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MaremaTrueckoe 00Opa3oBaHHE SBISIETCS 00s3aTEIBbHOW M HEOTHEMJIEMOHM YacThiO0 OOIIETO
00pa30BaHUs Ha BCEX CTYNEHSX IIKOJIBI.

OO0yuyeHue MaTeMaTHKe B OCHOBHOM IIKOJIe HANIPABJIEHO HA JOCTHKEHNE CJAeAYIONIUX yeeil:

6 HAnpasieHuu TUYHOCMHO20 PA36UMUSL:

@dopMupoBaHUE MPEJCTABICHUNA O MaTeMaTHKE KaK YacTH OOIIeYeIOBEYECKOW KYJIBTYpBI, O
3HaYMMOCTH MAaTE€MaTHKHM B Pa3BUTUU LIMBUJIM3ALMU U COBPEMEHHOTO OOLIECTBA;

Pa3BuTHe TOrMYECKOro U KPUTUYECKOTO MBIIIICHUS, KyJIbTYPHI pEUH, CIIOCOOHOCTH K YMCTBEHHOMY
JKCIIEPUMEHTY;

®opMUpOBaHUE UHTEIUIEKTYATIbHOW YECTHOCTH M 00BEKTUBHOCTH, CIIOCOOHOCTH K MTPEOI0JICHUIO
MBICIMTENbHBIX CTEPEOTHIIOB, BHITEKAIOIINX U3 OOBIIEHHOI'O OIIBITA;

Bocnuranue kayecTB TMYHOCTH, 00ECTIEYMBAIOIINX COLUATBHYIO MOOUIBHOCTbD, CIOCOOHOCTh
IIPUHUMATH CAMOCTOSITEIIBHBIC PEIICHHUS;

®opMupOBaHUE KauYeCTB MBIIIUICHUS, HEOOXOAMMBIX JJIS aJalTallii B COBPEMEHHOM MH()OPMAITMOHHOM
00I11eCTBE;

Pa3Butue nHTEpEca K MaTEMaTHYECKOMY TBOPUECTBY U MaTEMaTHYECKUX CIIOCOOHOCTEHH;

8 MemanpeoMemHoM HanPasLeHuu.

PasButue npencraBieHnil 0 MaTeMaTuKe Kak (hopMe ONMUCaHUs U METO/JIE TIO3HAHMS IeHCTBUTEIIBHOCTH,
CO3JlaHM€ YCJIOBUH /IS MPUOOPETEHHs NEPBOHAYAILHOTO ONBITa MATEMAaTHUYECKOT0 MOJICIIUPOBAHUS;
dopmMupoBaHUE OOLINX CIIOCOOOB MHTEIUIEKTYaIbHON JAEATEIbHOCTH, XapaKTEPHBIX JIJISI MATEMATUKH U
SBJISIIOIIMXCSI OCHOBOM [TO3HABATENBbHOM KYJIbTYphl, 3HAUUMOMN JJIs1 pa3IMUHBIX cep yeroBeuecKoil
NEeATEIbHOCTH;

8 NPeOMEeMHOM HANPABLEHUU:

OgnazeHre MaTeMaTHYECKUMH 3HAHUSAMHU H YMEHUSMH, HEOOXOAUMBIMU JIJISl IPOJOIKEHUS
00pa3oBaHMsl, U3YUEHHs] CMEXHBIX AUCLHUIUINH, IPUMEHEHHS B IOBCEAHEBHOM KU3HM;

Co3nanue (¢yHDamMeHTa i MaTeMaTHYeCKOTO pa3BUTHA, (HOPMUPOBAHHS MEXaHH3MOB
MBILJICHNS], XapaKTEPHBIX JJI1 MAaTEMATUYECKOU NEATEIBHOCTH.

B opranuszanuun yueOHO—BOCIIUTATENBHOIO IIPOLECCA BAKHYIO POJIb UTpatoT 3a1au. OHU ABJISIOTCS U
LeJIBIO, ¥ CPEJICTBOM 00yueHMs. BaxkKHbIM ycli0BHEM IpaBUIIbHOI OpraHU3alyu 3TOro mporecca
SBIISICTCS BEIOOP pallMOHAIBHON CUCTEMBI METOJIOB U TIPUEMOB O0yUYECHHUS, CTIEHU(UKN PEIIaeMbIX
00pa3oBaTeNbHBIX U BOCIIUTATEIbHBIX 3a/a4.

3agaum:

DopMHUPOBATH JIEMEHTBI CAMOCTOSITENIbHOM MHTEIUIEKTYaJIbHOM I€ATEIbHOCTH HAa OCHOBE OBJIAJICHUS
MaTeMaTHYeCKUMH METO/IaMU TIO3HAHUSI OKPY’Karolero Mupa (yMeHuUsl yCTaHaBIMBaTh, ONKCHIBATD,
MOJIJIUPOBATh U OOBSCHATH KOJIMYECTBEHHBIE U IPOCTPAHCTBEHHBIE OTHOIICHUS);

Pa3BuBaTh OCHOBBI JIOTHYECKOTO, 3HAKOBO-CHMBOJINYECKOIO U aJITOPUTMUYECKOTO MBIIIJICHNUS;
IIPOCTPAHCTBEHHOT'O BOOOPAXKEHUS; MATEMaTUUECKON PeUur; YMEHHs BECTH MMOMCK HH(OpMAIMU U
paboTarh ¢ Hel;

Pa3BuBaTh O3HaBaTENbHbIE CIIOCOOHOCTH;

BocnuTsiBaTh cTpeMiIeHUE K PaCIIMPEHUI0 MaTEMaTUUECKUX 3HAHUI;

Crnioco6cTBOBAaTh HHTEUIEKTYAIbHOMY PA3BUTHIO, (POPMHUPOBATH KaueCcTBA JINYHOCTH, HEOOXOTUMbIE
YEJIOBEKY JIJISl TTOJIHOIIEHHOM KU3HU B COBPEMEHHOM OO0I111eCTBE, CBOMCTBEHHBIE MATEMATHUYECKOM
JEATEIBHOCTH: ICHOCTH U TOYHOCTH MBICIIN, UHTYHUIIMH, JOTHYECKOTO MBIIUIEHHS, TPOCTPAHCTBEHHBIX
MIpeICTaBICHHH, CIOCOOHOCTHU K IPEOA0IEHHUIO TPYTHOCTEM;

BocnuteiBaTh KyabTypy JIMYHOCTH, OTHOILIIEHHE K MaTeMaTHKe KaK K 4acTH OOLIeueIOBeUeCcKOM
KYJIbTYpbI, UTparoIliel 0co0yI0 poiib B OOIIIECTBEHHOM Pa3BUTHH.

Perienue Ha3BaHHBIX 337124 00€CTIEUUT OCO3HAHUE IIIKOJILHUKAMH YHUBEPCAIbHOCTH MaTEMAaTHYECKUX
CI0CcO00B MO3HAHUS MHPA, YCBOCHHE MaTeMaTHUECKUX 3HaHUH, CBsI3el MaTEMAaTHUKH C OKpYXKaroIlen
JNENCTBUTENBHOCTBIO U C IPYTUMU IIKOJIbHBIMU IIPEIMETAMHU, & TAKKE JINYHOCTHYIO
3aMHTEPECOBAHHOCTD B PACIIMPEHUH MATEMATHYECKUX 3HAHUN.

Ienb1o n3ydyeHns Kypca MaTeMaTHKe B 5-6 Ki1accax sBJISIETCS CUCTEMATHUECKOE Pa3BUTHE ITOHATHS
quclia, BBIpaboTKa yMEHUI BBHIOIHATH YCTHO U MUCBMEHHO apu(pMETHUECKHUE JeHCTBYS HAJl YUCTIaMH,
NIEPEBOJUTH MPAKTUYECKUE 3374l Ha SI3bIK MATEMATHUKH, ITOATOTOBKA YYalUXCs K U3yYEHHIO
CUCTEMaTUYECKUX KypcOB airedpsl u reomerpun. Kypc cTpouTcst Ha MUHyKTUBHOM OCHOBE C
IIPUBJICYEHUEM DJIEMEHTOB JEIYKTUBHBIX paccyXJIeHui. B Xxoae nu3ydeHus Kypca ydamuecs: pa3BuBaroT
HAaBbIKU BBIUMCIIEHUN ¢ HATYPaJbHBIMU YMCIIaMH, OBJIQJIeBAIOT HABBIKAMH C OOBIKHOBEHHBIMU U
JECATUYHBIMU APOOSMHU, MOTOKUTETBHBIMU U OTPULIATEIILHBIMU YHCIIAMHU, [TOJIyYatoT MpeICTaBlIeHHE



00 HCIIOJIb30BaHUH OYKB JJIsl 3aIIMCH BBIPAXKEHUH U CBOMCTB apu()METHUECKUX JICHCTBUHM, COCTaBICHUU
YpaBHEHU, TPOAOIKAIOT 3HAKOMCTBO C T€OMETPUUECKIUMHU MOHATUSAMU, IPHOOPETAIOT HABBIKU
MOCTPOCHHSI TEOMETPUUECKUX (PUTYD.

eabro n3yyeHus Kypca MaTeMaTuke B 7 - 9 Kilaccax SIBISIETCS] pa3BUTUE BBIYUCIUTEIbHBIX YMEHUM 10
YPOBHsI, II03BOJIAIOIIETO YBEPEHHO UCIIONIB30BATh UX IIPU PELICHUH 3a]a4 MATEMATUKU U CMEXHBIX
MIPEAMETOB, YCBOEHHUE allliapaTa ypaBHEHHI 1 HEPABEHCTB KaK OCHOBHOI'O CPEICTBA MATEMATUYECKOIO
MOJICIIMPOBAHUS 3a/1a4, OCYIIECTBICHHE ()YHKIIMOHAILHOW OArOTOBKHU MIKOJIBHUKOB. Kypc
XapaKTepU3yeTCcs MOBBIILIEHUEM TEOPETUYECKOTO YPOBHS 00YUEHHUSI, TOCTEIIEHHBIM YCHIINEM POJIH
TEOPETUYECKUX 0000IEHH 1 NeAYKTUBHBIX 3aKmoueHuid. [IpukiaaHas HanpaBIeHHOCTb PACKPBIBAET
BO3MOKHOCTb M3Yy4aTh U PEIIaTh MPAKTUYECKUE 3aauH.

Henabro n3yueHus Kypca reoMeTpuu B 7-9 kilaccax BJISIETCS CUCTEMATUYECKOE U3YyUEHUE CBOMCTB
reoMeTpUUYECKUX GUTyp Ha IUIOCKOCTH, (HOPMHUPOBAHKE TPOCTPAHCTBEHHBIX MPEICTABICHHM, pa3BUTHE
JIOTHYECKOTO MBIIUICHHUS U MOArOTOBKA anmapara, HeOOXOIMMOT0 ISl U3Y4YEeHUSI CMEXKHBIX JUCIUTUINH
U Kypca CTEpEOMETPUH B CTapIINX KIIaccax.

B ocHOBe ocTpoeHUsI JaHHOTO Kypca JIEKUT Uesl TyMaHU3alul 00y4eHMsI, COOTBETCTBYIOIIAs
COBPEMEHHBIM IPEICTABICHHUAM O LEJIX IKOJILHOT0 00pa3oBaHus U yAeNsolas 0coboe BHUMaHUE
JUYHOCTH YYEHHKA, €r0 HHTEPECAM U CIIOCOOHOCTSIM.

[IpennaraemMslii Kypc mo3BoJsieT ooecneuyuTs (GOPMUPOBAHUE KAK NpeOMemHbiX YMEHHUH, Tak U
VHUBEPCAIbHLIX YUeOHbIX Oelicmaull IKOJILHUKOB, a TAK)KE CIIOCOOCTBYET TOCTHIKEHUIO OTPECIIEHHBIX
BO ®I'OC IMYHOCTHBIX PE3yIbTATOB, KOTOPBIE B JaJbHENUIIEM TO3BOJIAT yHAIUMCS IPUMEHSATh
II0JIyYE€HHBIE 3HAHMSI U YMEHHUS JUIsl pEIICHUs Pa3IMUHbIX KU3HEHHBIX 3a/a4.

O0mas xapakTepucTHKa Kypca MaTeMaTHKH B 5-9 ki1accax

CogepxaHre MaTeMaTHUYECKOro 00pa3oBaHus B 5-9 Kiaccax MPEACTaBICHO B BUAE CIEIYIOIINX
COJIEPKATENbHBIX Pa3enoB: «Apupmemuxa», «Hucnoevie u dOykeennvie sviparxcenus. Ypasuenuay,
«l'eomempuueckue ¢pucypoi. Hzmepenue zeomempuueckux enuduny, «jaemeHmsl CMAmucmuKu,
eéepoamuocmu. Komounamopnuie 3a0auuy, «Mamemamuxa 6 ucmopuueckom
pazsumuun.n,nAnceopa», «Hucnoevie mnuoxncecmea», «@yukyuu», «Inemenmsl NPUKIAOHOU
Mamemamuruy, «Anzeopa 6 UCMOPUYECKOM PA3EUMUL)

Copepxanue paznena «Apugmemuxay ciyxut 6a30ii A7 JaIbHEUIIET0 U3YUYCHUS YIaIIUMUCS
MaTEeMAaTHKd WM CMEXKHBIX JTUCITUIUIMH, CIIOCOOCTBYET PAa3BUTHIO BBIYUCIUTEIBHOW KYIBTYphl |
JIOTUYECKOTO MBIIIUICHUS, POPMHUPOBAHUIO YMEHHS MOJIb30BATHCS ATOPUTMAMH, a TAKKe TPUOOPETEHUIO
MIPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B TIOBCETHEBHOM JKU3HH. Pa3BUTHE TTOHATHS O YHCIIE CBSI3aHO C
M3YYCHHEM pAIlMOHATBHBIX YHCEN: HATypaJbHBIX YHCEN, OOBIKHOBEHHBIX U JIECATUYHBIX JIpoOeii,
TTOJIOKUTEITHLHBIX M OTPUIATESIIEHBIX YHCETT.

Conepxanue paznena « Hucnoevie u Gykeennuie gviparicenus. Ypasnenusa» GopMupyeT 3HaHUS

0 MareMaTHdeckoM s3bike. CylllecTBEHHass pojib MPU 3TOM OTBOAMUTCS OBJIAJEHUIO (HOPMaTbHBIM
anmnapaToM OyKBEHHOTro McuucieHnus. M3yuenue Matepuasna cnocoOCTBYET (POPMUPOBAHUIO Y YHALIUXCSI
MaTeMaTU4YECKOro almapara peleHus 3a1a4 ¢ IOMOIIbI0 YPaBHEHUM.

Copnepxanue pazaena «Ieomempuueckue uzypol. Himepenusa zeomempuueckux enudumn
dopMHpyeT y YdYalIMXCS MOHATUS TEOMETPHUYECKHX (UIyp Ha IJIOCKOCTH W B IPOCTPAHCTBE,
3aKJIabIBa€T OCHOBBI (DOPMHUPOBAHHSI TEOMETPUUYECKOW «peuyn», pa3BUBAET MPOCTPAHCTBEHHOE
BOOOpakeHUE U JIOTHYECKOE MBIIIIICHHE.

Coneprkanue paszjena «Jjaemenmopl Cmamucmuku, eepoamuocmu. Komounamopuuie 3a0aun -
00s13aTeNbHBIA KOMIIOHEHT LIKOJBFHOTO 00pa30BaHMs, YCHIIMBAIOIINN €ro MPUKIAJAHOE U MPAKTUYECKOe
3HaueHue. OTOT MaTepuad HeoOXOIUM, TMpexJae Bcero, i (HOpMHpPOBaHUS y  ydalUXCS
(YHKITMOHATTFHOW TPaMOTHOCTH, YMEHUSI BOCIPUHUMATH M KPUTUYECKU aHAIM3UPOBATh WH(GOPMAIIHUIO,
MIPE/ICTABICHHYI0 B pPa3jMuYHbIX ()OpMax, MOHUMATh BEPOSITHOCTHBIA XapaKTep MHOTHMX pPEaJbHBIX
3aBUCUMOCTEH, MPOU3BOAUTD MPOCTEHIIINE BEPOSITHOCTHBIE pacuéThl. M3yueHne ocHOB KOMOMHATOPUKU
MO3BOJIUT YyYallleMyCsl OCYIIECTBJISTh PACCMOTpPEHHE CiydaeB, MepeOop BapuaHTOB, B TOM 4HCIE B
MPOCTEUIINX MPUKIAAHBIX 3a/1a4ax.

Paznen «Mamemamuka 6 ucmopuueckom pazeumuuy TpeIHA3HAYeH i1 (OPMHUpPOBAHUS
MIPEJICTABICHUI O MaTeMaTUKe KaK YaCTH YEeJIOBEYECKOU KYIbTYPBI, IJIs1 OOIIEro Pa3BUTHUS IIKOJILHUKOB,
JUIS CO3JaHMsl KyJbTYpHO-UCTOpUYECKOM cpeabl oOyueHus. Ha Hero He BbliensieTcsl CleNHaIbHBIX



YPOKOB, YCBOEHHUE €r0 HE KOHTPOJIMPYETCS, HO COJIEP/KaHUE ITOr0 pas3jiesia OpraHu4HO IPUCYTCTBYET B
y4eOHOM IpoIIecce KaKk CBOETO poja ryMaHUTAPHBINA (DOH MTPH pacCMOTPEHUHU IPOOIEMAaTHKA OCHOBHOTO
CoZIep KaHUsl MAaTEeMaTHYECKOTo 00pa30BaHUsL.

Copepxanue pasnena «Anzedpa» cnocodcTByeT GOPMUPOBAHUIO Y yUAIIMXCS MATEMATUYECKOTO
anmapara s pelIeHMs 3a7ad U3 PasHbIX pa3/ieJOB MAaTEMAaTHKH, CMEKHBIX IIPEIMETOB, OKpYXKarollei
peasibHOCTH. SI3bIK anreOpbl MOJYEpKUBACT 3HAYEHUE MAaTEMaTUKU KakK S3bIKa JJIsl MOCTPOCHHUS
MaTeMaTHYECKUX MOJIEJIeH IPOLIECCOB U SIBIICHUH pealbHOro Mupa. B 3a1aun n3ydeHus aareOpsl BXOIT
TaK)X€ pa3BUTUE AITOPUTMHYECKOIO MBIIIJICHHUS, HEOOXOAUMOIo, B YaCTHOCTH, ISl OCBOEHHS Kypca
nH(POPMATHKH, OBJIAJICHUE HAaBBIKAMU JIETYKTHBHBIX paccyxaeHuil. [I[peobpazoBaHmne CMMBOJIBHBIX (OPM
BHOCUT cHenu¢HuYecKkuii BKIaJ B pa3BUTHE BOOOpaKEHMsI y4yallMXCsA, WX CIOCOOHOCTEH K
MaTEMaTHYECKOMY TBOPUYECTBY. B OCHOBHOM 1IKOJIE€ MaTepuasl TPyNIHUPYETCs BOKPYr pallMOHAJIbHBIX
BBIPQ)XEHUI, @ BOIIPOCHI, CBA3AaHHBIE C HMPPALMOHAIBHBIMU BBIPAKEHUSIMU, C TPUTOHOMETPUYECKHUMHU
GyHKIMAMU U TpeoOpa3oBaHUsAMH, BXOISAT B COAEP)KaHHE Kypca MaTeMaTWKH Ha CTapllied CTyHeHU
00y4eHHS B IIIKOJIE.

Paznen»Hucnoevie mnoicecmea» HaueneH  Ha MATEMaTUYECKOE DPA3BUTHE YdaLIUXCA,
(dbopMUpOBaHNE Y HUX TOYHO, C3KATO U SICHO U3JIaraTh MBICIIM B YCTHON M MUCbMEHHOM peyH.

Conepxanue pasaena « @ynKyuu» HaUEIECHO Ha MT0JYYEHHUE NIKOJIbHUKAMHU KOHKPETHBIX 3HAaHUN
0 (YHKIIMHU KaK BaXHEHIIeH MaTeMaTUYECKON MOJEH JUIsl OMMCAaHUs M UCCIIEOBAHMS Pa3HOOOPa3HbBIX
nporeccoB. M3ydeHne 3Toro MaTepuaia CroCOOCTBYET Pa3BUTHIO Y yYAIIMXCS YMEHHS HCIIOJIb30BaTh
pa3iuyYHbIE S3BIKM MaTeMaTUKHU (CIOBECHBIN, CUMBOJIMYECKUH, Tpaduyeckuil), BHOCUT BKJIad B
(dbopMHEpOBaHKE TPEACTABICHUI O POJIM MATEMATHKH B Pa3BUTHU IIUBIIIN3AIIH U KYJIbTYPBI.

Copnepxxanue pazzena «Jnemenmopl RPUKIAOHOU MAMEMAMUKU» PACKPHIBAIOT MPUKIIATHOE U
MPAKTUYECKOE 3HAYCHUSI MaTEMAaTUKNA B COBPEMEHHOM MHpE. Marepuan crnoco0CTByeT (POPMHPOBAHUIO
YMEHHUS IPEACTABIATh U AaHATTU3UPOBATh HH()OPMALIUIO.

Pasnen «Anceopa 6 ucmopuueckom pazeumuuy TIpenHA3HAYACTCS JUIA  (HOPMHUPOBAHHS
MIpE/ICTAaBICHUI 0 MaTeMaTUKE KaK YaCTH YEJIOBEYECKOUN KyIbTYpPHI, AJIsl OOIIETO Pa3BUTHS IKOJIBHUKOB,
CO3JIaHMsI KYJIBTYPHO- HCTOPUYECKOH cpesibl 00yueHHsI.

Lene copepxxanust paznaena «leomempusa) — pa3BuUTh Yy YYallMXCs IPOCTPAHCTBEHHOE
BOOOpa)KE€HUE U JIOTUYECKOE MBIIIIEHUE TYTEM CUCTEMaTHYECKOI0 U3yYEHHUS! CBOMCTB F€OMETPUUECKHUX
buryp Ha TJIOCKOCTM M B TPOCTPAHCTBE W MPHUMEHEHHUS O3TUX CBOWCTB MPHU pELICHUW 3a7ad
BBIYHCIIUTENBHOTO U KOHCTPYKTUBHOIO Xapakrepa. CyliecTBeHHas poJib IIPH 3TOM OTBOJUTCS Pa3BUTHIO
reoMeTpuuecKkoil HHTyuuu. CodyeTaHnue HarisaJHOCTH CO CTPOTOCTHIO SBISETCS HEOTHEMIIEMON YacThbIO
reoMeTpUUYeCKUX 3HaHMW. Marepuan, oTHocsaumiics k Onokam «KoopauHatel» U «Bekropbl», B
3HAYUTENbHOIN CTENeHH HeceT B ce0e MEKIPEeIMETHbIE 3HaHUS, KOTOpble HaXOJAT NMPUMEHEHUE KaK B
Pa3IMYHbIX MaTEMaTUYECKUX AUCLUUIUIMHAX, TaK U B CMEXXHBIX NIPEAMETaX.

Copepxanne Kypca reoMeTpuu B 7-9 Kiaccax NpeICTaBIEHO B BUAE CIEAYIOIIMX
coJiepKaTeNbHbIX pa3fenoB: «I eomempuueckue uzypory, «HM3mepenue 2eomempuieckux GeUUUNY,
«Koopounamuwr», «Bekmopuwr», «l eomempus 6 ucmopuueckom pazeumuuy.

Conepxanue pasnena «I eomempuueckue puzypor» ciy:xut 0a3oi Uil JaJbHEHIIET0 U3y4eHus
yJyaluMucs reoMeTpun. M3ydeHne matepuaia crnocoOCcTByeT (OPMHUPOBAHUIO Y yUYALIUXCS 3HAHUHM O
reoMeTpUUYecKoil purype kak BakHEWIIEH MaTeMaTH4YeCKOW MOJENU JJI ONUCAHUS peaJbHOr0 MHpa.
I'maBHast nenb JaHHOTO pa3zesia — Pa3BUTh Y YYALIUXCs BOOOpakeHUE U JIOTHYECKOE MBIIUIEHHE MyTEM
CHUCTEMAaTUYECKOT0 H3Y4YEHMsI CBOICTB IeOMETpUUYECKHUX (UTYyp U NPUMEHEHHUS STUX CBOMCTB MpH
pElIeHNN 3a7a4 BBIYMCIUTEIBHOTO M KOHCTPYKTHBHOrO Xapakrepa. CylllecTBEHHas poJib IIPU ITOM
OTBOJUTCS Pa3BUTHIO FreOMeTpUUecKor HHTynuu. CoyeTaHue HarsITHOCTH ¢ (POPMaTbHO-IOTHYECKUM
MIOJIXOJIOM SIBJIIETCSI HEOTHEMIIEMOM YaCThIO FEOMETPUUECKHUX 3HAHUM.

Copnepxanue pasnena «HMzmepenue zeomempuueckux 6eauyuHy» pacIIupsieT U YrIyosser
NPEJCTAaBICHNUS Y4YalIMXcsi 00 W3MEpEeHUsX JUIMH, YIJIOB M Iuiomanei ¢uryp, crnocoOCTByeT ¢op-
MHUPOBAHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX KaK IPU PEIICHUH F€OMETPUUECKUX 3a]ay, TaKk U B
MIOBCEIHEBHOM KM3HHU.

Conepxanne pasnenoB «Koopounamory, «Bekmopwry pacmmpsieT U yriryossieT peacTaBICHUs
yJaluxcs 0 MeTojie KOOPAWHAT, pa3BUBAECT YMEHHUE MPUMEHSATh ajreOpandecKuil anmapar npu pereHnu
reOMEeTPUYECKUX 3a/a4, a TAK)Ke 3a7ja4 CMEXHBIX TUCIUIUINH.

Paznen «I'eomempusn 6 ucmopuueckom pazeumuuy, coyiepxanie KOTOporo parMeHTapHO BHEAPEHO B
U3JI0’KEHNE HOBOI'O MaTepuaia Kak CBEIeHHUs 00 aBTOpax U3y4yaeMbIX (PaKTOB U TEOPEM, UCTOPUH HX
OTKPBITHS, IIpeTHa3HaueH sl (OpMUPOBAHUS MPEJICTABICHUH O TEOMETPUU KaK YaCTH YeJIOBEYECKON



KYJBTYPBI, 7151 OOIIET0 pa3BUTHS IIKOJILHUKOB, JUIS CO3/IaHUS KYIbTYPHO-UCTOPUYECKON CpeIbl
oOy4eHUH.

YBenunuenue yacoB 1o 8u9 kimacce 1o 1 yacy B yueOHBIN npeaMeT aiareopa.
OINMMNCAHUWE MECTA YYEBHOI'O HPEIMETA <MATEMATHUKA.AJITEBPA,
IFT'EOMETPUA 8-9 xanacc» B YYHEBHOM IIVIAHE
[Ipenmer «Matemaruka ,Anredpa, ['eomeTpus» BXOJUT B 0053aTEIbHYIO IPEIMETHYIO 00J1acTh
«MatemaTtuka 1 HH(pOpMaTHKAY.
Ha u3y4yenne y4eOHBIM MJIAaHOM OTBOJUTCS:

I'oga oOyuenuss ~ KosmmuectBo KonnuecTBo Anrebpa ['eomeTpus Bcero yacos 3a
4acoB B y4eOHBIX Y4eOHBIN TOJT
HEJIENI0 HeJeb

8 kJacc 5 34 102 68 170

9 xnacc 5 33 99 66 165

IInanupyemble pe3yJbTaThl 00yUeHHs MATeMaTHKHU B 5-9 kiiaccax

Apudmeruka

I1o okOHYaHMM H3y4YeHUs Kypca yJalluics HaAyduTCs:

o 0COOEHHOCTH JIECSITUYHON CHUCTEMBI CUUCIICHHS,

o UCIIOJIb30BaTh MOHATHUS, CBA3AHHBIE C JIEIMMOCTbIO HATYPAJIbHBIX YHCET;

. BbIpaXkaTb 4YKCJAa B HKBUBAJEHTHBIX (opmax, BbIOMpas HauOosiee MOAXOMASALIYIO B
3aBUCHUMOCTH OT KOHKPETHOM CUTYallUH;

o CPaBHMBATbh U yIOPSN0YMBATh PALlMOHAIbHBIC YHCIIA,;

o BBITOJIHATh BBIUYUCIICHHUS C PAMOHAIBHBIMU YUCJIAMH, COYETasl YCTHHIE U IUCHbMEHHBIC
IIPUEMBI BBIUYMCIIEHUH, IPUMEHEHUE KaIbKYJIATOPA;

o UCIIOJIb30BaTh IOHATHS M YMEHUS, CBSI3aHHBIE C MPONOPLUOHAIBHOCTHIO BEIWYMH,

IPOLIEHTAMH, B XOJI€ PEIICHUs] MaTeMaTHYECKUX 3a/1a4 U 3aJay U3 CMEXHBIX MPEJAMETOB, BBIIOIHSIThH
HECJIOKHbBIE IPAKTUUECKUE PACUETHI;

. aHaJTM3UpPOBaTh I'padUKU 3aBUCHUMOCTEH MEXAy BEIMYMHAMH (PAacCTOSHUE, BpeMs;
Temreparypa u T.I1.).

Yuawuiica nonyuum 6o3moorcnocme:

° NO3HAKOMUMbBCSL C NOZUYUOHHBIMU CUCEMAMU CUUCLEHUSL C OCHOBAHUSMU, OMJIUYHBIMU
om 10;
. Yernyoumo u pazeums npedCmasieHus 0 HamypaibHblX YUCIAX U CBOLUCMBAX QeIUMOCTMU,
. HAYYUmusCsi UCNOIb306AMb NPUEMBL, PAYUOHATUSUPYIOWUE BbIYUCTEHUs, NpUuobpecmu

HABLIK KOHMPOIUPOBAMb BbIYUCTIEHUS, bIOUPASE NOOX0OAWUL Ol CUMYayuL Cnocoo.
Yucaosbie 1 OyKBeHHbIC BbIPAKEHHUA. Y PaBHEHUSs

ITo oxoHYaHMU U3y4YeHUs Kypca yJalluics HayquTCs:

o BBITIOJTHSATH ONIEPAIMH C YACIIOBBIMU BBIPAKCHHSIMH,
o BBITIOJHATH MpeoOpa3oBaHusl OYKBEHHBIX BBIPAXKEHHUH (PacKphITHE CKOOOK, MPUBEACHHE
MOIOOHBIX CIIaraeMbIX);
o pelIaTh JIMHCWHBIC YPaBHCHHSI, PEIIaTh TEKCTOBBIC 3314l aJIreOpandeCcKiM METOJIOM.
Yuawuiica nonyuum 6o3moorcnocmo:
o pazeums npedcmagieHus 0 OYK8EHHbIX BbIPANCECHUSX U UX NPe0OPA308AHUSX,
o 061a0emb  CNeyuaibHbIMU NPUEMAMU  pelleHusi YPAGHeHUll, NpUMeHsIMb annapam

ypaeneHuﬁ onst PEULEHUA KAK MEeKCMOBbIX MAK U NpaxKmu4ecKux 3a0au.

I'eomerpuueckue purypol. U3mepenne reomeTpuuecKux BeJHIUH
ITo oxOHYaHNM M3YyYEHHUs Kypca ydalluiics HAyuuTCs:

o pacno3HaBaTh Ha YepTEkax, PUCYHKAX, MOJEISAX U B OKPYKAKOLIEM MHpE IUIOCKHE U
MIPOCTPAHCTBEHHbIE T€OMETPUUECKHE (PUTYPBI U UX JIEMEHTHI;



. CTPOHUTH YTJIbI, ONPEACIIATHh UX IPATYCHYIO MEPY;

. pacrio3HaBaTh U H300pakaTh pa3BEPTKH KyOa, MPsIMOYTOJHHOTO Mapajliesienunesa,
IIPaBWJIBHON MUPaMUBI, IWINHIPA U KOHYCA;

. OTpeNeNATh 0 JIMHEHHBIM pa3MepaM pa3BEPTKHU (PUTypHl JIMHEHHBIE pa3Mepbl caMon
¢burypsl 1 Ha060poT;

o BBIUHUCIIATH 00BEM NMPSAMOYTOJIBHOIO Napajiesienunesa u Kyoa.

Yuawuiica nonyuum eo3modicnocmo:

o HAYYUMobCs  bIYUCTAMb  00bEM  NPOCMPAHCMBEHHBIX — 2eOMempUyecKux — gueyp,
COCMABNEHHBIX U3 NPAMOY2OIbHbIX NAPALIENenUNe00s;

o Yyenyoums u pazeéums npedcmasienus 0 NPOCMpPAaHCMBEEHHbIX 2eOMeMPUiecKux ueypax;

o HAY4Umvbcs nPUMeHAms NOHAMUE PA36EPMKU OISl GbINOJIHEHUS NPAKMUYECKUX PACYEMOE.

DJIeMeHTBI CTATHCTHUKH, BeposATHOCTH. KoMOMHAaTOpHBIE 3a1a4H
I1o oxOHYaHMM U3y4YEHUs Kypca yJalluics HayduTCs:

° UCIIOJIb30BaTh TMPOCTEHUIINE CIOCOOBI TPEJACTABICHUS W aHajdu3a CTaTHCTHYCCKHX
JIAHHBIX

° pemath KOMOWHATOpHBIE 3aJadd Ha HAXOXKJICHHUE KOJIMYECTBA OOBEKTOB HITU
KOMOMHALNIA.

YUau;uch;z noOJIyuyunm 603MONCHOCMb.!

o npuodpecmu NepeoOHAYANbHLIL ONbIM OpeaHusayuu cOOpa OAHHBIX NPU NPOBEOeHUU
onpoca 0ouecmeenH020 MHEeHUs, OCYUeCmEIsmMs UX AHAIU3, NPeOCMAGIsAMb Pe3yIbmanvl ONPoOcd 6 8Uoe
maobauyvl, Ouazpammbi,

o HAy4umucsi HEKOMOPbIM CREYUATbHBIM NPUEMAM PEUUEHUs] KOMOUHAMOPHBIX 3A0aHy.
Harnsinaasi reomerpus

BrITTyCKHUK HAydUTCS:

* pacrio3HaBaTh Ha 4YEpPTEkKaxX, PHCYHKAaX, MOJEISIX M B OKDPYKAIOIIEM MHpE IUIOCKHE |
MIPOCTPAHCTBEHHBIE TE€OMETPUICCKHE (PUTYPHI;

* pacrio3HaBaTh pa3BEPTKH KyOa, MPSMOYTOJILHOTO MapajuIeienuIie/ia, IPaBUIbHON THPaMHIBI,
[WIMH]IPA U KOHYCAa;

* CTPOUTH Pa3BEPTKU KyOa U MPSIMOYTOJILHOTO Mapaielenurne/a;

* OIIPEIEISTH 110 JIMHEWHBIM pa3MepaM pa3BEPTKU (PUTYPHI TMHEHHBIE pa3Mephbl CaMOU PUTYPHI U
Ha000pOT;

* BBIYHCIIATH 00BEM MPSIMOYTOJIBLHOTO IMapalIe/IeITUIIe a.

Boinycknux noayuum 603mModCHOCHb.

* HAYYUMbCA BbIYUCTAMb 00BEMbL NPOCMPAHCMEEHHBIX 2e0MEeMPUYECcKUx Guayp, cocmasilenHbIxX
U3 NPAMOY20TbHbIX NAPALLENeNUNeos.

Harypaabhblie uncaa. [I[podou. PaunonajabHble yncia

BbIMyCKHUK HAY4YHUTCS:

* IOHUMATh OCOOCHHOCTHU JCCITHYHOW CUCTEMBI CYHCIICHUS;

* ONEPUPOBATH MOHSATUSIMH, CBSI3AaHHBIMHU C JCTUMOCTBIO HATYPaJIbHBIX YHCEN,

* BBIPQXKATh YKCJIa B SKBUBAJICHTHBIX (JOpMax, BEIOMpast HanOoJiee OIXOSAIIYIO B 3aBUCHMOCTH
OT KOHKPETHOW CUTYalluu;

* CpPaBHUBATH U YIIOPSAIOYNBATH PAIMOHAIBHEIC YUCIIA;

* BBITIOJIHATH BBHIYUCIICHHSI C PAIIMOHATBHBIMU YHCIIAMH, COUETasl yCTHBIE U MUChMEHHBIE TPUEMBI
BBIYHCIICHUH, MPUMEHEHHE KAJTbKYIISITOPA;

* HCIIOJIH30BATh MOHATUS M YMEHUS, CBSI3aHHBIE C TPOMOPIIMOHATLHOCTHIO BEJTMYKH, IPOLIEHTAMH,
B XOJIC PEUICHUS MAaTeMAaTHYeCKUX 3a7ad W 3a7ad U3 CMEXHBIX MPEIMETOB, BBHITIOIHATH HECIIOKHBIC
MIPAKTUYECKUE PACUETHI.

Boinycknux noayuum 603mMOoNCHOCMb.

* NO3HAKOMUMbCSL C NOSUYUOHHBIMU CUCTNIEMAMU CYUCTEHUS. C OCHOBAHUAMU, OmaAuyHbIMu om 10,

* yenyoums u pazeums npedCmagieHusi 0 HAMypaibHbIX YUCIAX U CBOUCMBAX OeNUMOCTIU,

* HAYYUmMsbCs UCNONb306AMb NPUEMDL, PAYUOHATUZUPYIOWUE BbIYUCTIEHUS, NPUOOPECTU NPUBLIUKY
KOHMPOIUPOBAMb BbIMUCTIEHUS, 8blOUPAS NOOXOOAWUL Ol CUMYAyULU CNoCoo.

JledcTBUTEILHBIE YHCJIA

BBINTyCKHUK HAYIHTCS:



* HCIIOJIH30BAaTh HAYAIIbHBIE MPEACTABIICHUS O MHOKECTBE JICHCTBUTEIHHBIX YHCET,

* OTICPUPOBATH MOHATUEM KBAJIPATHOTO KOPHS, IPUMEHSATh €T0 B BEIYUCIICHUSX.

BoinyckHux noayuum 603mMONCHOCMb.

* PA38UMb NPEOCMABIEHUE O YUCTE U YUCTOBbIX CUCIIEMAX OM HAMYPATbHBIX 00 OeUCMBUM e/IbHbIX
yucesu, 0 poau 8bIYUCTIEHUL 8 NPAKIUKE,

* Pazsums U yeayoums 3HaAHUsL 0 0eCAMUYHOL 3aNUCU OelUCMBUMENbHbIX Yucel (nepuooudeckue u
Henepuoouueckue opoou,).

HN3mepenusi, npudJInKeHnsi, OLEHKH

BrinyckHuK Haydures:

* ICIIOJIL30BaTh B XOJ€ PEUICHUs 3aJad JJIEMCHTApPHBIC MPEJCTABICHHS, CBS3aHHBIC C
MpUOTKEHHBIMU 3HAYCHUSIMUA BEJTUYHH.

Boinycknux noayuum 603mMoiCHOCb.

* NOHAMb, YMO YUCLOBblIE OAHHbIE, KOMOPble UCNONb3VIOMCA O XAPAKMEPUCTUKU 00beKmos
OKpYJIcaouje2o Mupa, S8IsI0Mcs NPeuMyuecmeenHo NPUOIUNCEHHBIMU, YMO NO 3aNUCU NPUOTUNCEHHBIX
3HAYEHUl, COO0EPAHCAWUXCA 8 UHQDOPMAYUOHHBIX UCMOYHUKAX, MOICHO CYOUMb O HNOSPEUHOCU
NpUOIUICEHUSL,

* NOHAMb, UYMO NOZPEUWHOCIb Pe3VIbMAama GblYUCIEHUN OO0NNCHA Oblmb CcousMepuma ¢
NOSPEUHOCTBIO UCXOOHBIX OAHHBIX.

AJredpanyeckne BbIpaKeHHs

BhInycKHUK Hay4nTCS:

* ONIEPHUPOBATH TOHATHUSAMHU TOXKJIECTBO», TOXKICCTBEHHOE MPEOOpa3OBaHUEy», PElIaTh 3a/1a4H,
cojiepkanire OYKBEHHBIC JaHHBIC; pad0TaTh ¢ (OPMYIIaMu;

* BBITIOJIHATH MPe0oOpa30BaHUsS BBIPAKEHUH, COMEPKANINX CTEIICHU C IEJBIMH TTOKA3aTeIISIMUA |
KBaJ[paTHbIC KOPHHU;

* BBITIOJIHATH TOXKJIECTBEHHBIC MPEoOpa30oBaHMs PAlMOHAIBHBIX BBIPAKEHUH HAa OCHOBE IPABUII
JCWCTBUI HAJl MHOTOWICHAMH U aJIreOpandecKuMu ApoOsSMHU;

* BBITIOJIHATH PA3JIOKCHHE MHOTOYJICHOB Ha MHOKUTEITH.

Boinycknux noayuum 603mMoiCHOCHb HAYUUMbCL:

* 8LINOIHAMb MHO20OULA208bLE NPEOOPA308AHUS PAYUOHATLHBIX BbIPANCEHUL, NPUMEHAS WUPOKUTLL
HAbop cnocobo8 u npuémos,

* NPUMEHAMb MOAHCOeCMBEeHHble NPeoOPA308aHUs Ol PeueHUs. 3a0ay U3 Pa3iudHbIX pazoenos
Kypca (Hanpumep, OJisk HAXOHCOEHUSI HAUDOIbULE20/HAUMEHBULE2O 3HAYCHUSL BbIPAICEHUSL).

YpaBHeHust

BhIyCKHUK Hay4UTCS:

* pemIaTh OCHOBHBIC BHUBI PAIMOHAIBHBIX YPAaBHCHHN C OJHON MEPEeMEHHOH, CHCTEMBI JIBYX
YpaBHEHHH C IByMs TIEPEMEHHBIMH;

* IOHUMATh ypaBHEHHE KaK BAKHEHIIYI0O MAaTEMAaTHYCCKYIO MOJIENb JIJISl OTIMCAHUS M M3yUCHUS
Pa3HOO0PA3HBIX pealbHBIX CUTYAIIUN, pelIaTh TEKCTOBBIE 3a/1a4H anreOpaniecKuM METOIOM;

* MPUMEHSATh TpadUUecKUe TPEICTABIICHUS JUIS HCCICIOBAHUS YpPaBHCHUU, WCCIICOBAHUS H
pEIICHHSI CUCTEM YPaBHEHHH C IByMsI IEPEMCHHBIMH.

BoinyckHux noayuum 603mMOoNCHOCMb.

* 061a0emb CNeYUaIbHbIMU NPUEMAMU PeUuleHUss YPAGHEHUN U CUCIEM YPAGHEHUl, Y8ePEeHHO
npuUMeHsmb annapam YpasHeHuul O/ peuleHus pazHOOOPA3HbIX 3a0ay U3 MAMeMamuKy, CMEeHCHbIX
npeomemos, NPakmuKu,

* npuMeHaAms epaguieckue npedCmagieHus: s UCCIe008AHUSA YPAGHEHUN, CUCIEM YPAGHEeHUl,
cooepoicawux OyKeeHHvle KO3ppuyuernmaol.

HepaBencrBa

BbInycKHUK HAy4UTCS:

* IOHUMATh U PUMEHATH TEPMHHOJIOTHIO H CUMBOJIUKY, CBS3aHHBIE C OTHOIIICHUEM HEPaBCHCTBA,
CBOMCTBA YHCIIOBBIX HEPABEHCTB;

* pemiaTh JUHCHHBIC HEPAaBEHCTBA C OJHOW MEPEMEHHOW W WX CHCTEMBI; pPeIllaTh KBaJIpaTHBIC
HEPaBEHCTBA C OMOPON Ha rpauuecKue MpeICcTaBICHUS;

* MPUMEHSATH aIlmapaT HEPABESHCTB JIJIS PEIICHMS 3a/1a4 U3 PA3IMYHBIX Pa3JIeioB Kypca.

BuinyckHux noayuum 603mMoNCHOCMb HAYYUMbCSL.



* PA3HOOOPA3HBIM NPUEMAM OOKA3AMENbCNEA HEPABEHCMS, YBEPEHHO NPUMEHAMb annapam
HepaseHCcma 01 peleHusi pa3HO0OPA3HbIX MAMEMAMUYecKUx 3a0ay U 3a0ay U3 CMeICHbIX npeomMenos,
NPAKMUKU,

* npuMeHsmb  epaguueckue NPeOCmasieHus O UCCIe008AHUs  HEPABEHCME,  CUCMEM
HepaseHcma, cooepicauux byKeeHHbie KOIpduyueHmul.

OcHoBHbIE MOHATHS. YK c/I0BbIE (PYHKIMHU

BrinyckHuK Haydures:

* IOHMMAaTh W HCIOJb30BaTh (PYHKIMOHAIBHBIC TOHSATHS U SI3bIK (TEPMHUHBI, CUMBOJIHYCCKUE
0003HaYCHHUS ),

* CTPOUTH TpadUKU DIIEMEHTAPHBIX (YHKIIMW; UCCIENIOBATh CBOMCTBAa YHMCIOBHIX (YHKIIMH Ha
OCHOBE M3YYEHUS MMOBE/ICHUS X TPaPHKOB;

* IOHUMATh (PYHKIUIO KaK BOXHEHUIITYI0 MAaTEeMaTHYCCKYIO0 MOJCIb JIJISl OIMUCAHHS MPOIECCOB U
SBIICHUI OKPYXAIOIIET0 MHUpPA, NPUMEHATh (PYHKIMOHAIBHBIA S3bIK JJIS ONMHUCAHUS M MCCIEIOBAHUS
3aBHCUMOCTEH MEXy (PU3HMYECKIMH BEITMYMHAMHU.

BuinyckHux noayuum 603mMOoNCHOCMb HAYYUMbCSL.

* IPOBOOUMb UCCNIE008AHUSL, CBA3AHHbIE C U3YYEHUEeM CBOUCME (OYHKYuUll, 6 MOM uucie ¢
UCNONb308AHUEM KOMNbIOMeEPA, HA OCHO8e 2PAPUKO8 U3VUEHHBIX QVHKYUU CMpoums 6o.ee ClodCHble
epaguxu (Kycouno-3a0anHble, C «BbIKOJIOMbIMUY MOUYKAMU U M. N.);

* UCNONIL308aMb  (DYHKYUOHATbHBIE NPeOCMABNIeHUss U CBOUCMBA (QYHKYull Ol  peuleHus
MAMeMAMuUYecKux 3a0ay U3 pasiudHblx paszoenos Kypcd.

Yuci0BbIE M0CIe10BATEIbHOCTH

BhInycKHUK Hay4uTCS:

* IOHUMAaTh MW UCIOJB30BATh S3BIK IOCIEAOBATEIBLHOCTEH (TEPMUHBI, CHMBOJIHYECKUE
0003HaYCHHUS ),

* IPUMEHATh (OPMYIIBI, CBS3aHHBIE C apU(METHUECKOW M TEOMETPUYECKOH NpOrpeccuei, u
ammapar, cOpMUPOBAHHBIN MTPHU U3YYCHUU PYTUX Pa3/IeioB Kypca, K PEIICHHUIO 33j1adu, B TOM YHCIE C
KOHTEKCTOM U3 PEaJbHOM KU3HU.

Boinycknux noayuum 603mMoiCHOCMb HAYUUMbCSL.

* pewams KOMOUHUPOBAHHbIE 3A0aUlU C NPUMeHeHUeM QOpPMYIL N-20 YleHd U CYMMbl Nepebix n
YIEHO8 aPUPMEMUUECKOU U 2eOMEMPUUECKOl NPOSPeccull, NPUMEHSIS NPU SMOM ANNapam ypasHeHull u
HepaseHcma,

* NOHUMAMb APUPMEMUUECKVIO U 2COMEMPUUECKYI0 NPOSPeCCUuro KaKk (YHKYUu HAmypaibHO20
apeymeHma, CeA3bl8amv aApUPMemudecKyro npocpeccuto ¢ IUHEUHbIM POCIOM, 2e0MempUieckKylo — C
9KCHOHEHYUATIbHBIM POCHIOM.

OnucartejibHas CTATHCTHKA

BbImycKHMK Hay4YuTCS HCMOJNB30BaTh MPOCTEHIINE CIOCOOBl MpPEJACTAaBICHUS W aHalu3a
CTaTUCTHYECKUX JTAHHBIX.

Boinycknux nonyuum 603MOMCHOCHb NPUOOPeCmU NEPEOHAUANIbHBINL ONbIM OP2AHU3AYUU COOPA
OGHHBIX NPU NPOBEOEHUU ONPOCA 0OWECNBEHHO20 MHEHUS, OCYWEeCMEIAmb UX aHaau3, npeocmasiiams
pe3yibmamsl Onpoca 6 8ude mabauysl, OUASPAMMUL.

Cayuaiinble COObITHSI H BEPOSITHOCTH

BbInmycKHUK Hay4nTCSl HAXOJUTh OTHOCUTENIBHYIO YaCTOTY U BEPOSATHOCTh CIYyYaliHOTO COOBITHS.

BovinyckHux — noayuum — 603MOXNCHOCMb — Npuobpecmu  Onvblm — NPOBeOeHUs:  CIAYYAUHBIX
IKCHEPUMEHMO8, 8 MOM HYUCLE C NOMOWbIO KOMNBIOMEPHO2O0 MOOCTUPOSAHUS, UHMEPNPEmayuu ux
pe3yibmamos.

Kom0unnaropuka

BBITyCKHUK HayduTCsS peliaTh KOMOMHATOpPHBIC 3a/la4d HAa HAXOXKICHWE YHcia O0BEKTOB WU
KOMOMHAIHH.

BoinyckHux noayuum 603M0oHCHOCMb HAYYUMbCSL

* yenyoums u pazeums npeocmasienus 0 npoCmpanCmeeHHbIX 2eOMeMpUYecKux puaypax;

* HAYYUMbCS NPUMEHSIMb NOHSAMUE PA38EPMKU 015 8bINOIHEHUS NPAKMUYECKUX PACUEMO8.
I'eomeTpuuyeckue Gpurypsl

BhImycKHUK HayquTCS:

* [10JIb30BAThCS SI3BIKOM T'€OMETPHH Ul OMMCAHUS IPEIMETOB OKPYXKAIOIIEro MHpa M HX
B3aMMHOTO PACIIOJIOKEHHS,



* pacnio3HaBaTh M H300pakaTh Ha YEepTEKaX W PHCYHKAX TEeOMETpUYecKue (GUTYpPBl U HX
KOH(pUTypaIum;

* HAXOJIUTh 3HAYCHUS JIUH JIMHEHHBIX AJIEMEHTOB (PUTYp M WX OTHOIICHHS, TPAAYCHYIO Mepy
yrioB ot 0° 1o 180°, mpumeHsis onpeiesieHus, CBOMCTBA U IPU3HAKK (DUTYP M UX DJIEMEHTOB, OTHOIICHHS
¢buryp (paBeHcTBO, 110100ME, CHMMETPHH, IOBOPOT, TapaJlJIeIbHBINA EPEHOC);

* OIICPUPOBATh C HAYAIBHBIMH IOHSITUSIMU TPUTOHOMETPUU U BBINIOJIHITH 3JIEMEHTApHBIC
orepary HaJ GyHKIMSIMH YTJIOB;

* pemaTh 3a/1a4l Ha JIOKAa3aTeIbCTBO, OMUPAsCh HAa M3yYCHHBIC CBOMCTBAa (DUT'Yp M OTHOIICHUH
MEXITy HUMH U IPUMEHSISI H3y4EeHHBIC METOIbI JJOKA3aTEIIbCTB;

* pemaTh HECJIOXHbBIE 337a4ll Ha TMOCTPOCHUE, TIPUMEHSISI OCHOBHBIC aJTOPUTMBI MMOCTPOSHHUS C
MTOMOIIBIO ITUPKYIIS ¥ THHEHKH;

* pemaTh MPOCTEHIITNE TUIAHUMETPUYECKUE 3a/1a4H B IPOCTPAHCTBE.

Buinyckuux nonyuum 603mMoicHOCHb '

* 081a0emb Memooamu peueHuss 3a0ay Ha BblYUCIeHUs. U O0KA3AMenbCmea: Memooom Om
NPOMUBHO20, MEMOOOM NOO0OUSA, MEMOOOM nepebopa apuanmos u MemoooM 2eoMempudecKux mecm
mouex,

* npuobpecmu onvim NPUMeHeHUs A12edpauiecKo2o U mpuUeoHOMEempUYecKko20 annapama u uoeti
OBUIICEHUSL NPU PEULEHUU 2COMEMPUYECKUX 3A0aY,

* 081a0emb MPAOUYUOHHOU CXeMOU peulenus 3a0ay HA NOCmpoeHue ¢ NOMOWbIO YUPKVIA U
JIUHENKU: aHaIu3, NOCmpoenue, 00KA3amenbCmeo U UCCIe008aHUe,

* HAYYUMbCA peuams 3a0ayu HaA NOCMPOeHUe MemoOOM 2e0MempUu4ecKoeco Mecma modex u
MemoooM HOO0OUSL,

* npuobpecmu  ONbIM  UCCIEO08AHUSL  CBOUCNE  NIAHUMEMPUYECKUX Queyp ¢ NoMOuwbio
KOMNbIOMEPHLIX NPOSPAMM,

* npuobpecmu onvlm 6bINOJIHEHUs NPOeKMo8 no memam «I eomempuueckue npeobpas306anus Ha
niockocmuy, «llocmpoenue ompeskos no popmynem.

N3mepeHne reoMeTpu4eCKUX BeJTUYMH

BhInyCKHUK Hay4UTCS:

* HCIIOJIb30BAaTh CBOWMCTBA W3MEPEHUs JJIWH, IUIOMIAJCH M YIJIOB NpPU PEHICHUH 331ad Ha
HAaXOXJICHHUE JJIMHBI OTPEe3Ka, [UTHHBI OKPYKHOCTH, JUTHHBI IyTH OKPYKHOCTH, TPATyCHON MEpHI yIiia;

* BBIUMCIIATh IUIOMIAJIA TPEYTOJbHUKOB, TPSIMOYTOJILHUKOB, MapajlIeIorpaMMOB, TpaIelu,
KpPYTOB M CEKTOPOB;

* BBIYHUCIIATH JUIMHY OKPY>KHOCTH, JUIUHY TYTH OKPYKHOCTH;

* BBIYHCIIATH JUTUHBI JIMHEHHBIX 3JIEMEHTOB (UTYp W WX YIJIbI, UCTOIB3YS (POPMYIIBI JITUHBI
OKPYKHOCTH | JUTHHBI IYTH OKPYKHOCTH, GOPMYIBI IIoMaaAeh Guryp;

* pemIaTh 3aJa4d Ha JIOKA3aTeIbCTBO C UCIIOJIb30BAaHHEM (DOPMYII JUTHHBI OKPYKHOCTH W JITHHBI
IyTH OKPY>KHOCTH, (hopMyII TIoaaen puryp;

* pemiaTh TMPAKTHYCCKHE 3aJla4M, CBS3aHHBIC C HAXOXKICHHEM TCOMETPHUYSCKUX BEIIMYHH
(ucmonb3yst MPU HEOOXOAUMOCTH CIIPAaBOUYHUKH U TEXHUYECKUE CPEICTBA).

Buinyckuux nonyuum 603mMoACHOCMb HAYYUMBCL:

* GHIYUCISAIMb  NAOWAOU  (ueyp, COCMABIEHHbIX U3 O08YX UlU 0Oojee NpPiMOy2ONlbHUKOS,
napanneniocpammos, mpeyeoibHUKos, Kpyeda u Cekmopa,

* GHIYUCTSAMb  NIOWAOU  MHO2OV2ONIbHUKOS, UCHONb3YSI  OMHOWEHU PABHOBETUKOCMU U
PABHOCOCMABIEHHOCMU

* NPUMEHSAMb AN2eOpauiecKull U MmpUeoHOMempUYecKull annapam u uoeu 0BUNCEeHUs NPU peuleHun
3a0a4 Ha 8blYUCTEHUE NIOUWAOel MHO20Y20NbHUKOS.

Koopaunarsi
BBITyCKHUK HAYYIHTCS:

* BBIYHCIIATH JJIMHY OTPE3Ka M0 KOOPJAMHATAM €ro KOHIIOB; BBIYUCIIATH KOOPAMHATHI
CepeHbI OTPE3Ka;

¢ MUCIIOJIb30BAaTh KOOpI[I/IHaTHHﬁ MCTOJ JISI U3YUCHUSA CBOICTB NIpAMBIX U Opr)KHOCTCﬁ.

Bbll’lyCKHuK NOJYYUM BO3MOHCHOCHID .

* 081ademv KOOp()MHCU’I’leZM Memooom peuterHu 3a0a4 HA BbIYUCTICHUS U domwameﬂbcm@a;

® npuoépecmu onsvin UCNOb306AHUA KOMNbIOMEPHbIX NPOcPAMM ONIsl AHATU3A YACTIHBIX cuydaes
63AUMHOC0 pACNOJIONHCEHUA OprDfCHOcmelZ Uu npsAmvlx,



* npuobpecmu OnvlM GbINOIHEHUSL NPOeKMo8 Ha memy «lIpumenenue KOOPOUHAMHO20 Memooa
npu peutenuy 3a0a4 Ha bIYUCIeHUS U OOKA3AMETbCIEA.
BekTopsl

BBIITyCKHHUK Hay4uTCS:

* OIIepUpOBaTh C BEKTOPAMHU: HAXOAWUTh CYMMY UM pa3HOCTh JIBYX BEKTOPOB, 3aJaHHBIX
F€OMETPUYECKH, HAXOJAUTh BEKTOP, PAaBHBIM TPOU3BEACHUIO 3aJaHHOTO BEKTOPA Ha YUCJIO;

* HAXOJUTh JJI1 BEKTOPOB, 3aJaHHBIX KOOPAWHATaMH: JJIUHY BEKTOPA, KOOPAUHATHI CYMMBbI U
pa3HOCTH ABYX M 0ojee BEKTOPOB, KOOPAMHATHI MPOU3BEACHUS BEKTOpPAa HAa YHUCIIO, MPUMEHSS MpU
HEOO0XOIMMOCTH COYETATEIbHBIN, IEPEMECTHTEIbHBIN U PaCIPEAeTUTEIbHBIN 3aKOHBI,

* BBIUMCIATh CKAISIPHOE TMPOU3BEACHUE BEKTOPOB, HAXOAWTb Yroll MEXAY BEKTOPaMH,
yCTaHaBJIUBATh MEPIECHIUKYISIPHOCTD MPSMBIX.

Buvinycknux nonyuyum eo3zmooicnocme:

* 0811a0€Mmb 8eKMOPHBIM MeMOOOM OJisl peueHUs 3a0ay Ha GbIYUCTEeHUA U OOKA3AMeNbCMEd;

* npuobpecmu OnvIM BbINOJIHEHUS NPOEKMO8 HA MeMy «NPUMEHeHUe 8eKMOPHO20 Memood npu
peuteHuy 3a0ay Ha GbIYUCTIEHUSL U OOKA3AMETbCNEAY.

BeposiTHOCTB M CTATHCTHKA

BrinmyckHuK Haydures:

e Uurars nuHpopMalnio, IPEICTABICHHYIO B TaOIUIaX, HA IUarpaMMax, MPEeACTaBIsATh JaHHbBIE B
BU/JIE TaOJIHII, CTPOUTH AUArPaMMBbI (CTOIOMKOBBIE (CTON0UYATHIC) U KPYTOBBIE) IO MacCHBaM
3HA4YCHU.

e OmnuchkIBaTh U UHTEPIPETUPOBATH peabHbIC YHCIOBBIC JaHHbIC, ITPEICTABICHHbIC B TaOIUIIaX,
Ha AMarpaMmax, rpagukax.

e lcnonb30Barh ISl ONMCAHUS JAHHBIX CTATUCTUYECKUE XapAKTEPUCTUKU: CPETHEE
apudmernyeckoe, MeAraHa, HauOOJIbIlIee U HAUMEHbIIIEe 3HAUCHHUS, Pa3Max.

e lmeTp npeacTaBiIeHHE O CIIy4aifHOW M3MEHUYMBOCTH HA IPUMEpaXx 1eH, (PU3MYECKIX BEIUYHH,
AHTPOIIOMETPUUECKUX JAHHBIX, UMETh IIPEACTABIEHUE O CTATUCTUYECKON YCTOMYMBOCTH.

e 3BiekaTh u npeoOpa3oBbIBaTh HHGOPMAIIUIO, IPECTABICHHYIO B BUAE TA0JIUII, AUATPAMM,
rpaduKoB, MPEICTABIAThH JaHHBIC B BUJE TaOIHII, AUArpaMM, TpaduKoB.

e OnuchIBaTh JaHHBIE C IOMOIIbIO CTATUCTUYECKUX MTOKA3aTENeH: CPEAHUX 3HAUEHUN U Mep
paccenBanus (pa3max, TUCIIEPCHUS U CTaHAAPTHOE OTKJIOHEHHUE).

e HaxoauTp 4acTOTHI UNCIOBBIX 3HAUYEHUHN M YAaCTOTHI COOBITHIA, B TOM YHUCIIE TIO PE3yIbTaTaM
M3MepeHUil 1 HaOII0IeHU .

e HaxoauTp BEpOATHOCTHU CIIy4aHBIX COOBITHI B ONBITAX, 3Hasi BEPOSITHOCTH dJIEMEHTAPHBIX
COOBITHH, B TOM YHCJI€ B OIBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.

e lcnonb3oBarhk rpadguueckre MoJIeNU: AEPEBO CIydaitHOro SKCIIepUMEHTa, JuarpaMMbl Dinepa,
YHCIIOBas MpsMasl.

e OnepupoBaTh NOHATUSMU: MHOKECTBO, [TOJIMHOKECTBO, BBIIIOJIHATH OTNIEpalluy HaJl
MHOECTBaMU: 00bEJMHEHNE, ITepeceUeHUEe, TOMOTHEHHE, IEPEUNCIIATh HIEMEHThl MHOKECTB,
MIPUMEHSTh CBOMCTBA MHOXECTB.

e Hcnonb3oBarh rpaduueckoe mpeAcTaBIeHUE MHOXKECTB U CBSI3€H MEKy HUMU JJIs OMHCAHUS
MIPOLIECCOB U SBIICHUH, B TOM UHMCIIE NP PEIICHUH 33]1a4 U3 IPYTHX yUYEeOHBIX MPEAMETOB U
KYpCOB.

e 3BiekaTh u MpeoOpa3oBbIBATH HHGOPMAIUIO, IPECTABICHHYIO B Pa3IMYHBIX HCTOYHHUKAX B
BU/JIE TaOIHII, TUarpamm, rpaduKoB, MPeACTABIAThH JaHHbIE B BHIE TaOIUII, TUarpamm,
rpaduKoB.

e Pemath 3a7aun OpraHU30BaHHBIM MIEPEOOPOM BAPHAHTOB, a TAKIKE C UCIOIH30BAHUEM
KOMOMHATOPHBIX MPABUII U METOJIOB.

e lcnonb30BaTh onucaTeabHbIe XapaKTEPUCTUKH JIJIsl MACCHBOB YHCIIOBBIX JIaHHBIX, B TOM YHCIIE
CpeIHUE 3HAUECHHUS U MEPbI pacCeHBaHMUSI.

e HaxoauTp 4acTOTHI 3HAYEHUI U YaCTOTHI COOBITHS, B TOM YHCIIE TOJIB3YSCh pe3yIbTaTaMu
MPOBEIEHHBIX U3MEPEHUN U HAOTIOICHHIA.

e HaxonuTe BEpOATHOCTHU CIIy4alHBIX COOBITHI B M3yYEHHBIX OIBITAX, B TOM UHCIIE B OMBITAX C
PaBHOBO3MOXKHBIMH JJIEMEHTAPHBIMU COOBITUSMU, B CEPUSAX MCIBITAHUM IO IEPBOTO yCIexa, B
cepusX UcnbITaHnl bepHyu.

e lMeTh npencTaBiIeHHE O CIy4ailHOW BEJIMYMHE U O PACIIPENETICHUH BEPOSITHOCTEN.



e lmerb nmpeacTaBiIeHUE O 3aKOHE OOJBIINX YUCEN KaK O MPOSBICHUU 3aKOHOMEPHOCTH B
CIly4yailHOM M3MEHYUBOCTH U O POJIM 3aKOHA OOJIBIINX YHCEN B IPUPOJE U OOIIECTBE.

C¢popMHpPOBAHHOCTH YHHBEPCAIbHBIX YUCOHBIX AeHCTBUI Y YUALIUXCS

TpeGoBanus ITokazaTenu cpopMHUPOBAHHOCT)
cTaHaapra 5 kJace 6 xiacc 7 kJy1acc 8
Pezynamuesnvie
YMeHue caMocTosTeNnbHO | JleMoHcTpupyeT JemoHncTpupyer @opMyHMpyeT Lellb 0
OINPEACIIATD LN CBOETO | IOHMMAaHUE LIEJIU U 33134 | [IOHUMaHUE LI U JESTEIIBHOCTH 110 hi
00y4eHus, CTaBUTh U JeSITEIIbHOCTH 3aj7a4 ICATEIIbHOCTH | PEIICHUIO MPOOIEMBI
bopMynupoBaTh A npuderast K TOMOIIU
ceOst HOBBIE 3a]1a41 B YUUTEIS
ydeOe U II03HABaTeNbHOW | YMeeT cTaBUTh yueOHbIC | YMEET CTaBUTh YMmeeT caMoCTOoATENbHO | Y
JESITEIIbHOCTH, Y TIO3HaBaTEJIbHbIE yueOHbIE U CTaBUTH y4eOHBIC U C
pa3BUBATb MOTHUBBI U 3aJ1a4yu ¢ IT03HABATEIJIbHbBIE II0O3HABATEIIbHBIE I
MHTEPECHI CBOEH HCIOJIL30BAaHUEM 3a7a4u C 3amauu, mpuderas K
[I03HABATEIILHON 3a[JaHHBIX KJIMILIE WINA C | UCIOJIb30BAaHUEM IIOMOUIY YUYUTENS B
JeSITEIIbBHOCTH MOMOUIbIO YUUTENS 3aJJaHHBIX KJIMIIE WIH | BBIOOpE
C MIOMOUIBIO YUUTENA | (OPMYJIUPOBOK.

YmMmenue camoctoaTenbHo | CoBMecTHO ¢ yuuteneM | COBMECTHO C [Tpu nomouy yuurens | C
IUIAHUPOBATh IIYTH IUTAaHUPYET IIyTU YUUTEJEM IIJIAaHUPYET | IUIAHUPYET IL.
JOCTHKEHUS 1ieieH, B JIOCTUKEHUS LIeTTU IIyTU JOCTUKECHUS aJIbTepHATUBHBIC IyTU | aJ
TOM YUCJIE LENH JNOCTUKEHUS LIeIIEN. hi(
albTepHATUBHBIE,
OCO3HaHHO BHIOMPAThH
HanOosee 3¢ (heKTuBHBIC
CHOCOOBI pelIeHus
y4eOHBIX U
II03HABATEJIbHBIX 33]a4
YMeHHe COOTHOCHTH IIpuHMaeT nopsiok [Tpunumaer nopsinok | BeiObupaer naubonee O
CBOM JICHCTBHUS C OLICHUBAaHMS OLICHUBAaHMS 3 PEKTUBHBIE CITOCOOBI | H:
IUTAHUPYEMBIMU CTaH/IapTU3UPOBAHHBIX CTaH/JapTU3UPOBAHHBI | pelIeHUs YUeOHBIX U CI
pe3yipTaTami, 3aJJaHuH, IPEAJIOKEHHBIN | X 3aJlaHUl, [IO3HABATENbHBIX 33/1a4. | U
OCYIIECTBIISITh KOHTPOJIb | YUUTEIEM; MpeI0KEHHBIN
CBOCEH JEATEIILHOCTH B YUUTETEM;
IIpoLeCcCe TOCTHKEHUS
pe3yJpTaTa, ONpeIeNsTh
CIoCOOBbI 1eCTBUM B
paMKax MpeaoKEeHHbIX
yCIIOBUM U TpeOOBaHUH,
KOPPEKTUPOBaTh CBOU
JIEHCTBHUS B
COOTBETCTBUHU C
U3MEHSIONIEHCS
cuTyanuen
YMeHue oleHnBaTh CooTHOCHUT CooTtHOCcHUT OcymecTBisieT O
IIPABUJIBHOCTD IIPAKTUYECKHE IIPAKTUYECKHE KOHTPOJIb CBOEH CI
BBITMIOJTHEHUS Y4eOHOM Pe3yJbTaThl BHIIOTHEHUS | PE3YyJIbTaThl JeSITEIbHOCTH B ]
3aJ1a4u, COOCTBEHHbIE 3aJJaHuil C TOTOBBIMU BBITIOJTHEHMS 33IaHUH | IPOLIECCE JOCTUKEHUS | P«

BO3MOXKHOCTH €€
perieHus

OTBETAMH «KJIIOYAMI»/ C
1-3 xpurepusimu;

C TOTOBBIMHU OTBETAMU
«xiroyamMuy/ ¢ 1-3
KPUTEPHSIMH,

pe3ynbTara




Bnagenne ocuoBamMu 3amnoHsIeT OleHOYHbBIE 3amnoHser CoortHocut O
CaMOKOHTPOJI, TaOJIULIbI; OLICHOYHbIE TAOIHIIbI; | MPAKTUYECKUE B
CaMOOIIECHKH, TIPUHSATHUS pE3yIbTaThI
peueHuit u BBIIIOJIHEHUS 3aJaHUH C
OCYILIECTBIICHUS KPUTEPHUSIMH,
OCO3HAHHOTO BBIOOpA B MPeJIOKEHHBIMU B
y4eOHOH 1 cXxemax OILEHUBAHUS
MO3HABATEIIbHOMN pabot
JeSITeIbHOCTH
OcyuiecTBIsIET IO OcymiecTBIsIET 110 OcymiecTBisieT 1O 0O
MPEJI0KEHHON MPEJI0KEHHON MPEIJI0KEHHON BI
YUUTEJIEM CXeMe YUUTEJIEM CXeMe YUUTEJIEM CXEMe P
pedIiekcuio cBoei pedIiekcuio cBoei pediekcuo cBoeit hi(
JESITEIbBHOCTH HAa YPOKE | AESITeIbHOCTH Ha JeSITEIbHOCTH Ha YPOKE | I
110 TOCTHKEHUIO LieIel YpOKe 110 10 TOCTUYKEHUIO LEJIEH,
JIIOCTHIKEHHUIO IIETIEH, ¢ dexTuBHOCTH
3¢ (HeKTHBHOCTH BBEIOpaHHBIX CIIOCO0OB,
BBIOpaHHBIX YBJIEKATEIIbHOCTH
C1oco00B, BBIOpPaHHBIX GOpM
YBJIEKATENIbHOCTH
BbIOpaHHBIX POpM
YMeHue onpenensirhb [IpuMEHAIOT TOTOBBIE U [Ipumensitor rotoBbie | Coznaet u npumensier | I1
MOHSITHSI, CO37aBaTh CO3/aI0T MO 00pasIly U CO3/IaI0T I10 OTIOPBI AJIsA i)}
0000mIeHus, JIOTUKO-CEMAaHTUYECKUE | o0pasIly JOrMKO- BBICKa3bIBAHUS C
yCTaHaBIIMBATh MOJIEJIH KaK OTopy AJis CEMaHTHYECKHe T¢
AQHAJIOTUH, MOHOJIOTHYECKOI0 MOJIEH KakK Omopy M
KJaccu(puIupoBaTh, BBICKA3bIBAaHUS 110 TeMe/ | JUISI MOHOJIOTUYECKOTO e«
CaMOCTOSITENILHO JUTSI TIepecKa3a BBICKA3bIBAHUS 110
BBIOMPATh OCHOBAHUS M | IPOYUTAHHOTO TEKCTA; Teme/ I epeckasa
KpUTEpUU AJIs MIPOYUTAHHOTO
KJaccu(puKanuy, TEKCTa;
yCTaHaBIUBAThH CpaBHUBAIOT SIBJICHUS Boinenser rinaBusie u | ConocraBisieT 00beKThl | A
MPUYHUHHO- no 1-2 3amaHHBIM BTOPOCTETICHHBIE 10 33/IaHHBIM cl
CJIEICTBEHHBIE CBS3H, MpU3HAKAM; MIPU3HAKA KPUTEPHSIM U JIeTaeT 17
CTPOUTH JIOTUYECKOE BBIBOJIBI O CXOJCTBAX U
paccyXIeHue, pa3IInsIX
z’r;;;::;?{e;?e ['pynnupyer o0bekThI (B | I'pynmupyeT 00bekThl | O000IIaeT crnucku b
NEYKTHBHOE H 110 TOM YHCJIE JIEKCUYeCKHe | (B TOM YHCIIe 00BEKTOB U U § )7 &
AHATIOTHH) H JIE/IaTh €IMHULIBI) TI0 33/IaHHOMY | JIEKCUYECKUE M3Yy4aeMbIX SBIICHUMH;
BBIBOJIBL MPHU3HAKY; ¢/IMHHUIIBI ) TI0
3aJJaHHOMY MPU3HAKY;
Kommynuxamuenwie
YMenue OcymectBisier yue6Hoe | OcyuiecTBisieT Comnocrasnser cBou MY
OpraHU30BBIBAThH COTPYAHHUYECTBO C yaeOHoe UJICU C UJCSIMH JPYTUX | 1]
yuebHoe YUUTENEM U COTPYJIHUYECTBO C YJIEHOB TPYIIIBI
COTPYAHUYECTBO U CBEPCTHHKAMH, 3a7[aBas | YUUTEIIEM H
COBMECTHYIO BONPOCHI HA YTOUHEHHUE U | CBEPCTHUKAMU,
NeSITETTHHOCTD C MOHWMaHHe UIeH ApyT 3aj1aBasi BOIPOCHI Ha
YUUTEIEeM U Ipyra YTOYHEHHE U
CBEpCTHHKAMH; paboTaTh TTOHWMAaHUE UJCH IpyT
WHAWBUIYAILHO U B JIpyra
rpymnIe: HaxoIuTb ooliee | YyacTByeT B VYyacTByeT B Opranuszyet yue6HOe b
pelleHne U pa3pemarb pacmpeeneHun pacmpeseneHun COTPYIHUYECTBO C Ul
KOH(JIMKTHI HA OCHOBE o0s3aHHOCTEH 110 o0s3aHHOCTEH 110 YUHUTEIIEM U I
COIIACOBAHUS MO3ULUHI U | PEIICHUIO PELIECHUIO CBEPCTHUKAMH: P




ydeTa UHTEPECOB; [I03HABATEJILHOM 337Ul | TIO3HABATEIbHOU pacripenenss QyHKIMA | Ko
(bopMynupoBaTh, B IpyImie 3aJjauyl B rpymIe U pOJu, BEIOMpas CC
apryMEHTHPOBATh U croco6 Y
OTCTauBaTh CBOE MHEHHE B3aUMOJICHCTBUS U I1;
METOABI pabOTHI M
(o]
Ob6menuBaercs ObmenuBaercs Ob6meHuBaercs b
3HAHUSAMU MEXIY 3HAHUSAMU MEXIY 3HAHUSAMHU MEXIY CI
YJICHAMHU TPYIIIBI 115 YJICHAMU TPYIIBI AJI | WIEHAMH FPYIIIbI IS u
OpUHATHS 3(P(OEKTUBHBIX | IPUHSITUSA IPUHATHUS Ul
COBMECTHBIX pemeHuii ¢ | 3 peKTUBHBIX 3P PEKTUBHBIX
HOMOILBIO YUUTEJIS COBMECTHBIX PEILIEHUH | COBMECTHBIX PELICHUIN
C TIOMOILBIO YUUTENSA
YMeHne 0CO3HaHHO IlepexonaT ¢ mo3uuuu [lepexonut ¢ mo3unuu | OcymiecTBiaseT B
UCIIOJIb30BaTh PEYEBbIC CIpAIIKBAIOLIETO Ha CHPAIIMBAOLIETO HA | MOHOJIOIMUYECKOE Cl
CpeJCTBa B MO3UIMIO OTBEYAIOUIETO. | MO3UILIMIO BBICKa3bIBaHUE 110 U
COOTBETCTBUM C 3ajiaueil OTBEYAIOILETO. U3y4EHHOH TeMme of
KOMMYHMKAIUH JIJIS u
BBIPa)KEHUS CBOMX c
YyBCTB, MBICIIEH 1 Jof
MOTPEOHOCTEH; Bripaxarot yyBcTBa, Bripaxkaer uyBcTBa, Bricka3bIBaeT cBoe n
IUTAHUPOBAHUS U AMOLIUU AMOLIUHU OTHOIIIEHUE U MHEHHE K | C)
peryisiuu cBoei COOTBETCTBYIOILIKE COOTBETCTBYIOLHE TeMe
JCATCIIBHOCTH, BIIAJACHUC | 03ByYHBAEMOMY TEKCTY. | O3ByYHUBAEMOMY
YCTHOM M MUCbMEHHOU TEKCTY.
pEeYbI0, MOHOJIOTUYECKOM | Bemyr auanor / moauior | CooOmiaer [IpaBunsHO 0O
KOHTEKCTHOM PEYbIO B PaMKax U3Yy4E€HHBIX UHpOpMaLIHIO ynoTpebIsieT B peuu 0}
TEM M CUTYyalHii ¢ OMKCATEIBHOTO HOBBIE JIEKCUYECKHE ]
cO0JII0/IEHEM HOPM XapakTepa B paMKax eIMHUIIBl U U3YYEHHBIE | K(
pedeBOl KyJIbTYpHI, M3Y4aeMBbIX TEM C rpaMMaTH4eCKHe
IIPUHATHIX B CTPaHe OI0pOii Ha oOpazel U | sIBJICHUS.
M3Y4aeMOT0 SI3bIKA. 3pUTENIbHYIO
HarJIsJHOCTb.
Cobmonaer HopMbl peun | CoGutto1aeT HOPMBI Co0:ro1aeT HOPMBI 14
B IIPOCTOM peydr B IPOCTOM peuu B CI0KHOM C
BBICKa3bIBAaHUU BbICKa3bIBAaHUU BbICKa3bIBaHUU a)
PaGoraet ¢ Bonpocamu PaGoraer c PaGoraer ¢ Borpocamu | P:
Ha YTOUYHEHUE BOIIPOCaMH Ha Ha TIOHUMaHUe p:
YTOYHEHHE
Ilo3nasamenvhule
YMmenue paborats C OCO3HAEeT HEeI0CTaTOK OCO3HaeT OCO3HAET, KaKoi I
uHopmaluei, B ToM uHpopmManuu B HEJ0CTaTOK uHpopManuei 1o %0
ymcie GopMUPOBAHUE U IpolLiecce peann3anuu nHpopmanuy B BOIIPOCY OH 00Jajaer, a
pa3BUTHE NESTENIbHOCTH, nporuecce KaKOW — HET,
KOMIIETEHTHOCTH B peanuzanuu
00J1aCTH UCIIOJIb30BAHMS NESTENIbHOCTH,

H(OpPMaLMOHHO-




KOMMYHHKAIIMOHHBIX; pUMEHSET PUMEHSIET pUMEHSET B
pa3BUTHE MOTHUBAIIMHU K MPEIJI0KEHHBIN MPEII0KEHHBIN MPEI0KEHHBIN Cl
OBJIA/ICHUIO KYJIbTYPOH YUUTENEM CIIOCO0 YUUTENEM CIIOCO0 YUUTENEM CII0CO0 Ul
aKTUBHOT'O TIOJIb30BAHUA | MOJIy4aTh HH(OPMALMIO | TOJIY4aTh 1oJTy4aTh
CJIOBapsIMHU U JPYTUMHU U3 HCTOYHUKOB uHpOpPMALIHIO U3 uHpOPMAIIHIO U3
IIOUCKOBBIMU CHCTEMaMHU HCTOYHHUKOB HECKOJIbKUX
HCTOYHUKOB (B TOM
qucyie — KaTajaoros),
J€MOHCTPUPYET J€MOHCTPUPYET MHTEPIPETHPYET Ul
[OHUMAaHME NOJYYEHHON | MOHMMAaHUE BBIBOJIOB | IOJYYEHHYIO T
uHpopMaun 10 OIIPEJICTIEHHOMY uHpOpMAIHIO B B
BOIIPOCY KOHTEKCTE CBOEH hi
JESITEIbHOCTH
Hcnonb3yeT roTroByro Ucnons3yet rotoByto | OCyiecTBiIATh II
0a3y pecypcoB 0a3y pecypcoB nH(pOpPMaITMOHHBII I0.
IIOJITOTOBJIEHHYIO IIO/ITOTOBJIEHHYIO IIOMCK, B TOM YHUCJIE C i
yuuTenem yuuTenem IIOMOILBIO
KOMIIBIOTEPHBIX
cpeAcTB npuberas K
ITOMOUIN YUUTES
VYMeHue co3aBars, Co3maer COBMECTHO ¢ Cospnaer coBmectHO ¢ | IIpeoGpasyer cxembr B | 11
NPUMEHSTH U YUUTEJIEM U IPUMEHSIOT | YYUTENIEM U OINHCaHUs ]
peoOpa3oBbIBaTh 3HAKU | MOJIENH, CXEMBI; IPUMEHSIOT MOJIENH,
Y CUMBOJIBL, MOJIENH U CXEMBI;
CXEMBI ISl peLIeHUs
y4eOHBIX U
MIO3HABATENbHBIX 33124
IIpumensier IIpumensier IIpumenser 3nakomeie | II
CJIOBOOOpA30BaTENIbHBIE | CJIOBOOOpA30BaTENbH | CIIOBOOOpPA30BATENIbHBIC | CI
MOJIETIH: bI€ MOJIEIIN: MOJIENH M
CJIOBOCJIO)KEHHUE, CJIOBOCJIO’KEHHUE,
KOHBEPCHIO; KOHBEPCHIO;
Yuraer unpopmanuio no | Yuraer undopmarnuio | O606maer nuzydennsie | K
KapTam 0 KapTam OOBEKTHI SIBICHUS of
dopMHpOBaHUE U Omnpenensier u BolpaxaeT | Onpenenser U | AHanm3upyert BiausiHue | P
pa3BUTHE CBOE  OTHOIIEHHWE K | BBIpaXKaer CBOE | DKOJIOTUYECKUX ):
HKOJIOTMYECKOTO MPUPOJIE Yepe3 PUCYHKH | OTHOILIEHHUE K MpHupoje | (pakTopoB Ha cpexy y
MBIILUIEHUS], yMEHHE WIA COYMHEHMs, WJIM | Yepe3 PUCYHKH WIN | OOUTAHUS )KUBBIX hi(
MPUMEHSITD €r0 B MOJI€IH, WM MPOEKTHbIE | COUMHEHMUS, WINA | OpraHU3MOB 01
II03HABATENIbHOM, paboThI MOJIeNH, WIH
KOMMYHHKATHBHOM, MPOEKTHbIE paOOTHI
COLIMAJIbHOW MTPAKTHKE U
npodeCCHOHATBHON

OpucHTauIuun




. MPAKTUYCCKHUX 3aa4;

. KaK MaTeMaTU4ecKH OIpeiejeHHbIe (YHKIIMH MOTYT OMUCHIBATh pealibHbIe 3aBUCUMOCTH;
MPUBOJUTH IPUMEPHI TAKOT'O ONTUCAHUS;

. KaKk MNOTPEOHOCTH MNPAaKTUKH TNPUBEIM MaTEeMAaTHYECKyK) HayKy K HeoOXOIUMOCTU
pacCHIMpPEHUS TTOHATHUS YHCIIA;

. BEPOATHOCTHBI XapaKTep MHOTMX 3aKOHOMEPHOCTEH OKPYKAIOIIEro MHpa; MpUMEpPhI
CTATUCTUYECKUX 3aKOHOMEPHOCTEH U BBIBOJIOB;

. KakuM 00pa3oM reoMeTpHsl BO3HUKIIA M3 MPAKTUYECKHUX 33Jad 3eMIIEMEpHs; MpUMEpbI
TEOMETPUUYECKUX OOBEKTOB U YTBEPKACHUN O HUX, BAKHBIX JUIS IPAKTUKU;

. CMBIC HJeajn3aliy, IO3BOJISAIONICH pellaTh 3aJaud pealbHON JeMCTBUTEIHLHOCTU
MaTEeMaTHYECKUMH METOJIaMH, IIPUMEPHI OIMTUOO0K, BO3HUKAIOIINX ITPU UICaTH3AIUH.
Apudpmeruka

Ymern

. BBINIOJIHATh YCTHO apuU(pMETHUECKHUEe ICHCTBHS: CIOKEHHWE M BBIYUTAHHE JBY3HAUHBIX

HUCCII U NCCATUYHBIX )1p06el71 C ABYMs 3HAKaMH, YMHOKCHHC OAHO3HAYHBIX YHCCII, apI/I(bMeTI/I‘-IeCKI/Ie
OIepanuu ¢ 0OBIKHOBEHHBIMH JIPOOSIMU C OJTHO3HAYHBIM 3HAMEHATEIIEM M YUCIIUTEIIEM;

= MEPEXOAUTh OT OJHON (POPMBI 3aIUCH YUCEIT K APYTOH, MPEICTABIATh NECATHYHYIO IPOOh
B BH/JI¢ OOBIKHOBEHHOH U B MMPOCTEHIITNX CITy4asiXx OOBIKHOBEHHYIO B BHJIC JICCITUYHOM, IIPOLICHTHI - B BHJIE
I[pO6I/I u IIpO6B — B BUAC IMMPOLCHTOB,; 3aIlIMCbIBATH OOJIBIIIME U MaJjble YUCJIa C UCIIOJIb30BAaHHUEM I eJIbIX
CTETICHEH JIECSTKH,

- BBITIOJIHATH apI/ICI)MeTI/I‘-ICCKI/Ie I[efICTBHSI C paluOHAJIbHBIMHU YHCJIIaMHU, CPABHUBATH
palnMoHabHBIC W JICHCTBUTEIbHBIC YKCIIA, HAXOAWUTh B HECIOXKHBIX CIIydasX 3HAYCHHUs CTEICHEU C
LICJIBIMU ITOKAa3aTCIIAMU U KOpHeﬁ; HaXOAUTh 3HAYCHUSA YN CJIOBBIX Bpra)KeHHfI;

. OKpYIJIATh IEJIble YHCIa M JACCATUYHBIC JPOOH, HAXOIUTh MPHUOIMKEHHBIE YHCTIA C
HEAOCTAaTKOM U C I/I36I>ITKOM, BBIIIOJIHATL OLCHKY YHMCJIOBBIX BLIpa)KeHHﬁ;

. MOJIb30BAThCs. OCHOBHBIMH CIMHHUIIAMH JUIMHBI, MacChl, BPEMEHHU, CKOPOCTH, TUIOIIA/IH,
o0BeMa; BeIpakaTh 0oJiee KpYITHBIC SAMHMIIBI Yepe3 0ojiee MEIKUe ¥ Ha000pOoT;

. pemaTh TEKCTOBbIC 3a/adyd, BKJIIOYAs 3aJlaud, CBS3aHHBIE C OTHOIICHHEM U C
MMpONOpHUOHAJIbHOCTBIO BEJINYHH, IlpO6$IMI/I " IPOLCHTaAMU;

HCNOJIb30BATh NMPUOOPETeHHbIE 3HAHMS W YMEHHUS] B NMPAKTHYECKOW IeSiTeJIbHOCTH M
MOBCETHEBHOI KU3HHU J1JIsI:

= peLIeHUs] HECIIOKHBIX MPAKTUYECKUX PACUETHBIX 33]a4, B TOM YHUCJIE C UCIOJb30BaHUEM
Mpu HEOOXOAUMOCTH CITPABOYHBIX MAaTEPUATIOB, KaJbKYJISATOPA, KOMIIBIOTEPA;

= YCTHOM NPUKUIKU U OLICHKHU PE3YNIbTaTa BEIUUCIECHU; TPOBEPKH PE3yIbTaTa BHIYUCICHUS,
C MCTOJIb30BAaHUEM PA3JTUYHBIX TTPHUEMOB;

= MHTEpIpETAllMd PE3YJIbTATOB PEIICHUsS 3a7ady C YYETOM OIPAaHUYEHUMN, CBSA3aHHBIX C
peanbHBIMHU CBOMCTBAMHU PacCMaTPUBAEMBIX MTPOIIECCOB U SIBJICHUIA.
Auredpa

YMmerh

= COCTaBJIATh OyKBEHHBIE BBIpAXKEHHSI U (POPMYJIBI TIO YCIOBHUSIM 3a]a4; OCYIIECTBISATH B

BBIPXKEHUSAX M (OpMyJaX UHCIOBBIE IOJICTAHOBKU U BBINOJHATH COOTBETCTBYIOIIME BBIYHUCICHUS,
OCYILECTBIATh MOJCTAHOBKY OJHOTO BBIPAXXEHMS B JIPYroe€; BhIpakaTh U3 (HOpPMYJ OJHY MEPEMEHHYIO
4yepe3 OCTaJIbHBIE;

. BBIIIOJIHATh OCHOBHBIE JIEMCTBMSL CO CTENEHSAMHM C LEIbIMHA  IOKA3aTesIMH, C
MHOTOYJIEHAMH U C alredpanyecKuMu ApoOsSMHU; BBHIIOIHATh Pa3JI0KeHHE MHOTOUJICHOB Ha MHOKUTEINH;
BBINOJIHATH TOXKJIECTBEHHBIE TPe0OPa30BaHuUs PAIIMOHAIBHBIX BBIPAXKECHU;

. MPUMEHATHh CBOMCTBA aprU(METUUECKUX KBAJIPATHBIX KOPHEH ISl BHIYUCICHUS 3HAYCHUI
1 TIpeoOpazoBaHUi YUCIIOBBIX BBIPAKEHUH, COJEpKAIINUX KBaPATHBIE KOPHHU;

. pelaTth JMHEWHbIC, KBaJAPATHBIC YPABHEHHS U pAllMOHAJIbLHBIC YPABHEHUS, CBOISIIMECS K
HHUM, CUCTEMBI JBYX JIMHENHBIX YPABHEHUN U HECJIOKHBIE HEJIMHEWHBIE CUCTEMBI;

. pelaTth JJUHEHHBIE U KBaJpaTHbIE HEPABEHCTBA C OJJHOM MTEPEMEHHOMN U UX CUCTEMBI;

. pemaTh TEKCTOBBIC 3a/la4Ml anreOpanuecKuM METOJIOM, MHHTEPIPETUPOBATH MOIYUEHHBIH

pe3yibTaT, MPOBOAUTE OTOOP PEIICHU, UCXOAS 13 (HOPMYITUPOBKHU 3a/1a4H;
= M300pakaTh YMCIa TOYKAMH Ha KOOPJIUHATHOMN MPSMOii;



. OIPCACIIATh KOOpAUHATA TOUYKHU IIJIOCKOCTU, CTPOUTH TOYKU C 3aJaHHBIMU KOOPANHATAMU
n300pakaTh MHOXKECTBO PEIICHHI JIMTHEWHOTO HEPABEHCTBA;

. pacrio3HaBaTh apu(pMETHYECKHEe M TE€OMETPUYECKHE IPOrPECcCHM; peliaTh 3aJadd ¢
IpUMEHEHHEM (OPMYJIBI OOIIETOo YJIeHA U CYMMBI HECKOJIBKHUX IEPBBIX YICHOB;

. HAaXOMUTh 3HAUCHUs QYHKIHMH, 33aTaHHOW (opMynoi, Tabmuield, rpapuxom Mo ee
apryMeHTY; HaXOJUTh 3HaAYEHUE apTyMEHTa 110 3HaUYCHHIO (PYHKIINH, 331aHHOH Ipadukom uiu Tabumei;

. OTIpeIeNIATh CBOMCTBA (DYHKIIMU 110 €€ rpaduKy; MPUMEHATh rpaduuecKue mpeIcTaBIeHUs
IpY PEIICHUN YPaBHEHUH, CUCTEM, HEPaBEHCTB;

. OIUCHIBATh CBOMCTBA M3YYCHHBIX (DYHKIMH, CTPOUTH HX rPapUKH

HCII0JIb30BaATh npnoﬁpeTeHHme S3HAHUA U YMEHHUS B l'lpaKTI/I‘leCKOi/i JACATCJIBHOCTH H
MOBCETHEBHOM KU3HHU IJIA:

. BBINOJIHEHUS PacyeToB 10 GopMyJiaM, COCTaBIeHHUE (GOPMYII, BBIPAKAIOIIUX 3aBUCUMOCTh
MEX]y pealbHBIMH BEITHUYMHAMM; HAXO0XKICHHUS HYKHON (POPMYIIBI B CIIPABOYHBIX MaTepHaa,

. MOJICJIMPOBAHUE IMPAKTHUYECKMX CUTYyallUH M MCCIIENOBAaHUS IOCTPOEHHBIX MOJAEIEH ¢
MCIIOJIb30BAHUEM aIllapaTa ainreopsl;

. ONMCAHMUs 3aBUCUMOCTEH MeXAy (U3HYECKMMH BEJIMYMHAMH COOTBETCTBYIOLIUMHU
dbopMyIaMu Ipy UCCITIEIOBAaHUN HECTIOKHBIX MMPAKTHYECKUX CHTYaLlUH;

. UHTEpHpeTaluy rpagMKoB peantbHbIX 3aBUCUMOCTEH MEX/y BEIUYMHAMHU.
I'eomerpus

Ymers

. I10JIb30BAThCS FEOMETPUUECKUM S3bIKOM JIJISl OTIMCAHUS IPEIMETOB OKPYKAIOILEr0 MUPA;

. pacrio3HaBaTh reOMETpUUECKUe PUIyphl, pa3aMyaTh UX B3aUMHOE PacIlOIOKEHUE;

. n300pakaTh TE€OMETPHUYECKHE (UTYpBI;, BBIMOJHATH YEPTEXKU 110 YCIOBHIO 337ad;
OCYLLECTBIATH peodpazoBaHue GUryp;

. pacrno3HaBaThb Ha YEpTEKax, MOJAENAX U B OKpyXarouiei 00CTaHOBKE OCHOBHBIE
IIPOCTPAHCTBEHHbIE TeJa, U300pakaTh UX;

. B IIPOCTEHMIINX CIIydasiXx CTPOUTh CEYEHMSI U Pa3BEPTKU MPOCTPAHCTBEHHBIX TEJ;

. IIPOBOJIUTH ONEPALMM HAJ BEKTOPAaMH, BBIYUCIIATH UIMHY U KOOPAMHATHI BEKTOPA, Yroj
MEX/1y BEKTOpaMU;

= BBIUUCIIATh 3HAYEHUSI T€OMETPUUECKUX BEIMYMH ([UIMH, YIJIOB, IUIoLIa/iel, 0ObEMOB); B

tom gucne: a1 yriaos ot 0° 1o 180° onpeensaTs 3HAUEHNS TPUTOHOMETPHUECKHX (ByHKIIHIA IO 3aJaHHBIM
3HAYEeHUSIM YIJIOB; HAaXOAWTh 3HAYEHHs TPUTOHOMETPHUUECKUX (YHKLUH MO 3HAUEHHIO OJHOW W3 HUX,
HaXOJUTh CTOPOHBI, YIIIBI U TUIOMIAAN TPEYTOJbHUKOB, [UIMHBI JIOMAHBIX, IyT OKPYKHOCTH, TUIOIIAJICH
OCHOBHBIX T€OMETPHUECKUX (UTYp U PUTyp, COCTABIECHHBIX U3 HUX;

. peraTh reOMETPUIECKHe 3a7aq OMUPasCh Ha N3yUYEeHHBIE CBOMCTBA (GUTYP M OTHOIICHHIA
MEXJy HHMH, NPUMEHSS JOMOJHUTENbHBIE MOCTPOEHUS, alreOpanyeckKuii M TPUTOHOMETPHUUECKUI
amnrmnapar, COoOpaxeH!si CHMMETPUH,

" MMPOBOAUTL NOKA3AaTCIBbHBIC PACCYKIACHUSA NPHU PCHICHUU 3a4av, UCIOJIb3yd H3BCCTHBIC
TCOPEMBI, O6H3py>KI/IBa$I BO3MOKHOCTH I UX UCITOJIB30BaHHAA,
" peuaTrb HpOCTCfII.HHG IUIAHUMCETPHUYCCKUC 3a1a9U B IIPOCTPAHCTBC,

HCIOJb30BATh NPUHOOPETEHHbIE 3HAHHUA W YMEHHSI B NPAKTHYECKON JesiTeIbHOCTH U
NOBCEIHEBHOH sKU3HH 1JI51:

. OIMCAaHUs PEAIBHBIX CUTYyallUl Ha SI3BIKE T€OMETPHUH;

= pacueToB, BKIIOYAIOIINUX MPOCTEHUIIINE TPUTOHOMETPHYECKHE (POPMYIIBI;

. peLIeHUsI TPUTOHOMETPUYECKUX 3a/1a4 C UCIIOJIB30BAHUEM TPUTOHOMETPHH,

= peuIeHne MPAKTUYECKUX 3a7a4, CBSI3aHHBIX C HAaXOXKJICHWEM I'€OMETPUYECKHX BEIUYMH
(ucmonp3yst MpH HEOOXOAUMOCTH CIIPABOYHHUKH U TEXHHUUECKUE CPEJICTBA);

. MIOCTPOCHHE TE€OMETPUYECKMMH HMHCTPYMEHTaMU (JIMHEWKa, YroJbHUK, LHUPKYJIb,

TPAHCIIOPTHUP). DIE€MEHThI JIOTUKH, KOMOMHATOPUKH, CTATUCTHKH U TEOPUH BEPOSITHOCTEMH
YMmernb



. IIpoBOAUTH HECIIOKHBIE 1OKA3ATEIBCTBA, IOIyYaTh IPOCTENIINE CIEACTBUS U3 U3BECTHBIX
WY paHee TMOJYyYEHHBIX YTBEP)KJICHUW, OLICHMBATh JIOTMYECKYIO IPAaBUJIBHOCTh PACCYKICHHU,
HCI0JIb30BaTh IPUMEPHI I WIUTIOCTPALIMM U KOHTPIIPUMEDPSI JIJIs1 ONIPOBEPIKEHUS YTBEPKICHUI;

. M3BJICKaTh WH(POPMAIMIO, TPEACTABICHHYI0 B Ta0lHIlaX, Ha Juarpammax, rpadukax;
COCTABIISATH TAOJIUIBI, CTPOUTH AUATPAMMBbI U TpaduKy;

. pemiat KOMOWHATOpHBIE 3a/Jaydl MYTEM CHCTEMaTH4ecKoro rmepedopa BO3MOXKHBIX
BAapUaHTOB U UCIOJIb30BAHUEM IIPABUJT YMHOKEHUS;

. BBIYUCIISATH CPEAHME 3HAUCHUS Pe3yIbTaTOB U3MEPEHHUIA;

. HaXO/JUTh YaCTOTy COOBITHSA, WCHOJB3ysd COOCTBEHHbIE HAONIONEHUS TOTOBBIC
CTaTUCTUYECKUE JIaHHBIE;

o HAXO/UTh BEPOSITHOCTH CIyYalHBIX COOBITHH B IPOCTEHIINX CIyJasx;

HCII0JIb30BAaTh npnoﬁpeTeHHme S3HAHUA U YMEHHUS B l'lpaKTI/I‘IECK()ﬁ HCATCJIBbHOCTH H
MOBCEIHEBHOM KN3HHU IJIA:

. BBICTPAWBaHUs apryMEHTAIIMHU TPU J0KAa3aTeIbCTBE U B JINAJIOTE;

" pacrto3HaBaHUs JIOTUYECKU HEKOPPEKTHBIX PACCYKICHHMIA,

. 3alMCH MAaTEMAaTHYECKUX YTBEPIKICHUH, I0KA3aTeIbCTB;

. aHaJIM3a PeajbHBIX YHCIOBBIX JaHHBIX, MPEJCTABICHHBIX B BUJIC TUarpamm, rpadukos,
TaOJIHLI;

= pelIeHUs MPAKTUYECKUX 3a7ad B MOBCEIHEBHON W MPO(ECCHOHATBHON JCSITEILHOCTH C
HCII0JIb30BaHUEM JICHCTBUI C YHCIaMH, ITPOLIEHTOB, JUIHH, IUIOIIa/IcH, 00beMOB, BPEMEHHU, CKOPOCTH;

= penieHrs y4eOHBIX M TMPAKTUYECKUX 3a7ad, TPEOYIOMMX CHCTEMaTHYeCKOro mepedopa
BapHaHTOB;

. CpPaBHCHHUS IIIAHCOB HACTYIUICHHS CIYYaWHBIX COOBITHH, IS OIICHKH BEPOSITHOCTH
CIIy4aitHOTO COOBITHSI B IPAKTUYCCKUX CUTYAIUSIX, COMTOCTABJICHUS MOJICIH C PEabHOM CUTYaIUCH;

= MMOHMMAHUS CTATUCTHYCCKUX YTBEPIKICHUH.

CucremMa KOHTPOJISI CKJIAABIBACTCH U3 CJIeIYIOIIUX KOMIIOHEHTOB:
[TpeoGnanaromieit GpopMoii TEKYIIET0 KOHTPOJIS BBICTYAIOT MaTeMAaTHYECKUI

JUKTaHT, TECTUPOBAHUE U CAMOCTOSATEIbHAs pab0oTa, HAlpaBJIEHHbIE HAa IPOBEPKY MOIYUEHHBIX
3HAHUM, yMEHUI U HaBBIKOB, BBISIBICHUS M YCTPAHEHUS TUIIMYHBIX olIMOOK. B Teuenue
y4eOHOT0 roJia UCIOIb3YIOTCS CIEAYIONME HECTaHJapTHIE (POpMBI O0yUEHUs: TPOEKTHAs U
UTPOBasi AEATENbHOCTb, YPOKU-CEMUHAPHI, KOH(PEPEHINH, TBOPUECKUE TaOOpaTOPHH.
[TpomMexyTouHast aTTeCTalMs yYalluXcs OCYIIECTBIISETCS IO YETBEPTAM O TEKYIIUM OL[EHKaM C
YUYETOM pe3yJibTaTa MPOBEPOUYHBIX M KOHTPOJIBHBIX paboT. [IpomexkyTouHas arTecTanus 1mno
UTOTaM y4eOHOTI'0 T0/1a OCYIIECTBIISIETCS 3a CUET IPOBEEHUS TOA0BON KOHTPOJIBHOU pabOTHI.
1. MaTematuueckue IUKTaHThl. B MaTemMaTnyeckux AMKTaHTax OLEHUBAIOTCS HE TOJBKO 3HAHUS
YU€HUKa, HO U YMEHHE ero paboTaTh Ha CIIyX U 3a orpaHuyeHHoe Bpemsi. OLieHKH
BBICTABIIIIOTCS HA YCMOTPEHUE YUUTEINS U yUEHUKA.
2. TecTsl TpeAsIOKEHBI BYX BHIOB: Ha YCTAHOBJICHHE MCTUHHOCTH YTBEP)KICHUN M HA BBIOOD
NpaBUIBHOTO OTBeTa. IlepBble MNPOBEPSAIOT yMEHHE MATHUKIACCHUKOB OOOCHOBBIBATH WM
ONpOBEpPraTh YTBEPKIACHUs. Takue TeCThI MO3BOJSIOT aKIEHTUPOBATh BHUMAHKE IIKOJBHUKOB Ha
(bopMynHMpoBKax onpeaeneHHi, CBOMCTB, 3aKOHOB U JIp. MATEMaTHYECKUX MPEATIOKEHNUH, a TaKKe
Pa3BUBAIOT TOYHOCTH, JIOTHYHOCTh U CTPOTOCTh UX MaTeMarudeckoi peun. Ha ux BbImoiaHeHue
OTBOJUTCS OT 3 10 5 MMHYT.
Tectbl BTOpOro Buja (¢ BBIOOPOM OTBETA U3 TPEX UIIU YETHIPEX BAPHAHTOB) IPOBEPSIOT Bia/IeHNE
YCTHBIMM BBIYMCIUTEIBHBIMU IPUEMaMH, YCBOCHHME  MaTepuana KaXKAOoro IyHKTa, B TOU
IIOCJIEIOBATEIbHOCTH, B KOTOPOM OH TaM IpejacTaBiieH. TecTsl comepxkar mo 10 BOmpocos, ux
MOYKHO IpeJyIaraTh HEeJIMKOM WM YacTSMH, B 3aBUCUMOCTH OT 00beMa MPOHAEHHOr0 MaTepuana
K MOMEHTY NpoBeieHHsl. Ha BbImoHeHne KaXKI0ro 3a/laHusl TeCTa OTBOJUTCS OKOJIO | MUHYTHI.
3.CamocrosTenbHbIe paboThI coepkaT oT 3 110 6 3a1aHuil U paccunTaHbl NpuMepHo Ha 15-20
MUHYT..
4. KoHTponbHBIE pabOTHI COCTABIICHBI 110 KPYIHBIM OJIOKaM MaTepuaia WK IilaBaM yueOHHKa,
€CTh KOHTpOJIbHAs padoTa 3a roj . B kaxmoi pabore moS-8 3amanuii, nepsoie 3-4 U3 HUX
COOTBETCTBYIOT YPOBHIO 0053aT€IbHOI MOATOTOBKH, ITOCTEIHUE 3a/1aHusl 00Jiee MPOBUHYTHIE
10 YPOBHIO CI0XHOCTU. Ha BbINoIHEHNE KOHTPOJIbHOM padboThl oTBOaUTCS 40-45 Munyt. {ns



BCEX yYalIMXcs B KaUeCTBE NOJTOTOBKU K OTUETHOM NMPOEKTHOMN AESITEIBHOCTH 3a KypC
OCHOBHOM ILIKOJIBI ITPEJIIOJIAraeTcs BBIOJIIHEHUE yuebHo20 npoekma 110 npeamery. Pabora no
IPOEKTY MPOBOAMTCS B TEUCHHE T0/1a. 3aIIUTa MPOEKTA MPOXOIUT HA YI€OHOM 3aHSATHH WU BO
BHEYPOUYHOE BpeMs. Pe3ynbTaThl BBITOJIHEHUS TPOEKTA OLICHUBAIOTCS 110 UTOI'AM PACCMOTPEHHUS
KOMHCCHEN MPEICTABIEHHOTO IPOAYKTaA C KPATKOM NOSICHUTEIbHON 3aIIMCKOM, IIPE3EHTaluen
o0yuaroIerocst 1 0T3bIBa pykoBoauTe Ha ocHoBe [lonoxxeHus «O NpoeKTHOM NesITeIbHOCTH
CucreMa ypoKOB YCIIOBHA, HO BCE )K€ BBIIEIISIOTCS CIIEYIOIINE BUJIBL:
Ypox-nexyus. IlpennonaratoTcst COBMECTHBIE YCHIINS YUUTENS U YYEHUKOB JJIS peIIeHus o01ei
po0JIEMHOI O3HaBaTeIbHON 3aaun. Ha TakoMm ypoke ucnosbp3yeTcs 1eMOHCTPAallMOHHbII
MaTepHall Ha KOMIIbIOTEpe, pa3pab0TaHHBIA yUUTEIeM WIM yYCHUKaMH, MyJIbTUMEAUNHBIE
IPOJYKTBHI.
Kombunuposannwiii ypok npeanonaraeT BbIIIOJHEHHE padoT U 3alaHUi pa3HOro BUA.
Ypox—uepa. Ha ocHOBE UTpOBOI AEATENBPHOCTH YYaIIUECS MIO3HAIOT HOBOE, 3aAKPEILISIOT
U3y4eHHOE, 0TpabaThIBAIOT Pa3IMYHbIe yUeOHbIE HABBIKH.
Ypok pewenus 3a0au. BeipaGaThIBAIOTCS Y YUalIUXCs YMEHHS U HABBIKU PELICHUS 3a7a4 Ha
yYpOBHE 00513aTeJIbHOM U BO3MOKHOM MOATOTOBKE.
Ypox-mecm. TectupoBaHue MPOBOIUTCS C IETBIO IUATHOCTUKU MTPOOETIOB 3HAHUM, KOHTPOJIS
YPOBHsI 00YUYE€HHOCTH Y4YaIIUXCsl, TPEHUPOBKU TEXHUKE TECTUPOBAHUSA. TeCThI peaIaraoTcs
KaK B [IEYaTHOM TaK U B KOMIILIOTEPHOM BapuaHTe. [[pndyeM B KOMIIbIOTEPHOM BapuaHTE BCETAa
C OrpaHUYECHUEM BPEMEHHU.
Ypok - camocmosamenvnas paboma. Ilpennararorcs pazHble BUIbl CAMOCTOSATENbHBIX PadoOT.
Ypox - konmponvras paboma. KoHTposib 3HaHUI 1O IPOUICHHON TEMe
®opMbl OPraHu3aluy 00pa3oBaTEJILHOIO NPoLecca, TeXHOJI0Tuu 00ydeHus, Gopmbl
KOHTPOJIs
[Tnanupyrotes cnenyromniie GopMbl OpraHu3alul yaeOHOTO Ipolecca:
(bpoHTaIbHbIC; KOJUIEKTUBHBIE; IPYIIIOBbIE; paboTa B Mape; HHIANBHIyaIbHbIE.
B npenonaBanuu npeamera Oy1yT MCHOJB30BATHCSA CIEAYIOIINE TEXHOIOIMH U METO/IBI:

® JIMYHOCTHO-OPHEHTUPOBAHHOE 0OyUEHHUE;

e npoOiemMHOe 0O0yUeHHE;
o nuddepeHpoBaHHOE 00yUEHUE;
® TEXHOJIOTUHM OOyUYCHHS Ha OCHOBE PELICHHS 33]1a4;
® METObl HHIUBUAYAILHOTO O0yYECHHS,;
e UKT

KPUTEPUU U HOPMbI OIIEHKHA 3HAHUI OBYUYAIOIIIUXCA

EnvHbIe HOPMBI SIBIISTFOTCS OCHOBOH TPH OIIEHKE KaK KOHTPOJIbHBIX, TaK M BCEX JPYTUX MACHMEHHBIX
pabot o Mmatematuke. [IpuMeHsis ’TU HOPMBI, YUUTEIb JOJDKEH WHAUBUIYaTbHO MOJXOAUTh K OL[CHKE
Ka)KJJ0U MUCbMEHHOW padoThl yualierocs, oOpaiiath BHUMaHUE Ha Ka4€CTBO BBIMOJIHEHUS paOOTHI B
LIEJIOM, a 3aTE€M YK€ Ha KOJIMYECTBO OIIMOOK U Ha UX XapakTep.

OreHka MUCBMEHHOM pa0OThI ONIPENIETISETCS ¢ YUETOM MPEXKIE BCETO €€ 00IIero MaTeMaTHIECKOTO
YPOBHS, OPUTHHAIBHOCTH, ITOCIE10BATEILHOCTH, JJOTUYHOCTH €€ BBIIIOJIHEHHUS, a TaKXKe YHcia OIUO0K
1 HEI04ETOB U KauecTBa 0(OpMIIEHHS paOOTHI.

Omnbka, MoBTOPSAOLIAsiCS B OTHOW paboTe HECKOJIBKO pa3, pacCMaTpUBAETCs KaK OJ{HA OIINOKa.

3a opdorpaduueckue ommOKu, TONMYyIEHHBIE YYeHUKaMU, OLIEHKa He CHUKaeTcs; 00 opdorpaduyeckux
omKOKax TOBOJAUTCS J0 CBEJCHUS MPEIo1aBaTelsi pyccKoro si3pika. OHaKo OMIMOKY B HAITMCAHUU
MaTeMaTHYECKUX TEPMUHOB, YK€ BCTPEUABIIMXCS MIKOJIFHUKAM KJIAcca, JOJDKHBI YIUTHIBATHCS KaK
HeZ04YETHl B paboTe.

[Ipu onieHKe MUCHMEHHBIX padOT IO MaTEMATHKE Pa3InyaroT rpyoble OMMOKHU, OUIMOKH U HEJOUYETHI.
K 2pybuim OTHOCSATCS OIIMOKYU B BHIYMCIICHUSX, CBUICTENLCTBYIONINE O HE3HAHUH TAOIHUIIBI CIIOKEHUS
WM TaOJULIbI YMHOXKEHUS, CBSI3aHHbIE C HE3HAHUEM alITOPUTMA MUCbMEHHOTO CJI0KEHUS Y BBIYMTAHUS
YMHOKEHUS U JIeICHUsI Ha OJHO- WM JIBY3HAYHOE YUCIIO U T.II., OIIMOKH, CBUIETEIbCTBYIOIIUE O
HE3HAHWH OCHOBHBIX (DOPMYJI, TPABHUII U IBHOM HEYMEHHUH WX MMPUMEHSTh, O HE3HAHUH MTPHEMOB
peleHus 3a/1a4, aHaJOrMYHBIX paHee U3yYeHHBIM.

Ipumeyanue. Ecnu rpy0as ommnbka BcTpeyaeTcsi B paboTe TOJIBKO B OJTHOM CITy4ae U3 HECKOJIBKHUX
aHAJIOTHYHBIX, TO IIPU OLIEHKE pabOTHI 3Ta OLIMOKA MOXKET OBITh IPHUpPABHEHA K HETPYyOOi.



[Tpumepamu Heepy6bix owubOK ABISAIOTCS: OIUOKH, CBSA3aHHBIE C HEJJOCTATOYHO MOJIHBIM YCBOCHUEM
TEKYIIEero yueOHOro Marepuaia, He BIOJIHE TOYHO COPMYITUPOBAHHBII BOIIPOC WIIH MOSICHEHHUE MTPU
peLIeHUH 33]a4i, HETOYHOCTH IPH BBIMOJIHEHUH T€OMETPHUECKUX TOCTPOCHHM U T.11.

Heoouémamu cunrtarotcs HepallMOHAIbHbBIE 3aITUCH NTPU BBIYUCIICHUSAX, HEPAIHOHATIbHbBIE TPUEMBI
BBIUUCIICHUH, TpeoOpa3oBaHuil U pelIeHni 3a1a4, HeOPEKHOE BBIMOJIHEHUE YEPTEIKEN U CXeM,
OTJIeNIbHbIE MOTPEUTHOCTU B (OPMYIUPOBKE MOSCHEHUS WK OTBeTa K 3a1a4e. K Hemouéram MOXKHO
OTHECTHU U JIPYTHe HEJIOCTATK! pabOTHI, BHI3BAHHBIE HEIOCTATOYHBIM BHUMAaHUEM y4aIluXCs, HAIpUMep:
HEMOJIHOE COKpallleHue Apo0eit MK YWICHOB OTHOLIEHHS; O0pallieHue CMEIIaHHbIX YHCE B
HENPaBUIBHYIO IPOOb MPU CI0KEHUH U BBIYUTAHUH; IPOITYCK HAMMEHOBAHUI; TPOMYCK YHCEIN B
MIPOMEXYTOUHBIX 3aMUCAX; IePEeCTaHOBKA LU(P MPH 3aMKUCH YUCEIT; OIIMOKH, TONYyIICHHbIE TPU
NePENUCHIBAaHUH, U T.I1.

Ouenka nMCbMEHHOH pa0oThI 10 BHINOJHEHUIO BBIYHCIUTEIbHBIX 32JaHMH 1 aJIredpanvecKux
npeodpa3oBaHmii:

Ouenka «5» craButcs 3a 0€3yKOPU3HEHHOE BBIIIOJIHEHUE TUCbMEHHON paboThI, T.€.: a) €ClIi PelIeHUE
BCEX MPUMEPOB BEpHOE; 0) €CITU BCE ACHCTBUS U MPeoOpa30BaHMUs BHIIOJIHEHBI IPAaBUIIbHO, 0€3
o1MOO0K; BCE 3aMKCH X0/1a PELICHHs PACIOI0KEHBI [TOCIIE0BATEIbHO, a TAKXKE C/IejIaHa IIPOBEpKa
pelIeH s B TEX ClIydasix, KOraa 3To Tpedyercs.

Ouenka «4» craButcs 3a paboTy, B KOTOPOU JOIYyIleHa oHa (Herpy0ast) omuoKa win JBa-Tpu
HEJ0YEeTa.

Ouenka «3» CTaBUTCS B CIEAYIOUINX CIydasx:

a) eciy B paboTe MMeeTcs OJIHA Tpydast omnOKa U He OoJiee 0JHOM Herpy0oii ommoKwy;

0) mpu HaJIMYKU OJTHOM rpyOO# OMIMOKHU M OJHOTO - IBYX HEJOUYETOB;

B) IIPU OTCYTCTBHUU TPYOBIX OMMOOK, HO TIPY HAJTMYUH OT JIBYX JIO YETHIPEX (HETPYOBbIX) OMIMOOK;

T') IPU HAJTMYUU JBYX HETpyOBIX OMIMOOK U He Ooliee TPEX HeI0UETOB;

1) IPH OTCYTCTBUU OLIMOOK, HO MPU HAJIMYUU YETHIPEX U Oosiee HEA0UYETOB;

€) €CIIM HaBEpPHO BBIMOJHEHO HE OoJiee MOJOBUHBI 00bEMa BCel pabOTHI.

Ouenka «2» cTaBUTCS, KOTJa YKCIIO OMTHOOK MPEBOCXOUT HOPMY, IIPH KOTOPOU MOXKET OBITh
BBICTABIICHA TIOJIOKUTENIbHAS OI[EHKA, MJIM €CJIM MIPABHIILHO BBIIIOJIHEHO MEHEE 10108UHbl BCEH paOOTHI.
Ipumeuanue. OnieHKa «5» MOXKET OBITh TIOCTaBJIEHA, HECMOTPS HA HAJIMUUE OJHOTO-IBYX HEJJOUYETOB,
€CJIM YYEHUK J]aJl OPUTHHAIILHOE PEIlleHUe 3aJaHHii, CBUIETEILCTBYIOIIEE O €r0 XOPOIIeM
MaTeMaTHYECKOM Pa3BUTHH.

Onenka nMCbMEHHOH PadoThI HA pelIeHNe TEKCTOBBIX 3a1a4:

Ouenka «5» cTaBUTCS B TOM Cllydae, KOT/Ia 3a/1a4ya perieHa MpaBuiIbHO: X0/ PEIICHUS 3a]]aud BepeH,
BCE JIEHCTBHS U IpeoOpa30BaHus BBIIIOIHEHBI BEPHO M PAllMOHATIBHO; B 33/1a4€, PEIIaeMOi ¢ BOIIpOCaMH
WA TIOSICHEHHSIMU K JICWCTBUSM, JaHbI TOUHBIC U MPAaBIIIbHBIE (OPMYIMPOBKH; B 331a4Ue, pEIIaeMoii ¢
MIOMOIIBIO YPaBHEHHUS, 1aHbl HEOOXOIMMbIE TOSICHEHUST; 3aITUCH [TPABUIIBHBI, PACIIOIOKEHbBI
MOCJIeIOBATENBHO, TAaH BEPHBIN W MCUEPIIBIBAIOIINI OTBET HA BOIIPOCHI 331a4H; CeJlaHa MPOBEpKa
pereHus (B TeX ciy4asx, Korjaa 3To Tpedyercs).

Ounenka «4» cTaBUTCS B TOM CITydae, €CJIM IPU PAaBUIIBHOM XO/Ie PEIISHHs 3a/1a41 JONYIIeHa OTHA
Herpy6ast omuoKa UK JBa-TpH HEA0UETA.

Ounenka «3» CTaBUTCS B TOM CITydae, €CIIH XOJ] pEIISHHs MPaBHIICH, HO JOMYIICHbI:

a) ojiHa rpy0as omOka u He 6osee o JHON HEerpyooii;

0) ogHa rpy0as ommnbOka u He OoJiee ABYX HEJ0UETOB;

B) TpU-4YeThIpe HErpyOble OMMOKH ITPU OTCYTCTBUU HEJJOUYETOB;

I') JONYIIEHO He 0oJiee IBYX HErpyObIX OMIMOOK U TPEX HEJOUYETOB;

1) 6osee TpEX HETOUETOB MPHU OTCYTCTBUH OIINOOK.

OueHka «2» CTaBUTCS B TOM CITydae, KOT/[a YUCIIO OIMOOK MTPEBOCXOIUT HOPMY, TIPH KOTOPOH MOKET
OBITH BBICTABJICHA MOJOXKHUTEIbHAS OLIEHKA.

Ilpumeuanus:

1. Onenka «5» MOeT OBITh TIOCTaBJIEHAa HECMOTPS HA HAJIMYUE OMUCKH WIHM He0u€Ta, eClId YIYSHUK Jall
OpPUTHHAIILHOE PEIICHNE, CBUIETEIHCTBYIOIIEE O €T0 XOPOIIeM MAaTeMaTHIEeCKOM Pa3BUTHH.

2. [TonoxuTtenbHas OLIEHKA «3» MOXET OBbITh BHICTaBJIEHA YUEHUKY, BBIIIOJIHUBIIEMY paboTy HE
MOJIHOCTbIO, €CIIM OH 0€301IMO0YHO BBIMOIHMII O0sIee MOJIOBUHBI 00bEMa Beeil paboThI

Onenka KOMOMHUPOBAHHBIX IMCbMEHHBIX PA00T 0 MaTeMaTHKe:



[TucebmenHas paboTa 1o MaTeMaTuKe, MOAJIEKaIIast OLIEHUBAHUIO, MOKET COCTOSITh U3 3a/a4 U
npuMepoB (KOMOMHUpPOBaHHAs paboTa). B TakoM cirydae mpemnoaaBaTeNb cHavana gaét
MIPEIBAPUTENILHYIO OIICHKY KaKJ0U 4acTH paboThl, a 3aTeM OOIIYI0, pyKOBOJACTBYSICh CIIEIYIOILIIM:

a) eciii 00€ yacTu pabOThI OIEHEHBI OJIMHAKOBO, TO 3Ta OIIEHKA JIOJDKHA OBITH OOIIEH /17151 Bcel paboThI
B LIEJIOM;

0) ecii OLIEHKH YacTel pa3HATCS Ha OJUH 0all, HallpuMep, JaHbl OLEHKHU «5» U «4» min «4» u «3» "
T.I1., TO 32 pabOTy B I1EJIOM, KaK MPaBUJIO, CTABUTCS OaJlyI, OICHUBAIOIINI OCHOBHYIO 9acTh PaboThI;

B) €CJIM OJIHA YacThb pabOoThI OLleHeHa OamIoM «5», a Apyras - 6auioM «3», TO NPENoAaBaTellb MOKET
OLIEHUTH TaKyI0 paboTy B 1eJIOM OamioM «4» pu yCIOBHH, YTO OLIEHKA «5» MOCTABIIEHA 32 OCHOBHYIO
4acTh pabOTHI,

T') €CITU OIHA U3 YacTei paboThl orleHeHa OamoM «5» min «4», a apyras - 6auiom «2» uiu «I», To
IIPEIo1aBaTelb MOXKET OLIEHUTh BCIO PabOoTy OayioM «3» MpH YCIOBHH, YTO BBICIIAS U3 JIBYX JaHHBIX
OLIEHOK ITOCTaBJICHA 32 OCHOBHYIO YacTh PaOOTHI.

IIpumeuanue. OCHOBHOW CUNUTAETCS Ta YacTh PabOThI, KOTOPask BKIKOYAET OOJIBIINN 10 00bEMY MIIH
HanboJiee BaYKHBIN MO 3HAUECHUIO MAaTEPUAI [0 U3y4aeMbIM TEMaM IPOTPAMMBI.

OneHka TeKymMx NMCbMEHHbIX padoT:

[Ipu ouileHKe TOBCEAHEBHBIX 00YYAIOIINX PAOOT MO MaTeMaTHKE YUUTENlb PyKOBOACTBYETCS
yKa3aHHBIMH HOPMaMH OLICHOK, HO YUUTBIBAET CTEIIEHb CAMOCTOSATEIbHOCTU BBIITOJHEHUS PaboT
yYaluMHucs.

Obyuarowjue IMCbMEHHbIE pabombi, BBIIIOJHEHHbIE YUAIIUMUCS BIOJIHE CAMOCTOSATENIBHO C
IIPUMEHEHUEM PaHEE N3YUYEHHBIX U XOPOULIO 3aKPEIIEHHBIX 3HAHUM, OLIEHUBAIOTCA TaK XKe, KaK U
KOHTPOJIbHBIE paOOTBHI.

Obyuatowjue TMCbMEHHBIE pabombl, BBITOJHEHHBIE BIIOJIHE CAMOCTOSITEIILHO, Ha TOJIBKO YTO U3yYECHHBIC
Y HEJI0OCTATOYHO 3aKpeIIEHHbIE IPaBUiIa, MOTYT OLIEHUBATHCS MEHEE CTPOroO.

Ilucomennvle pabomuwl, BHIIIOIHEHHBIE B KJIaCCE C MPEABAPUTEIbHBIM Pa300pPOM UX 0] PYKOBOJICTBOM
YUYUTEIIs], OLIEHUBAIOTCS O0JIee CTpOro.

Jomawnue nucbmennvle pabomul OLIEHUBAIOTCS TAK e, KaK KJacCHasi paboTa 00y4aroLiero Xxapakrepa.
IIpoMeskyTOoUHasi aTTECTALMSA: HTOrOBasi OLlEHKA 32 YeTBEPTh U 32 I'OA:

B cooTBeTcTBUU ¢ 0COOCHHOCTSAMHU MaTEMATUKH KaK ydeOHOTO MPeIMETa OIIEHKH 33 IMCbMEHHBIS
palboThI UMEIOT OOJIbIIIEE 3HAUEHUE, YEM OLIEHKHU 32 YCTHBIE OTBETHI U APYTUE BUJIbI PAOOT.

[TosTOMY IIpH BBIBEIEHUH UMO20B801 OYEHKU 3d Yemsepms «CpeaHeapuPMEeTHIECKHIA TOIX01»
HE/IOMYCTUM - TaKas OLIEHKa He OTpakaeT JOCTaTOYHO OOBbEKTUBHO YPOBEHb MOJATOTOBKU U
MaTEeMaTHYeCKOI0 pa3BUTHUS YUeHHKA. MITOrOBYyIO OLIEHKY ONpPEAENSIOT, B IEPBYIO OUEpE/lb, OLIEHKH 3a
KOHTPOJIbHBIE pabOTHI, 3aT€M - IPUHUMAIOTCS] BO BHUMAHUE OLIEHKH 3a JPyrue MUCbMEHHbIE U
MpaKTU4eCKHe paboThl, U JIUIIb B MIOCJIEIHIOI 04YepE/Ib - BCE MPOUHE OLICHKH (32 YCTHBIE OTBETHI,
YCTHBIN CUéT U T.1.). IIpn 3TOM yunTens A0KeH yUuThIBaTh U (PaKTUUECKUN YPOBEHb 3HAHUN U YMEHUH
yYU€HUKa Ha KOHeI| YeTBepTH. Mmozo6as oyenka 3a 200 BBICTABIIAETCS HA OCHOBAaHUH YETBEPTHBIX
OLIEHOK, HO TaKXe ¢ 00s13aTeIbHBIM Y4ETOM (DAaKTUYECKOTO YPOBHS 3HAHMH YUEHHKA Ha KOHEI] y4eOHOro
roja.

J1st Bcex y4amuxcs B Ka4ecTBe MOATOTOBKH K OTYETHOM NPOCKTHOM AeATEeJbHOCTH 32 Kype
OCHOBHOI LIKOJIbI PEN0JIaraeTcsi BbINOJIHEHHNE YueOH020 npoeKkma Mo MpeameTy.

Pa0oTta no npoekTy NpoBOAMTCS B TEYeHHE roJa. 3alUTa MPOEKTA IPOXOJIUT HA y4eOHOM
3aHSITUM WM BO BHEYPOUHOE BpeMs.

Pe3ynbTarhl BBIOJIHEHUS IPOEKTA OLIEHUBAIOTCS 110 UTOI'aM PaCCMOTPEHMsI KOMUCCUEN
MIPEJICTaBICHHOI 0 MPOAYKTA C KPAaTKOM MOSICHUTENbHOM 3aMCKON, Ipe3eHTaluel o0yyaronierocs u
0T3bIBa pyKOBOAMTE HA OCcHOBE [lonoxkeHus «O MPOEKTHOM AEATEIbHOCTI

PABOYAS ITPOI'PAMMA 110 AJII'EBPE

8-9 KITACCBI

OBIIAA XAPAKTEPUCTUKA KYPCA AJITEBPBI 7-9 KIIACCAX.



O0uast XapaKTepuCTHKA Kypca ajJredpbl

Coneprkanue Kypca anreOpsl B 7-9 kaccax mpeACTaBICHO B BUJIC CIICIYIONIUX COMIEPKATEIBHBIX Pa3/eNioB:
«Adaredopa», «Uuc/I0BbIe MHOKECTBAY, « DYHKIHN», «TeMEHThI NPUKJIATHOI MaTeMaTHKN, «Ajredpa B
HCTOPUYECKOM Pa3BUTHM)

Copneprkanue pazniena «Aaredpa» GopMupyeT 3HaHHAS 0 MATEMATHYECKOM SA3bIKE, HEOOXOIUMBIE AJISI PEIICHHS
MaTeMaTHYECKUX 33]1a4, 3a7a4 U3 CMEIKHBIX IUCIIUILINH, a TAKXKe MPAKTUICCKUX 3a1ad. M3ydyeHue marepuaa
CIoco0CTBYeT (POPMHUPOBAHHIO Y YUAIIUXCS MATEMATHIECKOTO amiiapara pelieHus 3a1a4 ¢ TTIOMOIIBIO
ypaBHEHUI, CUCTEM YpaBHCHUH 1 HEPaBEHCTB. MaTepuall JaHHOTO pa3jielia MPEACTaBICH B aCIICKTE,
croco0CcTByOIIEeM (POPMUPOBAHUIO Y YUAIIUXCSI YMEHHS MTOJIb30BAThCS aroputMamMu. CyIieCTBEHHAS POJIb MTPH
5TOM OTBOJIMTCS PA3BUTHIO JITOPHTMHYECKOTO MBIIIIICHUS] — BaXKHOW COCTABISIONICH HHTEIUICKTYaTbHOTO
Pa3BUTHS YETIOBEKa.

COHep}KaHI/IC pasacia «Yuc10BbIe MHOKECTBAY HAIIEJICHO HA MAaTEMaTHICCKOE Ppa3BUTUEC YyUalIUXCH,
q)OpMI/IpOBaHI/IC Y HUX YMCHHA TOYHO, CKATO U SICHO M3JIaraTb MbBICJIA B yCTHOI\/'I U IHChMCHHOM peuu. MaTepI/Ia.n
pasaeiia pa3BUBACT MOHATUE O YUCJIC, KOTOPOC CBA3AaHO C U3YYCHUEM JIEMCTBUTEIILHBIX YHCEI.

Lenb conepxanus paznena « @yHKIMW» — MOJTyUYCHUE KOJILHUKAMU KOHKPETHBIX 3HAHUM O PYHKIIUU KaK
BOKHEWILEH MaTEMaTUUECKOU MOJENHN JUIsl ONMCAHUS U UCCIIETOBAHUS IPOLIECCOB U SIBICHUM OKPYKAIOIIETO
Mupa. COOTBETCTBYIOIINI MaTepHall CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHS M TBOPUYECKUX CIIOCOOHOCTEH
YYaIIuXcsl, YMEHHUIO UCIIOI30BATh PA3INYHBIE 3K MaTEMATHKH (CIIOBECHBIA, CHMBOJIMYECKUH, TpaMIECKHi).

Conepskanue paszzena «JeMeHThl NPUKJIATHOH MAaTeMaTUKW» PACKPHIBACT MIPUKIATHOE U MPAKTHIECKOE
3HAYSHVS] MAaTEMaTHKH B COBPEMEHHOM MUpe. Martepuai JaHHOTO pa3zelia CliocOOCTBYET (OPMHUPOBAHHIO
YMEHHUS MIPEJICTARNIATh U aHATU3UPOBATh PA3IUYHYI0 HH()OPMAIIHIO, TOHUMAHHIO BEPOSTHOCTHOT'O XapaKTepa
pEaJIbHBIX 3aBUCUMOCTEM.

Paznen «Anreépa B MCTOPHYECKOM Pa3BUTHW» MPETHA3HAYCH AJ1s1 POPMUPOBAHUS NPEACTABICHHUN O
MaTeMaTHKe KaK 4aCTH YeJIOBEUECKOH KyJIbTYpbI, Ul OOIIETr0 Pa3BUTHS IIKOJIBHUKOB, CO3aHUs KYIbTypHO-
HUCTOPUYECKOH Cpeabl 00yueHHUS.

OIMMCAHUE MECTA YYEBHOT'O IIPEIMETA «AJITEBPA » B YYHEBHOM IIVIAHE

8 kuace
[Ipeamer u3y4aeTcst Ha CTYIIEHH OCHOBHOTO 0OOIIEero 00pa30BaHus B KauecTBE 00s3aTEIBHOrO B 00ILEM

obwveme 102 gaca, B 8-x Kimaccax 1o 3 Jaca B HeZienmo. B mporpamme npexycMoTpeHo 9 9acoB [isi KOHTPOJIBHBIX
pabor.
ConepxaHye porpaMMbl HAalpaBJIEHO HA OCBOCHHE YYAILIMMUCS 3HaHUM, YMEHHI 1 HAaBBIKOB Ha 0a30BOM
YPOBHE, OHa BKIIIOYAET BCE TEMBI, IpeaycMoTpeHHble DenepaibHbIM KOMIOHEHTOM T'OCYAapCTBEHHOIO
00pa30BaTeNbHOTO CTAaHAApPTa OCHOBHOTO 00111ero 00pa3oBaHus 10 MaTEMaTHKE U aBTOPCKOM MpOrpaMMoit
yueOHOT0 Kypca.

H3yyeHne nporpaMMHOr0 MaTepHaja OCTPOCHO B COOTBETCTBHUHU C aBTOPCKOM NMPOrpaMMOil U MaTepuaioM
yueOHuka. HazBanue tem Pabodeii mporpaMMbl COOTBETCTBYIOT Ha3BaHHSIM TEM THIIOBOW MPOTPaMMBI (WIIN
yueOHUKA) U OTPAXKAIOT UX COJIEPIKAHNE.

9 kaace
[Ipeamer u3y4aeTcst Ha CTYIIEHH OCHOBHOTO 0OIIEro 00pa30BaHus B KauecTBE 00s3aTEIBHOrO B 0011eM

oobeme 99 yacos, B 9-x Knaccax 1o 3 yaca B HeJiest0. B mporpamme npenycMOTpeHo 7 4acoB [Tl KOHTPOJIBHBIX
pabor.
ConepxaHye MporpaMMbl HAalpaBJIEHO HA OCBOCHHE YYAIlIMMUCS 3HaHUM, YMEHHI 1 HABBIKOB Ha 0a30BOM
YPOBHE, OHa BKIIIOYAET BCE TEMBI, MpelycMoTpeHHbIe DenepanbHbIM KOMIIOHEHTOM rOCy1apCTBEHHOTO
00pa3oBaTeIbHOr0 CTAHAPTa OCHOBHOT'O 00IIEro 00pa3oBaHus [0 MATEMAaTHKE W aBTOPCKOW MPOrpaMMoi
y4eOHOTO0 Kypca.

Wzyuenne nporpaMMHOro Matepuasa mocTpoeHO B COOTBETCTBUH C aBTOPCKOW POrpaMMOi U MaTepHaioM
yueOnuka. HazBanue tem Paboueil mporpaMMbl COOTBETCTBYIOT Ha3BaHHUSIM TEM THIIOBOW MPOrpaMMBbI (WK
y4eOHUKa) M OTPaXKaroT UX COoJIepPIKaHMe.



COAEPXKAHUE KYPCA AJITEBPHI 7-9 KJNIACCOB
Anzeopa

Anredpanyeckue BbIPaKeHUs

bykBeHHBIE BBIpaKECHUsI (BBIPQKEHUS C TMEpeMEHHBIMHU). YucioBoe 3HaYeHHE OyKBEHHOTO
BbIpaXeHUs. JlomycTHMble 3HAYeHMsI IIEPEMEHHBIX, BXOIALIMX B alreOpauyecKue BBIPAKCHHUS.
[ToncraHoBKa BBIpAKEHHI BMECTO INEpPEeMEHHBIX. PaBeHCTBO OyKBEHHBIX BbIpakeHUH. ToxmecTBo,
J0Ka3aTeIbCTBO TOXIECTB. [IpeoOpa3oBanue BhIpaKEHUIH.

CaoiicTBa cTeneHei ¢ 1enbiM nokasaresneM. MHorouiensl. CliokeHue, BBIYUTaHUE, YMHOKEHUE
MHOT04JIeHOB. DOPMYIIbI COKPAIICHHOTO YMHOKEHHUSI: KBaJJpaT CyMMBbI KBaJIpaT pa3HOCTH, KyO CYMMbl U
kY6 pasnocmu. @opMmyiia pa3HOCTU KBaJIPaToOB, hopmyibl CyMMbl Ky608 u pasHocmu Ky6086. Paznoxxenue
MHOroujeHa Ha MHOXUTeNU. KBajipaTHbIN TpexuwieH. BwvideneHue nonno2o Keaopama 6 KeaopamHoMm
mpexunene. Teopema Buera. PaznoxeHue KBagpaTHOro TpEeX4yjeHAa Ha JIMHEHWHbIE MHOKUTEIH.
MHorousnensl ¢ ogHoi nepeMeHHoil. Ctenenb MHOroujaeHa. KopeHb MHOrowieHa.

Anrebpanueckas npo0b. Cokpainenue apodei. JleicTBus ¢ anreOpandecKuMu Ipo0sMH.

PanmonanbHbie BbIpaXeHHS M HX OpeoOpasoBanusi. CBoiCTBa KBaJpaTHBIX KOpHEH M UX
MIPUMEHEHUE B BBIYUTAHUSAX.

YpaBHe}mﬂ H HEPABCHCTBA

VYpaBHeHue ¢ oxHol nepemeHHo. Kopenb ypaBHeHus. JIuneliHoe ypaBHeHue. KBagpatHoe
ypaBHeHME, pOpMyJia KOpHEl KBaJpaTHOro ypaBHeHUs. Perenue panyoHanbHbIX ypaBHeHUN. [Ipumepsl
peuIeHUsl ypaBHEHUH BBICIIUX CTEIICHEH: METOABI 3aMEHBI IIEPEMEHHOM, Pa3JIOKEHUE HA MHOKHUTEIIN.

VYpaBHEHHE € IByMs IEPEMEHHBIMY; pelieHue cuctemsl. CucreMa JByX JMHEHHBIX ypaBHEHUH C
IBYMsI TEPEMEHHBIMHU; pEILICHUE II0JICTAHOBKOM M anreOpayeckuM CIOXKEHHEM. YPpaBHEHUE C
HECKOJIbKUMHU IepeMeHHbIMU. [Ipumeps! peniennst HenuHeHbIX cucteM. [Ipumepsl perienus ypaBHeHUN
B LIEJIBIX YUCIIAX.

HepasenctBo ¢ ogHoli nepemeHHol. Pemenue HepaBeHcTBa. JIMHEWHbIE HEPABEHCTBA C OJHOU
NepeMEHHON U uX cucreMbl. KBajapaTHele HepaBeHCTBA. [Ipumepvl peuwienus OpoOHO-PAYUOHANLHBIX
HepaseHcms.

UucnoBble HEpaBeHCTBA U HUX CBOMCTBA. J{oxkazamenbcmeo UUCNOBbIX U  aneebpauyeckux
HepageHcms.

[lepexon oT cinoBecHOU (POPMYITHPOBKHU COOTHOLIEHUN MEXIY BEIMUYMHAMU K aJIreOpandecKou.
Perienue TekCTOBBIX 3aau anreOpandeckuM CriocoOOM.

YuciioBbIe NOCIE10BATEIBHOCTH

[TonsiTue mocnenoBaTeNbHOCTH. ApupMeTndeckass U reoMerpuueckas nporpeccuu. @opmyibl
o01ero wieHa apupMeTHYECKON M T€OMETPHUUECKOM Mporpeccuii, CyMMBbI MEPBBIX HECKOJIBKUX YJICHOB
apu(MeTHyecKoil U reoMeTpUUECKO MPOTrPeCcCHil.

CI105KHBIE NIPOLIEHTHI.

YucioBble PyHKIUH

[Tonstue ¢ynxuuu. O6nacte omnpeneneHus pynkuuu. CrnocoOsl 3amanus ¢yHkuuu. ['padux
¢byHKIMHU, Bo3pacTaHUe U yObIBaHME (YHKLUHU, HauOoJIbIlIee U HaUMEHbIIee 3HaUeHUs QYHKIMU, HYITU
(GyHKIIUH, TPOMEKYTKH 3HAKOMOCTOSIHCTBA. UTeHue rpadukoB GyHKIUH.

@DyHKIMH, OTIMCHIBAIOLINE TPSIMYIO U 00paTHYIO MIPONOPIIMOHATBEHYIO 3aBUCMOCTH, UX IpaduKH.
Jluneitnas ¢pyHkuus, ee rpaduk, reomeTpudeckuil cMpici koddduirenton. ['unepbona. KBagparnunas
¢bynkuus, ee rpaduk, napabona. KoopauHaTbl BepIIMHBI Mapaboiibl, ock CUMMeTpuu. CmenenHvle
@yHKYuU ¢ HamyparvHuiM nokazamenem, ux epaguxu. I'paduku QyHKIHIT: KOPpEHb KBaJApATHBIN, KOPEHb
KyOudeckuii, Moaynb. Mcnonb3oBanue rpagukoB (yHKIMN AJIs peIIeHus] ypaBHEHUH U CHCTEM.

[Tpumepsl rpaduyeckrxX 3aBUCUMOCTEH, OTPAKAIOMIMX peallbHbIe TPOIECChl: KojeOaHwue,
MOKa3aTeJIbHBIN POCT; uuCI08ble (hYHKYUU, ONUCHIBAIOWUE DU NPOYECCHI.

[TapannensHblil epeHOC rpaduka BAOIb OCEH KOOPAUHAT U CUMMEMPUS OMHOCUMENLHO OCEIl.

Koopannarsi



N300pakeHne yncena TOUKaMi KOOPAUHATHON NpsAMOi. ['eoMeTpruecKuil cMbICT MO YHCTIA.
YucnoBble MNPOMEKYTKH: HHTEpBal, OTPE30K, Jyd. Popmyra paccmosuus mexncoy MmouKamu
KOOPOUHAMHOU NPAMOU.

JlexkapToBBI KOOPAMHATHI HA INIOCKOCTH; KOOPIMUHATHI TOUYKH. KOOpAMHATEI cepenHbl OTpE3Ka.
dopmyiia pacCTOSHUS MEXKIy IBYMsI TOYKaMH IJIOCKOCTH. Y paBHEHUE MPSMOU, YIIIOBOH KO PUIIHEHT
IIPSIMOM, YCJIOBHE NAPAJUIEIBHOCTH MIPSMBIX. Y paBHEHUE OKPYKHOCTH € LICHTPOM B Ha4yajle KOOPAUHAT U
8 11000 3a0AHHOLL MOYKe.

['paduueckas uHTEpHpeTalus YpaBHEHUH C JIByMsl IEPEMEHHBIMU U UX CHCTEM, HEPABEHCTB C
JBYMsI IEPEMEHHBIMU U UX CUCTEM.

BeposiTHOCTB M CTATHCTHKA

[IpencraBieHue JaHHBIX B BUJE TAOIUIL, JHarpaMm, rpauKoB. 3armolHeHue TabIull, YTEHUE U
MMOCTPOCHUE TUarpaMm (CTOJIOUKOBBIX (CTOIOYATHIX) M KPYToBhIX). UTeHUE TpadyuKOB peasibHBIX
nporeccoB. M3nedenne nuopMaIiy u3 AMarpamMm 1 TalJIull, HCIIOIb30BaHUE U MHTEPIIPETAIIS
JAHHBIX.

OmnwucarenbHasi CTATUCTHUKA: CpeHee apudMeTHIecKoe, MelnaHa, pa3mMax, Haubospliee u
HauMEHblIIee 3Ha4eHUs1 Habopa YUCIIOBBIX JaHHbIX. [Ipumeps! citydyaiiHON N3MEHUUBOCTH.

Cay4aliHbIi SKCIIEPUMEHT (OTIBIT) U cly4yaitHoe coObiTre. BepostHocTs 1 yactoTa. Ponb
MaJIOBEPOSITHBIX M MPAKTUYECKH JOCTOBEPHBIX COOBITUH B MpHpoJie U B oOmiecTBe. MoHeTa u
urpajbHasi KOCTb B TEOPUHU BEPOSTHOCTEH.

I'pad, Bepunna, pedpo. Crenenb BepiuHbl. Unciao pédep U cyMMapHas CTETEHb BEPIIMH.
[IpencraBnenue o cBszHoctu rpada. Llenn u muxiet. [Tyt B rpadax. O6xoxn rpada (siinepoB myTs).
IIpencraBnenue o6 opueHTUpOBaHHOM rpade. Pemenue 3a1a4y ¢ noMoIikko rpagos.

[IpencraBnenne JaHHBIX B BHJIE TaOJIUI, [UarpaMm, rpadukoB, HHTEPIIPETAIHS TaHHBIX.
UreHue 1 nocTpoeHue TabNIUL, 1uarpaMm, rpauKoB MO peaabHbIM JaHHBIM

MHO0x€ecTBO, 37IEMEHT MHOXKECTBA, IOJAMHOKECTBO. Orepalnyy HaJl MHOKECTBAMU: 00bEeIMHEHHE,
nepeceyeHue, nononHenre. CBOMCTBA onepanyii HaJ MHOXKECTBAMMU: IEPEMECTUTEIIBLHOE,
coYeTaTeNbHOE, pacpeieTUTeIbHOE, BKIIIOUeHHS. Vcronp30Bane rpad)uaecKoro mpeIcTaBIeHHs
MHO’KECTB Il OIIMCAHUS PEAJIBHBIX IIPOLIECCOB U SIBJICHUM, IIPU PELICHUHN 3aa4.

W3mepeHnue paccerBaHus NaHHBIX. Jlucnepcus ¥ CTaHAApTHOE OTKJIIOHEHHE YMCIIOBBIX HA0OPOB.
Juarpamma pacceuBaHMsl.

DneMeHTapHbIe COOBITHS cy4aiiHOTo ombITa. CirydaiiHbie cCOOBITHS. BeposTHOCTH COOBITHIA.
OMnbITH C pABHOBO3MOXKHBIMH 3JIEMEHTapHBIMU COOBITHAMU.  CiydaiiHblii BEIOOp. CBS3b MEXIY
MaJIOBEPOSTHBIMU U NMPAKTUYECKHU IOCTOBEPHBIMU COOBITUSIMU B IPUPOE, OOLIECTBE U HAYKE.

Jepeso. CBoiicTBa 1€peBbEB: €AMHCTBEHHOCTD ITYTH, CYILIECTBOBAHUE BUCSUYEH BEPILUHBIL, CBA3b
MEX/1y YHCIIOM BepIIMH U unciaoM péoep. [IpaBuno ymHoxeHus. Perenne 3a1a4 ¢ momMousio rpados.

[TpoTuBomnonoxHbIe cOObITHA. [narpamma Ditnepa. O0beAMHEHUE U TIepeceUeHHEe COOBITHIA.
HecosmectHblie coObiTus. DOpMyria c0KeHUsI BEPOATHOCTEN. Y ciloBHAs BeposATHOCTD. [IpaBuiio
yMHOkeHUs1. HezaBucumblie coobiTus. [lpeacraBienne skcnepuMenTa B BUJie aepeBa. Pemenue 3agad Ha
HaxO0’KJIEHHE BEPOSITHOCTEH C MOMOIIBIO JIEPEeBa CIyJaiiHOTO IKCIIEPUMEHTA, IUarpamm Jidiepa.

IlepectanoBku u paxropuan. Couetanus u uyucio couetanuil. Tpeyronpnuk [lackans. Pemenue
3aJ1a4 C UCIOJIb30BaHUEM KOMOMHATOPUKH.

I'eomerpuueckas BeposaTHOCTb. CitydaiiHbIi BBIOOP TOUKU U3 (PUTYpHI Ha MIIOCKOCTH, U3 OTpe3Ka
U U3 AYTH OKPY>KHOCTH.

Hcneiranne. Ycenex u Heynaya. Cepus UCIIBITaHUM A0 NiepBoro ycnexa. Cepus UCIBITaHUN
bepnymnu. BepositHocTH coObITHI B cepuu ucnibiTaHui bepryiu.

CrnyuaiiHas BeJIMUMHA U paclpeelIeHne BEPOATHOCTEH. MaTeMaTnyeckoe 0kKMIaHuE U
nucnepcust. [lpuMepsl MaTeMaTUYECKOTO OXKUAAHUS KaK TEOPETUYECKOTO CPEAHETO 3HAUCHUS
BEIMYMHBI. MaTeMaTHUeCKOe OKUAAHUE U AUCTIEPCHSI CITy4allHOM BETMUMHBI «YHCIIO YCIIEXOB B CEpUU
ucnbITaHui bepHymm.

[TonsaTue o 3aKoHe 6ONBIINX YKcell. MI3MepeHre BeposSTHOCTEH ¢ MOMOIIbIO 4acToT. Poitb u
3HAYEHHE 3aKOHA OOJIBIIUX YMCETT B IPUPOJIE M OOIIECTBE

8 kiaace



Ne XapakTrepucruka
n/ | Tema Coneprxanue NEeITENbHOCTH
i yUanmxcs
Aaredpanveckue apoom (214)
YuuteiBaTh
OcHoBHbIE IIPaBUJIO B
MOHSITUS. IUTAHUPOBAHUH U
OcHoBHOE KOHTpOJIE
CBOMCTBO criocoba
anreOpanyeckon peleHus;
. OcHOBHbIE IOHATHS U aNredpandeckue IeHCTBUS | JpOOH. OpPUEHTUPOBATHC
¢ anreOpandecKuMu IpoOsIMuU CnoxeHus u s Ha
BBIUNUTAHUS paszHooOpasue
anreOpandecKux croco6oB
npobeii ¢ pelieHus 3aaay;
OJIMHAKOBBIMH KOHTPOJIHPOBATH
3HAMEHATEIISIMH. NercTBUS
napTHepa
Cioxxenus u
Bnocuts
BBIYATAHUS
Heo0X0IUMBbIE
anredpanvyecKux
o KOPPEKTUBHI B
Ipo0el ¢ pa3HbIMHU .
JefiCTBHE MOCIIe
3HAMEHATEIISIMH.
1 €ro 3aBepIICHHS
YMHOXEHUE U
Ha OCHOBE y4eTa
. JieJieHne
Anrebpanueckue IeiCTBHA C aNTreOpandecKuMu Xapakrepa
anredpanvecKux
Ipo0siMU . CIETaHHBIX
JIpoOei. o
OLIMOOK; YCTHOU
Bo3senenue .
N U TUCbMEHHOMN
anredpanveckoi
hopme;
JIpoOH B CTEIEHb.
KOHTPOJIMPOBATh
[IpeobpazoBanue .
JCHUCTBHS
paIMoHATBLHBIX
. napTHepa
BBIPAKCHHIA.
Ocy1iecTBIATH
WUTOTOBBIN U
[IepBbIe N
TMTOTIIAr OBBIH
MPEJICTaBICHUS O
KOHTPOJIb 110
paIMoHATBLHBIX
. [lepBBIe pecTaBICHHS O PAllMOHATEHBIX ABHOHISX pe3yInbTarty;
YpaBHEHUSIX yp ' CTPOUTH peUYeBOe
3ader 1o Teme
BBICKa3bIBAaHUE B
«AnrebOpanueckue .
YCTHOU U
TPOOM» .
MTUCbMEHHOU
dbopme
®yuxiuus y = \/x. CoiicTBa KBagpaTHoro xopus (18 u)
Tloustue OneHuBaThL
KBaJIpaTHOT'O KOPHS | MPaBUIBHOCTH
u3 BBITIOJTHCHHUS
HEOTPULATENIBHOTO | JAEMCTBHS Ha
qucla. YpOBHE
2 dynxmms y = Vx aJleKBaTHOM
CBolicTBa KBaJIpaTHBIX KOPHEH YHKIA Y vz, !
€€ CBOMCTBA U PETPOCTICKTUBHO
rpaduk. 1 OLICHKU;
CaoiicTBa CTPOUTH PEUYECBOE
KBaJIpATHBIX BBICKA3bIBAaHUE B
KOpHEH. YCTHOH U

OUCHLMEHHON




dopme;

KOHTPOJINPOBATh
JIEUCTBUS
nmapTHepa
Pazmuuate
crocod u
€3yIbTaT
[IpeobpazoBanue pesy
. JIEHCTBHSL,
BBIPOKCHUH,
BJIAIETH OOIIUM
CoJIepKaIINX
MIPUEMOM
OTIepaIuIo
penieHus 3aaay;
U3BIIEYECHUS
. JIOTOBApPUBATHCSI
[IpeoOpa3zoBanue BeIpaKEHUH, COIEPIKAIINX KBaIPaTHOT'O S ——
OTIEPALIMIO U3BJICUCHUS KBAJIPATHOTO KOPHS KOpHS. P
o0memy
3a4eT 1Mo TeMe
PEIICHUIO B
«DyHKIUS Y = VXx. o
yu T y Vx COBMECTHOM
CBolicTBa
JIESITENILHOCTH, B
KBaJPaTHOTO
TOM YHCJIE B
KOPHS»
CUTYyaIH1
CTOJIKHOBEHHUS
WHTEPECOB
OreHnBaTh
MPaBUILHOCTh
MHO0X€eCTBO BBIITOJTHEHUS
paImoHaIBHBIX JEficTBUS Ha
YHCell. YpOBHE
HppauuonanbHble | aJeKBaTHOU
YHCIIA. PETPOCIIEKTUBHO
. MmnoxecTBO M OIICHKH,
MHO0XeCTBO NEHUCTBUTEIBHBIX YHUCET o
NEHCTBUTEIIBHBIX CTPOUTH PEUYCBOC
qHCEl. BBICKA3bIBAaHHE B
Mopyns YCTHOU U
JNIEUCTBUTEIHLHOTO MHHUCHbMEHHOU
qucia. dopwme;
KOHTPOJIUPOBATh
JIEUCTBUS
napTHepa
Y4YuTLIBaTH
MPaBUIIO B
TJITAHUPOBAHUH U
KOHTpOJIE
crocoba
[Tpubnuxennoe
penieHus;
3HAYECHUE
o OCYUIECTBIISATh
NENCTBUTENLHBIX
IIOMCK
quCe.
uHpopMauu
Crenens ¢ OTpUIIATENBHBIM LIETBIM MOKa3ateseM (7 | CteneHs C
JUTSL BBITIOJTHEHUS
q) OTPULIATEIIbHBIM
y4eOHBIX
oKa3aTelIeM. .
3aJaHuA C
3adeT mo TeMe
N HUCIOJIb30BaHUEM
«JleficTBUTENBHBIC 9
yaeOHOH
qHUCaay
JTUTEPaTypPHI;
VYUTHIBATh

pa3Hble MHEHUS
U CTPEMUTHCS K
KOOPIUHALINH




Pa3JINIHBIX

MO3UIINH B
COTPY/IHHYECTBE
KBagpatnunas ¢pynkuus. OyHkuusa y = g (18 u)
Dyuknus y=kx?2, ee
CBOMCTBA M rPaQ¥K. | PasyyuaTs
DyHKIHA Y = ’;‘, ee | cocob u
cBoiicTBa u rpaduk. | Pe3yIbTaT
Kak nocrpouts JIEUCTBUS,
rpadux y=f(x+1), BJIAJIETh OOLIUM
€CJI U3BECTCH npreMoM
rpa(bm( (byHKL[I/II/I penieHus 3aga4;
Dynxinn y=Kx%, ¥ = X, ux cpoiicrsa u rpaguxn. | Y=FX): JIOTOBAapUBATECS
[IpeoOpa3oBanme r a(beKoB Kaxk moctpouts 1 IPUXOJUTH K
peobp p rpaduk y=f(x)+m, | oduemy
€CJIU U3BECTEH PCLUICHUIO Bu
rpaduk GyHKIUN COBMECTHOH
y=f(x). JICITEIILHOCTH, B
Kak noctpouts TOM YHCIIE B
rpaduk CUTYyalun
y:f(x+|)+m’ ecnu CTOJIKHOBEHUSA
U3BECTEH Ipaduk HHTCPECOB
bynkuun y=f(X).
Y4uTHIBaThH
MPaBUJIO B
IJITAHUPOBAHUH U
KOHTpOJIE
crocoba
OyHKIHS peuieHus;
y=ax’+bx+c, ee OPHEHTHUPOBATHC
cBoiicTBa u rpaduk. | 1 Ha
. DyHKIMs y=ax?+bx+c, ee coiicTBa 1 rpaduk 3ader o Teme pasHoobpasue
«KBagparnunas Croco0oB
dynxims. Oynkius | PCLICHMSA 3a71a4;
y = k. YYUTHIBATH
x MHEHUA U
CTPEMHTHCS K
KOOPIUHALINH
Pa3IUYHBIX
MHO3UIINU B
COTPY/IHHYECTBE

Ksagparnabie ypaBHenus (21 1)

[ImannpoBanue u

KOHTPOJIb
cr1oco00B
OcHOBHEIE
pelieHus;
HOHSTHS.
. OPUEHTHUPOBAHHUE
. ®opMyIsl KOpHEN
®opMynbl KOPHEN KBaJAPATHOTO YPABHEHUS Ha pa3HooOpazue
KBaJpaTHOTO
cr1oco00B
ypaBHEHUS.
pelieHus 3aaay;
KOHTPOJTb
JIEUCTBUN
nmapTHepa.
PanmonanbHbie YMmenue
PaumonanbHble ypaBHEHHs
ypaBHEHUS. pasnuyaTh




PanmonanbHble
YpaBHEHUS KaK
MaTeMaTHU4eCcKue
MOJEJIN peabHbIX
CUTYaLU.

Eme ogna dpopmyna
KOpHeH
KBaJPaTHOI'O
ypaBHEHS.

CII0co0 u
pe3ynbTat
JIeHCTBUS,
BJIAIETH OOIIIM
IPUEMOM
pellIeHus 3a/1a4;
JIOTOBApUBATHCS
Y TIPUXOJIUTH K
obmemy
PEIICHHUIO B
COBMECTHOM
JEATEIHLHOCTH, B
TOM YHCJIE B

CUTYyaIH
CTOJIKHOBEHUS
WHTEPECOB.
Ocy1ecTBIATH
WUTOTOBBIN U
Teopema Buera. MOLIArOBBII
HppanmonanbHple | KOHTPOJIb 1O
HppauyroHanbHble ypaBHEHUS YPABHCHHUA. Pe3yIIbTaty:;
3ader mo Teme CTPOUTH PEUYCBOC
«KBagpaTHbie BBICKa3bIBaHUE B
YpaBHEHUS YCTHOU U
MUCbMEHHOM
dhopme
Hepagencrsa (15)
Buocuts
Heo0X0oInuMBbIE
CaolicTBa KOPPEKTUBBI B
YHUCJIOBBIX NEHCTBHE TTOCIIE
HEPaBEHCTB. €r0 3aBEPIICHUS
Pemenue Ha OCHOBE yyeTa
JIMHENHBIX Xapakrepa
Pelenne kBagpaTHBIX HEPABEHCTB
HEPaBEHCTB. CCITaHHBIX
Pemenne OLIMOO0K; YCTHOM
KBaJIPaTHBIX Y MUCbMEHHOMN
HEpaBEHCTB. bopme;
KOHTPOJIUPOBATh
JIEUCTBUS
napTHepa
Y4auteIBaTh
MPaBUIIO B
TJIAHUPOBAHUH U
KOHTpOJIE
crocoba
Hccnenosanue
pelieHus;
ynim na OpPHUEHTHUPOBATHC
HccnenoBanue GpyHKIIMU HA MOHOTOHHOCTb MOHOTOHHOCTb. 4 Ha
3adeT no Teme
pazHooOpaszue
«HepaBeHcTBa»
croco6oB
perieHus 3aaay;
KOHTPOJIUPOBATh
JICVCTBUS

napTHepa




BepositHOCTB M
cratuctuka (34)

[IpencraBnenue qaHHBIX.

OnucarenpHas cTaTucTuka. PaccenBanue TaHHBIX
CrnydaiiHasi ”3BMEHYHUBOCTD

Beenenwne B Teoputo rpados

BeposiTHOCTB 1 yacTOTa Clly4aifHOTO COOBITHUS
MHoxecTBa

BeposiTHOCTB cityuaifHOTO COOBITHS

CrnyyaitHble coOBITHS

Ta0nuuwl,
JarpamMmel.
Cpennee
apupMeTHIecKoe,
MeaMaHa, pa3Max,
HauOoJbIICe U
HauMeHbIlIee
3Ha4YeHH Habopa
YHCIIOBBIX JAHHBIX
Ciyyaiiubii
IKCIIEPUMEHT
(ombIT) M
CIIy4aitHOE
coObITHE.
BepositHOCTB M
yacrora. Ponb
MaJIOBEPOSTHBIX U
MPAKTHYECKH
JIOCTOBEPHBIX
coOBITHH B
IpHUPOJIC U B
oOrwrecTBe..

I'pad, Bepmnna,
pebpo. CreneHp
BEpIIMHBL. YHcio
pEbep u cymmapHas
CTCTICHb BEPIIIHH.
Ilenu 1 UKIIBL.
[1ytu B rpadax.
O6xox rpada
(21inIepoB MyTh).
MHO0X€eCTBO,
JJIEMEHT
MHO>KECTBA,
MTOJIMHOKECTBO.
Onepanuu Haj
MHOKECTBaMHU:
00BbeINHEHHE,
repeceycHue,
JIOTIOTHEHHUE.
CgoiicTBa
onepauui Haxl
MHOKECTBaMHU:
MepPEeMeCTUTENBHOE,
coYeTaTeIbHOe,
pacmpenenuTenbHO
€, BKJITFOUCHHS.

. Jucnepcus u
CTaHJIaPTHOE
OTKJIOHEHHE
YHUCJIOBBIX HAOOPOB.
Jwnarpamma
paccenBaHUsI.
OneMeHTapHbIE




COOBITHS
CIIy4aillHOTO OMBITA.
Crnyuaiinble
COOBITHSI.
BepostHocTn
COOBITHH.
Cay4aiiHbIi BBIOOD.
Hepeso. CpoiicTBa
JIEPEBBEB:
€MHCTBEHHOCTh
MyTH,
CyILIECTBOBAHUE
BUCSIYEH BEPILUHBI,
CBSA3b MEXKIY
YUCJIOM BEpIIUH U
gucioM peoep.
IIpaBuno
YMHOKEHHS.
[IpoTuBOIOIOKHBIE
COOBITHSI.
Juarpamma
Ditnepa.
OO0benuHeHue 1
NepecevyeHue
COOBITHH.
HecoBmectHbie
coObITus. Popmyna
CJIOKEHUS
BEPOSITHOCTEH.
VYcnoBHas
BEPOSITHOCTb.
IIpasuio
YMHOKEHHSI.
He3zaBucumsle
COOBITHSI.




9 kjaacc

Ne

XapakTepucTut
n/ | Tema Conepxanue

ydaluxcs
1 HepaBencrBa. CucteMbl HepaBeHCTB (16 1)

BI/II[BI HEPaAaBCHCTB

JInHelHbIe U KBapaTHbIC HEPABEHCTBA.
PannonaibHbIe HEpaBEHCTBA.

Ocy1ecTBIATH
CTPOUTH PEUECB(
VUUTHIBATH Pa3
Pa3IMYHBIX 107

Cucrembl palluoOHAIbHBIX
HEPaBEHCTB

MHokecTBa 1 oncpanv Hal HUMMU.
CucTeMbl pallMOHATBHBIX HEPABEHCTB.
O060011eHrEe ¥ KOHTPOJIb 3HAHUN

Pasnuuars crio
pazHOOOpa3ue (
JEHCTBHS MapT!

2 | Cucremsl ypaBHeHui (15 1)

MeTtopl peleHus: CUCTEM
palMOHAIbHBIX YPABHEHUN

OcCHOBHBIE IOHATHS.
Meroas! pelIeHNs] CUCTEM YPaBHEHHM.

OueHuBaTth mpe
aJIeKBaTHOU pe
CepHAIINIO U KJI
KOHTPOJIMPOBA]

Cucrembl ypaBHEHUH Kak
MaTeMaTHYeCKHe MOJIETIN
peanbHBIX CUTYaLMH

CucreMbl ypaBHEHUH KaK MaTeMaTH4YECKHE MOJIEIN
pEeaJIbHBIX CUTyalui

BHocuts HEOOX
3aBEPILICHUS HA
BJIAJCTH OOIIMN
OPUXOOUTH K O
TOM YHCJIC B CH

3 YucaoBble pyHknum (25 u)
YuuTeIBaTh IIp:
Onpenenenre 4ucaIoBon Omnpenenenne YUCIOBON (YHKIIHU. pelIeHus; CTpo
¢bynkuu. CriocoObl 3a1aHus Ob6nacTh onpeneneHusi, 061acTh 3HaYeHUH QYHKIIUU. | MUCBMEHHOH ¢
byHKINN Crioco0b1 3a1aHus PYHKITUH. COBMECTHOM i€
UHTEPECOB
Ocy1ecTBIATh
Chofictsa yHKIMK CaoiicTBa (pyHKIHH. IIPOBOAUTH .cpa‘
UYeTHble U HEYETHBIE PYHKIIUHU. KpUTEPUSIM; TIp
JESITEIbHOCTH,
Brocuth HEOOx
®ynxuus Buga y=x", neZ. Ux | @ynkuus Buaa y=x", neZ, n>0, ux cpoiictsa u JARCPTICHIH He
CBOMCTBA U rpaduKu rpadukm. g:g::{icgiﬂig;(
KOHTPOJIHPOBA
Paznuuate cnio
®ynxims y = Vx, ee cBoiictBa | ®ynkuus y = 3/x, ee cBoiicTBa u rpaduk. IIPUEMOM pellIe
u rpaduk [IpoBepka u KOppeKLus 3HAHUIA. PELIEHHIO B COl
CTOJIKHOBEHUS
4 IIporpeccuu (16 4)
OneHuBaTs mp:s
aJIEKBaTHOU pe
Anrebpanueckast mporpeccus "luciioBbIe MOCIE/IOBATNLHOCTH. pasHooOpasue «
Apudmernueckas nporpeccusi.
MHEHHUS U CTpel
COTPYJHUYECTE
OneHuBaTs mp:s
I'eomeTpuueckas nmporpeccusi. a/IeKBaTHOMU pe
. 'eomeTprueckas nporpeccus -
OneHka 1 KOppeKL s 3HaHUM. BBICKA3bIBAaHUE
JEUCTBHSI MAPT!
5 DJIeMeHTbI KOMOMHATOPUKH, CTATUCTHKH ¥ TEOPUH BEPOSITHOCT




KomOunaropnsie 3agaun

KomOunaropHsie 3agaun.
Cratucruka. Jluzaitn unpopmanmu.

Ocy1ecTBIATH
OpPHECHTUPOBATE
VUUTHIBATH Pa3
Pa3TMYHBIX 107

[Ipocreiime BEpOATHOCTHBIE
3a/1a41

[Ipocreiiine BEpOATHOCTHBIE 3aa4H.
OKCIIEpUMEHTAIIBHBIE TAHHBIE U BEPOSTHOCTH
COOBITHIA.

Pazauugats cro
MIPUEMOM DpeIIIe
PEIICHUIO B COI
CTOJIKHOBEHHS

Hpe,I[CTaBJ'IeHI/Ie JaHHBIX
OmnmncarenpHas CTaTHCTHKA.

PaccenBanue naHHBIX
CiyyaiiHast ”3BMEHYMBOCTD
Beenenue B Teoputo rpagos
Canyyaiinble coObITHs BeposTHO
MHoxecTBa

OneMeHThl KOMOMHATOPUKU
I'eomeTprueckas BEpOATHOCTD
Hcnbrranus beprymnu
CrnyuaiiHas BellMuMHa

Tabnuuel, auarpammsl. CpeaHee apupmMeTuyecKoe,
Me/naHa, pa3Max, HauOoJblee 1 HauMEeHbIIee
3Ha4YeHUs Habopa YMCIIOBBIX JaHHbBIX

CriyuaiiHbll SKCIIEPUMEHT (OIIBIT) U CIIydaliHOE
cobsiTHEe. BeposTHOCTH 1 yacToTa. Posb
MaJIOBEPOSITHBIX U IPAKTUUECKU JOCTOBEPHBIX
COOBITHH B IPUPOJIE U B OOIIECTBE.

I'pad, Bepmuna, pedpo. CreneHs BepminHbl. Yuciao
pEOep u cymmapHas creneHb BepiuH. Lenu u
kel [Tytu B rpadax. O6xoxn rpada (3inepon
yTh). MHOXECTBO, 3JIEMEHT MHOKECTBA,
OJAMHOecTBO. Onepanuu HaJl MHOKECTBAMU:
o0beIMHEeHUE, NepeceyeHue, fonoiHenue. Coiicta
orepanuil HaJl MHOYKECTBAaMU: IEPEMECTUTENBLHOE,
COYETATENIbHOE, PACTIPEACIUTENBHOE, BKIOUCHHUS.
Jucnepcus M CTaHJAPTHOE OTKJIOHEHUE YHUCIOBBIX
HabopoB. /luarpamMma paccenBaHus. DJIeMEHTapHbIE
coObITH ciaydaiiHoro onbiTa. CitydaliHble COOBITHS.
BepositHocTi coObiTuii. CiyuaiiHbiil BEIOOD.
JepeBo. CBolicTBa 1€PEBBEB: €AUHCTBEHHOCTD Iy TH,
CYLIECTBOBaHHE BUCSUYEH BEPIIUHBI, CBA3b MEKIY
YHCIIOM BEpUIMH U uuciioM pédep. IlpaBuno

CYRHOIREHOTA CTYPOTHOPQRADEITEE COOBITHS.
Huarpamma Diinepa. O0beIMHEHUE U IIEpeceueHue
coObITuii. HecoBmecTHble coObiTus. Dopmyna

CJIOKEHMSI BEPOSITHOCTEN. Y CJIOBHASI BEPOSITHOCTD.
[TpaBuno ymHoxenus. HezaBucumelie coOBITHS.

[TepectanoBku u pakropuan. CoueTaHus U YUCIO
coueranuid. TpeyronpHuk Ilackans
I'eomerpuueckas BeposTHOCTb. CitydaiiHbIi BBIOOD
TOUYKH U3 (PUTyphI HA IUIOCKOCTH, U3 OTPE3Ka U U3
YTy OKpykHOCTH. McnipiTaHne. Ycnex u Heyayva.

Cepus ucnbiTanuii 10 nepBoro ycrnexa. Cepust
ucnsliTanuit beprymm. BepositHocT coObITHIT B
cepuu ucneltanuil bepuymnu. CnyvaiiHasi BemuurHa
U paclpeneneHue BeposiTHOCTEN. MareMaTuieckoe
OXUJaHue U aucrepcus.. MatemaTuueckoe
OKUJAaHUE U JUCIIEPCHUS CIIydYallHOM BETNYMHBI
«UHCII0 YCIIEXOB B CEPUM UCIBITAHUN bepHyum».

ITonsaTtue o 3akoHe 6onbIINX yKcen. M3mepenue
BEPOSTHOCTEN C MOMOIIbIO YacTOT. Ponb 1 3HaueHue
3aKoHa OOJIBIINX YHCEN B IPUPOJIE U 00IIeCTBE

IInanupyemMsble pe3yJbTaThl H3y4eHHsI Y4eOHOI0 Kypca



Ilnanupyemblie pe3yabTaThbl H3y4YeHHsI Kypca ajaredpsbl 8 kiaace

B pesynbrare u3ydeHus Kypca aareopsl B 8 Kiacce y4yaruecs JOKHBI:

3HaTh/IIOHUMATD:

- OHATHUE aNTeOpanuecKkoi 1poOu, OCHOBHOE CBOMCTBO aredpandeckoi qpodu, mpaBuiia JSHCTBUI ¢
anredpandecKuMu Ipo0sSMu;

- pallMOHATIBLHOE BBIPAXKEHHE, PAIIIOHAIEHOE YPAaBHEHNUE;

- CBOMCTBO CTEINEHU C OTPULIATEIbHBIM MOKa3aTeNeM;

- IOHATHE KOPHS U3 HEOTPHULIATEIILHOTO YHCIA, IOHATHE JEHCTBUTEILHOTO YHCIA;

- cBoiicTBa (hYHKIMH y=\'X, CBOICTBA KBaIPATHBIX KOPHEH, IPAaBHIIa H3BICYCHHUS KBAPATHOTO KOPHS,
JITOPUTM OCBOOOKJICHHS OT UPPALIMOHAILHOCTH B 3HAMEHaTeNne ApoOu; CBOMCTBA (DYHKIIMH y=|X|

- BUJI KBaIpaTUUHON QYHKIMU U QYHKIIMH 0OpaTHOM MPOIMOPLUUOHAIEHOCTH, TPABHJIA TOCTPOCHUS
rpadukoB pynkuit  y=f(x-1), I=f(x)-m, y=f(x-1)-m, y=-f(x)rio uzsectaomy rpaduxy ¢ynxumuy=Ff(x).
- aJITOPUTM pELICHUs KBaJ[PaTHOTO ypaBHEHUS;

- QITOPUTM PELICHUS PALlMOHATIBLHOTO YPaBHEHUS, OMKBAAPATHOTO YpaBHEHUs, (HOpMYIIbl KOpHEH
KBaJIpaTHOT'O YpaBHEHUS;

- CBOMCTBA YMCIIOBBIX HEPABEHCTB, AJITOPUTM PEIIEHUS KBAIPATHOTO HEPABEHCTBA.

Ymers:

- 3aMKCBIBAThH OOJIBIIME U MaJIble YUCIIA C UCIIOJIb30BAHNUEM IIETIBIX CTETICHEH JIECATKY;

- HaXOJIUTh B HECIIOKHBIX CITy4asiX 3HAYCHHS CTEIEeHEH C eTbIMU MTOKA3aTesIMU U KOPHEH; HAXOIUTh
3HAYCHUS YHUCIIOBBIX BBIPAKCHU;

- COCTaBIIATH OYKBEHHbBIC BBIPAXKEHHS U (POPMYIIBI IO YCIOBUSAM 3aJa4; OCYIIECTBIIATH B BHIPAKEHUSIX U
(dbopMyrax YMCIIOBBIE MTOACTAHOBKH U BBIMOJIHATH COOTBETCTBYIOIINE BBIYHCIICHHS, OCYIIECTBISATh
MOJICTAHOBKY OJIHOTO BBIP@XXEHHS B IPYro€; BEIPaXKaTh U3 (OPMYII OJIHY IEPEMEHHYIO Yepes
OCTaJIbHBIE;

- BBIMIOJIHATH OCHOBHBIE JICHCTBHUS C MHOTOWICHAMH U aNre0panyecKuMu ApoOSMHU; BHITIOTHATh
pa3okeHue MHOTOWICHOB Ha MHOKHTEIH; BBITIOJHATH TOXKIECTBEHHBIC BBIPAKEHHSI PAIlMOHAIIBHBIX
BBIPAKECHUI;

- IPUMEHSTH CBOMCTBA apU(PMETHUECKUX KBaIPATHBIX KOPHEW ISl BBIYMCIICHUS 3HAYCHUH U
peoOpa30BaHU YUCIOBBIX BRIPAXKEHUN, COJEPKAIIIMX KBaIpaTHBIE KOPHHU;

- pemarhb JUHEHHBIC, KBAIPaTHbIC YPAaBHEHHS U PAllIOHAIBHBIC YPABHEHHUS, CBOISIIUECS K HUM
CHCTEMBI IBYX JUHEHHBIX YpaBHEHUI U HECTIOXKHbIE HEIMHEHHbIE YPaBHEHUS;

- pemarhb JHHEHHBIC ¥ KBaJIpaTHBIC HEPABEHCTBA C OHOMN IMepEeMEHHOI;

- pelarh TeKCTOBbIE 33J]aui alre0pandeckuM METOZO0M, HHTEPIIPETUPOBATh MTOJy4eHHbIE Pe3ybTar,
MIPOBOAUTH OTOOP peIIeHUi, UCX01 U3 (POPMYITMPOBKHU 3a]1a4H;

- 1300pakaTh YMCIIa TOYKAMU Ha KOOPJMHATHOMN MPSMOK;

- 1300pakaTh MHOYKECTBO PEILIEHUH JIMHEHHOTO HEPaBEHCTBA,

- HaXOAMUTh 3HaUEHUs (PYHKIUH, 3aJJaHHON popMyroii, Tabnuueil, rpaduKkoM o ee apryMeHry;
HAXO/IUTh 3HAUEHHSI apTyMEHTa 10 3HAYCHHIO (DYHKINH, 33JaHHON TpaUKOM WIIH TaOIHIeH;

- OTpeAeNATh CBOMCTBA (DYHKIIMU MO ee rpaduKy; MIPUMEHATh rpaduyeckre npeacTaBIeHus Ipu
peleHNH ypaBHEHHUH, CHCTEM, HEPAaBEHCTB;

- OMUCBIBATh CBOMCTBA U3yYEHHBIX (PYHKIIHH, CTPOUTH UX TpaduKH;

- U3BJIEKaTh MH(OPMAIIHIO, TPECTABIICHHYIO B TA0IMIaX, HA AHarpaMMax, rpadukax; COCTaBIsATh
TaOJUIIBI, CTPOUTH AUATPAMMBI U TpaUKu.

Hcnonp30BaTh IpuoOpETEHHBIE 3HAHUS 1 YMEHHS B IPAKTUIECKOH JIEITETFHOCTH W TIOBCEAHEBHOM
KU3HH JUIS:

- pEIICHHST HECITOKHBIX MPAKTHYECKUX PACYETHBIX 3a/1a4, B TOM YHUCIIE C UCIIOJIB30BAHUEM TTPH
HE00XOAMMOCTH CIIPABOYHBIX MaTEpPHAIIOB, KaJIbKYJIATOPa, KOMIIBIOTEPA;

- YCTHOW MPHUKHIKA U OIICHKH Pe3yIbTaTa BHIYUCICHUN; TPOBEPKH PE3YIIbTaTa BRIYUCICHUS C
HCIOJIb30BAHUEM Pa3IMYHBIX IPUEMOB;

- HHTEPIPETAIMH PE3YJIbTATOB PEUICHUS 3a]]a4d C YI€TOM OTPaHUYCHUH, CBSI3aHHBIX C PeaTbHBIMH
CBOWCTBaMM pacCMaTpUBAEMBIX MTPOLIECCOB U SBICHMIA;

- BBITIOJTHEHUS pacueToB 10 (hopMysiaM, COCTaBICHUST (OPMYII, BRIPKAIOIINX 3aBUCHIMOCTH MEXTY
pEeaIbHBIMU BEIMYMHAMH; HAXOKJICHHS HY)KHON ()OPMYJIIBI B CIIPABOYHBIX MaTepuaiax;

- MOJICIMPOBAHUS TIPAKTHUECKUX CUTYAIMH U MCCIEIOBAHNU TIOCTPOCHHBIX MOJETICH ¢
HCIOJIb30BAHUEM allapaTa ainreopsl;



- OMMCaHUS 3aBUCUMOCTEN MEXAy (PU3NUECKUMHU BEJIMYMHAMHU COOTBETCTBYIOIIMMHU (OPMYyJIaMH IPU
MCCIIEJOBAaHUH HECIOXKHBIX MPAKTUUECKUX CUTYaIIUH;

- HHTEepIpeTaly rpauKOB peabHbIX 3aBUCUMOCTEI MEX/1y BETHUNHAMH;

- IOJIH30BATHCS IIPEIMETHBIM YKa3aTeJIeM SHIUKIONEANH 1 CIIPAaBOYHUKOB ISl HAX0XKICHUS
uHpOpMaIuu.

IInanupyemMble pe3yJbTaThl H3y4eHHs Kypca ajaredpbl 9 kiace

B pesynbTare n3yueHus Kypca anredpsl 9-ro kiacca ydaruecs

JOJIKHBI 3HATH: 3HAYECHUE MATEMAaTUYECKON HAyKU JJI PELIEHUS 3a1a4, BO3SHUKAIOIUX B TEOPUU U
IIPAaKTHUKE; IIMPOTY U B TO K€ BPEMsI OTPAHUYECHHOCTb IPUMEHEHHSI MAaTEMAaTHYECKUX METOIOB K
aHAJIM3y U MCCIIEOBAHUIO IIPOLIECCOB U SIBJICHUHN B IPUPOJIE U OOLIECTBE;

3HAa4YEeHUE MPAKTUKU U BOIIPOCOB, BOZHUKAIOLINX B CAMOW MaTeMaTHKe JUIst YOPMUPOBAHUS U PA3BUTHUS
MaTeMaTHUYECKON HayKH; HCTOPUIO Pa3BUTHUS NIOHATHS YUCIIA, CO3/IaHUS MaTEMATUYECKOr O aHAIIN3a,
BO3HUKHOBEHHUSI U PAa3BUTHUS T€OMETPUU;

YHHMBEPCAJIbHBIA XapaKTep 3aKOHOB JIOTUKA MaTEMaTUYECKUX PACCYKICHUM, NX IPUMEHUMOCTD BO BCEX
00JIaCTSIX YEeTIOBEYECKOH IEATEIIbHOCTH; BEPOSITHOCTHBINA XapaKTep pa3IMyHBIX MPOIECCOB
OKPY>KaIOILEro MUpa;

AOJIZKHBI YMeTbh: BBITIOTHITH apu(hMETHUECKUE EHCTBUSA, COUYeTasi YCTHBIE U TUCHbMEHHBIC TIPUEMBI;
HaXOJUTb 3HAUYEHUsI KOPHs HAaTypaJbHOM CTEIEHHU, CTEIIEHN C PallMOHAJIbHBIM [10Ka3aTeJIEM, UCIIOJIb3Ys
IIPY HEOOXOIMMOCTH BBIYMCIIUTENBHBIE YCTPOICTBA; M0JIb30BAaTHCS OLIEHKON U MPUKUIKOMN pu
IIPAKTUYECKHUX PACUYeTax;

COCTaBIISATH OYKBEHHBIE BHIPAXCHUS U (POPMYIIBI ITO YCIOBHSIM 33]1a4; OCYIIECTBIISITh B BRIPAKCHUAX U
(opMyax YUCIIOBBIE MOACTAHOBKH U BBINOJIHATH COOTBETCTBYIOIME BBIYMCICHUS, OCYLIECTBIATh
MOJICTAHOBKY OJIHOTO BBIPAXKECHUS B IPYTO€; BBIpAXKaTh U3 (POpMYI OHY IIEPEMEHHYIO Yepe3
OCTaJIbHBIE;

BBIITOJIHATH OCHOBHBIE JACUCTBUSA CO CTENIECHAMU C LEIBIMU ITI0KA3aTEISIMHU, C MHOTOYJICHAMH U
anreOpandecKUMHU ApoOSMH; BHIIOIHSTH PA3/I0’KEHHE MHOTOWIEHOB HA MHOKUTEIIHU; BBIIIOJIHSATD
TOKJIECTBEHHbIE TPE0OPa30BaHUs PALlMOHAIBHBIX BHIPAXKEHUII;

IIPUMEHSATH CBOICTBA apu(METHUECKUX KBAaPaTOB KOPHEH /IS BBIYUCIICHUS 3HAUEHUH U
peoOpa3oBaHUi YMCIIOBBIX BRIPAKECHUH, COIEPIKAIINX KBAIPATHBIE KOPHHU;

pelaTh IMHEWHbIE, KBaJipaTHbIE YPAaBHEHUS U PAllMOHAJIbHBIE YPABHEHUS, CBOSALINECS K HUM, CUCTEMBI
JBYX JIMHEWHBIX YPABHEHUN U HECJIOKHBIC HEJIMHEWHBIC YPABHEHU S,

peuiaTh JIMHEWHbBIEC U KBaJPAaTHBIE HEPABEHCTBA C OJHOM IIEPEMEHHON U UX CUCTEMBI,

pelaTh TEKCTOBBIE 3aJJa4l alredpandeckuM METOJI0M, HHTEPIIPETUPOBATh MTOJIyYE€HHBIN pe3ybTar,
MIPOBOJIUTH OTOOP pelIeHui, ncxoas u3 GopMyIMPOBKH 3a/1a4H;

n300paXkaTh YMCiIa TOUKaMH Ha KOOPJAMHATHOM IPSMO;

OIpeIeNIATh KOOPAMHATHI TOUKU IUIOCKOCTH, CTPOUTH TOUYKH C 33JJaHHBIMH KOOpAWHATaMU; U300pakaTh
MHOYECTBO PEIIECHUN JTUHEHHOTO HEPABEHCTBA;

pacrio3HaBaTh apu(pMeTHIECKre U FeOMEeTPHUUECKUe MPOTrPECCHH; peliaTh 3a/1aun C IPUMEHEHUEM
(hopMyIel 00IIETO YjieHAa U CYMMBI HECKOJIBKUX TEPBBIX YJICHOB;

HaXO/AUTh 3HauUeHHs (PyHKIMH, 3a7aHHON (hopMyIIoH, TabIuIel, rpadKoM MO €€ apryMeHTY; HaXO/AUTh
3HAYEHUS apryMEHTa M0 3HaYeHUI0 QYHKIINH, 3aJaHHON rpaduKoM WK Tabinuei;

OIpeJIeNIATh CBOMCTBA (PYHKIIMH O ee rpaduKy; MpUMEHSTh rpaduuecKue IpeaAcTaBIeHus Ipu
pelIeHnN ypaBHEHM, CUCTEM, HEPABEHCTB;

OIKCHIBATh CBOMCTBA U3YUYEHHBIX (DYHKIIMH, CTPOUTH UX TpaUKH;

U3BJIEKaTh HH(OPMALINIO, TPEICTABICHHYIO B Ta0JIMIaX, HA AMarpaMMax, rpadukax; CoCTaBlIATh
TaOJIMIIBI, CTPOUTD AUArpPaMMBbl U IpauKH;

pelars KOMOMHATOPHbIE 33a4u MyTEM CUCTEMATUYECKOT0 Iepedopa BO3MOKHBIX BAPUAHTOB U C
HCIIOJIb30BAHUEM IIPAaBUJIa YMHOKEHHS,;

BBIYUCIITh CPEIHNE 3HAUYEHHUS PE3YIbTaTOB U3MEPEHNU;

HAaXO/UTh YAaCTOTY COOBITHS, UCIIOJIb3Yysl COOCTBEHHBIE HAOII0A€HUS M TOTOBBIE CTATUCTUYECKUE
JTAHHBIE;

HaXO/IUTh BEPOSITHOCTU CIyYalHbIX COOBITHI B MPOCTEUIINX CITydasiX;

BJIQJIETh KOMIETEHIIMAMH: [O3HABATEIbHON, KOMMYHUKAaTUBHOM, HH()OPMALIMOHHON U pedIeKCHBHOM;
CIIOCOOHBI pelIaTh CASAYIONINE )KU3HEHHO-MIPAKTUYECKHE 3a1a4l: CAMOCTOSTEILHO IPpHoOpeTaTh U




MPUMEHSTH 3HAHUS B PA3IMUHBIX CUTyalUsX, paboTaTh B IPyIIax, apryMeHTUPOBATh U OTCTaNBATh
CBOIO TOUKY 3p€HHsI, yMETh CIIylIaTh APYTUX, U3BJIEKATh y4eOHYI0 HH(OPMAILIMIO HA OCHOBE
COIIOCTAaBUTENLHOIO aHAJIN3a 00BEKTOB, MOJIH30BAThCS MPEAMETHBIM yKa3aTeaeM SHIMKIONECIH U
CIPaBOYHUKOB Ul HAXOKACHUS HHPOPMALINHU, CAMOCTOATENBHO JIeHICTBOBATh B CUTYaIMH
HEOINpPEAENEHHOCTH IIPU PELLICHUH aKTyaIbHBIX JJIs1 HUX IPOOJIEM.
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Anrebpa. 9 knace. B 2 u. U.1. YueOHuk 1uis yqanmxcs oomeoOpa3oBatenbHbIX yupexaenuit / A.I.Mopakosud. — M.: Muemo3una, 2020
Anrebpa. 9 knacc. B 2 u. U.2. Bagaynuk ayis ydammumxcsi o0mieo0pa3zoBarenbHbiXx yupexaenuit / [A.I.Mopakosuu u np.]; mox pen. A.I'.Mopakosuya. — M.:
Mmuemo3suna, 2020
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Anrebpa. 8 kiacc. CamocrosTenbHble pabOThl Ui y4amuxcs oOmieoOpa3oBarenbHbIX yupexaenuit / JILA.Anekcanaposa; nog pea. A.I'Mopakosuya. — M.:
Mmuemosuna, 2018

Anrebpa 8 xinacc. KonTponbHbie paboThl A5 001e00pazoBaTenbHbIX yupexaenuit / JI.A.Anekcanaposa; nox pea. A.I'.Mopakosuua. — M.: MHemo3uHa, 2018
Anrebpa. 9 xiacc. CamoctosaTenbHbIe paOOTHI IS ydyaniuxcsi o0rieo0pa3oBarenbHbIX yupexaenuit / JI.A.Anexcanaposa; non pea. A.I.MopakoBuya. — M.:
Muemo3suna, 2018

Anrebpa 9 ximacc. Kontponbabie paboThl 115t 001eodpazoBarenbHbix yupexaenuii / JI.A.Anexcanaposa; moa pen. A.I.Mopakosuda. — M.: Muemo3una, 2018
Anrebpa. 7 kiacc: MeToauueckoe nocooue s yuurenst/ A.I'. Mopakosuu. -M.: MHemo3uHa, 2018

Anrebpa. 8 kitacc: meroaudeckoe nocodue aisa yautens/ A.I'. Mopakosud. -M.: Maemosuna, 2018
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OO0wmas xapakTepucTUKAa y4e0HOIr0 npeamera

FCOMeTpI/IH — OJHUH H3 Ba)KHEHUIITMX KOMIIOHEHTOB MaTeMaTHYECKOTO O6p8.30BaHI/I${, HCO6XO,I[I/IMBII71 JIIA HpI/IO6peTeHI/I${ KOHKPCTHBIX 3HaHUM O IIPOCTPAHCTBE U
NPaKTUYECKH 3HAYMMBIX YMEHHA, (POPMHUPOBAHUS S3bIKA ONMCAHUS 0O0BEKTOB OKPYKAIOIIETO MUPA, JIsl pPa3BUTHUS IIPOCTPAHCTBEHHOTO BOOOPaKEHUS M UHTYHUIIHH,
MaTeMaTH4YeCKOM KYJIbTYPbI, IJIsL 5CTCTUYCCKOI'O BOCIIMTAHUA YHAITUXCH. I/IsyquI/Ie IreOMCTpHUHU BHOCHUT BKJIaA B PA3BUTUC JIOTHYCCKOI'O MBIIIJICHH, B
(dopMHpOBaHUE TIOHATHS JOKa3aTeNbCTBA. TakuM 00pa3oM, B X0€ OCBOSHHS COJIEPKAHMS Kypca yJalrecs MoJydaroT BO3MOXKHOCTb Pa3BUTh POCTPAHCTBEHHBIE
MMpeaACTaBJICHUA U I/1306paSI/IT€J'ILHBIe YMCHHA, OCBOUTH OCHOBHBIC Q)aKTBI U MCTOAbI INTAHUMCTPUHU, IIO3BHAKOMHUTLCA C HpOCTGfIH.IPIMH (bl/ll"ypaMI/I U UX CBOMCTBAMH.
N3yuenue reomerpun B 7-9 kiiaccax HaIpaBJIEHO HA JOCTHIKEHHE CIEYIOLINX LeJIeil:

IMPOJOJIKUTDL OBJIaZICBATDb CUCTEMOM MaTeMaTHYeCKUX 3HAHUMN U YMGHI/II‘/'I, H606X0,I[I/IMBIX U IPUMCHCHU S B HpaKTI/I‘leCKOﬁ ACATCIIbBHOCTH, U3YUYCHHUS CMCIKHBIX
JAUCHUILINH, ITPOAOJIZKCHHU A O6pa3OBaHI/I$I;

MMPOAOJIKUTb MHTCJUICKTYAJIbHOC PA3BUTHUC, (I)OpMI/IPOBaHI/Ie Ka4yCCTB JIMYHOCTH, HeO6XO,I[I/IMLIX YCJIOBCKY IJIA HOJ'IHOI.IGHHOI71 JKU3HU B COBPpECMCHHOM O6I_I_IGCTB6,
CBOMCTBEHHBIX MaTeMaTHYECKOM ACATCIIBHOCTH: AICHOCTU U TOYHOCTH MBICJIN, KPUTHYHOCTHU MBIIJICHUA, UHTYUIUH, JIOTHYCCKOT'O MBILIJICHUS, DJICMCHTOB
aHFOpHTMquCKOﬁ KYJIBTYPBI, IPOCTPAHCTBCHHBIX HpeI[CTaBHeHHﬁ, CIIOCOOHOCTH K MpeoaO0JICHUIO prI[HOCTCﬁ;

MMPOOOJIKUTH (i)OpMI/IpOBaTI) nNpeacCTaBJICHUC 00 HACAX U METOJaX MAaTEMATUKH KaK YHUBCPCAJIBHOI'O A3bIKA HAYKHW U TCXHUKH, CPEACTBA MOJACIUPOBAHUA SIBIICHUM 1
IMponeCcCoOB;

MIPOJIOJDKUTH BOCIIMTAHUE KYJIbTYPHI JIMUHOCTH, OTHOIIEHHUSI K MATEMAaTHKE KaK K YaCTH OOIIEYeIOBEYECKON KYIbTYPhI, UTparoiieid 0coOyIo poiib B 00IIECTBEHHOM
Pa3BUTHH.

OIMMCAHUE MECTA YYEBHOI'O IPEIMETA «'EOMETPUA » B YYHEBHOM IVIAHE
8 ki1ace
[Ipenmer n3yvaercst Ha CTyIIEHH OCHOBHOTO 00IIero 00pa30BaHus B KauecTBe 00s13aTeIbHOTO B 0011IeM 00beMe 68 uacoB, B 8-X Kilaccax 1o 2 yaca B Hejielo. B nmporpamMme

NpPEAyCMOTPEHO 6 4acoB AJisl KOHTPOJIBHBIX PadoT.
ConepmaHHe IIporpaMMsbl HAIIpaBJICHO HA OCBOCHUC yYalllUMUCH 3HaHI/II71, YMCHI/II>'I ¥ HaBBIKOB Ha 0a30BOM YPOBHE, OHa BKIIFOYACT BCE TEMbI, ITPEAYCMOTPECHHBIC (DellepaHBHBIM
KOMITOHEHTOM T'OCYAapCTBEHHOTO 00pa30BaTeIbHOIO CTaHIapTa OCHOBHOTO OOIIEro 00pa30BaHus 110 MaTeMaTHKE M aBTOPCKON MPOrpaMMoi y4eOHOTo Kypca.

W3zyuenne nporpaMMHOT0 MaTepuaja ocTPOeHO B COOTBETCTBHU C aBTOPCKON MPOrpaMMoi U MatepuanoM yuyeOHuka. HazBanue Tem Paboueit mporpaMMbl COOTBETCTBYIOT
Ha3BaHMSAM TE€M THIIOBOH NMpOrpamMMsl (MM y9eOHMKa) U OTPaXatoT UX COACpKaHNe

9 knacc

IIpenmeT m3ydaeTcs Ha CTYIICHH OCHOBHOTO O0IIIEero 00pa30oBaHMs B KAYECTBE 00s3aTEIILHOTO B 001eM oO0beMe 66 gacoB, B 9-x Kiaccax 1mo 2 Jaca B Heaelnmto. B nmporpamme
MPETyCMOTPEHO 5 YacOB JUII KOHTPOJIBHBIX pa0oT.
CopeprkaHne IporpaMMbl HAIIPaBJICHO Ha OCBOEHHUE YYAIIMHCA 3HaHWH, YMEHHUI 1 HABBIKOB Ha 0a30BOM YpOBHE, OHA BKJIIOYAET BCE TEMBI, PEeAyCMOTpeHHbIe DeepantbHbIM
KOMIIOHEHTOM TOCYJJapCTBEHHOTO 00pa30BaTEeNHLHOIO CTaHIapTa OCHOBHOTO 00IIIero 00pa3oBaHMs [0 MaTeMaTHKE W aBTOPCKOM MporpaMMoii yueGHOro Kypcea.



W3zydeHune nporpaMMHOTO MaTepualia IOCTPOSHO B COOTBETCTBHUY C aBTOPCKOM MPOrpaMMOil 1 MaTepuaioM yueOHuka. Hazanue tem Pabodeii mporpaMMbl COOTBETCTBYIOT
Ha3BaHUSAM TEM THIIOBOU MPOrpaMMbl (WTH YIeOHHUKA) U OTPAXKAIOT UX COACPIKAHUE

Conep:xanue yueOHOro mpeamMera

8kuace

I'eomeTprueckue GUTypol.

MHOroyroiabHHUKH, BBITYKIIbIE MHOTOYTONbHUKH. YeTbipexyroiasHuku. [lapamnenorpamMm u ero cBoiictsa. [lpusnaku napamnenorpamma. Tpaneuuns. Teopema daneca.
[IpsiMmoyronbHUK 1 ero cBoiictBa. Pom0O, kBagpar u ux cBoiictBa. OceBas U IIeHTpaibHas cuMMeTpus. [loHsTHE miomaa MHOTOYToJbHUKA. [1omaas npsiMoyronbHUKa.
[Inomane mapamrenorpamma. [lnomane Tpeyromsuuka. [Imomans Tpanennu. Teopema IIudaropa. Teopema obpaTtras Teopeme IIndaropa.

[HomoGHbIe TpeyroasHUKH. [IponopioHanbHbIe OTPE3KH B OJOOHBIX TpeyronbHuKax. OTHOIICHUE MJIOMaAel TOA0OHBIX TPEYTOIbHUKOB. [Ipr3Haku moqo0us TpeyroabHUKOB.
[MepBsiii npu3Hak. Bropoii 1 TpeTuil mpu3Haku mogo0us TpeyroapHUKOB. [IpiMeHeHne Togo0us K 10Ka3aTelNbCTBY TEOPEM M PELICHUIO 3a]ad Ha MPUMEHEHUE IPU3HAKOB
nog00ust TpeyroabHUKOB. CpeqHssl IMHUS TPEYTOJIbHUKA.

CBoiicTBO MeanaH TpeyroabHuka. llpumenene noqodus K 10Ka3aTeabCTBY TEOPEM M PELIeHHUIO 3aaad. [[ponoproHansHble OTPE3KU B IPSIMOYTOJIBHOM TPEYTOJIbHUKE. 3a1aun
Ha MMOCTPOCHHE METOJIOM To100us1. Mi3MepuTenpHbie paboThl HA MECTHOCTH.

CuHYyC, KOCUHYC U TAHT'€HC OCTPOr0 yria OpsIMOYTOJIbHOIO TPEYroJIbHUKA. 3HaUYCHUE CUHYCa, KOCUHYca U TaHreHca yrioB 30, 45, 60 rpagycoB. COOTHOLLIEHHE MEXAY CTOPOHAMU
U YIJIaMH B IIPSIMOYTOJIBHOM TPEYTOJIbHUKE.

B3aumnoe pacrnonosxeHue npsiMmoit 1 okpyxHocTu. KacarenbHas K OKpy>KHOCTH, €€ CBOMCTBa U Ipu3HaK. [ pagycHas Mepa Iyru OKpy>KHOCTHU. LleHTpasibHbIe U BOUCAHHbIE YTJIBL.
Teopema o BucanHoM yriie. Teopema 00 oTpe3kax, nepecekarmux xopay. YeTsipe 3aMedaTeNbHbIC TOUKH TpeyroyibHuka. CBolicTBa Ouccekrpuc yria. CepeTuHHbBIN
NEepHEeHANKYIAp. BrincanHas okpyKHOCTb. Teopema 0 TOUKe MepeceueHUs BBICOT TPEYrobHUKA. CBOMCTBO OMKUCAHHOTO YEThIPEXyToibHUKA. OnucaHHas OKpYKHOCTb. CBOMCTBO
OIMMCAHHOI'0 YCThIPEXYT'OJIbHUKA

9 kJacc

BekTopel. MeTon koopauHaT

ITonsTue BekTopa. PaBeHCTBO BeKTOpOB. ClI0’KEHHE U BEBIUMUTAHUE BEKTOPOB. Y MHOXKEHHUE BEKTOpA HA YUCIO. Pa3znokeHre BEeKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunats! Bektopa. [Ipocreiiiue 3agaun B KOOpAUHATAX. Y PaBHEHUS OKPY>KHOCTH U NMpsAMOU. [IpruMeHeHrne BEKTOPOB U KOOPAUHAT MPHU PELICHUU 3aay.

CooTHomeHUs MeXIy CTOPOHAMH U yTIIaMH TPEYTOJIbHUKA
3a1avax.JIMHa OKpyKHOCTH U TuIomaas kpyra IlpaBunsHble MHOrOyronsHUKHA. OKpY>KHOCTH, OIIMCAHHAs OKOJIO MPAaBUIIBHOIO MHOTOYT'OJIbHUKA U BIMCAaHHAs B HETO.
ITocTpoeHune mpaBuIIbHBIX MHOTOYIOJIBHUKOB. JMHA oKkpysxHOCTH. [liommane kpyra.

JBuxenus

OtobpakeHue wiockoctu Ha ceds. [Tonstue nemwxenus. OceBas u ueHTpaabHas cuMmMeTpud. [lapannensusiii nepeHoc. [loBopot. Hanoxenus u ABHKEHHUS.
006 akcromax TUIaHUMETPUHN

Becena 06 akcnomax reomerpuu.

HavaneHele cBeieHNS U3 CTEPEOMETPUH

MHororpanauku. Tena u IOBEpXHOCTH BpaLEHUS.

8 kiaacc

Tema ypoxka \ XapaKTepuCTUKa OCHOBHBIX BHJIOB JICSITEIIBHOCTH YUCHHUKA(HA YPOBHE YUCOHBIX JIEHCTBHIA)

Pa3nea 1. YerbipexyroabHuku(14 yacoB)




MHOroyroJibHUKH.

[Tapannenorpamm

[Ipu3Haku napajureaorpamma

Pemrenne 3aJaa4 I10 TEME «HapannenorpaMM»

Tpanenus

Teopema Paneca

[IpssMOyTOIBHUK

Pom6. KBagpar

Pemenue 3anay no teme «lIpsimoyronbauk. Pom6.
Ksanpar»

OceBasg u HCHTPpaJIbHAasd CUMMCTPHUU

Paznen 2.11nomanu (144)

IInomans MMpsAMOYT'OJIbHHUKA

OOBACHATD , YTO TAKOE MHOT'OYTOJIbHHUK, €0 BEPLIMHBI, CMEKHbIE CTOPOHBI, INAarOHAJIN, N300pakaTh U
pacrno3HaBaThb MHOTOYT'OJIbBHUKH Ha YEPTEKaX; NOKA3bIBaTh 3JIEMEHTHl MHOI'OYTOJIBHUKA €TO
BHYTPEHHIOIO U BHEILIHIOIO 00J1acTH; (POPMYyIUpPOBaATh ONpEAEICHNUE BBITYKJIOr0O MHOTOYT OJIbHUKA;
n300paXkaTh U PACIO3HABATH BBIMTYKIIBIE U HEBBIMYKIIbIE MHOTOYTOJIBHUKH; (HOPMYIHPOBATH U
JIOKa3bIBaTh YTBEPXKJIEHHE O CYMME YIJIOB BBIIYKJIOTO MHOI'OYTOJIbHUKA; OOBSACHATH , KAKHE CTOPOHbI
(BEpIIMHBI) YETHIPEXYTOJIbHUKA HA3bIBAIOTCS MPOTUBOIOIOKHBIMU; (DOPMYITHPOBATH OINPEICIICHUS
napajuiesorpaMMa, Tparneuuy, paBHOOEAPEHHOM U IPSIMOYTOJIbHOM Tpanenui, MpsiMOyroJIbHUKA,
pomba, KBajgpaTa, n300pa’kaTh U PaCIO3HABATH 3TU YETHIPEXYTOJIBHUKH; (POPMYTUPOBATH U JOKA3HIBATH
YTIBEpXKIEHHUsI 00 MX CBOMCTBAX M IPHU3HAKAX; PEIIaTh 33/1a4yl Ha BBIYMCIIEHHUE, JOKA3aTeIbCTBO,
[IOCTPOEHHUE, CBSA3AHHBIE C BUJJAMH YETBHIPEXYTOJIbHUKOB; OOBSICHITH KaKue JIBE TOUKH Ha3bIBAIOTCS
CUMMETPUYHBIMU OTHOCHUTEJIBHO NMPSIMOM (TOUKHM), B KAKOM cilydae (pUrypa Ha3blBaeTCs
CUMMETPUYHON OTHOCHUTEIBHO MPSMOW(TOUYKH) U YTO TAKOE OCH(ILICHTP) CHMMETPUHN (PUTYPHI;
IPUBOAUTH PUMEpPHI GUTyYp, 00J1aAAI0LINX 0CEBOH (LIEHTPpabHON) CHMMETPHUEH, a TaKKe PUMEpPHI
OCEBOM U IIEHTPAIbHON CHMMETPHUEH B OKPYKAIOIIEH Hac 00CTaHOBKE

[nomane mapannenorpamMmma

[Tnomans TpeyronbHUKa

[Tnomaap Tpanenuu

Pemenue 3a1ay Ha BeIUMCIeHHUE MJIomaaen gpuryp

[Inomanu mapasmienorpaMma, TpeyrojibHUKa U
Tpanenuu

Teopema [Iudaropa

Teopema, obpatnas Teopeme [ludaropa

Pemrenue 3a1a4 o reme «Teopema [Tudaropar»

Paspnen 3. [lonoOHbIE
TpeyrojibHuku(19 yacon)

Ornpenenenne mogoOHBIX TPEYTOTHHUKOB

OTHOIICHUE TUIONTAIeH MOJO0OHBIX TPEYTrOJIHHUKOB

IepBblii pU3HAK 10100 TPEYrOJIHHUKOB

Pemenne 3a1a4 Ha MPUMEHEHHE TIEPBOTO MTPU3HAKA
nmonoous
TPEYTOJIHLHUKOB

Bropoii u TpeTnii npu3HaKku N0J00Hs TPEYTrOJbHUKOB

OOBSICHSTDH, KaK MPOU3BOIUTCS U3MEPEHHE IJIOAIe MHOTOYTOJFHUKOB; (DOPMYIUPOBATH OCHOBHBIE
CBOICTBa MJIOLIAAEH U BBIBOJUTH C UX MOMOIIBIO (OPMYJIbI IJIOLIAAEH HPSIMOYTOJIbHUKA,
napajuieiorpaMma, TpeyrojabHHUKa, Tpaneuu; GopMyIupoBaTh U I0Ka3bIBATh TEOPEMY 00 OTHOIICHUU
ioniaied TPeyrojbHUKOB, UMEIOIINX 110 PaBHOMY YIU1y; (OPMYIHUPOBATh U JOKA3bIBATh TEOPEMY
[Tucdaropa u obpaTHytO eif; BEIBOAUTE Gopmyny ['epoHa mist miiomaan TpeyroibHIKa; pemaTh 3a1a9u
Ha BBIYHCIICHUE U JIOKA3aTeJIbCTBO, CBSI3aHHBIE C JopMyiamMu Tuiomiaaei u reopemoit [udaropa.




Pemenne 3a1a4 Ha MpyUMEeHEHNE TPU3HAKOB N0100MS TPEYTOJILHUKOB

Cpennsist muHus TpeyrojibHuka. CBOWCTBO MeauaH
TPEYroJIbHUKA.

IIponiopuroHanbHbIe OTPE3KU

[TponopuiroHaNbHbIE OTPE3KU B IPSIMOYTOJIEHOM
TPEYTrOJIbHUKE

N3meputenbHble pabOThl HA MECTHOCTH, IIOHATHE O
10J00UH MTPOU3BOJIBHBIX (QHUTYD

3aJ1laul Ha NOCTPOEHHUE METOJIOM MOA00MS

CuHyc, KOCUHYC ¥ TAHI'€HC OCTPOro yIJa
IPSIMOYTOJIBHOT'O TPEYTOJIbHUKA

3HavYeHUs1 CHHYCa, KOCHHYCa ¥ TaHTeHca JuIst yriioB 30°,
45°, 60°

CooTHOLIEHUSs MEXKYy CTOPOHAMHU U YTIIaMU
psMOYTOJIBHOTO TPEeYrosibHUKa. Pemmenue 3aau.

OOBSICHSTH MOHATHE MPOMOPLIUOHAIEHOCTH OTPE3KOB; (OPMYTUPOBATH OMPEACIECHUS O J00HBIX
TPEYroJIbHUKOB U Kod(dduimenTa mopoous; GopMyIupoBaTh U T0Ka3bIBaTh TEOPEMBI: 00 OTHOIICHUHU
IoMIaiel MoTOOHBIX TPEYTOJILHUKOB, O MPU3HAKAX TOI00US TPEYTOJIBHUKOB, O CPEIHEH JTMHHUH
TPEYroJIbHUKA, O MIEPECCUYECHUH MEIMaH TPEYTOJbHHUKA, O MPOTOPIIMOHAIBHBIX OTPE3Kax B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE; OOBSICHSITD , 9TO TAKOE METOJ] MOA0OMS B 331a4 Ha MOCTPOCHHE, U
MIPUBOAUTH PUMEPHI IPUMEHEHHS 3TOTO METO/1a; OOBSACHSTH , KAK MOYKHO HCITOJIh30BaTh CBOHCTBA
MOI0OHBIX TPEYTOIBHUKOB B U3MEPUTENBHBIX pab0Tax Ha MECTHOCTH; OOBSICHSITH, KAK BBECTH IMOHSITHE
oA00HS JIsl MPOU3BOJIBHBIX (PUTYD; GOPMYITHUPOBATH ONPEACICHUE U WIUTFOCTPUPOBATDH IMOHSATHUS
CHHYyCa, KOCHHYCA U TAHI'€HCA OCTPOTO yria MPSIMOYTOJBHOTO TPEYTroJbHUKA; BEIBOJAUTH OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO U 3HAUECHMS CUHYCA, KOCUHYCa U TaHTreHca i yriaos 30°,45°,60°;
pemarh 3a7a4u, CBSI3aHHBIE C MOJI00MEM TPEYTOJIbHUKOB, JIJISl BEIYUCICHUS 3HAUCHH I
TPUTOHOMETPHUECKUX (PYHKIIMH UCIIOIb30BaTh KOMITBIOTEPHBIEC TPOTPAMMBI

Pa3nen 4. OxkpyxknocTs. ( 17 4acoB)

Bzaumnoe PpacCIIOJIOKEHHUEC HpHMOﬁ " OKPYKXHOCTH.

KacarenpHas OKPY’KHOCTH. Pemienue 3agad.

['panycHas Mepa 1yru OKpy>KHOCTH

TeopeMa O BIIMCAHHOM YTJIC

Teopema 00 oTpe3kax MepeceKaroIuxcsi XOp/

Pemenue 3agau no reme «lleHTpaabHbIE U BOUCAHHbBIC
YTJIBDY

CBOMCTBO OMCCEKTPHCHI yTria

CepenMHHBIN EpIEHAUKYIISIP

TeopeMa 0 TOUKe IepeceyeHus BBICOT TPEYTOJIbHUKA

Brnncannast okpy’HOCTb

CBONCTBO ONMCAHHOIO YETHIPEXYTOJIbHUKA

OnucaHHasi OKpYKHOCTb

CBOICTBO BIMCAHHOI'O YETHIPEXYTOJIbHUKA

Pemenue 3amgad no reme «OKpy>KHOCTB)

HccnenoBaTh B3aMMHOE PACIIONIOKEHHE MPSIMOI U OKPY>KHOCTHY (POPMYITHPOBATH OTIPEIEICHUE
KacaTeJIbHON K OKPYXHOCTH; (OPMYIHUPOBATh U JOKA3bIBaTh TEOPEMBI: O CBOMCTBE KacaTelbHOMU , O
IpU3HAKE KacaTelbHOM; 00 OTpe3Kax KacaTeNIbHbIX , IPOBEACHHBIX U3 OJIHOM TOYKH; (OPMYIUPOBATH
HOHATHUS LIEHTPAIBHOTO yIila U TPalyCHOM Mephl IyTH OKPYKHOCTH; (hOPMYIHPOBATh U 10KA3bIBAThH
TEOpPEMBI: O BIMCAHHOM YTIJIe, O POU3BEJICHHH OTPE3KOB MEPECEKAONINXCS XOP, HOpMyIHpoBaTh U
JIOKa3bIBaTh TEOPEMBI, CBSI3aHHBIE C 3aMeUaTeIbHBIMU TOUKaMU TPEYTOJIbHUKA: O OMCCEKTpUCEe yria u ,
KaK CJIEJICTBHE , O IEPECEYEHUN OUCCEKTPUC TPEYTOIbHUKA; O CEPEAMHHOM NEPIEHANUKYIISPE K OTPE3KY
U, KaK CJIEJICTBUE O NIEPECEUCHUH CEPEIMHHBIX NEPIEHIUKYIIPOB K CTOPOHAM TPEYroJbHUKA; O
NepeCceueHNH BBICOT TPEYTOJIbHUKA; (POPMYIMPOBATH OIPEIEIEHUS] OKPYKHOCTEH , BIMCAaHHOHN B
MHOTOYTOJIbHUK U ONKMCAaHHOW OKOJIO MHOTOYTOJIbHUKA; POPMYIHPOBATh U TOKA3bIBATh TEOPEMBI: 00
OKPYKHOCTH , BIIMCAHHOM B TPEYTOJbHUK; 00 OKPY>KHOCTH ,0MTMCAHHOM OKOJIO TPEYrOJIbHHUKA; O
CBOICTBE CTOPOH OMUCAHHOTO YETHIPEXYTOJIbHUKA; O CBOMCTBE YIJIOB BIMCAHHOIO YETHIPEXYTOJIbHUKA;
pelaTh 3aa4i Ha BBIUMCIIEHUE, 10KA3aTeIbCTBO U IOCTPOEHHUE, CBSI3aHHBIE C OKPYKHOCTBIO,
BIIMCAHHBIMU U OTIMCAaHHBIMU TPEYTOJIbHUKAMU M YETHIPEX YT OJIbHUKaMH; UCCIIEI0BAaTh CBOMCTBA
KOH(UTypauuii , CBI3aHHBIX C OKPY>KHOCTBIO, C IOMOIIbIO KOMIIBIOTEPHBIX ITPOrpamMM
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Tema ypoka

XapakTeprucTHKA OCHOBHBIX BH/IOB /IeSITeIbHOCTH YUCHHKA(HA YPOBHE Y4eOHBIX JAeiicTBHI)

I'naBa IX. Bekrtopbl (8 1)

ITonsiTue BCKTOpaA. PaBencTtBo BCKTOPOB.
OTknagpIBaHue BCKTOpa OT HaHHOﬁ TOYKH.

CymMa 1ByX BEKTOPOB. 3aKOHBI CIIOKEHHSI BEKTOPOB.
[TpaBuiio mapannenorpamma.

CYMMa HCCKOJIbBKUX BCKTOPOB.

Brruutanue BCKTOPOB.

YMHOXEHUE BCKTOpa Ha YHCJIO. HpI/IMeHCHI/IC BCKTOPOB
K pCHICHUIO 3aaa4.

HpI/IMeHeHI/IC BCKTOPOB K pCHICHUIO 3a/1a4.

CpCZIHFIFI JIMHUSA Tpareiuun.

3. 'naBa X. Metoa koopauHat (10 u)

DopMyIUpPOBaTh ONPEAEIECHUS U UIUTFOCTPUPOBATH OHITUS BEKTOPA, €r0 JUIMHBI, KOJUIMHEAPHBIX U
PaBHBIX BEKTOPOB;

OTKJIJbIBaTh BEKTOP, PAaBHBIN JaHHOMY;

CTPOUTH CYMMY JIBYX BEKTOPOB, UCIIOJIb3YS IIPABHUIIO TPEYTOJIbHUKA U TapajlieJIorpaMMa;

CTPOUTH CYMMY HECKOJIBKUX BEKTOPOB, UCII0JIb3Ysl IPABUIIO MHOT'OYT'OJIbHUKA,

CTPOUTH PA3HOCTh BEKTOPOB;

(hopMyIHpOBATH CBOWCTBA YMHOKECHHUS BEKTOpA HA YHCIIO.

Pa3znoxeHne BekTOpa 10 IByM HEKOJIJIMHEAPHBIM
BEKTOpaM.

KoopanHate! BekTOpa.

CBs13b MEXly KOOpIMHATaMH BEKTOpPA U KOOPAWHATAMHU
€ro Havaja U KOHIA.

ITpocreiimue 3agaun B KOOpAUHATaxX

YpaBHEHME JIMHUU Ha IIJIOCKOCTHU. Y paBHEHHE
OKPY’KHOCTH.

VYpaBHeHUs OKpYKHOCTH. Pemienne 3anau.

Pemenue 3aay.

OOBSCHATH U WLTIOCTPUPOBATH MOHATHUS MPIMOYTOIBLHON CHCTEMBI KOOPIUHAT, KOOPIUHAT TOUYKHU U
KOOPJMHAT BEKTOPA;

MIPOU3BOJIUTH ICUCTBUS HAJl BEKTOPAMH C 3aJIaHHBIMU KOOPJIUHATAMH,

YMETh OTNPEIETATh KOOPAUHATHI CEPEIUHBI OTPE3KA, BEIYUCIATD JITTMHY BEKTOPA, PACCTOSTHUE MEXTY
TOYKAMH;

(hopMyIIHpOBaTh ONpE/EICHNE CKATSIPHOTO ONPEIETICHHS BEKTOPOB;

OMPENIENATh YTOJI MEKy BEKTOPaMH, 3aJJaHHBIMU KOOPJIMHATAMU;

WHTEPIPETUPOBATH MTAPAMETPBI B YPABHEHUAX NPSIMOM, OKPY>KHOCTH U CTPOUTH MPSIMBIE U OKPYKHOCTH,

3a/1aHHBIC YPABHECHUSMHU




4. I'maBa XI. CooTHOIIEHHS MKy CTOPOHAMM U
yIJIaMH TPEyroJbHHKA.

CransipHoe npousBeeHue BeKTopoB. (11 yacoB)

CI/IHYC, KOCHHYC, TAHI'CHC YyIJIa, OCHOBHOC
TPUTOHOMETPUICCKOC TOKIACCTBO

Dopmynsl ipuBeaeHUs. POPMYIIbI U1 BHIYUCICHUS
KOOpJMHAT TOUKH

CooTHOILIEHUsI MEKY CTOPOHAMHU U YTIaMU
TpeyrojbHuKa. Teopema o IIIOIAaAN TPEYTroJbHUKOB.
Teopema cuHyCcOB

Teopema KOCHHYCOB

Pemenue TPECYIrOJIbHUKOB

W3meputenbHbie paboThI

Yron MCIKAY BEKTOpPAMHU.

CkansipHoe MPOU3BEIEHUE BEKTOPOB B KOOPAMHATAX U
€r0 CBOIICTBa

CaoiicTBa ckansipHOro npousseacHus [Ipumenenune

CKaJIAPHOTO IMPOU3BCACHU BEKTOPOB K PCIICHUIO 3a/1a41.

DopMyIMpOBaTh U WIUTKOCTPUPOBATH ONPEEIICHUS CHHYCa, KOCUHYCa U TaHTreHca yrios oT 0 no 180°;
HNPUMEHSATH JUI PEeLIeHUs 3a7]a4 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO U (POPMYJIbI TPUBEICHMS;

(bopMyIMpOBaTh TEOPEMBI CHHYCOB U KOCUHYCOB, IPUMEHSAThH X IIPU PEILIEHUHU TPEYTrOJIbHUKOB;
OOBSICHATH, KaK MCIIOJIb3YIOTCS TPUTOHOMETpUUYEeCcKre (HOpMYJIIbl B U3BMEPUTENBHBIX paboTax Ha
MECTHOCTHU

5. I'masa XII. /lyinHAa OKPY>KHOCTH U
IJIOIAAb Kpyra

@opMynHMpOBaTh ONPENEICHNE TPABUIIBHOIO MHOTOYTOJIbHUKA;

(bopMyIUpPOBaTh TEOPEMBI 00 OKPYKHOCTSX, OMMUCAHHON OKOJIO MPABUIIBHOTO MHOTOYTOJIbHUKA U
BITMCAHHOM B HETO;




[IpaBunbHbBINA MHOTOYTOJIBHUK. OKPY>KHOCTB,
OIMCaHHAasl OKOJIO IIPaBUIIbHOTO MHOTOYT OJIBHUK

DopMyIIbl Il BBIYUCICHUS IIJI0IIAU IIPABUIIBHOTO
MHOT'OYTOJIbHUKA, €r0 CTOPOHBI U pajnyca BIIMCAHHOU
OKPY’KHOCTH

Pewrenne 3a1a4 Ha BEIYKMCIICHHE ILIOIIAIN, CTOPOH
IIPaBUIILHOTO MHOTOYT'OJIbHUKA U PaJINyCOB BIIMCAHHOU
Y OIIMCAaHHOW OKPY>KHOCTH.

3HATh U UCMOJIb30BaTh POPMYJIbI AJIs BEIYUCICHHUS IUTOMIAAHN MPABUIHLHOIO MHOTOYTOJIbHUKA, €T0
CTOPOHBI U pajinyca BIHCAHHON OKPYKHOCTH;

CTPOUTH IMPAaBUJIIbHBIC MHOI'OYI'OJIBHUKH, B TOM YHCJIC, B BUPTYAJIbHBIX TCOMECTPUUCCKHNX KOHCTPYKTOpPAX;
O00BACHATH ITOHIATHUS JJIMHBI OKPY>KHOCTHU U IIJIOINAJU Kpyra,

3HATh (DOPMYIIBI JIJIs1 BBIYUCIICHUS JUIUHBI OKPY>KHOCTH U JJIMHBI JYTH, IJIOMAAN Kpyra U III0IIa i
KpYroBOT'O CEKTODA;

MIPUMEHSTH 3TU (GOPMYIIBI IPH PEHICHUH 3a]1a4.

HOCTpOGHI/IC IIpaBUJIbHBIX MHOI'OYI'OJIbHUKOB

JnvHa OKpyKHOCTH.

[lnomane kpyra. I1nomanas KpyroBoro cekTopa.

JlnHa OKpY>KHOCTH M ILIOIIAb KpyTa.

6. I'nasa XIII. /{Bu:xkenus (8 4)

Otobpaxkenne mIockocTH Ha ceOs. [loHsaTre nBIKEHNUS.

OceBas U LIEHTpaJlbHasE CHMMETPHUH.

Otobpaxkenne mIockocTH Ha ceOs. [loHsaTre nBIKEHNUS.

OceBas u HCHTpPAaJIbHAasA CUMMCTPHH.

Otobpaxkenue miIockocTH Ha ceOs. [loHsaTre nBIKEeHNUS.

OceBas u HCHTpPAaJIbHAasA CUMMCTPHH.

OOBACHATD, YTO TaKOE OTOOpAXKEHUE TIIIOCKOCTH Ha ce0s U B KAKOM CITydae OHO HAa3bIBAETCS TBHKEHUEM
IUIOCKOCTH;

OOBSCHSATE, YTO TAKOE OCEBAsi CHMMETPHS, IICHTPATbHAS CAMMETPHS, TIapaJUIeIbHBIN IIEPEHOC U IOBOPOT;
000CHOBBIBATh, YTO ATH OTOOPAKEHHUS INTIOCKOCTH Ha CeOs SIBISIOTCS IBHXKCHHUSIMU;

OOBSACHSATH, KAKOBA CBSI3b MEXTY JBI)KCHUSMH U HAJIOKCHUSIMH;

WJLTIOCTPUPOBATH OCHOBHBIC BUIBI JBUKCHHIA, B TOM YHCIIE C IIOMOIIBI0O KOMITBIOTEPHBIX MPOTPaMM.




[TapajutenpHBIN IEPEHOC U TOBOPOT

[TapamienbHbIid IEPEHOC U TOBOPOT

[TapanienbHblid IEPEHOC U TOBOPOT

7. I'masa XIV. HauajapHbIe cBeIeHUA U3
crepeomerpuu (8 yacoB)

[Ipenmer crepeomerpun . MHororpansuk. [Ipusma.

[Tapamienenunen

O0beM Tena II.

CBoiicTBa IPSMOYTOJIBHOTO NapajuleIenumea

[Tupamua

Tenan IMOBCPXHOCTU BpalllCHUA

Hunuaap

Konyc

[ToHuMaTh 4TO M3ydYaeT CTEPEOMETPHs; UMETh IMPEJICTABICHUE O TeJaX M IOBEPXHOCTSIX B
IIPOCTPAHCTBE;

YMETbh IPUMEHSTH (DOPMYJIbI JUISI BBIYUCJICHUS TUIOMIAICH MOBEPXHOCTEH U 0OBEMOB TEJl.
YMETH BBIIIOJIHATH YCPTCIKU 'COMCTPUICCKUX TCII.

Cdepa u map

Tena v MOBEpXHOCTH BPALEHUS

8. O6 akcuomax reomerpuu (2 4)

00 akcuoMax IJIaHUMETPUU

00 akcuoMax IJIaHUMETPUU

IToHMMAaTh akCHOMAaTHYECKOE MOCTPOECHUE FTEOMETPUH; OCHOBHBIE aKCHOMBI €BKIIHI0BOW T€OMETPHH,
reometpun JlobaueBckoro.

HOpMaTHBHLIe AOKYMEHTBI




1. ®denepasbHBIN TOCYTAPCTBEHHBIA 00pa30BaTEIBHBIN CTAHIaPT OCHOBHOT'O 00IIIET0 00pa30BaHuUs.
2. IIpumepHbIe MporpaMMbl OCHOBHOTO 0011IeT0 00pazoBanus. Martematuka. (CtangapTsl BToporo nokojeHus). — M.: IIpocsemenue. 2010.

3. ®opmHpoBaHUE YHUBEPCATIBHBIX YUEOHBIX JeHCTBUI B OCHOBHOM mikonie. Cuctema 3amanuii / A. I'. Acmonos, O. A. Kapa6anosa. — M.: [Ipocsemenue.
2010.

YYEBHO-METOANUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITPOLIECCA

—

['eomerpus 7-9 Yuebnuk mist obmeoopazoBarenbubix yupexaeauit/ JI.C. Atanacsau u ap. M. IIpocsemenne,2016
JunakTuueckrue MaTepuaibl 1 METOAMYECKUE PEKOMEHIALNY JIJIsl YUUTels o TeomeTpuH 8 kiace: K yuebnuky JI.C. Atanacss u nip.
«["eometpust 7-9»/T.M. Mumenko-M: N3narensctBo «Ok3ameny» 2017
3. Jlmmaktuyeckue MaTepHaibl o reoMeTprn 8 kiacc: K yaueOnuky JI.C. Aranacsu u ap. «'eomerpus 7-9»/
H.b. MenbsHukoBa, I'.A. 3axapoBa- M:U3narensctBo «OK3amen» 2017
4. Tectsl mo reomerpun: 7 kiacc: k yueOHuKky JI.C. Atanacana u ap. «I'eomerpus 7 — 9 kiaaccs» / A.B. ®apkos. — M.: U3narenbcrBo «Jk3amen», 2018

i

JInuHoCTHBIE, IPeIMeTHBIE Pe3y/JIbTAThI 0CBOEHHS COAepKaHusl npeaMera «AJjredpa»u «I'eomeTpus» 3a kype 7-9kiaccoB

8 kmace

JInuHOCTHBIE pe3yJIbTaThI:
. (opMHpOBaHKE OTBETCTBEHHOT'O OTHOILIEHHSI K YUE€HHUIO, TOTOBHOCTH M CIIOCOOHOCTH 00YyYaroIUXCsl K CAaMOPa3BUTHIO M caMOOOPa30BaHUIO HA OCHOBE
MOTHBAIIMM K 00Y4YEHHIO U [T03HAHUIO, BEIOOPY JaibHeero oopazoBanus Ha 6a3e OpUEHTHUPOBKU B MUpe mpodeccuii U npopeccCuoHaNbHBIX PEANIOYTEHHH,
0CO3HAaHHOMY TMOCTPOECHHUIO MHANBUYAILHOM 00pa30BaTEIbHON TPAEKTOPUH C YUETOM YCTONUMBBIX [TO3HABATEIBHBIX HHTEPECOB;

. (hopMHpOBaHUE LIEITOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKH;

. ¢dbopMHpOBaHHE KOMMYHUKATHBHOW KOMIIETEHTHOCTH U OOIIEHUH U COTPYIHHUYECTBE CO CBEPCTHUKAMU, CTAPIIMMU M MJIaIIMMH B 00pa30BaTEIbHOM,
0OIIECTBEHHO MOJIE3HOM, yueOHO-NCCIIeI0BaTENbCKOM, TBOPUECKON U IPYIUX BUJAX AESATEIbHOCTH;

. YMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICJIM B YCTHOM M MMCbMEHHOM pe4M, TOHMMATh CMBICI [IOCTAaBICHHOMN 3aJ]aui, BEICTpauBaTh
apryMeHTaluIo, IPUBOIUTh IPUMEPBI U KOHTPIPUMEPHI;

. KPUTUYHOCTH MBIIUICHHUS, YMEHHE PACIIO3HABATH JIOTHYECKH HEKOPPEKTHBIE BBICKA3bIBAHUS, OTINYATh TUIIOTE3Y OT (haKTa;

. KpEaTUBHOCTb MBIIIJICHHSI, UHUIIUATUBY, HAXOAYUBOCTb, aKTUBHOCTh MPU PEIICHUH T'€OMETPUUECKHX 33]1aY;

. yYMEHHUE KOHTPOJIMPOBATh MPOLIECC U PE3yNIbTaT yUeOHON MaTeMaTu4ecKoi e TeIbHOCTH;

. CIOCOOHOCTH K IMOLIMOHAIILHOMY BOCIIPUSTHIO MaTEMaTHUECKUX OOBEKTOB, 3a]1a4, PEIIEHUH, pacCy X ACHHUIA;

IIpenmeTrHble pe3yJibTaThI:

Aunredpa

CopepxarenbHble ba30BbIi1 ypoBeHb IToBbIIEHHBIN YPOBEHB

JUHUU

BoceMuknaccHuK HAay4YHUTCA: BoceMuknaccHuk IMOJIYYHUT BO3MOXKHOCTD :
ﬂeﬁCTBHTeHBHBIe qucia l)I/ICHOJIb3OBaTB Ha4YaJIbHBIC TPCACTABJICHUA O MHOXKCCTBC
HGI;'ICTBPITGHI)HBIX YHUCCII,




2)BNaJeTh MOHATHEM KBaJPaTHOTO KOPHS, IPUMEHSTh €ro
B BBIUHCJICHUSIX.

1)pa3BuUTh MpeacTaBiICHUE O YUCIIE U YUCIOBBIX CUCTEMAaX OT
HATYpaJIbHBIX JI0 JEHCTBUTEIBHBIX YUCEN; O POJIH BHIYMCICHUI
B UE€JIOBEUECKOM MPAKTHUKE;

2)pa3BUTh U YIIIyOUTb 3HAHUA O IECATUYHOMN 3aMTUCH
JNEHCTBUTENBHBIX YKceN (IEPUOUUYECKHE U HENePUOANYECKIe

Ipoown).

W3mepenusi, npubimxeHus,
OLICHKU

BoceMuknaccHuk HAay4YUTCA:

l)I/ICHOJ'IBSOBaTI) B XOJ€ pCIICHUA 3a4a4 3JICMCHTAPHEBIC
MpeaACTaBJICHUSA, CBA3AHHBIC C HpI/I6JII/I)KéHHBIMI/I
3HAa4YCHUSIMU BCIINYHNH.

BocbMUKIIACCHUK MOTYYUT BO3MOYKHOCTD:

1 )IOHATB, YTO YUCIIOBBIC JAHHBIC, KOTOPBIC UCTIOIB3YIOTCS TS
XapaKTEPUCTUKU OOBEKTOB OKPYKAIOIIET0 MUPA, SBIISIOTCS
MPEUMYIIECTBEHHO MPUOIMKEHHBIMH, UTO 10 3aMTUCH
NpUOJIMKEHHBIX 3HAYCHHH, COACPIKALITUXCS B
WH(GOPMAITMOHHBIX UCTOYHUKAX, MOYKHO CYJTUTH O
MOTPENTHOCTH MPUOIIMIKCHHS;

2)MOHSATH, YTO MOTPEIIHOCTD PE3yNIbTaTa BEIUMCICHHUH JOHKHA
OBITH COM3MEPUMA C MOTPEITHOCTHI0 UCXOIHBIX JIAHHBIX.

BoceMuknaccHUK HAay4IUTCA:

BoceMuknaccHuK MOJIYYUT BO3MOXHOCTE OBJIAZICTh

VYpaBHeHMs 1)pemars pa3inyHble BUIbl KBaJPAaTHBIX YPaBHEHUN U CIEIMAIBbHBIMY IPUEMAMHU PELICHUS KBaIpaTHBIX YPAaBHEHUN U
YpaBHEHUM, CBOAAIIUXCS K KBAJPAaTHBIM, a TAKXKE CUCTEM YPaBHEHUI; YBEPEHHO MPUMEHSTH anmnapaT ypaBHEHHM
CHCTEMBI JIByX YPAaBHEHUM C JBYMsI HEU3BECTHBIMU; JUISl PEeLIeHUs] Pa3HOOOPA3HBIX 3a/1a4 U3 MAaTEMaTHUKH, CMEXHBIX
2)IOHUMATh YpaBHEHHE KaK BayKHEHITYIO IIPEIMETOB, IPAKTUKH.
MaTeMaTHYECKYIO0 MOJIENb JIsl ONMCAHUS U U3YUEHUs
pa3sHOOOpa3HBIX PeabHBIX CUTYAIU, peIIaTh TEKCTOBbIE
3aJ]auu anreOpanyeckuM MEeTO/I0M.
BoceMuKiacCHUK Hay4uTCS: BocpMUKIIaCCHUK NOJyYUT BO3MOKHOCTb HayUUThCS
Hepasencrsa 1)IOHMMAaTh U IPUMEHSTh TEPMUHOJIOTHUIO U CUMBOJIUKY, | Pa3HOOOpa3HbIM MpHUEMaM J10Ka3aTeNIbCTBA HEPABEHCTB;

CBSI3aHHBIE C IOHATUEM HEPABEHCTBA, CBOMCTBA YHCIIOBBIX
HEPABEHCTB;

YBEPEHHO MPUMEHSTH anmnapaT HEPaBEHCTB AJIsl PEeIIeHUs
MaTeMaTUYeCKUX 3a/1au.




2) pemiaTh JIMHEHHBIC HEPABEHCTBA C OJHOW MEPEMEHHOU
U UX CUCTEMBI; pellaTh KBapaTHbIC HEPABEHCTBA C
OIOpoi Ha rpadUUecKue MPeICTaBICHHUS,

3) npUMEHATH anmnapar HEPaBEHCTB JIs PelleHus 3a1a4u
Pa3IMYHBIX U3 Pa3IMYHBIX Pa3/IesoB Kypca.

BocpMukiaccCHUK Hay4uTCS: BocpMUKIIaCCHUK TOTYYUT BO3MOKHOCTD HAyUUThCS:

Yucnossle GyHKINN 1)IoHMMAaTh U UCTIONIB30BaTh (DYHKIIMOHAIBHBIE IOHATUS | 1)IIPOBOAUTH UCCIIEJOBAHNUS, CBSI3aHHbIE C U3yYEHUEM CBOMCTB
U S13bIK (TEPMUHBI, CHMBOJIMYECKHE O003HAYECHHUS); (GyHKLIMH, B TOM YHCIIE C UCTIOIb30BaHUEM KOMIIBIOTEPA;
2)cTpouThb rpaduKu KBAAPATHBIX (YHKIUN, UCCIE0BATh | 2)UCIONB30BaTh (DYHKIIMOHABHBIC IPEICTABICHUS H CBOMCTBA
UX CBOMCTBa HAa OCHOBE U3Y4€HUS MOBEACHUS ITUX (GyHKUIMH 1715 peleHusl MaTeMaTHYeCKUX 3a/1a4 U3 Pa3InyHbIX
rpauKoB; paszenoB Kypca.

3)noHnMaTh (PYHKIMIO KaK BaKHEHIITYIO
MaTeMaTHYECKYI0 MOJIENb JUIsl OIIMCAHUS POLIECCOB U
SBJICHUH OKPY’KaIOIIEro MUPa, IPUMEHSATh
(yHKIMOHATBHBIN SI3BIK 11 OTIMCAHMS U MICCIIETOBAHUS
3aBUCUMOCTEH MeXly (PU3MYECKMMU BETMYMHAMHU.

BoceMuknaccHuK HAay4YIHUTCA: BoceMukinaccHuK IMOJIYYHUT BO3MOKXHOCTD Pa3BUTH

HeﬁCTBHTGHBHBIG qucia l)I/ICHOHBSOBaTI) Ha4YaJIbHBIC MTPCACTABJICHUA O MHOXKCCTBC | IMMPCACTABICHUEC O YUCIIC U YHUCJIOBBIX CUCTEMAX OT
ﬂeﬁCTBHTCHLHBIX YUCCII, HaTypaJbHBIX O ﬂeﬁCTBHTeHBHBIX YHUCei; O poJjn BBIYHCIICHUH
2)BJ'Ia,Z[eTB MOHATHUCM CTCIICHU C PAllMOHAJIbHBIM B YEJIOBEUYECKOM IIpaKTUKE.

IMoKa3aTcjIeM, IPUMECHATL €TI0 B BBIYUCIICHUAX.

I'eomerpus

BocpMuKIaCCHUK Hay4YuTCS:

Hcnonp30Bath NMpu PEeIIeHUH MAaTEMAaTHYECKUX 3a/1a4, UX 000OCHOBAaHUH U MPOBEPKE HAMIEHHOTO PEIICHUS 3HAHUE O:

- OTIpE/ICIICHNH TIapajuiesiorpaMma, poMOa, MPsSMOYTOIbHIKA, KBaJpaTa; UX CBOMCTBAX U MPHU3HAKAX;

- ONPEJIETICHUH TPANCUHU; JIEMEHTaX Tpaneurun; TEOPEME O CPEIHEN JIMHUU TPaNElUH; - ONPEICICHUN OKPYKHOCTH, KPyra U UX 3JIEMEHTOB;
- TeopeMe 00 U3MEPEHHUH YTIIOB, CBSI3aHHBIX C OKPYKHOCTHIO;

- ONPEJIETICHUH ¥ CBOMCTBAX KAaCaTEJIbHBIX K OKPY>KHOCTH; TEOPEME O PABEHCTBE JABYX KaCATEJIbHBIX, IPOBEIEHHBIX U3 OJJHON TOYKH;

- OIPEJIEIICHUH BIIMCAHHOM U ONIMCAHHOW OKPYXHOCTEH, X CBOMCTBAX;

- OTIpE/ICNICHUH TPUTOHOMETPHIECKUE QYHKIIMH OCTPOTO YTJIa, OCHOBHBIX COOTHOIICHUI MEXITY HUMHU;

- IpuéMax pelieHus! IPSIMOYTOJIbHBIX TPEYTOJILHUKOB; - TPUTOHOMETpHUUYECKUX QyHKIMsIX yriioB oT 0 1o 180°; - TeopeMe KOCHHYCOB U TEOpEeME CHHYCOB;
- IpuéMax pelieHus MPOU3BOIbHBIX TPEYTOJIbHUKOB;

- (hopmymax asis mIoOIIaaM TPEYroJibHUKA, apajieiorpaMma, Tpamnenuu; - reopeme [udaropa.

- [IpuMeHsITh TpU3HAKK U CBOWCTBA MapajuiesiorpaMMa, pom0a, mpsSMOyroJIbHUKA, KBaApaTa MPH PEIICHUH 3a/1a4;

- pelaTh NpOCTENIINE 3a1a41 Ha TPANELHUIO;

- HAaXOJIUTh TPAyCHYIO MEPY YIJIOB, CBSI3aHHBIX C OKPYKHOCTBIO; YCTAHABIUBATh UX PABEHCTBO;



- IPUMEHSTH CBOWCTBA KaCaTENbHBIX K OKPY>KHOCTHU MPH PEIICHUH 33]1aY;

- pelaTh 3aJa41 Ha BIMCAHHYIO U ONMHMCAHHYIO OKPYKHOCTB;

- BBITIOJIHATH OCHOBHBIE T€OMETPHUECKUE TIOCTPOCHUS C TOMOIIBIO ITUPKYIIS U IMHEHKH;

- HaXOJUTh 3HAYECHUS TPUTOHOMETPUUYECKUX (PYHKIIMIA OCTPOTO yIiia Yepe3 CTOPOHBI MPS-MOYTOJIbHOTO TPEYTOJIbHUKA;

- IPUMEHATH COOTHOUICHHUS MEKAY TPUTOHOMETPUUYECKUMHU (QYHKIUSMH MIPH PEIICHUH 3a-1a4; B YACTHOCTH, 110 3HAUEHUIO OAHOH U3 (PYHKIMI HAXOAUTH 3HAUCHHS
BCEX OCTAJIbHBIX;

- pemarb NpSIMOYTOJIbHbIE TPEYTOJbHUKHY;

- CBOAUTH paboTy ¢ TPUTOHOMETpUYECKUMHU GyHKIHSIMH YT0B oT 0 10 180° K ciiydaro OCTpbIX YIJIOB;

- IPUMEHSATH TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB IIPU PEIICHUH 33/1a4; - PEIIaTh MPOU3BOJIBHBIC TPEYTOJIbHUKH;

- HaXOJUTh IUIOIIAN TPEYTOJIbHUKOB, MapajlieIOrpaMMOB, TPaTeIHii;

- IpuUMeHATH Teopemy [ludaropa npu pemeHnn 3agad;

- HaXOJUTh MPOCTEUIITNE TEOMETPHUUECKHUE BEPOSITHOCTH;

BoChbMHKIIACCHHK TTOTYYUT BO3MOYKHOCTD:

- HaXOJIUTh PEUICHUS] «KM3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a71a4, B KOTOPBIX HCIOIb3YIOTCS MaTEMaTHYECKUE CPE/ICTBA;

- cO3/71aBaTh MPOAYKT (pe3ysbTaT IPOEKTHOMN EATENbHOCTH), Ul U3YYEHUSI U OMMCAHUS KOTOPOTO UCIIONIb3YIOTCS MaTeMaTHYECKHE CPE/ICTBA.

9 kaacce

JInuHOCTHBIE pe3y/IbTaThl:

1. Poccuiickas rpaxiaHcKast HIEHTUYHOCTh (IATPUOTU3M, YBaXeHue Kk OTedecTBy, K IPOILIOMY U HaCTOSALIEMY MHOTOHALIMOHAJIBLHOTO HapoJa Poccun, 4yBCTBO
OTBETCTBEHHOCTH U J1oJira niepea PonuHoii, nneHTudukanus ceds B kauecTBe rpaxknaninHa Poccun, cyObeKTHBHAS 3HAUMMOCTD HCITOJIB30BAHHS PYCCKOTO SI3bIKA H
S3BIKOB Hapo10B Poccuu, oco3HaHue 1 OLIyIIeHNe JTHYHOCTHOM COPHUUYACTHOCTH CyAb0e poccuiickoro Hapoaa). Oco3HaHHWEe 3THUYECKOH MPUHAJIE)KHOCTH, 3HAHNE
UCTOPHH, SI3bIKa, KYJIbTYPbl CBOETO HapoJa, CBOEro Kpasi, OCHOB KyJbTYpHOT'0 Hacjeaust HapoJoB Poccuu u uenoBeyecTBa (MIEHTUUHOCTD YEJIOBEKA C POCCUICKOM
MHOT'OHAIIMOHAJILHON KYJIBTYPOH, CONMPUYACTHOCTh UCTOPHH HAPOI0B M FOCYJapCTB, HAXOAUBIIUXCS HA TEPPUTOPUHU COBpeMeHHOI Poccun); mHTepruopu3aus
T'YMaHHCTUYECKHX, IEMOKPATUIECKUX M TPAJUIIMOHHBIX IEHHOCTEH MHOTOHAIIMOHATILHOTO pOCCUCKOTOo 0o0mecTBa. OCO3HaHHOE, YBAKHUTEIHHOE H
N00OpOo’KeNnaTebHOe OTHOILIEHHE K HCTOPHUHU, KYJIbTYpPE, PEIUTHH, TPAAULIUAM, SI3bIKaM, LIEHHOCTSAM HapoioB Poccuu 1 Hapo1oB Mupa.

2. 'oTOBHOCTB U CITOCOOHOCTH OOYJAIOITUXCS K CAMOPA3BUTHIO M CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIMK K OOYUYECHHIO U TIO3HAHHUIO; TOTOBHOCTH U CIIOCOOHOCTH
0CO3HAaHHOMY BBIOOPY M IMIOCTPOEHUIO JajbHENIIeH HHIUBUAYATIbHON TPaeKTOPHH 00pa3oBaHus Ha 6a3e OpUEHTUPOBKH B MUpe Mpodeccuii 1 mpod ecCHOHATBHBIX
NPEINOYTEHUH, C YI€TOM YCTOWYMBBIX IMO3HABATEIHHBIX HHTEPECOB.

3. Pa3zBuTOe MOpajgbHOE CO3HAHHE U KOMIIETEHTHOCTh B PEIIEHUH MOPAJIbHBIX MPo0JIeM Ha OCHOBE TMYHOCTHOTO BBIOOpa, (popMUpOBaHHE HPABCTBEHHBIX YyBCTB U
HPaBCTBEHHOTO TIOBE/ICHHUS, OCO3HAHHOTO ¥ OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHBIM MOCTYITKAaM (CIIOCOOHOCTh K HDAaBCTBEHHOMY CaMOCOBEPIICHCTBOBAHHUIO;
BEPOTEPIUMOCTb, YBAKUTEILHOE OTHOLICHNE K PETMTHO3HBIM YYBCTBAM, B3IJIs/1aM JIFOJIEH WM UX OTCYTCTBUIO; 3HAaHHE OCHOBHBIX HOPM MOpaJI, HPABCTBEHHBIX,
JyXOBHBIX HJI€AJIOB, XPAaHUMBIX B KYJbTYPHBIX TPAIHIUIX HApOaA0B Poccum, TOTOBHOCTh Ha MX OCHOBE K CO3HATEIILHOMY CAMOOTPAaHHUYEHHIO B MTOCTYIIKAX,
MOBEJICHUH, PACTOUUTEIBHOM MTOTPEOUTENBCTBE; CHOPMUPOBAHHOCTD MIPECTABICHUN 00 OCHOBAX CBETCKOM ATHKH, KYJIbTYphl TPAAULIMOHHBIX PEJIUTUI, UX POJIH B
Pa3BUTHH KYJIBTYpBI M HCTOPUH Poccuy U 4eioBeuecTBa, B CTAHOBJICHUH IPaXKIaHCKOTO O0IIECTBA M POCCHIICKON TOCYIapCTBEHHOCTH; TIOHMMAHUE 3HAUCHHSI
HPaBCTBEHHOCTH, BEPbI U PEJIMTUH B )KU3HH YelIOBEeKa, CeMbH U 001mecTBa). C(HOpMUPOBAHHOCTH OTBETCTBEHHOT'O OTHOIICHUS K YUEHHUIO; YBAXKHUTEILHOTO
OTHONICHHUS K TPYy, HAIMYHUE OMbITa YYaCTUsl B COLIMATBHO 3HAYUMOM TpyJe. Oco3HaHue 3HaYeHHs CEMbU B )KM3HU YeJIOBeKa U 00IIECTBa, IPUHATHE LIEHHOCTH
CEeMEHHOM KU3HH, YBAKHUTEIHHOE U 3a00TIIMBOE OTHOIICHUE K YWIEHAM CBOCH CEMbH.

4. ChopMUPOBAHHOCTb LIEJIOCTHOTO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOLIECTBEHHOM MPAKTUKHU, YIUTHIBAIOLIETO
COLMANIbHOE, KYJIBTYPHOE, SI3bIKOBOE, TyXOBHOE MHOT000pa3ne COBPEMEHHOTI'0 MHpA.



5. Oco3HaHHOE, YBaXXHUTEIbHOE U JOOPOXKEIaTeIbHOE OTHOIICHHE K JPYroMy YelIOBEKY, €r0 MHEHHIO0, MUPOBO33PEHHUIO, KYJIbTYpE, S3bIKY, BEpe, TPaK1aHCKON
no3uluy. ['0TOBHOCTH U CIOCOOHOCTH BECTH JUAJIOT C IPYTUMH JIFOJIbMU U IOCTUTaTh B HEM B3aUMOIIOHUMAaHUS (MIeHTUHUKAIMS ceOs KaK TOJTHOIPABHOTO
cyObeKTa 00IeHus], TOTOBHOCTh K KOHCTPYMPOBAHHUIO 00pa3a mapTHEpa Mo JUaiory, TOTOBHOCTh K KOHCTPYMPOBAHHIO 00pa3a JIOIMyCTUMBIX CIIOCOOOB AMAJIOra,
TOTOBHOCTH K KOHCTPYMPOBAHHUIO MPOLIECCa IUaIora Kak KOHBEHLIIMOHUPOBAHUS HHTEPECOB, MPOLEAYDP, TOTOBHOCTh U CHOCOOHOCTH K BEJCHHUIO MIEPETOBOPOB).

6. OCBOEHHOCTH COLIMATBHBIX HOPM, IIPAaBUII MTOBEACHHSI, Posiel ¥ (HOpM COITMANIHON KHU3HH B TPYINAX U COOOMIECTBAX. Y4YacTHe B IIKOJIBHOM CaMOYTIPaBJICHUH U
00IIEeCTBEHHOM KM3HU B MpeiesiaX BO3PACTHBIX KOMIIETEHIIUHN C yU€TOM PErHOHAIbHbBIX, STHOKYIbTYPHBIX, COLIMAIBHBIX M 3KOHOMHYECKUX 0COOCHHOCTEH
(popMupoBaHME TOTOBHOCTH K YYacTHIO B TIPOIIECCE YIOPSIOUEHUS COLUATBHBIX CBA3EH M OTHOLICHUH, B KOTOPBIE BKIIOUEHBI M KOTOPBIE (POPMHUPYIOT CaMU
yuauiecs; BKJIIOYEHHOCTh B HEMIOCPEICTBEHHOE MPaKAaHCKOE y4acTHE, TOTOBHOCTh YyUaCTBOBATh B )KU3HEAEATEIHLHOCTH TOJPOCTKOBOTO OOIIECTBEHHOTO
00BbeTMHEHHUS, TIPOLYKTUBHO B3aUMOCHCTBYIOIIETO C COLMATBHOMN Cpe/loi U COIMATbHBIMU HHCTUTYTaMU; HACHTH(QHUKAINS ceOs B KaUeCTBE CyObeKTa
COLIMATILHBIX MpeoOpa3oBaHmil, OCBOCHHE KOMIIETEHTHOCTEH B cpepe OpraHu3aTOpPCKOM JesTEIbHOCTH; UHTEPHOPHU3AIMS [ICHHOCTEH CO3UaTeIbHOIO OTHOIICHUS K
OKPY’KaIOILEeH JEHCTBUTEIBHOCTH, HIEHHOCTEN COLIMAIIBHOIO TBOPYECTBA, LICHHOCTH MMPOXYKTUBHOM OPraHU3allMi COBMECTHOM JEATEIBHOCTH, CAMOPEAIN3aLuU B
TpyNIe U OpraHu3aluy, IEHHOCTH «IPYroro» Kak paBHOMPABHOTO MapTHEpa, (POpMUPOBAHHE KOMIIETEHIINM aHaIN3a, IPOSKTUPOBAHUS, OPTaHU3aI[1H
NeSITeIbHOCTH, Pe(ICKCHH N3MEHEHHH, CTIOCOO0B B3aUMOBBITOTHOTO COTPYJHHYECTBA, CIIOCOO0B peaIn3aii COOCTBEHHOTO JIHIEPCKOTO MOTCHIINAIIA).

7. ChopMHupOBaHHOCTH IEHHOCTH 37I0POBOTO U OE30M1aCHOT0 00pa3a KU3HU; HHTEPUOPU3ALIHS IPABUIT UHIUBUAYAIBHOTO U KOJIJIEKTUBHOTO 0€301acHOT0
MOBE/ICHUS B YPE3BbIYAMHBIX CUTYALUSIX, YIPOXKAIOIINX KU3HU U 3JOPOBBIO JIIO/IEH, IPABUJI IIOBEJICHUS HA TPAHCIIOPTE U HA JI0POrax.

8. Pa3BUTOCTH 3CTETMUECKOIO CO3HAHMSI YEPE3 OCBOCHUE XY 105KECTBEHHOT0 HacaeAMsl Hapo1oB Poccuun u Mupa, TBOpUECKOH A€ATEIbHOCTU ICTETHUYECKOIO

XapakTepa (CHOCO6HOCTB IMOHUMATh XYHOKCCTBCHHBIC ITPOU3BCACHUSA, OTPAKAOIINUC PA3HBIC DTHOKYJIBTYPHBIC TPAaJAUTIUU, C(bOpMHpOBaHHOCTB OCHOB
Xy,[[O)KCCTBCHHOﬁ KYJIbTYPBI 06yqa101u14xc;{ KaK 4aCTHu Uux O6IJ.I€I71 I[y7(0BHOI>i KYJIbTYPBbI, KaK 0co0oro cnoco0a Mo3HAHMS KU3HU U CpeacTBa OpraHu3annuun O6IJ.I€HI/ISI;
9CTETUYCCKOC, SMOIIMOHAJIbBHO-ICHHOCTHOC BUACHUEC OKPYKAOIICTO MUPA, CIIOCOOHOCTB K OMOIHNOHAIIBHO-OUECHHOCTHOMY OCBOCHHIO MHPA, CAMOBBIPAKCHUIO U
OpHueHTAalU B XYJOXKECCTBCHHOM U HPAaBCTBCHHOM IIPOCTPAHCTBE KYJIBTYPHI; YBAXKCHUC K HCTOPUUN KYJIbTYPBI CBOCTO OTequTBa, BLIan(eHHOﬁ

TpaZuLUsAM XYA0KECTBEHHON KYJIbTYpPbl KAaK CMBICIIOBOM, 3CTETUYECKOM U TMYHOCTHO-3HAYMMON LIEHHOCTH).

9. CchopMupOBaHHOCTH OCHOB 3KOJIOIMYECKON KYJIBTYpPbI, COOTBETCTBYIOIIENH COBPEMEHHOMY YPOBHIO 3KOJIOIMYECKOI'O MBIIIJICHHSI, HAIMYKE OIBITA SKOJIOTUYECKU
OpPUEHTUPOBAHHOM pedIeKCUBHO-OIIECHOYHON U MPAKTUYECKOM NEATEIbHOCTH B )KU3HEHHBIX CUTYallUsAX (TOTOBHOCTD K UCCIIEIOBAHUIO IPUPOJIbI, K 3aHITUSIM
CENbCKOXO3SMCTBEHHBIM TPYJOM, K XYA0KECTBEHHO-3CTETUUECKOMY OTPAKEHUIO IIPUPOBI, K 3aHATUAM TYPU3MOM, B TOM YHCIIE SKOTYPU3MOM, K OCYIIECTBIICHUIO
PUPOIOOXPAHHON 1€ATEIBHOCTH).

IIpeamerHsble:

B pe3ynbprare n3yyeHuss MaTeMaTUKU YYEHUK JIOJKEH

3HATh/TIOHUMATh

CYIIECTBO ITOHATHUS MAaTEMATUYECKOTO JOKA3aTeNbCTBA; IIPUBOIUTH IPUMEPHI JJOKA3aTEIbCTB;

CYILECTBO MOHATHUA AJITOPUTMA; IPUBOAUTH IIPUMEPHI AITOPUTMOB;

KaK HCIOJIb3YIOTCSl MaTeMaTH4yeckre (pOpMyJibl, ypaBHEHUS U HEPABEHCTBA; PUMEPHI UX MIPUMEHEHHS JUIs pEILICHNS] MaTeMaTUYECKUX U PAKTUYECKUX 3a/1ay;

KaK MaTeMaTH4YeCKU ONpe/ieNieHHbIe (YHKIIMU MOTYT OMMCHIBATh PealibHbIe 3aBUCUMOCTH; IIPHUBOIUTH IPUMEPHI TAKOTO OMHCAHUS;

KaK MOTPeOHOCTH MPAKTHKH MPUBEIN MATEMaTUYECKYIO HAyKy K HEOOXOJUMOCTH PACHIMPEHMSI TOHATUS YNCIA;

BEPOSTHOCTHBIA XapaKTePp MHOIMX 3aKOHOMEPHOCTEN OKPYXKAIOILEr0 MUPA; IIPUMEPBI CTATUCTUYECKUX 3aKOHOMEPHOCTEN U BBIBOJIOB;

KaKUM 00pa30oM reoMeTpHsl BO3HUKIIA U3 MIPAKTHUYECKHUX 33/1a4 3eMJIEMEpPUsl; IPUMEpPbl FTEOMETPHUECKUX 00BEKTOB U YTBEPIKACHUIN O HUX, BXKHBIX /U1 IPAKTHKY;

CMBICT HJIeaIM3ali, O3BOJIIONIEH pelaTh 3a1a41 pealbHON JeHCTBUTEIbHOCTH MaTEMaTHYECKUMHI METOIaMHU, IIPUMEPBI OITUO0K, BOSHUKAIOLIUX TPU
UJCATN3ALNN.



Apupmemuxa

YMETBBBITIONHATh YCTHO apu(METHYeCKUe ACUCTBUA: CIOKEHHE M BBIUMTAHUE JIBY3HAYHBIX YHCENT W JIECITUYHBIX ApOOEH ¢ AByMs 3HAKaMH, YMHOKCHHE
OJTHO3HAYHBIX YHCEII, apu(PMETHIECKHE ONIepallii ¢ OOBIKHOBEHHBIMU JPOOSIMH C OJTHO3HAYHBIM 3HAMEHATEIIEM U YHCITUTEIIEM;

MEePEXOJUTh OT OJTHOM (POPMBI 3aITUCH YUCETT K IPYTOM, MPEICTABIIATh JECATHYHYIO IpOOh B BUE OOBIKHOBEHHOH M B TPOCTEHIIIMX CITyqasx
OOBIKHOBEHHYIO B BHJIC JACCITUUHOM, TIPOIIEHTHI — B BUJIE APOOH U IPOOB - B BUJIC TIPOIICHTOB; 3aITMCHIBATH OOJIBIITNE U MAJIBIE YMCIIA C UCIIOJIb30BAHNUEM IIEITBIX
CTCIICHEH ICCATKH;

BBITIOJIHATH aprU(METHUCCKUE ACUCTBHUS C pallMOHAIBHBIMU YHCIIaMH, CPABHUBATh PAllMOHAIBHBIC U JICHCTBUTEIBHBIC YHCIIA; HAXOIUTh B HECIIOKHBIX
CIIy4dasix 3HaUYCHMS CTEIECHEH C 1EIbIMU MTOKA3aTeNIIMU U KOPHEW; HAXOIUTh 3HAUYCHUS] YUCIIOBBIX BBIPAKCHU;

OKPYTJISATH IENBIE YUCIIA U JECITHYHBIC TPOOH, HAXOUTh MPUOIIMKCHIS YUCEIT C HEIOCTATKOM U C H30BITKOM, BBITIOJIHATH OIICHKY YHCIIOBBIX BBIPAKCHUN;
MOJIb30BAThCS OCHOBHBIMHM EAMHHIIAMH JJIMHBI, MAacChl, BPEMEHHU, CKOPOCTH, ILUIOWIAAHN, 00BheMa; BhIpakaTh 00Jiee KPYITHbIC €IUHHULIBI Yepe3 Ooee
MEJIKUE U Ha000pOT;

e pemiaTh TEKCTOBBIC 33/1a4H, BKJIFOYAS 33]1a4H, CBSI3aHHBIC C OTHOIIICHUEM U C ITPOITOPIIMOHATIBHOCTBIO BETUYHMH, IPOOSMH M IMPOIICHTAMU;

®  ICIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS M YMEHHUSI B TPAKTHUECKOM NeSTEIHOCTU U

e TIOBCEIHEBHON KW3HH JIJIA:

® PCIICHUS] HECIIOXKHBIX MPAKTHYECKUX PACUETHBIX 33Jlad, B TOM YUCIE C HUCIOJIb30BAHUEM IPU HEOOXOJAMMOCTHU CIIPABOUYHBIX MATEPHAIIOB,

KaJIbKYJISTOPa, KOMIIBIOTEPA;

® YCTHOM NPUKHUIKA W OLEHKU PE3yJbTaTa BBIYMCICHUN; MPOBEPKH pE3yJbTaTa BBIUUCIECHUS, C UCIOJIb30BAHUEM Pa3IUYHbIX [IPHUEMOB;

® UHTEPIPETALUU PE3YyJIbTaTOB PEUICHUS 3a/1a4 C YYETOM OIpaHUYEHUM, CBA3aHHBIX C PEalIbHBIMH CBOMCTBAMU PACCMATPUBAEMBIX MPOLECCOB U SIBJICHUMN.
Anzebpa

YMETh COCTaBIISITh OyKBEHHBIE BBIPKEHHS U (POPMYJTBI TIO YCIIOBHUSIM 3a/1a4; OCYIIECTBIISTH B BRIPAKEHUSIX U JOPMYIIaX YHUCIOBBIE MMOJICTAHOBKH U BHITIOITHATH
COOTBETCTBYIOIINE BEIUMCIICHUS, OCYIIECTBIISATh TOACTAHOBKY OJHOTO BBIPAKEHUSI B JPYroe; BBIpaXaTh W3 (HOPMYIT OIHY MEPEMEHHYIO dYepe3
OCTaJIbHBIE;

BBITIOJTHSATH OCHOBHBIE JIEHCTBUS CO CTENIEHSIMU C I[EIBIMU MTOKA3aTeNIIMHA, C MHOTOWICHAMH U C aJreOpandecKuMy APOOSMH; BBITTOJHAT PA3IOKEHUE
MHOTOYJIEHOB Ha MHOKUTEIIH; BBIIOJIHSITH TOKIECTBEHHBIE MPEOOPa30BaHMsl PallMOHAIBHBIX BBIPAXKEHUH;

NPUMEHSATh CBOWMCTBA apHU(PMETHUSCKHX KBAIPATHBIX KOPHEH Ui BBIYMCICHUS 3HAYCHWH W MPeoOpa30BaHUN YHCIOBBIX BRIPAKCHHUN, COACPIKAIIINX
KBaJ[paTHbIC KOPHH, PeIIaTh JHHEHHBIC, KBAIPATHBIC YPAaBHEHUS U pAllHOHAILHBIC YPABHEHUS, CBOISIINECS K HUM, CUCTEMBI JIBYX JTMHEWHBIX YpaBHECHUN U
HECIIOKHBIE HETTMHEWHBIE CHCTEMBI;

pelaTh JMHENHBIE U KBAaJPaTHBIE HEPABEHCTBA C OJTHOW MEPEMEHHON U UX CUCTEMBI,

pelaTh TEKCTOBBIC 33/1a4H IITe0panIecKuM METOJIOM, HHTEPIPETHPOBATH MOTyYSHHBIH PE3yNIbTaT, IPOBOIUTH OTOOP PEIICHUH, HCXOS 13 (POPMYITUPOBKA
3aj1a4u;

n300pakaTh yKcia TOUKaMU Ha KOOPAWHATHOM MPsIMON;

OIIpeIeNIATh KOOPAMHATHI TOUKH TJIOCKOCTH, CTPOUTH TOUYKH C 33JaHHBIMHM KOOPMHATAMU; H300pa’kaTh MHOKECTBO PEIICHUH IMHEHHOTO HEPABEHCTBA,
pacro3HaBaTh apu(pMETHUECKUE U TECOMETPUUYECKUE TPOTPECCUH; PEIIaTh 3a7auu C IPUMEHEHHnEM (HOPMYJIbl OOIIEro YjeHa U CYMMBI HECKOJIBKHX TEPBBIX
YJICHOB;

HaXOJUTb 3HaUCHUS (DYHKIMH, 3aITaHHOI (hOpMYIIoii, Tabnuiiel, rpagkoM Io ee apryMeHTY; HaXOIUTh 3HAaUCHNE apryMeHTa 110 3HAYeHUIO (DYHKIIMH, 33 JaHHOM
rpadukoM nnm tabnurei;

OIpeNeNsATh CBOMCTBA QyHKIMK IO €€ TpaduKy; NPUMEHATh rpaduueckue NpencTaBIeHUs IPU PeIeHNH YpaBHEHUH, CUCTEM, HEpaBEHCTB;

OIUCBIBAaTh CBOWCTBA N3Yy4YEHHBIX (DYHKIIUH, CTPOUTD UX I'PAUKH;



UCIOJIb30BaTh MPUOOPETEHHBIE 3HAHNS M YMEHUS B IPAKTUUECKOM NeSTeIbHOCTH U TIOBCEHEBHOM KU3HU IS

BBIIIOJTHEHUS pacyeToB Mo Gpopmyliam, s cocTaBieHHs (GOPMYII, BEIPAKAIOIINX 3aBUCHMOCTH MEXKITy PEaIbHbIMU BEIMYMHAMU; [Tl HAXOXKACHHS HY>KHOU
(bopMyIIbl B CPAaBOYHBIX MaTepUaliax;

MOJICJIMPOBAHMUS MTPAKTUYECKUX CUTYaLU M UCCIIEIOBAHUH TOCTPOESHHBIX MOZIENIEH C UCIIOIb30BaHUEM arapara anreOpsl;

OIMCAHUS 3aBUCUMOCTEI MEXy (PM3MUECKUMHU BETMUYMHAMHI COOTBETCTBYIOIIMMHE (hOpMYIIaMH, TIPU

UCCJIEJOBAaHUM HECJIOKHBIX IPAKTUUECKUX CUTYALM;

MHTEPIIPETAlUU IPaUKOB peabHbIX 3aBUCUMOCTEH MEX1y BEIMYUHAMH.

T'eomempus

YMETh MOJIb30BaThCS FEOMETPUYECKUM SI3bIKOM JIJIsI OUCAHUS IIPEIMETOB OKPYKAKOIIETO MUPA;

pacrno3HaBaTh reOMETPHYECKHE (PUTYPBI, pa3iNyaTh X B3aUMHOE PACIIOJIOKEHHE;

n300paxkatb reoMerpuueckue GUrypbl; BBHIIOIHATH YEPTEXKHU IO YCIOBHIO 3a/1ad; OCYIIECTBIATH MpeoOpa3oBaHus QPUryp;

pacro3HaBaTh Ha YepTekax, MOJAETAX U B OKPYKaIOIIEeH 00CTaHOBKE OCHOBHBIE MPOCTPAHCTBEHHBIE TeNa, H300paXKaTh HX;

B IIPOCTEHUIIINX CITy4asiX CTPOUTH CEUEHHS M Pa3BEPTKHU MPOCTPAHCTBEHHBIX TeIT;

MPOBOJUTH OMEpalMy HaJl BEKTOPAMHU, BBIYUCIATH JUIMHY U KOOPAMHATHI BEKTOPA, YI'OJl MKy BEKTOPAMU;

BBIYHCIIATH 3HAYCHHS TE€OMETPUUYECKUX BETUUUH (JUIMH, YTJIOB, TUIOIIa e, 00beMOB); B TOM uncie: i yrios ot 0 1o 180° onpenensaTs 3HaAYSHUS
TPUTOHOMETPUYECKUX (DYHKIIMIA 1O 33JaHHBIM 3HAYEHHUSIM YTJIOB; HAXOAUTh 3HAYECHHUSI TPUTOHOMETPHUECKUX (PYHKIMH MO 3HAYSHUIO OJHOM U3 HUX, HAXOAUTh
CTOPOHBI, YIJIbI U IJIOIIAAN TPCYT'OJIbHUKOB, JJIMHBI JIOMAHBbIX, YT OKPY>KHOCTH, HJIOHIaZIGf/'I OCHOBHBIX T€COMCTPHUYICCKUX (i)I/II‘yp u (1)I/H“yp, COCTABJICHHBIX U3 HUX,
peliaTh TeOMeTpUYecKHe 3a7a4, OMMUPAsCh HAa U3YUYCHHBIE CBOMCTBA (PUTYP U OTHOUICHUH MEXy HUMH, IPUMEHSISI TOTIOIHUTEIbHBIE IIOCTPOCHUS,
anreOpandecKuil 1 TPUTOHOMETPUYECKHH arrapar, CoOoOpaskeHUs] CHMMETPHU;

MPOBOAMTH OKA3aTENbHbBIE PACCYKIACHHS MPH PEIICHUH 33]1a4, MCIOIb3ysl M3BECTHBIC TEOPEMBI, OOHAPYKHUBAsi BO3SMOXKHOCTHU IS UX MCIIOIb30BAHMS,
pelaTh NpOCTEHIINE ITITAHUMETPUIECKUE 3a]1a4i B IPOCTPAHCTBE;

UCTOJIb30BaTh MPUOOPETEHHBIE 3HAHUS H YMEHUS B PAKTUUECKOU JeSITETbHOCTH U TIOBCETHEBHOM JKU3HU IS

OIUCAHMSI PEATbHBIX CUTYallui Ha SI3bIKE T€OMETPUY;

pacueToB, BKIIOYAIOIINX MPOCTEUIITNE TPUTOHOMETPHYECKHE (hOPMYIIBI;

pelleHHs TEOMETPUUYECKHX 33/1a4 C UCIIOJIb30BAHUEM TPUTOHOMETPUH

PECHICHUA NPAKTUYCCKUX 3a1a4, CBA3aHHBIX C HAXOXKICHUEM I'COMETPUICCKUX BEJIMYUH (I/ICHOJ'H)SYSI npu HCO6XO)II/IMOCTI/I CIIPaBOYHUKU U TEXHUYICCKHC Cpe)ICTBa);
MOCTPOEHU T€OMETPUIECKUMH HHCTPYMEHTaMH (JIMHEHKa, YTOJIbHUK, HUPKYIIb, TPAHCIIOPTHP).

DJIeMEHTBI JIOTUKH, KOMOMHATOPUKH, CTATUCTUKK U TEOPUH BEPOSTHOCTEN

YMETh

IMPOBOANTH HECIOKHBIC T0KA3aTCIbCTBA, II0JTy4aTb HpOCTefIHIHe CJICACTBHA N3 U3BCCTHBIX W PAaHCC ITOJTYUCHHBIX YTBep)KJIeHHﬁ, OIICHUBATH JIOTHYCCKYTIO
IIPaBUJIBHOCTD PACCYXACHHM, MCIOJIB30BaTh IPUMEPHI IS WIUTFOCTPALMHI U KOHTPIIPUMEPHI JUIsl OTIPOBEPIKEHMS YTBEPKIACHUN;

U3BIIeKaTh HH(OPMAIINIO, IPEICTABICHHYIO B Ta0IUIIaX, HA AUarpaMMax, rpaukax; COCTaBJISATh TAONHUIIbL, CTPOUTH AUArpaMMbI U rpad UK,

pematb KOMOMHATOPHBIE 33/1a4u TyTEM CHCTEMaTUYEeCKOro nepedopa BO3MOKHBIX BApUAHTOB U C UCIOJIB30BaHUEM TPaBUIIa YMHOKEHUS;

BBIUMCIISTH CPEAHUE 3HAYCHUS Pe3yIbTaTOB U3MEPEHHIA;

HAXOJIUTh YacTOTY COOBITHS, UCIIOJIB3YsI COOCTBEHHBIE HAOIIOAECHUS U TOTOBbIE CTATHCTUYECKUE TaHHBIE;

HAXOJIUTh BEPOSTHOCTU CITyYaHBIX COOBITHIA B MPOCTEUIITNX CITyJasx;

UCIMOJIb30BaTh MPUOOPETEHHBIE 3HAHUS M YMEHHUS B IPAKTUUECKOM JesITeIbHOCTH U TIOBCEAHEBHOM JKU3HU JIJISL:



BBICTPAaUBAHMsI apTyMEHTALUH [TPU I0KA3aTeNIbCTBE U B TUAJIOTE;

pacIio3HaBaHUs JIOTHUECKH HEKOPPEKTHBIX pacCykACHUl;

3aIMCH MaTEMaTUUECKUX YTBEP KICHUM, J0Ka3aTebCTB;

aHaJIN3a PeaIbHbIX YUCIIOBBIX JIJaHHBIX, IPEJICTABIEHHBIX B BUJIE AUarpaMM, IrpaMKoB, TaOIuLI;

pelleHus] MPaKTUYECKUX 3aJad B IIOBCEAHEBHOM M NPO(ECCHOHAIBHON AEATEIbHOCTH C MUCIOJIb30BaHMEM AEHCTBUM C YMCIaMM, IPOLEHTOB, JUIMH,
ioniazeil, 00beMOB, BpEMEHH, CKOPOCTH;

petieHns yaeOHbIX U MPAKTHYECKHUX 33/1a4, TPEOYIOINX CHCTEMAaTHIECKOro epedopa BapuaHToB.

Bep()ﬂTHOCTL H CTaTUCTHKA

Yurate nHbOpMaIUIO, IPECTABICHHYIO B Ta0IMIaX, HA TUarpaMMax, peICTaBIsaTh JaHHbIe B BUJIE TaOJIHII, CTPOUTH AMArpaMMBbI (CTOJIOMKOBBIE
(crosib4aTkie) M KPYroBbIe) MO0 MACCHBAM 3HAYCHHU.

OnuceIBaTh U UHTEPIIPETUPOBATH PEANIbHBIC YUCIIOBbIE JaHHBIC, IPECTABICHHbBIE B TA0IHIIAX, HA JUarpaMmax, rpadukax.

Hcnonp30BatTh AJis OMKUCAaHUS JAHHBIX CTATUCTHUECKUE XapaKTEPUCTUKH: CpeHEe apu(MeTHUECKOe, MeIuaHa, HanOobIllee U HauMEHbIlIee 3HaYeHus,
pa3max.

Nwmets npeacTaBienye o ciayyailHOW M3MEHYMBOCTH Ha IIpUMepax LeH, PU3NUYEeCKUX BETMYMH, aHTPOIIOMETPUUECKUX JIaHHBIX, UMETh IIPE/ICTABICHUE O
CTaTUCTUYECKON YCTONYMBOCTH.

W3Bnekats 1 mpeoOpa3oBbIBaTh MHPOPMAIIHIO, IPEACTABICHHYIO B BUJIE TAOIUI, Tuarpamm, rpakoB, MPEACTABIATh JaHHbBIE B BHJIE TAOIUL, AUATPAMM,
rpaguKoB.

OnuceIBaTh JaHHBIE C TOMOIIBIO CTATUCTUYECKUX TMOKa3aTeNIel: CPeTHUX 3HAUYEHUI U Mep paccerBaHus (pa3Max, TUCIEPCUs U CTaHIapTHOE OTKJIOHEHHUE).
HaxoauTh 4acTOThI YUCIOBBIX 3HAYEHUN U YaCTOTHI COOBITHI, B TOM YHCIIE 110 PE3yJIbTaTaM U3MEPEHUN U HAOIIOICHH.

HaxomuTh BEposSTHOCTH CllydallHBIX COOBITHIA B OIIBITAX, 3HAsI BEPOSITHOCTH SJIEMEHTAPHBIX COOBITHH, B TOM YHCJIE B OMBITaX C PABHOBO3MOXXHBIMU
3JIEMEHTAPHBIMHU COOBITHUSMHU.

Wcnonp3oBate rpaduueckre MoJIenu: 1€pEeBO CIy4ailHOTO SKCIIEPUMEHTA, TuarpaMMBbl Diliiepa, yucioBas npsmMas.

OnepupoBaTh MOHATUSAMHU: MHOXKECTBO, IIOJIMHOKECTBO, BBIIIOJIHAThH ONEpPAlUU HAJl MHOKECTBAMU: 00bEIMHEHNUE, IEpECeUEHNUE, T0NIOTHEHHNE, TEPEUUCIISTD
3JIEMEHTBHI MHOYKECTB, IPUMEHSATH CBOWCTBA MHOYKECTB.

Hcnonp3oBathk rpadguueckoe NpecTaBIeHUe MHOXKECTB U CBA3EH MKy HUMHM JUIs OTIMCaHMsI TPOLIECCOB U SIBJICHUH, B TOM YHCIIE IPU PEIIeHUH 3a]1a4 U3
JPYTruX y4eOHBIX MPEAMETOB U KYpPCOB.

W3Bnekath 1 mpeoOpa3oBbIBaTh MHPOPMAIIHIO, IPEACTABICHHYIO B PA3JIMYHbIX HCTOYHUKAX B BUJE TaOIUI, 1UarpaMm, rpaukoB, MPECTABIATh JTaHHBIE B
BHJIC TAOJINII, TUArpaMM, TPapuKOB.

Pemrate 3a1aun opraHu30BaHHBIM EpeOOPOM BapHAHTOB, A TAK)KE C UCIOIB30BAHNEM KOMOMHATOPHBIX MTPABUII U METOJIOB.

Hcrnonb30BaTh onucaTenbHbIE XapaKTEPUCTUKH JUIsI MACCUBOB YMCIIOBBIX JIAHHBIX, B TOM YUCJIE CPEJHUE 3HAUYECHUS U MEPBI pACCENBAHMS.

HaxoauTh 4acTOThI 3HAaUEHUN U YaCTOTHI COOBITHUS, B TOM YHCJIE MOJIB3YICh Pe3yIbTaTaMU MPOBEAEHHBIX U3MEPEHUN U HAOTIOACHHIH.

Haxonuth BeposiTHOCTH CllydallHBIX COOBITHI B U3YYEHHBIX ONBITAX, B TOM YHUCIIE B ONbITAX C PABHOBO3MO)KHBIMU 3JIEMEHTAPHBIMH COOBITHSIMU, B CEPUIX
WCTIBITAHUH 70 MEPBOTO ycrexa, B Cepuax UcHbITaHui bepHyim.

Hmets npencrasieHue 0 CIly4aiiHOW BEJIMYUHE U O PaCIPENeIIEHUH BEPOSTHOCTEN.

Nmets npencraBineHne o 3aKoHe OOJBIIMX YUCET KaK O MPOSIBICHUH 3aKOHOMEPHOCTH B CIIy4aifHON M3MEHYMBOCTH U O POJIM 3aKOHA OOJIBIINX YUCEI B
NpUPOJIe U OOIIECTBE.
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136 4., 4 4. B Hemeaw — | — IV yeTrBepTH
Homepa | HanmeHoBaHue pa3je/ioB U TeM XapaKkTepHCTHKA OCHOBHBIX BU/I0B IeATEIbLHOCTH y4eHHKa | POpMbI Hara
YPOKOB (Ha ypoBHe y4eOHBIX JeiicTBHI) OpraHu3alMu | NpoBeaeHus
HEYPOUYHBIX
3aHATHH
I'naBa 1.Aaredpaunyeckue qpodu ( 21yac)
1 Anrebpanueckue apoou .OCHOBHBIC TOHATHSL. CopMyNMpoBaTE OCHOBHOE CBOMCTBO anrebpanyeckoil
2 OCHOBHOE CBOMCTBO aireopamdecKoi qpoou ApoGK 1 MPUMEHATL €10 ANA NPeobpasoeaHMs APO-
3 Geil. BLinonHATE OgicTBMA ¢ anrebpanyeckimm opo-
OcHOBHOE CBOHCTBO anredpandeckoi ApooH. BamMW, NPeOCTABNATE APOBHOE BLIDAXEHWME B BUOS OT-
4 ClTOKeHHe 1 BHIMHTAHME ATre0paIeckux Apobeit ¢ HOLIEHWA MHOMOMNEHOE, OOKA3LIBATL TOXASCTEA.
OIMHAKOBBLIMH 3HAMEHATEIISMHU. DopMyNMpoBaTE ONPENENEHWE CTENEHW C LENLIM No-
5 N Kaszarenam.
CrnoxeHue U BRIUUTAHHUE alreOpanuecKux Ipooeii ¢ BLINMCNATE 3HAYEHWA CTENEHeil C LienbiM nokasare-
OJIMHAKOBBIMU 3HAMEHATEIISIMU. nem
6 CrnoxeHue 1 BEIYUTAHHE anreOpandecKux Ipobeii ¢ POpPMYNUPOBaTE, 3aNWChIBATL B CUMBONMMECKOR DOp-
Pa3HBIMU 3HAMEHATEIISMH. ME ¥ WINIOCTPUPOBATE NPUMEDAMN CBOMCTEA CTEMNEHM
7 N C UenkiM NokazaTenem, NpUMMEHATE CBOMCTEA CTENEHM
CrnoxeHue U BEIYNTAHHE aredpandecKux Ipooeii ¢ NNA NPe0bPA30BAHMA BLIDAXEHWA W BEINUCNIEHMI.
PasHBIMH SHAMCHATCIIAMU. [BuinonHats Npeobpa30saHnsa PalMOHANLHLIX Bbipa-
8 CIoXeHHe U BBIYHTAHNE areOpandeckux Ipodeii ¢ MEHWIA B COOTEETCTEMKM C NOCTABNEHHON LEeNkD: Bhlge-
pa3HBIMHU 3HAMECHATEISIML. NATe EBagpaT OBYy-NeHa, uenyw 4acTe gpobu v np.
9 KoHTpoibHas padota Ne 1 ﬂDtﬂMEHHTI:- Npeofpa3oBaHns PaLWMOHANBHLIX Bbipaxe-
10 HWIA OnA pelweHna 3a0aqy.]
VMHOXKEHHE U JIETIEHHE aNreOpandecKux JIpooei. MpoBoAWTL OOKA3ATENLHLIE PACCYXOSHWA O KODHAX
BOSBC,[[@HI/IG aJIFeﬁpaI/I‘{eCKOI/I I[pO6I/I B CTCIICHD. YPEBEHEHWA C ONOPOIR Ha ONpeaeneHre KOpHS
11 YMHOKEHHUE U IeIeHIE aIre0pandeckux Apooe.
Bo3ssenenue anredpandeckoil ApoOM B CTENIEHB.
12 [TpeobOpazoBaHue palMOHATLHBIX BEIPAKEHHH.
13 IIpeoOpa3oBaHue palMOHAIBHBIX BEIPAKCHUN.
14 [TpeobpazoBanme palMOHATLHBIX BEIPAKEHHH.
15 IlepBble npeacTaBICHUS O PEIICHUH PAIlMOHATBHBIX
YpaBHEHUII.
16 IlepBrie npencTaBieHUs O PEIICHUH PAITMOHATBHBIX
ypaBHEHUH.
17 CreneHb ¢ OTPUIIATETBHBIM NMOKA3aTEIEM.
18 CTerneHb ¢ OTPHUIATEITLHBIM ITOKA3aTEIEM.
19

ITepeOop BapuanTOB. [lepeBo BapuaHTOB




20

ITepeOop BapuanToB. [lepeBo BapuaHTOB

21
Kontposannast pagora Ne2
T'nasa 2 .@yuxuus Y =+/X . CoiicTBa kBagpaTHOro Kopusi ( 194acos)
22 PaI_II/IOHaJ'IBHBIC qucJia. ONUCLIBATE MHOXECTBO ugnblx 4Yy4dcen, MHOXECTBEOD pa-
23 PaI_II/IOHaJ'IBHBIC quciJa. UHMOHaNBHBIX YMCen, COOTHOWEHWE MexX Oy 3THMMH MHO-
24 #ecTBaMi. CpaBHUEaTb W YNOPANOYMBATL PALMOHANb-
TToHsTHE KBaAPATHOTO KOPHS U3 HEOTPUIIATEILHOTO YHCTIA. HHIE YMCAR, BHINOMHATE RHNMCHCHUA © DALMOHAMHLIMM
25 .
TTonsarue KBaJApPaTHOI'0 KOPHs M3 HEOTPULIATCIIBHOI'O YHUCJa. HCNnami. mDDM}I'J'IHDDBETh onpepeneH4Me KeanpaTtHOo-
26 HppaiyoHanbHble YHCia. ro KOpPHA M3 HeOTPUUATENLHOro Yucna. Menons3oears
27 MHokecTBO JeMCTBUTEIILHBIX YHCEI. rpadme GYHKWMK y=Xx2 0N HAXO¥OSHWA KEaOPaTHBIX
28 KOpHEeA. Bulb4WMCnAaTh TOYHLIE U NPAUBNMREHHLIE 3HAYE-
®dynkups Y = X , €€ CBOICTBA U rpaduK. HWA KBAOPaTHbIX KOPHER, MCNOoNL3YA NpU Heobxomm-
29 MOCTH KaNbEYNATOP; NPOBOAMTE OLUEHKY KBaADaTHbIX
[ . kKopHeild. WMococnegoeatk aBHeHWe xZ=a; HaxoOouT
Oyuknusa Y =+/X, ee cBolicTBa U rpaduk. P HOB: » ' AuTe
TOMHBIE M NPUBNMKEHHLIE KOPHIK NpK a = 0.
30 CBOFiCTBA KBA/IPATHBIX KOPHEIL. WcocnenoeaTe CBOMCTEA KEAAPATHOMD KOPHA, NPOBOOA
31 YHMCNOBLIE 3KCNEDHUMEHTE C NOMOLLLK KaNbKyNATOPA,
CBOliCTBa KBaJPAaTHBIX KOPHEH. KOMNbIOTEpa. [JokasblBaTe CBOMCTEA KBAOPATHLIX KOD-
32 . Hel, NPUMEHATE MX K NpeobpazoeaHriD BblpaseHMA.
IIpeoGpa3oBaHue BIpaKEHUI, COIEPKAIIUX ONEPALIUIO BL4MCNATE 3HAYSHWA BhIDEXEHWA, COOSpHaALLMX KBa-
W3BJICUEHUsI KOPHSI. OpaTHbIE KOPHW; BbipaXaTe MNEPEMEHHLIE W3 reomMe-
33 N 6 . TpHUYECKMY W DU3MYecEy Dopryn.
pCcoOPa30BaHNC BRIPAKCHUH, COACPIKAINX OIICPATIUIO MpUEOOMTE NPUMEDLI MPPALMOHANBHEX 4YWCEen; pac-
W3BJICUECHUsI KOPHSI. NosHaBaTh PALUMOHANBHLIE W MDPALWOHANLHLIE YWMCNA;
34 . naobpaxarte OSACTEMTENEHBIZ YYMCNa TOHKAMW KOODOM-
HpeO6pa3OBaHHe BRIPAKCHHUH, CONCPKAIHNX OLICPAIMIO HATHOW NpamMoi. HaxoauTes OeCATHUYHBIE NPMBNMKEHIMA
HU3BJICYCHUA KOPHA. PALMOHANBHBEIX M MPPALWMOHANLHEIX YMCEeN; CPaBHMBATL
35 o M YNOPAOOYMBAT A
Monyinb aeiicTBuTeNnbHOTO uncna I 'paduk pyHknmm y=|x| ynopsano Th AGNCTEMTENLHLIE MUCNA. OnucLiaaTe.
36 MHOMECTED ASiCTEMTeNLHLIX YACEN.
Mouyns nelicTBurensHoro uncna I'papuk GyHkimn y=|X| HMcnonszoeate B NUCbBMEHHONR MaremMaTU4eckol peyin
37 - ofosHavYeHWA W rpaduyeckne M300paxeHna YACNOBbIX
Mopyns aeiicTButensHoro yncaa I'padgux pyHknmu y=[x| MHOMECTE, TEOPETHKO-MHOMECTEEHHYHD CHUMBONMKY.
38 . Boi4MCNATE 3HA4YeHWs dyHKLMA ¥y = x , y=| x|, co-
HpOCTeI:ImHe KOMOMHATOPHBIC 3a/1a4H CTaENATE Tabnuubl 3Ha4YeHWA GYHKLMK, CTPOWTE rpa-
39 HpOCTeI/IH.H/Ie KOM6I/IHaTOpHI)Ie 3aJa49u Cb“““ qijKmﬁ V= er; V= | N | M KYCOYHB deI-CLI,MIF‘I:
40 KontpoasHnas padora Ne3 ONMCLIBATE MX CEOMCTEA Ha OCHOBE rpadMyYecKux npen-
cTaeneHuii. Mcnone3oeaTe OYHELMOHANBHYHD CHM-
BONWKY ANA 3anick $akTos, CEASAaHHbIX C hyHKLMAMK,
oBoralan oneT BeINONHEHWA 3SHAKOBO- CUMBONMYECKMX
OefcCTEWA; CTPOWTE DEYEBLIE KOHCTPYELMMK C WCMOoML-
30BaHWEM dYHKLWOHANEHOR TEPMUHONOMAW
I'naBa 3. KBagpartnasi pynkuusi. @yukuus Y=K/X.(17 uacos)
41 o
DyHKIUA y=kx2, €¢ CBOMCTBA U TpaduK.
41

®ynknus y=Kx°, ee cBo#cTBA U TpaduK.




43

@yukuus y=Kk/X, ee cBoiicTBa U rpaduk.

44 ® =Kk/X o BeHMCNATE IHA4YeHWA $YyHKUWWA, IafadHHex d$opMmyna-
yHKUsE y=K/X, ee cBoiicTBa U rpaguk. M (MNP HEOBXOOAMMOCT MCNONL30BATE KANLKYNATOD);
45 KonrpoanHas padora Ned COCTABNATE TAGNMLULI 3HAYSHMIA DYHELIMA.
Y K
46 [MapasiensbHblii nepenoc rpaduka. Kak moctpouts GyHkiu | BeMMCNATE  sHaveHws  dyHkuWia - y=kx ¥ =,
y=f(x+l), eciit u3Becren rpaduk pynxuun y=f(x). y=ax?+ bx+ c, COCTARNATE TAGNMULI 3HAYEHWA (yHK-
47 I[MapauienbHblii nepeHoc rpaduka .Kak mocTpouTh GyHKIUO | WM CTROMTE  rpadukn  DyHKLMA -y = fo, =%
y=f(x+1), eciu u3Becren rpadpux Gyuximu y=Ff(x). ¥=ax?+bx+C€ W KYCOMHbIX OYHKUMIA, ONWUCLIBATE WX
48 N CEOMCTEA Ha OoCcHOBEe rpaduyYecKux npencTaBneHKiA.
HapaJmeJILHLII/I nepeHoC l“pa(bI/IKa. Kak NOCTPOUTH @yHKHI/IIO Hcnons3oeats pyHKUWMOHANBHYID CHMMBONWMKY ONA 3a-
y=f(x)+m, ecau usBecten rpaduk dyukiwn y=f(X). nucK pasHoobpasHbix GakTos, CEBA3aHHLIX C paccma-
49 IMapannensHelii nepenoc rpaduka. Kak mocrpouts GyHkipuro | ' PHEasmeinmi PyHkumaMM, 0GOralan ONGLIT  BLINON-
—f | —f HEHWMA 3IHAKOBO-CHMMBONMMYECKMX OSACTEWMA, CTpOMTb
y=f(x+I)+m, ecnin usBecren rpapux pynximu y=f(x). peYeBLIE KOHCTPYKLUMA C WCMNONL30BaHWeM GyHKLIMO-
50 [NapannensHbiit nepeHoc rpaduka. Kak mocTpouTh QYHKUUIO | HankHoi TepMuUHONorMK. Monons3oBaTe KOMMLHTED-
y=f(x+I)+m, eciu u3Becren rpaduk QyHKIHH y=f(x). HblE MNPOrpamMmel 008 WMCCNEe00BEaHWA NONOXEHWA Ha
51 5 KOOpOMHATHOR nnockocTy rpadwkoe dyHEWWA B 3a-
CDYHKLII/I}I y=ax +bX+C, €€ CBOMCTBA U Fpa(bI/IK. BWMCHMMOCTHM OT 3HAYEHWA KO3 DUUMEHTOB, BXOOALLLMX
52 @ _ 2+b + . B dhopMyny. PAacno3Haeate BMOLI M3YYasemMbix GYHKLMA.
YHKIWs y=ax“+bx+C, ee cBOKCTBa U rpaduk. MoKa3LIBATE CXEMATUHYECKA MONOXEeHWE Ha KOoopaM-
53 CDyHKI_[I/IH y:ax2+bx+c, ee CBONCTBA U r‘paq)mc. HATHO@ NNOCKOCTH rpadKkos dyHKUWA Braa y= kx®,
v K
>4 Fpa(I)quCKoe PECIICHUC KBAJIPATHBIX YPABHCHUU Y= x° y=ax®+bx+cC B 3aBACHMMOCTH OT 3IHaveHKA
55 OpranunzoBanHbIi iepeOop BapuanTos. IIpocreiimme KOS PUUMEHTOR, BXOOALLMX B DOpMyny.
HMcnonszoearte @YHELWMOHANBHO-IRadQuruyYecKke npen-
BePOHTHOCTHBIe :ia,[[aql/l = CTaeneHHWA OnA pelueHMA M MoccnenoeaHMA ':,'DEEHEHI"IIF'I.
56 OpraHH3OBaHHBH/I Hepe60p BapHaHTOB. HpOCTeI/IIHI/Ie [CTpouTe rpadmkK GyYHKUMIA Ha ocHOBe npeobpazoea-
BEPOSITHOCTHBIE 3a/1a4H HWA M3BECTHbLIX MpadUKos.]
57 KontpoabHas padora NeS no teme:
I'nasa 4. Kpagpatnslie ypaBHenusi.( 20 yacoB)
58 MposoOouTe OoxKasarTeNbHbIe PaAcCy#O0eHMA O 2 KOPHAX
KBaZ[paTHI)Ie YpaBHCHUS. OCHOBHLIe IIOHATHA. yPpasHeHMA C OonNnopoi Ha onpegensHvue KopHA, OyHK-
59 DopMyITbl KOpHEH KBaJPAaTHOTO YPaBHEHUSI. HACHATBHEIE CEONCTER BRPEmSHi.
= FacnozHaeaTs MUMHEeRHLIE 1M KE3OPATHLIE YDaBRHEH A,
60 (DOpMyJ'ILI KOPHCHU KBAJIPpATHOI'O YPABHCHUS. uensie 1 apobHble ypasHeHMA.
~ Pewars KkBanpaTHLIE YDaBHSHKMA M YPaBHEeHWA, CBOO0A-
61 (DOpMyJ'ILI KOPHCHU KBaIPpATHOI'O YPAaBHCHUS. LMECA K HUM: PELLATE APOGHO-PALMOHANLHBIE 1 MDO-
62 PaIH/IOHaJII)HI)Ie YpaBHCHUS. cTeAwme MppPaunMoHaAnbEHLIE YDaBHEHKMA.
OnpensenaTe HANMYWMEe KOpHeiM KBaapaTHOND ypaesHeHIMA
63 PaHHOHa‘HI’HHe ypaBHeHHH' no OMcKpmMaHaHTy 1 koasddguumentTam. [Moconeposarts
64 PaI_II/IOHaJ'II:HBIC YpaBHEHHS. KBanpaTHee ypasHeHMAa c ByxkBeHHbIMKM KoDdume -
Tami.]
65 PanyionansHble ypaBHEHUS KaK MAaTEMaTHUYECKHE MOJEIN PacnosHaEaTL KEANDATHLIA TPEXUNEH, BLIACHSTL BOD-
PCAJTBHBIX CPITyaLII/Iﬁ. TekcToBbIE 33/ 1a9H1 FMOMXHOCTE PAZINOXKEHWA M0 HA MHOXKWTENM, NpeacTas-
NATE KBEAONDATHLINA TREXYNeH B BMOS NpPOMIBEneHMA M-
66 PanmonanbpHble ypaBHEHHS KaK MAaTEMAaTUUECKUE MOJIEHN HETI MBI MHOMATENEA.
peaJ‘IBHLIX CI/ITyaHI/If/i. TCKCTOBLIC 3aﬂaqn Pawars TekcToBse 2aaaqdHs anrefbparqHecEmpd Crnoco-
BomM: NepexoMTes OT CnoBecHOl oprMynNMpoBKIA 38—
67 PanrionansHbIe ypaBHEHUS KaK MAaTEMaTHUECKUE MOJIEIIH AAYMK K AnreGRanvecKoi MOMen NyTém COCTARMNEHNR
peaHI)HI)IX CI/ITyaHI/Iﬁ. TEKCTOBBIG 3a,Z[aT-II/I YPaBHEHMA, pellLaTe COocCTaBneHHOE ypagHeHuMe, MHTED-
" npeTHMposats pesynstart. [Hax<ooumTs uwensie kKopHK
69 Enie onHa dhopMmysa KOpHEH KBaApaTHOIO YPaBHEHUS.




70

Teopema Buera. PaznoxxeHne kBagpaTHBIX KOpHEN Ha
JIMHEHHbBIC MHOXKHTEIH.

71 Teopema Bueta. Paznoxxenne KBagpaTHBIX KOpHEH Ha
JMHEHHBIE MHOXKHUTEIIH.
72 Teopema Buera. Pa3noxeHne KBaipaTHBIX KOPHEN Ha
JMHEWHbIE MHO)KHTEIH.
73 JepeBo BapuanToB. IIpocTeiiiirie BeposSITHOCTHBIE 3a/1a4H.
74 Hepeso BapuanTos. [IpocTeiinirie BeposSTHOCTHBIE 3aJa4H.
75 WppanmoHanbHble YpaBHEHMSL.
76 WppanmonanbHble ypaBHEHHS.
77 Kontpoabnast padora Ne6
I'naBa 5. HepaBencrtBa ( 16 yacoB)
78 CBOIiCTBa YHCIOBBIX HEPABCHCTB. DopMyNMpoEaTE CEOMCTBA YWCNOBLIX HEDABEHCTE,
79 CBOMCTBA YNCIIOBBIX HCPABCHCTB. WANIOCTPMPOBATE MX Ha KOOPAMHATHOM NPAMOI, AOKa-
80 HCCH@HOB&HI/IG q)yHKHI/Iﬁ HAa MOHOTOHHOCTE 3blBATh anreﬁpamecm: NpUMEHATE CBOMCTEA Hepa-
- BEHCTE B X008 pelleHus 3anad. [[okasbieaTe Hepa-
81 HccnenoBanne QyHKIMI HA MOHOTOHHOCTb BEHCTEA.]
82 PenieHne nMHENMHBIX HEPABEHCTB. PacnosHaBaTe NMHERHLIE W KBAOPATHLIS HEpPaBEHCTEA.
83 Pelenye TMHENHBIX HEPABEHCTB. Pelars NMHedHbIE HEPABEHCTEA; PELLATE KEAADATHLIE
84 PelleHne KBa[PATHBIX HEDABEHCTB. HEPABEHCTEA, WCNONL3YA rpaduyeckde npeacTasne-
85 PeHJeHHe KBAIDATHEIX HEDABEHCTE HUWA. Mcnone3oeate 3anMce 4Mcen B CTaHOApPTHOM
Ap P : BMOE ANA BhipaXeHWa pasmepos obbLekToB, ANWUTENb-
86 Penrenne KBafpaTHbIX HEPABEHCTB. HOCTH NPOLECCOE B OKPYXawwen mupe. CpasHuears
87 Koutpoabnas padora Ne7 HACAA W BENWHUHBI, 3AMNWCaHHLIE C WCNOML30BAHWEM
88 [TpubsmKeHHbIC 3HAYCHNUS ICHCTBUTEIBHBIX YHCEI, crenciu 10. Mcnons3osarh pasHuie GOPMLEL 38MMCH
MOTPEITHOCTh MPUOIMKESHUS, TIPUOIIMKESHHIE TI0 HEOCTATKY RPUBRIGKEHHED SHAYESHMS, ABNATS BLIBOAI O TOHHOCTH
6 ﬂDHﬁ-ﬂHXEHHH no WX 3anKicK. BeiNONHATE BIMHMCNEHMA
1 u3 LITKy = C peantHbIMK OaHHEIMKW. BRINONHATE NPUMEKMOKY M OLEH-
89 [TpubnmxeHHbIe 3HAYCHUS ACHCTBUTEIIBHBIX YUCE, Ky DE3YNLTATOR BIMUCNEHMIA
MOTPEIIHOCTD MPUOINKESHUS, TIPUOJIMKESHHUE TI0 HEAOCTATKY
1 U30BITKY
90 CraHapTHBINA BU]T YHCTIA.
91 [pocreiitme KOMOMHATOPHBIE M BEPOSITHOCTHBIC 33/1a4H
92 [pocreiite KOMOMHATOPHBIE M BEPOSITHOCTHBIC 33/1a4H
93 [Ipocreiimme KOMOUHATOPHBIE i BEPOSTHOCTHBIC 33]1a41
BeposaTHocTh U cTaTucTHKA (344)
94 [Ipencrasnenne nanHbIX B Tabnumax. [IpakTuaeckme
BBIYHCJICHUS 110 TAOJUYHEBIM JJaHHBIM. V3BIIcueHue 1
WHTEPIpeTanus TaOJIMYHBIX TAHHBIX
95 I'padmgeckoe npeacTapneHre JaHHBIX B BUZE KPYTOBBIX,

CTOJOMKOBBIX (CTOJIOUATHIX) quarpamMm. UTeHue u
noctpoenue nuarpamm. [Ipumepst qemorpadudeckix
JarpaMmm




96

[Ipaktuueckas padora "Tabmuue» u «luarpaMmbny

97 Yucinopsie Habopsl. CpenHee apupMeTHICCKOES

98 Meauana 4uca0BoOro Habopa. Y CTOMYHBOCTE MEIUAHBI

99 [pakTuueckas padora "Cpennue 3HaYCHUS"

100 HauGonbiee u HanMeHbIIIee 3HAYCHUS YUCIOBOTO Habopa.
Pa3max

101 OTKIIOHEHUSI

102 Jlucrepcust 4ucIoBoro Habopa

103 CrangapTHOE OTKJIOHEHHE YHCI0BOro Habopa. JnarpaMmel
paccenBaHus

104 CrnyyaitHas N3MEHYHBOCTH (IpuUMepshl). YacToTa 3HaUeHHI B
MacCHBE JaHHBIX

105 ['pynnupoBka

106 I'ucTorpammel

107 [TpakTnueckas padora "CiydaitHast HI3MEHYUBOCTE"

108 I'pad, Bepmmaa, pedpo. [Ipencrasienne 3a1adu ¢ MOMOIIBIO
rpada. CtenieHb (BaJICHTHOCTH) BepIIMHbL. Yucio péoep u
cyMMapHasl cTeneHb BepiiuH. Llenb 1 nuki

109 Herns u nuka. [IyTs B rpade. IlpencraBnenue o cBI3HOCTH
rpada. [IpexcraBiaenue 06 OpHEHTHPOBAHHBIX rpadax

110 Hepeso. CBoiicTBa iepeBa: €TUHCTBEHHOCTb ITyTH,
CYIIECTBOBaHUE BUCSYEH BEPIIUHBI, CBSA3b MEKIY YHCIOM
BEPIIMH U YUCIOM pEdep

111 [TpaBuito yMHOXEHUS

112 CrnyyaifHbIil OIIBIT U ciTy4aiiHoe coObITHe. BeposTHOCTD 1
gacToTra coObITHS. POJIb MaJTOBEPOSITHBIX U PAKTHUECKH
JOCTOBEPHBIX COOBITHII B IPHPOJE M B OOIIECTBE

113 Moserta 1 urpajgbHasi KOCTh B TEOPUU BEPOSITHOCTEM.
[TpakTnueckas padorta "HYacTora BeImaaeHus opia

114 MHoskecTBO, MoAMHOXecTBO. Onepann HaJ MHOKECTBAMHU:
00BbeTMHEHUE, IEpECeUCHHUE, TONOTHEHUE

115 CBoiicTBa omeparuii Hal MHOKECTBAMH: TIEPEMECTUTEILHOE,
codeTaTeNbHOe, PACIPEACUTENbHOE, BKITIOUCHHSI.
I'paduueckoe npencTaBaeHne MHOKECTB

116 OnemenTapHble coObITHs. CityyaiiHble COOBITHS

117 BiraronpusaTcTBYyIONIHE DIIEMEHTAPHBIE COOBITHS.
BepostHOCTH COOBITHIA

118 OnBITHL ¢ PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH.
CaydaiiHblii BEIOOD

119 [IpaxTrueckas padora "ONBITE ¢ pABHOBO3MOXHBIMH
3JIEeMEHTapHBIMH COOBITUIMU"

120 [TpoTHBOMONOKHOE COOBITHE

OcBaMBAaThE CIIOCOOKI TIPEICTABIISHHS
CTATHCTUYECKHUX JAHHBIX H SHUCIOBBIX
MAaCCHBOB C IMTOMOIILIO TAOIHMI] H AHarpamMm C
HMCHOOJIB30BAHHEM aKTyallbHBIX H BasKHBIX
MaHHEIX (AeMorpadHuieckre JaHHBIS,
IIPOU3BOJICTBO NMPOMEINLUICHHOH U
CeJIbCKOXO035HCTBEHHOH IMPOIYKIIHH,
0oOmIeCTBEHHEIC H IPHPOIHEBIC IBJICHHA).
H3yuaTh MeTOoAbI paboThl ¢ TAOTIHYHBIMH U
rpaUHeCcKHMH TIPE/ICTABICHHUAMH JaHHBIX C
ITOMOIIEIO HH(PPOBEIX PECYPCOB B X0OJ1€

IIpaKTHYECKHUX padoT
OcpamBaTe NOHATHN: YHCIIOBOH HadoOp,

Mepa HeHTpaJlbHOH TeHaeHIHH (Mepa
HeHTpa), B TOM 9HCJIe CpelfHee
apudMeTHUISCKOS, MeaHaHa.

OnHcbIBATE CTATUCTHYECKHE JaHHBIE C
OIOMOIIBIO CPEeOHEero apH(PMEeTHISCKOTO H
vMenuaHel. PemaTe 3ama<m.

HUzyuaTes cBolicTBa CpeIHHUX, B TOM YHCIIE C
IOMOINBIO ITH(PPOBBEIX PECYPCOB, B XOIOe
OpakTUYecKHux padboT.

OcpauBaTE NOHATHSI: HAHOOIBIIIECE H
HAaMMEHBIIee 3HAYSeHHsI YHUCIIOBOI0O MacCHBAa,
pa3zMax.

OcBaHBaTh NOHATHA: YACTOTA 3HAYCHUI B
MAacCCHBE JaHHBIX, IPYIIHPOBKA JaHHBIX,
THCTOrpaMMa.

CTpPOHTEL 1 AHAJIM3HPOBATE THCTOIPAMMEL,
noaAdMpaTh NOJAXOMANIHI AT TPYIITHPOBKH.
OcpauparThk rpaH4ecKue IIPeACTaBICHHUA
pa3sHBIX BHIOB CIy4aiiHOH M3MEeH4YHBOCTH, B
TOM 4HCJIE C IIOMOILIBIO HH(PPOBEIX PECYPCOB,
B XOJIe IIPaKTHYeCKOH pabGoThl

OcBanBaThs NOHATHA: rpad, BeplInHa
rpadpa, pedbpo rpada, crenens (BaJIeHTHOCTE
BEPILIHHBI), LIeNb H ITHKII.

OcBauBaTh NOHATHA: IYTE B rpade,
siinepoB nyTh, 00xo0J rpada,
OPHEeHTHPOBaHHLIH rpad.

PemraTs 3aa4M Ha IMIOUCK CYMMBI CTelIeHei
BepIIHH rpada, Ha MOUCK oO0xona rpada, Ha
IIOMCK INYTCH B OPHEHTHPOBAaHHEIX rpadax.
OcBauBaTk CIIOCOOBI IIPEJICTABIICHHUS 3aaa4d
H3 Kypca ajlreOpbl, FTCOMETPHH, TCOPHH
BEPOATHOCTEH, IPYIrHUX IIPEAMETOB C
MOMOIILIO TpadoB (KapThl, CXEeMBI,
ITEKTPHYCSCKHE HenH, (PYHKIMOHAIBHBIS
COOTBETCTBHSI) Ha IpHMepax

OcBauBaTh NOHATHSA: CIIy4JaiiHEIH ONBIT U
ciy4aiiHOe COOBITHE, MaIOBEPOATHOE U
OpakKTHYCCKH JOCTOBEPHOC COOBITHE.
H3y‘lﬂTb 3HAYUMOCTh MaJlIOBEPOATHBIX
CcOOBITHI1 B IpHpo/ie 1 o0LIecTBe HA BasKHbBIX
npuMepax (aBapHH, HeCYaCTHBIE CIIydaH,
3aluTa NepCcoOHAIBLHOH HH(OopMaLHK,
nepenaya JaHHbBIX ).




121 Jluarpamma Diinepa. OGbeHHEHHE U epeceueHHe COObITHIT | OCBAMBATE NOHSTHS: MHOXECTBO, 3IEMEHT
MHOXECTBa, MOIMHOMXKECTBO.
122 HecoemectHbie coObiTrs. DopMyia CoKeHUs BLINOAHSITS ONEPAIHE HAJl MHOXKECTBAMH:
BepOHTHOCTeﬁ 00BbEeIHHEHHE, nepecedyeHue, JOMOJIHEHHE.
123 [TpaBHIO YMHOKESHHUS BEPOSITHOCTEH. Y CIIOBHAS Henoan308aTe. cpoficTsa:
H 6 rnepeMecTHTElIbHOE, COYeTaTelIbHOE,
BeposiTHOCTh. HezaBucumele coObITHS PACTIPE AEHTENEHOE, BITIONCHHS,
124 Hpe,Z[CTaBJ'IeHI/Ie CJIYYauHOTI'O OKCIICPUMEHTA B BUAC AE€PEBa Hcnoab3oBaTh rpadguieckoe
125 [ToBTOpenue, o6o6IeHNe. [IpeacTaBacHe JaHHBIX. TIPCICTABICHHE MHOXKECTE MPH OTIHCAHIH
O pPe€ajlbHBIX NPOLECCOB H SIBJIEHHH, ITPH
mycaTellbHas CTaATUCTHUKA pellleHHy 32,34 U3 IPYTHX YIeBHbIX
126 HOBTOpeHI/Ie, o0o0menwue. I' pa(bm OpeIMEeTOB H KYPCOB
" ~ OCBal’IBElTb MOHATHH: B3aHUMHO
127 KonTponbHas pabora mo temam "CiryqaiiHbIe COOBITHS. POTHBOMONOAHIIE COOMTHS, ONEpaLH HA
BepOﬂTHOCTB. Fpa(bbl" COOBITUSIMH, OOBbEJUHEHHE U IIepecedeHne
coOwITHii, quarpamma Diinepa (Diinepa—
BeHHa), COBMECCTHBIC H HCCOBMECTHBIC
COOBITHA.
Hsyqa"rb TEOPEM])I o BepOHTHOCTI/l
oOBeqUHEHHA ABYX coOBITHI ((hopMynsr
CIIOKCHMHSA BCPOHTHOCTCﬁ).
Pe].l.[EITL 3amgavuM, B TOM HHCIIE TEKCTOBLIC
3ada4dH Ha OIIPEACIICHHE BepOﬂTHOCTeﬁ
061:6)1HH€HHH H NIepECCHCHHA COOBITHH C
MOMOIIIBIO YHCIOBOI ﬂpﬁMOﬁ, AHarpamMm
Diinepa, (pOpMYyIIbl CIOKEHHUS BEPOSITHOCTEN,
OcBauBaTh MOHATH MNpaBHJI0 YMHOMKCHHA
BEDOXTHDCTEI:.[, YCIIO0BHasA BEPOATHOCTS,
HE3aBHCHMBIC COﬁBITP‘H’I HBPCBQ cnyt{aﬁl—mro
onsira.
H3yuaTh cBOMHCTBA (OnpeeneHus)
HEC3aBUCHMBIX COGbI THA.
Pemiarn 3ajia4vm Ha OHnpeaAc/ICHHC U
HCIIOJIB30BAHHE HE3ABHCHMBIX COOBITHIL.
PemraTh 3a1a4M Ha MOHCK BEPOATHOCTEI, B
TOM HHCJIC YCJIOBHBIX, C HCIIOJIB30BaAHHEM
Jiepera cnyqal“ﬂ-mro onsiTa
IoBTOpenne (9 yacon)
128 [ToBTOpenwue mo Teme «ParmoHanbpHBIE YPaBHEHUS.
Panmonanvubie HepaBeHCTBa» «IIpeobpazoBanue
PaIMOHATBHBIX BBIPAKCHHI)
129 IToBTOpenwme mo Teme «PanmroHanbHBIC ypaBHCHUS.
Panmonanvubie HepaBeHCcTBa» «[IpeobpazoBanue
palOHANBHBIX BRIPAKCHUI
130 [Mosropenue 1o teme: «Dyukuun Y =+/X, y=k/x,
y=ax2+bx+c ,MX CBOMCTBA U TrpaduKu
131 [Mosropenue 1o teme: «Dyukuun Y =+/X, y=k/x,
y=ax2+bX+C ,MX CBOMCTBA U TpaduKu
132 IToBTopenue mo treme «CructemMbl ypaBHeHHH. CHCTEMBI
HEpPaBEHCTB)
133 IToBTopenue no Teme «Cucremsl ypaBHeHUM. CHCTEMBI

HCPABCHCTB»




134 IToBTOpenue o Teme: ParyoHanbHbIe ypaBHEHUS Kak
MaTeMaTHYeCKHEe MOJEIH pealbHbIX cuTyarui. TekcToBble
3a1a4u

135 [ToBTOpenue no Teme: PanmonansHble ypaBHEHHS KaK
MaTeMaTHYEeCKUE MOJICIH PeabHbIX CUTyaluil. TeKcToBbIe
331491

136 KonTtpoannas padora Ne§ 3a roa

['paduik KOHTPOIBHBIX paboOT

KonTposabHubie padoThl

Kontponbnas pabota Nel «CroxeHnue u BeIYUTaHHE Ipo0Oeii»

KonTponbnas pabora No2 «Anrebpandeckue 1poou»

Kontponbnas padota Ne3 no teme: «DyHKIUS €€ CBOWCTBA U TPaduKy.

KontposnbHast pabota Ne4 o teme: «KBagpaTuuHas QyHKIUI.

KonTtposnbHast pabota Ne5 no teme: «KBajpaTHble ypaBHEHUS».

KonTponbnas padota Ne6 no teme: «Perienne kBaipaTHbIX U PallMOHAIbHBIX
YPaBHEHUW.

KonTponbnas pabora No7 mo teme: «HepaBeHcTBay.

KonTponbnas padora Ne§ 1o teme: "CiyuaiiHble coObITHSA. BepoaTHOCTD.
I'pacer”

KonTponbnas pabora Ne9

I'eomerpus 8 kmacc

Nemt | Tema ypoka @®opMmebl opranuzanuu | Jlara nposeneHust XapakTepUCTHKA OCHOBHBIX BHJIOB JICATEILHOCTH YUeHHUKa(HA YPOBHE YIEOHBIX
/m HEYPOYHBIX 3aHATHIA NEWCTBHH)
1 2 3 4 5
Paspes 1. YersipexyroabsHuku (14 yacos)
1 MHOTrOyronbHHKH. OOBACHATH , YTO TAKOE MHOT'OYT'OJIbHUK, €I'0 BEPIINHBI, CMEXHbIE CTOPOHBI,
2 MHOrOyTOIbHHKH. JMaroHalu, n300paxarhb U paclio3HaBaTh MHOTOYTOJIbHUKU Ha YepTexax;




[Tapannenorpamm

ITapannenorpamm

IIpusHaku napauienorpaMma

oo~ W

Pemienue 3agau no teme
«ITapannenorpamm»

MOKAa3bIBaTh JIEMEHTH MHOTOYTOJIbHUKA €TI0 BHYTPEHHIOK U BHEITHIOIO
o0xactu; opMyTUPOBATH OMPEAEIEHHE BHITYKIOTO MHOTOYTOJTEHUKA;
M300paxath U pacro3HaBaTh BHIMYKJIbIC U HEBBITYKIILIC MHOTOYTOJIbHUKH;
(hopMyIIMPOBATh U JTOKA3bIBATh YTBEPHKICHUE O CYMME YTJIOB BBITYKIIOTO
MHOTOYTOJIBHHKA; OOBSICHATH , KAKHE CTOPOHBI (BEPIINHBI) YETHIPEXYTOIbHUKA
Ha3BIBAIOTCS IPOTHBOIIOJIOXKHBIMU; (POPMYITUPOBATH ONPEIeIICHUS

7* | Pemenne 3ana4 no Teme Hcenenosarenbckas napajnjenorpamma, Tparneuuy, paBHOOEeIPEHHOH U IPSMOYTOJIbHOM Tpamneu,
«ITapasnenorpams ACATCIABHOCTD [pSMOYTOJIbHUKA, poMOa, KBaJpara, n300pakarh ¥ Paclio3HaBaTh 3TH
8 Tpanerus YETBIPEXYTOJILHUKH; (POPMYIIMPOBATE M IOKA3bIBATh YTBEPIKACHUS 00 UX
9 Tpanerus CBOMCTBAax U NPU3HAKAX; pellaTh 3a7a4l Ha BBIUUCIEHUE, JOKA3ATEIbCTBO,
10 | Teopema Daineca MOCTPOCHNUE, CBA3aHHBIC C BUIAMHU YETBIPEXYTOJBHUKOB; OOBICHATH KaKUeE JBE
11 | [IpssMOyTOTBHUK TOYKH HA3BIBAIOTCS CHMMETPUYHBIMU OTHOCHUTENHFHO MPSIMOH (TOYKH), B KAKOM
12 | Pom6. Kpanpar ciydae (Urypa Ha3pIBaeTCd CUMMETPHUYHOW OTHOCHTENHHO MPSMOW(TOUKN) U
13* | Pemenye 3a1a4 110 TeMe O6pasoBatenbHas YTO TaKoe OCB(ueHTR) CUMMETPHUHI (Ivmrypbl; NPUBOIUTH NPHMEPBI ¢uryp, )
T IpAMOYToTbHUK. POMG. urpa 06naz[a}0mn)v( oceBoi (ueliTpam,Hon) CHMMETpHEH, a TAKKe PUMEpLI 0CEBOH 1
Kpazpar HEHTPAIBEHON CUMMETpHEH B OKpYysKaromei Hac 00CTaHOBKE
14 | OceBas u ueHTpaIbHAS
CUMMETPUH
15 | KonTpoanHasi paGora Ne 1 mo
TeMe «YeThIpexyroabHuKm)
Paznen 2.11nomaau (144)
16 | Ilnomagbs MHOTOYTOJIBHUKA OOBSICHATB, KaK IPOU3BOUTCS U3MEPEHHUE TUIOMIAAeH MHOTOYTOJIbHUKOB;
17 | Inomans mpaMoyronsauKa (dhopMynupoBaTh OCHOBHBIE CBOWCTBA IUIOMIAeH M BBIBOJUTH C MX TIOMOLIBIO
18 | Tnomas napanierorparia TpoexTras (1)OpMyJ]LI‘ IIomaznef NpsMOYroJbHIKa, MapajlIeiorpaMma, TpeyrobHiKa, -
Tpaneuun; GopMyIMpOBATh U IOKA3bIBATh TEOPEMY 00 OTHOIICHUH TUIOMIAAeH
ACATCIILHOCTR TPEYTOJIbHUKOB, UMEIOIIUX 110 PABHOMY YTI1y; (POpMyIIMpOBaTh U IOKa3bIBATh
19 [Tnomane TpeyrompHKa ..
teopemy [Tudaropa n obpaTtHyro eii; BBIBOIUTh Gopmyny ['epoHa /st mutomanm
20 | Inomanp TpeyrobHiKa TPEyroJbHHKA; PEIIaTh 33/1a41 Ha BBIYUCICHUE U JOKA3aTeIbCTBO, CBI3aHHBIE C
21 | Inouanp Tpanenyu ¢dopmynamu miomazaei u reopemoit I[Tudaropa.
22 | Pemenue 3a1a4 Ha BBIYMCIICHHE
Iomaneit puryp
23* | [Inomaau napasuienorpamma, Hccnenoparennckas
TPEYroJbHHUKA U TPaNCUH JeSITENbHOCTh
24 | Teopema Iludaropa
25 | Teopema, oOpaTHas TeopemMe
IMudaropa
26* | Pemenue 3amay 1o reMe UccnenoBaTenbckas
«Teopema IIudaropar JESITENbHOCTh
27 | Pemenne 3amau
28 | KonrpoabHas padora Ne 2 mo

Teme «IL1omanby»




Pasnea 3. [logo0HbIe TpeyronbHuKku(19 yacos)

29

Ompenenenre MoI00HBIX
TPEYTOJILHUKOB

30

OTHoOIlIeHHE TII0IaaeH
MOTIOOHBIX TPEYTrOJILHUKOB

31

[TepBrrit mpU3HAK TOTOOHS
TPEYTOJILHUKOB

32*

Petienue 3amay Ha nmpuMeHeHHE
MIEPBOTO MPHU3HAKA IMOA00US
TPEYTOJIHHUKOB

IIpoekTHas
JIEATEIIbHOCTD

33

Bropoii u Tpetuii npuzHaku
1oJ00MsI TPEYTOIHHUKOB

34

Pemenue 3a1au Ha npuMeHEHUE
MIPU3HAKOB TTOA00MS
TPEYroJILHUKOB

35

Pemenue 3a1au Ha npuMeHEHUE
MIPU3HAKOB TTOA00MS
TPEYTOJIHHUKOB

36

KonTpoannas padota Ne 3 no
Teme «IIpu3Haku nmoaodus
TPEYroJbHUKOB

37

CpenHsist TMHUS TPEYTOJIbHUKA

38

CpenHsis TUHUS TPEYTOJIbHUKA.
CBoilicTBO MeanaH
TPEYroJbHUKA.

39*

[IponopunoHanbHBIE OTPE3KH

[IpoexTHas
JIeSITeIbHOCTh

40

[IpomnopiinonagsHBIE OTPE3KHU B
MPSIMOYTOJIBHOM TPEYTOJIbHHUKE

41*

WzmeputensHble pabOTH HA
MECTHOCTH, TTOHITHE O IMOI00NHN
MPOU3BOJIBHBIX (PUTYD

TBopueckas
nmaboparopust

42

3agadn Ha TOCTPOCHUE METOIOM
mo100us

43

3amaun Ha TOCTPOEHUE METOIOM
rnoxoous

44

CuHyc, KOCHHYC ¥ TaHTCHC
OCTpPOTO yTJIa MPSMOYTOIBHOTO
TPEYroJbHUKA

45*

3HaYeHUS CHUHYCa, KOCHHYCA U
TaHrenca s yrios 30°, 45°, 60°

UccnenoBaTenbckas
ESTEIBHOCTD

OOBACHATH TIOHSTHE MPONOPIUOHATBHOCTH OTPE3KOB; (OpMyIHpPOBATH
OTIpeIeTIeHHsI TOT0OHBIX TPEYTOIFHUKOB M KO3 (HHUITHEHTa TIOJ00uS;
(hopMyITMPOBAaTh U TOKA3bIBaTh TEOPEMBI: 00 OTHOIICHUH TUIOIIAICH MO T00OHBIX
TPEyroJbHHUKOB, O MPU3HAKAX MOIO0HS TPEYTrOJHHUKOB, O CPETHEH JIMHUH
TPEyroJbHHKA, O TIEPECEUCHUH MEINaH TPEYTOIbHIKA, O IPOIOPIIHOHATBHBIX
OTpE3Kax B MPSAMOYTOJIBHOM TPEYTOJIbHHUKE; OOBSICHATH , YTO TAKOE METOJ
mo1o0us B 3371a4 Ha MOCTPOCHUE, ¥ IPUBOUTH IPUMEPHI TPUMEHEHUS 3TOTO
METO/a; OOBSICHATH , KAK MOYKHO HCIIOJIb30BaTh CBOMCTBA MOAOOHBIX
TPEYroJbHUKOB B U3MEPUTEIHHBIX pa00TaX HA MECTHOCTH; OOBSCHSITH, KaK
BBECTH MOHATHE NOJO0HS JJIsl MPOU3BOIBHBIX QUTYP; POPMYIUPOBATH
oTpe/ieNieHIe U HILTIOCTPUPOBATH MOHITHS CHHYCA, KOCHHYCA U TaHreHCa
OCTpPOTO yTJa MPSAMOYTOJIBHOTO TPEYrOJbHUKA; BHIBOJUTH OCHOBHOE
TPUTOHOMETPUYIECKOE TOXKIIECTBO M 3HAUYCHUS CUHYCa, KOCHHYCa U TaHT€HCA
quist yriaoB 30°,45°,60°; periate 3aaa4yu, CBSI3aHHBIE C TI0/I00HMEM
TPEYroJbHHUKOB, JUTS BBIYUCICHUS 3HAYCHUN TPUTOHOMETPUICCKUX HYHKIUI
HCII0/IB30BaTh KOMIIBIOTEPHBIE IIPOTrPAMMBI




46 | CoOTHOIICHHUS MEXKIy CTOPOHAMU
W yrIIaMH TIPSIMOYTOJIBHOTO
TpeyrojibHuKa. Pemenne 3a1au.
47 | KonTpoabHas padora Ne 4 o
TeMe «IIpumeHenue Teopun
NMoa00usl TPEYroJbLHUKOB NP
peLieHHH 3a1a4»
Pasnes 4. OkpyxHOCTB. (17 yacoB)
48 | B3auMHOE pacroioKeHHe HccenenoBars B3aUMHOE paclioNOKEHUE NPIMON U OKPY>KHOCTH»
MPSIMOM U OKPYKHOCTH. (bopMyHpoOBaTh ONpeeNicHUE KACATEIbHOW K OKPYKHOCTH; ()OPMYJIUPOBATH U
49 | KacatenpHasi K OKpYKHOCTH JIOKa3bIBaTh TEOPEMBI: O CBOMCTBE KacaTelbHOM , O MPU3HAKE KacaTelbHOI; 00
50 | KacarenbHast K OKpY>KHOCTH. OTpe3Kax KacaTelbHBIX , MPOBEACHHBIX W3 OAHOH TOYKH; (GOpMYyIHpPOBATH
Pemrenue 3anay. MOHSATHSI IEHTPAILHOTO YIJIa U TPayCHON MEphI IyTH OKPY>KHOCTH;
51* | I'pagycHas Mepa Iyru I[poekTHas (hopMynHpOBaTh U I0Ka3bIBATh TEOPEMBI: O BIIUCAHHOM YTJIe, O IPOM3BEICHUN
OKPYKHOCTH NEeSATEIBbHOCTD OTPE3KOB IMEPECCKAOIINXCA XOPAO, q)opMyJII/IpOBaTI) " JOKa3bIBaTh TCOPCMBI,
52 | Teopema o BIHCaHHOM yriie CBSI3aHHBIC C 3aMEUYaTEIbHBIMU TOYKAMHU TPEYTOJLHUKA: O OMCCEKTPUCE YIJIA U ,
53 | Teopema 06 oTpe3kax KaK CIIE/ICTBHE , O TIEpECeUeHIH OMCCEKTPUC TPEYTOJIBHAUKA; O CEPeIUHHOM
T1EPECEKAIOINXCS XOP]I MEePIEHINKYISPE K OTPE3KY U, KaK CICICTBHE O EPECEUCHUH CEPEIMHHBIX
54 | Pemrenue 3anad o teme MEPIEHINKYISIPOB K CTOPOHAM TPEYTOJIbHUKA; O MEPEeCeUeHUH BBICOT
«LleHTpaIbHBIE ¥ BIUCAHHBIE TPEyroJabHUKA; (HOPMYIIUPOBATH OMPEICICHUS OKPYKHOCTEH , BIUCAHHON B
YIIIBD MHOTOYTOJIbHHUK U OMMCAaHHOM OKOJI0O MHOTOYTOJIEHUKA; (hopMyIHpOBaTh U
55 | CBOHCTBO GHCCEKTPHCH! YITIa JIOKa3bIBATh TEOPEMBI: o? OKPYKHOCTH , BIIUCAHHOM B TPEYTOIbHHK; 00
56* | CepenHHbBIN NEpHEHIIKYIAD VccieioBaTebeKas OKPY’KHOCTH ,0IHCAHHOI OKOJIO TPEYTOJIbHUKA; O CBOHCTBE CTOPOH OMHCAHHOIO
eSATEIBHOCTD YEThIPEXyTOJbHHUKA; O CBOWCTBE YIJIOB BIIMCAHHOTO YETHIPEXYTONBHUKA; PEIIaTh
57 | Teopema o TouKe repecedens 3aJ]auu Ha BBIYHCIICHUE, JTI0KA3aTEIbCTBO U MOCTPOCHUE, CBS3aHHbBIE C
BBICOT TPEYTOTBHHKA OKPY’KHOCTBIO, BITMCAHHBIMHU U ONHCAHHBIMH TPEYTOJIbHUKAMI 1
58 | BrucanHas OKpyKHOCTE YeThIPEXyrOJbHUKAMU; UCCIIEIOBATh CBOMCTBA KOH(MUTYpAIHii , CBA3aHHBIX C
50 | CBONCIBO ONNCANHONO OKPY>KHOCTBIO, C TIOMOIIIBIO0 KOMITHIOTEPHBIX MPOTPAMM
YeTHIPEXYroJIbHHUKA
60 | OnucanHas OKPYXHOCTb
61 | CBOWCTBO BIIMCAHHOTO
YeTHIPEXYroJIbHHUKA
62 | Pemenwue 3aga4 mo teme
«OKpPYKHOCTBY
63* | Pemienue 3aga4 mmo teme Oo0pa3oBaTeibHas
«OKpYKHOCTB» urpa
64 | KontponwHast pabota Ne 5 mo
Teme «OKPYKHOCTEY
Pazpnen 5. [loBropenne. Pemenue 3agay . (4duaca)
65 | Yerspexyronsuuku. [lnomams. | |




66 | IlomoOHBIE TPEYTONBHUKY.
67 | OKpy>XKHOCTh
68 | KonrpoabHasi padora Ne6 3a
roja
Anrebpa 9 kmacc.
Ne Tema ypoka XapakTepuCcTHKA OCHOBHBIX BUJOB AeATEJIbHOCTH JlaTta mpoBeneHust
YYeHHKa(Ha YPOBHe Y4eOHBIX /IeiliCTBHIl)
ypoOKa
I'naBa 1. PaumonaabHble HepaBeHCTBA M UX cucTemMbl (14 yacoB)
1 JluneiiHble U KBaJpaTHbIC HEPABEHCTBA (TIOBTOPEHUE) [TpuBOIUTH MpUMEPHl KOHEYHBIX U OECKOHEYHBIX MHOXKECTB.
Haxomute oObeaMHEHHME U MEpeceuYeHHe  KOHKPETHBIX
2 JIunelinrie u KBaApaTHBIC HCPAaBCHCTBA (HOBTOpCHI/Ie) MHOECTB, Pa3HOCTh MHOKECTB. HpI/IBOI{I/ITB MIPUMEPBI
HECJIOKHBIX Kjaccuukanuii. MWnmoctpupoBaTh TeopeTHko-
3 PanmoHanbHbIC HEpaBEHCTBA MHOJKECTBEHHBIE TIOHATUS C TIOMOIUBIO KpYroB Ouiepa.
Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHYIO CUMBOJIMKY H SI3bIK
4 PalonanbHbIe HepaBeHCTBa IPU PEHICHUH 33ja4 B XOJ€ W3YYCHHs Pa3IMYHBIX Pa3lesioB
z 5 Kypca. Mcnonp30BaTe B NHCBMEHHOM MaTeMaTU4eCKOW pedn
alMOHATILHEIC HEPABCHCTBA obo3HaueHHs W TpaduUecKue H300pAKEHHS  UHCIOBBIX
MHOJKECTB, TEOPETUKO-MHOKECTBEHHYIO CHUMBOJIUKY.
6 PanmnonansHble HEpaBEeHCTBA o
Pacnio3naBaTh nMHENHbIE U KBaJpaTHbIE HepaBeHCTBa. PemaTs
JUHEWHBIE, KBaJpaTHbIE U TIPOOHO-paIlOHAIbHbBIE HEpAaBEHCTBA
7 MHoOXxecTBa U onepalny HaJl HUMU » KBAIP P patt P
U X CUCTEMBI
8 MHoXxecTBa U onepalny HaJl HUMU
9 MHosxecTBa U onepanuu Haj HUIMUA
10 CucreMbl paliioHaIbHBIX HEPABEHCTB
11 CucTeMbl parmoHAIbHBIX HEPABEHCTB
12 CucTeMbl parmoOHAIbHBIX HEPABEHCTB




13

Cucremsbl panroOHaJIbHBIX HCPABCHCTB

14 KonTtponsnas padora Nel
I'naBa 2.Cucrembl ypaBHenuii (18)
15 OcHOBHbIE OHATHUSA OnpenensiTh, ABISETCS JIU Mapa YUcell PelIeHUeM TaHHOTO
YPaBHEHHSI C IBYMsI IEPEMEHHBIMU; IPUBOAUTH IIPUMEPHI
16 OCHOBHBIE OHATHS pelIeHU ypaBHEHUM ¢ IByMs IepeMeHHbIMU. CTPOUTH
rpaduKu ypaBHEHHI ¢ ABYMS MTepeMEeHHBIMU. [PemaTh
17 OCHOBHBIC ITOHATH JIMHEWHBIE YPABHEHUS Y HECJIOKHBIE YPABHEHUSI BTOPOU
CTENEHU C ABYMs IEPEMEHHBIMU B LEJIBIX YHCIIAX. |
18 OcHoBHbIe TIOHATHS [M300paxaTh Ha KOOPAMHATHOM IIIOCKOCTH MHOXECTBA TOUEK,
3aJ]aBaeMbIX HEPABEHCTBAMH C JIByMsI IEPEMEHHBIMH U MX
19 OCHOBHBIE MOHATHA cuctemamu. ONUCHIBaTh anredpanyecku o0IacTu
= KOOPJIMHATHOM IJIOCKOCTH. |
20 MeToap! peleHus CUCTEM ypaBHEHHUI P .
elIaTh CUCTEMBI ABYX YpaBHEHUH C IBYyMsI IEpEMEHHBIMU
51 MeTOZEl PelIGHHEA CACTeM ypaBHeHHH METO/IOM TTOICTAHOBKH, METO/IOM aJIreOpandecKoro CI0KeHus,
METO/IOM BBE/IEHUS HOBBIX MepEeMEHHBIX. Mcnoap30BaTh
29 METOJIbI pellIeHus CHCTEM ypaBHeHHil (G yHKIIMOHAIbHO-TpaduyecKue MPECTABIEHHS JU1sl PELIeHHA 1
UCCIIEIOBaHMsI CUCTEM ypaBHEHUH. PemiaTh TeKCTOBBIE 3a/jauu
23 MeTO/Ibl PELIEHNS CHCTEM YPaBHEHHUIA anreOpanvdecKuM CIoco- O0M: IEPEXOAUTH OT CJIOBECHOM
(bOopMyYITHPOBKH 3a- 1a4M K adredpanyeckoi MoJesu MyTéM
24 MeTO/IbI PEIICH S CHCTEM YPaBHCHHUIA COCTaBJICHUS] CUCTEMbI YpaBHEHH, peliaTh COCTaBICHHYIO
CHCTEMY YpaBHEHM, HHTEPIIPETUPOBATh PE3yabTaT
25 MeToab! peleHus CUCTEM ypaBHEHUN
26 KonTposabnas padora Ne 2
27 Cucrembl ypaBHEHUH KaK MaTEMaTUYECKAE MOJEIIH
peabHBIX CUTYAIMH (TEKCTOBBIE 331a4H)
28 CucreMbl ypaBHEHHI Kak MaTeMaTH4YeCKHe MOJAEIN
peabHBIX CUTYAIMH (TEKCTOBBIE 331a4H)
29 CucreMbl ypaBHEHHI Kak MaTeMaTH4YeCKHe MOJAEIN
peaJIbHBIX CUTyalUl (TEKCTOBBIE 3a/1a4N)
30 CucreMbl ypaBHEHHI KaK MaTeMaTU4eCKUE MOJAEIN
peabHBIX CUTYaIui (TEKCTOBBIC 3a7a91)
31 CucreMbl ypaBHEHUI KaK MaTeMaTU4eCKUE MOAEIN

peabHBIX CUTYaIui (TEKCTOBBIC 3a7a91)




32

KonTtponbnas padota Ne 3

I'naBa 3. YUncaosble pynknuu (24)

33 Omnpenenenue yrcnoBoii Gyakiuu. O61acTh
omnpenenenus. O6macTs 3HaYeHUH QyHKINN

34 Omnpenenenue yrncnoBoii Gpyakiuu. O61acTh
omnpenenenus. O6macTs 3HaYeHUH QyHKINN

35 Omnpenenenue yrcnoBoii Gyakiuu. O61acTh
omnpenenenus. O6macTs 3HaYeHUH QyHKINN

36 Omnpenenenne yrcinoBoii pyakiuu. O61acTh
omnpenenenusi. O6macTy 3Ha4eHUH QyHKINU

37 KonTposabnas pabora Ne4

38 Crioco0b1 3a1aHus PYHKITUU

39 Crioco0s1 3a1aHus PYHKITUU

40 CaoticTBa GyHKIMI

41 CgoiicTBa ¢pyHKIMH

42 CgoiicTBa (pyHKIMH

43 CgoiicTBa (pyHKIMH

44 CaoiicTBa QyHKIMI

45 UérHble 1 HEYETHBIE PYHKIINU

46 UérHble 1 HEYETHBIE PYHKIINU

47 KonTpomabHnas padora Ne5

48 Oyukiuu y = X", n € N, ux cBoiictBa u rpaduk

49 Oyukimu y = X", N € N, UX CBOMCTBa U rpaduk

50 Oyukiuu y = X", N € N, ux cBoiicTBa U rpaduku

Bbruucnate 3HaueHus PyHKIUH, 3aJaHHBIX GOpMyIIaMu (TIpH
HE00XO0AMMOCTH HMCII0JIb30BaTh KAJIBKYJISATOP); COCTaBIATh
TaOIUIIBI 3HaUCHUH QyHKIIMH. BRaucnsaTh 3HaUYCHUS
CTENEHHBbIX (PYHKIMH ¢ 11eTbIM noKa3zaresneM. GopMyIpoBaTh
OIpe/IeNIEHUE KOPHS TPEThEN CTENEHH, HAXOJUTh 3HAUCHUS
KyOH4eCcKHX KOpHEH, UCII0JIb3Ys IPH HEOOXOUMOCTH
KaNbKy/IATOp. BRUCIATE 3Hauenus GyHKIMN y= /X .
CoctaBnsaTh TaOMUIIB! 3HAYCHHUH (DYHKIHIA; CTPOUTH TPaAPHUKH
CTeHeHHBIX (QYHKIHIA C LeNbIM HOKa3aTeneM, GyHKIMH y = 3/Xu
KYCOYHBIX ()YHKLIMH, OMCHIBATh UX CBOICTBA.

Hcnonp30BaTh GYyHKIMOHATBHYIO CHMBOJIUKY JUISI 3aITUCH
pa3HO0Opa3HbIX (PAKTOB, CBA3AHHBIX C PACCMATPUBAEMbIMU
(byHKIMAMEU, 000TaIIast ONBIT BHIMIOJIHEHHS 3HAKOBO-
CUMBOJIMUYECKUX JACHCTBUI; CTPOUTH peueBble KOHCTPYKLIUH C
MCIOJIb30BaHNEM (YHKIIMOHATbHON TEPMUHOJIOTHH.
Hcnonp30BaTh KOMIBIOTEPHBIE IPOTPaMMBI JJIs1 MUCCIIEIOBaHUS
MOJIO’KEHUS HA KOOPAMHATHOM MJI0CKOCTH TpaduKoB QyHKIUI
B 3aBUCUMOCTH OT 3Ha4eHUH K03 (PUIIMEHTOB, BXOAIINX B
dbopmyny. PacriozHaBaTh BUIIbI M3yd4aeMbIX (YHKIIHMA.
Mcnonb30BaTh GyHKIMOHANBHO-TpaduyecKre NpeaCcTaBIeHUs
JUISI peIIeHUs U UcclieJoBaHUsl ypaBHeHUH. CTpouTh rpaduku
(byHKIUI Ha OCHOBE MPeoOpa30BaHUl H3BECTHBIX Ipa(UKOB




51

Oynakimu y = X", N € N, X CBOWCTBA U rpapuKH

52 Oyukiuu y = X ', N € N, ux cBoiicTBa u rpaduku
3 . )
53 ®yuknus y =YX , eé cBoiicTBa U rpaduk
3 . o
o4 ®yuknus y =X, eé cBoiicTa 1 rpaduk
3 . o
95 ®yuknus y =X, eé cBoiicTa 1 rpaduk
56 KontponbHas padoTa Ne6
I'naBa 4. [Iporpeccuu (144)
57 YucnoBele NOCIEI0BATEIBHOCTH [TpuMeHsTh HHAEGKCHBIE O0003HAUYEHUs, CTPOMTH pEUYEBbIC
BBICKa3bIBaHUS C MCIIOJIb30BAaHUEM TEPMUHOJIOTHH, CBSI3aHHOM C
58 UucnoBple NOCIEN0BATENBHOCTH IMOHSITHEM YHCIIOBOH IOCIEIOBATEILHOCTH. BEIUNCIAT YIEHBI
MOCJIEIOBATEIBHOCTEH, 3aJaHHBIX (OPMYIION N-TO HYICHA WA
59 HucroBbIe II0CIEI0BATEIEHOCTH PEKYPPEHTHO. Y CTaHaBIMBATh 3aKOHOMEPHOCTh B IIOCTPOCHUH
MOCJIEIOBATEIBHOCTH, €CITU BBIITMCAHBI TIEPBBIE HECKOJBKO €€
60 ApupmeTHyecKas Iporpeccus uieHoB. M300paXkars 4ieHbI MOCIEI0BATEILHOCTH TOYKAMH Ha
61 A KOOpJMHATHOM IMJIOCKOCTH. Pacno3HaBaTh apu(METUUYECKYIO U
pupMmeTHTIeCKas POrpeccHs reOMETPUUECKYIO0 MPOrPECCUU MPU PA3HBIX CHOCO0aX 3aJaHusl.
BBIBOAMTE Ha OCHOBE JIOKA3aTeNbHBIX PacCyKIACHUN (HOPMYITBI
62 Apudmernueckas mporpeccus * paceyx (opuy o
o0miero  uwieHa  apupMETHYecKOH U TeoOMeTpUUYEeCKOn
porpeccuii, CyMMbl MEpPBBIX N YICHOB apU(PMETUYECKOH U
63 Apudmernueckas mporpeccust porb > O] P . pu¢
TeOMETPUIECKOM MIPOTPECCHUH, peliaTth 3a/1a4u c
64 ApHbMeTIICCKas TPOrPeccHs HCIIONb30BAHUEM STHX ¢dopmyn. PaccmatpuBaTh mpumepsl u3
peambHOH  JKHM3HM,  WUIIOCTPHPYIONINE  W3MEHEHHE B
65 TeoMeTpHUecKas Mporpeccus apru(MeTHUECKON MPOrpeccuu, B TeOMETPUYECKON TPOTpeccui;
n300pa- KaTh COOTBETCTBYIONIME 3aBHCHMOCTH TpadUIECKH.
66 I'eomerpuueckas nporpeccust Pemiate 3a1aum Ha CJIOKHBIE IPOLICHTHI, B TOM YHCIIE 334 U3
peasibHOM MPAKTUKHU (C UCTIONB30BAaHUEM KaJIbKYIISITOPA)
67 ['eomeTrpuueckas mporpeccust
68 ['eomeTpuyeckas nmporpeccus
69 I'eomerpuueckas nporpeccust




70

KonTtponbnas pabora No7

I'maBa 5. DiieMeHTbl KOMOMHATOPUKH, CTATHCTHKH M TEOPUH BeposiTHOCTel(204)

71 KomOunaropsslie 3a1aun

72 KomMOuHaTopHbIe 3a1aun

73 KomMOuHaTopHbIe 3a1aun

74 KomMOuHaTopHbIe 3a1aun

75 KomMOuHaTopHbIe 3a/1aun

76 CraTtuctuka — nu3aifH nH(OpMaIiu

7 CraTtucTtuka — nu3aifH nHGOpMaIiu

78 CraTtucTuka — nu3aifH nH(OpMaIiu

79 CraTtucTuka — 1u3aitH HH(pOopMaIu

80 CraTucTuka — 1u3aitH HH(pOopMaIu

81 [Tpocreiinye BEpOSTHOCTHBIE 3a7jaUl

82 [Tpocreiinye BEpOSTHOCTHBIE 3a]jaul

83 [Tpocreiinme BepOSTHOCTHBIE 33291

84 [Ipocreiinre BEpOSATHOCTHBIE 3a/1a41

85 [Ipocreiinre BEpOSATHOCTHBIE 3a/1a4U

86 DKcriepruMeHTATbHBIE TaHHBIE H BEPOSTHOCTH COOBITHI
87 DKcrepuMeHTaIbHbIE TaHHBIE U BEPOSTHOCTH COOBITUI
88 DKcrepUMeHTaIbHbIE TaHHBIE U BEPOSTHOCTH COOBITUI
89 DKcrepuMeHTabHbIC TaHHBIE U BEPOSTHOCTH COOBITUI

BrimonHaTe iepedop BCceX BO3ZMOXKHBIX BAPUAHTOB IS
nepecuéra 00beKTOB WM KoMOUHauil. [TpuMensaTh IpaBuUIIO
KOMOMHATOPHOI'O YMHOXKEHHUSI JUIsl pELIeHUs 3a/1a4 Ha
HaXO0XKJCHHE Ynciia 00beKTOB Wi KoMOuHauuii. Pacno3naBarts
3a/1a4y Ha OIIPEJEIICHUE YHCIIA IIEPECTAHOBOK U BBIIIOJIHATh
COOTBETCTBYIOLIME BbIYMCIICHUS. VI3BIeKaTh HHPOPMALIUIO U3
TAOJUI] U AUArpaMM, BHITIOJIHATH BBIYUCICHUS 1O TaOIHIHBIM
JaHHbIM. OnpenenarTs o JuarpaMmaM HauOoJIbIIue U
HAauMEHBIINE JaHHbIE, CPABHUBATDH BEJIMUUHBI.
Opraan3oBbIBaTh MHPOPMALIMIO B BUJIE TAOJIHII, CTOIOUATHIX U
KpYroBbIX auarpaMM. IIpuBoauTh npuMepsl YUCIOBBIX
JIAaHHBIX, HAXOIUTh CpEIHEE, pa3Max, MOAY, JUCIIEPCUIO
4yucI0BbIX HaOopoB. [IpuBOANTE comepkaTesIbHbIE TIPUMEPbI
HCIIOJIb30BAaHUsl CPEHUX 3HAYCHUHN U TUCIIEPCUN VISl ONTUCAHMS
JaHHBIX. PemaTe 3aaun Ha BBIYMCIEHUE BEPOSTHOCTHU C
pUMEHEHHEeM KoMOMHAaToOpukH. [IpoBoauTh ciyyaiinbie
JKCIIEPUMEHTHI, B TOM YHCJIE C IIOMOLIbIO KOMIIBIOTEPHOTO
MOJICJINPOBAHUS, UHTEPIPETUPOBATH UX PE3YJIbTATHI.
BBIUUCIIATE 4aCTOTY CIIy4aifHOT'O COOBITHS, OLICHUBATh
BEPOSITHOCTH C IIOMOLIBIO YaCTOTHI, IIOJY4€HHON ONBITHBIM
nyTéM. IIpuBoaUTE MpUMEPHI TOCTOBEPHBIX M HEBO3MOXKHBIX
coObITHI. OOBSICHATH 3HAYMMOCTh MAJIOBEPOATHBIX COOBITHI B
3aBHCHMOCTH OT MX IociaeAcTBUM. Pemars 3a1aun Ha
HaX0XJIeHHEe BeposATHOCTEN coObITHil. [IpnBOINTE MpHUMeEpHI
MPOTHBOIOJIOXKHBIX COOBITHH. VcroIBp30BaTh NpU pEIIEHUN
3a/1a4 CBOMCTBO BEPOSITHOCTEH MPOTHUBOTIONOKHBIX COOBITHI
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Kontponbnas padota Ne§

BeposiTHOCTB U cTaTHCTHKA (344)

91

[IpencraBnenue qaHHBIX

92

OmnucarenbHas CTaTUCTHKA

93

Omneparuu HaJ, COOBITHUSIMU

94

HezaBucumocTts coOBITHI

95

KOM6I/IHaT0pH06 MMpaBUJIO YMHOKCHUA

96

[lepecranoBku. @akropuan. CoyeTaHus U 4YUCIIO
COYeTaHU!

97

Tpeyronbnauk [lackais

98

[IpakTuueckas pabora "Beruncienne BeposITHOCTEH C
UCIIOJIb30BaHUEM KOMOMHATOPHBIX (QYHKIIMHA
AJICKTPOHHBIX TabuIr"

99

I'eomerpuueckas BepossTHOCTb. CitydaiiHbIN BBIOOP TOUKU
u3 (pUrypsl Ha MIOCKOCTH, U3 OTpE3Ka, U3 IyTU
OKPYKHOCTH

100

['eomeTrpuueckas BepoaTHOCTb. CilydaliHbIM BBIOOP TOUKH
U3 (GUTypHl Ha MIIOCKOCTH, U3 OTPE3Ka, U3 AYTU
OKPYKHOCTH

101

I'eomerpuueckas BeposaTHOCTh. CiydaliHbIN BBIOOP TOUKH
U3 GUTypHl HA MIIOCKOCTH, U3 OTPE3Ka, U3 AYTU
OKPYKHOCTH

102

I'eomerpuueckas BepossTHOCTb. CitydaifHbIN BBIOOP TOUKU
u3 (pUrypsl Ha TIOCKOCTH, U3 OTpe3Ka, U3 IyTU
OKPYXHOCTH

103

HcnwiTanue. Ycenex u Heynaya. Cepusi HCTIBITAHUI 10
IIEPBOrO ycIexa

104

UcnpiTanue. Ycnex u Heyaava. Cepust HICOIBITAHUN 10
NIEpPBOT0 ycrexa

105

UcnpiTanue. Ycnex u Heyaava. Cepust HICIBITAHUN 10
NEpPBOTO ycrexa

OcBaHBaTh CHOCOOBI IIPEICTABICHHS
CTATHUCTHYECKHX JaHHBIX H YHCIOBBIX
MAaCCHBOB C IOMOIIBIO TaOIHII M JHATPaMM C
HCIONB30BAHHUEM aAKTYalbHBIX H Ba*KHBIX
naHHBIX (Hemorpadmuvieckrue JaHHBIE,
IIPOHU3BOACTBO NPOMBINIISHHOH H
CEJILCKOXO3AHCTBEHHONH NMPOAYKIIHH,
oOIIecTBEHHBIE H IPHPOIHbBIEC SABIICHHS ).
H3yuaTh MeTOoaABI paboThl ¢ TAOJIHUYHEIMHA U
rpadHuYecCKMMH OpeJCTABICHHUAMHA JAHHBIX C
IOMOINBIO ITH(PPOBEIX PECYPCOB B X0Ae
IIpaKTHYIECKHX padoT

OcpamBaTre NOHATHSI: YHCIIOBOH HaADOp,
Mepa HeHTPaJIbHOH TeHOeHIIHHN (Mepa
HeHTpa), B TOM 49HCJIE CpeJHee
apudMeTHISCKOS, MeauaHa.

OnuchIBATH CTATUCTHYECKHE JJAHHBIE C
TOMOIIBIO CPpeIHEero apudmMeTHIeCKOTo U
venuaHbpl. Pemmars 3amagn.

HzyuaThk cBOlicTBa CpeaHHX, B TOM HHCIIE C
TOMOIIBIO HH(MPPOBBIX pecypCcOB, B XoOe
mpaKkTH4YeCKHUX pador.

OcBauBaTh MOHATHNA: HAUOOIBITIES H
HAaMMEHBIIee 3HAYCHHS YHMC/IOBOI0 MaccHBAa,
pasmax.

OcBaHBaTh NOHATHA: YacTOTa 3HAYCHHUI B
MAacCCHBE JaHHBIX, TPYNIINPOBKA JaHHBIX,
THCTOrpaMMa.

CTpPOHTEL 1 AHAJIH3HPOBATE THCTOIPAMMEIL,
noadMpaTh NOAXOAAIMH 1IAr FPYHNIHPOBKH.
OcpauBarhk rpadHYecKHe NIPeaCTaBICHH
pa3sHBIX BHIOB Cly4aiiHOH H3MEHYHBOCTH, B
TOM HHCJIE C IIOMOIIBIO HH(PPOBLIX PECYPCOB,

B XOJIe IIPaKTHYeCKOi paboThl

OcBaHnBaThL NOHATHA: Tpad, BepIIHHA
rpada, pedpo rpada, creneHb (Bal€eHTHOCTH
BEPIIHHBI), LHEelb H LIHKII.

OcBaHBATHL NOHATHNA: IYTE B rpade,
siinepoB nyrb, 06xoxa rpada,
OpPHEeHTHPOBaHHLIH rpad.

PemraTs 3aa4M Ha [IOMCK CYMMBbI CTEeleHeH
BepIIHH rpada, Ha MOUCK ooxona rpada, Ha
IIOMCK NYTCH B OPUEHTHPOBaHHBIX rpadax.
OcCBauBaTE CIIOCOOBI IPEACTABICHHS 3a1a4
H3 Kypca alnreoppl, FTEOMETPHUH, TCOPHH
BEPOATHOCTEH, APYTHUX IPEJIMETOB C
moMoIeo rpadoB (KapThl, CXEMBbIL,
IEKTPHYESCKHE LenH, QYHKIHOHAIbBHBIC
COOTBETCTBHSI) Ha IpHUMepax




OcBaHBaTh NOHATHA: CIy4alHbBIH ONBIT H
cIydaifHoe cOOBITHE, MAaJTOBEPOSTHOE H
MIPaKTHYECKH JIOCTOBEPHOE COOBITHE.
H3yuaTs 3HAYHMOCTH MaJIOBEPOSITHBIX
cOOBITHIT B IPHpOJIe U 0OIIECTBE HA BaKHBIX
IIpHMepax (aBapuH, HeCYACTHEBIE CIIydaH,
3alIuTa NIepPCOHANIbHOH HHDOPMAIIHH,
rnepenada JaHHBIX ).

OcBauBATh NOHATHS: MHOKECTBO, JJIEMEHT
MHO3KECTBA, IMOJIMHOXKECTBO.

BBINOJIHATH ONEPaNHH HaJ MHOKECTBAMHU:
o0beaHHeHNe, NepecevyeHHe, JOMOJIHeHHE.
Henmoab30BaTh CBOHCTBA:
MepeMeCTUTENBHOE, COYETATENBHOE,
pacripe/ieJIMTelIbHOE, BKJIFOMEHHSL.
Henoab3oBaTh rpadudeckoe
Npe/ICTaBIeHNe MHOYKECTB IIPH OMHCAHHH
peanbHEIX MPOLECCOB U ABICHUI, IIpH
peILISHHH 3aaa4d U3 APYTHX yIeOHBIX
[IPEIMETOB U KYPCOB

OcBanBaTh NOHATHS. B3aHMHO
TIPOTHBOMOJIOKHBIE COOBITHA, ONMEpanHi Haq
COOBITHAMH, OOBEIHHEHHE U NepeceIeHe
coObBITHII, muarpamma Diinepa (Ditnepa—
BeHHa), COBMECTHBIE 1 HECOBMECTHBIC
coOBITHS.

H3y4YaTh TeOpeMbI O BEPOATHOCTH
obbeauHeHHA NBYX coOBITHH ((hopmynsl
CIIOKEHHsI BEPOSATHOCTEI).

Pemars 3aa4M, B TOM 4YHCJIE TEKCTOBBIC
3a/1a4M Ha ONpejielleHHe BepOsITHOCTeH
00BbeIHHEHHA H IepecedyeHHs COOBITHI ¢

106 Ucnbiranus bepuynnu. BepositTHocTH cOOBITHIA B cepun
ucnbITaHui bepHyimn

107 Ucnbitanus bepuymnu. BeposiTHocTH COOBITHIA B cepun
vcnbITaHU bepHyum

108 [Tpaktruueckas padora "Ucnbitanus beprnymmm"

109 CrydaifHasi BeIMYMHA U pacipeielieHue BEpOsSITHOCTEH

110 MaremaTrnuecKoe OKHIAHUE U JUCTIEPCHS] CITyYalHOM
BEJIMUUHBI

111 [IpuMepsr MaTeMaTHYECKOTO OKUIAaHUS KaK
TEOPETUYECKOTO CPETHETO 3HAYCHISI BETMIMHBI

112 [TonsaTHe 0 3aKOHE OOJIBIIUX YHCEIT

113 H3mepeHue BepOATHOCTEN € ITOMOIIBIO 4aCTOT

114 [Tpumenenne 3akoHa OOJIBIINX YHCET

115 O06o0menue, cuctematusaius 3Hanuii. [Ipeacrasienue
JTAHHBIX

116 O06o006111eH1E, ccTeMaTH3alMs 3Hanni. OnucarenbHas
CTaTHCTHKA

117 O06o00menue, cuctematusaius 3Hanuii. [Ipeacrasienue
naHHbIX. OnucaTenbHas CTaTUCTHKA

118 O06o0menue, cucteMaTu3aius 3HaHuii. BepostHOCTh
CIIy4aifHOTO COOBITUS

119 O06o0061mieHue, cucreMaTu3anus 3HaHu. BeposaTHOCTh
CIIy4aifiHOTO COOBITHS. DJIE€MEHThl KOMOMHATOPUKH

120 O0001Ienre, cucTeMaTH3al i 3HAHUNA. DJI€MEHTHI
KOMOMHATOPHUKHU

121 O0001Ienre, cucTeMaTH3al i 3HAHUNA. DJI€MEHTHI
KoMOMHaTopuku. CiydyaliHble BETUYUHBI U
pacmpeneneHus

122 O6o0menue, cuctematusanus 3Hanud. CiryqaitHbIe
BEJIMYMHBI U pactpeesICHus

123 Kontponbnas pabora Ne9

124 O06o0menure, cucTeMaTU3aIus 3HaHUH 110 Pa3aeTy

BCPOATHOCTH U CTATHCTHKA.

NOMOIILIO YHCJIOBOH NPAMOi, narpamMm
Diinepa, GopMyJibl CIOKEHUSI BEPOATHOCTEH.
OcBaUBATHL NOHATHS: TIPABHIIO YMHOKEHHS
BEPOATHOCTEH, YCIIOBHAS BEPOATHOCTE,
He3aBHCUMbIE COOBITHA JIEpeBO cilydaiHoro
onbITa.

H3yuaThk cBolicTBa (OnpecIcHNs)
HEe3aBHCHMBIX COOBITHIA,

Pemars 3a1a4M Ha ornpejenenie u
HCIIOJIL30BAHHE HE3ABUCHMBIX COOBITHIH.
PeinaTh 3a/1a4M Ha MOHCK BEPOATHOCTEH, B
TOM YHCJIE YCIIOBHBIX, C HCITONTB30BAHHEM
JiepeBa cly4aiHOro onsita




IoBTOpenune(124)
125 [ToBTrOpenue .PanmonanbHbIe HEPABEHCTBA.
126 [ToBTOpenue . PaninonaibHble HEpaBEHCTBA.
127 [ToBTOpenue .Cucremsl palluOHAIBHBIX HEPABEHCTB
128 [ToBTOpenue .Cucremsl ypaBHEHUI
129 [ToBTOpenue .CucreMbl ypaBHEHHI
130 [ToBTOopenue .Ilporpeccun
131 [ToBTOopenue .Ilporpeccun
132 [ToBTOpenue .YUucnosbie GyHKIIUN
133 [ToBTOpenue .OneMeHThl KOMOWHATOPHUKH, CTATUCTHKH U
TEOPHH BEPOSTHOCTH.
134 [ToBTOpenue . DneMeHTh KOMOMHATOPUKHU, CTATHCTUKA U
TEOPHH BEPOSTHOCTH.
135 KonTtponbHast padora Nel0 3a rox
136 [ToBTOpeHue. Pemenne TeKCTOBBIX 3a/1a4.
I'paduk KOHTPOIBHBIX pabOT
KouTtpoJbHbie padoTsbl Jara npoBeneHus

Konrponsnas padora Nel

KonrtponsHas pabora Ne2




KonrtponsHas pabora Ne3

KontponbHas padota No4

KontponbHas padota Ne5

KontponbHas padota Ne6

KontponbHas padota No7

KonTponbnas padora Ne§

KonTponbnas padorta Ne9

KonTponbnas padora NelO

I'eomeTpus 9 knacc:

Ne Tema ypoka

yp
OK

JlaTa
NPOBEACHU
s

XapaKTepuCcTHKA OCHOBHBIX
BH/I0B J1eATEJIbHOCTH
y4eHHKa(Ha yPOBHe y4eOHBbIX
AeHCTBH)

DopMbl
OpraHu3anu
H
HEYPOYHBIX
3aHATHI

I'nasa IX. BexkTopsl (8 1)

1 | [TonsTue BekTopa. PaBeHCTBO BEeKTOPOB. OTKIIaAbIBAHUE BEKTOPA OT
JTAHHOM TOYKHU.

2 | Ilonsarue BekTopa. PaBeHcTBO BekTOpoB. OTKIIabIBAHNE BEKTOPA OT
JTAHHOM TOYKHU.

3 | Cymma HecKoJIbKUX BEKTOpoB. CyMMa JIByX BEKTOPOB. 3aKOHBI
cl10keHMsI BeKTopoB. [IpaBuio napamienorpamMma

®opmynupoBaTh ONpeAeICHHS
U WJUTIOCTPUPOBATH TOHATHS
BEKTOpA, €ro JAJIMHBI,
KOJIJTMHEAPHBIX M PaBHBIX
BEKTOPOB;




CymMma HecKOJIbKHUX BEKTOpOB. CyMMa JByX BEKTOPOB. 3aKOHBI
cii0keHUsl BekTopoB. [IpaBuiio napamienorpamMmma

5 | Briuutanue BEeKTOpOB.

6 | YMmHOXeHHe BekTopa Ha yuciio. [I[pumeHeHre BeKTOPOB K PEHICHUIO
3a/1ay.

7 | IlpuMeHeHue BEKTOPOB K PELICHUIO 3a/au.

8 | IIlpumeHeHue BEKTOPOB K pelieHuto 3aaad .Cpeansis TuHus

TpalCuuu.

OTKJIaJbIBATh BEKTOP, PaBHBII
JTaHHOMY;

CTPOUTH CYMMY JIBYX
BEKTOPOB, UCIOJIb3YsI MIPABHUIIO
TPEYroJIbHUKA U
[apajuIeIorpaMmMa;

CTPOUTH CYMMY HECKOJIBKHX
BEKTOPOB, UCIIOJIb3YS MPABUIIO
MHOTOYTOJIbHHKA;

CTPOUTDH Pa3HOCTbL BEKTOPOB;

dbopMynupoBaTh CBOICTBA
YMHOXXEHHS BEKTOpa Ha YHCIIO.

3. I'masa X. Metoa koopaunat (10 u)

9 | Pa3noskeHue BeKTOpa MO JIBYM HEKOJTMHEAPHBIM BEKTOPaM.

10 | KoopauHathl BEKTOpAa.

11 | CBs3b MeXly KOOpAMHATAMU BEKTOpa U KOOPJAMHATaMH €ro Havaia u
KOHIIA.

12 | IIpocreiimue 3a1a4n B KOOpAUHATAX

13 | YpaBHeHue TUHUM HA TJIOCKOCTH. Y paBHEHUE OKPYKHOCTH.

14 | YpaBHenus okpyxxkHoctu. Perenue 3anad.

15 | YpaBuenue npsimoii. Permenue 3anau

16 | Pemrenwne 3amay.

17 | Pemenue 3anau.

OOBACHATH U WILTIOCTPUPOBATH
MIOHSTHSI IPAAMOYTOJIBHOM CH-
CTeMbl KOOpAMHAT, KOOPAUHAT
TOYKH U KOOPJUHAT BEKTOPA;

MIPOU3BOJUTH ACUCTBUS HAL
BEKTOPAaMH C 33/IaHHBIMU
KOOPJIMHATAMH;

YMETB OIPEIEIATh
KOOPJIMHATHI CEPEINHBI
OTpE3Ka, BBIYUCIIATH IJIUHY
BEKTOpA, PACCTOSHUE MEXY
TOYKaMU;
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Konmponvnasa paooma Ne 1 no meme «Memoo koopounamp.

(dbopMyIHpoBaTh OMpe/eIICHNE
CKaJIIPHOTO OTIpEeJIeIICHUS
BEKTOPOB;

ONPEEIIATH YTOJl MEXIY
BEKTOPAMH, 33JaHHBIMU
KOOpJMHAaTaMU;

HMHTEPIIPETUPOBATH
IapaMeTpsl B YPaBHEHUAX
IIPSAIMOM, OKPYKHOCTH U
CTPOUTH NPSAMBIE U
OKPYXHOCTH, 3aJaHHbIE
YPaBHEHUSMHU

4. I'maa XI. CooTHOLIEHHS] Me KTy CTOPOHAMU M yIJIaMHU TPeyroJibHUKA.

CrkausipHoe npou3BejieHue BeKTOpoB. (11 yacos)

19 | Cunyc, KOCHHYC, TAHT€HC yTIiIa, OCHOBHOE TPUTOHOMETPUIECKOE
TOXJIECTBO

20 | @opmynsl mpuBeneHust. QOPMYITBI JUTsE BEIYUCICHUS KOOPIMHAT
TOYKHU

21 | CooTHOLIEHUS MEXKYy CTOPOHAMHU U YIJIAMU TPEYTrOJIbHHUKA.
TeopeMa o mIomaay TpeyroiabHUKOB. Teopema CHHYCOB

22 | Teopema KOCHHYCOB

23 | Pemenue TpeyroibHUKOB

24 | smepurenbHble pabOThI

DopMyJIHpOBaATh U
WIITIOCTPUPOBATh ONPEIEICHUS
CHHYCa, KOCUHYCA U TaHT'€HCa
yraos ot 0 no 180°;

MPUMEHSTH [T PEIICHHUS
3a]1a4 OCHOBHOE
TPUTOHOMETPHUUECKOE
TOKAECTBO U (POPMYIIBI
MIPUBEJICHHUS;

(bopMyIHpPOBATH TEOPEMBI
CHUHYCOB U KOCHYCOB,
IPUMEHSTH UX NPU PELICHUU
TPEYTOJIbHUKOB; OOBACHSATD,
KaK MCIIOJIb3YIOTCA




TpUTOHOMETpHUECKHUe (op-
MYIJIbI B UBMCPUTCIIbHBIX
paboTax Ha MECTHOCTH

25 | Yron Mexay BEKTOPaMHU.

26 | CxansipHOe MpOU3BECHIE BEKTOPOB B KOOPJIMHATAX U €r0 CBOMCTBA

27 | CBoiicTBa CKaJIsIpHOTO MIPOU3BEICHUS

28 | IlpumeHeHHe CKAIPHOTO MPOU3BEACHUS BEKTOPOB K PEIICHUIO
3azad.

29 | Konumponvuasa paboma Ne 2 no meme «Coomnowenus mexicoy

cmoponamu u yejiamu mpeyeoibHuKa).

5. T'nasa XII. /I;1nHa OKPY>KHOCTH

U 1Jomaab kpyra (12 u)

30 | [IpaBunbHBIN MHOTOYTONBHUK. OKPY)KHOCTb, OITMCAHHAST OKOJIO
MPaBUIBHOTO MHOTOYTOJIbHUKA

31 | ®opmyIbl [UTst BRIYMCIICHUS TUTOTIA/INA TIPAaBUIIBHOTO
MHOTOYTOJIFHUKA, €0 CTOPOHBI M Paiiyca BIIMCAHHOW OKPYXHOCTH

32 | Pemenue 3a1a4 Ha BBIYMCICHUE IO/, CTOPOH MTPABUILHOTO
MHOTOYTOJIbHUKA U PaInyCOB BIUCAHHON M OMMCAHHON OKPYXHOCTH.

33 | [loctpoeHue mpaBUIBLHBIX MHOTOYTOJIBHUKOB

34 | AnuHa OKPYKHOCTH.

DopMyIMpOBaTh ONPENEIECHUE
IIPaBUJIBHOTO
MHOTOYTOJIbHUKA;

(hopMynHupoBaTh TEOPEMBI 00
OKPYXHOCTSIX, OTUCAHHOU
OKOJIO TPaBUJIBHOTO
MHOTOYTOJIbHHUKA U BOUCAHHOU
B HETO;

3HATh U UCIIO0Jb30BATh
(bOpMyITBI TSI BBIYUCIICHUS
IIOUIaId IPABUIILHOTO
MHOT'OYT'OJIbHHUKA, €ro CTOPOHDbI
Y paauyca BIIMCAaHHOU
OKPYXHOCTH;
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[Tmomane kpyra. Ilnomans KpyroBoro cexropa.

CTPOUTH MPaBUIIbHBIE
MHOTOYTOJIbHUKHU, B TOM

36 | JlnmrHa OKPY>KHOCTH U TIJIOMIAh KpyTa. yycIie, B BUPTYalbHbIX
TE€OMETPUUYECKUX
37 | nuHa OKpY>KHOCTHU U IJIOLIAIb KPyTa. KOHCTPYKTOPAX;
38 | Pewenue 3amau. OOBSICHSTH ITOHSITHUS JUIMHEL
OKPY>KHOCTH U TUIOLIAAN
39 | Pemenue 3amau KpyTa;
40 | Pemrenue 3a1a4 3HaTh (POpPMYIIBI TSt
BBIYHCIICHHSI ITHHBI
41 | Konmponsnas pavoma Ne3 no meme «/[nuna okpyscnocmu u OKPYKHOCTH U JUIMHBI AYyTH,
niaouwads Kpy2a» IUIOIIAIA Kpyra 1 IUIOIIain
KPYTOBOT'O CEKTOPa;
MPUMEHSITH 3TU (OPMYIIBI IPU
pelieHuu 3a1ay.
6. I'naa XIII. /IBu:kenus (8 1)
42 | OroOpaxkenue mIockocTH Ha ceOs1. [TonsaTue nermxenus. OceBas u OOBIACHATD, qTo Takoe
EHTPaJIbHAsT CUMMETPUU. 0T06pa)KeHI/Ie IIJIOCKOCTHU Ha
cedsi U B KakoM CiIy4ae OHO
43 | Otobpaxenue muockoctu Ha ceOs. [lonsarue aBmkenus. OceBas u Ha3bIBACTCS JBIKCHUEM
LEHTpAIbHAS CHMMETPHUH. IIJIOCKOCTH;
OOBSCHATH, UTO TaKOE OcCeBas
44 | Otobpaxenue muockoctu Ha ceOsi. [lonsarue aBmwkenus. OceBas u CUMMETpUH, LECHTPaJIbHAs
LEeHTpaIbHAs CUMMETPHH. CUMMETpUsS,  MapayjiebHbII
MePEHOC u MOBOPOT;
45 | TlapannenbHbIi IEPEHOC U TOBOPOT 00OCHOBBIBATD, 4qTo o9TH
OTOOpaXeHHUSI TIUIOCKOCTH Ha
46 | IlTapamnenbHbI IEPEHOC U IOBOPOT ceOst SIBISIIOTCS ABUKECHUSIMU;
00BACHATH, KakoBa  CBS3b
47 | IlapannenbHblil IEPEHOC U TIOBOPOT MEXIY JBUKECHUSMU u
HAJIOKEHUSIMH,
48 | Pemenue 3amau

HUIUTIOCTPUPOBATH OCHOBHBIC
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Konmponvnas paooma Ne 4 no meme: «/[eusxrcenun,

BHUJIbI JBUKCHUI, B TOM YHCJIE
C TIOMOIIBIO KOMIBIOTEPHBIX
Iporpamm.

7. 'naBa XIV. HauanbHble cBeJleHUus1 n3 crepeoMeTpuu (8 yacon)

50 | IIpeamer crepeomerpun . Muororpannuk. [Ipusma.
[Tapamnenenunen

51 | O6Bem Tena

52 | CpoiicTBa MPsSIMOYTOIBHOTO MapalIe/IenuIeaa

53 | [lupamuna

54 | Tena v MOBEPXHOCTH BPAILICHUS
Hunuaap

55 | Konyc

56 | Cdepa u mrap

57 | Tena v MOBEPXHOCTH BpallleHUs

ITounmars qToO n3yqgacrt

CTEpPEOMETPHS; UMETh
OpeACTaBICHUE O TejlaX |
IIOBEPXHOCTIX B
OPOCTPAHCTBE;

YMETH OPUMEHSTH

opMynbl 17151 BBIUMCICHUS
IUTIOIIAIEN MOBEPXHOCTEN U
00BbEMOB TeJl.

YMETb BBIIIOJIHATh YEPTEIKHU
reOMETPUUYECKUX TEl.

8. O6 akcuomax reomerpuu (2 4)

58 | O6 akcuomax MIaHUMETPUU [Tonumarse
aKCMOMAaTHYECKOEe TTOCTPOEHNE

59 | O6 akcuomax MIaHUMETPUHU FCOMETPHH; OCHOBHBIE
AKCHOMBI €BKJIHIOBOM
T€OMETPUHU, TEOMETPUH
JlobaueBckoro.

IHoBTOpenue (94)
60 | [loBTopenue. Pemenue 3ama4 mo teme: BekTopsr
61 | [loBTopenue. Pemenue 3amayu mo reme: MeTo 1 KOOpIUHAT




62

IToBropenue. Pemenue 3anad o reme

: Meron xoopauHar

TEMaM;

63 | [ToBropenwue. Pemenue 3amad no Teme: COOTHOLICHUS MEXTY
CTOpPOHAMH U YIJIaMH TPEYroJbHUKA

64 | [ToBropenwue. Pemenue 3amad no teme: COOTHOIICHUS MEXTY
CTOpPOHAMH U YIJIaMH TPEYroJbHUKA

65 | IloBropenue. Pemenue 3aaau no teme: JyinHa OKpy>KHOCTHU U
IUIONIA/b Kpyra

66 | IToBropenue. Pemenue 3a1a4d o teme: JBrmwkeHus

67 | KonTpoabHasi padora Ne5 3a roa

68 | IloBTopenue. Pemenue 3amay.

Y MeTh oTBEYaTh Ha BOIIPOCHI
10 U3YYCHHBIM B TCUCHUC I'0OJid

[IPUMEHSTH BCE U3yUEHHbIE
TEOPEMBI TP PELIEHUH 3a]1a4;

peliaTh TCCTOBBLIC 3alaHUA
0a30BOT0 ypOBHS;

peliaTh 3aa41 MOBBIILIEHHOTO
YPOBHSI CJIOKHOCTH.

I'PAOUK TEMATHYECKHUX KOHTPOJIBHBIX PABOT

Kpyra

Ne TeMa KOHTPOJIbLHOI PadOTHI [aTa npoBeneHus
1 KonTponpHas pabora No 1 Meron koopauHar
2 KonTponbnas padorta Ne 2 CoOTHOIIIEHUS MEXy CTOPOHAMU
U yTJIaMU TPEYTOJTbHUKAY.
3 Kontponbnas padota Ne 3 JlmHA OKPYKHOCTH M TTOIIA b




Kontponbnas padora No 4 JIBxeHus

KonrtponbHas pabora Ne 5 3a rox




