICHUE JUIMH 1yT OKpyKHOCTel. [lnomane kpyra, cekTopa, CErMeHTa.

JIBI)KEHMsI  IUIOCKOCTM W BHYTPEHHHE  CHUMMeTpuu  ¢Guryp  (djeMeHTapHble
npexacrasienus). [lapamiensubiit neperoc. [1oBopoT.
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IMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIC PE3yNbTaTHl OCBOCHHS MPOTPaMMBI Y4€OHOTO Kypca K KOHILy 00y4YeHUs B
7 KJaacce:

Pacro3HaBaTh W3ydeHHBIE TeOMETpPHYECKHE (UTYpBI, OINPEACNsITh HX B3aUMHOE
pacmoiox)eHne, M300pakarb TeOMETpUYECKHe (UTYPHI, BBIIOJHATH YEPTEKU IO YCIOBHUIO
3ajaun. M3MepsTh JMHEWHbIE U YIJIOBbIE BEIMYMHBI. Pelath 3a7ayd Ha BBIYMCICHHUE MJIUH
OTPE3KOB U BEJIMYHH YIJIOB.

Jlenath rpyOyr0 OLICHKY JIMHEWHBIX U YIJIOBBIX BEJIMYHH MPEIMETOB B pealbHON JKH3HU,
pa3MepoB  TPUPOJIHBIX O00BEKTOB. PazmmuaTh pasMepbl O3TUX  OOBEKTOB IO MOPSIKY
BEJIUYHHEI.

CTpouTh 4epTekKHU K TEOMETPUUECKUM 3a7auaM.

[Tonp30BaTbCcsi MpU3HAKAMU PABEHCTBA TPEYrOJIBHUKOB, HCIOJb30BaTh MPU3HAKU U
CBOICTBa paBHOOGPEHHBIX TPEYTOJIBHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOIUTH JIOTHYECKHUE PACCYKIICHUS C UCTIOJIb30BAHUEM T€OMETPUUECKUX TEOPEM.

[Tonp30BaTbCsl MpU3HAKAMHM PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJIbHUKOB, CBOMCTBOM
MEUaHbl, MPOBEAEHHOW K TUIIOTEHY3€ MPSIMOYIOJIbHOTO TPEYTrOJbHUKA, B PpELICHUU
reOMETPUYECKUX 3a/1a4.

OnpenensTs MapajieIbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpblE 00pa3yeT ¢ HUMHU
cekymasi. OnpeaensaTh NapajyIeIbHOCTh MPSIMBIX C MTOMOIIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK
OJIHOM MPSAIMOM 10 TOYEK JAPYTroM mpsiMOil.

Pemate 3amaum Ha kieTyaroi Oymare.

[IpoBOANTH BBIUMCICHHUS M HAXOJUTh YHCIOBbIE U OYKBEHHBIC 3HAYEHUS YIJIOB B
FeOMETPUYECKUX  3aJadyaX C  HCHOJb30BAHHMEM CYMMbl  YIVIOB  TPEYrOJbHUKOB U
MHOTOYT'OJIbHUKOB, CBOWCTB ~ YIJIOB, OOpa30BaHHBIX IPH NEPECEYCHUH [IBYX IapaljieIbHbIX
NpsAMBIX CeKylllel. PemaTe mpakTUyecKue 3aadd Ha HaXOXKJCHHE YIJIOB. Biamerh moHATHEM
FEOMETPUUECKOTO MeCTa TOYeK. YMETh OINpeAeNsiTh OHCCeKTpUCY YIJIa U CepeIUHHBIH
MEPIECHANKYIISIP K OTPE3KY KaK TEOMETPUUYECKHE MECTA TOYEK.

@opMynHpOBaTh ONPEACICHUS OKPY>KHOCTU M KPyra, XOpAbl U JHAMETPA OKPYXKHOCTH,
MOJIb30BAThCS X CBOMCTBAMU. Y METh IPUMEHSThH 3TU CBOMCTBA MPU PELICHUH 3a/1a4.

Bnaners moHsTHEM ONMMCAaHHOW OKOJO TPEYTrOJIbHUKA OKPYKHOCTH, YMETHh HAXOAUTH €€
ueHtp. [loap3oBaThest pakTamMu O TOM, UTO OMCCEKTPHUCHI YTIIOB TPEYrOJbHUKA IEPECEKAIOTCS B
OJHOM TOYKE, U O TOM, UYTO CEPEIMHHBIE NEPIEHIUKYJLSIPBI K CTOPOHAM TPEYroJIbHUKa
IIEPECEKAIOTCS B OJTHOM TOUKE.

Brnaners 1moHATMEM KacaTE€nbHOW K OKPYXKHOCTH, IIOJIb30BATbCA TEOPEMOM O
MEPIECHINKYJISIPHOCTH KacaTeIbHOM U paauyca, MIPOBEIEHHOTO K TOYKE KaCaHUSI.

[Tonp30BaTbCcsi TPOCTEHIIMMH TE€OMETPUUYECKHUMH HEPABEHCTBAMH, NOHUMATh UX
MPAKTUYECKUI CMBICI.

[IpoBOIUTH OCHOBHBIE TEOMETPUYECKHUE MOCTPOCHHUS C TOMOIIBIO LIUPKYJISI U TUHEUKHU.

[IpenmeTHbIe pe3ysbTaThl OCBOCHUS MPOrPaMMbl YY€OHOTO Kypca K KOHILy OOydeHHS B
8 kiacce:

PaCHO?;HaBaTI) OCHOBHBIC BUIBI quBIpéxerHBHHKOB, HUX 3JIEMCHTHI, ITOJIB30BATHCA HX
CBOWCTBaMH IPH PEIICHUH T€OMETPHUECKUX 3a]1au.

[IpuMeHATh CBOWMCTBA TOYKH TEPECEUCHMs] MEAMaH TpPEeyrojbHHUKA (IIEHTpa Macc) B
pelIcHUH 3a71ay.

BiageTs noHATHEM CpEelHEN JTMHUU TPEYTOJIBHUKA U TPANELNH, TPUMEHATh UX CBOWCTBA
OpU pPEUICHUH TeoMeTpuyeckux 3anad. [lomb3oBaThes Teopemoit Paneca u TeopemMoll o
HpOHOpHI/IOHaJ'H)HBIX OTpeSKaX, HpI/IMeHﬂTb nux aJjis peIHeHI/IH HpaKTI/I‘IeCKI/IX 3a1a4.

[TpuMeHsTh IPU3HAKK MOI00UST TPEYTOJIBHUKOB B PEIICHUN TEOMETPUYCCKHX 3a/1a4.

[Tonb3oBatbes Teopemoil [ludaropa s pemieHus reoMeTpUYECKUX M MPAKTUYECKUX
3aga4. CTpOUTh MaTeMaTHUYECKYH MOJICNIb B MPAKTUYECKHUX 3aJlauax, CaMOCTOSTEIILHO JeaTh
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YepTEXK U HAXOJIUTh COOTBETCTBYIOIIUE JTUHBI.

Bnagers moHsTHAMHM CHHYCA, KOCMHYCa M TaHT€HCAa OCTPOro YIjia MpSMOYTOJbHOTO
TpeyroyibHUKa. [10J1630BaThCS STUMU MOHATUSMU IS PEIICHUS MPAKTUYECKUX 3a/1a4.

Boruncnsate  (pa3nuyHbIMEH - crioco0amMH) — IUIOIIAAL  TPEYroJdbHUKA W IJIOLIAAH
MHOTOYTOJBHBIX ~ (GUryp (MOJIB3YysACh, THAE€ HE0OXOIuMO, KalbKyIsITOpoM). I[IpuMeHsTH
MOJIy4YE€HHBIE YMEHHUSI B IPAKTUYECKUX 3a/1a4ax.

Bragets mOHATHMSMM BOHCAaHHOTO M ILIEHTPAJIBHOTO YIja, HCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJaX, yIiiax MEXIy XOpJaMu (CeKyIIMMH) U YIiie MeXay KacaTelbHOW U XOpAoH
P PEIICHUU T€OMETPUUYECKUX 3a]1ay.

Brnagerb moHsATHEM OMHCAHHOTO YETHIPEXYTOJIbHUKA, MIPUMEHSTh CBOICTBA OMKMCAHHOTO
YEeTHIPEXYTOJIbHUKA MIPU PELICHUU 3a/1a4.

[IpuMeHsTh MONMy4YeHHbIC 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTeMaTUYECKUE MOJENU IS
3a1a4y peasibHON KU3HU u MPOBOJIUTH COOTBETCTBYIOIIHE BBIYHCIICHUS C
MPUMEHEHHUEM N0JI00US U TPUTOHOMETPUH (TIONB3YSICh, I/Ie HEOOX0IUMO, KATBKYJIATOPOM).

[IpenmeTHbIe pe3ynbTaThl OCBOCHHUS MPOrpaMMBI YU€OHOTO Kypca K KOHIYy OOy4YeHHUs B
9 kaacce:

3HaTh TPUTOHOMETPUYECKHE (YHKIMH OCTPBIX YIJIOB, HAXOAWUTh C HMX IOMOIIBIO
pasMyHble  BJIEMEHThl  MPSAMOYTOJBHOIO  TPEYroJbHUKA  («pElIeHHE  MPsIMOYrOJIbHBIX
TPEYroJabHUKOBY»). HaxoauTe (C  MOMOILIBIO  KaNbKYJSATOPA) AJMHBI U YIJIbl ISl HETAOJUYHBIX
3HAYCHUH.

[Tonmp30Batbess  GopMysnamMu  TPHUBEACHHS M OCHOBHBIM  TPUTOHOMETPHUYECKUM
TOKJAECTBOM Il HAXOKIECHUSI COOTHOILIEHUH MEXy TPUTOHOMETPUYECKMMHU BEJINYMHAMHU.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JIJIsl HAXOKICHHS Pa3IMYHbIX 3JIEMEHTOB
TPEYrojbHUKA («pEIIEHUE TPEYTOJbHUKOBY), MPUMEHATh UX IPH PELICHUU T€OMETPUYECKUX
3aj1ad4.

Bnaners noHATHAMH IpeoOpa3oBaHUs  MOA0OMSA, COOTBETCTBEHHBIX 3JIEMEHTOB
nogo0HbIx  (uryp. Ilonp3oBarbesi CBOMCTBaMHM TOJAOOHMSI TMPOU3BOJIBHBIX  (UTYp, yMeETh
BBIUUCIIATh JAJUHBI U HaXOJIUTh YIJIbl Y MOJOOHBIX ¢uryp. IIpumeHsaTs cBoiicTBa moao0ust B
MPAKTUYECKHX 3a7jauyax. YMeTb IPUBOJUTh IPUMEPHI MOJOOHBIX (PUTYp B OKPYKAIOILIEM MUDE.

[Tonb30BaTbes TEOpEMaMH O MPOU3BEACHUM OTPE3KOB XOP[, O MPOU3BEIECHUH OTPE3KOB
CEKYILHUX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaTbcs BEKTOpaMH, MOHUMAaTh HMX TIEOMETPUUECKUH U (PU3MYECKHH CMBICI,
OPUMEHATh MX B PELICHHH TeOMETPUYECKHX U (u3nyeckux 3agad. [IpuMeHsATh ckalspHoOe
MIPOU3BE/IEHNE BEKTOPOB AJIs1 HAXO0XAECHUS JUIMH U YIJIOB.

Ilonp30BaTbcs METONOM KOOPAMHAT HA IUIOCKOCTH, IHPUMEHSATh €ro B PEIICHUH
F€OMETPUUECKUX U MPAKTUYECKUX 3a/1ad.

Brnaners MOHATHSAMU MPAaBUIBHOIO MHOTOYTOJbHHUKA, JUIMHBI OKPY)KHOCTH, JAJIUHBI AYTH
OKPYXKHOCTM M pPaJMaHHOM Mepbl YIjla, YMETh BBIYMCIATH IUIOIIAAh Kpyra M €ro 4acrem.
[TpuMeHSATH MOJTyYeHHbIE YMEHHUS B IPAKTHYECKUX 3a]1auax.

HaxomuTe ocu (Mim LIEHTPBI) CHMMETPUU (GUTYp, PUMEHATH JBIKEHHS TUIOCKOCTH B
IIPOCTEHMIINX CITydasX.

[IpuMeHsTh MONMy4YEeHHbIE 3HAHUSI HAa MPAKTUKE — CTPOUTh MaTeMAaTUYECKUE MOJENIU JUIs
3a1a4y peaIbHOM KM3HU U IPOBOJUTH COOTBETCTBYIOIIME BBIUYMCIEHHUS C IPUMEHEHHEM
o100Usl U TPUTOHOMETPUYECKUX (PYHKINHN (TOTB3YSCh, 1€ HEOOXO0IUMO, KAJIbKYJISITOPOM).
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TEMATHYECKOE INTAHUPOBAHHME

7 KJIACC
Ne n/n| HanmenoBanmue pasnesios| KoanmuecTso IIporpamMHoOe coaep:kaHue OcHOBHEIE BU/IBI 1eSITEJILHOCTH 00y4AaI0LIHXCH 20P
U TeM Y4eOHOro npeamMera 4acoB
1. |Ipocteiimme 14 IMpocrteiinme reoMeTpUIeCcKUe ®opMyJHPOBATh OCHOBHBIC MOHSTHS U OnpesencHus. Pacno3HaBarh https://m.eds
reoMeTpUIecKHe (PUryphl 00beKThl. MHOTOYTOJILHUK, JIOMaHasl. | U3y4eHHbIE [€OMETPUUECKIE (DUTYpPhI, ONPEAeasiTh X B3aUMHOE 00.ru/7f415e
U UX cBolicTBa. M3mMepeHue CMeXHbIE U BepTHKAJIbHBIC YIIIBL. pAacIoyio’keHHe, BBIIOJHATHUSPTEK MO YCIOBUIO 3aauul. 2e
TeOMETPUUECKUX BEIUYHH. Pabota ¢ npocreiimmmu yeprexxamu. | [IpoBoauTH npocTeiimme nocTpoeHus ¢ HOMOIIBIO LIUPKYJISIH JIMHEWKH.
W3MepeHne TUHENHBIX U YTIIOBBIX H3mepsATh JIMHEWHBIE U YTIIOBBIE BETUYUHBI TEOMETPUUECKUXH MPAKTUIECKUX
BEJINYNH, BEIYHUCIICHUE OTPE3KOB U | 0OBEKTOB.
YTIIOB. OmnpeneaTh «Ha I71a3» pa3Mepsl pealbHbIX 00BEKTOB, NPOBOAUTH rPyOyIo
OLIEHKY MX Pa3MepOB.
Pemarp 3a1aun Ha BEIYUCIIEHUE AJIUH OTPE3KOB U BEIMYHH YIIIOB.
PemaThb 3a1a4n Ha B3aUMHOE PacIIOI0)KEHHE TEOMETPHIECKUX puryp.
IIpoBoauTH KIIACCUPUKALHMIO YITIOB, BBIMHCISITBINHEWHBIE U YTTIOBBIE
BEJIMYHMHBL, NPOBOAUTHL HEOOXOJUMBbIE JOKA3aTEIbHBIEC PACCYKICHHS.
3HAKOMHUTBCS C HCTOPHeil pa3BUTHS T€OMETPHH.

2. | TpeyrombHUKH. 22 ITonaTue 0 paBHBIX TPEYroJbHUKAX | Pacmo3HaBaTh mapbl paBHBIX TPEYTOJHHUKOB Ha TOTOBBIX YepTEXax (C https://m.eds
NIEPBUYHBIE NIPEACTABIICHUS O yKa3aHHeM TPU3HAKOB). BBIBOAUTH Ci1eCTBHUS (PABEHCTB COOTBETCTBYOMUX | 00.ru/7f415e
paBHbIX durypax. Tpu npuznaka 3JIEMEHTOB) U3 PABEHCTB TPEYTOJIHHUKOB. 2e
PaBEHCTBA TPEYTONBHUKOB. ®opMyIHPOBATH ONPEIEICHHS: OCTPOYrOIBHOT0, TYIIOYTOJIBHOIO,
[Ipu3Haku paBeHCTBa MIPSIMOYTOJIBHOT0, PAaBHOOEIPEHHOTO, PABHOCTOPOHHETO TPEYTOJIbHUKOB,;
MPSIMOYTOJIBHBIX TPEYTOJIEHUKOB. OUCCEKTPHUCHI, BBICOTHI,MEANaHbl TPEYTOJIbHIKA; CEPEJMHHOTO TIEPIICHINKYIIIpa
CBoi1cTBO MeMaHbl NPAMOYTOJIBHOTO| OTPE3Ka; MEPUMETPA TPEYTOJIbHUKA.
TPEYroJIbHUKA, IPOBEAEHHON ®opMyaHpoOBATH CBOMCTBA M MPU3HAKHM PAaBHOOEIPEHHOTOTPEYT OJIHHKA.
K runotenyse. PaBnoOenpennasie 1 | CTPOMTH YepTeXkKH, peiaTh 3aJa41 C TOMOIIBIO HAX0XKAEHHUS PaBHBIX
PaBHOCTOPOHHHE TPEYTOJIbHHUKH. TPEYTOJIBHUKOB.
[Ipu3Haku u cBOMCTBA IIpuMeHsATH IpHU3HAKK PABEHCTBA MPSIMOYTOIBHBIX TPEYTONBHHUKOB B 3a/1a9ax.
PaBHOOEIPEHHOTO TPEYTOJIbHUKA. Hcnoab3oBaTh 1M(pPOBEIE PECYPCH AJIS MCCJIEA0BAHNS CBOHCTB U3y4aeMbIX
HepaseHncTBa B reomeTpuu. ¢buryp.
IIpssMOYrOBbHBIN TPEYTOJIBHUK C 3HAKOMUTBCS ¢ HCTOPHeil pa3BUTHSA T€OMETPHH.
yriom B 30°.

3. |[apanenbHble MpsMbIe, 14 [TapannensHbIe TpSIMBIC, HX ®opMyJHPOBATH MOHSATHE TIAPAIICIHHBIX TPSIMBIX, HAXOAUTH MpakTHueckue | https://m.eds

CyMMa YIJIOB
TPEyToJIbHUKA.

cBoicTBa. Hakpecr nexariue,
COOTBETCTBEHHBIE U OJJTHOCTOPOHHHE
yIIiBL, 00pa30BaHHBIC

IIpH NIepECeUCHUN NapajieIbHbIX

TIPUMEPHI.
H3yuats cBoiicTBa yriioB, 00pa30BaHHbIX MPH HEPECEUCHUN TTapauIeIbHbIX
npsiMbIx cexyiueil. IIpoBoaNTh 10Ka3aTeNbCTBA NAPaIEIBHOCTH ABYX

TIPSIMBIX C IOMOIIBIO YTJIOB, 00pa30BaHHBIX MIPHU MEPECCUCHUH ITHX MPSIMBIX

00.ru/7f415e
2e
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mpsiMbIX cekyueit). [Tpusnak
NapalIeJIbHOCTH MPSIMBIX Yepe3
PaBEHCTBO PacCTOSIHUM OT TOYEK
OJIHOU MPSIMOH 10 BTOPOU IIPSIMOM.
CyMMa yIJIoB TpeyroJIbHUKA.
BHenHue yrisl TpeyroabHHKA.

TPETbEH MPSAMOM.

Bpr4ucasTs CyMMY YIUIOB TPEYTOJbHUKA U MHOTOYTOJIBHUKA.

HaxoauThb 4nciioBbie 1 OyKBEHHBIC 3HAUCHHS YTJIOB B TEOMETPUUECKHX 3a/1a4aX
C UCII0JIb30BAHUEM TEOPEMO CYMME YIJIOB TPEYTOJIbHUKA U MHOTOYT'OJIbHUKA.
3HAKOMHUTBCS C HCTOPHeil pa3BUTHSA T€OMETPUH.

OKpy’>KHOCTB ¥ KPYT. 14 OKpy’>XHOCTB, XOpJia U [uaMeTp ux | @opMyJIHPOBATH ONpe/eIeHHs . OKPYXHOCTH, XOP/IbL, IHaMeTpa 1 https://m.eds
I'eomerprueckne cBoiictBa. KacarenpHas k KacaTeJbHOH K OKpyHOCTH. MI3y4aTh UX CBOICTBa, IPU3HAKH, CTPOUTH 00.ru/7f415e
MOCTPOCHHSI. OoKpyxHOCTH. OKpY>KHOCTB, YEepPTEXKH. 2e
BrnucanHas B yroi. [lonsarue o IMT, | HceaienoBarh, B TOM YHCIIE HCIOJIB3YSI LM (POBbIE PecypChbl: OKPYKHOCTb,
IIPUMEHEHHE B 3a7a4ax. bruccekTpuca| BIUCAaHHYIO B IO, IICHTP OKPY>KHOCTH, BIIMCAHHOH B YT0JI; pABEHCTBO
U CepPEeANHHBIA NEPIEHANKYJISIP KaK | OTPE3KOB KacaTeIbHBIX.
TEOMETPUUYECKHUE MECTA TOUEK. Hcnoab3oBare Meroa I'MT nis 1oka3aTenbcTBa TEOPEM O IIEPECEUCHUN
OKpY>XHOCTb, OITUCAHHAS OKOJIO OHCCEKTPHUC YIJIOB TPEYroIbHUKA U CEPEIMHHBIX MEPICHINKYIISIPOB K CTOPOHAM
TpeyroapHuka. OKpy>KHOCTb, TpeyroibHukac nomouisto 'MT.
BIIMCAHHAS B TPEYT OJIHUK. OsgJiaieBaTh NOHATHAMH BIIMCAHHON M OIMCAHHON OKPY>KHOCTEH
[IpocTeiimue 3a1a4u Ha IOCTPOCHUE. | TPEYTOJIbHUKA, HAXOAUTH LIEHTPHI 3TUXOKPYKHOCTEH.
Pemath OCHOBHBIC 3a1a4M HA MOCTPOEHHUE: YTIIa, PABHOTO JaHHOMY
CEepeMHHOTO MEPICHINKYIISAPa JAHHOTO OTPE3Ka; NPsIMOM, TpoXoasiei dyepes
JaHHYIO TOUKY U NEPICHINKYIIPHON TaHHOHN MPSIMOM; ONCCEKTPUCHI JAHHOTO
yIJIa; TPEYTrOAbHUKOB TI0 PA3JIMYHBIM 3JIEMEHTaM.
3HAKOMHUTBCS ¢ MCTOPUEH Pa3BUTHUSI TEOMETPUH.
[ToBToOpenue, 0606mIeHNE 4 IToBTOpeHue 1 00001IeHHE OCHOBHEIX| PemaTh 3a1aun Ha HOBTOPEHHE, WIUTIOCTPUPYIOIINE CBA3UMEXIY pa3inyHbiMH | https://m.eds
3HaHUH. MTOHATHUI U METOJIOB Kypca 7 Kilacca. | 9acTsIMH Kypca. 00.ru/7f415e
2e
OBIIEE KOJIMYECTBO 68
YACOB I1O
[NPOIT'PAMME
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8 KJIACC

Ne n/m| HanmenoBanmue pasnesoB| KoanmyecTBo IIporpamMHoe conep:kanue OcHOBHBIE BU/IbI 1eSITEIbHOCTH 00yYAIOLIUXCS 0P
M TeM Y4eOHOro npeamMera 4acoB

1. | YeThIpEéXyroiIbHUKH. 12 [Mapannenorpamm, ero npusHakd 1 | A300pakaTh M HAXOAUTH HA YEPTEKAX YETHIPEXYTOJBHUKY pa3HbIX BUIAOB 1 | https://m.eds
cBoiicTBa.YacTHbIE cllydan UX 3JIeMeHTHl. POPMYJIMPOBATH ONpedeeH s : Tapajiesiorpamma, 00.ru/7f417e
napajuiesIorpaMMOB MPSAMOYTOJIbHHKA, pOMOa, KBajipaTa, Tpaneui, paBHOOOKOHTpanenuu, 18
(IpsIMOYTOJIBHKK, POMO, KBaJIpaT), UX| MPAMOYTOJIbHOMN Tparenuu.
MIpU3HAKU U CBoicTBa. Tpamenus. Joka3bIBaTh M UCNOJIb30BATH NIPH PellleHUH 32124 MIPU3HAKU U CBOMCTBA:
PaBHOOOKAS 11 TIPAMOYTOJBHAS mapajuiesiorpaMMa, IPsIMOYTOJIbHIKA, poM0Oa, KBaipaTa, Tpanelny, paBHOOOKOH
Tpareum. TpaIeIiy, IPSIMOYTOJIEHON TPaTCIHH.
Meton yaBoeHUs MEIHaHBI. I[IpuMeHATH METO YIBOCHUSI MEAUAHBI TpEeyToibHIKa. UcI0Ib30BaTh
HenTpansHas cHMMETpHSL. IU(pPOBBIE PECYPCHI IS UCCIIEAOBAHISICBONCTB N3y4aeMbIX QUTYP.

3HAKOMHUTBCS ¢ MCTOPUEH Pa3BUTHUsI TEOMETPUHU.

2. | Teopema Paieca u 15 Teopema daneca u Teopema IIpoBoaUTH MOCTPOEHHUSI C TIOMOIIBIO UPKYJISI U JIMHEHKH ¢ ucmonb3oBanuem | https://m.eds
Teopema o 0 TIPOMOPIIMOHATBHBIX OTPE3KaX. TeopeMbl Dareca ¥ TEOPEMBI O IIPOTIOPIIHOHAIBHBIX OTPE3KaX, CTPOUTh 00.ru/7f417e
MPOMOPIIMOHATBEHBIX CpenHsist TUHUS TPEYTOJIbHUKA. 4eTBEPTHIN MPOMOPIIMOHAIBHEIN OTPE30K. 18
OTpe3Kax, IoA0OHbIe Tpamnerus, e€ cpeIHAATUHUSL. IIpoBOAUTH 10KA3aTEJLCTBO TOTO, YTO MEMAHbI TPEYTOJIbLHUKA
TPEYTOJbHUKH. [IponoprinoHaIHLHBIEOTPE3KH. MIEPECEKArOTCS B OJTHOM TOUKE, U HAXOAUTH CBSI3b C IEHTPOM Macc, HAXOAUTh

LleHTp Macc B TpeyrojJbHUKE. OTHOINIEHHE, B KOTOPOM MEIUAHBI JIENATCS TOUKON UX TIEpeceUeHHUsI.
[Tono6HbIe TpeyroasHUuKU. Tpu HaxoauTh mo100HbIE TPEYTOJLHUKH HA TOTOBBIX YEPTEKAXC YKA3aHHEM
MpU3HaKa MoI00Us TPEYTOJbHUKOB. | COOTBETCTBYIONIUX MPHU3HAKOB MOJ00US.
[Ipumenenne nogoOus npu penieHnd | PemaTts 3aga4n Ha Mo100HBIE TPEYTONIEHUKU C TTIOMOIIBIOCAMOCTOSATETFHOTO
MIPAKTHICCKUX 3a1a4. ITOCTPOCHUS YEPTEKEH U HAXOKICHUS ITOJTOOHBIX TPEYTOIEHUKOB.
I[IpoBoauTh 10KA3aTEIBCTBA C UCIIOIBF30BAaHIEM IIPU3HAKOB ITOI00US.
Joka3sIBaTh TPU MpU3HAKA 110100 TpeyroisHUKOB. [IpuMeHsaTh
MTOJTyYCHHBIC 3HAHUSI P PEIICHUH T€OMETPHYCCKIX M MPAKTUICCKHUX 3a]1ad.
3HAKOMHUTBCS ¢ HCTOPUEI pPa3BUTHUSI TEOMETPHUH.
3. |Imomans. Haxoxnenue 14 CBolicTBa ImIomanaeu OsJjiajieBaTh NEPBUYHBIMY NpeacTaBIeHusIME 00 001el Teopun rromaau | https://m.eds

IJI01aJIeH TPEYTOIbHUKOB
¥ MHOTOYTOJIBHBIX (UTYD.
ITmomaau mogo0OHBIX

duryp.

reoMeTpuueckux Guryp. @opmyisl
JUTS TIIOIIAIA TPEYTOJIbHUKA,
napayiesiorpaMmma, Tparemuy.
Brruncnenue miomaei ClI0KHBIX
¢uryp. IInomamn puryp

Ha KkierdaTor Oymare. [Inomaam
noJ00HbIX GuUryp. 3agaun

C IPAaKTUYECKUM COJIEP>KAHUEM.
Peurenre 3a1a4 ¢ moMoIib0 MeToa

(Mmepsl), GopMyJMpPOBAaTH CBOWCTBA IMJIONIA/IH, BEISICHATH MX HATJISTHBIN
CMBICIL.

BoIBoANTH GOPMYITBI TUIOIIAIY MTapAIIJIeIOTpaMMa, TPEYTroJILHUKA, TPAIEIuy 13
(hopMyIIBI TUTOIAY TPSMOYTOJILHUKA (KBaapaTa).

BoiBoaAuTH HOPMYITBI TUIOIIAIN BEITYKIIOTO YETHIPEXYTOIbHUKA Yepe3
JUarOHAIH ¥ yrol Mexay HuMu. Haxoauts mmomanu Guryp, n3o0paxxEHHBIX Ha
KJIeTYaTOl Oymare, HCMOJIb30BaTh pa3OueHUue (PUTyphI Ha YaCTH U
noctpauBanue. Pazoupars npuMepbl HCTIOIB30BaHUS BCIIOMOTaTEIbHOM
IJIOLIA/IM JJIs PEIICHUS] TEOMETPUYECKUX 3a/1ad.

00.ru/7f417e

18
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BCIIOMOTaTEJIbHOM IO M.

HaxoauTh miomaay nogo0HbIX Guryp.
BuI4ucasiTh IWIOMIAIU Pa3InYHBIX MHOTOYTOJBHBIX Guryp.Pemars 3agaun Ha
IJIOUIA/Ib C MPAKTHUECKUM COIEPKAHUEM.

Teopema I1ucaropa n 10 Teopema ITudaropa, u eé Joxa3zpiBaTh Teopemy [Tudaropa, ncnoab30BaTh €€B NPaAKTHIECKUX https://m.eds
Hayaia TPUTOHOMETPHH. MIpUMEHEHUE. BBIYNCIICHUSIX. 00.ru/7f417e
OmnpeneneHnue TpUroHOMETpUIecKuXx | @OpMyJIHPOBATh ONPENEICHUS TPUTOHOMETPHUYECKUX (DYHKIMH ocTporo yria, | 18
(yHKIMH OCTpOro yria NMPOBEPATH UX KOPPEKTHOCTB.
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, BbIBOAUTH TPUTOHOMETPHYECKHE COOTHOLIEHUSB MIPSIMOYTOJIBHOM
TPUTOHOMETPHYECKHE COOTHOIIEHHS | TPEYTOJIbHHUKE.
B IPSAMOYTOJIBHOM TPEYTOJIbHHKE. HccienoBars COOTHOIIEHUS MEXAY CTOPOHAMH B MIPSIMOYTOJIBbHBIX
OCHOBHOE TPUTOHOMETPHUECKOE TpeyroJbHHUKax ¢ yriaaMu B 45° n 45°; 30° u 60°.
TOXIIECTBO. Hcnons3oBaTh GopMyIbl NPUBEICHUS U OCHOBHOE TPUTOHOMETPUYECKOE
TOKAECTBO I HAXOXK/ACHUS COOTHOLICHUH MEX 1y TPUTOHOMETPHUECKUMHU
(GYHKIMSAMUPA3INIHBIX OCTPBIX YIJIOB.
IIpuMeHATH NOTy4YeHHBIE 3HAHUSA U YMEHUS [IPU PEIICHUH MPAKTUIECKUX
3a1a4.
3HAKOMUTBCS ¢ MCTOPUEH Pa3BUTHUSI TEOMETPUHU.
YTiBl B OKPY>KHOCTH. 13 Brnucanssle u ieHTpanbHbIe yribl, | POpMYJIHPOBATH OCHOBHBIE ONPECIIEHHS], CBSI3aHHbIC https://m.eds
Brnucanssle n onucaHHele YTOJI MEXIy KacaTeJIbHON ¥ XOpZOH. | c yriaMu B Kpyre (BIUCAHHBIH yroJl, IEeHTPaIbHbBIA yTro). 00.ru/7f417e
YETBIPEXYTOJIbHUKU. VYTl MeXxay XopaaMu U cekyiuMiy. | HaxoauTs BIicaHHBIE YTIIBI, ONMPAIOIIUECs Ha OIHY AYTY,BBIMHCIATDH YIIIbl ¢ | 18
Kacatenpubie Brnucanssle n onucaHHble MIOMOIIBIO TEOPEMBI O BIIMCAHHBIX YIJIaX, TEOPEMBI O BIIUCAHHOM
K okpyxHocTu. Kacanue YeTBIPEXYTONBHUKY, UX IPU3HAKUA U | YETBIPEXYTOIbHUKE, TEOPEMBI O LIEHTPAIBHOM YTIIE.
OKpY>KHOCTEH. cBoiicTBa. [IpuMeHeHue ITUX HccnenoBars, B TOM YUCIIE C TOMOLIBIO U(POBBIX PECYPCOB, BIIMCAHHBIE U
CBONCTB OIMCaHHBIEC YETBIPEXYTOJbHUKU, BLIBOJUTH X CBOWCTBA U IPU3HAKHU.
IIPH PELICHNU TeOMETPHUUECKUX Hcnosb30BaTh 3TH CBOICTBA M PU3HAKHY MPHU PEIICHUH 3aad.
3a1ay.
B3aumHoOe pacnonoxeHue JByX
OKPYXKHOCTEH, 001I11e KacaTeIbHbIE.
Kacanue okpyxHOCTE.
[ToBTOpenue, 0600IIEHNE 4 IToBTOpEHNE OCHOBHBIX MOHATHII M | PemiaTh 3a1aum Ha HOBTOPEHHE, WIUTIOCTPUPYIOIIUE CBA3M MEeX Iy pasnuaabiMu| https://m.eds
3HaHUIL. METOJIOB KypcoB 7 1 8 K1accoB, 4acTsAMU Kypca. 00.ru/7f417e
000011IeHNE 3HAHUIA. 18
OBIIEE KOJIMYECTBO 68
YACOB I10
[MPOI'PAMME
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9 KJIACC

Ne n/m| HammenoBanue pasneioB| KoauvecrBo |I[IporpammHuoe coaep:xanmue OcHOBHbIE BUIBI 1eSITEILHOCTH 00y4al0HXCS 30P
W TeM Y4eOHOro npeamMera 4acoB

1. | TpuroHomerpus. Teopembl 16 Onpenenenue ®opMyJIHPOBATDH ONpe/IeJeHNsI TPUTOHOMETPHUYESCKUX (QYHKIMI TymbIX H psiMbix| hitps://m.edsoo.ru
KOCHHYCOB M CHHYCOB. TPUTOHOMETPUICCKHIX YIJIOB. [7f41al2c
Peuienue TpeyroinbHUKOB. ¢byuknuit yriaos ot 0° 1o BbIBOAMTH TEOPEMY KOCHUHYCOB U TEOPEMY CUHYCOB(C PalnycOM OMHCAHHOM

180°. ®opmynsl OKPYKHOCTH).

IIPUBEICHHUS. BoiBoauTh GopMyJibl A1 BEIYMCICHUS MII0IIA/ACH ¢ HCI0JIb30BAHHEM TeopeM

Teopema KOCHHYCOB, TpuroHoMeTpuu (GopMya IIIOMIAIN TPEYTOIbHIKA Yepe3 BE CTOPOHBI M YTOJI

TeopeMa CHHYCOB. Pemenne | MexIyHHUMH, (GOopMyJia IUIOIMAAN YETHIPEXYTOJIBHIKA YePe3 €ro AUaroHaN U yroJl

TPEYTONBEHUKOB. MEXIY HUMH).

[TpakTryeckoe npuMeHeHne | PemaTs TpeyronbHUKH.

JOKa3aHHBIX TEOPEM. PemaTh npakTHiecKue 3a/1auu, CBOAAIINECS K HAXOKICHUIO PA3THIHBIX
JIEMEHTOB TPEYTOJIbHHKA.

2. |IIpeobpazoBanne momoowus. 10 [onsatue o mpeobpazoBarnu | OcBauBATH MOHATHE IPEOOPA30OBAHUS TTOAO0OHS. https://m.edsoo.ru
Merpuueckue noo6usi. CoorBercTBeHHHBIE | McciienoBaTh OTHONICHHUE IMHEHHBIX JIEMEHTOB (GUTYp IPU IpeoOpa3oBaHIH [7f41a12¢
COOTHOILICHUS AJIEMEHTHI MOJIO0HBIX (QUTYP.| OI00HS.

B OKPY’KHOCTH. Teopema o mpousBenenun | HaxoauTh npuMeps! Mo1o0us B OKpY>KaroIeil 1eHCTBUTEIbHOCTH.

OTPE3KOB XOpJ, TeopeMa 0 | BBIBOAUTH MeTpHUECKHE COOTHOLICHUS MEXKIY OTPEe3KaMH XOPJI, CEKYIINX U
MIPOU3BEACHUH OTPE3KOB KacaTeJIbHbIX C UCIOJIH30BAHNEM BIIMCAHHBIX YTJIOB M MOJIOOHBIX TPEYTOJIHHUKOB.
CEeKyIIUX,TeopeMa o Pematp reomMeTpudeckue 3a1a41 U 3aJ]a41 U3 PEATbHOM KHU3HU C HCIIOJIH30BAHUEM
KBaJIpaTeKacaTesbHOM. MIOJJOOHBIX TPEYTOJILHUKOB.
[Tpumenenue B pereHun
TeOMETPHUYCCKHX 331a4.

3. | BekTopsL 12 OmnpeneneHue BEKTOPOB, Hcnonb30BaTh BEKTOPHI KaK HallpaBIeHHbBIE OTPE3KU,HCCIeI0BATh https://m.edso0.ru

CII0’KEHUE U BEIYUTAHUE
BEKTOPOB, YMHOXXCHUE
BEKTOpA Ha YUCIIO.
duznyeckuil u
TEOMETPUUYECKUNA CMBICT
BEKTOPOB. Pasnoxenue
BEKTOpa I10 IBYM
HEKOJJIMHEAPHBIM BEKTOPaM.
KoopauHnatsl BekTopa.
CkansipHO€ IpOU3BEICHHUE
BEKTOPOB, €r0 IPUMEHEHUE
JUIL HAXOXKACHUS JUIMH U

reoMeTpuUecKuil (mepemenieHne) u Gu3ndecKkuii (Cruia) CMBICIBI BEKTOPOB.

3HaTh onpeaeeHUsI CYMMbI U Pa3HOCTU BEKTOPOB, YMHOKEHHSI BEKTOPA Ha YHCIIO,
HCCJIEI0BATH TCOMETPHUYCCKUIA U (PU3MUYESCKIIA CMBICIIBI 3TUX OIICPAITHiL.

PemaThb reoMeTpuyeckre 3a71a91 ¢ UCIOJIb30BaHUEM BEKTOPOB.

PackjiaabIiBaTh BEKTOP IO ABYM HEKOJUTMHEAPHBIM BEKTOPaM.

Hcnoab30BaTh CKATIPHOE MPOU3BEACHIE BEKTOPOB, BHIBOAUTH €TI0 OCHOBHBIE
CBOMCTBA.

BobIuucasitb CyMMy, Pa3HOCTh U CKIAPHOE TIPOU3BEICHUEBEKTOPOB B
KOOpJUHATAaX.

IIpuMeHATH CKaAJISIPHOE MPOU3BEACHUE IJIS1 HAXOXKACHUS! ITTUH U YIJIOB.

[7f41al2c
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yrios. Pemenue 3anay ¢
MIOMOIIIBIO BEKTOPOB.
IIpuMeHeHHE BEKTOPOB AT
pemreHus 3a1a9 GU3NKH.

JlexapTOBbI KOOPAUHATHI
Ha TUIOCKOCTH.

JlexapTOBbI KOOPAUHATEI
TOYEK Ha MIOCKOCTH.
VYpaBHEHME IPSIMOH.
YpaBHEHHE OKPY>KHOCTH.
Koopannats! Touek
HepecedeHus OKPYKHOCTHU H
npsmMoi. Metoz koopauHaT
NpH PELICHUHU
reOMEeTPUUECKUX 33124,
MIPAKTUYECKUX 3a/1a4.

OcBauBaTh NOHATHE IPSIMOYTOIBHON CHCTEMBIKOOPIMHAT, EKaPTOBBIX
KOOPJHMHAT TOYKH.

BbiBOAMTB ypaBHEHUE IPSIMON U OKPYKHOCTU. BbIieIATh OJHBIN KBaapaT s
HaXOXJICHUS IIEHTPA U paJiyca OKPYKHOCTH I10 €€ ypaBHEHHIO.

PemaThb 3a1a4u Ha HAXOXK/ICHUE TOUCK NEPECCUCHUS MPSIMBIX U OKPY>KHOCTEH ¢
TIOMOIIBI0 MeToa KoopauHaT. MenoJib30BaTh CBOICTBA yriIOBOTO KO (HITHEHTA
NIPSIMOM IIPU PELLIECHUU 3a1a4, AJIs ONIPEACICHUS PACIOIOKEHUS IPSIMOM.
IIpuMeHATh KOOPIMHATHI IIPU PELICHUN T'€OMETPUIECKHX U MPAKTUIECKHX 3a/1a4,
JUTA TIOCTPOCHUA MaTCMaTUYCCKUX MO]IeJ'IefI pCaIbHbIX 3a1a4 (((MeTO}I
KOOpAMHATY).

Monb30BaTHCs /I TOCTPOCHUS ¥ UCCIIEAOBaHUI HUPPOBBIMU pECypcaMu.
3HAKOMHUTBCS ¢ MCTOPHUEH Pa3BUTHUSI TEOMETPUHU.

https://m.edsoo.ru
[7f41al12c

IIpaBunbHbIE
MHOTOYTOJIbHUKH. JlImHa
OKPYXHOCTH U IIJIOIIA/Ab

Kpyra.
Brruncnenue miomaaen.

[IpaBunbHbIE
MHOT'OYT'OJIbHUKU. Yucno .
JnHa OKpy>KHOCTH, JyTH
OKpy>kHOCTHU. Pagrannas
Mepa yria.

[Mnomans kpyra, cekTopa,
CErMeHTa.

®opMyJIHMPOBATh OINPEIEICHUE TPABUIBHBIX MHOTOYT'OJIbHUKOB, HAXOAUTh UX
s1eMeHThl. [10J1b30BaThCsl NOHATHEM JIMHBI OKPY>KHOCTH, BBEAEHHBIMC IIOMOIIBIO
MPaBUJILHBIX MHOTOYTOJILHIUKOB, ONPEAEsiTh YUCIIO T, IJTUHY IyTH U paJTuaHHYIO
Mepy yria.

I[IpoBoauTh MEpexo OT paIHaHHON MepHI yTila K TPayCHOW U Ha000POT.
OmnpeaensiTh IWIOMIAAL KPyTa.

BsiBoguts ¢opmyJisl (B rpagyCHON U paJiaHHOW Mepe)is JUTHH OYT, TDIOMIaei
CEKTOPOB M CETMEHTOB.

Bpruuncsthb mwiomany Guryp, BKIIOYAIONINX SJIEMEHTBI OKPY>KHOCTH (KpyTa).
HaxoauTts ruionjaau B 3a1a4ax peajsbHOM )KU3HU.

https://m.edsoo.ru
[7f41al2c

JIBM>KEHHS TUIOCKOCTH.

ITonarue o ABMXKEHUU
IIJIOCKOCTH.
[TapannenbHblil nepeHoc,
noBopoT IIpumenenue npu
pELICHNH 3a]a4.

Pa30upaTh npuMepsl, WIDTIOCTPHPYIONTNE TOHATHS JBIDKEHIS.
®opmMyIHPOBATH ONPEIENEHN IIApaAIITIEIbHOI0 IEPEHOCA,IOBOPOTA M OCEBOM
CUMMETpHH. BBIBOAUTH X CBOWCTBA, HAXOAUTh HEMOBIDKHBIE TOUKH.
HaxoauTh HEHTPH! 1 OcH cHMMETpHi pocteimux ¢puryp. IlpumeHaTs
napasIeNIbHbINA IEPEeHOC U CHMMETPHIO PU PELICHUU T€OMETPUIECKUX 33134
(pa3bupaTb npuUMepsI).

Hcnonb30BaTh 1Sl HIOCTPOSHHUS M MCCIIEIOBaHUH IIM(POBBIE pECypCHI.

https://m.edsoo.ru
[7f41al2c

[ToBTOpEeHue, 0000IICHNE,
CHUCTEMATH3ALVS 3HAHWIMA.

[ToBTOpEHUE OCHOBHBIX
MTOHSATHUI U METOJIOB KYPCOB
7-9 xnaccos, 00001IeHNE U
CHUCTEMaTH3allHsl 3HAHWH.
IIpocreiimne
reoMeTpudeckue GUrypsl U

OnepupoBath NOHATHAMHU: Qurypa, Touka, NpsiMasi, yroja,MHOTOyT OJIbHHK,
paBHOOEIPEHHBIH U PABHOCTOPOHHUH TPEYTOJILHUKH, ITPSIMOYTOIBHBIN
TPEYroJIbHUK, MeJJaHa, ONCCEKTpHCa U BBICOTA TPEYTOJIbHUKA, apauIeIOTPaMM,
POMO, IPSIMOYTOJILHUK, KBaJpaT, TPAIELHs; OKPYKHOCTb, KacaTellbHasl; PaBEHCTBO
n onobue Guryp, TpeyroJbHUKOB; NAPAICIBHOCTD U MEPIICHINKYIIPHOCT
MIPAMBIX, YTOJ MEKAY NPSIMBIMHU, CHMMETPHSL OTHOCHTEIIbHOTOUKHU M IPSIMOIf;

https://m.edsoo.ru
[7f41al2c
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ux cBoicrtea. U3mepenue
TeOMETPUUECKUX BEINYHH.
TpeyroabHuKy.
[TapannenbHbie u
MepIEHINKYIISIPHBIE
IIpsSIMBIE.

OKpY>XHOCTD U KPYT.
I'eomerpuueckue
MOCTPOECHHS. YTIIBI B
OKpYy>XHOCTU. Biucanueie u
ONHCaHHbIE OKPYKHOCTU
MHOTOYTOJIBHUKOB. [Ipsimast
U OKPY>KHOCTb.
YeTbIpEXYTOJILHUKH.
Brnncanssle n onucaHHbIe
YETBIPEXYTOJIbHHUKH.
Teopema [Mudaropa u
Haydaja TPUTOHOMETPHUU.
Pemenne o0mmx
TPEYTOJILHUKOB.
IIpaBunbHbIE
MHOTOYTOJIBHUKH.
[IpeobpazoBanus
IJIOCKOCTH. JBH>KEHHUS.
ITonobue. Cummertpus.
IInomans. Beruucnenue
mwioiagen. ITnomaan
NOJO0OHBIX GUTYD.
JlexapTOBbI KOOPAMHATHI HA
II0CKOCTU. BekTope! Ha
IUIOCKOCTH.

JUTMHA, PacCTOSIHUE, BEJIMUMHA yTJIa, IJI0U[ab, IEPUMETD.
Hcnoab3oBaTh (pOPMYJIbI: IEpUMETPA U TUIOIIATH MHOTOYTOJIbHUKOB, JUTUHBI
OKPY>KHOCTH U IUIOINAIH KPyra,00bEMa psMOYToJIbHOTO MapajuIe/enue ia.
OmnepupoBaTh NOHATHAMMU: TIPSIMOYTOJIFHAS CHCTEMa KOOPAWHAT, BEKTOD;
HCNOJb30BATh 3TH IOHITHS JJIS TIPEICTABICHIS JAHHBIX U PEIICHNUS 3324, B TOM
YHCIIen3 JPYTUX YIeOHBIX MPEeIMETOB.

PemaTh 3a1a4 Ha MIOBTOPEHUE OCHOBHBIX MOHATUH, HJUTFOCTPALIUIO CBS3EH
MEXITy Pa3IMIHBIMH YacTAMH Kypca. BeIOMpaTh MeTo/ Iyl pelieHus 3aJaqu.
Pemiare 32124y 13 IOBCEJHEBHON KU3HH.

OBIIEE KOJIMYECTBO
YACOB I10
[NPOT'PAMME
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PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDB U CTATUCTHUKA» B 7-9 KITIACCAX

INOACHUTEJIBHASA 3AIINCKA

B coBpemeHHOM 1M(GPOBOM MHpE BEPOSTHOCTb M CTAaTHCTUKA MPHOOpETaOT BCE
OOJIBIIYI0 3HAUMMOCTh, KaK C TOYKH 3PEHHUSl MPAKTUYECKUX MPUIIOKEHUM, TaK U UX POJIU B
o0pa3oBaHUM, HEOOXOIUMOM KaXIOMYy 4eloBeKy. Bospacraer umcino mnpodeccuii, mnpu
OBJIAJICHUN KOTOPBIMU TpeOyeTcsi Xxopomiass 0a3oBas MOATOTOBKa B 0OOJACTH BEPOATHOCTH U
CTaTUCTHKH, Takas MOATOTOBKA BaKHA JJS TNPOJODKEHUS OO0pa3oBaHMs W JJIs  YCIECUIHON
poheccuoHaNbHOM Kapbephl.

Kaxxnplii 4yenoBeK NOCTOSHHO NPUHUMAET PELIEHUS Ha OCHOBE HMEIOUIMXCA Y HEro
JaHHBIX. A i1 0OOCHOBAHHOTO NPUHATUS DPELICHUS B YCIOBHMSX HEAOCTaTKa HIJIM H30BITKA
uHpopManui HEoOXOaUMO, B TOM YHCIE XOpomo chopMHpPOBAaHHOE BEPOSITHOCTHOE U
CTaTHUCTUYECKOE MBIIIJICHHE.

NMeHHO mMOATOMY OCTpPO BCTala HEOOXOJAMMOCTh CHOPMHUPOBATH y OOYYArOIIMXCS
(GYHKIIMOHAJIBHYI0O TPaMOTHOCTb, BKIIIOUAIOIIYI0 B ce0f B KauecTBE HEOTheMJIeMOM
COCTaBJISIIOLIEH yMEHHE BOCIPUHUMATh M KPUTHUYECKH aHAJIU3UPOBATh HH(POpPMAILUIO,
MPEJCTaBICHHYI0O B pa3NuYHbIX (OpMax, MOHUMATh BEPOATHOCTHBIM XapaKTep MHOTHX
peaJIbHBIX MPOLIECCOB U 3aBUCUMOCTEH, TPOU3BOAUTh IPOCTENILINE BEPOSATHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4eOHOM Kypce C OCHOBHBIMH MpHUHIMIAMH cOopa, aHanu3a u
NpPEICTaBICHNS JTaHHBIX W3 Pa3W4HbIX cep KU3HU OOIIeCTBAa M TrocynapcTBa MpHoOmaeT
oOydaromuxcsi K OOIIeCTBEHHBIM HHTepecaM. l3yueHue OCHOB KOMOWHATOPUKHU DPa3BUBAET
HaBbIKM OpraHu3alUu Iepedopa M MoJc4Y€Ta 4Yuciia BapUaHTOB, B TOM 4YMCJE B MPHUKIAJHBIX
3ajayax. 3HAKOMCTBO C OCHOBaMH TeOpHUH IpadoB co3qaéT MaTeMaTudeckui (yHIaMeHT s
dopMHupOBaHUS ~ KOMIIETCHIMH B oOnacth umHpOpMATHKH W IH(POBBIX TexHosoruil. Ilpm
W3YYCHUU CTAaTHCTUKH W BEPOATHOCTH OOOTamaroTcsi MpEeACTaBleHUs OOYyYaroIuxcs o
COBPEMEHHOM KapTHMHE MHMpa U METO/ax €ro HCCienoBaHus, (GOpMUPYETCS MOHHUMAaHHUE pOJIU
CTAaTHCTUKH KaK HMCTOYHHKA COIMATbHO 3HAYUMOW HH(OpPMAIMKM M 3aKJIaJbIBAIOTCS OCHOBBI
BEPOATHOCTHOI'O MBIIIJIEHHUS.

B cooTBercTBUM ¢ JaHHBIMH LEISIMH B CTPYKType NporpaMMbl Y4eOHOTO Kypca
«BeposTHOCTh M CTAaTUCTHKa» OCHOBHOTIO OOIIEro 00pa30BaHUSl BBIJEIECHBI CIEAYIOLINE
coJiepkaTeNnbHO-MeToanueckne TuHun: «lIpeacrapnenue JaHHBIX U OMUCATENbHAs CTATUCTUKAY,
«BeposTHOCTBY, «IeMEeHThl KOMOMHATOPUKNY, «BBeaenue B Teoputo rpadoBy.

Copepxanne nmuaun «l[IpeacraBneHue NaHHBIX U OMUCATENbHASs CTATHCTUKA» CIYKUT
OCHOBOH 111 (JOPMHUPOBAHUSI HABBIKOB pabOThl ¢ MHPOPMAIMENH: OT YTEHHUs] U UHTEpIpeTalun
uH(poOpMalliK, TPEICTaBICHHONM B Talnuiax, Ha JAuarpaMMmax u rpadukax, g0 cbopa,
IPEJICTaBJICHUS U aHAJIM3a JIaHHBIX C UCMOJIb30BAaHUEM CTATUCTUYECKUX XapaKTEPUCTUK CPETHUX
U paccenBaHus. PaboTast ¢ maHHBIMH, OOydJaromuecs y4yaTcsl CYMTHIBATh U HMHTEPIPETUPOBATH
JaHHBIC, BBIIBUTaTh, apTyMEHTHPOBATh M KPUTHKOBATH MPOCTEHINNE THIIOTE3BI, Pa3MBIIUIATH
HaJ (pakTOopamu, BHI3BIBAIONIUMHU H3MEHYUBOCTh, U OIICHUBATh UX BIUSHUE HAa pacCMaTpHUBacMbie
BEJIMYMHBI U MTPOLIECCHI.

NHTynTHBHOE  WpeACTaBI€HHWE O  CIy4yallHOMW  WM3MEHUYMBOCTH,  HCCIIEOBaHHE
3aKOHOMEPHOCTEN W TEHACHIUN CTAaHOBUTCS MOTHUBHPYIOIIEH OCHOBOM JUIsl U3YYEHHS] TEOpUU
BEPOATHOCTEW. boiplIoe 3HAaYeHHE UMEIOT NPAKTUYECKUE 3alaHus, B YAaCTHOCTU OIBITHI C
KJIACCHYECKUMHU BEPOSITHOCTHBIMU MOJIETISIMH.

[ToHATHE BEPOSATHOCTH BBOAMUTCS KaK Mepa MpaBaonoaodus ciaydaiiHoro coObitus. [Ipu
M3Y4YEeHUH y4eOHOro Kypca o0ydaronuecs 3HaKOMATCS C MPOCTEHIIMMHU METOJJaMHU BBIYHCIICHUS
BEPOSTHOCTEW B CIYYalHBIX SKCIIEPUMEHTAX ¢ PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMH UCXO0JIaMH,
BEPOATHOCTHBIMU 3aKOHAMH, TO3BOJISIOUIMMH CTaBUTh W peliath Oosiee CIOXKHBIE 3afaud. B
yueOHBI KypCc BXOMAST HayallbHbIE MPEACTABICHUS O CIy4YailHBIX BEIMYMHAX U UX YHUCIOBBIX
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XapaKTEePUCTUKAX.

B pamkax  y4eOHOro Kypca  OCYIIECTBISETCA  3HAKOMCTBO  OOYyYarOIIMXCS C
MHOKECTBAMU M OCHOBHBIMHU OIE€pallMsIMHU HaJ] MHOXXECTBAMH, PACCMATPUBAIOTCA MPUMEPHI
MPUMEHEHHUS JIUIS PEeLICHUS 3314, a TAK)Ke UCIIOJIb30BAHMS B JPYTUX MAaTEMaTHUYECKUX Kypcax U
y4€OHBIX IPEeIMETAX.

B 7-9 xnaccax msywaercs ydeOHBIM Kypc «BeposATHOCTh W CTaTHCTHKa», B KOTOPBIH
BXoAAT paznensl: «lIpeacTaBieHue NaHHBIX W OINUCATENIbHAs CTaTUCTHKa», «BeposTHOCTHY,
«OneMeHThl KOMOMHATOPUKNY, «BBeneHune B Teopuio rpadosy.

O01m1ee 9rcI0 4acoB, PEKOMEHI0BAaHHBIX I U3yYSHHs yUeOHOTO Kypca «BeposSTHOCTh 1
cratuctukay, — 102 gaca: B 7 kiacce — 34 ygaca (1 gac B Henemio), B 8 kiacce — 34 gaca (1 gac B
Heqeno), B 9 kiacce — 34 vaca (1 gac B Heneno).
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COJAEPKAHUE OBYYEHUA

7 KJIIACC

[IpencraBnenue AaHHBIX B BUAE TaOmul, auarpamm, rpadukoB. 3amnoiHeHHe Tabiul,
YTEHHUE U MOCTPOCHHE AHarpaMM (CTOJIOUKOBBIX (CTOIOYATHIX) U KPYTroBbIX). UTeHHe TpadukoB
peanbHBIX mporeccoB. V3Bneuenne mHboOpMaluu W3 AUArpaMM M TaOJIUI], UCIOJIb30BAaHUE U
MHTEpIIpETalNsl JaHHBIX.

OnucarenpHasi CTaTUCTHKA: CpeqHee apudMeTnyeckoe, MeMana, pa3Max, HauboJblee u
HauMEHbIlIee 3HaYeHUsI HA0opa YUCIIOBBIX TaHHBIX. [IpuMepsl ciydaliHON U3MEHUYUBOCTH.

CrydaifHbIH SKCIIEpPUMEHT (OIIBIT) U CiIy4aiiHoe coObiTHe. BepostHocTh U yactoTa. Pomib
MaJIOBEPOSTHBIX U MPAKTHUYECKH JOCTOBEPHBIX COOBITUH B MpUpoOjE U B oOmecTBe. MoHeTa u
UTPAIIbHASL KOCTh B TEOPUU BEPOSITHOCTEM.

I'pad, Bepmmua, pedbpo. Crenenp BepmuHbL. UYwcino pédep w cyMMapHas CTEICHb
BepiiuH. [IpeacraBnenue o cesiznoctu rpada. Lenu u nukisl. [Iytu B rpadax. O6xox rpada
(otinepoB myTh). llpencraBienne o0 opueHTHpOBaHHOM rpade. Permenue 3amad ¢ MOMOIIBIO
rpados.

8 KJIACC

[IpencraBienne qaHHBIX B BUE TAOIUII, 1UarpaMM, rpaduKoB.

MHOK€eCTBO, 3JE€MEHT MHOXECTBa, MOAMHOXecTBO. Omnepanuu HaJ MHOXKECTBAMU:
o0beMHEeHHe, IepecedyeHue, gonojgHeHue. CBOMCTBa omepauuii  HajJ  MHOXKECTBAMHU:
[IEPEMECTUTEIIBHOE, COYETATEeNIbHOE, pACIpENeauTeNIbHOe, BKIOueHus. lcnonb3oBaHue
rpaduueckoro mpecTaBieHUss MHOKECTB JJIsl OMKUCAaHUs PEaTbHBIX MPOIECCOB U SIBICHUMU, TIPU
peLIeHNH 3a]1a4.

N3mepenne paccemBaHus AaHHBIX. [{ucniepcus U CTaHAAPTHOE OTKIOHEHHE YHCIIOBBIX
HabopoB. JluarpaMma paccenBaHMUsL.

OneMeHTapHble COOBITUS cilydaiiHoro ombiTa. CiyyaiiHble coObiTus. BepostHocTH
coObITUi. ONBITEI C PaBHOBO3MOYKHBIMU 3JIEMEHTapHbIMU COObITHSMHU. CiyyailHbli BBIOOP.
CBsi3b MEXJy MaJlOBEPOSATHBIMU M IPAKTUYECKU JIOCTOBEPHBIMH COOBITUSMHU B HPUPOAE,
00111eCTBE U HAYKE.

Hepeso. CBolicTBa 1€pPEBLEB: €AMHCTBEHHOCTD ITYTH, CYILIECTBOBAaHUE BUCSIUEH BEPILNHBI,
CBS3b MEXJy 4YMCIOM BepIMH U yucioMm pébep. [lpaBuno ymHoxeHus. Pemienue 3amau c
HOMOIIBIO TpadoB.

[IpotuBononoxusie coObiTHs. Juarpamma Oinepa. OObeAWMHEHHE H TEepeceYCHHUE
coobiTuil. HecoBmecTHble coObITHs. Popmyrna CIOXKEHHS BEpOATHOCTEH. YclloBHas
BeposATHOCTb. [IpaBuino ymHoxenus. HesaBucumsie coObitus. [IpeacraBnenue 3KcneprMeHTa B
BUJE JiepeBa. PeneHne 3aa4 Ha HAaXO0XKJIEHUE BEPOSTHOCTEN C IOMOIIBIO JIEpeBa CIy4ailHOrO
AKCIIEPUMEHTA, TUarpaMm Ditiepa.

9 KJIACC

[IpencraBienue naHHBIX B BUJE TAaOIUL, quarpamm, rpauKoB, HHTEpIpETalHs JaHHbIX.
YreHue u NOCTpOEHUE TaONIHUL, TUarpaMM, rpaduKoB MO peasbHBIM JaHHBIM.

[TepectanoBku u Qakropuan. Couetanuss u uucio coueranuid. Tpeyronpuuk Ilackams.
Pemenue 3a1au ¢ CIob30BaHEM KOMOWHATOPUKH.

I'eomeTpuueckast BeposTHOCTb. CirydaliHbI BHIOOP TOUKH M3 (UTYphI HA IJIOCKOCTH, U3
OTpe3Ka U U3 Iyr'¥ OKPYKHOCTH.

Ucnbitanme. Ycnex m Heynaya. Cepust HcnblTaHMd g0 mnepBoro ycmexa. Cepus
ucnbITanuil bepuymnu. BepositHocTu coObITHI B cepru ucnibITanuii beprysnu.

CrnyyaitHas BelMYMHA U paclipelielieHHe BEeposSITHOCTeH. MaTemarnueckoe OXHIaHue U
mucnepcus. [Ipumepsl MaTeMaTH4ecKoro OXHAaHUS KaK TEOPETUYECKOIO CPENHEro 3HauYeHUs
BEJIMYMHBI. MaTeMaTnyeckoe oKuJaHue U JTUCIEpCUs CIydyallHOM BEIMYMHBI «UUCIIO YCIEXOB B
CepuH UCIBITaHUN bepHyum».

[TonsiTue o 3akoHe OonbIIUX Yncen. M3zMepeHnre BeposITHOCTEH ¢ TOMOIIBIO YacTOT.

Poinb 1 3HaueHMe 3aKOHA OOJBIINX YHCET B IPUPOJIE U OOIIECTBE.
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IMPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHbIe pe3yabTaThl OCBOCHHSI TPOrPaMMbl yueOHOT0 Kypca K KOHILy OOy4eHus B
7 Kkaacce:

Yurare uHpOpMaLUIo, NPEICTABICHHYI0 B TaOJUIaX, Ha auarpammax, IpeaCTaBIISTh
JaHHBIC B BHJIC TAOJIMIl, CTPOUTH JUArpaMMbl (CTOIOMKOBBIE (CTOJIOYATBIC) W KPYTOBHIE) TIO
MacCuBaM 3HAYEHUH.

OnucelBaTh W HMHTEPIPETUPOBATH PEAJIBHBIE YMCIOBBIE JAHHBIE, IPEICTABICHHBIE B
Tabyuax, Ha AuarpaMmax, rpapukax.

Hcnonp30BaTh A ONUCAHUS JI@HHBIX CTATUCTHUYECKHE XapaKTEPUCTUKHU: CpEAHEe
apudmernyeckoe, MearaHa, HanooJbIlIee U HaMMEHbIIee 3HAUCHUS, pa3Max.

Hwmetb mpencraBieHHEe O CAy4aiiHOM M3MEHYMBOCTH Ha MpUMepax LeH, (pu3muecKkux
BEJIMYMH, AHTPOIIOMETPUYECKUX JAHHBIX, HMETh IPEJICTABICHHE O CTAaTUCTUYECKOU
YCTOMYUBOCTH.

IIpenmeTHble pe3ysbTaThl OCBOEHUS MPOrpaMMbl YU€OHOIO Kypca K KOHIly 00y4eHus B
8 kJacce:

W3Bnekath W mpeoOpa3oBbIBaTh HH(POPMAIMIO, TPEACTABICHHYIO B BHIEC Ta0NHII,
Jyarpamm, rpaukoB, PEeICTaBIIATh JaHHbIE B BUJIE TaOIULL, 1UarpamMm, TpapuKoB.

OnucelBaTh JaHHBIE C MOMOULIbIO CTATUCTMUYECKUX IOKa3aTesied: CpelHUX 3HAUECHUN U
Mep paccenBaHus (pa3Max, AUCHEPCUs U CTAaHJApPTHOE OTKIJIOHEHHE).

HaxoauTh 4acTOThl YMCIOBBIX 3HAUYEHUH M YACTOThl COOBITUM, B TOM 4HCIE IO
pe3yibTaTaM U3MEpPeHUN U HaOJII0ICHUH.

HaxomuTh BEpOSTHOCTM CIly4alHBIX COOBITMM B OIBITaX, 3Has BEPOATHOCTU
3JIEMEHTAPHBIX COOBITMH, B TOM 4YHCIE B OINBITaX C PAaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMH.

Hcnonb3oBare rpaduueckue MOJEIU: AEPEBO CIIy4ailHOTO 3KCIEPHUMEHTa, AMarpaMMbl
DOlinepa, ynuciaoBas rnpsmasi.

OnepupoBarh MNOHATHAMHU: MHOXECTBO, MOJMHOYKECTBO, BBINOJIHATh OIEPALUU HaJ
MHO’KECTBaMU: O00BEAMHEHUE, TIepeceUYeHre, JAO0NOIHEHUE, MePEeUUCIATh dJIEMEHTHl MHOXKECTB,
IIPUMEHATH CBOMCTBA MHOXKECTB.

Hcnonp3oBark rpapuueckoe MNpeACTaBICHUE MHOXKECTB U CBS3€H MEXIy HUMH Ui
ONHUCAHMs TPOLIECCOB U SABJICHWH, B TOM YHUCIIE MPU pEIIEHUH 3a1ad M3 APYIHX Y4eOHBIX
IIPEMETOB U KypCOB.

[IpenMeTHbIEe pe3yabTaThl OCBOEHHUS NMPOrpaMMbl Y4eOHOT0 Kypca K KOHILy OOydeHus B
9 kJacce:

W3BnekaTb © mpeoOpa3oBbIBaTh WHPOPMALMIO, TMPEACTABIEHHYIO B  Pa3IMYHbIX
UCTOYHUKAX B BUJAE TaOIMI, Iuarpamm, rpaukoB, IPEACTaBISITh JaHHbIE B BHUJAE TaOJHIL,
JrarpaMmm, rpa@ukoB.

Pemarp 3agauu opraHu30BaHHBIM IEpeOOPOM BAPUAHTOB, a TAKXKE C HMCIOJIb30BAaHHEM
KOMOWHATOPHBIX MPaBWJI U METOJIOB.

Hcnons30BaTh onucaTeNlbHbIE XapaKTEPUCTUKH JIUISI MACCUBOB YHCIIOBBIX JAHHBIX, B TOM
4UCIIe CPEAHUE 3HAUCHUS U MEPBl PACCEUBAHMSL.

Haxomuth dacTOThl 3HAa4eHMM M YacTOThl COOBITHS, B TOM UHCJIE MOJb3YSICh
pe3ysbTaTaMy MPOBEAEHHBIX U3MEPEHUI U HAOIIOJCHUH.

HaxomuTth BEpOSITHOCTH ciy4yailHBIX COOBITHMI B M3Y4YEHHBIX OIBITaX, B TOM YHCJIE B
OTBITaX C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITHSIMHU, B CEPUSAX HCIBITAHUI /10 MEPBOTO
ycnexa, B Cepusax UCIbITaHUN bepHyim.

HNMers mnpencraBiaeHue O CIydallHOM BEIWYMHE U O PACIPEINEICHUU BEPOATHOCTEH.
HNmeTs mnpencTaBieHHe O 3aKOHE OOJBIIMX YHUCET KaK O NPOSBICHUM 3aKOHOMEPHOCTU B
CIlydyaifHOH M3MEHUYMBOCTH U O POJIM 3aKOHA OOJIBIINX YKCE B IPUPOJIE U OOIIECTBE.
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TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
Ne n/n| HanmenoBanmue pasnesios| KoanmuecTso IIporpammHoe coaep:kanue OcHOBHEIEC BU/IBI 1eSITEILHOCTH 00y4AaI0IHXCH 20P
W TeM Y4eGHOro mpeaMera 4acoB
1. |IlpencraBieHue JaHHBIX. 7 [IpencraBneHne qaHHBIX B OcBauBaTh cOCOOBI MPE/ICTABICHUS CTATUCTUYECKUX JAHHBIX M YUCIOBBIX https://m.eds
Tabnuiax. [IpakTuyeckue MACCHBOB C ITOMOIIBIO TAOJIHII U TUATPAMM C UCTIOIb30BAHUEMAKTYaIbHBIX H 00.ru/7f415f
BBIYHCIICHUS TIO0 TAOIMYHBIM Ba)KHBIX JaHHBIX (HeMorpaduyeckue JaHHBIC, IPOM3BOICTBO NPOMBINUICHHOW 1 | dC
JaHHBIM. V3BIICueHNE 1 CENbCKOXO03SIHCTBEHHON IPOIYKIMH, OOIIECTBCHHBICH TPUPOIHBIC SBICHUS).
MHTEPIIPETAus TaOINIHBIX H3yuyats MeToABI paOOTHI C TAOMUYHBIMU U TpaMIeCKUMHU TIpECTaBICHUIMHA
naHHbIX. [IpakTHueckas paboTa | JaHHBIX C MOMOMIBIO IIM(POBBIX PECYPCOB B XOJE MPAKTHYECKHUX PadoT.
«Ta0muuen).
I'paduueckoe npencrasneHue
JIaHHBIX B BHJIE KPYTOBBIX,
CTOJNOMKOBBIX (CTOI0YATHIX)
nuarpamm. UteHue u nocrpoeHue
quarpamm. [Ipumepsl
JeMorpapuIecKuX Auarpamm.
IMpakTryeckas padbora
«JlnarpamMmsiy.
2. |OmnucarensHas 8 UYncnoseie Habopbl. Cpennee OcBauBaTh NOHATHSA: YHCIOBOI HAOOP, Mepa NEHTPAILHON TEHICHIUH (Mepa https://m.eds
CTaTHUCTHKA. apupmeTnyeckoe. Menanana [EHTpa), B TOM YHCIIeCpeaHee apupMeTnieckoe, MeanaHa. OmuchIBaTh 00.ru/7f415f
YHCIIOBOTO Habopa. CTAaTHCTHYECKHE JAaHHBIE C TOMOIIBIO CPEHETO apU(PMETHIECKOTO U MEIHAHBI. dc
VY cTOHYUBOCTH METHAHEL. Pemate 3agaun.
IMpakTryeckas padora «Cpennue | M3y4aTs cBOMCTBA CPEIHUX, B TOM YHCIIEC TIOMOIIBIO IU(POBHIX PECYPCOB, B
3HaueHus». Hanbomnbiee u XO0JIe TIPAaKTUYECKUX padoT.
HavMeHbIIIee 3HAYCHUSI OcBauBaTh NOHITHS: HaUOOIIbIIIEe U HANMEHbBIIIEE3HAUEHHS YHUCIIOBOTO MaCcCHBa,
4yucIoBoro Habopa. Pa3max. pa3max.
PemaTs 3aaaum Ha BEIOOpP crioco0a omMcaHus JAaHHBIX B COOTBETCTBHH C
MPUPOJION JAHHBIX M LEJSIMH UCCIICOBAHUSI.
3. | Cny4aiiHast ©3MEHYHUBOCTb. 6 CiyuaiiHasi '3MEHYHBOCTD OcBanBaTh MOHATHS . YaCTOTA 3HAYCHUI B MACCUBE JaHHBIX, TPYIITMPOBKA https://m.eds

(mpumepsr). Yacrora 3HaUeHUH B
MaccuBe JaHHBIX. [ pynmupoBka.
I'ucrorpammsl. [IpakTuyeckas
pabora «Ciy4aiinas
U3MEHYUBOCTBY.

JIaHHBIX, THCTOIpPaMMa.

CTpouTh ¥ aHAJU3MPOBATH THCTOIPAMMBI, MOAOMPATH ITOIXO IS mIar
rpynnupoBku. OcBanBaTh rpaduuecKre NpeICTaBICHUS Pa3HBIXBUIOB CITydaiiHON
M3MEHYHMBOCTH, B TOM YHUCIIE C TOMOIIBIO IIM(POBBIX PECYPCOB, B XOJIE
NPAaKTHYECKOH PadOTHI.

00.ru/7f415f

dc
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Bgenenue B Teoputo
rpadoB.

I'pad, Bepiuna, pedpo.
[IpencraBnenue 3anauu c
nomouipto rpada. CreneHb
(BayeHTHOCTH) BepIIUHBL. Uncio
pe€bep u cymmapHasi CTETICHb
BepuuH. llens u nuki. I1yts B
rpage. [Ipencrapnenne o
cBsi3HOCTH Tpada. O6xox rpada
(stimepoB myTh). [Ipencrasienne
00 OpHEHTHUPOBaHHBIX rpadax.

OcBauBaTtp noHsiTHs: rpad, BepiinHa rpada, pedpo rpada, creneHs (BaJIeHTHOCTb
BEPIINHBI), IIENb U IIHKJL.

OcBauBaTh NOHSITHS: IIyTh B Tpade, 3iIepoB myTh,00x01 rpada,
OpMEHTHPOBAHHEIH rpagd.

Pematsb 3aga4n Ha IIOMCK CyMMBI CTEIIEHEH BepIIH rpada, Ha HOUCK 00Xoa
rpacda, Ha MOKUCK IMyTEHB OpUEHTHPOBAHHBIX Tpadax.

OcBanBaTh c1OCOObI IPEACTABICHHUS 33/1a4 U3 KypcaanreOpbl, TeOMETPHH, TEOPHU
BEPOSATHOCTEH, IPYyruX MPEIMETOB ¢ IIOMOIIEIO rpadoB (KapThl, CXEMHI,
EKTPUICCKHE LEeNH, (PYHKIHOHAIBHBIE COOTBETCTBHS) Ha IPHMEpax.

https://m.eds
00.ru/7f415f

dc

BeposiTHOCTD 1 4acToTa 4 Cry4aiiHblil OTIBIT U ciTy4daiiHoe | OcBaMBaTh MOHATHSI: CIy4aliHbINA OMBIT U CIydaitHoe COOBITHE, MaJoBeposiTHOE U | https://m.eds
CJIy4aiiHOTO COOBITHSI. coObITHE. BEpOsATHOCTH M YacTOTa | MPAKTHICCKUIOCTOBEPHOE COOBITHUE. 00.ru/7f415f
coObiTHs. Ponb ManoBeposTHbIX U | M3y4aTh 3HAYMMOCTH MAOBEPOSATHBIX COOBITHIB MPUPO/IE U OOIIeCTBE Ha BaXKHBIX | C
MPaKTHYECKU TOCTOBEPHBIX npuMepax (aBapuu, HECYaCTHBIE CITyyau, 3alIUTa IIepCOHANEHOHMH(OPMALIH,
coOBITHII B IpUPOJIE U nepeaaya JaHHBIX).
B obmectBe. MoHeTa u urpanbHas| M3y4aTs posib KITACCHIECKUX BEPOSTHOCTHBIXMOJENCH (MOHETa, HTpaJIbHAS KOCTh)
KOCTb B TEOPUH BEPOSITHOCTEH. | B TEOPUH BEPOSITHOCTEH.
[MpakTnyeckas padora «Hactora | HabawoaaTh M M3y4aTh 4acTOTY COOBITHIT B IPOCTBIXIKCIIEPUMEHTAX, B TOM YHCIIE
BBINA/ICHUS OpJIay. C TOMOIIBI0 IIH(PPOBBIXPECYPCOB, B X0J1€ MPAKTHUECKOHN pabOTHI.
O6061menne, 5 [IpencraBneHne qaHHBIX. IToBTOPATH N3ydYEHHOE U BHICTPAUBATH CHCTEMY3HAHHH. https://m.eds
cHCTeMaTH3alusl 3HAHWH. OmmcarenpHast CTATHCTHKA. Pemarsb 3a1a4u Ha NPEACTABICHNE U OMUCAHNE JAHHBIX C IIOMOLIBIO U3YyYEHHBIX | 00.ru/7f415f
BepositHOCTE cityyaiitHOro xapakTepucTuk.OfCyKaaTh MPUMePbI CITyYaiHBIX COOBITHI, MaJOBEPOSATHBIX 1 | dC
COOBITHSI. MPaKTHYECKU JIOCTOBEPHBIX CIIy4ailHBIX COOBITHI, MX POJIM B IPUPOJIE U )KU3HU
4eJI0BeKa.
OBUIEE KOJIMYECTBO 34
YACOB 110
[MPOI'PAMME
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8 KVIACC

Ne n/n| HanmenoBanue pasnesos| Konnuectso | IIporpamMHoe conep:kanue OcHOBHEIE BU/IBI 1eSITEJILHOCTH 00y4aI0LIHXCH 0P
W TeM y4eGHOro mpeaMera JacoB
1. |IloBropenue kypca 7 4 IIpencraBneHue JaHHBIX. IToBTOPATHL U3YYEHHOE U BLICTPAUBATH CUCTCMY3HAHUMN. https://m.edso
KJacca. OnucartenbHasi CTATUCTHKA. Pemiatp 3a1aun Ha [PEACTABICHUE U ONIMCAHUE JTAHHBIX C IIOMOIBIO H3YyYEHHBIX 0.1u/7f417fb2
CryqaiiHast U'3MEHYHBOCTbD. XapaKTepUCTHUK.
Cpennue yncioBoro Habopa. Pemarp 3a1aun Ha npeCTaBICHUE TPYNIIUPOBAHHBIX IAHHBIX U OIIMCaHUE
Cry4aiiHbple COOBITHSI. CIIy4ailHOM U3MEHYHUBOCTH.
BeposiTHOCTH M 9acTOTHI. PemaThb 3a1a4m Ha onpeieNiCHNE YaCTOTHI CIyYaiHbIX COOBITHI, 00CyXICHNE
Krnaccuueckne MoJien TEOpUN | IPUMEPOB CITyYalHBIX COOBITHH, MAJIOBEPOSTHBIX M MPAKTHYECKN JOCTOBEPHBIX
BEPOSITHOCTEH: MOHETA U CIlyJalHBIX COOBITHH, NXPOJIN B IPUPOJIE U KU3HH YEIIOBEKA.
UTpabHAs KOCTb.

2. |OmnucarenpHas 4 Otknonenus. Jucriepcust OcBauBaTh NOHATHSI: IUCTIEPCUS U CTAHAAPTHOCOTKIIOHEHHE, HCTIOJIb30BATh 3TH https://m.edso
cTaTHCTHKA. PaccenBanme YHCIIOBOTO Habopa. XapaKTEePUCTUKY JUIS ONMCAHHS PACCEUBAHMUS TaHHBIX. 0.1u/7f417fb2
JIAHHBIX. CraHaapTHOE OTKIIOHEHUE BuiaBuraTh runore3bl 00 OTCYTCTBHU MJIM HAJIMYMUCBSI3H 0 TUarpaMMaM

YHCIOBOro Habopa. JluarpaMmel| paccenBaHUsL.
paccenBaHMUsL. CTpouTs auarpaMMbl pacCeMBaHMs 110 UMEIOLIMMCS JJAHHBIM, B TOM YHCIIE C
OMOIIBI0 KOMITBIOTEpA.

3. | MHuoxecTBa. 4 MHOX€eCTBO, MOAMHOXKECTBO. | OCBAaMBATHL MOHATHS. MHOXKECTBO, DJIEMEHT MHOYKECTBA, MTOJAMHOKECTBO. https://m.edso
Omnepariu HaJl MHOXKECTBAMH: | BBINOJIHATH onepanun Ha/l MHOKECTBAMU:00bEINHEHNUE, TIEPECCUCHHE, 0.ru/7f417fb2
0o0beMHeHNE, IEpeceUeHIE, JIOTIOJTHEHHE.
nonosnHenne. CBoWcTBa Hcnonb30BaTh CBOMCTBA: IEPEMECTUTENBHOE, COUETATEIBHOE, PaCIIPEAEIUTENHHOE,
orepanyii HaJ MHO)KECTBaMH: | BKIIFOUEHHS.

MIepEeMECTUTENHHOE, Hcnonb3oBaTh rpaduueckoe NpeicTaBICHNEe MHOXKECTB IIPH OTIMCAHUH PealbHBIX
coyeraTenbHoe, IIPOLIECCOB U SIBJICHUH, TIPH PEIICHHUH 33/1a4 U3 JPYruX y4eOHBIXIPEJIMETOB U KYPCOB.
pacIpeaennTenbHoe,
BKIIOUeHUs. ['padudeckoe
IIPEJCTABJICHHE MHOYKECTB.
4. | BeposTHOCTH CITy4aifHOTO 6 DreMeHTapHbIE COOBITHSI. OcBanBaTh NOHSATHS: JIEMCHTAPHOE COOBITHE, CITy4aifHOe COOBITHE KaK https://m.edso

COOBITHS.

Cnyuaiiabie cOOBITHS.
BbuaronpusitcTByromue
3JIEMEHTapHBIE COOBITHSI.
BepositHOoCcTH cOOBITHI. OTIBITHI
C PaBHOBO3MOXHBIMHU
9JIEMEHTAPHBIMU COOBITHSIMU.
CiyuaiiHblii BEIOOD.

COBOKYITHOCTB OJIATONIPHUSTCTBYIONINX 3JI€MEHTAPHBIX COOBITHI, PABHOBO3MOKHBIE
aJeMeHTapHbIe cOOBITHS. PemaTh 3aAayn Ha BEIYHCIICHUE BEPOATHOCTEH COOBITHI
10 BEPOSITHOCTSIM 3JIEMEHTapHBIX COOBITHH CITy4aifHOTO OIIBITA.

Pemath 3aa4n Ha BEIYMCIICHUE BEPOSITHOCTEHCOOBITHI B OIIBITAX C
PaBHOBO3MOXHBIMH 3JIEMEHTapHBIMU COOBITHSIMHU, B TOM YHCIIE C IOMOIIBIO
KOMIIBIOTEPA.

IIpoBoaUTH M H3Y4YaTh ONBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMH

0.ru/7f417fb2
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[MpakTryeckas padbora «OnbITHI
C PaBHOBO3MOXKHBIMU
9JIEMEHTAPHBIMU COOBITHSIMUY.

(c ucnonb30BaHNEM MOHET, UTPANIBHBIX KOCTEH, APYTUX MOAeIeH) B X0e
MIPaKTHYECKOH pabOTHI.

Baenenue B Teopuio 4 Hepeso. CBoiicTBa fepeBa: OcBanBaTh NOHATHS: IEPEBO Kak rpad Oe3 [UKiIa,BUCsYas BepIInHa (JUCT), BeTB | https://m.edso
rpadoB. €JAMHCTBEHHOCTD MYyTH, JiepeBa, MyTh B JiepeBe, AMaMeTp JepeBa. 0.ru/7f417fb2
CYILIECTBOBAaHUE BUCSIYEH H3yuars cBOliCTBA epeBa: CyLIECTBOBAHNE BUCSIYEH BEPILNHBL, EAUMHCTBEHHOCTD
BEPIINHBI, CBA3b MEX/Y YUCIOM| IyTH MEXIY IBYMS BEPIIMHAMH, CBSI3b MEKTy YHCIIOM BEPIINH U YHCIOM pEOEp.
BEpIINH U 9UCIIOM pEdep. PemaThb 3a7a4u Ha MONCK M IIEPEUHCIICHHE ITyTEHB JepeBe, ONpeeNCHIe YHCiIa
[TpaBuno yMHOXXEHHS. BepUINH WK pédep B nepese, 00X0 OMHAPHOTO IepeBa, B TOM YHCIIE C
TIPUMEHEHHEM NTPAaBIJIA YMHOKEHHS.
CoayuaifHbpIe COOBITHSL. 8 [TporuBononoxxxHoe coOsiTHe. | OcBaMBATh MOHATHS: B3aHMHO ITPOTHBOIIONIOKHBIE COOBITHS, ONIEpanuyl HaJl https://m.edso
Huarpamma Diinepa. COOBITUSIMH, 00BETUHEHHE U TIEPECCUCHUE COOBITHH, aAuarpamma Diiepa (Diinepa— | 0.ru/7f417fb2
OObenuHeHNe 1 nepeceueHre | BeHHa), COBMeCTHBIE 1 HECOBMECTHBIE COOBITHSI.
coOpITuil. HecoBmecTHbIE H3y4yath TeopeMbl 0 BEPOSITHOCTH 00bEIMHEHHSI IBYX COOBITHI ((hopMyIibI
coObITHsI. POpMyNa CIOKEHHS | CJIOXKEHHS BeposiTHOCTel). PemiaTs 3agaum, B TOM 4Hciie TEKCTOBBIE 3a/1a4X Ha
BeposiTHOcTel. [IpaBuno OIpe/ieIeHNEe BEPOSTHOCTEH 00bEANHEHUS U MTEPECeUeHHUs] COOBITHI C TOMOIIBIO
YMHOXEHUS BEPOSATHOCTEH. YHCIIOBOI MPMOH, Auarpamm Dinepa, GOpMYJIIbI CI0KEHUIBEPOSITHOCTEH.
YciioBHas BEPOSTHOCTb. OcBanBaTh NOHATHSA: IIPABUIO YMHOKEHHS BEPOSTHOCTEH, YCIOBHASI BEPOSATHOCTH,
HesaBucumeble coObITHSI. HE3aBHCUMBIECOOBITHS IEPEBO CIYy4aifHOTO OITBITA.
[IpencraBnenue cayyaitHOro H3yuaTs cBoiicTBa (OpeIeicHNs) HE3aBUCHMBIXCOOBITHIA.
SKCIIEpUMEHTa B BUJIE JepeBa. | PemiaTh 3aga4m Ha onpe/iesieHHe U UCIIOIb30BaHNE HE3aBUCUMBIX COOBITH.
PemaThb 3a7a4m Ha TOMCK BEPOATHOCTEH, B TOM YHCIIE YCIOBHBIX, C
HCIIOJIb30BAHHEM JIepeBa CIIy4alHOTO OIBITA.
O6061menne, 4 [IpencraBneHne qaHHBIX. IMoBTOPATH N3yUEeHHOE U BHICTPAUBATH CHCTEMY 3HaHUI. https://m.edso
cHCTeMaTH3alusl 3HAHUH. OnucartenbHasi CTATUCTHKA. PemaTh 3a1a4m Ha pe/CTaBlICHNE U OIMCAHKE IAHHBIX C IOMOIIBIO M3YUEHHBIX 0.1u/7f417fb2
I'padel. BepostHocTh xapaktepucTuk.Pemars 3agaun ¢ npumeHenneM rpados. Pemarnb 3anaum Ha
CITy9aifHOTO COOBITHS. HAXO0’KJCHHE BEPOSITHOCTH CITyYalHOTO COOBITHS 110 BEPOSATHOCTSIM 3JIEMEHTapHBIX
OeMeHTH KOMOMHATOPUKH. COOBITHI, B TOM YHCJI€ B ONBITAX C PABHOBO3MOXHBIMH AJIEMEHTAPHBIMH COOBITHSIMH.
Pematp 3a1a4yu Ha HaX0XKJICHUE BEPOSITHOCTEH OOBEIMHEHUS U TIEPECEUCHNUS
COOBITHI, B TOM YHCIIC HE3aBUCHUMBIX, C HCIIOJIH30BAHNUEM I'paUIeCKUX
IIpeJCTaBIEHUN U iepeBa CIy4aiHOTO OIBITA.
PemaTh 3agaun Ha nnepevynciieHHe KOMOMHAIMN(YHCIIA TIEPECTAHOBOK, YHCIIA
COYETaHuil), Ha HaXOK/IeHHE BEPOSTHOCTEH COOBITHI ¢ MPUMEHEHHEM
KOMOMHATOPUKH, B TOM YHCJIEC UCIIOJIb30BaHHEM TpeyrojibHuKa [Tackas.
OBIIEE KOJIMYECTBO 34
YACOB I1O0
[MPOT'PAMME
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9 KJIACC

Ne /| HanmenoBanue pasnenos| Konnuectso | IlporpammHoe cogep:kanHue OcHOBHEIE BU/IBI /IeSITEJILHOCTH 00y4aI0LIHXCH 0P
W TeM Y4eOHOro npeamMera 4acoB
1. |IloBTopenue kypca 8 4 IIpencraBneHue JaHHBIX. IIoBTOPATH U3yYEHHOE U BBICTPAHBATH CHCTEMY 3HAHUM. https://m.edso
KJacca. OmnucaTenpHast CTaTUCTHKA. Pemats 3aga4n Ha IpeCTaBICHUE U ONIMCAHUEJAHHBIX. 0.ru/7f41a302
Onepanyy Haj COOBITHAMH. PemaTh 3a1a4mn Ha HaXOXK/IEHHE BEPOSTHOCTEH 00BEMHEHNUS U TIEPECCUEHUS
HeszaBucumocTs cOOBITHIA. COOBITHII, B TOM YHCIICHE3aBUCHMBIX, C UCIIOJIb30BAaHUEM IpaMIECKUX MPEACTaBICHUH
U IepeBa CIIy4ailHOTO OIbITA.
PemaTe 3aga4n Ha nepednciIeHHe KOMOMHAIMH (YHCIa TIEPECTaHOBOK, YHCIIA
COYETaHMH), Ha HAXOXICHUE BEPOSITHOCTEN COOBITHH C IPUMEHEHNEM
KOMOMHATOPUKH, B TOM YHCJIE C NCTIOIb30BAaHUEM TpeyronbHuKa [lackas.
2. |DnemeHTHI 4 Iepectanosku. dakTopuai. OcBanBaTh NOHATHS: KOMOMHATOPHOE MPABHJIO YMHOXKEHHS, yIIOpAAOYeHHas napa, | https://m.edso
KOMOWHATOPUKH. CoueTaHus ¥ YUCIIO COYCTAHUH. | TPOHKa 0OBEKTOB, IEPECTAHOBKA, (DaKTOPHAI YHCIIA, COUETaHNE, YICIIO COUCTaHUH, 0.ru/7f41a302
Tpeyronbuuk Ilackans. TpeyroiabHuk [lackans.
ITpakTryeckas pabora Pemare 3aga4n Ha epednciIeHNe YIOPSIIOYEHHBIX Nap, TPOEK, IEPEUNCIICHUE
«BpruncieHue BeposATHOCTEN NIEPECTAaHOBOK U COUETAHUM 3JIEMEHTOB Pa3IMYHbIX MHOXKECTB.
C UCTIOJIb30BaHUEM Pemartp 3aga4n Ha IpUMEHEHHE YHCIIa COYeTaHUNB anredpe (CoKpaméHHoe
KOMOHWHATOPHBIX (QYHKIUI yMHOXXeHHe, onHoM HproToHa).
3MEKTPOHHBIX TaOIHI». Pemath, npuMeHssi KOMOMHATOPHUKY, 3a/1a4H Ha BEIYUCIICHHE BEPOSITHOCTEH, B TOM
YHCJIE C TOMOIIBIO 3JIEKTPOHHBIX TA0JIUIL B XO/1€ IPAKTHUECKON paOOTHI.
3. |Teomerpuueckas 4 I'eomeTpuueckast BepOATHOCTh. | OcBaMBATH MOHATHE TEOMETPUUCCKOM BEPOSITHOCTH. https://m.edso
BEPOSTHOCTb. Ciy4aiiHbIH BBIOOD TOYKH U3 Pemiath 3a1a4u Ha HAXOXICHIE BEPOSTHOCTEH B OTBITAX, MPEICTaBUMBIX KakK BbIOOp | 0.ru/7f41a302
(GUrypbl Ha IUIOCKOCTH, U3 TOYEK M3 MHOTOYTOJIbHUKA, KPYTa, OTPe3Ka WIN JyTHOKPYKHOCTH, YHUCIIOBOTO
OTpe3Ka, U3 JYT'H OKPY>KHOCTH. | TPOMEXYTKA.
4. |Ucnerranus beprymm. 6 UcnreiTanne. Ycnex u Heyqada. | OcBauBaTh NOHATHUS: HCIIBITAHNE, YIEMEHTAPHOE COOBITHE B UCTIBITAHNH (yCTIeX U https://m.edso

Cepus uCTIBITaHUH 10 IEPBOTO
ycrmexa.

Ucnpiranusa beprynu.
BepositHocTH COOBITHIA B cepun
UCTBITaHUN

Bepnynmu. [Ipaktudeckas
pabora «/cnbITaHus
Beprymam».

HeyJaJa), Cepus UCIIBITaHUH, HACTYIIJICHNE TIEPBOT0 ycIexa (Heynaun), cepus
ucnelTaHui bepHysin.

Pematsh 3a1a4um Ha HaAXOXKACHUE BEPOSITHOCTEH COOBITHI B CEpUU UCTIBITAHUH JI0
IIEpBOTO YCIIeXa,B TOM YHUCIIE C IIPUMEHEHHEM (OPMYJIbl CyMMBI T€OMETPHUYECKOI
IIPOrPECCUHU.

PemaTe 3a1a4m Ha HAXOXK/IEHHE BEPOSITHOCTEH AIIEMEHTAPHBIX COOBITHH B CEpUH
ucnelTanui bepHysum, Ha HaX0XKIEHUE BEPOSITHOCTH ONPeAeNEHHOI0 YHUCIa YCIEX0B B
cepuH ucnbITaHuiibepHyu.

H3yuaTh B X0/1e MPAKTHYECKOH padoThl, B TOM YHCIIE C IIOMOIIBIO ITU(GPOBHIX
pecypcoB,CBOMCTBA BEPOSITHOCTH B CEpUM UCTIbITaHuN beprymm.

0.ru/7t41a302
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CrnyyvaiiHas BETUUUHA. 6 CryyaiiHas BeTUUUHA U OcBONTH OHSATHA: ClTyyaiiHas BeJIMYMHA, 3HAUCHUE CITydaliHOM BEJIUYHMHBI, https://m.edso
pacnpenienieHue BepOsATHOCTEH. | paclpe/iesieHHe BEpOSATHOCTEH. 0.ru/7f41a302
MaremaTrnueckoe oxunanue u | U3y4aTs 1 00cyKAaTh IpUMEPhl AUCKPETHBIX U HETIPEPBIBHBIX CIIYyYalHBIX BEJITUUUH
JVCTIEPCHS CIydaiHON (pocT, Bec 4eI0BEKa, YUCICHHOCTh HACEICHHS, IPYyTHe N3MECHIHNBBIC BETHIHHEI,
BenmuuHbL. [Tpumepst paccMaTpHBaBIIHECS B KypCe CTATUCTUKH), MOJEJIBHBIX CIyYaiHbIX BEIUIHUH,
MaTEeMaTHYECKOTO OKUIAHHUS | CBSI3aHHBIX CO CIyYaiHBIMU ONBITaMH (OpocaHue MOHETHI, HTPATIBHON KOCTH, CO
KaK TEOPETHIECKOTO CPEIHETO | CIIyIaifHBIMBBIOOPOM U T. I1.).
3HAYCHHS BEJTMYNHBL. OcBauBaTh NOHATHS: MATEMaTHIECKOE OKHJIAHNE CITy4aifHON BETMUUHBI KaK
[TonsTre 0 3aKoHE OOMBIINX TEOPETHUYECKOE CPeAHEE 3HAUCHHE, TUCIIEPCHS CIIy9aifHOH BEMMYMHBI KaK aHaJIoT
yrcen. M3mepenue JMCIIEPCHU YHCIIOBOrO Habopa.
BEPOATHOCTEN C MOMOIIIBIO PemiaTs 3agaum Ha BEIUUCIICHHE MAaTeMaTHYECKOTO0KUAAHUS U JUCIIEPCUU
yacToT. [Ipumenenue 3akoHa JCKPETHOH CIIy4allHOM BEJIMYUHBI 110 3aJaHHOMY PACIpPENEICHHIO, B TOM YHUCIIE
OOJBIINX YHCEII. 3a]a4, CBSI3aHHBIX CO CTPAXOBAHUEM U JIOTEPESIMHU.
3HAKOMHUTBCS C MAaTEMAaTUUYECKUM OKMIAHUEM U TUCTIepCHel HEKOTOPBIX
pacIipeseneHui, B TOM YHCIIe paclpeaeIeH s CTyqaifHOI BEIMUNHBI «IHCIIOYCIIEX0BY
B CEpUHU UcIbITaHuN bepHynu.
H3y4yaTh 9acTOTy COOBITHS B MOBTOPSIIONIMXCSI CIIyYaiHBIX ONBITaX Kak CIydailHyro
BEJINYMHY.
3HAKOMHUTHCH C 3aKOHOM OoJbIux uncel (B popmebepHymutn): mpu OombIrom gucie
OIIBITOB YacTOTa COOBITHSI OJIM3Ka K €r0 BEpPOSTHOCTH.
Pematp 3a7a4n Ha H3MepEeHNE BEPOATHOCTEHC IIOMOIIBIO YaCTOT.
OO0Cy:KIaTh POJIb 3aKOHA OOJIBIIKNX YKCE] B 000CHOBAHHUH YaCTOTHOTO METO/1a
U3MEPEHMSI BEPOSITHOCTEN.
O0cykaaTh 3aK0H OOJNBIINX YHCEI KaK MPOSIBICHHE CTATUCTUYECKOH YCTOMYMBOCTH B
W3MEHUYUBBIX SIBICHHSIX, POJb 3aKOHA OOIBIINX YHCET B IPUPOJIE U B KU3HH YEJIOBEKA.
O0001eHNe, KOHTPOJIb. 10 [IpexacraBneHne qaHHbBIX. IMoBTOPATH N3y4YEHHOE U BHICTPAUBATH CHCTEMY 3HAHUIL. https://m.edso
OmnucartenbHas CTaTUCTHKA. Pematp 3aga4n Ha IpeCTaBICHUE U ONTMCAHUEJAHHBIX. 0.ru/7f41a302
BeposarHOoCcTh cy4aiiHOTO PemaThb 3a1a4m Ha HAXOXK/IEHUE BEPOSITHOCTEH COOBITHH, B TOM YHCIIE B OTIBITaxX C
COOBITHS. DJIEMEHTHI PaBHOBO3MOXHBIMH JIEMEHTapHBIMU COOBITHSIMHU, BEPOSITHOCTEH OObEIMHEHUS U
koMmOuHaTopuky. CirydaifHele | mepecedeHHst COOBITHI, BEIYHUCIIATH BEPOSITHOCTH B OTBITAX C CEPHAMH CITyYaiHBIX
BEJIMYMHBI ¥ paclpeie]ieHus. | UCIIBITAHUH.
OBIIEE KOJIMYECTBO 34
YACOB I10
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