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IlosicHuTeNBLHAA 3aIHCKA

Pabouas mnporpamma 1o MaTeMmaTHKe cocTaBlieHa Ha ocHoBe DexepanbHOroO
rOCYJapCTBEHHOTO O0pa30BaTEIbHOTO CTaHJapTa OCHOBHOTO OOILIEro oOpa3oBaHMS U aBTOPCKOU
nporpammel A.I'. Mep3ansika, B.b. ITosnonckoro, M.C. Sxup, JI.A.Homuposckoro,E. B. By1ko.

Jlannasi pabouasi mporpaMma OpHEHTHPOBaHA Ha ydyaluxcs 5-9 KIaccoB U peam3yercs Ha
OCHOBE CIIEYIOIINX TOKYMEHTOB:

- IporpaMMmbl IO KypCcy MaTeMaTUKH 5—9 KiaccoB, CO3JaHHOW Ha OCHOBE €IUHOMU
KOHIICTIIIMY TPENoJIaBaHusl MaTEMAaTUKH B CPEAHEH IKoje, paspadoranHon A.I'. Mep3iskom, B.b.
[Tononckum, M.C. Slkupom — aBTOpamMH Y4YeOHUKOB, BKIIOUEHHBIX B CHCTEMY «AJITOPHUTM
ycnexa;

- CTaHJapTa OCHOBHOTO 0011eT0 00pa30BaHuUs 110 MATEMATHKE;

- OOIT OOOMBOY «pckas COLL».

[IporpaMMa cOOTBETCTBYET yu€OHHKAM, BKJIIFOUEHHBIM B CUCTEMY «AJTOPUTM yCHEXa» JUIs
5-9 kmaccoB oOpa3oBaTenbHbIX yupexaenuii /A.I'. Mepansk, B.b. [Tononckuii, M.C. fxup, E.B.
Bbymko. — M. :Benrtana-I'pad, 2018 r.

[Iporpamma 1o maTeMaTUKe COCTaBJIeHa Ha OCHOBE DYHJIaMEHTAJILHOIO fAJipa COJIEep KaHUs
obmero oOpa3oBaHMs, TpeOOBaHUI K pe3yabTaraM OCBOCHHS O0Opa30BaTENbHOW MPOTrpaMMBbI
OCHOBHOT'O O0HIEr0 00pa30BaHUs, MPEACTABICHHBIX B (efepaibHOM IOCYAapCTBEHHOM CTaHIapTe
OCHOBHOT'0 00111€ro 00pa3oBaHusi ¢ Y4ETOM IIPEEMCTBEHHOCTH ¢ [IpuMepHbIMHU mporpammamu Juist
HAYaJIpHOTO 00IIero oOpa3oBaHus MO MaTeMaTuke. B Hel Takke yYUTHIBAIOTCS AOMUHUPYIOLINE
uaen u nonoxenus [Iporpammel pa3BuTus U (HOPMUPOBAHUS YHUBEPCATBHBIX yUCOHBIX NEHCTBUI
JUIS OCHOBHOTO o00IIero o0pa3oBaHus, KOTOpbIe OOECHeurnBalOT (OPMUPOBAHUE POCCHUICKOM
TPOKJAHCKOW HMACHTUYHOCTH, KOMMYHUKATHUBHBIX KAaueCTB JIMYHOCTH, M  CIHOCOOCTBYIOT
(hOPMUPOBAHUIO KITIOUEBON KOMIETEHLIUN — YMEHUIO YUUMbCSL.

Kypc w™arematuku 5-9 KJIACCOB  SIBJIICTCS  (PYHAAMEHTOM ISl MaTeMaTHYeCKOTro
o0pa3oBaHMs U Pa3BUTHUS UIKOJIBHUKOB, JOMUHHUPYIONIEH (YHKIMEH MpU €ro M3y4eHUU B ITOM
BO3pacTe SIBJSETCS MHTEUIEKTYallbHOE pa3BUTHE yuamuxcd. Kypc mocTpoeH Ha B3BELIEHHOM
COOTHOIIICHUHN HOBBIX U paHee YCBOCHHBIX 3HAHHI, OOS3aTENbHBIX U JOMOJTHUTEIBHBIX TEM JUIS
U3YYEHHUs, a TAK)KE€ yYUTHIBAET BO3pPACTHbIE U MHIUBUIYyalbHblE OCOOCHHOCTH YCBOECHHS 3HAHUMU
yYaIuMHUCS.

[TpakTHyeckast 3HAUMMOCTb IIKOJILHOTO Kypca F€OMETpHH 7-9 KJIacCOB COCTOUT B TOM, YTO
npeIMeToM e€ M3ydeHUs SBISIOTCS MPOCTPAHCTBEHHBIE (POPMBI M KOJMYECTBEHHBIE OTHOIICHUS
peasibHOTO MHpa. B coBpeMeHHOM 0011ecTBE MaTeMaTHyecKas MOAr0TOBKA HE0OXoauMa KaxaoMy
YeNoBEKY, TaK KaKk MaTeMaTHKa MPUCYTCTBYET BO BceX cpepax yeroBeUeCcKOM NesTeTbHOCTH.

['eomeTpust sIBNI€TCS OAHUM U3 OTOPHBIX MIKOJIBHBIX TpeaMeToB. ['eomeTpuueckne 3HaAHUS
Y yMEHUS HEOOXOAUMBI JIJISl U3YUEHUs APYTUX MIKOIbHBIX JUCHUILTUH (pu3uka, reorpadus, Xumus,
nH(popMaTuKa u ap.).

OnHOI U3 OCHOBHBIX LI€JIEH U3YYEHUS] TEOMETPUU SABIISIETCS Pa3BUTHUE MBIIUICHHUS, TPEKIE
Bcero popMupoBaHue abCTPaKTHOrO MblIUIeHUs. B mporecce uzyduenus reometpun GopMupyorcs
JIOTUYECKOE M AJITOPUTMHYECKOE MBIIUICHUE, a TaK)K€ TaKue KadyecTBa MBIIUICHUS, KaK cuia U
THOKOCTh, KOHCTPYKTUBHOCTh W KPUTUYHOCTD. JlJis aganTaiuu B COBPEMEHHOM MH(OPMAIMOHHOM
o0miecTBe BaXXHBIM (HaKTOpPOM sIBIIsieTCs (OPMUPOBAHHE MATEeMATHUYECKOTO CTUJIST MBIIUICHUS,
BKJIIOUAIOLIETO B ce0sl MHIYKIUIO U JAETyKIMI0, 0000LIeHNe U KOHKPETU3alllIo, aHAJIU3 U CUHTE3,
KJIAaCCU(UKALIUIO U CUCTEMATU3AIINIO0, a0CTParupoOBaHUE U aHAJIOTHIO.

OOydeHne reoMeTpuu Ja€T BO3MOXKHOCTh LIKOJIBHMKAM HAy4YUThCS IJIAHUPOBATH CBOIO
NEeSATEeIbHOCTh, KPUTUYECKU OLICHUBATH €€, MPUHUMATh CaMOCTOSATENbHBIE PEIIEHUs, OTCTauBaTh
CBOM B3IJISIJbI U YOSXKIEHUS.

B mnpomecce u3ydyeHuss reoMeTpuM LIKOJbHUKH Y4aTcsl M3jaraTh CBOM MBICIH SICHO U
MCYepIbIBaOIIe, TPUOOPETAIOT HaBBIKU YETKOTO BBIMOJIHEHNS MaTeMaTHUECKHUX 3aMuceH, Py 3TOM
HCIIO0JIb30BAaHUE MAaTEMATUYECKOTO SI3bIKa MO3BOJISIET Pa3BUBATh Y yUallIMXCS TPAMOTHYIO YCTHYIO U



HMUCBMEHHYIO PEYb.

3HaKOMCTBO C HCTOpPHEW pa3BUTUS TE€OMETPUM Kak Haykd (OPMHUPYET Yy ydalluxcs
IPEICTAaBICHUS O TEOMETPUH KaK YaCTH OOIEUeIOBEYECKOI KyIIbTYPBI.

3HaynTENbHOC BHUMAHUE B M3JI0)KEHUH TEOPETUYECKOIO MaTepuana Kypca yIeNseTcss ero
MOTHBAILIUH, PACKPHITUIO CYTH OCHOBHBIX MOHATHH, uiel, MeronoB. OOydeHne mocTpoeHo Ha 0ase
TEOPUU PA3BUBAIOIIET0 O0YYEHHs], YTO JOCTUTaeTCs OCOOEHHOCTSAMU H3JIOKCHUS TEOPETHYECKOTO
Marepuasa U ynpakKHEeHUSIMH Ha CpaBHEHHE, aHAJIN3, BBIJCICHNE ITIABHOTO, YCTAHOBIICHHUE CBS3EH,
KIaccu(UKaLuIo, I0Ka3aTeinbCcTBO, 00oOImeHne u cucremarusanuio. Oco0o aKIEHTUPYIOTCS
COZIepIKaTENbHOE PACKPHITHE MATEMATHUECKUX MOHSITUH, TOJKOBAHHE CYIIHOCTH MAaTEeMaTHUECKHX
METOOB U OOJIACTH MX MPUMEHEHHs, IEMOHCTPALUS BO3MOXKXHOCTEH MPUMEHEHHS TEOPETHUECKUX
3HAHMW JUI pelIeHUs Pa3HOOOpa3HBIX 3aJad NPUKIAJHOTO Xapakrepa. Oco3HaHue o00mIero,
CYIIECTBEHHOTO SIBJICTCS OCHOBHOW 0a30i s pemieHus ymnpakHeHuid. BaxHo mnpuBOIUTH
JeTaIbHbIE MOSCHEHUS K DEIICHHIO THUIIOBBIX YNPaKHEHUH. DTHM pacKpbIBaeTcs CyTh METOJa,
MPEeJUIaraeTcs arOpUTM MM SBPUCTUYECKAs CXeMa PEeIIeHHs] YIPAKHEHUH onpeaeIéHHOTO THIIA.

Hesn kypca:
N3ydyeHre MaTeMaTUKU B OCHOBHOW LIKOJIE HAIIPABJIEHO HA JOCTHXKEHUE CIIEIYIOIUX LIeIeH:

1) B HanIpaBJIeHUM JIUYHOCTHOI0 PA3BUTHS

* pa3BHUTHEC JIOTHYECKOTO M KPUTHUYECKOTO MBINUICHHS, KYIbTYPBl PEYH, CIIOCOOHOCTH K
YMCTBEHHOMY JKCIICPUMEHTY;

* (dopmupoBaHue y YydYAIIUXCS WMHTEIUICKTYAIBPHOH YECTHOCTH U OOBEKTHBHOCTH,
CIOCOOHOCTH K IMPEOJIOJICHHUIO MBICIIUTEIBHBIX CTEPEOTUIIOB, BRITCKAIONIUX 13 OOBIJCHHOI'O OIBITA;

* BOCHHUTAaHHE Ka4eCTB JIMYHOCTH, OOCCIICUMBAIOIINX COIHAIBHYI0 MOOWMIBHOCTD,
CIOCOOHOCTh MPUHUMATh CAMOCTOSTEIbHBIC PEIICHUS;

* (bopmmpoBaHME KaueCTB MBINUICHUS, HEOOXOMMMBIX MJIsS aJalTallid B COBPEMECHHOM
nH(pOPMaIMOHHOM OOIIECTBE;

* pa3BUTHE MHTEpPECa K MATEMAaTHICCKOMY TBOPUYECTBY M MATEMATHUYECKUX CIIOCOOHOCTEI;

2) B MeTanpeIMeTHOM HAaNpPaBJIeHUHU

* (hopMupoBaHUEe MPEACTABICHUN O MaTEMaTHKE KaK 4acTH OOLIeYeI0BEUYeCKOM KyIbTyphl, O
SHAYUMOCTHU MAaTCMATHKHU B Pa3BUTHU LIUBUIIU3AallUU U COBPEMEHHOT'O O6HI€CTB3;

* pa3BUTHE MPEJACTABICHUA O MaTeMaTHKe Kak (opMe OINUCaHHUA M METOoJ]ie IMO3HAHHUS
NEUCTBUTENBHOCTH, CO3JIaHUE  YCIOBUW  JJIi  NPHOOPETEHHUS  MEPBOHAYAIBHOTO  OMBITA
MaTeMaTHYeCKOro MOJICIMPOBAHUS;

* ¢opMupoBaHHE OOLIMX CMOCOOOB MHTEIJIEKTYaJIbHOM AEATEIbHOCTH, XapaKTEPHBIX IS
MaTeMaTHKHU U SBISIOIMXCS OCHOBOM 1MO3HABATEIbHON KYJIbTYpPbl, 3HAUUMON JUIs pa3iMyHbIX cdep
YeJIOBCUYCCKOM JIeSITEILHOCTH;

3) B npeaAMeTHOM HaNpaBJIeHUHN

* OBJIaJICHHE MaTEeMaTHUYECKUMH 3HAHUAMHU M YMEHUSMHU, HEOOXOMMBIMHU ISl TPOIOIDKEHUS
oOyueHus B cTapllei NIKOJIe WIM UHBIX 00111e00pa30BaTeNbHbIX YUPEKICHUIX, U3YUEHHS] CMEKHBIX
TUCLUIUINH, IPUMEHEHMSI B IOBCEHEBHOM KU3HU;

e co3naHue (yHIaMeHTa s MaTeMaTHYeCKOro pa3BUTHUS, (OPMUPOBAHUS MEXaHU3MOB
MBIIIEHMS], XapaKTEPHBIX JJI1 MAaTEMATUYECKOU IEATEIBHOCTH.

HpaKTqucxaﬂ 3HAYMMOCTh MIKOJBHOI'O KypCa MAaTCMATHUKH 5-9 KJIaccoB COCTOWT B TOM,
qTO0 MpeIMETOM eé HU3YUYCHHA ABJIAIOTCS NPOCTPAHCTBCHHBIC q)OpMBI 1 KOJIMYECTBEHHBIC OTHOIIICHUA



peanbHOro Mupa. B COBpeMEHHOM MHpe MaTeMaTH4ecKas IOJrOTOBKAa HEOO0XOJMMa KaXKIOMY
YeNIOBEKY, TaK KaK MaTeMaTHKa MPUCYTCTBYET BO BCeX c(hepax 4eIoBEUECKON AeSTSIbHOCTH.

MaremaTrka SIBISICTCS OJHHMM W3 OIOPHBIX IIKOJBHBIX IPEAMETOB. MaTeMaTHYecKue
3HAHUS ¥ YMEHUS HEOOXOJMMBI JUIsl U3YUEHUs alreOpbl M TEOMETPUHU B CTApIINX KJIaccax, a TaKKe
JUTSL U3YYCHHSI CMEKHBIX TUCIUILTUH.

OnHOM U3 OCHOBHBIX IEJIeH M3yYeHUSI MATEMATHKU SIBIISICTCS Pa3BUTUE MBIIUICHHUS, PEXK]IS
BCero popMUpOBaHUS A0CTPAKTHOTO MBIILICHHS.

B nmporiecce nzydueHuss MaTeMaTHUKU TakkKe GOPMUPYIOTCS U TaKKE Ka4eCcTBa MBIILICHUS, KaK
cuJia ¥ THOKOCTh, KOHCTPYKTUBHOCTh M KDUTHYHOCTb.

B mporecce n3ydeHHs MaTeMaTUKH YYCHHUKH S5-9 KJIacCOB ydaTCsl W3JIaraTh CBOU MBICIH
SCHO ¥ WCUEPIIBIBAIOIE, NPUOOPETAIOT HABBIKM YETKOTO W TPaMOTHOTO  BBITOJHCHHS
MaTEMATHYECKUX 3alMCced, MPH ITOM HCIOJIb30BAHUE MATEMATHYECKOTO SI3bIKa IO3BOJISET
pa3BUBaTh Y YUaIIUXCS TPAMOTHYIO YCTHYIO M IUCbMEHHYIO PEYb.

3HAKOMCTBO C HCTOpWEH pa3BUTUS MaTEMaTHKH KaKk Hayku (HOpPMHUPYET y ydalluxcs
MPEJICTABICHHUS O MAaTEMATHUKE KaK YaCTH OOIIEYEIIOBEYECKOM KYIbTYPHI.

3HAYUTEIIPHOE BHIUMAHUE B W3JIOKCHUU TEOPETHYCCKOTO MaTepHalia Kypca YACISeTCs ero
MOTHBAIINH, PACKPBITHIO CYTH OCHOBHBIX MOHITHIA, UAeH, MeTofoB. OOydueHne mocTpoeHo Ha Oaze
TEOPUHU PA3BHBAIOIIETO OOYUYEHUS, YTO JOCTUTACTCS OCOOCHHOCTSIMH H3JIOKEHUSI TEOPETUICCKOTO
MaTepHualia U yIpaXHCHUSIMU Ha CPaBHEHUE, aHAJIN3, BBIICJICHUE IJIABHOTO, YCTAHOBJICHUE CBSI3EH,
KIaccupukanuo, 0000menne M cucremaruzanuio. Ocob0 aKIEHTUPYETCS COJIepIKaTeIIbHOE
pacKphITHE MaTEMaTHYECKUX TMOHSATHH, TOJKOBAHHME CYIIHOCTH MAaTEMAaTHYECKUX METOJOB U
00acTH MX MPUMEHEHUS, TEMOHCTPAIHS BO3MOKHOCTSH MTPUMEHEHUS TCOPSTUUSCKUX 3HAHUN JIJIS
pelieHus 3a7a4d MPHUKJIAIHOTO XapakKTepa, HalpuMep, PElICHHE TEKCTOBBIX 3ajad, JICHEKHbIE U
MIPOLICHTHBIC PACUYEThl, YMEHUE TOJIH30BAThCSl KOJIMYECTBEHHOW WH(pOpMAIIUEH, MPEACTaBICHHON B
pasnuuHbIX (opMax, yMEHHE «4uTaThy» rpaduku. Oco3HaHHe OOIIEro, CyIIECTBEHHOTO SBIISETCS
OCHOBHOW 0a30d mJis pemieHus yrnpakHeHWW. BaXHO TPHBOIUTEL JAeTalbHBIC MOSCHCHUS K
PEIICHUIO THUIOBBIX YIPAKHEHUW. DTHM PACKPBIBACTCSI CYTh METOJA, IMOAXO/Aa, MpeiaracTcs
AJITOPUTM HJIM 3BPUCTUYECKASI CXEMa PEIICHUS YIPAXKHCHUN OMPEICICHHOTO THIIA.

C TOYKM 3peHUS BOCIUTAHUS TBOPUECKOH JTMIHOCTH, OCOOEHHO BaXXHO, YTOOBI B CTPYKTYPY
MBIIUJICHHS] YYaIUXCsl, KpOME allTOPUTMHUECKUX YMEHUIN U HaBBIKOB, KOTOPBIE C(HOPMYITHPOBAHEI B
CTaHJIAPTHBIX MpaBWIAX, (OpMyIax M aJrOpUTMAax JEHCTBUH, BOIUIA IBPUCTUICCKUE MPUEMBI KaK
o011ero, Tak ¥ KOHKPETHOTO XapakTepa. JTU MPUEMBI, B YACTHOCTH, (DOPMUPYIOTCS TP TMOHCKE
pelIeHus 3a1a4 BBICIINX YPOBHEH CIOKHOCTH. J[J1s amanTanuu B COBPEMEHHOM MH()OPMAIIMOHHOM
o0miecTBe BaXHBIM (haKTOpPOM sIBiIsieTcs (OPMUPOBAHHE MATEMATHUYECKOTO CTUJIST MBIILUICHUS,
BKJTFOHAIOIIEe B Ce0s MHAYKIHMIO M JSAYKIMIO, 0000IIeHne U KOHKPETH3AIMI0, aHAIN3 W CHUHTE3,
KJIacCU(UKALIUIO U CUCTEMATU3AIINIO, a0CTparupoBaHUe U aHAIOTHIO.

OO0ydeHre MaTeMaTHKU TaéT BO3MOXKHOCTH IMKOJIBHHKAM HAyYUTHCS ILIAHHUPOBATH CBOIO
NesITeNbHOCTh, KPUTUYECKH OIEHUBATh CBOIO JESTEIBHOCTh, MNPUHUMATh CaMOCTOSITEIbHbBIE
pEIIeHNs, OTCTAauBaTh CBOM B3TJISAIBI U YOCIKICHUSI.

3HAKOMCTBO C HCTOpWEH pa3BUTUS MaTeMaTHKH Kak Hayku (OpMHUPYET y ydalluxcs
MIPEJICTABJICHHS O MATEMATHUKE KaK YacTH OOIICUEIIOBEYSCKON KYIbTYPHI.

3HAYNTENbHOE BHHUMAHUE B W3JI0KEHUU TEOPETUYECKOTO MaTepuala Kypca YAEISeTcsl ero
MOTHBAIIMH, PACKPBITHIO CYTH OCHOBHBIX MOHATHHA, WaeH, MeToa0B. OO0yUeHHEe TTOCTPOCHO Ha 0a3e
TEOPUHU PA3BHUBAIOIIETO OOYUYEHUS, YTO JIOCTUTAETCS OCOOCHHOCTSIMU W3IIOKEHHUSI TEOPETUYECKOTO
MaTepraja U yIpaKHEHUSIMH Ha CpaBHCHHE, aHAJIN3, BBIJICIICHHE TJIABHOTO, YCTAHOBJICHHUE CBSI3CH,
Kkinaccudukanuoo, 0000menue u cucremaruszanui. Ocobo0 akKIEHTUPYETCs COAepIKaTEIbHOE
pPacKphITHE MaTeMAaTHYSCKUX TIOHATHH, TOJKOBAHUE CYIIHOCTH MAaTeMAaTHYECKUX METOJOB H
o0JacTu UX MPUMEHEHUSs, IEMOHCTPAIUS BO3MOXKHOCTEH MPUMEHEHUS TEOPETUUECKUX 3HAHUN TS
pelleHrs 3a7ad NPHUKIATHOTO XapakTepa, HalpuMep, PelieHHe TEKCTOBBIX 3ajad, JICHE)KHBIE H
MPOLIEHTHBIC PACUYEThl, YMEHUE TOJIB30BaThCS KOMMYECTBEHHONW MH(pOpMaIlMel, MpeAcTaBIeHHON B



pa3nuuHbIX (opMax, yMeHHE «4uTaThy» rpaduku. Oco3HaHHe OOIIEro, CyIeCTBEHHOTO SBIISETCS
OCHOBHOH 0a30il g peuieHus yrnpaKHEeHWHA. BakHO NPHUBOAMTH AETANbHBIE MOSICHEHHS K
PELIEHUIO TUIOBBIX YIPAXHEHUNA. ODTUM PACKPBIBAECTCS CYTh METOJA, IOAXOAA, IMpEasiaracTcs
QJITOPUTM WJIM IBPUCTUYECKAS CXEMa PEUICHHs YIPA)KHEHUH OIIPEIEICHHOIO THIIA.

O01mas xapakTepucTHKa Kypca MaTeMaTHKH B 5-9 Kiaccax

Conepxanne MaTeMaTHYecKoro oOpa3zoBaHus B 5-9 Kjaccax NpPEACTAaBICHO B BHJIE
CIENYIOUINX COJACp)KAaTeNbHBIX pa3ienoB: «Apugmemuxa», «Hucnoevie u 0Oyxkeennvie
sviparicenun. Ypasnenun», «l'eomempuueckue uzypol. H3mepenue 2eomempuueckux
eenuuuny, «Inemenmsl cmamucmuku, eeposmuocmu. Komoéunamopuvie 3adauuny,
«Mamemamuka 6 ucmopuyeckom pazeumuuy, «Anceopa», «Hucnosvie MHOICECHBAY,
«Dynkyuuy, «nemenmol NPUKIAOHOI MAMEMAMUKUY, «A12e0pa 6 ucmopuuecKom pazeumuiny

Cognepxanne pazaena «Apugpmemuxa» ciyxutr 0a30id s JaTbHEHIIEr0 W3ydeHUs
yJalIMMUCS MAaTeMaTUKd W CMEKHBIX JUCHUIUIMH, CIIOCOOCTBYET Pa3BHTHIO BBIYMCIHTEIBHON
KyJIBTYpbl ¥ JIOTUYECKOTO MBIIIICHUS, (POPMUPOBAHUIO YMEHHUS MOJB30BATHCSA AITOPHUTMAaMH, a
TaK)ke TMPUOOPETEHHUIO MPAKTHUECKUX HABBIKOB, HEOOXOUMBIX B MOBCEIHEBHOM *H3HU. Pa3ButHe
IIOHATHUA O 4YHUCJIC CBA3aHO C HU3YYCHHMCM pPAlNUMOHAJTBHBIX YHCCII! HAaTypaJlbHbBIX YHCCII,
OOBIKHOBEHHBIX M ACCATHYHBIX IPOOEH, MOI0KUTEIBHBIX U OTPHLIATEIBHBIX YHCEL.

Copnepxanne pasnena «Hucnosvie u Oykeennvie eviparcenus. Ypaeuenus» QGopMHPYET
3HaHUS O MareMaTuyeckoM s3bike. CyIleCTBEHHas pOJIb IpPU 3TOM OTBOAMTCS OBJIAJICHUIO
dbopmManmbHBIM  ammapatoM OyKBEHHOTO HCYHCICHHS. 3yueHwe MaTepuaia CIIOCOOCTBYET
(OPMUPOBAHHUIO Y YHAIIMXCS MAaTEMAaTHIECKOTO anmapaTa PemeH s 3aa4 ¢ TOMOIIBI0 YPaBHEHHH.

Conepxanmne pasaena «Il eomempuueckue ¢ueypvl.  Himepenus 2eomempuyeckux
éenuuun» GOPMHUPYET y YdYAIIUXCA MOHSATHA T€OMETPUYECKHX (Uryp Ha IUIOCKOCTH U B
MPOCTPAHCTBE,  3aKJIAJbIBACT OCHOBBI (POPMHPOBAHUS TECOMETPUUYECKOH «peum», pa3BHBACT
MIPOCTPAHCTBEHHOE BOOOPaKEHUE U JIOTUYECKOE MBIIIICHHUE.

Copnepxanue pasnena «Inemenmuvt cmamucmuxu, eepoamnocmu. Komounamopnvie
3adauuy - 00s513aTENHHBI KOMIIOHEHT IIKOJIBHOTO 00pa30BaHUs, YCHIIMBAIOIIMIA €T0 TPUKIATHOE U
IPAaKTUYECKOe 3HaueHHe. DTOT Marepuajg HeoOXOAMM, MpexJe Bcero, A (OpMHUPOBAHUS Y
yyanmxcs (pyHKIHOHAJIBHON IpaMOTHOCTH, YMEHUSI BOCIPUHUMATh U KPUTUYECKH aHAJIU3UPOBATH
uHpOpMalNIO, TPEACTABICHHYI0O B pa3iMyHBIX (OpMax, MOHUMATh BEPOSATHOCTHBIA XapakTep
MHOT'MX PEAJIBbHBIX 3aBUCUMOCTEN, IPOU3BOAUTH IIPOCTEMIINE BEPOSATHOCTHBIE pacu€Thl. M3yueHue
OCHOB KOMOMHATOPUKHM TO3BOJIUT Yy4YallleMYCsl OCYLIECTBISATh PAaCCMOTPEHHUE ciydaeB, mepedop
BAapuaHTOB, B TOM YUCJIC B HpOCTGfIHIPIX MPUKIAAHBIX 3aaa4dax.

Paznen «Mamemamuxa ¢ ucmopuueckom pazeumuuy npeaHazHaueH JUisi GOPMHUPOBAHUS
MPE/ICTAaBICHU O MaTeMaTHKe KaK YacTH YeJOBEYECKON KyJIbTYphl, IJs OOILEro pa3BUTHS
IIKOJIBHUKOB, JJIS1 CO3J[aHUs KYJIbTYpPHO-UCTOpUYECKOH cpenbl oOyueHus. Ha Hero He Bbiiensiercs
CTIEIMANBHBIX YPOKOB, YCBOCHHE €ro HE KOHTPOJHMPYETCS, HO COJAEpKaHHEe STOTO pasfena
OpPraHUYHO TPHUCYTCTBYET B Yy4eOHOM IIpollecce KaK CBOEro poAa TyMaHUTAapHBIH (OH IpH
paccMOTpeHHH MPOOIEeMaTHKN OCHOBHOTO COJIEPKaHHSI MAaTEMAaTHIECKOTO 00pa30BaHMUS.

Conepxxanne pasnena «Anzedpa»  cniocoOCTBYeT (OPMHUPOBAHMUIO Y  YHALIUXCS
MaTeMaTHYeCKOTo ammapaTa Uil PelIeHHs 3aJad W3 pasHbIX pa3lelioB MaTeMaTHKH, CMEXKHBIX
MIPEMETOB, OKpYXaroIlel pearbHOCTU. SI3BIK aaredphl MOJIUEPKUBACT 3HAUCHHE MATEMAaTUKH Kak
sI3pIKa JJISI TIOCTPOCHHUS MAaTeMaTHYECKUX MOJENEeN MPOLIECCOB W SABJIEHUW pealbHOro mupa. B
3ajaud  M3y4deHHs anreOpbl BXOAAT TaKXKe pa3BUTHE  AITOPUTMUYECKOTO  MBIIIJICHUS,
HEeoOXOMMOro, B YAacCTHOCTH, JJs OCBOEHHUS Kypca HWH(OpPMATUKH, OBJaJ€HUE HaBbIKaMU
JeTyKTUBHBIX paccyxaeHuil. [Ipeodpa3oBanue cUMBOIBHBIX ()OPM BHOCHUT CHeUU(PUUECKUN BKIA
B Pa3BUTHE BOOOpAKEHMsI ydalIUXCs, UX CIOCOOHOCTEN K MaTeMaTHyeckomMy TBopYecTBy. B
OCHOBHOHM IIKOJ€ Marepuan TPYHIHPYETCs BOKPYT palMOHAJIBHBIX BBIPAKEHHUH, a BOIPOCHI,



CBSI3aHHBbIE C UPPALMOHAIBHBIMU BBIPAKEHUSAMH, C TPUTOHOMETPUUYECKMMHM (QYHKIUSAMH U
npeoOpa3oBaHUsMH, BXOIAT B COJEpKAHHE Kypca MAaTEeMaTHUKU Ha CTapIIeil CTymeHH OOy4eHHUs B
LIKOJIE.

Paznen «Hucnoevie muorcecmea» HaLCIEH HAa MAaTEeMaTH4YECKOE DPA3BUTHE YyYalluXcs,
(dbopMHpOBaHKE Y HUX TOYHO, CKATO U SICHO M3J1araTh MbICJIA B YCTHOM M MMCBMEHHOM peuu.

Copnepxanue pasznena «@yHKyuu» HALECICHO HAa IOJYyYEHUE IIKOJIBHUKAMHM KOHKPETHBIX
3HaHUM O (QYHKIMM Kak BaKHeWIed MareMaTH4ecKOH MOJENH JUIsl ONUCAHUS U MCCIIEOBAaHUS
pa3HoOOpa3HbIX MpoIeccoB. M3ydeHue 3TOro marepuana CIOCOOCTBYET Pa3BUTHIO y YYalUXCs
YMEHHUS HCIOJb30BaTh  pa3jIMuyHble A3BIKM MaTEeMaTUKU  (CIOBECHBIH, CHUMBOJIMYECKUM,
rpaduuecKuii), BHOCUT BKJIaJ] B (HOPMUPOBAHHE MPEICTABICHUI O POJIM MAaTEMAaTUKHU B Pa3BUTUU
LUBHIN3ALUU U KYJIbTYPBI.

Conepxanue pasaena «aemenmol RPUKIAOHOT MAMEMAMUKU» PACKPHIBAIOT IIPUKIIATHOE
U IPAaKTUYECKOE 3HAUYEHUs MaTeMaTHMKHM B COBPEMEHHOM Mupe. Marepuan crnocoOCTBYyeT
(bopMHPOBAHKIO YMEHUS MPEACTABIATH M aHAIU3UPOBATH HH(POPMAITHIO.

Paznen «Anceépa 6 ucmopuueckom pazeumuuy TperHazHauyaeTcs Uid (OPMUPOBAHUS
IPEJICTaBICHU O MaTeMaTHKe KaK YacTH YeJIOBEYECKOMKYJIbTYpBI, JJs OOIUEro pa3BUTHUS
IIKOJIbHUKOB, CO3JIaHUSI KYJITYPHO- HCTOPUYECKOH cpeJibl 00yUeHHUs.

Ilenp conmepxanus pasnena «l'eomempus» — pPa3BUTh Yy y4YalUXCS IIPOCTPAHCTBEHHOE
BOOOpaXEHHWE W JIOTUYECKOE MBIIUIEHHE IIyTeM CHUCTEMaTHYeCKOro M3y4eHHMsl CBOWCTB
reOMETPHUECKUX (HUTyp Ha IUIOCKOCTH M B MPOCTPAHCTBE W IMPHUMEHEHUS ITHX CBOWCTB IpH
PELICHNN 3a/1a4 BBIYUCIUTEIBHOIO U KOHCTPYKTUBHOIO Xapakrepa. CylnieCTBEHHAs pOJib IIPH 3TOM
OTBOJUTCSI Pa3BUTUIO TIeOMETpUYECKOM HUHTyuluu. CoueTaHHEe HAIJISIAHOCTH CO CTPOTOCThIO
ABJISICTCS HEOTHEMJIEMON YacThIO I€OMETPUYECKUX 3HaHMU. Marepuan, OTHOCSIIMICT K OJloKam
«Koopnunate» n «BeKkTopbl», B 3HAUUTEIBLHON CTENIEHU HECET B ce0e MEeXIpeIMEeTHbIe 3HAHUS,
KOTOpBbIE HAaXONAT IPUMEHEHHME KaK B DPA3IMYHBIX MATEMAaTHMYECKUX AMCLMILIMHAX, TaK U B
CMEXHBIX IIpeAMETaX.

Copnepxanue Kypca reomMeTpun B 7-9 KjaccaXx NpPEACTaBIEHO B BHJE CIEAYIOLIUX
COJEpKATENbHBIX pa3nenoB: «l eomempuueckue ueypory, «Himepenue zeomempuueckux
eéenuuun», «Koopounamuor», «Bekmopur», «I eomempus 6 ucmopuueckom pazeumuuy.

Conepxxanue paznena «leomempuueckue ¢hucypory cinyxutr 0a3oil uis JaibHeHIIero
W3Y4YEHHUs ydallluMucs reomerpuu. M3ydeHune marepuana crnocoOCTBYyeT (OPMHUPOBAHUIO Yy yda-
IIMXCSl 3HAaHUH O TeoMeTpuYeckoil (urype Kkak BaxHeWIIeW MaTeMaTH4ecKoil Monenu ais
OIMCaHUs pealibHOTO MuUpa. [ 1aBHas 11e7b JAHHOTO pas3zesia — pa3BUTh y y4alluxcs BooOpakeHue
U JIOTUYECKOE MBIIUIEHHE MYyTEM CUCTEMAaTHYECKOT0 U3Y4YEHUsI CBOMCTB reOMETpUYECKUuX GUryp u
IIPUMEHEHHUS] 3TUX CBOWCTB MPH PEHICHUU 3a/1a4 BBIYUCIUTEIBHOIO U KOHCTPYKTUBHOTI'O XapaKTepa.
Cy1ecTBeHHass pojb IMPU 3TOM OTBOJUTCS Pa3BUTHIO reoMeTpuyeckod uHTyuuuu. CoderaHue
HarjsiTHOCTH € (DOPMANBbHO-JIOTUYECKUM  TOAXOJO0M  SIBJISIETCS  HEOTHEMJIEMOM  YacThIO
reOMETPUUYECKUX 3HAHUM.

Copnepxanue paznena «Mzmepenue zeomempuueckux eeauduny pacliupser U yriayonser
NPEJCTAaBICHNS YYaluXcsi 00 M3MEPEHUsX JJIHH, YIVIOB U IUIOMIaJed Guryp, cnocoocTByer ¢op-
MHUPOBAHHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJAUMBIX KaK MPU PEIIEHUH F'€OMETPUUECKUX 3a]a4, TaK
U B [IOBCEJHEBHOU KU3HHU.

Conepxkanne pasznenoB  «Koopounamory, «Bexkmopovy) pacmmpser U yriayomiser
NPEJCTAaBICHNUS YYaIUXCS O METO/Ie KOOPAMHAT, pa3BUBAET YMEHUE MPUMEHSATh alreOpandeckuit
anmnapar Ipy peIeHNH NTeOMETPUYECKHUX 3a]a4, a TAaKXKe 33]1a4 CMEXKHBIX JUCIUIIINH.

Paznen «l'eomempus 6 ucmopuueckom pazeumuuy, conepxxaHue KOToporo pparmeHTapHo
BHEJPEHO B M3JIO)KEHHE HOBOIO MaTepuaya Kak CBeJeHHUs 00 aBTOpax M3ydaeMbIX ()aKTOB U TE€O-
peM, UCTOPUHU UX OTKPBITHS, MpeHa3HAueH JUIs (GOPMUPOBAHUS MPEJICTABICHUH O T€OMETPUH Kak
YacTHU YeJIOBEUYECKOW KYJbTYphI, /Ul OOLIEro pa3BUTHS IIKOJIbHHUKOB, JUIS CO3JAHUS KYJIbTYPHO-
HCTOPUYECKON Cpeibl 00ydeHusl.



MecTo Kypca MaTeMATHKH B Y4eOHOM IJIaHe

bazucHblli yueOHBIN (0Opa3oBaTenbHBIN) IJIAH HA HM3YYCHHE MaTeMaTHUKH BS5S-9ximaccax
OCHOBHOH HIKOJIBI OTBOJMT 5 YU4EOHBIX YacOB B HENIENIO B TEUCHUE Ka)JIOTO T0/1a 00YYEHUs, BCETO
170 gacos. (5-9 knaccel — 5 yacoB B Hejento, Bcero 850 yacon).

TpeﬁoBaHnﬂ K pe3yJibTaTamM Oﬁy‘leHHﬂ H OCBOCHHUIO COACPKAaHUA KypcCa

N3yueHne MaTeMaTHMKd B OCHOBHOM IIKOJIE JTA€T BO3MOXKHOCTh OOYYarOIIMMCS J1OCTUYb
CJIEYIOIUX PE3yJbTaTOB Pa3BUTHSL:

B JIHYHOCTHOM HaIPaBJICHUH:

1) ymMeHHe SICHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICIY B YCTHOW M NMUCbMEHHOH peuu,
IIOHMMATh CMBICI IIOCTABJIECHHOW 3aJaud, BBICTPAWBaThb APIyMEHTALMIO, IIPUBOIUTH NPUMEPHI U
KOHTPIIPUMEDBI;

2) KpUTHYHOCTh ~ MBIIUICHHS, yMEHHE  PACIO3HABaTh  JIOTHYECKH  HEKOPPEKTHBIC
BBICKa3bIBaHUS, OTIMYATh TUTIOTE3Y OT (haKTa;

3) mpezacTaBiIeHHE O MAaTEMAaTHYECKOW Hayke Kak cdepe 4YeIoBeuecKoil AesTeIbHOCTH, 00
JTalax €€ pa3BUTHUs, O €€ 3HAUMMOCTH JUIsl Pa3BUTUS LIUBUIA3ALUH;

4) KpeaTUBHOCTh MBILUICHUS, WHUIUATHBA, HAXOAYMBOCTb, AKTUBHOCTb IPH pCIICHUH
MaTE€MaTHYECKUX 3a/1a4;

5) yMeHHe KOHTPOJIUPOBATH MPOLIECC U Pe3yIbTaT y4eOHOH MaTEMATUIYECKOM NeITeIbHOCTH;

6) cloCOOHOCTh K IMOIIMOHAJIBHOMY BOCHPUSATHIO MaTeMaTHYeCKUX OOBEKTOB, 3ajad,
PELIEHUN, pacCyKICHUM;

7) BOCHMTaHUE POCCHUHCKOW TPa)kKJTAHCKOM HJIEHTUYHOCTH: MATPUOTH3MA, YBAXKECHUS K
OteuecTBy, OCO3HaHMSI BKJIaJla OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOU HayKH;

8) OTBETCTBEHHOE OTHOIICHHWE K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTH OOyYaromuxcs K
CaMOPa3BUTHUIO U CaMOOOPA30BaHHIO HA OCHOBE MOTUBAIIMK K OOYUYEHHIO U [TO3HAHUIO;

9) oco3HaHHBI BHIOOP W TIOCTPOEHUE JajbHEHIIEH WHAMBUAYAIbHONH TPAEKTOPUHU
oOpa3zoBaHMs Ha 0a3e OPUEHTHUPOBKU B MHpe Ipodeccuil U NpodecCuOoHaIbHBIX MPEINOYTeHUN ¢
y4€TOM YCTOMYMBBIX I103HABATEIbHBIX HHTEPECOB, a TaKKe Ha OCHOBE (POPMHUPOBAHUS
YBaXXUTEIBHOI'O OTHOLICHUS K TPYy, Pa3BUTHE OIBITA YYaCTHUs B COLUAILHO 3HAYUMOM TPYZE;

10) ymeHMEe KOHTPOJIMpPOBaTh MpOLECC M pe3ysibTaT y4yeOHOM M MaTeMaTH4eCKON
JEeATEIbHOCTH;

11) KpUTUYHOCTH MBILIUICHUS, WHUIMATHBA, HAaXOJYUBOCTh, AKTHUBHOCTb NIpPU pPEIIECHUU
FEOMETPUYECKUX 3a/1a4;

B MeTalpeIMeTHOM HAaNlPABJICHUM:

1) nepBoHavanbHbIC MOPEACTABICHHUS 00 HASSIX M O METOJaX MareMaTHKH Kak o0
YHUBEPCAIBHOM SI3bIKE HAYKH M TEXHUKH, O CPEICTBE MOJAEIMPOBAHHUS SIBJICHUHN U IIPOLIECCOB;

2) yMeHHE BUJIETh MaTEeMAaTHYECKYIO 33/1auy B KOHTEKCTE MPOOJIIEMHON CUTYal[MH B APYTUX
JUCLUIIIINHAX, B OKPYKaIOLEH KU3HH;

3) yMeHHe HaXOMUTh B Pa3INUHBIX HCTOYHUKAX HHPOPMALIUIO, HEOOXOIUMYIO sl PELICHHS
MaTeMaTHYeCKUX MpoOJeM, W TPEACTaBIsATh €€ B MOHATHON Qopme; NMpUHUMATh pElIeHHE B
YCJIOBHSAX HEMOJIHON M N30BITOYHON, TOYHOW U BEpPOATHOCTHONW MH(POPMALINY;

4) yMeHUE TIOHMMaTh M HMCIOJb30BaTh MaTeMaTHUYCCKUE CPEACTBA HArNISAHOCTH (Tpadukw,
JMarpaMMbl, TaOJIUIbI, CXEMBI U JIp.) Ul WIUTIOCTPALIUH, HHTEPIpEeTallii, apryMeHTaIUH;

5) yMeHUe BbIIBUraTh THIIOTE3bI IPU PEIICHUN YUIECOHBIX 3a/1a4 ¥ MOHUMATh HEOOXOIUMOCTh
UX IIPOBEPKH;

6) yMeHHEe MPUMEHATh HHIYKTHBHBIC W JICAYKTHBHBIC CIIOCOOBI pacCyXJICHHU, BHICTH
pa3IMYHbIE CTPATErUM PELICHUs 3a/1a4;



7) IOHMMaHUE CYIIHOCTH AJITOPUTMUYCCKHX NPEIINHCAHUIl U yMEHHE JCUCTBOBAaTh B
COOTBETCTBHH C IIPEITI0KEHHBIM AITOPUTMOM;

8) yMeHHe caMOCTOSTEIIBHO CTaBUTh 1IEJIH, BEIOMPATh U CO3/1aBaTh aJrOPUTMBI JJIsl PELICHHS
yueOHBIX MAaTEeMaTHYECKUX MPOOIIeM;

9) yMeHue MIIaHUPOBATh U OCYLECTBIATh AESATEIbHOCTD, HAIIPABICHHYIO HA pelleHHE 3a/1a4
HCCIIEI0BATENBCKOIO XapakTepa,;

10) yMmeHue CcaMOCTOATENBHO ONpEAETATh LEeJM CBOEro OOydeHus, CTaBUTb U
dbopmynupoBath i ce0si HOBBIE 3a7]au B y4€0e, pa3BUBaTh MOTHBBI U MHTEPECH CBOCH MO3HABa-
TEIbHOU JESITEIBbHOCTH;

11) ymeHue cOOTHOCUTBH CBOU ACHCTBHSI C IUIAHMPYEMBIMHU pE3yJIbTaTaMM, OCYIIECTBISATH
KOHTPOJIb CBOEH JAEATENbHOCTH B IpoOLEcce AOCTHKEHHsI pe3ysbTaTa, OINpeleNiaTh CIOCOObI
JCWCTBUI B paMKax MPEAJIONKEHHBIX YCIOBUH M TpeOOBaHUI, KOPPEKTHPOBATH CBOU JCHCTBHS B
COOTBETCTBUM C U3MEHSIOIIEHCS CUTYyalluen;

12) ymeHue ompenensTh IMOHSATHS, CO3/aBaTh OOOOIICHHS, YCTaHABJIMBATH AHAIOTHH,
KJ1accu(UIUpPOBaTh, CAMOCTOSITENIbHO BEIOMPATh OCHOBAHUS M KPUTEPUH VIS KJIaccu(UKaLUy;

13) ycraHaBnMBaThb NPUYMHHO-CIEJICTBEHHBIE CBS3H, IPOBOJUTH  JIOKA3aTEJIbHOE
paccyxJeHue, yMO3aKiItoueHue (MHIYKTUBHOE, AeTyKTUBHOE U 110 aHAJIOTHH) U JIeJIaTh BHIBOJIBI;

14) ymeHHe WUIIOCTPUPOBATh M3YyUYCHHBIE IOHATUS M CBOMCTBa (uryp, ompoBepraThb
HEBEPHbIE YTBEPIKICHUS;

15) KOMIETEeHTHOCTh B OOJIACTH HCHOJIB30BaHUS HH(POPMALUOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTHI;

16) mepBoHAaYaNbHBIC TPEACTABICHUS 00 WAEAX W O METOJaX TEeOMETPUU Kak o0
YHHUBEPCAIBHOM S3bIKE€ HAYKU U TEXHUKH, O CPEJICTBE MOJAECIUPOBAHMS SIBJICHUN U IIPOLIECCOB;

17) ymeHue BUJIETh TEOMETPUUECKYIO 3a/1a4y B KOHTEKCTE POOIEMHON CUTYalluu B IPYrUX
JUCLMILIMHAX, B OKPYKAIOIIEH KU3HU;

18) ymeHume HaxOOWTh B Pa3IMYHBIX HCTOYHHMKAX HH(POpPMANWIO, HEOOXOIUMYIO JUIS
pelIeHNs MaTeMaTUYEeCKUX MPoOJIeM, U IPEJICTABISTh €€ B IOHATHON (popMe, IPUHUMATh PELICHUE
B YCJIOBHUSX HEMOJHON MM U30BITOUYHOM, TOYHOM MM BEPOATHOCTHON MH(pOPMALIUY;

19) ymeHure NOHUMAaTh U UCIOJB30BaTh MATEMAaTUUYECKHE CPECTBA HATISAHOCTH (UEPTEXKH,
TaOIUIIBI, CXEMBI U JIp.) Ul WILTFOCTPALUY, HHTEPIIPETAlH, apTyMEHTALlUY;

20) ymeHHMe BBIABUTATh TUIIOTE3bl NP PELIEHUH 3a/adydl U MOHUMAaTh HEOOXOJUMOCTh MX
IIPOBEPKH;

B NIpe/IMETHOM HANPABJICHUU:

1) oBnageHue 0a30BBIM MOHATHHWHBIM ammaparoM MO OCHOBHBIM pazefiaM COJIepXKaHMS;
Ipe/icTaBiIeHre 00 OCHOBHBIX M3Y4aeMbIX MOHATUAX (YHCII0, TeOMETpUYecKas Qpurypa, ypaBHeHHE,
(GyHKIMS, BEPOSITHOCTh) KaK BaKHEHIIMX MaTeMaTHUYECKUX MOJIEINSAX, MO3BOJSIOIINX OMUCHIBATh U
U3Yy4aTh peasibHbIE MIPOLIECCHI U SBICHMUS;

2) yMmeHue paboTaTb C MaTeMAaTUYECKUM TEKCTOM (aHaJIM3UpOBaTh, HU3BJIEKATh
Heo0X0IuMYI0 MH(GOPMAIUIO), TOYHO U TPAMOTHO BBIPa)KaTh CBOM MBICIU B YCTHOW M MHMCbMEHHOMN
peun ¢ MPUMEHEHUEM MaTeMaTHYE€CKONM TEPMHUHOJOTMU M CHMBOJMKHU, HCIIONb30BaTh pa3IMyYHbIC
S3bIKM MaTE€MaTHK{, MPOBOJUTH KiacCHU(PHUKAIMK, JOTHYECKHME OOOCHOBAaHMS, JOKa3aTesIbCTBA
MaTEMaTHYECKUX YTBEPKICHUM;

3) pa3BuUTHE NpPEJICTaBICHUM O 4YHUCIIE U YHUCIOBBIX CHCTEMax OT HATypaJbHBIX 10
JEHCTBUTENBHBIX YHCEN; OBJIAJCHUE HAaBbIKAMM YCTHBIX, IHCBMEHHBIX, HWHCTPYMEHTAJIBbHBIX
BBIYMCIICHHI,

4) oBnajieHUE CHUMBOJIBHBIM SI3BIKOM anreOpbl, MpUEeMaMH BBIMOJIHEHUS TOXKJIECTBEHHBIX
peo0pa3oBaHUl  palMOHANbHBIX BBIPAKEHUN, pELIEHUS ypaBHEHUH, CHCTEM YpaBHEHUH,
HEPABEHCTB M CHUCTEM HEPABEHCTB; YMEHHUE HCIOJb30BaTh MJECK KOOPAMHAT HAa IJIOCKOCTH IS
UHTEpIIpETallMl  YpaBHEHWM, HEpPaBEHCTB, CHCTEM; YMEHHE NPUMEHATh ajredpanyeckue



npeoOpa3oBaHus, anmnapaT ypaBHEHUH U HEPABEHCTB JUIsl PELIEHUs 3a7ad U3 pasIMYHbIX Pa3J/esioB
Kypca,

5) oBnaxeHue CUCTEMOH (DYHKIMOHAIBHBIX MOHATHH, (QYHKUMOHAJIbHBIM S3BIKOM U
CHMBOJIMKOH; YMEHHE UCIOIB30BaTh (PYHKIIMOHAIBHO-TpauuecKre MpeaCcTaBICHUs Uil ONUCAHUS
U aHaJIM3a peajibHbIX 3aBUCUMOCTEH;

6) OBIIaZICHHE OCHOBHBIMU CIIOCOOAMU MPECTABICHHUS M aHAJIM3a CTATUCTHUECKUX JIaHHBIX;
HaJINYME MPEJICTABICHUNA O CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B PEaJbHOM MHPE M O PA3JIMYHBIX
croco0ax UX U3y4eHHsI, O BEPOSTHOCTHBIX MOJIEIIAX;

7) OBIaiCHUE TI'€OMETPUYECKUM S3bIKOM, YMEHME MHCIIOJIb30BaTh €ro JUisl OIUCAHUSA
IIPEIMETOB  OKPY)KAIOIIEr0o  MHpa;  pa3BUTHE  IPOCTPAHCTBEHHBIX  NPEACTABICHUH U
1300pa3UTEIbHBIX YMEHUH, IPUOOPETEHNE HABBIKOB FEOMETPUUECKUX ITOCTPOSHHIA;

8) yCBOCHHME CHCTEMAaTHYECKHUX 3HAHMM O MJIOCKUX (UTypax M MX CBOMCTBaxX, a Takke Ha
HarjsiIHOM ypOBHE — O IIPOCTEHINMX IPOCTPAHCTBEHHBIX Te€lax, YMEHUE IPUMEHATh
CUCTEMATUYECKUE 3HAHUS O HUX JUISl PEIIEHHs TEOMETPUUECKUX U MPAKTUYECKUX 3a/1ay;

9) ymeHue u3MepATh AJIUHBI OTPE3KOB, BEJIWYMHBI YIJIOB, HMCIIOJIB30BaTh (DOPMYIbl AJis
HaXO0XEHUS IEPUMETPOB, IIoUIaiel U 00BEMOB F€OMETPUUECKUX PUTYD;

10) ymeHHe NPUMEHATh W3YyYEHHbIC MOHATHUS, PE3yJIbTaThl, METOMAbI JJS PELICHMs 3a/ad
[IPAaKTUYECKOI0 XapakTepa M 3aJad U3 CMEXHbIX JUCHUIUIMH C HCIOJIb30BAaHUEM IpU
HE00XO0AMMOCTH CIIPAaBOYHBIX MaTEPHAIOB, KaJIbKYJISATOPA, KOMIIBIOTEPA;

11) oco3nanue 3HauU€HUsI TEOMETPUN 1JIs TOBCEIHEBHOM JKU3HU YEJIOBEKA;

12) npeacraBieHne 0 reoMeTpuu Kak chepe MaTeMaTHUECKON JeATeNIbHOCTH, 00 3Tanax eé
pa3BUTHSA, O €€ 3HAUMMOCTH JJIsl Pa3BUTHUS LIMBWIN3ALINN;

13) pa3Butue ymeHuil paboTarh ¢ y4yeOHbIM MaTe€MaTHUYECKMM TEKCTOM (aHAJIU3UpPOBATh,
M3BIIEKaTh HEOOXOMUMYI0 HH(OpMAIMI0), TOYHO M TPAMOTHO BBIPAKATh CBOM MBICIH C
IPUMEHEHHEM MAaTeMaTUYeCKOH TEPMMHOJIOTMM U CHUMBOJMKH, HPOBOAMTH KJIACCU(PUKALMH,
JIOTUYECKHE 000CHOBAHUS;

14) Bnanenue 6a30BBIM MOHATHHHBIM alIIapaToOM IO OCHOBHBIM pa3JieliaM COICPKaHUs;

15) cucremaTrueckue 3HaHUsA O (PUTypax U UX CBOWCTBAX;

16) mpakTHYeCKH 3HAYMMBIE TEOMETPUIECKHNE YMEHHS U HaBBIKH, yMEHHUE NMPUMEHATh HX K
PELIEHNIO0 FTEOMETPUUECKUX U HETEOMETPUUECKHX 3a7a4, @ UMEHHO:

. n300paxkath PUTYpPHI HA TIJIOCKOCTH;

. UCIIOJIb30BaTh T€OMETPUUYECKUN S3BIK JUISl ONHCAHUS IPEIMETOB OKPY>KAIOIIEro
MUDa;

. U3MEPATH JJIMHBI OTPE3KOB, BEIUUYMHBI YTIIOB, BBIYUCIATH IUIOMIAIN GUTyp;

. pacrno3HaBaTh U U300paXkaTh paBHbIE, CHMMETPUYHBIE U NI0JI00OHBIE (PUTYPHI;

. BBITOJIHATH MIOCTPOEHUS TE€OMETPUIECKUX (QUTYP C MOMOIIBIO LIUPKYJISI U JIMHEHKH;

. YUTaTh U UCIOJB30BaTh HH(POPMAIHIO, IPEACTABICHHYIO Ha YepTexax, CXeMax;

. IPOBOJUTH MIPAKTUYECKHE PACUETHI.



Iliianupyemblie (0:xkuIaeMble) Pe3yJdbTATHI 00yUeHUs
MaTeMaTHKHU B 5-9 Kjaccax

JIMHHOCTHBIE, METANIPE/IMETHBIEN INPEJIMETHBIE PE3YJIBTATbBI
OCBOEHMSA COAEPKAHUA KYPCA MATEMATHUKH

N3yueHne MaTeMaTUKH CIOCOOCTBYET (OPMHUPOBAHUIO Yy yYalluXcs JIMYHOCTHBIX,
MeTanpeAMeTHBIXH MPpeAMETHBIX Ppe3yJbTATOB OO0Yy4eHHUs, COOTBETCTBYIOIIUX TPeOOBAHUAM
(enepabHOr0 rocyJapCTBEHHOI0 00pa30BaTEIbHOIO CTaHAAPTAa OCHOBHOI'O 00IIEro 00pa3oBaHMUs.

JIn4yHOCTHBIE pe3yIbTaThI:

1) BociMTaHKME POCCUICKOM I'pakJaHCKOW MACHTHYHOCTHU: MAaTPUOTU3MA, yBaxkeHUs K OTedecTBy,
OCO3HAaHUs BKJIaJja OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBON HayKH;

2) OTBETCTBCHHOE OTHOIICHHE K YYCHHIO, TOTOBHOCTh M CHOCOOHOCTh OOYYaIOUIMXCS K
CaMOPa3BUTHUIO U CaMOOOPA30BaHHIO HA OCHOBE MOTUBAIIMM K O0YUYEHHIO U [TO3HAHUIO;

3) OCO3HaHHBII BHIOOP U MOCTPOCHUE NAIbHEHIIICH WHANBUAYAIBHON TPACKTOPUHN 00pa3oBaHus Ha
0a3e OpHEHTUPOBKH B Mupe mnpodeccuili M npodecCHOHAIBHBIX MPEINOYTEHUH ¢ Y4ETOM
YCTOMUYMBBIX TO3HABATEIBHBIX HMHTEPECOB, @ TAKKE€ HAa OCHOBE (POPMUPOBAHUS YBaKUTEIHHOTO
OTHOILEHHUSA K TPYAY, Pa3BUTHUE OIIbITA y4aCTHs B COLUAIBHO 3HAYMMOM TPYJE;

4) yMeHHEe KOHTPOJIMPOBATH MIPOIIECC U PE3yIbTAT YUCOHOM U MATEMAaTHYCCKOM JCATEIbHOCTH;

5) KPUTUYHOCTh  MBIIUICHUS, WHHUIUATHBA, HAXOJYUBOCTh, AaKTUBHOCTb IPU  PCIICHUH
MaTeMaTUYECKUX 3a/1ad.

MertanpeamMeTHbie pe3yJabTaThl:

1) ymMeHue caMOCTOSITEILHO OINPECISTh LEIH CBOCr0 O0YYeHHs, CTaBUTh U (OPMYIUPOBATH IS
ceOs HOBbIe 3a7aud B Yyu€0e, pa3BUBaTb MOTHBBI M MHTEPEChl CBOEH I103HABATEJIbHON
NEeATEIbHOCTH;

2) yMeHHE COOTHOCHTBH CBOM JICUCTBUS C IUIAHUPYEMBIMH Pe3yJbTaTaMU, OCYLIECTBISITh KOHTPOIIb
CBOEH JN1€ATENbHOCTU B TPOLECCE JOCTHXKEHUS pe3ysbTara, ONpeleisTh CHOCOObl JEHCTBHIl B
paMKax IpesIoKEHHBIX YCIOBUN U TpeOOBaHUNA, KOPPEKTUPOBATH CBOM JIEHCTBHSI B COOTBETCTBUU C
W3MEHSIOLICNCS CUTYallue;

3) yMeHHe OIpeAeNsATh MOHATHS, CO3/laBaTh OOOOINCHWS, YCTAHABIUBATH  AHAIOTHH,
KJIacCU(UIUPOBAThH, CAMOCTOSTEILHO BHIOMPATh OCHOBAHUS M KPUTEPHUH JUIsl Kilaccu(UKaIM;

4) yMEeHUE YCTaHABJIMBATh MPUYUHHO-CICICTBEHHBIC CBSI3M, CTPOHTH JIOTHUECKOE PACCYKICHHE,
yMO3aK/Ir4eHne (MHAYKTUBHOE, IEYKTUBHOE U 110 aHAJIOTHUH) U JIeJaTh BHIBOJIBI;

5) pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH HCIIOJIB30BaHUS MH()OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHIL;

6) mepBOHAYAbHBIC MPEICTABICHUS 00 MICSX U O METOJaX MaTeMAaTHKH Kak 00 yHHBEpCATbHOM
SI3bIKE HAYKU U TEXHUKH, O CPEACTBE MOJEINPOBAHUS SABJICHUN U IIPOLIECCOB;

7) yMeHHe BHICTh MAaTEMAaTHYCCKYIO 3a7ady B KOHTEKCTE MPOOJEMHOH CHTyallMd B JPYTHX
JUCLUIIINHAX, B OKPYKAIOLIEH )KU3HH;

8) yMeHHe HaxXOAWTh B PA3IMYHBIX HCTOYHHMKAX WH(POPMAIMIO, HEOOXOAMMYIO ISl PELICHUS
MaTeMaTHYeCKUX MpoOsieM, M MpeACTaBiIsATh €€ B IMOHATHOM ¢opMe, NMPUHUMATh pEIICHHE B
YCJIOBUSAX HEMOJIHON MM U30BITOUYHOM, TOYHOM MM BEPOSTHOCTHON MH(pOpMaIniy;

9) yMeHHe TMOHMMATh M HCIOJIH30BaTh MATEMATHYECKHUE CPEACTBA HATSIMHOCTH (TpaduKH,
TaOIUIIBI, CXEMBI U JIp.) /Ul WILTIOCTPAIMY, HHTEPIIPETAlH, apTyMEHTALlUH;

10) ymeH#ue BBIIBUTaTh TUIIOTE3bI MPH PELICHUH 33]a49H, TOHUMAaTh HEOOXOJMMOCTh HX MTPOBEPKH;
11) moHMMaHue CYIIHOCTH QITOPUTMHUYECKUX TPEINHCAHH M YMEHHE JCHCTBOBATh B
COOTBETCTBHH C MPEJI0KEHHBIM AITOPUTMOM.



IIpeamMeTHbIe pe3y/abTaThI:
1) oco3HaHMe 3HAYCHUSI MATEMATHKH JIJIsl [IOBCEJHEBHOW JKU3HU YEJIOBEKA;
2) mpejAcTaBICHHE O MaTEeMaTHYECKOil HayKe Kak cepe MaTeMaTHYeCKOi NesITelIbHOCTH, 00 ATanax
e€ pa3sBUTHS, O € 3HAYUMOCTH IS Pa3BUTHS IUBHIIN3AIUH;
3) pa3BuTHE yMeHHI paboTaTh ¢ y4eOHBIM MaTEeMaTHYECKHM TEKCTOM (aHAIN3UPOBATh, U3BJICKATh
HEOO0X0MMYI0 HMH(OPMALIMIO), TOYHO W TPaMOTHO BBIPAXKaTh CBOUM MBICIH C MPUMEHEHHEM
MaTeMaTHYeCKOM TEPMUHOJOTMHM U CUMBOJIMKH, IIPOBOJAUThH KiacCU(UKALUK, JOIrHYecKre 000CHO-
BaHUS;
4) BrnaneHue 6a30BBIM MOHATHIHBIM aMNapaToOM 10 OCHOBHBIM pa3zieiiaM COJCpIKaHus;
5) mpakTHYeCKHd 3HAYUMBIC MATEMATHYECKUE YMCHHUS M HABBIKH, MX NPHUMEHEHUE K PEIICHUIO
MaTeMaTHYeCKUX U HeMaTeMaTUYeCKHX 3a/ay, Ipeosararoiiee yMeHus:
* BBIINOJHATH BBIYUCICHHUS C HATypAIbHBIMUA YHCIAMH, OOBIKHOBEHHBIMH M JECATUYHBIMH
Apo0sIMU, MTOJIOKUTEIBbHBIMU U OTPULIATEIIbHBIMU YHCIIAMU;
* pemaTh TEKCTOBBIC 3aJ1a4H apH(PMETHIECKUM CIIOCOOOM H C TIOMOIIBIO COCTABJICHUS U PEILICHHS
YpaBHEHUH;
* u300paxarb (PUTYpHI HA TUIOCKOCTH;
* HCII0JIb30BaTh F€OMETPUUECKUI «SI3bIK» AJISl ONIMCAHUS IPEIMETOB OKPYXKAIOIEro MUPa;
*  HM3MEpSATH JUIMHBI OTPE3KOB, BETMUMHBI YTIIOB, BEIYUCIIATH TUIOMAAN U 00BEMBI GUTYD;
* pacno3HaBaTh U U300pa’kaTh paBHbIC U CUMMETPUYHBIE (PUTYPBI;
* TMPOBOAMTH HECIOXKHBIC MPAKTUYECKUE BBIYMCICHHUS C MPOLEHTAMH, UCIIOJIB30BaTh MPUKUAKY H
OLIEHKY; BBIIIOJHITh HEOOXOIMMbIE U3MEPEHMUS;
* HCIIOJIb30BaTh OYKBEHHYIO CUMBOJIMKY JUIS 3aIICH OOIIMX YTBEPXKACHUH, GOpMYII, BEIpAXKECHUH,
YpaBHEHUH;
* CTPOMTh Ha KOOPIMHATHOM TUIOCKOCTH TOYKH IO 3aJaHHBIM KOOpPAHMHATaM, OIPEIEIATh
KOOP/IMHATHI TOYEK;
* UYUTaTh W WCHOJB30BaTh HH(GOPMAIMIO, MPEICTABICHHYIO B BHJAE TAOJHIIBI, JUArpamMMbl
(cronbuaroit WK KpyroBoii), B rpagueckoM BUJE;
* pelaTh NpocTeine KOMOMHATOPHbIE 3a/1a41 IepeOOPOM BO3MOXKHBIX BApUAHTOB.

Apudpmernka
ITo okOHYaHNM U3y4YEHUs Kypca ydaluics HayquTCs:

*  0COOEHHOCTH JIECITUYHON CUCTEMBI CUUCIICHHS,

*  HCHOJb30BaTh MOHATHS, CBSI3aHHBIE C ACIIMMOCTBIO HATYPAIbHBIX YHCEIL,

* BbIpaXaThb 4YHUCIAa B SKBUBAJIEHTHBIX (opMmax, BbIOMpas Haumbosiee NOIXOAALIYI0 B
3aBUCUMOCTH OT KOHKPETHOW CHUTYyalUH;

*  CpaBHMBATh U YIOPSAAOYMUBATH PALIMOHATIBHBIC YNCIIA;

*  BBINOJHATH BBIYMCICHHS C PAlMOHAIBHBIMM YHUCJIaMH, COYETas yCTHbIE W IIMCBMEHHBIC
IIPUEMBI BBIYUCIICHUH, IPUMEHEHUE KaJIbKYIATOPA;

*  HCHOJB30BaTh IOHATHS W YMEHMS, CBSA3aHHBIE C MPONOPLHOHAIBHOCTBIO BEJIMYMH,
MIPOLICHTAMH, B XOJ€ PEIICHHUs MAaTeMAaTHMYECKUX 3a1ad M 3a7a4 U3 CMEXHBIX IPEIAMETOB,
BBIITOJIHATH HECJIOKHBIE IPAKTUYECKUE PACUETHI;

*  aHaNM3UpOBaTh TpadUKU 3aBUCUMOCTEH MEXAYy BeIMUYMHAMH (pacCTOsSHUE, BpeMms;
TEMIEpaTypa U T.I1.).

Yuawuiics nonyuum 603moxicHOCMb!

*  NO3HAKOMUMbBCS C NOZUYUOHHBIMU CUCIEMAMU CYUCTIEHUS. C OCHOBAHUAMU, OMIAUYHBIMU OM
10;

*  yenybumov u pazeumsv NPpeOCmasieHusi 0 HAMypPaibHbIX YUCLAX U CEOUCMBAX OCNUMOCTU,

*  HAYYUMbCA UCHONBL308AMb NPUEMBL, PAYUOHATUIUPYIOWUE BbIYUCTIEHUS, NPUOOPeCmU HABbIK
KOHMPOIUPOBAMb BbIMUCTIEHUS, 8blOUPAS NOOXOOAWUL Ol CUMYAyULU CNOCoO0.



YucnoBble 1 OyKBeHHbIE BIPAKeHUA. Y PABHEHUSA
ITo okoHUaHMY U3YyYEHUS Kypca yYaluics HayYUTCs:
BBIIIOJIHSTH ONEPAlliU C YHCIIOBBIMU BBIPAKECHUSIMU;
BBINOJIHATH NPEOOpa3oBaHus OYKBEHHBIX BBIPAKCHHU (PacKpbITHE CKOOOK, MPHUBEICHHE
MOAOOHBIX CIaracMbIX);
pemarh JUHEeHHbIE YPaBHEHUS, peIIaTh TEKCTOBBIE 3a/1a41 AJIre0pandecKiuM METOIOM.
Yuawuuicsa nonyuum 6ozmooicnocms:
pazeums npedcmagienHus 0 OYK8EHHbIX BbIPANCEHUAX U UX NPe0OPA308AHUSAX,
061a0emv  CNeyudalbHbIMU NPUEMAMU  peuleHUs VPAHeHUll, HNpUMEeHAMb annapam
VpasHeHull 01 peulenus KaxK meKCmoewlx, maK u NpaKkmudeckux 3a0ay.
I'eomerpuueckne Gpurypbi.
HN3mepenne reomeTpu4ecKux BeJTHYMH
I1o okOHYaHUM U3y4YEHUS Kypca yJaluluics HAyYuTCs:
*  pacIo3HaBaTh HA YEPTEKAX, PUCYHKAX, MOJEIAX U B OKPYXKAIOLIEM MUDPE ILUIOCKUE U
MPOCTPAHCTBEHHBIE TEOMETPUYECKHUE (PUTYPBI U UX JIEMEHTHI;
*  CTPOUTb YIJIbl, OIPEAEIIATh UX TPAyCHYIO MEPY;
*  pacmo3HaBaTh U U300paxkaTh pa3BEPTKU Kyba, MPSIMOYTOJILHOTO MapasuiesenuIe/a,
[IpaBWJIbHON NHpPaMUbl, HWIMHIPA U KOHYCA;
*  OMpeNeNATh MO JIMHEHHBIM pa3MepaM pa3BEPTKU (HUTYPHI IMHEHHBIE pa3Mephbl CaMOi
¢burypsl 1 H2060pOT;
*  BBIUUCIATH 00BEM MPSMOYTOIBHOTO Mapauiesienuneaa u kyoa.
Yuawuiicsa nonyyum 6o3moorcnocmo:
*  Hayuumvcsa  GbIYUCHAMbL  O00bEM  NPOCMPAHCMBEHHBIX 2e0MempUulecKux @ueyp,
COCMABNIEHHBIX U3 NPAMOY20TbHBIX NAPANNENeNnUNedos;
*  yenybumv U paseumv Npeocmasienuss O HPOCMPAHCMBEHHBIX 2e0MempUdecKux
Queypax;
*  HAyuumvca  NPUMEHAMb NOHAMUEe pPA36EPMKU O GbINOJHEHUs NPAKMUYEeCKUX
pacuémos.
DJIEeMEeHTBI CTATHCTHKH, BePOATHOCTH. KoMOMHaTOpHBIC 3a124H
Ilo okOHYaHMM H3y4YEHUs Kypca yJalluiucs HaAyduTCs:
*  HCINOJIB30BaTh MpPOCTEHIINE crnocoObl MPEACTABICHHUS U aHATU3a CTaTUCTUYECKHUX
JTAaHHBIX;
e pemarh KOMOWHATOpHBIC 3aJaud HAa HAXOXKJICHHE KOIWYecTBa OOBEKTOB WIU
KOMOUHAIIHI.
Yuawuiicsa nonyuum 6o3modxrcnocmy:

*  npuobpecmu nNepeoHAHANbHbIL ONbIM OP2AHU3AYUU cOOPA OAHHBIX NPU NPOBEOeHUU
onpoca 00WEeCmMBeHHO20 MHEHUs, OCYWeCmeIams UxX aHAIUu3, HnpeoCcmasisims
pe3yibmamsl ONpoca 6 sude maobiuysl, OUASPAMMDYL;

*  HAYUUMbCS HEKOMOPLIM CHeYUAIbHIM NPUeMam peuieHusi KOMOUHAMOPHbBIX 3A0ay.

Harasignas reomerpust
BBINTyCKHUK HAay4UTCSA:

° pacCrio3HaBaTb Ha YCPTCIKAX, PHUCYHKAX, MOJACIIIX M B OKPYXAOHMICM MUPE IIJIOCKUC H
MPOCTPAHCTBEHHBIE TEOMETpUIECKUe QUTypHI;

* pacmo3HaBaTh pa3BEPTKH KyOa, MPAMOYTOJIBLHOTO TapaylIeNICTIUIeIa, IPaBHIBHON
nUupaMuabl, DAJIWHAPA U KOHYCA,

*  CTPOWTH Pa3BEPTKH KyOa M MPSAMOYTOIHHOTO Mapajlieenuneaa;

e  ONpeaeNATh IO JIMHEWHBIM pa3MepaM pa3BEPTKH (QUryphl JIMHEHHBIC pa3Mepbl camMoi
¢buryps! 1 Ha000POT;

* BBIUYHCIISITH O0BEM MpAMOYTOJIbHOI'O TapaJiiejieiuneaa.

Buvinycknux nomyuum 603MO00CHOCHb !



*  HAYUUMbCA  BLIYUCTAMbL  00BEMBI  NPOCHMPAHCIMBEHHBIX — 2eOMEempudeckux  gueyp,
COCMABNIEHHBIX U3 NPAMOY20NbHbIX NAPALIENEeNnUNedos.

HartypaasbHhble ynciaa. [I[podu. PannonanabHbie yncia
BbInycKHUK Hay4YHUTCSA:
* MOHUMAaTh OCOOCHHOCTH JACCITUYHOU CUCTEMBI CUHCIICHUS;
*  ONEpUpOBATH MOHATHUSIMH, CBSI3AHHBIMU C IETUMOCTBIO HATYypajIbHBIX YHCEN,
* BBIpaXaTh YHUCJIAa B DKBHUBAJICHTHBIX (hOpMax, BeIOMpas Hauboyiee MOAXOMSAIIYIO B
3aBUCHUMOCTH OT KOHKPETHON CUTYaIUH;
* CpaBHUBATh U YHNOPSAJOYUBATH PALIMOHAIIbHBIE YUCIIA;
* BBINOJHATHh BBIYUCIICHUS C pAIMOHATBHBIMH YHCIAMH, COYETass YCTHBIE U
MUCbMEHHbIE TPUEMBI BBIYUCIICHUN, IPUMEHEHUE KAIbKYJISATOPa;
*  HCIOJIB30BATh MOHSTHS U YMEHHS, CBS3aHHBIC C MPOMOPIHUOHAIBLHOCTHIO BEITUYHH,
NPOLEHTAaMH, B XOJE peHIeHWs MaTeMaTU4YecKux3adad W 3alad M3 CMEXKHBIX
MIPEIMETOB, BBITIONHSATH HECIIOKHBIC MPAKTUICCKUE PACUETHI.
Buvinyckuux nonyuum 603mMo#CHOCHb:
*  103HAKOMUMbCA C MO3UYUOHHBIMU CUCMEMaMU CYUCAEHUA C OCHOBAHUAMU, OMAUYHbIMU
om 10;
*  yenyoumo u pazeums npeodcmasieHus 0 HamypaibHblX YUCIAX U CBOUCMBAX 0eNUMOCTIU;
*  HAYYUmMbCs UCNONb308AMb NPUEMBL, PAYUOHATUZUPYIOWUE BbIYUCIEHUS, NPUOOPECU NPUBLIUKY
KOHMPOIUPOBAMb GbIUUCTICHUS, 8bIOUPASL NOOXOOAWULL 0151 CUMYAyUU Cnocoo.
JlelicTBUTEIbHBIE YU CJIA
BrITTyCKHUK HAydUTCS:
® HCIIOJIb30BaTh HAYAJIBHBIC IMTPEACTABJICHUA O MHOXKECTBC ,HCP'ICTBHTCHLHBIX YHUCCII,
*  ONEepPHUPOBATh MOHATHEM KBAIPATHOTO KOPHSI, IPUMEHSTH €r0 B BHIYMCIICHHSX.

Buvinycknux nonyuum 603moxicHocms.

*  passumsv npeocmasgienue O yucie U YUCIOBbIX CUCIEeMAx Om HAMypaibHbX 00
OelicmeumenbHblX Yucesl; 0 poau blYUCTIeHUL 8 NPAKMUKE,

*  passumov u Yenyoumv 3HAHUA O OeCAMUYHOU 3aNuUcU OelCcmEUmMeNbHbIX Yucel
(nepuoouueckue u Henepuoouueckue opoou,).

HN3mepennsi, npudIH:KeHUs1, OLlEHKH

BrITTyCKHUK HAydUTCS:

* HCTIONIB30BaTh B XOJ€ pEUICHHS 3a]ad dSJEMEHTApHBIC MPEACTABICHUS, CBS3aHHBIE C
MPUOTMKEHHBIMHI 3HAYCHUSIMA BEJTHYHH.

Buvinyckuux nonyuum 603mMoicHOCHb .

* NOHAMb, YMO YUCA08ble OAaHHble, KOMOpble UCHONL3YIOMCA OJisl  XAPAKMEPUCUKU
00beKMOo8 OKpYIHCAIOue20 Mupa, AIAI0MCs NPeuMyujeCmeeHHo nPUOIUNCEHHBIMU, YO NO 3aNUCU
NPUOTUINCEHHBIX ZHAYEHUU, COOePHCAWUXCA 8 UHPOPMAYUOHHBIX UCMOYHUKAX, MONACHO CYOUMb O
NOCPeUHOCU NPUOTIUNCEHUSL,

* NOHAMb, YMO NOSPEUWHOCMb Pe3VIbMmama GblYUCTeHUll 00NIHCHA OblMb CcousMepuma ¢
NOCPeUHOCMbIO0 UCXOOHBIX OAHHBIX.

AuiredpanyecKkue BbIpasKeHUs1

BBINTyCKHUK HAYIHTCS:

* ONEPUPOBATH TMOHATUSIMH «TOXKIECTBO», «TOXKIECTBEHHOE MpeoOpa3oBaHUE», peIIaTh
3a/1auu, coJiepkamue OyKBeHHbIEC JaHHBIE; padoTaTh ¢ PopMylIamMu;

* BBITIOJIHATH MTPE0OPa30BaHUS BHIPAKEHUH, COJEPKAIINX CTENEHU C IENIIMH IMOKa3aTelsIMu
1 KBaJIpaTHBIC KOPHU;

* BBITIOJIHATH TOXKJIECTBEHHBIE MPEOOPA30BAHMs PAlMOHANBHBIX BBIPAKEHUH HA OCHOBE
MpaBUJI ICUCTBUHN HAJ MHOTOWICHAMHU U aNTeOpandecKuMH IpoOsSMH;

* BBITIOJIHATD PA3JI0KEHHE MHOTOUJICHOB HA MHOKUTEITH.



Bvinycknux noayuum 603mMOoNCHOCMb HAYUUMbCAL:

* 8LINOJIHAMb MHO20UIA208ble NPeoOPA308aHUSl PAYUOHANLHBIX GbIPANCEHUL, NPUMEHSA
WUPOKULL HAOOP CnOCOO08 U NPUEMOB;

* NPUMEHAMb  MONCOeCmEeHHble Npeodpa306anus OasA peuleHus 3a0ad U3 PAa3IuyHbIX
paszoenos Kypca (Hanpumep, 015 HAX0HCOEeHUsT HAUDONbUIe20/HAUMEHbULE20 3HAYEHUS BbIPAICEHUSL).

YpaBHeHus

BrinyckHuK Haydures:

* penraTth OCHOBHBIC BU/IbI PAIlMOHAIBHBIX YPaBHEHHH C OJJHOI IEPEMEHHOM, CUCTEMBI ABYX
YpaBHEHHH C IByMsI IEPEMEHHBIMU;

* IOHUMATh YyPaBHEHHE KaK BAKHEHMIIYI0 MaTeMaTHYeCKyl0 MOJENb JUIl ONHCAHUS |
M3YyYEHHs] Pa3HOOOPA3HBIX pEANTbHBIX CHUTYallid, pelIaTh TEKCTOBBIC 3a/Jadyd aireOpandecKum
METOJIOM;

* IPUMEHSATH TpaprUecKue NPEACTABICHUS Ul UCCIIEI0BAHUS YPaBHEHUH, UCCIIETIOBAHUS 1
PELICHUS] CUCTEM YPaBHEHUH C ABYMS EPEMEHHBIMH.

BoinyckHUK nouyuum 603MO4CHOCMb.

* 061a0emb CNeYUATbHbIMU NPUEMAMU PeUEeHUs YDAGHEHULL U CUCEM YPAGHEHULL, YEePEeHHO
NPUMEHAMb Annapam ypaeHeHul Oisl peuleHus. pasHo0OPA3HbIX 3a0ad U3 MAMeMAMUKU, CMENCHbIX
npeomemos, NPaKmuKu,

* npuMeHamb 2paguuecKue npeocmagieHus 0N UCCIe008aAHUA  YPAGHEHUU, CUCHeM
VpasHeHull, cooepacaujux byKkeeHHvle KO3POUYUeHmMbI.

HepaBencrBa

BeITycKHUK HAay4dHTCS:

* IOHMMAaTh W TPUMEHSTH TEPMHUHOJOTHI0O W CHMBOJIMKY, CBSI3aHHBIE C OTHOIICHHEM
HEpPaBEHCTBA, CBOMCTBA YUCIIOBBIX HEPABEHCTB;

* pemaTh JUHEWHbBIE HEPABEHCTBA C OJJHON NIEPEMEHHOM U UX CUCTEMBI; pellaTh KBaJApaTHbIC
HEPaBEHCTBA C OMOPO Ha rpaduIecKre MPeACTaBICHUS;

* IPUMEHATH armnapar HepaBeHCTB ISl PEIICHNUS 33/1a4 U3 Pa3InYHbIX pa3/IesioB Kypca.

BoinycKHUK noxyyum 603MOMCHOCMb HAYYUMBCL.

* PA3HOOOPA3HBLIM NPUEMAM OOKA3AMENbCIBA HEPABEHCME, YEEPEHHO NPUMEHAMb annapam
HepageHcme 0 peulenus pPasHooOpA3HbIX MAMeMAMUYecKux 3a0ay u 3a0ai U3 CMEeHCHbIX
npeomMenos, NPaKmuKu,

* npuMeHaAmb 2paguuecKue npeocmagieHus Ons UCCIe008AHUs HEPABEHCMS, CUCmeM
Hepagencmas, cooepacauux OyKeeHHvle Ko3phuyueHmul.

OcHoBHbIE NOHATHA. YHCI0BBIE PYHKIHH

BeimyckHUK Hay4uTCS:

* IOHUMATh ¥ MCIIOJIb30BaTh (DYHKIIMOHAIBHBIC TOHATHUS U SI3BIK (TEPMUHBI, CHMBOJIMYECKHE
0003HAYEHNUS);

* CTPOUTH TPaQUKH dIEMEHTAPHBIX (DYHKIIHIA; MCCIEe0BaTh CBOMCTBA YMCIIOBBIX (DYHKIIMN
Ha OCHOBE M3y4YeHUs MOBEJCHUS UX IpauKOB;

* MOHMMAaTh (YHKIUIO KaK BAXKHEHWIIYI0O MaTEeMaTHYeCKYI0 MOJENb ISl ONHCAHHS
MPOIIECCOB U SBJICHUN OKPYKAIOIIEr0 MHUPA, MPUMEHATh (YHKIMOHAJIBHBIN S3BIK I ONMUCAHUA U
WCCIICIOBAHMSI 3aBHCUMOCTEH MeX Ny (PH3MUECKUMH BETHUYNHAMHU.

BoinyckHuk noayuum 603MOMCHOCMb HAYYUMbCL

* NPOBOOUMb UCCNIEO08AHUSA, CEA3AHHbBIE C U3VUEHUEeM CBOUCME (DYHKYUL, 8 MOM yucie ¢
UCNONIb308AHUEM KOMNbIOMEPA, HA OCHOBe 2papuKkos usyyeHHvlX @YHKYull cmpoums 0Oo0/ee
ClodICHbIE 2paduKu (KYCOUHO-3a0aHHbLe, C «BbIKOJOMbBIMUY MOYKAMU U M. N.);

* UCnonb306amb PYHKYUOHANbHLIE NPEeOCMAsleHus U ceoucmea @yHKyul OJid peuieHus
mMamemamuyeckux 3a0ay U3 paziuiuHblx pazoenos Kypca.



YucJioBbIe MOCJIE10BATETbHOCTH

BrinyckHuK Hay4ures:

* IOHMMAaTh M WCIIOJIb30BaTh SI3bIK IIOCIICAOBATEILHOCTEH (TEPMUHBI, CHMBOJIMYECKHE
0003HaYCHHUS ),

* IPUMEHSATH (POPMYJIBI, CBSI3aHHBIC C apU(PMETHIECKON U TEOMETPHUECKON TIPOTPECCUEH, U
anmapat, c()OPMUPOBAHHBIN MPH M3YyYECHUHU APYTHX Pa3felioB Kypca, K PEIIeHUI0 3a1ad, B TOM
YHCJIe ¢ KOHTEKCTOM U3 PEaTbHOM KU3HHU.

BuinyckHux noayuum 603mMOoNCHOCMb HAYYUMbCSL.

* pewams KOMOUHUPOBAHHbBIE 3A0aUl ¢ NPUMEHEeHUeM OPMYIL N-20 YleHA U CYMMbl NePEbX
N YleHO8 apupmMemuyecKkoll U 2eoMempuyecKoll Npocpeccul, NpUMeHsss Npu MoM annapam
VDABHEHUll U HEPABEHCME,

* NOHUMAMb  ApUPMEMUYecKylo U 2eOMEempPU4ecKyro  npozpecculo  Kak — @yHKyuu
HamypaibHO20 apeyMeHmad, Ces3bl8amsb apu@dMemuyecKylo npoepeccuro ¢ JIUHEUHbIM POCHOM,
2e0MempuyecKyio — ¢ IKCNOHEHYUATbHLIM POCHIOM.

OnucarejbHas CTATUCTHKA

BBITyCKHUK HAy4YHTCS WCIIOIB30BaTh MPOCTEHINNE CIIOCOOBI TPEICTABICHUS W aHAIM3a
CTaTUCTHYECKHX JIAHHBIX.

BuinyckHux nonyuum 803MOMCHOCMb Npuobpecmu NepeoHAYAIbHbINL ONbIM OP2AHU3AYUU
cOopa OaHHbIX NpU NPOBEOCHUU ONPOCAd OOWECMBEHHO20 MHEHUs, OCYWEeCMEIsimb UX AHAIU3,
npeocmasiims pe3yibmamsl Onpoca 8 eude madauybsl, OUASPAMMDYL.

Cay4aiinbie COOBITHS U BEPOATHOCTD

BhBITyCKHUK HAy4YWTCS HAXOIUTh OTHOCHUTEIBHYIO YaCTOTY M BEPOATHOCTH CIYYaiHOTO
COOBITHS.

BuinyckHux — nomyyum — 803MONCHOCMb  NPpUOOpecmu  Onvlm  NPOBeOeHUs.  CLYYAUHBIX
9KCHEPUMEHMO8, 8 MOM HUCTIe ¢ NOMOWBIO KOMNBIOMEPHO20 MOOCTUPOSAHUS, UHMEPRPEMayuu ux
pe3yIbmamos.

KomOunatopuka

BBINyCKHUK HAayduTCsl peliaTh KOMOMHATOPHBIC 3a/layd Ha HaXOXJEHHE YHcia 00BEKTOB
WU KOMOMHAITUH.

I'eomerpnueckue Gurypsl

BrITTyCKHUK HAydUTCS:

* MOJIH30BAThCSI SA3BIKOM T€OMETPUU MAJIS OMMCAHUS MPEIMETOB OKPYXKAIOUIETO MHpa M UX
B3aMMHOT'O PACIIOIOXKCHHUS;

* pacrio3HaBaTh M M300pakaTh Ha YepTekax W PUCYHKAX TeoMeTpuyeckue (Urypbl U UX
KOH(Urypauuu;

* HAXOJIUTh 3HAUEHUS IJIMH JHMHEWHBIX DJIEMEHTOB (UTYp M UX OTHOUICHHS, TPAAYCHYIO
Mepy yriaoB ot 0° 1o 180°, npuMeHsisa onpeaeneHns, CBOMCTBA U MPU3HAKU (DUTYP U UX DJIEMEHTOB,
OTHOIIEeHUs (HUryp (paBeHCTBO, M01001€, CAMMETPHUH, TIOBOPOT, MapaljIeIbHbII epeHoc);

* ONEPHUPOBATh C HAYAIBHBIMH TIOHATUSMH TPUTOHOMETPUHU W BBITIOJNHATH JJICMECHTApPHBIC
oreparuy HaJ GyHKIUSIMH YTIIOB;

e pemiath 3a7add Ha JIOKA3aTelIbCTBO, OMUPAsSCh HA W3YYECHHBIC CBOWCTBA QUTYp U
OTHOIICHUN MEXy HUMU U IPUMEHSIS U3YYCHHBIE METO/IbI JI0KAa3aTEeIbCTB;

* pemIaTh HEeCJIOXKHBIC 3aJIaYM Ha MIOCTPOSHHE, MPUMEHSSI OCHOBHBIC aJITOPUTMBI TIOCTPOCHUS
C TIOMOIIIBIO IUPKYJIS U JIMHEUKH,

* pemIaTh MPOCTEHIINE TUTAHUMETPUIECKHE 3aJ1a9H B IPOCTPAHCTBE.

BuinyckHux noayuum 603mMoNCHOCMb.

* 081a0emb Memooamu peuleHus 3a0ay Ha 8blYUCTEeHUS U 00KA3AMEeNbCMEd. MemooomM Om
NPOMUBHO20, MeMOOOM NOO0OUs, MemOOOM nepedopa BapUAHMO8 U MemoOOM 2eOMEeMpPUYECKUX
Mecm mouex;



* npuobpecmu Onvim NPUMEHeHUAANeOpaAUiecKo2o U MmpueoOHOMEempUu4ecKo2o annapama u
uoeti 08UIICEHUs NPU PeUeHUl 2e0MeMPULECKUX 3A0al,

* 061a0emb MPAOUYUOHHOU CXEMOU PeueHUs 3a0ay Ha NOCMPOeHUe ¢ NOMOWbIO YUPKYIA U
JIUHEUKU: AHANU3, NOCMpoeHue, 00KA3amenbCmeo U UCCIe008anue;

* HAYUUMbCA peuwams 3a0adyu HaA NOCMPOEHUEMEMOOO0M2EOMEMPULECKO20MECTAMOYeKU
MEMOOOMNO000USL,

* npuobpecmu  onvim UCCIEO08AHUS CEOUCMBNIAHUMEMPUUECKUX @ueyp ¢ NOMOWbIO
KOMNbIOMEPHBIX NPOCPAMM,

* npuobpecmu Onvim GbLINOIHEHUS NPoeKmoeno memam «l eomempuueckue npeobpa3068ans.
Ha niockocmuy, «llocmpoenue ompesxoe no ghopmynem.

N3mepenue reoMmeTpu4ecKuX BeJIHYHH

BrinmyckHuK Haydures:

* HCIIOJIB30BAaTh CBOWCTBA M3MEPEHUS JUIMH, IIOIAAECH M YIJIOB IIPU PEUICHMM 3aJad Ha
HaXO0XJEHHUE UIMHBI OTPE3Ka, JJIUHBl OKPYXHOCTHU, JJIMHBI IYyTd OKPY>KHOCTH, T'PaJlyCHOH MEpbI
yrna,

* BBIYMCIIATH IUIOIIAU TPEYTOJbHUKOB, MPSIMOYTOJbHUKOB, apajljieIorpaMMOB, Tparelui,
KpPYTOB M CEKTOPOB;

* BBIYUCIIATD JUIMHY OKPY>KHOCTH, JJIMHY TyTU OKPY>KHOCTH;

* BBIYUCJIATH JUTMHBI JJMHEHHBIX 3JIEMEHTOB (PUIYp U UX YIJIbI, UCTIONIB3YS (OPMYJIbI JJIMHBI
OKPY>KHOCTH H JUTMHBI JIYTH OKPYKHOCTH, (POPMYJIBI TUTOIIAACH GUTYP;

* pemiaTh 3a3/Ja4M Ha JI0KA3aTeIbCTBO C HMCIIOJIb30BAaHHEM (DOPMYJ UIMHBI OKPYKHOCTU U
JUTMHBI IYTU OKPYXKHOCTH, (popmy ruromaneit puryp;

* pemiaTth MPaKTUYECKUE 3aJauy, CBS3aHHBIE C HAXOXKICHHMEM TI€OMETPUYECKHMX BEIMYMH
(ucnonb3yst IpU HEOOXOAUMOCTH CIIPABOUYHUKU U TEXHUYECKUE CPECTBA).

Buinyckuux nonyuum 603M0ACHOCMb HAYYUMBCA:

* BLIYUCTAMb  NAOWAOU PU2YP, COCMABIEHHbIX U3 08YX Ul 0ojee NpamMoy201bHUKOS,
napannenrocpammos, mpey2oibHUKos, Kpyaa u cekmopa,

* GLIYUCIAMb  NAOWAOU MHO20Y20bHUKOG, UCNONb3YA OMHOWEHUS PAGHOBETUKOCU U
PABHOCOCMABNEHHOCTU,

* npuMeHaAmb aneedpaudecKuti U mpuecoHOMempudecKuti annapam u uoeu OBUNCeHUs Npu
peweHuu 3a0ay Ha 8blYUCieHue NI0Waoet MHO20Y20IbHUKOS.

Koopannartsl

BolnyckHUK HAayuuTCS:

* BBIYUCIIATh JJIMHY OTpe3Ka I0 KOOpPAMHATaM €ro KOHIIOB; BBIUUCIISITH KOOpPIWHATHI
CEpEIMHBI OTPE3KA;

* MCIIOJIB30BAaTh KOOPAMHATHBINA METOJ U1l U3yUEHUS CBOMCTB MPSMBIX U OKPY>KHOCTEH.

BuvinyckHuknonyuumeosmosicHoCmy.

* 081a0€mb KOOPOUHAMHBIM MEMOOOM PeueHUsa3a0ay Ha blYUCTIeHUS U OOKA3AMeNbCmEd,

* npuobpecmu  ONbLIMUCNONL308AHUS KOMNLIOMEPHBLIX NPOSpAMM OJisl AHANU3A YACTHBIX
cyyaes 83auUMHO20 PACNONIONCEHUS OKPYICHOCIEN U NPAMBIX,

* npuobpecmu  ONbIMBLINOIHEHUS NPOeKmoeHa memy «lIpumenenue KOOPOUHAMHO20
Memooa npu pewenul 3a0ay Ha GbIYUCIeHUs U OOKA3AMENbCMBa.

BekTops!

BolnyckHUK Hay4uuTCS:

* OIIEpUPOBATh C BEKTOpPaMH: HAXOJUThb CYMMY U Pa3HOCTh JBYX BEKTOPOB, 3aJaHHBIX
reOMETPUUYECKU, HAXOAUTH BEKTOP, PaBHBIM MPON3BENECHUIO 3alaHHOT0 BEKTOpA HAa YUCIIO;

* HAXOJIUTh JJIsl BEKTOPOB, 33/aHHBIX KOOpAMHATAMU: JUIMHY BEKTOpa, KOOPAUHATHI CYMMBI
U Pa3HOCTHU JBYX U 00Jiee BEKTOPOB, KOOPJMHATHI IPOU3BEICHUS BEKTOPA HA YUCIIO, TPUMEHSS IPU
HEO0OXOIMMOCTH COYETATENbHBIH, IEPEMECTUTENIbHBIN U paCIPEICIUTEIbHBIN 3aKOHBI;



¢ BEIYUCIITh CKAJIAPHOC IPOU3BEACHHUEC BCKTOPOB, HAaXOAWTH YroJl MEXAY BCKTOpaMu,
YCTaHaBJIMBATh NCPHCHAUKYIIIPHOCTD IPAMBIX.

BblﬂyCKHuKﬂOﬂyqum€O3M09fCHOCWlb:

* 081ademv BEKMOPHbIM Memooom 0l PpeEULeHUA 34044 HA 8bIYUCTEHUS U ()OKCBCU’I’Ze]leWl@a;

® npuo6pecmu onvint 6blNOJIHEHUA NPOEKMOBHA memy NMpUMEeHeHUe 6€KnopHOo20 Memooa
npu peuteHuu 3a0ay HA 8bIYUCIICHUS U O0KA3AMENIbCMEa.

TpeOoBaHMs K YPOBHIO NOJATOTOBKYU BHINTYCKHUKOB

B pesynbpraTe u3ydeHus Kypca MaTeMAaTUKH YYCHHUK JTOJDKEH 3HATH/ IOHUMATD:

*  CYLIECTBO IOHATHUSA MaTEMaTUYECKOIO JOKA3aTeNIbCTBA; IIPUMEPHI JOKA3aTEIbCTB;

*  CYLIECTBO IOHATHUSA aIrOPUTMA; IIPUBOJUTEH IIPUMEPBI aJITOPUTMOB;

* KaK HCHOJB3YIOTCS MaTeMaTHYecKue (HOpMyIibl, YpaBHEHHS M HEPABEHCTBA; NMPHUMEPHI MX
IIPUMEHEHHUS [ PELICHU MATEMATUYECKUX U NIPAKTUYECKUX 3a/a4;

* KaK MaTeMaTHYECKH ONpe/eJCHHbIE (YHKIMHU MOTYT OIMCHIBATh pPeajibHbIE 3aBHCUMOCTH;
IIPUBOJUTH IIPUMEPHI TAKOI'O OIIUCAHUS;

* Kak NOTPEOHOCTH MPAKTUKU I[PUBEIM MAaTEMaTHYECKYI0 HayKy K HEOO0XOIUMOCTH
pacLIMpPEHMs TIOHATHUS YHUCIIA;

* BEPOATHOCTHBIM XapaKTEp MHOTMX 3aKOHOMEPHOCTEM OKpPYKAIOIIET0 MHUpa; IIPUMEPHI
CTATUCTUYECKUX 3aKOHOMEPHOCTEN U BBIBOJIOB;

* KakuM oOpa3oM IreoMEeTpHsl BO3HHMKJIA W3 MPAKTUYECKUX 3a/ad 3€MIIEMEpHs; IpPUMEPHI
reOMETPHUECKUX OOBEKTOB U YTBEPHKIECHUH 0 HUX, BaXKHBIX JJIs1 IPAKTUKY;

* CMBICI HJEINM3alMM, IIO3BOJAIONICH pelmarb 3a4adyd  peaNbHOM JCHCTBUTEIBHOCTH
MaTeMaTUYeCKUMHU METOJIaMH, IPUMEPbI OIINOO0K, BO3HUKAIOIIUX [IPU UACATHU3ALINY.

Apudmernka
Ymersn

*  BBINOJHATH YCTHO apu(METUUECKHE JEHCTBUS: CIOKEHNE M BHIYUTAHUE JIBY3HAYHBIX YHCEI
U JECATHUYHBIX JpoOeil ¢ JByMS 3HAaKaMH, YMHOXXEHHE OJHO3HAYHBIX YHCET,
apupMeTUYECKHEe OTepalny C OOBIKHOBEHHBIMH JAPOOSMHU C OJTHO3HAYHBIM 3HAMEHATEJIEM U
YUCIIUTEIIEM;

*  TMEpPeXOJHUTh OT OJTHON (POPMBI 3aMUCH YHCEIT K JPYTOl, MPECTABIATh IECATHUHYIO IpO0Oh B
BUJIE OOBIKHOBEHHOH M B MPOCTEUIIUX CIydasX OOBIKHOBEHHYIO B BHUJE JIECATUYHOM,
MIPOLICHTHI - B BHUJIE IpoOU U ApOoOb — B BUJE IMPOILIEHTOB; 3aMKMCHIBATH OOJBIINE U MaJlble
YHCIIA C UCTIOIB30BAHUEM LIEIIbIX CTEIIEHEU IECATKH;

* BBINOJHATH apudMeTHueckue ACHUCTBUSA C palMOHAJIBHBIMH YHCIIaMH, CpPaBHHUBATh
paloHal bHbIE U JIEHCTBUTENbHBIC YHCIA; HAXOAWUTh B HECIOXKHBIX CIy4asX 3HAUYCHUS
CTerneHel ¢ IEeIbIMU MOKa3aTeIsIMU U KOPHEH; HaXOUTh 3HAUYEHHUS YHCIIOBBIX BBIPAKEHUI;

* OKpYIVIATH LieJible 4YHclia M JeCATUYHbIE ApoOW, HAXOAWTh MPHUOIMKEHHBIE YHCIa C
HEJIOCTAaTKOM U C U30BITKOM, BBITIOJIHSTH OLIEHKY YHCIIOBBIX BBIPAKECHUI;

* TOJb30BaTbCsi OCHOBHBIMU E€IUHULIAMU [JIMHBI, MAacChl, BPEMEHHU, CKOPOCTH, IUIOLIAIH,
00beMa; BeIpakaTh 0oJiee KPYIMHBIC SUHUIIBI uepe3 00jiee MeTKHe U Ha00OopoT;

* pewmaTh TEKCTOBBIE 3aJaud, BKJIOuYas 3aJauyd, CBSI3aHHbIE C OTHOLIEHUEM U C
MIPOTIOPITMOHAIBHOCTHIO BEJIMUWH, IPOOSMHU U TTPOIICHTAMU;

HCNO0JIb30BATh NPUOOPEeTEeHHbIE 3HAHUS M YMEHHMSl B NMPAKTHYECKOH JesiTeJJbHOCTH M
MOBCEeIHEBHOM KU3HU JJIA1:

* peUIeHUs HECIOXXHBIX MPAKTUYECKUX PACUETHBIX 3aJad, B TOM YHUCJIE C UCIOJIb30BAHUEM

MpU HEOOXOIUMOCTH CITPABOYHBIX MAaTEPUATIOB, KaJbKYJISATOpPA, KOMITBIOTEDA,



YCTHOﬁ IMPUKUAKA U OLCHKHU pE3yJIbTara BBI‘II/ICJICHPlﬁ; IIPOBEPKU PE3yJibTaTa BEIYUCIICHMA,
C UCITIOJIb30BAHUCM PA3JIMYHBIX IPUCMOB;

HHTEpIIpETaAll PE3YIbTAaTOB PCIICHHUA 3adad C YUYCTOM OrpaHquHHﬁ, CBA3aHHBIX C
pCaIbHBIMU CBOMCTBaMH paccMaTpruBaACMBbIX ITPOLCCCOB U SIBIICHHI.

Auredpa

Ymern

COCTABIISATh OYKBEHHBIC BBIPAXKECHHUS W (OPMYJIBI IO YCIOBUSM 3a/a4; OCYIIECTBIATH B
BBIPQKEHUSAX U (OpPMYJIax YHUCIOBbIE IMOACTAHOBKH M BBINOJHATH COOTBETCTBYIOLIME
BBIUHCIIEHUS], OCYLIECTBIISITh IIOACTAHOBKY OJHOTO BBIPAKEHUS B APYroe; BbIpaXkaTb W3
(bopMyI1 01HY IEPEMEHHYIO Yepe3 OCTAIIbHbIE;

BBITIOJIHATh OCHOBHBIE JICHCTBUS CO CTENEHSIMU C LIEJIBIMU [TOKA3aTEIsIMU, C MHOTOUJICHAMU
U ¢ areOpanyecKUMU IpOOsSMHU; BBINOJHATH Pa3JI0KEHHUE MHOTOYJICHOB Ha MHOXMTEIH;
BBITOJIHATH TOXKJIECTBEHHBIE IPe00Pa30BaHuUs PAllHOHAIBHBIX BBIPAKCHUN;

IIPUMEHATh CBOICTBA apu(METHUECKUX KBAJPATHBIX KOPHEH JJIs BBIYMCICHUS 3HAYEHUH U
peoOpa3oBaHUi YMCIIOBBIX BRIPAKECHUH, COIEPKAIINX KBAIPATHBIE KOPHHU;

pelars JIMHEWHbBIE, KBaJApaTHbIE YPAaBHEHUS U PAalMOHAJIBHBIE YPAaBHEHHUS, CBOIAILUECH K
HUM, CUCTEMBI JIBYX JIUHEUHBIX YPaBHEHUN U HECIIOKHbIE HEJTMHEHHBIE CCTEMBI;

pelaTh JMHEWHBIE U KBaIpaTHbIE HEPABEHCTBA C OJTHOM IIEPEMEHHOM U UX CUCTEMBI;
pelarh TEKCTOBBIE 3a/ayd aareOpandyeckuM METOAO0M, MHTEPIPETUPOBATH IOTYYEHHbIN
pe3yibTar, IPOBOAUTE OTOODP PELICHUH, HCXO0d U3 (POPMYIUPOBKHU 3a7auH;

n300pakaTh YUCIIa TOYKAMU Ha KOOPAMHATHOM MPSIMOK;

OIIpEAEIATh KOOPANHATA TOYKH IUIOCKOCTH, CTPOUTH TOYKHU C 3aJaHHBIMU KOOpAMHATaMU;
n300pakaTh MHOKECTBO PEUICHUH JIMHEHHOTO HEPABEHCTBA,;

pacro3HaBaTh apU(PMETHUYECKUE M TE€OMETPUUYECKHE IPOrpecCHM; pelarh 3aJadd c
pUMEHEHHEM (OPMYIIBI OOIIETO YWIeHA U CyMMbI HECKOJIBKUX MEPBBIX WICHOB;

HaXOJWTh 3HaueHus (QYHKUWHW, 3agaHHOW (opmymnoi, Tabnuued, rpadukoM Mo ee
apryMeHTy; HaXOJWUTh 3HAYEHUE apryMeHTa M0 3HAYEHMIO (YHKLUH, 33JaHHON rpaduxkom
WJIH TaOJIUILIEH;

OTIpeJIeNIATh CBOMCTBA (YHKIMHU MO ee rpaduKy; NPUMEHATh IpapruecKue MpeacTaBIeHus
IIpY pEelIeHUN YpaBHEHUH, CUCTEM, HEPABEHCTB;

OIMCBIBATh CBOMCTBA N3YUYEHHBIX (DYHKIIMIA, CTPOUTH UX IpaduKu

HCI0JIb30BAaTh NMPHOOpPeTeHHbIe 3HAHUSA M YMEHHS] B NMPAKTHYECKOH [1esiTeJIbHOCTH M

MOBCEIHEBHOM KU3HHU IJIA:

BBITIOJTHEHUST pacueToB Mo (opmynam, cocTaBieHHe (GOPMYJl, BBIPAKAIOLIUX 3aBUCUMOCTh
MEXJy peaJbHbIMH BEJIMUYMHAMM; HAXOXKICHHUS HYXKHOH (OpPMYNIbl B CIPaBOYHBIX
MaTepuana,

MOZECIIMPOBAHUE IPAKTUYECKUX CUTYallMd M MCCIENOBaHUsA ITIOCTPOECHHBIX MOJIEIEH C
UCIOJIb30BAHUEM alllapaTa anreopsl;

ONUCAHMUs 3aBUCUMOCTEH Mexay (HU3MUECKUMH BEIUYMHAMH  COOTBETCTBYIOIIMMHU
(dbopMyllaMu IpU UCCIIEI0BAaHUU HECTIOKHBIX IPAKTUUECKUX CUTYalHi;

MHTEpHpeTaluy TpaguKOB peaTbHbIX 3aBUCUMOCTENH MEX/y BEIUYHMHAMHU.

I'eomerpus

Ymern

I10JIb30BATHCSI TEOMETPUUYECKUM SI3BIKOM ISl ONIMCAHUS MPEIMETOB OKPYXKAIOIIET0 MUPA;
paciio3HaBaTb rCOMCTPUYCCKIUEC (bI/IprI)I, pasiindaTh UX B3aUMHOC PaCIlIOJIOXKCHUC,
n300pakaTb TeOMeTpUYeckre (UIypbl; BBIIOJIHATH YEPTEKHU IO YCIOBUIO 3aj1ady;
OCYIIECTBIISATh IpeoOpazoBanue Guryp;



pacro3HaBaThb Ha uepTeXaxX, MOJAENSAX M B OKpYXKaroliel OOCTaHOBKE OCHOBHbBIC
MIPOCTPAHCTBEHHBIE TENa, U300pakaTh UX;

B IIPOCTEHIINX CIydasiXx CTPOUTh CEYCHUsSI U Pa3BEPTKHU MPOCTPAHCTBEHHBIX TEJ;

MPOBOJIUTH ONEpPAlUU HaJ BEKTOPAMH, BBIYHUCIATH UIMHY M KOOPAMHATHI BEKTOpPA, yroJ
MEX1y BEKTOpaMu;

BBIUMCIIATH 3HAYCHHS TEOMETPUYCCKUX BEIMYUH (JTHH, YTJIOB, IUIOMAACH, 00bEMOB); B TOM
4yucie: IJs yriioB OT 0° no 180° OTPENIETIATh 3HAUYCHUS TPUTOHOMETPUYECKUX (PYHKIIUN 110
3a/laHHBIM 3HAYCHUSM YTJIOB;, HAXOJWTHh 3HAYEHHUS TPUTOHOMETPHUYECKUX (QYHKIHH TIO0
3HAYEHUIO OJTHOM W3 HUX, HAXOJUTh CTOPOHBI, YIJIbl U IUIOLIAAU TPEYTOJIbHUKOB, JTMHBI
JIOMaHBIX, JIyI OKPYXXHOCTH, IUIOMIaJIed OCHOBHBIX T€OMETPUYECKUX Guryp u ¢uryp,
COCTaBJICHHBIX U3 HUX;

peliaTh reOMEeTPUYECKHE 3aaud OMHUPAsCh HA M3y4eHHBbIC CBOWCTBA (PUTYyp W OTHOIICHUH
MEXIy HUMH, TPUMEHsSS  JOMOJHUTEIbHbIE  IOCTPOEHUS,  anredpandyeckuii u
TPUTOHOMETPHUSCKUI anmapat, COOOpaKEeHUs CAMMETPUH;

MPOBOAMTH JIOKA3aTelbHBIE DPACCYKIEHUS MpPH PEIICHWU 3a/1ad, MCIONb3ys H3BECTHbBIC
TEOpEeMbl, 0OHAPYKHBAsI BOSMOXKHOCTH JIJISI KX UCIIOJIb30BaHUS;

pelaTh IpocTeiire IIaHUMEeTPUUECKUe 3aJaul B TPOCTPAHCTBE;

HCNO0Jb30BATH NMPUOOpPeTEeHHbIEe 3HAHUS U YMEHHUS] B NMPAKTHYECKOH 1esiTeJIbHOCTH U

IOBCEIHEBHOM KU3HU JJIA:

ONMCAHUS PEANIbHBIX CUTYalUil Ha A3bIKE FEOMETPUH;

pacyeToB, BKIIOYAIOIIKUX NTPOCTEHIIINE TPUTOHOMETpUUYECKIE (HOPMYJIBI;

pelIeHNs TPUrOHOMETPUUECKUX 3aau C UCIOIb30BaHUEM TPUTOHOMETPHH;

pelIeHre NPAKTUYECKUX 3aJjay, CBA3AHHBIX C HAXOXAECHUEMICOMETPUYECKHX BEIMYUH
(ucronb3ys pU HEOOXOAUMOCTH CIIPAaBOUYHUKU U TEXHUYECKUE CPECTBA);

IOCTPOCHHE TE€OMETPUYECKMMU HMHCTPYMEHTaMu  (JIMHEeHKa, YrojJbHUK, LUPKYIb,
TPaHCIIOPTHUP).

DJ1eMeHTHhI JIOTUKH, KOMOMHATOPUKH, CTATUCTUKHU U TEOPUH BEPOSATHOCTEH

Ymern

ITpoBOAMTH HECIOXKHBIE JOKA3aTENbCTBA, MOIY4aTh MPOCTEUIINE CIAEACTBUS U3 U3BECTHBIX
WIM paHee TIOJYYEHHbIX YTBEPXKACHUM, OLIEHUBATh JIOTUYECKYIO TPaBUIBHOCTH
pacCyXJI€HHH, WCIOJIb30BaTh MPUMEPHI I WIUIFOCTPAUMU W KOHTPIPUMEPHI  AJIs
ONPOBEPKEHUS YTBEPKICHUN;

U3BJeKaTh WH(OpPMalMIO, NPEACTaBICHHYI0 B TaliMIaX, Ha JAdarpamMmax, rpadukax;
COCTaBJISATh TaOJIUIIBI, CTPOUTH JUArpaMMbl U TpauKy;

pematb KOMOMHATOpHBIE 3aJauyd IyT€M CHUCTEMaTHYeCKOoro mepedopa BO3MOKHBIX
BapHaHTOB U UCIOJIb30BaHUEM MPABUI YMHOKEHUS;

BBIUNCIIATH CPEAHNE 3HAUEHUS PE3YNIbTaTOB U3MEPEHMUI;

HaXOJUTb YacTOTy COOBITUS, HCIOJIB3yd COOCTBEHHblE HAOJIOJAEHHS  T'OTOBBIE
CTaTUCTUYECKHUE JIaHHBIE;

HaXO/UTh BEPOSITHOCTHU CIy4alHbBIX COOBITHH B MPOCTEHIINX CIydasx;

HCIMOJIb30BATH l'lpHOﬁpeTeHHbIe 3HAHU{ U YyMCHMSA B HpaKTH‘leCKOﬁ ACATCJIBbHOCTH H

MOBCEeIHEeBHOM KU3HHU JJIA:

BBICTpAUBaHUs apTyMEHTAIlUU TPU JO0Ka3aTeNbCTBE U B IUAJIOTE;
pacro3HaBaHMsI IOTHICCKU HEKOPPEKTHBIX PACCYKICHHUIA,

3aMmucu MaTeMaTHYECKUX YTBEPKIECHUH, I0Ka3aTeNbCTB;

aHaJIM3a PEANbHBIX YHCIIOBBIX JaHHBIX, MPEJICTABICHHBIX B BHUJE TUarpamm, rpagukos,
TaOJIHIL;



* peuieHus MPaKTHYECKUX 3a7a4 B TOBCEAHEBHOH W MPO(PECCHOHAIBHON IEATEIBHOCTH C
UCIIOJIb30BaHUEM JCHCTBHIA ¢ YUCIIaMH, TIPOIEHTOB, JUIHH, IUIOMaael, 00beMOB, BpEMEHH,
CKOpOCTH;

* pemieHUs YYEeOHBIX W TPAKTHYECKHUX 3a7a4, TPEOYIOMIMX CHUCTEMATHYECKOTo mepedopa
BApHUAHTOB;

* CpaBHCHHS IIAHCOB HACTYIUICHHSI CIIYYalHBIX COOBITHH, /Jii OILIGHKH BEPOSATHOCTH
CIIy4alHOTO COOBITHS B TMPAKTUYECKHX CHUTYaIMSAX, COMOCTABJIICHHS MOJICTH C peaabHOM

CUTYalHE;
* TIOHMMAaHUA CTATUCTUYECKUX YTBEPKICHUH.

OILLEHKA YCTHbBIX OTBETOB OBYUYAIOINUXCA I1O MATEMATHUKE

OTBeT 0LIeHUBAETCH OTMETKOM «5», eC/IN YYeHUK:

2)II0JIHO PaCKpPBLT COJEPKAHKME MaTepraja B 00beMe, IPeAyCMOTPEHHOM IIPOrPaMMOii 1
Y4eOHUKOM,

3)U3JI0KII MaTepra IPaMOTHBIM SI3BIKOM B OIPEICIEHHON JIOTHYECKOM TOCIIEA0BATEILHOCTH,
TOYHO HCIIOJB3YSI MATEMAaTUYECKYI0 TEPMUHOJIOTHUIO U CUMBOJIHKY;

4)paBUIILHO BBITIOJHWII PUCYHKH, Y€PTEXH, rpadUKH, COMYTCTBYIOIIUE OTBETY;

5)nokazan yMeHHE HILTIOCTPUPOBATh TECOPETHUCCKHE MOJOKCHHS KOHKPETHBIMU IIPUMEPaMH,
MIPUMEHATH UX B HOBOM CUTYallUU [PU BBIIOJHEHUH NPAKTUYECKOTO 3aJaHus;
6)11poIeMOHCTPHUPOBA YCBOCHHE PaHee H3yYCHHBIX COMYTCTBYIOIIMX BOIIPOCOB,
c(OPMHUPOBAHHOCTH M YCTOMYHBOCTH UCIIOIB3YEMBIX MPU OTPAOOTKE YMEHHM U HABBIKOB;
7)oTBeYan cCaMOCTOSITEIbHO 0€3 HABOIAIIMX BOIIPOCOB yuuTess. BO3MOXKHBI 0/1HA - JBE
HETOYHOCTH IIPH OCBEIIEHUH BTOPOCTENEHHBIX BOIIPOCOB MUJIU B BBIKJIAJKAX, KOTOPbIE YUEHUK
JIETKO MCIIPABUII 110 3aMEUAHUIO YUUTEJIS.

OTBeT oleHNBAETCSI OTMETKOH «4», eCJIM OH YI0BJIeTBOPSECT B OCHOBHOM TPe0OOBAaHUSIM HA
OLIEHKY «5», HO IPH 3TOM HMeeT OJJMH U3 HeJOCTATKOB:

® B M3JIOXKCHHH JIOYIIEHBI HEOOJBIITIE MPOOEIThl, HE NCKA3UBIIIHE MAaTEMATHUECKOE
COJIEp’)KaHUE OTBETA;

e JIONYIIECHBI OJIMH — JIBA HEJOUYETA TP OCBEIIEHUH OCHOBHOTO COJIEpKAHUsI OTBETA,
WCTIPABJICHHBIE TI0 3aMEYAHHIO YUUTEJIS;

e JIOMYIICHHI OLTNOKa Uik Oosiee ABYX HETOYETOB MPU OCBEIIEHUH BTOPOCTETIEHHBIX
BOIIPOCOB WJIM B BBIKJIAJIKaX, JIETKO UCIIPABIIEHHBIE M0 3aMEYAHHUIO YUUTEIIS.

OT1MmeTKa «3» CTABUTCH B CJAEAYIONIUX CAYyYAsAX:

e HEMOJIHO WM HEeTOCIeI0BaTeIbHO PACKPBITO COAepKaHNe MaTepHala, HO TToKa3aHo oo1ee
MMOHMMAaHHKE BOIIPOCA U MPOJIEMOHCTPUPOBAHBI YMEHUS, JOCTATOUHBIE ISl 1aJIbHENUIIErO
YCBOEHUS MPOTPaMMHOT0 MaTepHuaa (onpenenaeHHbie « TpeOOBaHUIMU K MAaTEMAaTHUECKOU
MOJITOTOBKE 00YUaIOIMIUXCS»);

®  UMENKCH 3aTPYTHEHHUS UK JOMYIICHBI OIIMOKHU B OMIPEICTICHUN TTOHATHH, HCTIOJIb30BAaHUHT
MaTeMaTUYeCKOW TEPMUHOJIOTHH, YePTEekKaxX, BHIKIIAKAX, UCIIPABICHHBIC ITOCIIE HECKOJIBKUX
HaBOJSLIUX BOIPOCOB YUUTES;

® YYCHUK HE CIIPABUWJICS C TPUMEHEHUEM TEOPHH B HOBOW CUTYAI[UU TIPH BBHIMOJIHEHUU
MPAKTUYECKOTO 3aJaHusl, HO BBITTOJTHIUI 33/IaHHS 00s3aTEIIBHOTO YPOBHS CIIOKHOCTH 10
JIaHHOU TeME;

® TIpu 3HAHUHU TEOPETUUYECKOTO MaTepHasia BRISABICHA HEIOCTATOUYHAs CPOPMUPOBAHHOCTH
OCHOBHBIX YMEHHUH U HABBIKOB.

OTMeTKa «2» CTAaBUTCH B CJEAYIONIUX CIAydasIX:

® HE PACcKpPBITO OCHOBHOE COJIepKaHNe YIeOHOT0 MaTepuaa;

e 00HApY)KEHO HE3HAHHE WJIM HETIOHMMAaHHE YUEHUKOM OOJbIlel Wi Haubosee BaKHOM
4acTu yueOHOTo MaTepHana;




® JOIYIICHEBI OIINOKH B OInpeaAcCICHUU HOHHTHﬁ, ITPpH UCII0JIb30BaHUH MaTeMaTH4IeCKOM
TEPMHUHOJIOTHMH, B PUCYHKaX, YCPTECIKaAX HUIIN Fpa(i)I/IKaX, B BBIKJIaJIKaX, KOTOPBIC HE
HCIIPABJICHBI ITOCJIC HCCKOJIbKUX HABOJAIIUX BOIIPOCOB YUUTCIIA.

OILLEHKA IMCBMEHHBIX KOHTPOJIBHBIX PABOT OBYYAIOIIUXCH 11O
MATEMATHKE
OTMeTKAa «5» CTaBUTCH, €CJIN:
e paboTa BBIOJIHEHA TIOJTHOCTHIO;
® B JIOTUYECKUX PACCYXKICHHUSX U 0OOCHOBAHHUH PEIICHUS HET MPOOEIIOB U OIMHUOOK;
® B PCIICHUU HET MATEMATUYECKUX OIMIMOOK (BO3MOXKHA OJJHA HETOYHOCTh, OIKMCKA, HE
SIBJISTFOINASICS CIIC/ICTBMEM HE3HAHUS WJIM HETIOHUMaHUsl y4eOHOTrO MaTepurana).
OtMmeTKka «4)» CTAaBUTCHA, €CJIM:
e paboTa BBIIOJIHEHA TTOJHOCTHIO, HO 00OOCHOBAHHUS IIATOB PEIICHUST HEOCTATOYHBI (€CITN
yMeHHe 000CHOBBIBATh PACCYKIECHUS HE SIBISLIOCH CIIELUATbHBIM O0BEKTOM IIPOBEPKH);
e JIOMYyIIECHA OJIHA OIIMOKA WM JIBa-TPU HEI0YeTa B BBIKJIAJIKAX, PUCYHKAX, YEPTEKAX WU
rpadukax (eciiv 3T BUJIbI padOTHI HE SBIISTUCH CIIEHUATIBHBIM 00BEKTOM MTPOBEPKH ).
OtMmeTKa «3» cTaBUTCS, €CJIN:
e JIOMYyIIEHHI Oosiee 0IHOM OMMOKY Uik OoJiee ABYX-TPEX HEJOUETOB B BBIKJIAAKAX, YEPTEKAX
WM rpadukax, HO yYaluiics BIaJeeT 00s13aTSIIbHBIMU YMEHUSMH TI0 TTPOBEPSAEMON TEME.
OTMeTKAa «2)» CTABUTCS, €CJIN:
e JIOMYIICHBI CYIICCTBCHHBIE ONTMOKH, IOKA3aBIINE, YTO YYAITUNCS HE BIIAJCCT
00s13aTeTbHBIMA YMCHHSIMHE 110 JIAHHOUW TeMe B TIOJTHOM Mepe.

OBLIAA KJIACCUDPUKALIUA OHINBOK
I'pyObiMH cuuTAKOTCH OIIMOKHU:

e HE3HAHUE ONPEENICHUSI OCHOBHBIX IIOHATUMN, 3aKOHOB, ITPaBUJI, OCHOBHBIX IMOJIOKEHUI
TeOpHH, He3HaHUE (HOPMYJI, OOIIIETPUHATHIX CHMBOJIOB 0003HAYEHUN BETUYNH, €IMHUI] UX
WU3MEPEHUS;

HE3HAaHUE HAUMEHOBAHUN €IUHUI U3MEPEHUS,;
HEyMEHHUE BbIIETUTh B OTBETE IJ1aBHOE;
HEyMEHUE MTPUMEHSTh 3HAHUS, AJITOPUTMBI JJIsI pEIICHUs 3a/1a4;
HEyMEHHUE JIeNaTh BBIBOBI U 0000IIECHUS;
HEYMEHHE YUTATh U CTPOUTH rpauKy;
MOTEPS] KOPHS UJIK COXPAHEHUE TOCTOPOHHETO KOPHS;
oTOpaceiBaHue 0e3 0ObSICHEHUN OJTHOTO U3 HHX;
paBHO3HAYHBIE UM OIIMOKH;
BBIYHUCTUTENbHBIE OMUOKU, €CIIM OHU HE SIBJISIOTCS OMUCKOM;
JIOTUYECKHUE OUTUOKH.
K Herpy0biM ommokaMm cieayeT OTHeCTH:
® HETOYHOCTHh (POPMYITHPOBOK, OMIPENCICHH, TOHITHIA, TEOPHIi, BRI3BaHHASI HEMOIHOTON
0XBaTa OCHOBHBIX NPU3HAKOB OMPEEIAEMOr0 MOHATHUS WU 3aMEHOM OJTHOTO - ABYX U3 3TUX
MIPU3HAKOB BTOPOCTEIICHHBIMU;
® HETOYHOCThH rpaduka;
® HEpALMOHAIBHBIN METOJI PEIICHUs 3aJa41 UM HEAOCTATOYHO MPOAYMaHHbIN IIJ1aH OTBETA
(Hapy1IeHue JIOTUKH, TOJIMEHA OTAEIbHBIX OCHOBHBIX BOIPOCOB BTOPOCTEIIEHHBIMU );
e HepalHOoHaJIbHbIE METObI PA0OTHI CO CIIPABOYHOM U APYTOH JIUTEPATypOii;
e HEyMEHHE pellaTh 33Ja4M, BBIIOIHATh 3aJaHUs B 0011IeM BUJE.
Henoyeramu siBJIsIOTCH:




HepalMOHAIbHbBIE PUEMBbI BHIYUCICHUH U TPE0oOpa30BaHMUIA;
HeOpexKHOe BBIMOJIHEHHE 3aMKcel, yepTexel, cxeM, rpaguKoB.

EJNHASA HIKAJIA KPUTEPUEB OLIEHUBAHUSA PABOTHI B I'PYIIIIE

Kon Kputepuu onieHuBanus
-BO B
Oan AKTHUBHOCTD CoTpyIHUYECTBO BoickasiBaiue cpoeit [ToBenenue
JIOB TTO3UITIH
0 |He BrimonneHo
1 |Y4eHuK y4acTByeT B [TaccuBHO oTHOCUTCS K | BeICKa3bpIBaeT cBoe IIpu BeIMOMHEHUHN
paboTe rpynmel, HO HE | pacHpeAeICHUIO H MHEHUE; BHICKa3bIBaHUE | 3aJaHUs YICHUK MeIIaeT
MPOSIBIISICT HHUIMATHBEIL, | BBITOJTHEHUIO CBOMX HE BCerja ajeKBaTHO | paboTe rpymibl, Uin
3aHMMAEeT TTACCUBHYIO 00s3aHHOCTEH B padoTe |1enu, coepKaTenbHo, | Ipyrux TPYII,
JR(0X77000%010] T'pYIIbI; KOHKPETHO, JIOTUYHO OTBJICKACT OT
0C30TBETCTBEHHO ui BooO1ie He BBITIOJTHEHUS 3a/1aHMUS,
OTHOCHUTCS K paboTe B | BRICKa3bIBAET CBOE HapylaeT JUCIUTUTHHY
KOMaH/Ie (HE MOXKET MHEHUE (BBIKpHUKHBAET C MeCTa 1
CIIOKOWHO BBICIYIIIATH, IIp.) co3aeT
4acTo nepeOuBaet KOH(JIUKTHBIC CUTYaluu
W/WJHA HaBSI3BIBAET (BO3MOXHO HaIIMYHE
CBOIO TOUKY 3pEHUS; HE Hepa3pelIeHHBIX
OKa3bIBaeT MOMOIIHU KOH(IUKTOB)
JPYTHM)
2 |VYuacTByer B paboTe YyacTByeT B BrickasbiBaeT cBoe VYyenuk paboTaer B
CUTYaTUBHO (BpeMs OT | pacrpeneieHun MHEHHE 110 rpyIIe,
BpPEMCHH); 00s13aHHOCTEH B TpynIe | 00cykaaeMomy COCPEOTOYHBIIICH HA
MTOJIO’KUTENEHO BIUSAET | M BBIMOJHSIET CBOU BOTIPOCY, IIOCTaBJIEHHOM y4eOHOM
Ha yCIIeIIHOEe 00513aHHOCTH; HE BCET/Ia | BHICKA3bIBAHUS HE 3aJjaHuu (HE OTBIIEKAs
BBIIIOJTHCHUS 3aJaHUA YUUTBIBACT MHCHUSA BCET/1a JIOTUYHEI, IlpyrI/IX); HE HapymacT
JIPYTHX COJIepIKATENbHEI, JUCIUTLTAHY
KOPPEKTHBI; HE BcerJa | (MHANBUAYAIEHO
CIymacT BBIIIOJIHACT CBOXO HaCThb
BBICKA3bIBaHUS 3aJlaHus; BO3MOXKHO
TOBapHIIEH, 3a1aeT HaJIMYUE Pa3penieHHOro
BOIPOCHI HA YTOUYHEHHE | KOH(IIUKTA)
1 IIOHUMAaHHUEC
3 | AxrtuBHO paboTtaer B OTBETCTBEHHO BrickasbiBaeT cBoe YYeHHK BBITIONHSET

rpymme
(ygacTByeT B
o0CyXIeHNN),
BBICTYTAET C
WHHUIMATUBOM; OOJIBIION
BKJIAJI B BBITIOJTHEHUH
3aIaHUS

OTHOCHTCS K paboTe B
IPYIIE; COTPYAHUYAET
B COBMECTHOM PEIICHUH
npoOJIeM ¢ IPyTrUMHU
YIE€HAMHU IPYIIIBL.
Crnocoben
OpraHHM30BaTh
JeATeILHOCTD IPYIIIIHI,
pacrpenenuTb padoTy
Cpe/iu YWICHOB IPYIIIIHI,
KOOPMHUPOBATH XOJT
BBIIIOJTHCHUS 3aJaHUSA
(3aHMMAaeT MO3UITHIO
nuepa)

MHEHHE, BHICKa3bIBaHHS
JIOTUYHBI,
COZIepKaTeIIbHBbI,
KOPPEKTHBI; CUUTACTCS
C MHEHUEM I'PYIIIbI;
CIoCcOOEH AaTh OLIEHKY
TPYMIIBL, BBICTYIHUTH OT
MMEHU TPYIIIbI

3aJaHne, TIOMOTaeT
YYaCTHHKaM CBOEH
TPYIITBI B BHIIOJTHEHUH
(He oTBIIEKas OPyTUX /
JIpyTHe TPYTIIbI); He
HapyImaeT JUCUHUILIHHY,
HE CO3JaeT
KOH(JINKTHBIX CUTyalui




EJANHASA IIKAJIA KPUTEPUEB OIIEHKHN HCCJIEAJOBAHUA

(UCCJEJIOBATEJLCKOI PABOTBI)

Kon Kputepuu oneHuBaHus

“BO Arnmapar Crpykrypa u

G R Copep:xanue u oopMrIeHHe I'pamoTHOCTH U METOAMKA [Ty6auunoe

JIOB | camMocTOSTeIbHOCTS MOJIHOTA Pe3yIBTATOB HCCTICAOBAHUS IPEJICTABIECHHE

0 |3anmanue He BHITOIHEHO

1-2 | Yyenuxk IIpoBenennoe YueHuKOM He Y4eHUK JOIyCTUI YueHuk npu
BBITIOTHILT WCCIIeJOBaHNE HE | BBIACpIKaHA 3HAYUTENHFHOE KOJIMYECTBO | MyOIMIHOM
3amaname. C pacKpbIBaeT CTPYKTypa opdorpaduIecKkux u TIpEACTaBICHU
MTOMOIIBIO TeMy, IpoOsieMy |paboThl U/ WM | CHHTAKTHYECKUX OIIMOOK, |U HE
YAUATENS Y / IITH HE HOCUT | TIJTIOXO CTHIIICTHIECKUAX HCTIONTB30BA
MOCTaBJIeHA WCCIIEIOBATENBCK | YIOPSIOYECHA, morpemrHocTei (He HUKaKUX
npobiiema, oro xapakrepa, |ohopMicHHE COOJIFOICH HAYYHBIN CTHIIb | HATJISAHO-
ompezeiicHa TeMa, |OpPUTHHAIBHBIC | paOOThI HE W3JI0KEHUS ), HAJIMIHE WJUTIOCTPATUBH
BEISIBIICHBI uaen COOTBETCTBYET | OTI€YATOK, COKpPAICHHN. BIX CPEJCTB,
MPOTHUBOPCHHS, OTCYTCTBYIOT WJIH | pOpMaJIbHBIM Meroauka UCCIeJOBaHUS | IIOXO
chopMysIMpoBaHa | IPUHAJICKAT TpeOOBaHMSIM U | IJIOXO MPOIUCAHA, IMYHBIN | BRICTPOMIT
1eNb U 337291 HAyIHOMY Tpebyemomy BKJIAJ] aBTOPa B Pa3pabOTKY |JIOTHKY
WCCIICTOBAHUS; PYKOBOAHTENIO. |00BEMY CpEeJICTB, METOJIOB BBICTYILICHUS,
BBIBO/IbI HE YyeHuk (CIIMIIIKOM BEJIVIK | He3HAYUTEIICH HE CMOT
COOTBETCTBYIOT HCTIONB3yEeT WJTA Mad). (3aMMCTBOBaH WA chopMyTHupoB
MTOCTaBJICHHBIM WUCTOYHHUKH HekoppektHoe |pa3paboTan yuuteneM) u/ |aTh BBIBOJ
3aJa4am MpeIIOKCHHBIE | 0(hOpMIICHHE WJTH Pe3yJIbTaThl UCCIIC/IOBAHUS,
HCCIIEIOBAHUS; YUHUTEIEM WU CHOCOK, CCBUIOK | MCCJIEIOBAHUS OTTCAHBI HE CMOT
ClIeTyeT TUTaHy HEea/JIeKBaTHO UX |Ha TIPH ITOMOIIIH YIUTEIS OTBETUTH Ha
MPEUIOKEHABIM | TOI0MpaeT HCTIONIBE3YEMYIO JIOTIOJTHUTENTbH
YUUTEJIeM; HU3Kas JIUTEPATYPy WIH bI€ BOIIPOCHI (M
JTOTISt WX OTCYTCTBHE. / nnu He
CaMOCTOSITETHHOCT Huzkas VIIOKHIICS B
U B peaju3aluu KyJbTypa perjiiaMeHT
paboTHI Ha BCEX odopmiteHus BBICTYILICHU )
JTammax
HCCIIETOBAHMUS

34 | Yyenuk [IpoBenennoe Y4eHUKOM He JI0 | YUEHUK J0MyCTHI Yyenuk He
CITPABHIICS C WCCIIeJIOBaHNE HE |KOHIA HE3HAYHUTEIHHOE aJIeKBaTHO
3a/laHuEM. JI0 KOHIIA BBIJIEp)KaHa KOJIMYECTBO TIPUMEHUIT
CaMOCTOSITEIPHO | pacKphIBaeT CTPYKTypa rpaMMaTHYECKUX OIIMOOK | HATJISAHO-
WM TTPH po0JIEMy, HOCUT | UCCIICIOBAHMS U | ¥ / WIIH CTHIIMCTHUECKUX WJUTIOCTPATUBH
HEeOOIBIITON WCCIIEJIOBATENBCK | €T0 norpemrHocTell. MeToquka |bie CpencTBa,
MOMOIIIM YUUTEII | Ul XapakTep, odopmiieHue, HCCTICIOBAHMSI HE JIOTTYCTHI
OTIpeAeTUI TEMY, |HUMEIOTCA TEKCT pa3lieJieH | JOCTaTOYHO XOPOIIO HapYyIICHUS B
pooiieMy, cOOCTBEHHBIC Ha CMBICJIOBBIE | IPOTIMCAHA, TUYHBINA BKIIAJ |JIOTHKE
BEISBUIT opuruHanbHble  |4yacTH. O0BeM aBTOpa B pa3paboTKy BBICTYILICHUS,
MIPOTHBOPEYHS, uaeu. YUeHUK ciierka OoJbllie | CPEeJICTB U METOJI0B OTBETHJI Ha BCE
chopmynmupoBasr | mpu WA MEHBIIIE HccreoBanus 0oee JTIOTIOJTHUTENTbH
1eNb U 337291 HE3HAYHUTEIHHOU |Tpedyemoro. MTOJIOBUHEI (3JalITHPOBAaHA | bIe BOTIPOCHI,
WCCIIEIOBAHMS nomoriu yuutelis | CCbUIKH U WJIM CO37aHa IIPU IIOMOIIK | XOTS ObLIN HE
(nmeroTes moxoopait LUTAThl HE BCe | yuHTes); 3aUKCUPOBAJI | TOUHOCTHU B
HE3HAYHTEIbHBIE | TOJA00PKY KOPPEKTHO pe3ynbTaThl HAOMIOACHUH, |OTBETax, U
HETOYHOCTH, MIEPBOUCTOYHHUKO | 0(hOPMIICHBI WCCJICIOBAHUS C apryMeHTaIuu




Ko Kputepuu onieHuBanus

“BO Anmapar C Crpykrypau |

6an | pecnenopars, oJiepKaHue u oopMCHHE PaMOTHOCTb ¥ METOAMKA | [lyGmuuHoe

JOB | caMocTOSTeBHOCTE HOJTHOTA PE3YITHTATOB HCCIIEIOBaHUS NpeJICTaBIICHHE
3aMeYaHus); B B KacaroIiecs HCITOJIH30BaHUEM (manbI
3aKIIFOUYCHUN TEMBI Pa3IMYHBIX HHCTPYMEHTOB, | HETIOJHbIE
BBIBOJBI HE JI0 UCCIIeTOBaHUS nprOOpPOB, anmnaparoB U Ap. | OTBETHI),
KOHIIA OTBEYAIOT B uccrnenoBannn HeT coOroIeH
Ha MIOCTaBJICHHBIE MHHOBAIIMOHHBIX MOAXO/O0B | perIaMeHT
3a7a4uu; OOJbILIAs Y METOJIOB PELICHUS
JOJIST npoOIeMBbl, UK TII0XO
CaMOCTOSTEITBHOCT apryMEHTHPOBAHBI
U B peaiu3aluy Ha
BCEX Tamax
UCCIIEIOBAHUS

5-6 | Yuenuk IIpoBenennoe YueHuk Y4eHuK He JOIMyCTUII YueHuk
CIPaBUIICS C UCCIIeTOBaHNE MOJTHOCTBIO rpaMMAaTHYECKUX OMIMOOK | BBICTPOMI
3aJlaHUEM. MOJTHOCTBIO BBLIIEpKAI U CTUIIMCTHYECKUX JIOTHKY
[posiBun pacKpbIBaeT CTPYKTYpPY HOTPENTHOCTEH (COONIOAEH | BBICTYIIICHUS,
TBOPYECKUH npobieMy, UMeeT |HccieoBaTeNbC | HAYYHbIH CTHIIb ONITUMAJILHO
MOJXOX K BBEIOOPY |HCCIIeoBaTENbCK | KOM paboThI, W3JI0KEHUS ); TOTUYHOCTh, | UCHOIB30Ba
TEMBI Ui XapakTep MIPOCIIEKHUBACTCS | YE€TKOCTD U HAarJIsIHO-
UCCIIEIOBaHUS, (pe3ynbTar ObLT | JIOTHKA MIOCJIE/IOBATEIILHOCTh WILTIOCTPaTHBH
CaMOCTOSITETIbHO | HE OYCBHJICH JI0 | pacCyKACHUM W3JI0KEeHUS] HH(OpMalMU. | ble CpelCcTBa
paspaboTan ero npoBejieHus), | pu nepexoxe ot | MeToanka UcCaeOBaHUS | paCKPHIBAIOLIH
HayYHBIH anmapaTr |OpUTWHAJIbHBIE  |OJHOW YacTH K | XOPOIIO MpOITHCaHa, € TeMy, YeTKO
UCCIIeIOBaHUS; uien JpyTOH, CaMOCTOSITETILHO Y JJAKOHUYHO
BBIBOJIBI 3HAYUTEIHHBI. odopmienue pa3paboTaHa WM Mpu OTBETHJI Ha BCE
HOJTHOCTBIO VYuennk COOTBETCTBYET | HEOOJBIION HOAICPIKKI 3aJaHHbIC
PaCKpBIBAIOT CaMOCTOSATEIBHO | (hOPMATBEHBIM YUHTEIS; YICHUK BOIIPOCHI,
COJIepIKaHue HaIesn u TpeOOBaHUSIM, | CAMOCTOSATEIILHO coOJIr0ICH
TIOCTaBJICHHBIX UCIIOJIH30BaIT MPaBUIBHOE 3a(MKCUPOBAJ PE3yJIbTATHI | pPeriIaMeHT
nenel u 3aaa4y (o6paboran) odopmiieHre HaOIIO/ISHU, OTIPOCOB,
UCCIIeIOBAHUS; 00BIION 00BEM | CCBUIOK M IIUTAT, | aHKETUPOBAHUS H JP.,
BBICOKAS JIOJIS WCTOYHUKOB MO0 | coOMIoieH UCTIONB3YS PUCYHKH,
CaMOCTOSITEIIBHOCT | TEME HEOOXOANMBIA | MOSICHEHUsI, TAOIIHIIBI,
U B pean3aliu (ucionp3ys 00beM paboTel.  |rpaduku, TMarpaMmbl 1
paboTHI HAa BCEX pa3iuvHbIe Bricokas T.1. UccnenoBanue
JTamax CII0COOBI KyJIbTypa COZIEPIKHUT Pa3InIHbIE
UCCIIEIOBaHUS JOOBIBaHUS othopmieHUs MHHOBAIIMOHHBIE ITOJIXO/TbI

He00XO0 MO ¥ METOJIBI PEIICHUS
WHGOPMAITUH ) Mpo0OIIeMBI (XOpOIIO

apryMEHTHUPOBaHbI
MpeJTaraeMble METO/IbI
perienus mpoOIeMbl)




EJVUHAS IKAJA KPUTEPUEB OLIEHKH KAPTHhI CAMOCTOSITEJIbHOM PABOTHI

OBYYAIOLINXCHA
Kon Kpurtepun onieHHBaHUSA CaMOCTOSTEIIHFHOW PabOTHI
-BO
Gasn CpOYHOCTh BBITTOJIHEHUS KauecTBO BBIIIOJIHEHHOIO ITonnora
OB
0 |3ama”ue He BBITOIHEHO
1 | Yd4eHuK BBHITIONHWI 3a7jaHuE | Y YCHHUK OMYCTHII HETOYHOCTH B BHITIOJTHEHUHT 3amaHue BBITOJIHEHO
HE 3a/IaHMsl, HE PacKphITa TeMa 3aJaHusl, HE ITOJHOCTBIO
B CPOK, K KOHITY U3y4eHHs | HEMPaBHIBHO MOI00paH MaTepra WK
MOJIyJISI, IPeAMeTa ITOJTHOCTHIO 3aMMCTBOBAH C JINTEPATYPHI,
HutepHeTa, HE cUCTEMAaTU3UPOBAH, HE HATJISACH
2 | YueHUK BBIIOIHUI Y4eHHUKOM JOMYIIEHb HE3HAUYNTEIIbHBIC 3amanue BBITOJIHEHO
3a/1aHxe, HO ¢ HEOOJBITUM | HETOYHOCTH B BBIITOTHCHUH 3aaHMs, TeMa He 10 | (C HeOOMbIIMMHI
OIIO3JaHUEM KOHI[a PacKpbITa, c1ab0 CHCTEMAaTH3UPOBAH 3aMCYAHMSIMH )
MaTepua, MPeJACTaBICHO HATJISTHO
3 | VueHuk BBIMONHUI 3a/1aHUE | YUEHUKOM pacKphITa TeMa 3a/iaHusl, YCICIITHO 3amanue BBHITOJIHEHO
B CPOK moobpaH MaTepuai, CUCTEMaTU3UPOBaHa B MHOJIHOCTBIO
HCKOMYIO B COOTBETCTBHUHU C 3aJaHUEM,
MpEeACTABJICHA HATJISTHO
EAUHASA HIIKAJA KPUTEPHEB OIIEHKH TIOPT®OJINO 110 NIPEMETY
Kputepuu onieHuBaHus
Kon
- CrpykTypa u
BO ConepxaHue u PYKTYP [Ipe3enranus OTBeTHI Ha
Ga oopmienue Pednexcus
MOJTHOTA noptdonmo BOIPOCHI
JIOB pe3yIbTaToB
0 |3agaHue HE BBIIIOIHEHO
1-2 (Ilo conmepkanuro YueHnkoM He YueHunk Yuenuk Yyenuk He
nopThoJIMO TPYAHO |BBIACpXKaHA OCYIIIECTBIISIET JIEMOHCTPUPYET cMor
CyIUTh 00 YpOBHE | CTPYKTypa pediekcHio cBoel | HeyMeHHe U / Win OTBETUTH Ha
chopMupoBaHHOCTH | TOPThHOINO U / JIEATELHOCTHA HEXEJIaHue 3a/laHHBIE
KOMIIETEHIINH, 00 WM IIOXO0 (hopManbpHO WK HE | CAMOTIPE3EHTOBAThH BOTIPOCHI
YCHITHASIX YIOPSI0YCHA, MIPOBOJIUT COBCEM. | CBOM JTOCTIDKEHUS OJIHOKJIACCHU
MIPUIIOKEHHBIX B odopmireHue Her camoorieHku (HU3Kas KyIbTypa KOB, YUHTEISA
rporecce paboThI He BBITIOJIHEHHBIX MIpeICTaBJICHNs ), HE
BBINIOJIHEHHS PadoOT, | COOTBETCTBYET 3aJlaHuH, pacKphITa CyTh,
JIOCTYKEHHUN (hopMabHBIM JIOTTYIIEHHBIX coJiepkaHue
yYaImxcs: TpeOOBaHUAM HEJI0YETOB U MmyTeil | noptdonuo, mpu
MIPEACTABICHBI (meakkypaTHO, UX YCTpaHEHHS U / | 3alluTe He
OTPBIBOYHBIC HJTH HEOPEKHO, WJIM HEAJIEKBATHAS | MCIIOJIb30BaJl HUKAKUX
HE3aKOHUYEHHEIE HEHATJISIIHO OlleHKa ce0s1, CBOEH | HAaIJIsIHO-
paboTsI (He odopmiieHa). EITEIBHOCTH WJUTFOCTPATUBHBIX
HCIIPABJICHBI Hwu3zkas kynmeTypa CPEJICTB, IJIOXO
3aMeuaHusl, OIUOKY | 0hOpMIICHHS BBICTPOWII JIOTUKY
yKa3aHHBIC BBICTYIUICHUS




Kputepuu onieHuBanus

Kon

“BO Coneprkanue u CrpyxTypa u [IpesenTarus OrtBeThl Ha

Gan HOJIHOTA odopmerne Pednexcns nopTdhoaro BOIPOCHI

JIOB pe3yabTaTOB
YUUTEIIEM B KapTe
CaMOCTOSATENbHOU
paboTHI), HATTHYHE
HE Bcex
00s13aTeIbHBIX
3aaHuil (pyOpuK)

3-4 | Conepxanue Y4eHuKoM He 10 | YUCHHK OCO3HAeT | YUCHUK Yuenuk
noptdonno KOHIIa CBOU HEJIOCTATKHU B | IEMOHCTPHPYET OTBETUJI Ha
JEMOHCTPUPYET BBIJIEpKaHa pabote — CHOCOOHOCTD BCE 3aJlaHHbIC
YPOBCHB CTpYKTypa IUTAHUPYET CaMONPE3eHTOBATh BOIMPOCHI
c(OPMHPOBAHHOCTHU | TOPTQOITHO, JESITENIBHOCTL TI0 | CBOW JTOCTHIXKCHUIS, OJTHOKJIACCHU
KOMITCTCHIIUN MaTepual UX YCTPaHEHHIO. coOJI0/IcHa KyJIbTypa | KOB, YUHTEIS
YUCHHKA! YIOPSZIOUCH; B Hannawue MPEeCTABJICHUS, HO (manbI
yCTpaHEHBI HE Bce | 0QOPMIICHHH HET |CaMOOICHKH, JIOTTYCTHIT HAPYIICHUS B | HEITOJHBIC
3aMCYaHMusl, HJIN JOIMYIICHBI aHaJIu3a CBOUX JIOTUKC BBICTYILJICHUS, OTBGTBI)
pEKOMEHIalliH, HE3HAUUTENbHBIEC |3aTPYyAHEHUH, HE 10 KOHLIA pacKpbITa
JIAHHBIC YYUTENIEM B | HAPYILICHHS, JEMOHCTPAITUS CYTh, COJICpKaHNE
KapTe (HEIOCTaTOYHO | AMHAMUKH nopT¢oJIN0; HE
CaMOCTOSITEIBHOW | BEIpakeHa JINYHOCTHOT'O POCTA | aJICKBATHO MPUMEHHIT
paboThI;, HATMYHE OpPUTHHAILHOCTD HATJISITHO-

BCEX 00s13aTENBHBIX |B O(OPMIICHHN) WJLTIOCTPATHBHEIE
3asiaHuil (pyopuK) CPEeIICTBA; COOJIIOICH
periaaMeHT

5-6 | Conepxanue Yuennk YyeHuk npoBoaUT | YUEHUK Yyennk
nopTdonno MOJTHOCTBIO CaMOOIIECHKY U JEMOHCTPHUPYET YEeTKO U
CBHUJIETENILCTBYET O | BBIIEpIKAI peduiekcuro cBoeit | ymeHue JIAKOHUYHO
OOJBIIHX CTPYKTYPY JIeSITENTBHOCTH, CaMONpPEe3eHTOBATh OTBETHII HA
MPUI0KESHHBIX noptdosno, CHOCOOCTBYIOIIEH K | ce0s, CBOM BCE 3aJIaHHbIC
YCUIIHAX U Marcpual caMopeam3alnuu, JOCTHIKCHUSA, BOIPOCHI
nporpecce CTPYKTYPUPOBAaH, |CaMOCOBEPILIEHCTBO | COOMI0IeHa KyIbTypa
y4aIerocs YIOPSI0YCH; Banuio. [IpoBeieH | mpencTaBieHHUS:

(uctpaBIieHBI BCe odopmiieHue pedIeKCUBHBIN KOMITO3HIIHSI PEYH,
3aMCUyaHus U COOTBECTCTBYCT aHaJIn3 CBOUX Y6e):[I/ITeJ'II)HOCTB,
peKOMEHTAIUH (bopManbHBIM JOCTYDKEHHUN U apryMEHTUPOBAHHOCTH;
YUUTENsS B KapTe TpeOOBaHUSIM, TpyAHOCTEH ¢ OTPaXKCHBI LIEITH
CaMOCTOSITEJIbHOM | IpOsIBIIeHA KOTOPBIMHU paboThI, UX
paboThI), HAJIMYKE | OPUTHHAJIBHOCTD, |CTOJNKHYIUCH IIPH | peau3alius, OCHOBHbIE
BCEX PYOPUK, TBOPYECTRO. BBIMOJIHEHUN JOCTYDKCHUS,
LIEJIOCTHOCTB, Bricokas 3a/1aHUH, coJziepkanue pabor;
IIOJIHOTA KYyJbTYypa OIMPEACIICHBI ITYTH BBICTPOMJI JIOTUKY
odopmiIeHUS WX YCTpaHEHHUS, BBICTYIUICHUS,
packpbITa ONTUMAIBHO
JUHAMHKa HCTIOTB30Ba
JIMYHOCTHOTO POCTA | HATJISTHO-
WJUTIOCTPATUBHEIC
cpezacTsa

PACKpBIBAIOIINE TEMY;
COOJIIOZICH perylaMeHT




EJUHAS IKAJIA KPUTEPUEB OHEHKH ITPOEKTOB

Kpurepun onenuBanus

Ko TeopeTnueckoe
-BO AKTyalbHOCTD Crpyktypa I'pamMoTHOCTH T

obocHOBaHUE U IIpesenranmst
6 MTPOEKTA, odopmiieHre METOJINKA

MpaKTHIecKas MPOEKTa
0B | CaMOCTOSATENBHOCTH pe3yIbTaToOB WCCIICIOBAHMS

3HAYUMOCTh
0 |3amaHue HE BBIOJIHCHO

1-2 | YueHuK BBIIOTHUI B npoekre HeT | YdeHHKOM He Y4eHHUK JOIyCTUII YueHuk npu
3aJaHHe. IIOJTHOTO BbIIIEpXKaHa 3HAYNUTENIBbHOE IIpEe3CHTalUN
C OMOIIBIO YUUTENS | TEOPETUUYECKOT |CTPYKTYpa KOJIMYECTBO HE
ompeneneHa mpobaema |0 000cHOBaHMs |paOOTHl M/ Wik | opdorpaduuecKux 1 | UCIIOJIB30BAIl
U / WK TUI0XO BCEX II0XO CHUHTaKTUYECKUX HUKaKUX
obocHoOBal ee MOJIOKEHUH, yHopsiiodeHa, OIINOOK, HaIJISHO-
aKTyaJIbHOCTb KOHUEIIHI; odopmienue CTHJINCTHYECKUX WITIOCTPAaTUBH
(uctonp3oBana pabora He paboThI HE morpemrHocTel (He BIX CPEJCTB,
TpagULUOHHAs uMeer COOTBETCTBYET COOJIIOICH HAY4HBIN IJI0XO
TeMaTHKa, HU3KUI MPaKTU4YecKor | popManbHBIM CTHJIb U3JIOKEHHUS), BBICTPOUIT
YpOBEHb HOBU3HBI); 3HAYUMOCTH TpeOOBaHUSIM U | HAUIMYKE ONEYaToK, JIOTUKY
chopMynupoBaHa Leb | MU He TpedyemMomy cokpaiueHui. Ilmoxo BBICTYIUICHUS,
Y 33714 TIpOeKTa OIHCaHa. o0beMy pa3paboTaHbl KPUTEPHH | HE CMOT
(uens He Hosrie (cuIIKOM BENMK | M MOKa3aTeln OTBETUTH Ha
JUAarHOCTHYHA, 3a/1a41 | HAy4HbIE WK Man). peanu3anuu IpoeKTa, | IOMOJHUTEIbH
HE B3aMMOCBSI3aHBl U | pe3yJbTaThI HexoppextHoe METOABI UX bI€ BOIIPOCHI
TUI0X0 00ECTIeYnBalOT | OTCYTCTBYIOT | opopmieHue JUAarHOCTHKHY; TUYHBIN | (W / Win He
JIOCTHKEHHE LENHN); WIH CHOCOK, CCBUIOK | BKJIa/l aBTOpa B YIIOKHIICS B
OpHUTHMHAJILHBIE UICH MpUHAAJIekaT |Ha pa3paboTKy CpPEACTB, | periaMeHT
OTCYTCTBYIOT WJTH HayYHOMY WCIIONB3YEMYIO | METOJIOB HE3HAYHUTEJIEH | BHICTYIUICHU)
MIpUHAJIEXKAT PYKOBOAMTENIO |JUTEpaTypy Win |(3aUMCTBOBaH WJIN
HaY4YHOMY (Y4eHHK IJIOXO |UX OTCYTCTBHE. | pa3paboTaH yUHUTElIeM);

PYKOBOJMTEINIO; HU3KAS | MOXKET Huskas xynbpTypa | pe3ynbTaTbl ONHCaHbI
JIoJIst OOBSICHUTD odopmienus MpH 3HAYUTETHHON
CaMOCTOSITETIBHOCTH B | 3HAUUMOCTD MOMOIIY YUUTEIS
peanu3anuy paboThl HA | HOJTY4YEHHBIX

BCEX dTamnax MpoeKTa | pe3ysbTaToB)

3-4 | Y4eHuK cripaBHIICS C B npoexre He | YueHHMKOM He O | YUEHUK JIOMYCTUII YueHuk He
3aJaHUEM. 710 KOHLIA ITaHO | KOHLA HE3HAYUTEIbHOE a/1eKBaTHO
CaMOCTOATENIFHO WM | TEOPETHYECKOE | BBIIEp)KaHa KOJINYECTBO NPUMEHNIT
npy HeOOBIION 000CHOBaHUE | CTPYKTypa rpaMMaTHYECKUX HaTJISAHO-
MIOMOIIY YYUTEIS BCEX MIPOEKTA U €T0 omnOOoK U / UiH WIIIOCTPATUBH
omnpenenui npodieMy, | ION0KEHUH odopmienue, CTHIIMCTUYECKUX BI€ CPE/ICTBA,
chopMynupoBai IeNb | IPOEKTa, TEKCT pa3lieleH | MOrpemrHocTeH. JIOTTYCTHI
Y 3371a91 TIPOEKTa MIPOYKT Ha CMBICIIOBbIE JoctaTouHo XOpomio | HapymeHus B
(nmetrotcst npoekTa umeer |4yactu. O0beM pa3paboTaHbl KPUTEPHH | IOTHKE
HE3HAYUTEIbHbBIE HEeOOIBIIYIO ciierka Oonplie | M MOKa3aTenu BBICTYIUICHUS,
HETOYHOCTH, 3HAYUMOCTH WJIM MEHBIIIe peaM3anyy IpoeKTa, |OTBETHII Ha BCe
3aMevaHusl), BBIOpaHa | ams pemieHuss | Tpedyemoro. METOJIbI X JIOTIOJTHUTENIbH
TEeMaTHKa 10 OTJIENBHBIX Ccbuiku n JIMarHOCTHKH, €CTh bI€ BOIIPOCHI,
aKTyaJbHBIM, MIPaKTHYECKUX | IUTaTHI HE BCE HETOYHOCTH; JINYHBIA | XOTsI ObLIM HE
MEPCTIEKTUBHBIM 3a/a4 (MOKET | KOPPEKTHO BKJIaJ] aBTOpPa B TOYHOCTH B




Kpurepuu orienuBanus

Kon Teopetnueckoe
-BO AKTyalbHOCTD 6 CrpykTypa u I'pamotHOCT 1 MpeseHTamms
G MIPOCKTA, ODOCHOBATHE 1 odopmienue METOAMKA P !
0B | CAMOCTOSATENBHOCTH fipaxTiHecka pe3yIbTaToB HCCIICI0BaHUS fipoeKTa
3HaYMMOCTh
HaIlpaBJICHUIM, OBITH 0(OpMIICHBI pa3paboTKy CpPEeCTB U | OTBETAX, U
MUMEIOTCSI COOCTBEHHBIE | HCIIOJIb30BaHA B METOOB HCCIE0BAHMSI | apTyMEHTaLUH
OpWTHHAJBHBIE HlIeH; | y4eOHBIX 0oJ1ee TIOJTIOBUHBI (manbI
OospImast OIS TIETISX ) (amarrTmpoBaHa WITH HETIOTHBIC
CaMOCTOSITETILHOCTH B co3/1aHa MpY TIOMOIIM | OTBETHI),
peanu3anyy Ha BCeX YUUTENs); pe3ynbTaTel | coOIroneH
JTanax NpoeKTa OIKCAaHbI IPH periaMeHT
HE3HAYUTEIbHOU
TIOMOIIY YUUTEIIS UK
CaMOCTOSITETILHO
5-6 | Yuenuk cripaBuiics ¢ | B mpoekre YyeHuk Y4eHuk He JOMyCTUN | YUEeHHK
3aJlaHUEM. MpeACTaBieHa | TOJHOCTBIO rpaMMaTHYECKUX BBICTPOUI
CamocrosTensHO WK |uHGOpMAMs | BBIACPIKAT omuboK U JIOTUKY
TIpH HEOOIBIION 00 o0BeKTe CTPYKTYPY CTHIIICTHIECKUAX BBICTYILICHUS,
IMOMOIIU YUYUTCIIA MIPOCKTHUPOBAHU | [IPOCKTA, HOFpeHIHOCTCI\/'I OIITUMAJIBbHO
ompenenui npobnemy, | s, 1aHO MpoCleKUBaeTcs | (COOMIOJCH HAYYHBIH | HCHIOIB30BA
BEPHO ONpENeNnI Uellb | TEOPETHYECKOE |JIOTHKA CTHJIb U3JIOKEHU); HarJsIIHO-
(cmocoOcTByrOMmAs 000CHOBaHUE |pacCyKIeHHUN JIOTUYHOCTb, YETKOCTh | JUTFOCTPATHBH
peleHnto npoOieMsl, | Bcex [IpH TIepeXoJie OT | ¥ TIOCIEAOBATEIBHOCTD | bIe CpPeICTBa
JMNarHOCTUYHA), 3a/1a4H | IOJI0KEHUH OJIHOM YacCTH K H3JI0KCHUS packpbIBarony
B3aUMOCBSI3aHBbI, MIPOCKTA, IpYTOH, uHpOpPMAaLIUH. € TeMy, YETKO
o0ecreynBaioT MPOAYKT UMeET | opopMIICHHE [pencraBiens Y JJAKOHUYHO
JOCTHIXKCHUEC LIC/IH, 3HA4YNMOCTb COOTBCTCTBYCT OXHNaacMBbIC OTBETHUJ HA BCE
BbIOpaHa TeMaTuKa o | Uit pemieHust | popMaIbHBIM Pe3yIbTaThl OT 3aJaHHbIC
aKTyalbHBIM U OTIENBHBIX TpeOOBaHUSM, peanu3anuy IpoeKTa, | BOIPOCHI,
MIEPCIIEKTUBHBIM IPAKTUYECKUX | IPABUIBLHOE KpUTEpHUH U coOuoIeH
HalpaBJICHUSIM U 3agad. HoBble | odopmienne MOKAa3aTeNn, METOJbl | PETJIAMEHT,
MUMEIOILast Hay4HbIE CCBUIOK M ITUTAT, |MX AUArHOCTUKH. peus
MPaKTHYEeCKOE pe3yIbTATHI coOuo/IcH Mertoaunka BBICTYTIAIOIIET
NpUMEHEHHE, MpUHAAIEKAT | HEOOXOAUMBIH HCCIIEIOBAHUS XOPOIIO |0
OpUTMHAJIbHBIE AU  |ydameMycsi M |o0ObeM paboTbl.  |mpomucasa, COOTBETCTBYET
3HAYUTCIIbHBbI. HUX 3HAYUMOCTH | Bricokas CaMOCTOSATEIIbHO IIpaBuJIaM
Bricokas noinst 3HAYUTEJIbHA KyJabTypa pa3paboTaHa WK IpU | TyOJUIHOTO
CaMOCTOSITETIbHOCTH B odopmienus HEOOJIBIION BBICTYIUICHUS

peanu3zanuy padboThl Ha
BCEX dTanax MpoeKTa

MOAACPIKKH YUNUTCIIA




EJINHASA IKAJIA KPUTEPUEB OLIEHKH SJIEKTPOHHOM MPE3EHTAIIUU

Kputepuu onieHuBanus

Kon
-BO YMenue oTBevars Ha
Gan | lloHoTa ochemeHus KauyecTBo npeseHTanuu BOTPOCEL: JuzaitH npe3eHTanuu
JIOB BOIIpOCa JIAKOHUYHOCTb U
apryMEHTUPOBaHHOCTh
0 |DnexTpoHHas Mpe3eHTALS HE BHIIIOJTHEHA
1 | YdeHux wim rpymmna PernamenT npesentanuy | YUeHUK HE CMOT Wnmroctpannu HU3KOTO
yUalluxcs BBITOTHUIN | HE COOMIOIEH, OTBETUTH Ha BOIIPOCH! | KayecTBa, OTCYTCTBYET
3a/1aHAEe, TeMa He nH()OpMAITHS, U3JI0KCHHAS HEOOXOaMMBIC
packpbITa, MaTepUal He | B IPE3EHTALUU HE TaOJIHIIBI, CXEMBI
CUCTEMATHU3UPOBAH, HE |COOTBETCTBYET rpaduku, 3QPeKThI
BBICTPOCHA JIOTHKA 0003HaYEHHOU TEME, [IPUMCHEHHBIE B
Ipe3eHTaluU Nepen30bITOK MU Ipe3eHTaluu
HEJ0CTaTOK TEKCTOBOM OTBIIEKAIOT OT
MH(POPMALUH, TIOTHOCTBIO coJepKaHus
3aMMCTBOBAaHHAs C
nureparypsl, MHTepHeTa
2 | Y4eHuK WM rpymma HemHoro napyuieHn YueHuK 0TBETUI HA Nnnroctpanuu
yyaluxcs co3aaliu periaMeHT Npe3eHTAaluH, |BCEe BOIPOCHI, XOTS XOPOILIEro KauecTna,
MPE3eHTAaINIO0, TEMa uH(popMaIms 1mo npodiaeme | ObLTH HE TOYHOCTH B | TOgoOpaHHa
TBOPYECKOTO 3aJJaHUSl | MU3JI0’KEHa HE TIOJTHOCThIO, | OTBETax, U COOTBETCTBYIOIIAs
He /10 KOHIIA PacKpHhITa, |IPUCYTCTBYIOT apryMeHTaIu rpaguyeckast
HUMEIOTCS HE3HAYUTEIIbHbIC uHpopmManus,
He3HAYUTEIbHbIE HeJ0YEeThl, UCIIOIb30BaHbI MIpUMEHEHHBIE
HETOYHOCTH, ciadas pa3auyYHble HCTOYHUKHU 3¢ PEeKTH HEMHOTO
cUCTEeMaTH3alix UH(POPMaLUH, MaTepHal MEILIAIOT YCBOSHHIO
MH(OPMaLUH, ECTh NIPOaHaIM3UPOBAH nHpOpPMaLIH
HapyIIEeHUs B JIOTHKE
Npe3eHTaluu
3 | YueHuk uinu rpymmna IIpe3enTauus pazpaboTana | YUeHHUK YETKO U Ju3zaiin npe3eHTanyu

yUaIIuXCsl CIPaBUITUCH
C 3aJJaHueM, TeMa
PACKphITa, YCHENTHO
U3BJICYCHA
uHpOpMaIus,
CHCTeMaTH3HUPOBaHa,
BBICTPOCHA JIOTHKA
Npe3eHTaluu

CaMHMH YYaluMHCS,
periiaMeHT He HapyIleH,
HHDOpMAIS U3TT0KEHA
MOJTHO U YeT-

KO, TEKCT Ha claiie
MIpEeJICTaBIISIET COOOM
OTOPHBINA KOHCIEKT,
OTCYTCTBYET IEPEH30BITOK
HHpOpMaIH

JJAKOHHUYHO OTBCTHJII HA
BCC 3aJIaHHBIC
BOIIPOCHI

YeTKO MPOJyMaH,
MpUMEHEHHBIE

3¢ (eKTHI TOMOTa0T
YCBOCHHIO
WHPOpMAIIUH, He
OTBJICKAIOT BHUMAaHUE




EJUHBIE KPUTEPUU ONEHKHU AKTUBHOCTH OBYYAIOIIIUXCA
HA YPOKE

3 6ay1a — cucTeMaTU4ecKH (Ha MPOTSYKEHUHM BCEro YpOKa) MPOSIBISUI aKTUBHOCTD: y4acTBOBAJI
B IIpOLIECCE ITOCTAHOBKE LIEJIN YPOKa, IPaBUJILHO OTBEYal HAa BOIIPOCH YUUTEINd, 3a/1aBajl BOIPOCHI;
ObUI aKTUBHO BOBJICYEH B IMO3HABATENBHYIO JEATEIBHOCTh, YYacTBOBaJl B paboTe TPYIIIHL,
HOJIBOJIMII UTOTH Pe(IEKCHIO ypoKa U T. [1.;

2 faJjula CUTYaTHBHO MPOSBIISUI aKTUBHOCTh HA 3aHATUHU (HA OTACIBHBIX dTamax ypoka); ObLI
BOBJICYEH B MI03HABATEIIbHYIO JESATEIbHOCTh, yYaCTBOBAN B pa0OTE IPyNIbI U T. 1.;

1 6ana — »snu3oaMYECKass AKTUBHOCTb (IIACCUBHOCTb, CO3€pLATENbHBIM I103HABATEIbHBIN
MHTEpEC); NPUCYTCTBOBAJ HA YpOKe, CIIyIlad, CMOTpEN, 3alMChiBall I0J JUKTOBKY Y4YUTEl,
IIEPETIHUCHIBAII C JOCKH;

0 6a/1;10B — OTCYTCTBOBAJI.

MOHHTOpI/IHF RJIIOY€BbIX KOMHCTCHHHﬁ Yy oﬁyqammnxm

[Toxazarenn 1 Gann 2 banma 3 Gamna
Nudopmanuonnasi KoMmneTeHIMs
IInanuposanue Cnabo pa3BUTHI yMEHUS CriocobeH onpeaenuThb CaMoCTOsATENBHO
uHgopmayuonnozo |ONpeneneHus Kakoi nHpopMaLun He OTIpeeNsieT CTPATEeruio
noucka HEJOCTaloeH XBaTaeT ISl PELICHUS NoMcKa HeoOX0oauMon
nHpOPMALUH, 3aJaHus, ¥ ONIPENCIIUTh €€ | HeNOCTArOIEH
OIpeaAcCICHNUA UCTOYHUKA HUCTOYHUK I/IH(bOpMaHI/II/I " €ero
HEJOCTAroLIEeH HCTOYHHK
nH(pOpMAaIuH,
IJIAaHUPOBAHUS
WH(POPMALTMOHHOTO
MIONCKA

Houck ungpopmayuu
¢ cemu Hnmepnem

Cnabo pa3BUTHI yMEHHS
noucka nHGopMaIiu B
cetu lHTepHer.
UcnbIThIBaeT 3aTpy1HEHUS
B OTIpE/ICIICHIH
WH/IMKaTOPOB TIOMCKA
nH(pOpMaIuu B
COOTBETCTBHU C
IIOCTABIICHHOM LIEIIBIO

OmnpenensieTr UHIUKATOPHI
novicka nHGopMaIuy B
COOTBETCTBUH C
HOCTaBJIECHHOU 3a1adei

Mopenupyer MHOXKECTBO
WHJINKATOPOB TTOMCKA
WHPOPMAITUH, UCTIONB3YSI
pacIIMpeHHbIE TapaMeTPhI
MTOUCKOBBIX CHCTEM

H3zeneuenue Cnabo pa3BUTHI YMCHHS Crnioco0eH u3BIIeYb YMeeT u3Bnekath Hauboee
unghopmauuu n3BJIeUCHUs HanboJee HEOOXOTUMYIO 3HAYUMYI0 HHPOPMAITUIO K3
3HAYMMOW UH(OpMAIK U3 | MHOPMAIIHIO U3 TEKCTA, U3 HATJISJTHOTO
TEKCTA, BBIJICTICHHUS HECKOJIBKMX UCTOYHHUKOB, |MaTepuala: KapThl,
TJIAaBHOTO W/vnm OONBIIOTO 00beMa | TAOIUIIBL, TPAPUKH,
JUarpaMmbl | Jp.
Ilpeobpazosanue HcnbrTeiBaeT 3aTpyaHeHUS | YMeeT mpeodbpazoBaTh YMeeT npeacTaBisiTh
uHpopmauuu 6 npeoOpazoBaHUs nHGOPMAITUIO U3 OJHOrO | MH(GOPMAIIUIO B HanboJiee
opyzue gpopmul nHGOPMALIMH U3 OJHOTO  |BHJA B JPYrod B 3¢ PEKTUBHOM BUAE UCXOSL
BUJA B APYrOf COOTBETCTBHH C 13 TIOCTABJICHHBIX 3a/1a4
TpeOOBaHHEM 3a/1a91
Cucmemamuszayua |VcuwiTeiBaet 3atpyaaenne | CnocobeH YMeer cucTeMaTu3nupoBarth,
ungopmayuu B CHCTEMaTH3alUH CHCTEMaTH3UPOBATh npeo0pa3oBaTh H




[Toxazarenn 1 Gamn 2 bamna 3 Gamna
nH(pOpMaIuu B WH(pOPMAITHIO B aJlaTHPOBATh MOTYUCHHYIO
COOTBETCTBHU C COOTBETCTBHH C WHPOpPMaLUIO TpeOOBaHUEM
TpeOoBaHUEM 3aaHUs, TpeOOBaHMEM 3aTaHM, HO |3amaHus
MOJXKET JAOIYCKATh OMIUOKH | IOITyCKAeT
B oadope, HE3HAYHUTEIIbHBIC
cUCcTeMaTH3aluH HETOYHOCTH B
MaTtepuaia BBITIOJTHEHNH 33JaHUS,
c1abo CUCTeMaTH3UPYET
MaTepHan
Hcnonvzosanue UcnerteiBaet 3aTpyaHenus: | CnocoOeH UCTIONB30BaTh | YMEET HCIOIb30BaTh
COBPEMEHHBIX pu 00paboTke COBpPEMEHHBIE TEXHOJIOTHH | COBPEMEHHBIE TEXHOJIOTHHI
KOMNbIOMEPHBIX nH(pOPMAIUH C npu padoTe ¢ pu paboTe ¢
mexHnono0zuil npu HCTOJIb30BaHHEM uHpopMaIuei, HO uHOpMaIeid, co3aaBaTh
pabome ¢ COBPEMEHHBIX HY)KIaeTcs B TIOJUIEP)KKE | DIIEKTPOHHBIE MTPE3eHTAIINH,
unghopmavuei KOMITBIOTEPHBIX YUUATENS CXeMBl, TpaduKu, TaOIUIIHI,
TEXHOJIOTHIA: co3/IaHue JuarpamMmebl U JIp.
TecTa, rpaduKoB, TaOIHII,
CXeM | JIp.,
KOMITBIOTCPHBIX
Hpe3eHTalun
Ilyoauunoe 3aTpyaHseTCs B JleMOoHCTpanus CBOUX [Ty6nmaHO TeMOHCTpUPYET
npedcmaenenue myOIMYHOM pe3yIbTaTOB C pe3yIbTaThl CBOUX
ceoux pe3yibmamoe | peCcTaBIeHNHN CBOUX WCTIOJIb30BaHHEM UCCIIeIOBaHUM ¢
C UCROJIb306aHUEM | PE3YNBTATOB C KOMITBIOTEPHBIX CPEJICTB U | UCIIOJIb30BaHUEM
KOMNbIOMEPHBIX HCTIONTb30BaHUEM TEXHOJIOTHH C TIOMOIIBI0 | KOMITBIOTEPHBIX CPEICTB U
mexHonozuil KOMITBIOTEPHBIX CPEJCTB U | yuuTels (00JIbIION 00beM | TEXHOJIOTUH
TEXHOJIOTHH paboThI AeNaeT yunuTesb) | (caMOCTOSATENLHO WITH MPH
HE3HAYUTEITHHON TIOMOIIU
YUUATEIS)
KoMMyHnKaTHBHAsI KOMIIETEHIUS
Ycemmuasn MoHonoruueckas u MoHosoruueckas u Pa3Butas MoHoONOTHUECKAs
KOMMYHUKAUUs JUaIIoTHYecKas pevb JUAIOTHYeCKas pedb Y TMaJIOTHYeCcKas peyb,
pa3BHTa Ha HU3KOM pa3BUTa Ha XOPOIIEeM yMEHHE TPaMOTHO
YPOBHE, ci1aboe BaJicHue |ypOBHE, JIOMyCKaeT MOJIb30BAThCS «SA3BIKOM
TEPMHUHOJIOTUYECKUM OmMOKH TIpH IpeaMeTa
«SI3BIKOM TIPEIMETA» WCTIONIb30BaHUH «SI3bIKA
peMEeTay
Hucemennan UcnwithiBaet 3atpynHenus | CoOIto1acT HOPMBI YMeeT npeacTaBisiTh
KOMMYHUKAUUs B 0(pOPMIICHHUN CBOUX o OopMIIEHHUS TEKCTA pe3ynbTaThl B MTUCHBMEHHOM

MbICIIeH B MUCbMEHHBIN
TeKCT: 00BbeM pabOThI HE
COOTBETCTBYET
TpedyemMoMy (CIIUIITKOM
BEJIMK WJIM Mall); IpH
M3JI0’)KEHUH JTOTTYCKAeT
CYIIIECTBCHHBIE
OTCTYIUJICHUSI OT TEMBI,
JIOTTyCKaeT rpyobie
rpaMMaTHYeCKHUEe OITHUOKH;
HE BCerJia 000CHOBBIBAET

3aJlaHHbIC 00PAa3IIOM,
TpeboBanusIMH. [IpH aTOM
00beM pabOTHI MOXKET
OBITH cllerka OOJIbIIe WK
MeHbIe Tpedyemoro. [pu
W3JI0KEHUH JIOTTYCKAET
HE3HAYHUTEIHHBIE
OTCTYIUICHUS OT TEMHI,
JIOITyCKaeT
HE3HAYHUTEIhHOE
KOJIMYECTBO

HEpErJIaMEHTHPOBaHHON
(dopMme, onpeeIiseT KaHp U
CTPYKTypy MUCBMEHHOTO
JIOKyMEHTa B COOTBETCTBUU
C IIOCTABJICHHOM LEJIBIO.
IIpu u3noxxeHnn MpICIIEH
MOJIHOCTBIO
MIPUJIEPKUBAETCS TEMBI, HE
JIOTTyCKasi TPyOBIX
rpaMMAaTHYECKUX OLIMOOK.
B noarsepxxaeHnn cBoux




[Toxazarenn 1 Gamn 2 bamna 3 Gamna
CBOW TE3HUCHI, TPaMMaTHYECKHX OIMIHOOK. | TE3MCOB MOJKPETUISET
HekoppekTHO odopmisieT | [IpuBeneHHbie npuMepsl | yOeTUTETbHBIMU
CCBUIKHM ¥ IMTATHl; HE O | HE BCETr/1a yMECTHBI U npuMepami, hakTaMu.
KOHI[a PaCKPBIBAET TeMy | yOeauTenbHBbl, CCHUIKH U | ['paMOTHO HCTONmB3yeT
LUTATHl HE BCeraa MEPBOMCTOYHHKH,
KOPPEKTHO OPOPMJICHBL. | KOPPEKTHO CTaBS CCHUTKU H
Tema packpsita C uurtatsl. TeMa packpbiTa
HEOOIBITNMHU MOJTHOCTBIO
3aMedaHUsIMU
Ilpesenmauyusn 3aTpyaHseTcs B CriocobeH k myOnuyHOMYy | YMeeT myOIn4HO
pe3yibmamog ceoeil | myoInIHOM MPEJICTABICHUIO MPEJICTAaBUTh PE3YJIbTAThI
deamenbHoCU MpeCTaBICHUHN CBOUX Pe3yIbTaTOB CBOCH cBOEH COOCTBEHHOM
pe3yIbTaTOB JeSITeTbHOCTH, HO JeSITeIbHOCTH, BEIOpATh
WCTIBITHIBACT 3aTPYAHEHUS |crocob mim hopmy,
B BbIOOpE (hOpMBI, crioco0a | BRICTPOUB JIOTHUKY
1 B BBICTPAaWBAHWU JIOTUKHU | BBICTYIUICHHS, aICKBATHO
BBICTYIUICHUS mooOpaB HarJISTHBIC
cpencTBa
IIpodykmuenasn YuyactByer B paboTe YyacTByeT B rpynmnoBoii | AKTHBHO pa0bOTacT B
2pynnosasn TPYTIIBL, HO HE MPOSBISAET |paboTe, BRICKA3bIBAET CBOE | TPYIINE, BBICTYIIAET C
KOMMYHUKaQyus WHHULMATHUBBI, Yale MHEHHeE, CITyIIaeT WHUIIMATHBOM,
3aHUMACT MaCCUBHYIO BbICKA3bIBaHUS BBICKA3bIBA€CT CBOC MHCHUC,
MO3ULINIO MITH TOBApHILEH, 3a/1aeT CUHTACTCS] C MHCHUSMH
BBICKA3bIBAET CBOE MHEHHE | BOIPOCHI HA YTOYHEHNE U | Tpymmbl. COTpyAHAYAET B
TOJIBKO I1O CUTyallun IIOHUMAaHHUEC, COBMCCTHOM pPCIICHUHU
MOJIOKUTEIIBHO BIIUACT Ha | ipo0OiieM. CriocoOeH
YCIEITHOE BHITIOTHEHNE OpraHu30BaTh
3a/1aHusl. NI TEIIbHOCTD TPYIIIEI Ha
CriocobeH k YCIEIIHOE BHITIOJIHCHUE
COTPYJTHUYECTBY U paboTe |3alaHus, pacpeaeTuTh
B TpyIIIe paboTy cpeau YIeHOB
IPYIIIbI, KOOPAUHAPOBATH
XO/J BBIIIOJIHCHHUA 3a1aHUA,
JIaTh OIIEHKY TPYIIIEI U e
Y4aCTHUKOB, BBICTYIIATh OT
HMMEHU TPYIIIbI
Yuacmue ¢ 3arpynasieTcs Bricka3aTh | CriocoOeH OTcTanBaTh YMeeT fienats BIBOBI,
ouckyccuu / CBOIO TTO3HUIIHIO. CBOE MHEHHE 110 MTOJIBOANTH UTOTH
oebamax BrickaspiBanuMe He Beerja | 00CyKIaeMOMY BOIIPOCY, | 0OCYKICHHMS, 3asBIISATh
aJICKBaTHO I1EJIH, HO HE BCErJia MOXKET CBOIO TTO3UIINIO,
COJIEpIKATENBHO, MOJITBEPIUTH €TO (dhopMyITUpOBaTH U
KOHKpPETHO, JornyHo. He | mokaszaTenbcTBamMu Win apryMeHTHPOBaHHO
YMEET OTCTauBaTh CBOC caeiiaTh BBIBOABI. OTCTanBaTb CBOKO TOYKY
MHEHHE BrickaspiBanus He Bcerna | 3peHus. BrickaspiBaHUS
JIOTUYHEI, COJIEPIKATENBHBL, | TOTHYHBI, COJIEPIKATEIHHBI,
KOHKPCETHBI KOHKPETHBI
Buvinonanenue WcnerteiBaeT 3aTpyaHeHus | CriocoOeH K BBHITTOJTHEHUIO | YMEET BHITIOHATD
Pa3IUUHbIX C BBINIOJIHEHUEM 3aJlaHUH, |pa3IUYHBIX 33JaHUi OT pa3IuYHbIC COIMATbHBIE
COUUANbHBIX poJieii  |TAe HeOOXOJMMO B3STh HA | UMEHU OAHOM WiH POIH ¥ BBICTYIIATh OT

cebst colMaIbHOM POJIb

HCECKOJIbKHUX COITHMAJIbHBIX

MMEHHU B3ATOH Ha cels




ITokazaTenn

1 6amn

2 Oayuta

3 daiuta

WK OT UMEHH KOTOPOTO
HEO0XOIUMO PEIInTh
3a/1aHue

poJieil, HO UCTIBITHIBAET
HeOOoJIbIIINE TPYTHOCTH

COIMAIIBHON POJIH

Ymenue omeeuamo
u 3a0aeamo e8onpocsl

HcnsiThiBatoT
3aTPyJHEHHS [IPH OTBETE
Ha BOIPOCHI U B
(hopMynmHpOBaHUH HX

CrocoOHBI XOpo1IIo 00
OTBETHUTH Ha
MOCTaBJICHHBIN BOMIPOC
60 chopMyIHpPOBATD €ro

‘YMeeT rpaMOTHO OTBEYATh
Ha TIOCTaBJICHHBIE BOTIPOCHI
1 X (HOpMyJIUPOBAThH

Y4yeOHO-TO3HABATEILHAS KOMIIETCHIUS

Ilnanuposanue He ciocoben Crocoben Opranm3oBBIBaCT
no3HasamenbHoU CaMOCTOSITEIbHO CaMOCTOSITETILHO COOCTBEHHYIO
OoeamenbHOCIU CIUIaHUPOBATh CBOIO CIUIAHMPOBAThH CBOIO MI03HABATENbHYIO

yueOHyI0 [T03HABATEJIBHYIO | IO3HABATEIbHYIO JESITETbHOCTD, YMEET

JACATCIbHOCTD JACATCIIbHOCTD IIPOrHO3UpPOBATH

pe3yibTaThl CBOEH paboThI

Haxoorcoenue, UcnerTeiBaer 3aTpynHenre | CnocoOeH npu momMoIu Crioco0eH HaxO0UTh,
nepepabomka, B HaXOXACHUH, YUUTEIs] HAlTH, nepepadaTeIBaTh U
UCnOIb306aHUE nepepaboTKe U nepepadboTaTh 1 HCIIOJIb30BaTh
ungopmayuu ona HCIIOJIb30BaHUH HCIIOJIb30BaTh WHQOPMAIUIO TS PELICHUSI
peutenus yueonvix | nHGOPMALUH IS MH(POPMALHIO IS yueOHBIX 3alaHUI B HOBBIX
3a0ay/cumyayuil peutenus 3agaHus B peleHus 3aJJaHuil B HE3HAKOMBIX CUTYaLUAX

HU3BECTHOU IIpEACKa3yeMBbIX

HEU3MEHSOLIeHCS WU3MEHSIEMBIX YCIOBHAX

CUTyaLluu
Ilpumenenue Crnioco0OeH BBITIOHUTD Crioco6eH BBITIONHUTD YMeeT BBIIOJHATD 3a/1aHHUs,
3HAHUL 6 3aJaHUs 3aJ1aHHS BbIXOIIEE 3a IIOPOXKIATh HOBBIE
HeCmaHoapmHoii BOCIIPOM3BOISIIIIETO PaMKH CTaHIapTHBIX peLeHus, KaK B
cumyayuu XapakxTepa ¢ IIOMOIIbBIO CUTyalu# NPy MOMOIIA CTaHJAapTHBIX, TaK U

YUHTEIS

YUUTENS
(camocTosITENBEHOE
BBITIOJTHEHUE 3a/1aHUN
BOCIIPOU3BO/IAILETO
XapakTepa, a TBOpYECKOT0
IIPY TIOMOLIH yYUTEINS)

HECTaHAAPTHBIX CUTyalludaX
(BBITIONTHEHHE 331aHUI KaK
BOCIIPOU3BOIAIIIETO, TAK U
TBOPYECKOTO XapaKTepa)

IlIpoexmuasn u

HcnoeiTEIBaeT 3aTPYAHCHUS

CnocoOeH K BEITTOJTHEHUIO

BoBiieueH B IpOEKTHYIO U

UCC1e006ameibCcKasn | IPYU BBITOJIHEHUH MIPOEKTHOM 1 HCCIIEIOBATEIBCKYIO
OoesameibHOCHb MPOEKTHOU U HCCIIEA0BATENBCKON JIeSTEIIbHOCTD
HCCIIeIOBATEIHCKON nestenbHOoCTH. Hy)kmaercs | mpearonararormast
JCATCIBHOCTH, HC B IIOMOIIU YYUTECIIA B IMMOJIy4Y€HUC HOBOI'O 3HAHUA,
Mpearnosaraonei OpraHu3aIuy | TPEOYIOIIMX Pa3IUYHBIX
WCTIONIb30BAHUS MIPOBEJICHUH WHHOBAIIMOHHBIX MTOIX0/IOB
WHHOBAITMOHHBIX I/ICCHC}IOB&TCHBCKOﬁ u 1 METOOB PCUICHUA
II0AX0J0B U METO10B HpO@KTHOfI JACATCIBbHOCTH,
peuieHus B [IOMCKE MOAXO0/I0B U
METOJIOB PEIICHUS
Cnocoonocmup He 3agaet Bonpock! o He Bcerma 3agaet Bompock! | 3aaeT BOIPOCHI 110 CYTH
cmaeums u CyTH TIpOOJIEMBI, HE 10 CYTH TIPOOJIEMBI, HO Mpo0GJIeMBI, 3aMEYaeT CBOH

3a0aeams 6ONPOCH
no cymu npoonemul
U OMbICKUGAMb HA

3aMEUaeT CBOM OIIUOKH U
HE YMCCT UX UCIPABJIATH

CHOCOOEH yCTPaHUTh U
WCIIPaBUTh JOMYIICHHBIE
OMMOKH TI0 PEKOMEH/TAIHH

OIITHOKH U YMEECT Uux
HCIIPABJIATH




IToxa3arenu 1 6amn 2 Ganna 3 Ganna
Hux omeem YAUATENS
Ananus, peghnexcus, | VicubITeIBatoT CrocoOHbI ocyiiecTBiIsITh | CIIOCOOHBI aICKBAaTHO ceOst
CAMOOUEeHKa yueOHo- | 3aTPyIHEHUE B aHAJIN3E, YKa3aHHBIC ICUCTBUS, HO | OLICHUBATh U MPOBOAUTH
no3HaeamenbHou pediekcuu 1 OTIeHKE WCTIBITHIBAIOT 3aTPYTHEHUS | pepIeKCHIO CBOEH ydeOHO-
oesamenbHOCmu CBOCH ITO3HABATCILHOM B aJICKBAaTHOM OIICHKE MMO03HaBaTEILHOM
JIESITETLHOCTH CBOCH y4eOHO- NeATEILHOCTH
IMO3HaBaTEIILHOM
JIeSITeIbHOCTH
Ymenue HcneiTEIBalOT CrocoOHBI OCYIECTRISITh | YMEET aHAIU3UPOBATh,
ananuzuposame, 3aTpy/IHCHUS B yKa3aHHBIC IEUCTBUA, HO |BBLACIATDH [NIABHOE,
6bl0e1AMDb 21A6H0e, | OCYLIECTBICHUU WCTIBITHIBAIOT 3aTPYJHEHHS | OTOPACHIBATh
omopacsieamo MBICTUTEIILHBIX OTIEPAIINiA: | B COTIOCTABIICHHUH, BTOPOCTEIICHHOE, HAXOIUTh
8m0p0cmeneHHOe, aHaJIn3, CUHTEC3, BBIJICIICHHUHU I'JIaBHOT'O, HpI/I‘II/IHO-CJICI[CTBCHHLIC
Haxooumo CpaBHEHHE, 00001IeHe YCTaHOBJICHUS IPUYNHHO- | CBSI3M, CHCTEMAaTH3HPOBATh,
HPUYUHHO- CJIEICTBEHHBIX CBA3€H OTBICKHUBATh
clleocmeentble JIOKa3aTebCTBA
cea3u,
cucmemamu3uposa
mb, OMbICKUBAMD
0oKazamenbcmea

MeTanpeaMeTHblie pe3yJbTaThl OLIEHUBAIOTCSA YUHTEIeM MAaTeMATUKHU B X0/1e HAOJII01eHusl 3a
o0yyalumuMHucs HAa YPOKe M BO BHEYPOUHOe BpeMs, a TaK:Ke IMCHXOJ0rOM IIKOJbI B
pe3yJibTaTe TeCTUPOBAHMS IBAa Pa3a B ro/l.




Copaep:xanue y4eOHOro Kypca

COILEPKAHUE KYPCA MATEMATHUKMU S KJIACCA

HarypaJjbHble 4uCJ/Ia U HYJb

HarypanbHblii psij YHces U ero CBoicTBa

HarypasnbHoe uucio, MHOXECTBO HATypajbHBIX YHCEI U €ro CBOWCTBa, H300pa)keHue
HaTypaJIbHbIX YHMCEJI TOYKAMH Ha YMCIIOBOM MpsMOu. Vcroap30BaHre CBOMCTB HATYPAIbHBIX YUCEI
MIpY PEUICHUHN 3a]a4.

3anuch ¥ YTeHHEe HATYPAJIBHBIX YK CeJ

Paznuune wmexny nudporr u uucinom. llo3unmoHHas 3amuch HATypalbHOTO YHCIHA,
MOMECTHOE 3HayeHHe IUGPHI, Pa3psabl U KIACChl, COOTHOIIEHHUE MEXAYy IBYMs COCETHUMHU
pa3psAIHBIMU €AMHUIIAMH, YTCHUE U 3aITUCh HATYPaJIbHBIX YUCE.

OxkpyriieHue HaATYpPaJIbHBIX YK el

Heob6xoaumocTs okpyriienus. [IpaBuiio okpyrieHus: HaTypajibHbIX YUCEN.

CpaBHeHHe HATYPAJIBHBIX YHCeJl, CPABHEeHHUe ¢ YncjioM ()

[ToHsITHE O CpaBHEHWH YHCEJN, CPABHEHHUE HATYPAJIbHBIX YUCEI JIPYr C APYIOM U C HYJIEM,
MaTeMaTH4YeCcKas 3alKich CPAaBHEHHI, CITOCOOBI CPABHEHHSI YU CEIL.

JlelicTBHS ¢ HATYPAJBHBIMH YHUCJIAMH

CroxeHue W BBIYUTAHUE, KOMIIOHEHTBI CJIOKEHHS W BBIYMTAHMS, CBSI3b MEXAY HUMHU,
HaxO0JICHHE CYMMbI U PAa3HOCTH, U3MEHEHHWE CYMMbl U Pa3HOCTH IMPU U3MEHEHHH KOMIIOHEHTOB
CJIOKEHUS U BIYUTAHUSI.

YMHOXEHHE U JeJIeHHe, KOMIIOHEHThl YMHOXXCHHS W JIeJICHUS, CBA3b MEXKAY HUMH,
YMHOXXEHHE M CIIO)KEHHE B CTOJIOMK, JEJICHHE YTOJKOM, IPOBEpKAa pe3yibTara C IOMOIIBIO
MPUKUJIKK U OOPaTHOTO IEHCTBHUSI.

[lepemecTuTenbHBII W COUETATENbHBIM  3aKOHBI  CIOXKEHMS WU YMHOXEHMS,
pacnpeeNuTeIbHbI 3aKOH YMHOXEHHUSI OTHOCHUTEIBHO CJIOKEHMs, OOOCHOBAaHHUE aJITrOPUTMOB
BBITIOJTHEHUS apu(METHUYECKUX JIEeHCTBUM.

CreneHb ¢ HATYpPaJbHBIM NOKa3aTeJIeM

3anuce 4Mciia B BUJIE€ CYMMBI Pa3psIHbIX ClIaraéMbIX, MOPSAIOK BBINIOJHEHHS JIEUCTBUI B
BBIPAXKEHHUSX, COJIEPKAILINX CTEIIEHb, BEIYMCIECHNE 3HAYEHNUI BBIPAKEHUH, COIEP/KAIINX CTEEHbD.

Yucii0Bble BLIPAKEHUSA
HUucnoBoe BBIPAKEHUE U €r0 3HAYCHHE, MOPSAOK BBIMOJHEHUS AEHCTBUI. YHCIOBBIE BBIPAXKEHUS.
3Ha4YeHHE YNCIOBOTO BBIPAKEHUS.

[Topsaok neCTBHIl B YUCIOBBIX BBIPAKCHUSX.

JlejeHHe ¢ 0CTATKOM

JleneHne ¢ 0CTaTKOM Ha MHOKECTBE HATypaJbHBIX YMCEN, CBOMCTBA JIEJICHUSI C OCTATKOM.
[IpakTHueckue 3aaun Ha JIEJIEHUE C OCTATKOM.

YpaBHeHus.
VpaBuenus. Kopenb ypaBHeHus. OCHOBHBIE CBOWCTBa ypaBHEHUH. PellieHHne TEKCTOBBIX 3a/1ay C
MMOMOIIBI0 YPaBHEHHUM.

Apodn

OO0bIKHOBEHHbIE IPO0H

Honsi, gacTs, ApoOHOE Yncio, Apods. [IpobdHoe yncno kak pe3ynpTaT aeneHus. [IpaBunbHbie
Y HETIpaBUJIbHBIE IpoOU, CMeIIaHHas IPo0k (CMEIIaHHOE YHCIIO).

3anuch HATYpaJbHOTO YHCIIa B BHJE IPOOHM C 3aJaHHBIM 3HAMEHATeNeM, MpeoOdpa3oBaHUe
CMENIaHHOW IpoOU B HEMPABWIBHYIO IPOO0b U HA0OOPOT.



CpaBHeHHE OOBIKHOBEHHBIX IPOOCH.

CnoxeHne ¥ BBIYUTAHHE OOBIKHOBEHHBIX JpoOeil. Apudmernueckue ASUCTBUS CO
CMEIIaHHBIMH JPOOSMHU.

Apudmernueckue 1eHCTBHS ¢ APOOHBIMHU YUCIIAMH.

CrniocoObl palioHaIn3aiy BEIYUCICHUN U UX IPUMEHEHHUE MPHU BBIMOTHEHUU JCHCTBHIA.

JlecsiTHYHBIE APOOH

Ilenas u apobnHas vactu necsTuuHOM apodu. IIpeoOpazoBaHue AeCATHUYHBIX IpoOeil B
oObIKHOBeHHBIE. CpaBHEHHE AECATHUHBIX ApoOeil. CliokeHHe M BBIYUTAHHE JECATHYHBIX JPOOCH.
OxkpyrieHre AeCATUYHBIX JApoOei. YMHOXKEHUE U JIeJICHUE NeCATHYHBIX Ipobei. [Ipeobpa3oBanue
OOBIKHOBEHHBIX Apo0eii B necatnynbie qpodu. Koneunsie 1 6ecCKOHEUHBIE NECATHYHBIC IPOOH.

Cpennee apupmMeTnyeckoe qyuceJi

Cpennee apudmerndeckoe AByX uucen. M3o0paxkeHue cpeaHero apuMeTHIECKOro IBYX
Yycell Ha YHUCIOBOM mpsMmol. Pemenwe mnpakTuyeckux 3agad C MPUMEHEHUEM CpPEIHEro
apupmernyeckoro. CpeaHee apupMeTHIECKOE HECKOIBKUX YHCEIL.

IIpoueHTHI

[TonsTne mporenTta. Beraucienue mporeHToB OT YHCIa M YKCia M0 U3BECTHOMY IMPOLICHTY,
BBIp@YKEHHE OTHOIIEHUS B MPOIIEHTaX. PellieHne HeCI0KHBIX TPAKTUYECKUX 33/1a4 C MPOLIEHTaMHU.

Pemenne TeKCTOBBIX 3a1a4

EauHunbsl u3MepeHUWii: [UIMHBI, IUIOMAAH, OO0BEMa, MAacChl, BPEMEHH, CKOPOCTH.
3aBHCUMOCTH MEXAY CIMHHLIAMH H3MEPEHHS KaXJ0H BEIMYUHBL. 3aBHUCHMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BPEMs, PACCTOSIHHE, IPOU3BOJUTEIBLHOCTh, BpeMs, padoTa; IIeHa,
KOJINYECTBO, CTOUMOCTb.

3anauu Ha Bce apuMeTHYecKe NeiCTBUSA

Pemenne TekCTOBBIX 3amad apudMeTHUECKUM criocoOoM. Mcmonb3oBaHHME TAOIHI], CXEM,
YepTexke, APYTUX CPeACTB MPEACTABICHUS JaHHBIX MIPU PEIICHUH 3a]]a4U.

3ajgaum Ha IBH:KeHHe, pa00Ty U NOKYNKH

Pemrenne HeCIOXKHBIX 337a4 Ha JBWKCHHE B MPOTHBOIIOJIOKHBIX HAINPABICHHUSAX, B OJHOM
HaIpaBlIEHUH, ABM)KEHUE 10 PEeKe M0 TEYCHHIO U MPOTUB TeYeHHs. PemieHne 3a1a4 Ha COBMECTHYIO
pabory. [Ipumenenue apoo6eit mpu pereHuu 3a1ad.

3agayu HA YACTH, 101, IPOIEHTHI

Pemenne 3amau Ha HaxOXKACHWE YAcTH YUCIIA M YMCIA 10 €ro JacTh. Pemenue 3amad Ha
MPOLEHTHI U Aoau. [IpuMeHeHne mponopiuii Ipy peleHn  3a1ay.

Jlornueckue 3agauu

Perenrie HeCOXKHBIX JTOTHYECKHUX 33/1a4. Perienne nornyeckux 3aiad ¢ MoMoIbio rpados,
Ta0IuII.

OcHoBHbBIE MeTO/IbI pellleHUs] TEKCTOBBIX 3a7a4: apupMeTHIECKHIA, Tepedop BapHaHTOB.

DJIeMEHTbI CTATHCTHKH, BeposiTHOcTH. KomOnHaTopHbIe 3agaun

* [IpeacraBnenue naHHBIX B BUJE TaOIHII, TPadUKOB.
* Cpennee apupmernueckoe. CpeHee 3HAUCHUE BEIUYUHBI.
* Pemmenne koMOMHATOPHBIX 3a7a4.

Harnsanas reomerpust

Ourypsl B okpyxkaroieM mupe. Harmsinnbele npeactaBieHus o ¢urypax Ha IJIOCKOCTH:
psiMas, OTPE30K, JIyd, YIroJjl, JOMAaHas, MHOTOYTOJIbHUK, OKPYXHOCTb, Kpyr. UeThIpeXyrojbHUK,
MIPSAIMOYTOJIBHUK, KBajpar. TpeyroiabHUK, BUIBl TPEYrOJbHUKOB. [IpaBUIbHBIE MHOTOYTOJIBHUKH.
N300paskeHre OCHOBHBIX TeoMeTpuyeckux (uryp. BzaumHoe pacnosioxeHue IBYX NMPSMBIX, IBYX
OKPY>KHOCTEH, TIPSMOU U OKPYXKHOCTU. J[nmmHa oTpeska, jomMaHoW. EQWHMIBEI U3MEpEHUS JIMHBI.
ITocTtpoeHne orpeska 3agaHHOM UMHBL. Bunel yrinos. I'pagycHas mepa yrma. HM3Mmepenue u
ITIOCTPOEHHE YIIIOB C MOMOIIBIO TPAHCIIOPTHPA.



[Tepumerp mHoroyronbHuka. [loHarue miomanu GUrypsl; eTUHUIBI U3MEPEHUS TIIOLIAIH.
[Tnomane npsiMOyToNIbHUKA, KBaaparta. [IpubmmkeHHOe H3MEpPEeHHE TUIOIAau (pUryp Ha KieTyaTou
Oymare. PaBHOBenMKHE (QUTYPBI.

Harnsanbie nmpeacTaBiaeHus O MPOCTPAHCTBEHHBIX (GUTypax: KyO, napajiesenunes, npu3ma,
nupamuia, mwap, cdepa, konyc, mumHiap. M3zobpaxenue npocTpaHcTBeHHBIX ¢uryp. [Ipumepst
ceyeHuil. MHororpanHuku. IIpaBunbHble MHOTOrpaHHUKHU. [IpuMepsl pa3BepTOK MHOIOTPAaHHUKOB,
LUJIUHAPA U KOHYCA.

[Tonsitre o6beMa; eqMHULIBI 00beMa. OOBEeM IPSIMOYTOJIEHOTO Tapaslieyenuiesia, Kyoa.

[TonsitTue o paBeHctBe ¢uryp. LlenTpanbHas, oceBas U 3epKaJbHAICUMMETPUH.
N300paskeHre CUMMETPUYHBIX (QUTYD.

Pemennie npakTu4yeckux 3ajad ¢ IPUMEHEHUEM IPOCTEHIINX CBOUCTB (QUTYD.

HUcTopusi MaTeMaTUKHU

[TosiBnienue tudp, OyKB, HepornudoB B MpoIecce cUéTa U paclpepeseHUs] MPOIyKTOB Ha
HpeBuem bauxxknem Bocroke. CBsizb ¢ HeonmuTruueckoil peBoIronuei.

Poxnenune mectuaeciTepuyHOM CUCTEMBI cuuciieHUs. [losiBIeHHe necATUYHON 3amucu
YHUCEIL.

Poxnenue u pazsurue apupMETUKN HATypaTbHBIX YUCE.

Hpo6u B BaBunone, Erunte, Pume. OTkpbiTHE AecATUYHBIX ApoOeii. CTapuHHBIE CUCTEMBI
Mep. Jecaruunbie 1podbu u MeTpuyeckas cucrema mep. JI. MarHunkui.
Pumckas cucrema cumncnenus. [lo3unmonnsie cucremsl cunciaeHus. O6oznauenne uudp B JpeBueit
Pycu. Crapunnbie Mepbl nnuHbl. BBeneHue merpa Kak eAUHUIBI UTMHBL. MeTpudeckas cuctemMa
Mep B Poccum, B EBpome. Mctopus QopmupoBaHus MareMaTH4eCKHMX CHMBOJOB. Jlpobu B
Basuiione, Erunre, Pume, na Pycu.

PABOTA C OJAPEHHBIMHU JETbMM.

Ha ypoxkax mpoBoautcs pabota ¢ ogapeHHbIMH AeTbMU (quddepeHnranys 1 HHAUBUIyaTu3alus B
o0yueHun):

- pa3HOYpPOBHEBBIC 3aaHus (00yUYaIOIINE U KOHTPOJIHPYIOLIUE);

- o0yueHHe caMOCTOATENbHOM padoTe (paboTa cCaMOCTOSATENBHO ¢ YYEOHUKOM, C JJOMOJHUTEIbHON
JUTEPaTypoi);

- pa3BUBAIOIIKE 33/1a4H, B TOM YHCIIE€ OJUMITUAIHbIE 3a]1auH;

- TBOpYECKHE 331aHUs (COCTaBUTH 3a/1a4y, BRIpAKEHHE, KPOCCBOPI, pedyc, aHarpaMMy H T. 11.).
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rpa¢ | Conepxxanney4edHOro XapakTepuCcTHKA OCHOBHBIX BU/IOB 1eSITEJIbHOCTH YYeHHUKA
a MarepuaJia (Ha ypoBHe y4eOHBIX AelCTBHIA)
I'naga 1 20 4 2
HarypaabHble yuciaa
1 Psan natypanpHbIX 2 | Onucvieamsb CBOMCTBA HATYPAIBHOTO psiAa. UUTATh U 3alMChIBATh HATypalbHbIE YKCIa, CPABHUBATh
yucell U YIOpSAI0YMBATh UX.
Pacnosnasams Ha yepTexax, puCyHKax, B OKpYXKarolleM MUPE OTPE30K, PSAMYIO, Ty, INIOCKOCTb.
2 [udper. Hecatuanas 3 .
[TpuBOIUTE MpUMeEpPHI MOJIENEH ITUX uryp.
3alnch HaTypajibHBIX H3zmepamov nnvHbl 0Tpe3koB. CTPOUTH OTPE3KH 3a/1aHHOM UIMHBIL. PemaTe 3a7aun Ha HaX0XKJI€HUE IJTMH
Hucen OTpe3KOB. BeIpaxkaTe 0JJHU €JMHHULIBI JUTUH yepe3 Apyrue. [IpuBoanTs npumepsl IpruOOPOB CO MIKATaMH.
3 Otpesok. Jlmna 4 | Cmpoumsb Ha KOOPJAMHATHOM JIyde TOUKY C 33/[AHHOM KOOPIMHATOM, ONIPE/IENSTh KOOPIMHATY TOUKH.
oTpeska CpaBHUBaTh HaTypaJIbHbIE YUCIIA
4 [TnockocTs. [Ipsmast. 3
JIyua
5 [xana. 3
KoopanHatHbli 1y4
6 CpaBHeHue 3
HaTypaJIbHbIX YUCEIl
[ToBTOpEeHME N 1

cHUCTEeMaTH3aIusIyde0HO
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rpa¢ | Conepxxanney4edHOro
a MaTepuaJa

XapakTepuCcTHKA OCHOBHBIX BH/IOB [1eITeJIbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX AelCTBHIi)

ro Marepuaia

Kontponbnaspabora No 1
1
Tnaea 2 5
CioskeHue 1 BLIYUTAHHE 334
HATYPAJbHBIX YHCEJ

7 Cnoxenune 4 Dopmynuposams CBOWCTBA CIOKCHHS U BBIYMUTAHUSI HATYPAILHBIX YUCEJ, 3aIIUChIBATH 3TH CBOWCTBA B BUJIC
HATypaJIbHBIX YHCEIT. dopmyi. [IpuBOANTH MPUMEPHI YUCIIOBBIX U OYKBEHHBIX BhIpaKeHUH, popmysn. COCTaBIATh YUCIOBEIC U
CBo¥icTBa CIOKEHUS OyKBEHHBIE BBIPAXKEHHUSI 110 YCIOBUIO 33/1a4u. PemiaTe ypaBHEHHS HA OCHOBAHUU 3aBHCUMOCTEH MEXIY

KOMIIOHEHTAMH IEHCTBUI CIIOKEHUS U BEIYNTAHUA. PelraTs TeKCTOBBIE 3a1a4H ¢ IIOMOIIBIO COCTABIICHUS

8 Brrunranue 5 ypaBHEHHMii.

HaTypaJIbHBIX THCCT Pacnosnasams Ha 9epTexkax U pUCYHKAX YIIIbl, MHOTOYTOJIHHUKH, B YACTHOCTH TPEYTOJIbHHUKH,

9 YpcnoBbIe | 3 PsIMOYTOJILHUKH. Pacrio3HaBaThk B OKpyXarolieM Mupe Moaenu 3Tux ¢uryp. C moMoIipio TpaHCIopTUpa
GYKBEHHBIC U3MEPSTh TPAJTYCHBIC MEPHI YTIIOB, CTPOUTD YIJIbl 33JaHHOW TPayCHOW MEPBI, CTPOUTH OUCCEKTPHUCY
BEIpaskerHs. DOpMyITEI nanHoro yria. Knaccudunumposats yribsl. KinaccuduuupoBars TpeyroabHUKY O KOJIHUYECTBY PaBHBIX

CTOPOH U TIO BHJIaM UX yTiI0B. OMUCHIBATH CBOHCTBA MPSIMOYTOJIBLHUKA.
KonTponbraspadora No 1 | Haxooums ¢ momotsio GopMysI mepuMeTphl MPSIMOYTOJbHUKA U KBaapaTa. Pemars 3a1aun Ha HaX0XICHUE
2 MIEPUMETPOB MPSAMOYTOIBHUKA U KBaJ[paTa, rpajlyCHON MEpPHI YTIIOB.

Cmpoums TOTUYECKYIO IETIOYKY PACCYXICHUN, COTTOCTABIIAT MOYUYEHHBIH PE3yabTaT C YCIOBUEM 3aJauu.

10 | Ypasnenue 3 Pacnosnasams Gurypel, IMeronme 0Cb CAMMETPUN

11 Vron. O6o3HayeHne 2

yTJI0B
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XapakTepuCcTHKA OCHOBHBIX BH/IOB [1eITeJIbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX AelCTBHIi)

12 | Bunsl yrios. 5
N3mepenune yrios
13 | MHOrOyrojabHUKH. 2
PaBHbIe Quryps!
14 | TpeyroyibHUK U €T0 3
BUJIbI
15 | IIpsamoyronsHuk. Och 3
CUMMETPHH (QUTYPHI
IToBTOpEHME M 1
cucTeMaTH3anus
yueOHOro Marepuasna
KoutponbnaspabdoTa No 1
3
I'nasa 3
YMHoO:KeHHe U /1eJIeHne 374
HATYPaJbHBIX YHCeJ
16 | YMHOXeHHe. 4 | @opmyruposams CBOMCTBA YMHOKEHHMS U JIEJICHUSI HATYPAIbHBIX YHCEJI, 3aIMChIBATh 3TH CBOMCTBA B BHJIE
[TepemectuTensHOE dopmyi. PemaTh ypaBHEHUSI HA OCHOBAaHHUHW 3aBUCHMOCTEH MEKIY KOMITOHEHTaAMH apH(pMETHIECKUX
CBOMCTBO YMHOKEHHUS JEHCTBHM.
Haxooums OCTaTOK TpH JIEIICHUU HATypalbHBIX gucel. [1o 3a1aHHOMY OCHOBaHHIO U TIOKA3aTEeNI0 CTETICHN
17 | CouerarenbHoeHU pacrp 3

CACIIUTCIIBHOC

HaxXO0AUuTh 3HAYCHUC CTCIICHU YHCJia.
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rpa¢g | Coaep:kanuey4eOHOro XapaKkTepuCcTHKA OCHOBHBIX BH/I0B JeSIT€JIbHOCTH Y4EHHKA
a MaTepuaJa (Ha ypoBHe y4eOHBIX AelCTBHIi)
CBOWCTBAYMHOKCHHS HaxoauTs mmomaay npsMoyrojibHUKa M KBaJIpaTa ¢ MoMouIbio popmyil. BeipakaTh OHN €IUHULIBI
18 7 IUIOILAAM Yepe3 ApYyrue.
Henerue Pacnosznasams Ha yepTexax u pUCYHKaX NPSIMOYTOIBHBIA apajuiesienunel, nupamMuay. Pacro3sHaBars B
19 | Jlenenwe c ocTatkoMm 3 | OKpYKAroweM MHPE MOEIH ITHX ¢buryp.
N300pakaTh pa3BEPTKH NPSIMOYTOIBHOTO MapajuIeIenuneia i MpaMuIbl.
20 | Crenenp uncna 2 | Haxooums 00bEMBI IPAMOYTOJIBHOTO TIapajljIesIenuIeia u Kyoa ¢ oMoIsio GopMyil. Beipaxkars oqHu
K ota N 1 eIMHUIBI 00BEMA Yepe3 Ipyrue.
o
4 OHTPOJIbHAAPALOTA AL Pewamb kOMOMHATOPHBIE 3a]1a4 C IOMOIIBIO ITepedopa BapHaHTOB
21 [Tnomwane. [Tnomans 4
IPSMOYTOJIBHUKA
22 | IIpsAMOYTONBHBIHA 3
napanjesenunes.
ITnpamuna
23 | O6pém 4
IPSMOYTOJIBHOTO
napaiesenunea
24 | KomOuHaTOpHBIC 3
3a1aun
[ToBTOpEeHME 1 2
CUCTEeMaTH3aIHs
y4yeOHOro MaTepuaa
KonrponbHaspabora Ne 1
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a MaTepuaJa (Ha ypoBHe y4eOHBbIX JeHCTBHIA)

3)
I'naea 4 6
184
OObIKHOBEHHbIE IPOOH

25 | [lonsTue 5 | Pacnosnasams OOBIKHOBEHHYIO IpOOb, MpaBUJIbHBIC U HETIPAaBUJIbHBIEC APOOU, CMelIaHHbIe yKcia. YuTars u
0OBIKHOBEHHOM JApodu 3aMMCchIBaTh OOBIKHOBEHHBIE Apo0H, cMemanHbie uncia. CpaBHUBATh OOBIKHOBEHHBIE APOOU C PABHBIMH

% o 3 3HaMmeHaTenssMH. CKIIaJIbIBaTh U BEIYUTATh OOBIKHOBEHHBIE IPOOU C paBHBIMH 3HAMEHATEIISIMHU.

PaBHIIBHBIC 1 . I[Tpeo6pa3oBbIBaTH HENPABUILHYIO POOh B CMEIIAHHOE YHCIIO0, CMEITAHHOE YKCIIO B HEMPABUILHYIO IPOOD.

HCHPABIJILHBIC APOOH. YMeTh 3anuchIBaTh pe3yabTaT AeJICHHs IBYX HATypaJIbHBIX YHCEI B BUJE OOBIKHOBEHHOU TpoOH
CpaBHenue npo0eit

27 | CioxeHnue u 2
BBIUHMTaHUE JIpoOeiic
OJIMHAKOBBIMH
3HaMEHaTeIsIMU

28 Jpobu u nenenue 1
HATypaJIbHBIX YUCEIT

29 | CmemaHHBIE YUCTIa 5
IToBTOpEHME M 1
CUCTEeMAaTU3aIIH
yueOHOro Marepuasna
KontponbnaspadoTa No 1

6
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a MaTrepHaJia (Ha ypoBHe y4eOHBIX AelCTBHIi)
Inasa 5
48 4y
JecaTuunbie a1podu
30 | IIpencraBnenue 4 | PacnosHasamy, YUTATh U 3aMUCHIBATh JECATHUHBIE qpoOu. Ha3piBaTh pa3psabl JECATHUHBIX 3HAKOB B
0 JIECATUYHBIX IPOOSX 3aMKUCH JECATHYHBIX Apobei. CpaBHUBATH AeCATHIHBIE Tpo0u. OKPYTIIATH ASCITHYHBIC POOH U
31 | C 3 HaTypaJIbHbIC YUCIIa. BBIMOTHATE MPUKUIKY pe3yIbTaTOB BEIYHMCICHUH. BoImonusaTs apudmernyeckue
PaBHCHIC Gei JIEUCTBUSI HAJl NECATUYHBIMH IPOOSIMH.
ACCATHIHBEIX ApOOCH Haxooums cpennee apupmMeTnieckoe HECKOIbKUX yrcen. [[puBoAUTh MpUMeEphl CPeITHUX 3HAUCHUN
32 | Okpyrienne uncen 3 | BeIMUuHBL Pa3bacHATE, 4TO Takoe OJMH NPOUEHT. [IpencTaBasaTh NPOLEHTHI B BUIE NECATHIHBIX APOOEH 1
TTpHKHAKH JECATUYHBIE TPOOH B BUIE MPOLEHTOB. HaxoIuTh MPOIEHT OT YUCIIa U YUCIIO MO €ro MPOLIEHTaM
33 | Cnoxenue u 6
BBIYMTaHUE
JECATUYHBIX Tpo0ei
KoutponbnaspabdoTa No 1
7
34 | YMHOXeHHE 7
JECATUYHBIX Tpo0ei
35 | JleneHue IeCATHYHBIX 9
npoodeit
Konrponbnaspabora Ne 1
8
36 | Cpennee 3

apudMeTHIeCcKoe.
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(Ha ypoBHe y4eOHBIX AelCTBHIi)

Cpennee 3HaueHUE
BEJIMYMHBI

37 [TporeHTHI.
Haxoxnenue
MIPOIICHTOB OT YK CJIA

38 Haxoxedue uucia mo
€ro IPOICHTaM

IToBTOpEHME M
CUCTEMATH3ALMS
yueOHOro Marepuasna

KonTponbnaspabora Ne
9

IloBTOpPEHME H
cucTeMaTH3anus
y4eO0HOro MaTepuasa

19y

39 VYnpaxuenus s
MMOBTOPEHHUS Kypca 5
Kjacca

18

Konrponbnaspabora Ne
10
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Homep ConepxxaHuey4eoHOT0 XapakTepucTHKA OCHOBHBIX BH/IOB J1eSITEJIbHOCTH YUeHHKA
naparpadga MarepuaJjia (Ha ypoBHe y4eOHBbIX AeHCTBHI)
I'nasa 1
174
JeIMMOCTh HATYPAJIbHBIX YHCEJI
1 Jlenurenuu KpaTHbIC 2 Dopmynuposams ONPEICIICHUS TOHITHIA: ISTUTEb, KPATHOE, TPOCTOE YHCII0, COCTABHOE
5 - 10 3 YHCII0, OOIIUI AeTUTeNb, HAaHOOIBIIUI OOIIUNA JeNUTENb, B3aUMHO IIPOCTHIE YKcia, 001ee
PU3HAKM NCUMOCTH Ha 1U, Ha KpaTHOE, HauMeHbIIee o0Iee KpaTHOE U MPU3HAKU JETMMOCTH Ha 2, Ha 3, Ha 5, HA 9, Ha
5,Ha 2
10.
3 TIpu3HAKH JETHMOCTH Ha 9 ¥ Ha 3 3 Onucvleamsb MpaBWIIa HaxoXkIeHUs HanbosbIero odmiero Aenurens (HO/), Haumensiero
obmero kparHoro (HOK) HeckonbKuX yuceln, pa3ioKeHUs HaTypalbHOTO YHCIia Ha
4 [TpocTeie u cocTaBHBIE YUCIIA 1 MIPOCTHIC MHOKHUTEITH
5 HauOonsmmiioOmuii nenuTens 3
6 Haumensiiee oOriee kpaTHOe 3
[ToBTOpEeHME U CUCTEMATHU3AIIHS 1

yueOHOro Marepuasna

KonTponbnaspabora Ne 1 1




Homep Conep:kanuey4e0HOT0 XapakTepuCcTHKA OCHOBHBIX BU/IOB JeSITEJIbHOCTH YYEeHNUKA
naparpada MarepuaJjia (Ha ypoBHe y4eOHBIX AelCTBHI)
I'naga 2
38 u
OO0bIKHOBEHHbIE IPOOH
7 OcHoBHOE CBOMCTBO ApoOH 2 Dopmynuposams ONPEEICHUS TOHATHI: HECOKpaTUMas Ipo0b, 001N 3HaMEHATeNb ABYX
3 C Soi 3 npoOei, B3auMHO oO0paTHbIe yrciia. [[puMeHaTh OCHOBHOE CBOMCTBO 1po0OH Jist
OKpallICHICpOobeH cokparenus napooeit. [IpuBoauts qpodbu k HOBOMY 3HaMeHaTeln0. CpaBHUBATH
9 TpuBesienue apobeii K 0bIeMy 3 OOBIKHOBEHHBIC JIPOOU. BBIMONTHITH apupMeTHIeCKHE JSHCTBHS HaJl OOBIKHOBEHHBIMHU
3HaMenaTenmo. CpaBHeHH e npo6simu. HaxonuTe Apo0k OT YKCia ¥ YKCIIO MO 33JaHHOMY 3HAYEHHIO €0 IPOo0H.
npobeii [IpeoOpazoBbIBaTh OOBIKHOBEHHBIE APOOH B AeciaTHuHbIe. HaxoauTe gecsaTuyHoe
MPUOIMKEHHE OOBIKHOBEHHOM JIpoOH
10 ClioxeHue ¥ BhIYUTAHUE IpoOei 5
KonTponbnasipabora Ne 2 1
11 YMHOxeHue apobeit 5
12 Haxoxnenue apobu ot ymncia 3
Konrponsnaspabdora Ne 3 1
13 B3anMHo oOpaTtHble uncna 1
14 Henenue npobeit 5
15 Haxoxnenue uncia no 3Ha4YeHUIO 3
ero apoou
16 [TpeoOpa3zoBaHre OOBIKHOBCHHBIX 1
IpoOeil B IeCATUIHBIE
17 Beckoneunsienepuonaeckuenecs 1




Homep Conep:kanuey4e0HOT0 XapakTepuCcTHKA OCHOBHBIX BU/IOB JeSITEJIbHOCTH YYEeHNUKA
naparpada MarepuaJjia (Ha ypoBHe y4eOHBIX AelCTBHI)
TUYHBIE ApoOH
18 Hecaruunoe npuOImKeHne 2
OOBIKHOBEHHOU JpOOH
[loBTOpEHME HCcHCTEMAaTU3ALUS 1
yueOHOro Marepuaina
KonTponbnaspabora Ne 4 1
I'naga 3 28 4
OTHOLICHNS M TPONIOPUHH
19 OtHoOmEeHUs 2 Dopmynuposams ONPEEICHUS: OTHOLLIECHHUS, TPOIIOPIUH, IPOLEHTHOTO OTHOLIEHUS JBYX
20 - 4 qucell, MPSIMO MPONOPIHOHAIBHBIX U 00PAaTHO IPONOPLIUOHATIBHBIX BeIUYUH. [IpuMeHsTH
pomnoprmn OCHOBHO€ CBOMCTBO OTHOILIEHHUS U OCHOBHOE CBOMCTBO nponopuuu. [IpuBoanute npumepsl u
21 TIpOLEHTHOE OTHOLIEHHE BYX 3 OIMCHIBAaTh CBOWCTBA BEIMYMH, HAXOASIIUXCS B IPSIMON U 00paTHON MPONOPLHOHATBHBIX
—— 3aBUCUMOCTAX. HaxoauTh NPOLIEHTHOE OTHOLEHHUE IBYX YHMCEN. JeauTh uncio Ha
MIPOIOPLIMOHANIbHBIE YaCTH.
KonTponbnaspabora Ne 5 1 3anucvieams ¢ TOMOLIbI0 OYKB OCHOBHBIE CBOMCTBA APOOH, OTHOILIEHHS, IPOIOPLIUH.
Ananuzuposams UH(POpPMaLINIO, IPEICTABICHHYIO B BUJI€ CTOJI0YATBIX U KPYTOBBIX
22 [Tpsimast u oOpaTHas 2
nuarpamm. [IpencraBnsaTe HHGOPMAIUIO B BUJE CTOIOYATHIX U KPYTOBBIX AUArPaMM.
MPONOPIUOHAIBHBIE 3aBUCU " o N
POIOPLHO © 3aBHCHMOCTH Tlpusooums ipuMepsl CIydaHbIX COOBITHI. HaxoauTh BEPOSITHOCT CIIy4alHOTO COOBITHS
23 JleMeHue Yncia B TAHHOM 2 B ONBITAaX C PABHOBO3MOXXHBIMU UCXO/AMH.
OTHOMICHUH Pacnosnasams Ha yepTexax U pUCyHKaxX OKpPYKHOCTb, KPYT, HWIHH]IP, KOHYC, chepy, map
U MX3JIEMEHTHI. Pacrio3HaBaTh B OKpYKaloIeM MUpe MoJIeNu 3TUX Guryp. CTpouTs ¢
24 OKpYy>KHOCTb U KpYyT 2 MTOMOLIBIO IUPKYJIIS OKPY>KHOCTH 33JaHHOTO pajauyca. M300paxars pa3BEPTKU HUIMHAPA U
KoHyca. HazpiBaTh nmpubimxEéHHoe 3HaueHue uyncna . HaxonuTs ¢ moMomsio popmyin
25 JmHa okpyxHOCTH. [Tmomanm 3

Kpyra

JUIMHY OKPY’KHOCTH, TUIOIIaJb Kpyra




Homep Conep:kanuey4e0HOT0

XapaKTepI/ICTI/IKa OCHOBHBIX BUAOB I€ATCJIBbHOCTH YYCHUKA

naparpada MarepuaJjia (Ha ypoBHe y4eOHBIX AelCTBHI)

26 [MunuHp, KOHYC, MI1ap 1
27 Junarpammsl 2
28 Crny4aiiHbie COOBITHSL. 3

BeposTtHOCTh CiiydaiiHOro

coObITHS

[ToBTOpEHME U cCUCTEMATU3ALIUS 2

yueOHOro Marepuana

KonTponbnaspabora Ne 6 1

I'naea 4
PauuonanbHbIe yncIa 70 4
M JeilicTBHA HAJ HUMH

29 [Tono>xurenpHBIEN OTPULIATEIBHEI 2 IIpusooums IpUMepbI UCIIOIB30BaHUS MOJIOKHUTEIBHBIX U OTPULIATEIBHBIX YHCEIL.

€ yucna DopMyIHpoBaTh ONpeaeeHne KOOpAnHATHON psiMOi. CTpOUTh Ha KOOPIUHATHON
30 ” 3 IIPSIMON TOUKY C 3alaHHOM KOOPAWHATOM, ONPEAEIATh KOOPAUHATY TOUKH.

OOpAHHATHAATIPAMAs Xapaxmepuzoeams MHOXKECTBO LebIX uncesn. OObSICHITH MOHATHE MHOXKECTBA

31 Ilenble uncna.PanponansHble 2 palMOHAIIBHBIX THCEIL.

qucna Dopmynuposams onpeneneHue Moayis ynciaa. Haxoautes Moayss yuca.
32 Monynp yncna 3 Cpasnueams palloHaIbHbIE Yica. BBIMOIHATE apudMeTHuecKue qecTBus Hall
33 4 paInMoHAIBHBIMH YHCIIAMU. 3aMMCHIBATh CBOMCTBA apU(PMETHICCKUX TCUCTBUI HAT

CpaBHeHue qucen panMoHaIbHBIMU YUCIaMH B BUae popmyi. HazbiBaTh k03¢ GuIeHT OyKBEeHHOTO

KonTposnsHaspabora Ne 7 1 | BRIpaNKEHWAL. .

IIpumensams cBOMCTBA NPU PELLIEHUN YPaBHEHUN. PemaTh TEKCTOBBIE 3a/1a4M € TIOMOLIBIO

34 CrnosxeHune pallMOHAIBHBIX YHCET 4




Homep Conep:kanuey4e0HOT0 XapakTepuCcTHKA OCHOBHBIX BU/IOB JeSITEJIbHOCTH YYEeHNUKA
naparpada MarepuaJjia (Ha ypoBHe y4eOHBIX AelCTBHI)
35 CBoiicTBa CII0KEHUS 2 YPaBHEHHIA.
paLMOHATIBHBIX YHCEI Pacnosnaeams Ha yepTexax U pUCyHKaX NEpHIEHAUKYIISPHbIE U NapalljiebHbIe IPsSMBIE,
36 B s (GUryphl, UMEIOIINE OCh CHMMETPUH, LIEHTP CUMMETPUHU. YKa3bIBaTh B OKPY>KAIOLIEM MUPE
bIHUTAHNC pallMOHAIEHBIX HHCEl MoJienu 3TUX puryp. PopmynInpoBaTh ONpeeIeHIE NEPIEeHANKYISIPHBIX IPSIMbBIX U
Konrponsaaspabora Ne 8 1 napaieNbHBIX MPSAMBIX. CTPOUTH C TOMOIIBIO YTOJIbHHUKA MEPIIEHANKYIISIPHBIE IPSIMbIE
U HlapajijiesbHble NpsMBIE.
37 YMHOKEHNE palliOHAIBHBIX 4 ObvsicHamb 1 UWIUTIOCTPUPOBATH MOHITHE KOOPAUHATHOM TI0CKOCTH. CTPOUTH Ha
qrcen KOOPAMHATHOH MJIOCKOCTH TOYKH C 33JJaHHBIMU KOOPJMHATAMU, OIPEEATh KOOPAUHATHI
38 Choi 3 TOYEK Ha IIOCKOCTH. CTPOUTH OT/AENbHBIE IPpadMKN 3aBUCHIMOCTEN MEKIY BEIIMYMHAMH T10
BOMCTEA yMHOMKCHUA TOYKaM. AHAJIM3UPOBATh IPa(PUKH 3aBUCUMOCTEHN MEX/ly BEIMUMHAMHU (pPacCTOSTHUE, BPEMS;
paLMOHATIBHBIX YHCEI TeMITepaTypa i T. I1.)
39 Koaddumuenr. 5
PacnpenenurensHoe CBOMCTBO
YMHOKEHUS
40 JleneHne pannoOHAIBHBIX YHCET 4
Konrponsnaspabora Ne 9 1
41 Pemenue ypaBHeHuUi 4
42 Pemenue 3a1a4 ¢ moMouipro 5
ypaBHEHUH
Kontponbraspadora Ne 10 1
43 [leprienquKyNApHBIE TIPSIMbIE 3
44 OceBas U IICHTpaIbHAS 3

CUMMCTPUU




Homep Conep:kanuey4e0HOT0 XapakTepuCcTHKA OCHOBHBIX BU/IOB JeSITEJIbHOCTH YYEeHNUKA
naparpada MarepuaJjia (Ha ypoBHe y4eOHBIX AelCTBHI)
45 [TapanienpHble MpsiMbIE 2
46 KoopauHatHas miocKoCcTh 3
47 ['paduku 2
[ToBTOpEHME U cCUCTEMATU3ALIMS 2
y4eOHOro MaTepuaia
KonTponbnasipabora Ne 11 1
IToBTOpEeHNe M cUCTeMATH3ALMA 29 4
y4eOHOro MmarepuaJia
48 VYpakHeHus AJ11 HOBTOPEHUS 21
Kypca 6 Kiacca
Konrponsnaspadora Ne 12 1




AJireopa 7 Kjaacc

3 yaca B Heaelo, Bcero 105 yacos

Homep Conep:xanuey4e0HOro XapaKTepuCcTHKA OCHOBHBIX BH/IOB J1eITeJJbHOCTH YYeHHKA
naparpada MaTepHaJia (Ha ypoBHe y4eOHBIX AelCTBHI)
I'naga 1
Jlnneiinoe ypaBHeHHe 154
€ O/IHOM IepeMeHHOH
1 Beenenue B anreOpy 3 Pacnosnasams uncnoBbie BBIpaXKEHUS U BBIPAXKEHUS C IEPEMEHHBIMU, JIMHEITHbIE
5 - 5 5 ypaBHeHus. [ IpuBoUTH IpUMEPHI BBIPAXKEHNI C IEPEMEHHBIMH, JIMHEWHBIX YPaBHEHUM.
JlnneiHoe YPaBHCHHE C OZTHON CocTaBnsTh BbIpaKEHUE C IEPEMEHHBIMU 110 YCIOBHIO 33]ja4i. BhIMOIHATH
TICpeMCHHON npeoOpa3oBaHus BbIPAKEHH: PUBOANUTE MOAOOHBIE CllaraeéMble, paCKpbIBaTh CKOOKH.
3 Pellenme 3aa4 ¢ TOMOIIBIO 5 HaxoauTh 3HaueHne BbIpaXeHHsI C IEPEMEHHBIMU NP 3aJaHHBIX 3HAUEHUSAX
ypaBHeHHit nepeMeHHbIX. Kimaccudunmpoats anredpandeckre BolpaskeHust. ONMCHIBATh LENIbIe
BBIPAKEHHUSI.
[ToBTOpEHME U cUCTEMATHU3ALIMS 1 Dopmynuposams ONPEECICHAE TMHEWHOTO ypaBHEHU. PelaTs InHENHHOE ypaBHEHUE B
y4yeOHOro MaTepuaia oOuiem Buze. MIHTepnpeTnpoBarh ypaBHEHNE KaK MAaTEMaTHUYECKYIO0 MOJIENb PEaTbHOM
cutyanuu. ONKMChIBaTh CXEMY PEIICHUS TEKCTOBOM 3a/1auM, IPUMEHSATH €€ 1JIs PEILICHUs
KonrponsHnaspabdora Ne 1 1
3aja4
I'naea 2
524
Leibie BbIpaKeHus
4 ToXaecTBEHHO paBHbIE 2 Dopmynuposams:




Homep Conep:kanuey4e0HOT0 XapakTepucTHKA OCHOBHBIX BU/IOB J1€ITEJIbHOCTH YYeHUKA
naparpada MaTepHaJia (Ha ypoBHe y4eOHbBIX el cTBHIl)
BbIpaxkeHusi. ToxaecTa onpeodenienus: TOXXISCTBEHHO PABHBIX BBIPAKEHUH, TOKIECTBA, CTETICHU C HATYPAIbHBIM
MOoKasaresaeM, OJTHOWIEHA, CTAHAAPTHOTO B OJTHOWICHA, KOd((HUIIMEHTa OJHOUWICHA,
5 Crenenb ¢ HATYpabHbIM CTEIICHU OJHOYJICHA, MHOTOYJICHA, CTEIICHU MHOTOYJICHA;
TIOKa3aTe/IeM c6801licmea: CTENEHU C HAaTypalbHBIM MMOKa3aTeeM, 3HaKa CTEIICHU;
6 CBOIiCTBA CTEHEeHH npasuna: 10Ka3aTesbCTBa TOKIAECTB, YMHOKEHHUS OJHOUICHA HA MHOTOWIEH, YMHOKEHUS
C HATypaJbHBIM I10Ka3aTelleM MHOTOJICHOB.
/loxazvieams CBOWCTBA CTEIIEHU C HATYPAJIbHBIM [TOKA3aTEJIEM.
7 OnHousNeHBI 3anucvieamsv 1 doxkaszvieams POPMYIIBL: TPOU3BEIECHUS CYMMBI U PA3HOCTH JIBYX
BBIPaXXEHUI, pa3HOCTU KBAAPATOB JBYX BBIPAXKEHUH, KBaJlpaTa CyMMbI U KBaJpara
8 MHOro4IeHE! Pa3HOCTHU JBYX BBIpAXKCHUH, KBaJpaTa CyMMbl HECKOJIBKUX BBIPQXKCHH, Ky0a CyMMBI U
9 CIIOXKEHME U BEIYUTAHME Ky0a pa3HOCTH JIBYX BBIP@XXEHHI, CyMMbI KyOOB U pa3HOCTH KyOOB JBYX BBIPQXKECHUH,
MHOFOWICHOR (GOpMyJIBI 1S Pa3JIOKEHUs HA MHOYKHUTENM BhIpakeHuii Buaa a'—b'u a” + b".
Buiuucnams 3HaueHUE BBIpAXXEHUN € IepeMEHHBIMU. [IpUMEHATH CBOMCTBA CTENEHU IS
KOHTpOHBHaSIpa6OTa Ne 2 Hpeo6pa3013aHI/I51 BI)Ipa)KeHI/II\/'I. Brimmonuars YMHOXCHHE OJTHOYJICHOB U BO3BCICHHUEC
OJIHOWJICHA B CTENEHb. [[pUBOINTH OAHOUWIEH K CTAHAAPTHOMY BUAY. 3allUChIBaTh
10 VYMHOKEHNE OIHOYIIEHA Ha
MHOTOYJIEH B CTAaHAAPTHOM BHUJIE, OTIPEEIATh CTENeHb MHOTOUIeHa. [Ipeobpa3oBriBaTh
MHOTOTICH MPOU3BEICHUE OJTHOYWIEHA U MHOTOWICHA; CYMMBI, Pa3HOCTH, IIPOU3BEICHUS ABYX
11 VMHOXKEHIE MHOIOWICHA Ha MHOTOWICHOB B MHOTOWIECH. BBIONHATH pa3ioKeHHE MHOTOUYJIEHA HA MHOKHUTEIN
MHOTOWIEH CIIOCOOOM BBIHECEHUST O0IIIET0 MHOXKHUTENS 32 CKOOKH, CIIOCOOOM TpYIITUPOBKH, 10
(dbopMynaM COKpamEHHOTO YMHOXKEHUS U C IPUMEHEHHEM HECKOJIBKUX CIIOCOOOB.
12 Paznoxenne MHOTOWICHOB Ha Hcnonp30BaTh ykazaHHbIE IPEOOpPa30BaHUs B IIPOLIECCE PEIICHUs YpaBHEHUH,
MHOXXUTeIH. BeiHecenune ob1ero JOoKa3aTelabCTBa yTBepxcz[eHI/Iﬁ, peuIeHns TEKCTOBBIX 3a1a4
MHOKUTEIIS 32 CKOOKH
13 Pa3znosxkeHrne MHOTOYWIEHOB Ha

MHOXUTENIH. MeToA rpynnupoBKU

KonTponbnaspadora Ne 3




Homep
naparpadga

Conep:kanuey4e0HOT0
MaTepHaJia

XapaKkTepHuCTHKA OCHOBHBIX BH/I0B J1eSITeJJbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX AelCTBHH)

14

[Ipou3sBenenne pa3HOCTH U
CYMMBI JIBYX BBIpaKEHUI

15

Pa3nocTth KBaspatoB AByX
BBIPKEHUMN

16

KBazpar cymmbl 1 KBagpar
Pa3HOCTH JIBYX BBIPAKCHUM.
KBazpaT cyMMBIHECKOIBKUX
BBIPAKECHUI

17

[IpeoOpazoBanre MHOTOUJICHA B
KBaJ[paT CyMMBbI WA PA3HOCTH
JIBYX BBIpaXC€HUH 1100 B KBagpaT
CYMMBI HECKOJIBKHMX BBIPAKEHUIA

Konrtponsnaspabdora Ne 4

18

CymMa U pa3HOCTh KyOOB IBYX
BBIPAKECHUI

19

IIpuMeHeHne pa3InyHbIX
CIOCcO00B pa3IoKEHUS
MHOT'OYJIEHa Ha MHOKUTENIN

IToBTOpEHME 1 CUCTEMATH3ALIMS
yueOHOro Marepuasna

KoHnTtponbHas
pabota Ne 5




Homep Conep:kanuey4e0HOT0 XapakTepucTHKA OCHOBHBIX BU/IOB J1€ITEJIbHOCTH YYeHUKA
naparpada MaTepuaia (Ha ypoBHe y4eOHBIX 1elcTBHI)
I'nasa 3
12 4
DOyHKUUHA
20 CBsi31 MEXTy BEIMIMHAMH. 2 IIpusooumsb puMepbl MHOKECTB, 3aBUCUMOCTEH MEXy BeIHUMHAMU. Pa3inuyaats cpeau
OyHKIHSA 3aBHUCHUMOCTEN (PYHKIIMOHATbHBIC 3aBUCUMOCTH.
Onucvleams TIOHSATHS: MHOXECTBA, ITyCTOTO MHOXKECTBA, 3aBUCUMON U HE3aBHCUMOM
21 Crioco6s1 3ananus byHKIHH 2 MePEeMEHHBIX, (YHKIIUH, apryMeHTa (PYHKINU; CIIOCOOBI 3aJaHUSI MHOXKECTBA U (DYHKIIUU.
DopMyIUpPOBATH ONPEICIICHUS: PABHBIX MHOKECTB, 00J1aCTH OTpeesIeHUsT (DYHKITUH,
22 I'paduk Gyakumn 2 oOrnactu 3HaueHUi QpyHKuuH, rpaduka QyHKUIKU, TUHEHHOW QyHKUINU, TPAMOit
- N MIPOITOPIIMOHAIIEHOCTH.
23 Jlunetinas Gpynkus, e€ rpadux 4

U CBOICTBA

Bviuucname 3Ha4ueHue (1)YHKI_II/II/I 110 3aIaHHOMY 3HAYCHUIO apTyYMCHTA. CocTaBlIiATh

[ToBTOpEHMEe U cucTeMaTU3aLus
yueOHOro Marepuaa

Tabnub! 3HaueHn GyHKun. CTpouTh rpaduk GyHKINH, 3a1aHHON Tabim4Ho. [1o
1 rpaduKy QyHKIUH, SBISAIOIIEHCS MO/IEIbIO pEalIbHOTO IIPoLiecca, ONPEACsaTh
XapaKTepUCTHKU 3Toro nporecca. CTpouTs rpaduk TuHeHHON QyHKIMH. ONuchBaTh

CBOMCTBA 3TUX (PYHKIMH

KonTponbnasipabora Ne 6 1
I'naea 4
Cucrembl THHEHHBIX YPABHCHUH 194
¢ IBYMS NepeMeHHbIMH
24 YpaBHeHUs ¢ ABYMSI 2 IIpusooums IpuMepHl: ypaBHEHHUS C JBYMsI IEPEMEHHBIMU; TMHEWHOTO YpaBHEHUS C
; y
NIEPEMEHHBIMU JBYMsI IEPEMEHHBIMU; CUCTEMBI ABYX JINHEHHBIX YPABHEHU C JBYMsI IEPEMEHHBIMU;
25 [ 3 peaJIbHBIX MPOLIECCOB, /ISl KOTOPHIX YPaBHEHUE C IBYMsI IEPEMEHHBIMU WM CHCTEMA
MHCHHOC YPaBHCHHE C IBYM YPaBHEHU C IByMS IEPEMEHHBIMHU SBJIIOTCS MATEMaTHYECKUMH MOJEIISIMHU.
MEPEMEHHBIMHA U €10 rpaduk Onpeoenamy, IBISETCS I NIapa YUCEI PEelIeHHEeM JaHHOTO YPaBHEHUS C ABYMS
26 CucreMbl ypaBHEHHH ¢ ABYMS 3 [EPCMCHHBIMH.

nepeMeHHbIMU. ['paduueckuii
METOJI PELICHUS CUCTEMBI IBYX

Dopmynuposamsy:
onpeoeienus: PEIICHNs] YPaBHEHHSI C IByMs IEPEMEHHBIMU; YTO 3HAYHUT PEIIUTH




Homep Conep:kanuey4e0HOT0
naparpada MaTepHaJia

XapaKkTepHuCTHKA OCHOBHBIX BH/I0B J1eSITeJJbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX AelCTBHH)

JIMHEWHBIX YPaBHEHUH C JBYMS

ypaBHEHUE C IByMS IEPEMEHHBIMH; rpauKa ypaBHEHUS C IBYMS IIEpEMEHHBIMU;

NepPEMEHHBIMH JMHEHHOTO YPaBHEHUS C IBYMs IEPEMEHHBIMHE; PEIICHHUS CUCTEMbI YPaBHEHUH ¢ ABYMS
- NIePEMEHHBIMY;
21 Pemenue CHCTCM JIMHCHHBIX 2 ceoticmea ypaBHEHUH C IByMsI IEPEMEHHBIMU.
YPpaBHCHHH METOZIOM Onucviéams: cBOCTBA IrpadMKa JIMHEHHOTO ypaBHEHHs B 3aBUCUMOCTH OT 3HAYCHUN
TIONICTAHOBKH KO3 PHUIHEHTOB, TpapUUECKII METO | pEIICHHs CUCTEMBI IBYX YPaBHEHUH C IBYMs
28 PeleHie creTeM THHEHHEIX 3 NIEPEMEHHBIMH, METO/ [TOJICTAHOBKU U METOJI CJIOKEHHS Il PELLICHUs] CUCTEMBI ABYX
ypaBHEHMU METOOM CIIOKEHHS JTMHEHHBIX YPAaBHEHHI C IBYMs TEPEMEHHBIMHU.
Cmpoums rpauk TMHEHHOrO ypaBHEHUs C IBYMs IlepeMeHHbIMU. Pemiate cuctemsl 1ByX
29 Pewenue 3amau ¢ moMoub1o 4 JIMHEHHBIX YPABHEHUH C ABYMsI [IEPEMEHHBIMH.
CHCTEM JINHEHHBIX ypaBHEHUN Pewamp TexcToBbIe 331a4, B KOTOPBIX CUCTEMA JABYX JMHEHHBIX YpaBHEHUH ¢ ABYMs
[IEPEMEHHBIMHU SIBJISIETCS MaTEMaTHUECKON MO/JIENIbIO pealbHOIO Ipolecca, u
Hosropenne u cncTemaTusauus 1 UHTEPIPETUPOBATH PE3YNIbTAT PEIIEHUS CUCTEMbI
y4yeOHOro MaTepuaia
Konrponbnas pabota Ne 7 1
I'naea 5
DJleMeHTbl KOMOMHATOPUKH 64
U ONHCATEJIbHON CTATHCTHKHU
33 OcHOBHBIE TIpaBUIIA 2 Onucwisams, 9TO SABISETCS NPEAMETOM U3y4ESHUS] KOMOWHATOPHKH, ITATIBI
KOMOWHATOPHUKH CTaTUCTHYECKOTO UCCIIEIOBAHMS, TIOHSATHS BRIOOPKH, T€HEPATHHON COBOKYITHOCTH,
CTaTUCTHYECKHE XapaKTEPUCTUKH COBOKYMTHOCTH JJAHHBIX: CpeiHee 3HaueHue, Mojia,
34 HauanbHbie cBeneHUS O 2 Pa3Max, MeJaHa BHIGOPKH.
CTATHCTHKE Ymems TpeiCTaBIATh ¥ YUTATH JTaHHBIC B BHJIE TAOJUI, KPYTOBBIX U CTOJIOYATHIX
[ToBTOpEHME U CHCTEMATH3AIIUS 1 | /wmarpamu, rpa¢ukos.

y4eOHOro MaTepuaa

Dopmynuposams KOMOUHATOPHBIE IIPAaBUIIA IPOU3BEACHUS U CyMMBI, ONIPE/IETICHUE




Homep
naparpadga

Conep:kanuey4e0HOT0
MaTepHaJia

XapaKkTepHuCTHKA OCHOBHBIX BH/I0B J1eSITeJJbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX AelCTBHH)

Kontposbraspabdora Ne 8

1 CTATUCTHUKH.
Pewams xoMOMHATOPHBIE 33/1a4U HA PUMEHEHHE MTPABUII TPOU3BEICHUS U CYMMBI.
1Iposodumsb IPOCTEHIIIME CTATHCTUYCCKUE HCCIICI0OBAHMUS

HOBTOpEHI/Ie H CUCTeMaTHu3anud

124,
y4eOHOI0 MaTepuaja
[ToBTOpEHME U cCUCTEMAaTU3ALUS 11
Kypca anredpsl 7 Kiacca
KonTponbnaspadora Ne 9 1




AJireopa 8 Kjaacc

3 yaca B Heaelro, Bcero 1054acos

Homep Conep:kanuey4e0HOTO XapakTepucTHKA OCHOBHBIX BU/IOB J1€SITEJIbHOCTH YYeHUKA
naparpada MaTepHaJia (Ha ypoBHe y4eOHBIX AelCTBHI)
I'nasa 1 44 4
PanuonanbHble BhIpaKeHUs
1 Panmonaneueie qpoou 2 Pacnosnasams 1ienvie paioHaabHble BEIPAXKEHUS, JPOOHbBIE palliOHALHBIE BHIPAXKEHUS,
_ MIPUBOJUTH IPUMEPHI TAKUX BBHIPAKECHUM.
2 OcHoBHOE CBOHCTBO 3 Dopmynuposams:
palOHAIbHOH1PO6H onpedenenus: palOHAIBHOTO BEIPAXKEHH)S, PAIOHAILHOMN IpOOH, 00IACTH ONpeIeTeH s
3 CrioskeHHe U BLIYMTAHNE 3 BBIPXKEHUS, TOXKIECTBEHHO PAaBHBIX BBIPAKEHHM, TOKIECTBA, 00JIaCTH OMPEICTICHUS
pAIOHATBHBIX APOOEii ¢ ypaBHEHUS, PaBHOCWJIHHBIX YPABHEHHH, YpaBHEHUS-CIEACTBHUSA, TOCTOPOHHETO KOPHS,
OMHAKOBBIME 3HAMEHATE/ISIMHI palMOHAIBHOTO YPaBHEHUSI, CTETIEHH C HYJIEBBIM I1OKA3aTEJIEM, CTEIIEHH C LIEJIbIM
OTPHUIIATEILHBIM TTOKa3aTeNieM, CTAaHAAPTHOTO BH/Ia YUCia, 00OpaTHON
4 Ci10’keHHE U BEIYUTAHHE 6 MIPOIIOPLIMOHAIIBHOCTH;
paloHaIbHBIX IpOOei ¢ C601icmea: OCHOBHOE CBOWCTBO PaIlMOHAIIBHON JPOOH, CTETICHH C IIEJIBIM TTOKa3aTeieM,
pa3HBIMH 3HAMEHATEISIMU . Kk
ypaBHEHUM, QYHKIUN Y = —;
KonTponbHasipabora Ne 2 1 X .
npasuia: CIOXKEHUs, BRBIYUTAHUS, YMHOXKEHHUS, ISTICHUS PAIllHOHATBHBIX IPOOEi,
5 YMHOXEHNE U JAeJIEHNE 4 BO3BECHUE PAIIMOHATLHOUN IpOOH B CTETICHB;
paroHaIbHBIX IPOOEH. Yycanosue paBeHCTBa JpoOu HYIIO.
Bo3Beaenue pannonaabHOM /loka3vléame CBOICTBA CTENEHU C LIEJBIM MTOKA3aTeJIeM, CBOMCTBA paBHOCHIIbHBIX
IpoOu B CTENEHb ypaBHEHUH.
Onucvieams rpa@uuecKkuii METOJT pellIeHUs] YpaBHEHHH ¢ O/IHOM MepeMeHHOM.
6 ToxnecTBeHHbIe TPeoOpa3oBaHus 7




Homep Conep:xkanuey4e0HOT0
naparpada MaTepHaJia

XapaKkTepHuCcTHKA OCHOBHBIX BH/IOB J1eAITeJJbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX AelCTBHH)

panrOHAJIBHBIX BBIpa)KCHI/Iﬁ

IIpumensims OCHOBHOE CBOWCTBO PALIMOHAIBHOM IpOOU IJIsi COKpAILCHHS U
IpeoOpa3oBaHusl PaMOHAIBHBIX ApoOei. IIpuBoIUTh palMoHanbHbIe IPOOH K HOBOMY

o
KontponpHaspadora Ne 3 1| (o6memy) snamenareno. Haxomnuts cymmy, pasHOCTh, MPOM3BEIEHHE 1 YACTHOE
7 PaBHOCHJIBHBIE yPABHEHHS. 3 panoHaAIBHBIX Jpo0Oei, BO3BOAUTH PAIMOHAIBHYIO IPOObh B CTETICHD. BBIHOJ'IHH:I:B
PaloHATbHEIC YDABHCHHS TOKJICCTBCHHBIC TIPEOOPA30BaHUS PALIMOHAIBLHBIX BBIPAKCHHM. r{pl/IMeHﬂTb CBOICTBa
CTETICHHU C TIEJIBIM TToKa3aTesIeM i IpeoOpa30BaHus BHIPAKCHUN.
3 C 4 3anucvieame 4ncIa B CTAHIAPTHOM BHJIE.
TCTCHE C [CITHIM Pewamb ypaBHEeHUsI ¢ IGPEMEHHOI B 3HaMeHaTese Apo0u, pallMOHAIbHBIC YPABHEHUS C
OTPHIIATEIIbHBIM MTOKa3aTeIeM HapaMeTpaMH.
i k
9 CBOHCTBA CTENICHH C LIEJIBIM 5 Bovinoaname mocTpoenue u uyreHne rpadpuka GyHKIyuu y = —
MOKa3areseM X
10 k 4
Oynkus Y =— u e€ rpapux
X
Konrtponsnaspabdora Ne 4 1
I'naea 2
KBaapaTHbie kOpHH. 254
JleiicTBUTEIbHBIE YHCJIA
11 Oynkims Y = X 1 eé rpaduk 3 Onucwviéams: MHOXECTBO HATYPAIbHBIX YUCEI, MHOXKECTBO IEJIbIX YUCEI, MHOKECTBO
paIMOHATIFHBIX YMCEN, MHOKECTBO JICHCTBUTEIIBHBIX YUCEI U CBSI3U MEXKITY dTUMU
12 KBagparHbie KOpHHU. 3 . 6 6
A ™ . YHCJIOBBIMH MHOXKECTBAMU; CBSI3b MEKIY OCCKOHCUHBIMU JICCATHYHBIMU JIPOOSIMH U
PUMETHIECKHH KBAJPATHDIH paIMoHaIBLHBIMU, UPPAIIHOHATBHBIMU YHACTAMH.
KOpeHb Pacnosnasams panmoHanbHbIe U UppalMOHaTIbHBIE Yncia. [I[puBOINTE IpUMEPHI
13 MHOKECTBO U €r0 IeMEHTEL 2 PAIHOHATBHEIX MHCEN 1 HPPALMOHANBHEIX MHCET. §
3anucwvieams ¢ TOMOIIBIO POPMYI CBOMCTBA JEHCTBUI ¢ NEHCTBUTENEHBIMH YUCIIAMHU.
14 [TonmuokecTBO. Omnieparu HaJ 2 Dopmynuposamo:
MHO>KECTBaMH.




Homep Conep:xkanuey4e0HOT0 XapakTepucTHKA OCHOBHBIX BU/IOB J1€ITEJIbHOCTH YYEeHUKA
naparpada MaTepuaJja (Ha ypoBHe Y4eOHBIX JeiicTBHIA)
onpeodeneHus: KBaAPATHOTO KOPHS U3 YKCIa, apu(h)METHUECKOTo KBapaTHOTO KOPHS U3
_ YHClia, MHOXKECTBA JICHCTBUTEIBHBIX YUCEIT;
16 CgoiicTBa apu(MeTHIECKOro 4 . o 2 o o N
ceoticmea: GyHKIUY Y = X, apu(pMETUUECKOT0 KBAJPATHOTO KOPHS KA Y =~/ X .
KBaJIpaTHOrO KOPHSI y LIU y - ap P PHL, QYHKIMH Y
Jloka3zvieams CBOWCTBA apU(PMETUIECKOTO KBAJAPATHOTO KOPHSL.
17 TO)KI[GCTBGUHHBIG npeoOpa3oBaHus 5 Crmpoums rpaduxu GyHKimii y = - y= X
BBIPAKEHUH, COMIEpKAIIUX .
Ipumenamo nonsTHE apuPMETHIECKOTO KBAIPATHOTO KOPHSI ISl BBIYMCIICHUS 3HAYCHHI
apudmeTHyecKre KBaJIpaTHbIE .
BBIpAKEHUH.
KOpHHU
p Ynpowamo BeIpaxeHus, coaepxaiiue apudmeTndeckue KBaapaTHeie KopHu. Pemath
N aBHeHMs. CpaBHMBATH 3HAUYEHUS BBIPAXCHUN. BHIOTHATH MpeoOpa3oBanue
18 ®ynkiua Y = /X u eé rpadux 2 yp P p peobp
BBIPXKEHUH C IPUMEHEHUEM BBIHECEHUSI MHOXKUTEIS U3-T10]] 3HAKa KOPHSI, BHECEHUS
TTOBTOPEHHUE U CHCTEMATH3ALHS 1 MHOYHTEJIS 110/ 3HAK KOPHS. BBHIOTHATE OCBOOOXKIEHHE OT HPPAIIMOHATILHOCTH B
yueGHOro MaTepuaa 3HaMEHaTeNe JpOoOH, aHAIN3 COOTHOIICHUIM MEX/1y YMCIOBHIMU MHOXXECTBAMH U UX
3JIEeMEHTaMU
KonTponbnasipabora Ne 7 1
I'nasa 3 26 4
KBanpartHnbie ypaBHeHHsA
BaJpaTHbIC YPABHEHMUS. acnosHasams ¥ TPUBOJUTH MPUMEPHI KBAPATHBIX YPAaBHEHUN pa3UYHBIX BUJIOB
19 K 3 P
Pemnienne HEMOTHBIX KBAIPATHBIX (TIOJTHBIX, HEMIOJTHBIX, IPUBEAEHHBIX ), KBAJPATHBIX TPEXUICHOB.
ypaBHEHUH Onucviéams B 00111eM BUJIE pellICHHE HEMOIHBIX KBAaJPAaTHBIX YPaBHEHUH.
20 @ - 4 Dopmynuposamsy:
OpMYyJia KOPHCH KBA/IpaTHOTO onpeodenenus: ypaBHEHUs MIEPBON CTETIEHU, KBaIPpaTHOTO YpaBHEHUS; KBaIPaTHOTO
YPaBHCHIA TpEXWICHa, TMCKPUMUHAHTA KBaJPaTHOTO YPaBHEHUS M KBAIPATHOTO TPEXWICHA, KOPHS
21 Teopema Buera 3 KBaJ[paTHOTO TPEXUWIeHa; OMKBAaPAaTHOIO ypaBHEHUS; I€JICHUS HAlleJI0 MHOTOUJICHOB,
KOPHSI MHOTOWIEHA, 11eJI0T0 PallMOHaJIbHOTO YPaBHEHNUS;
KonrponpHasgpabora Ne 8 1 cgolicmea KBaJJpaTHOTO TPEXUIIECHA;
o meopemy Buera u 06paTHyIO el TeopeMy, TEOpeEMY O JeJIE€HUN MHOTOWIEHOB C OCTaTKOM,
22 KBanpaTHeiiTpéxuineHn 3




Homep Conep:xkanuey4e0HOT0 XapakTepucTHKA OCHOBHBIX BU/IOB J1€ITEJIbHOCTH YYEeHUKA
naparpada MaTepuaia (Ha ypoBHe y4eOHBIX 1elcTBHI)

23 Pemienne ypaBHeHui, 5 Teopemy besy, Teopemy 0 11e710M KOpHE 1EJI0r0 palliOHATBHOTO YPaBHEHUS.
CBOJSIIUXCS K KBaJPaTHBIM 3anucvieamsv 1 foKa3bIBaTh (HOPMYITy KOpHEH KBaJIpaTHOTO ypaBHeHus. VccnenoBarh
YpaBHCHUAM KOJINYECTBO KOpHeﬁ KBaJApaTHOI'O YpaBHCHHA B 3aBUCHUMOCTHU OT 3HAKa €Tro

JTUCKPUMHUHAHTA.
24 PanoHanbHEIC yPaBHEHN KaK S | Jokasvisamsmeopemvi: Buera (Ipsmyro 1 06paTHYIO), 0 PA3IOKEHUH KBAIPATHONO
MaTeMaTHICCKUe MONCITH TpEXUJieHa HA MHOXKHUTEIH, O CBOMCTBE KBaIPATHOTO TPEXUIIEHA C OTPULIATEIHHBIM
PCAIBHBIX CHTYallH JUCKPUMHHAHTOM, TeopeMy be3y U ciecTBHS U3 Hed, TeopeMy O IeIOM KOPHE IeI0oT0
[ToBTOpEHHE U CUCTEMATH3ALIMS 1 PallMOHAIBLHOTO yPaBHCHUA. 5 5
yIeBHOTO MaTepHana Onucwviéams Ha IpUMEPaX METO 3aMEHbI IEPEMEHHOM sl pEIIeHUs YPaBHEHUH.
Haxooums KOpHU KBaJIpaTHBIX YpPaBHEHUHN pa3InYHbIX BUAOB. [IpuMeHsaTs TEOpEMY

Kontponsuaspabdora Ne 9 1 Buera u oOpatHyto eif TeopemMy. BBIMOMHATH pa3iokeHue KBaJpaTHOro TPEXUICHA Ha
MHOXUTCIIN. HaXOILI/ITI) KOpHU ypaBHeHHfI, KOTOPBIC CBOAATCA K KBaAPATHBIM.
CocTaBnaTh KBaipaTHbIC ypaBHEHUS U YPaBHEHHsI, CBOSIINECS K KBaJAPATHBIM,
ABJIIIOINUECA MATEMATHUICCKUMU MOJCTIAMHA PCAJIBHBIX CI/ITyaIII/II\/JI.
Pewams ypaBHEHUS METOIOM 3aMEHBI TIEPEMEHHOM.
Haxooumpe 1ienpie KOpHU 1ET0T0 PAIlIOHAIBHOTO YPaBHEHHS

IMoBTOpEeHUE U cHCTEMATH3 AU 10 4
y4eOHOro MaTepuasa

[ToBTOpEeHHE U CUCTEMATHU3AIIHS 9

Kypca anredpsl 8 kiacca

Kontponbnaspadora Ne 10 1




AJireopa 9 Kjaacce

3 yaca B Heaelo, Bcero 105 yacos

Homep CopepxanueyueOHOro XapaKTepuCcTHKA OCHOBHBIX BI/IOB J1eSITeJIbHOCTH YYeHHKA
naparpadga MarepuaJjia (Ha ypoBHe y4eOHBIX JeHCTBHIl)
I'naga 1 404
KeaaparuynasgpyHkumus
1 OyHKIMSA 3 Onucvieamvnonsmus: GYHKIMH KaK MPABHUJIA, YCTAHABIUBAIOLIETO CBSA3b MEXY
3JIEMEHTaMU JIBYX MHOXECTB, OTOOPa)KEHHsI OJTHOTO MHOKECTBA Ha IPYroe Kak CHHOHUM
2 Bo3spacranue u yObiBaHue 5 TOHSTHS (YHKIIHH, CIOKHOMN (DyYHKIIHH.
byuxmm. Haubonbiee 1 Onucviéams criocoObl 3a1aHUs PYHKIIUH, METOJ] HHTEPBAJIOB.
HaMMEHbIIIEe 3HAYCHUST (PYHKIUU Dopmynuposams:
3 Y&THBIE M HeYETHBIE BYHKIH 2 onpeodenenus: Tpapuka GQyHKIMH, HYIS QYHKIIUHN; TPOMEXYTKOB 3HAKOIIOCTOSIHCTBA
(GbyHKIMY; QYHKIMM, Bo3pacTarolel (yObIBarollel) Ha MHOKECTBE; YETHON M HEUETHON
4 [Toctpoenue rpadpukoB GyHKIURY 3 (GyHKIMH, HAMOOIBIIET0 U HAMMEHBIIIET0 3HaUeHUH (PYHKINH, KBaJpaTUYHOU (DYHKIIMH;
=kf (x), y = f (kx) KBaJIpaTHOTO HEPABEHCTBA;
N meopemulo c80Licmeax: BO3pacTarolel n yosiBatoei GyHKIMY, YETHON 1 HeUETHON
5 [Toctpoenue rpadgukoB GyHKIMIAY 3 byHKI@A;
=f+bny=1(x+a) ceolicmea KBaJJpaTUUHON (DYHKIIMK; IPaBUiIa MOCTPOSHUS rpauKoOB GyHKIUI
6 ToctpoeHne rpaduKoB GyHKIHHAY 3 CIIOMOIIbIO TipeoOpa3zoBanwuii Buma f (x) — f(x) + b, f(x) — f(x + a), [ (x) = kf (x),
=f(x)uy=|fX)| fx) = f(kx), fx)—f(lxDu f(x) = |f )]
/Jloka3zvleamys: TeOpeMbl 0 CBOMCTBAX Bo3pacTarolie (yOriBaromiei) G yHKIUH, YETHON U
KonrponsHnaspabdora Ne 1 1 He4ETHON YHKIUH.
7 L ——— 5 mepoumb rpadukn QyHKIUH ¢ TOMOIIEIO0 MpeodpazoBanuii Buaa f (x) — f(x) + a,
9 x) = f(x+a),f(x)—kf(x),fx) —fkx), f(x)—f(x])uaf (x) > |fX)].
rpaduK u cBoiicTea Cmpoumps rpaduk kBagpatuyHon pyHkuuu. [To rpaduky kBagpatnyHoN GyHKIUU
8 Pemienue kBasipaTHBIX HEPABEHCTB 4 OMHCHIBATE €C CBOKCTBA.




Homep Conep:xkanuey4e0HOTO XapakTepucTHKA OCHOBHBIX BU/IOB J1€SITEJIbHOCTH YYeHUKA
naparpada MaTepuaJja (Ha ypoBHe y4eOHBIX AelCTBHH)

9 Pemenue HepaBeHCTB METOIOM 6 Onucvléams CXeMaTUIHOE PACIIONIOKEHHE MapadoIbl OTHOCUTENIFHO OCcH abCIuce B

MHTEPBAJIOB 3aBUCHMOCTH OT 3HaKa cTapiuero Ko3QpQpuiueHTa u AMCKPUMHUHAHTA COOTBETCTBYIOLIETO
- KBaJpaTHOr0 TPEXYIICHA.

10 Pacnono;erHUe HyIen 3 Pewamys xBanpaTHbIC HEPABEHCTBA, UCIOJIB3Ys CXEMY PACIOJIOKEHUS MapadoIbl
KBaApaTU4YHOU (I)yHKLI}/H/I OTHOCUTEIILHO OCH a0CIMCC, HEPABEHCTBA METOI0M HHTEPBAJIOB.
OTHOCHTEIIBHO TAHHOH TOUKH Hccneoosams ycinoBus pacioioKeHUs HyJIei KBaApaTUIHON (YHKIIUM OTHOCUTEIHHO
IToBTOpEHHE U CHCTEMAaTH3ALIUS 1 38aHHBIX TOYCK
yueOHOro Marepuaina
KonTponbHasipabora Ne 2 1

I'naga 2
YpaBHeHus ¢ AByMsI lepeMeHHbIMH 184.
U UX CHCTEeMBbI

11 VYpaBHEHuUE € 1ByMs 4 Onucvieams rpaQUUecKUii METOJT PELLIEHUS] CUCTEMBI JIBYX YPaBHEHUH C ABYMs

HNEpEMEHHBIMU U ero rpaduk MIEPEMEHHBIMH, METOJI ITOJICTAHOBKU Y METOJ, CJIOKEHUS U YMHOKEHUS, METOJ 3aMEHBI
MEPEMEHHBIX ISl PEIIEHUsI CUCTEMBI JIBYX YPaBHEHHH ¢ ABYMS [IEPEMEHHBIMHU.

12 I'paduueckue METO/Ibl PELICHHS 3 Dopmynuposams:
CHCTCM yPAaBHCHHH € ABYMi onpedeneHus: PEIICHUS] YpaBHEHUS C IBYMsI IEpEMEHHBIMHU, TpadKa ypaBHEHHUS C ABYMS
TICPCMCHHBIMH NIEPEMEHHBIMH, PABHOCUIIBHBIX CUCTEM YpaBHEHUH C IBYMs IEPEMEHHBIMH, CUCTEMbI-

13 PelueHye CHCTEM ypaBHEHHIA ¢ 4 CIIEICTBUS, OJJHOPOITHOTO MHOTOWJIEHA, CHMMETPHUYECKOI0 MHOTOUJIEHA;
JIBYMS TIEDEMEHHBIMH METOIOM npasuna OCTPOEHUS TpapUKOB ypaBHEHUH C TOMOIIIBIO TpeoOpa3oBaHuil BUIA
OJCTAHOBKH U METOIaMH F(x;y)=0—>F(x+ay) =0Fxy=0>Fxy+b) =0 Fkxy =0—F-XYy)=0,
CJIIOKCHHUSA U YMHOXKXECHUS F()C,' J’) =0— F(X,‘ _y) = 0’ F(X; y) =0— F(]OC, y) = 0: F(X,' J/) =0— F(X,' k)’) = 0’

F;y)=0—F(x|;y) =0, Fx;y) =0— F(x; [y) = 0;
14 Meron 3aMeHBI IEPEMEHHBIX U 5 MemoOvl: TIOACTAaHOBKH, CIIO’KEHHSI, yMHOKEHUS, 3aMEHBI IEPEMEHHBIX JJIS1 CUCTEM JIBYX

JIPYTHE CIIOCOOBI PelIeHuUs
CHCTEM ypaBHEHUM C IBYyMS
MepeMEHHBIMU

YPaBHEHUH C JBYMS IEPEMEHHBIMU;
meopembi: O CBOMCTBAX PABHOCWIBHBIX CUCTEM YPABHEHUH, O CHMMETPUYECKOM




Homep Conep:xkanuey4e0HOTO
naparpada MaTepHaJia

XapaKkTepHCTHKA OCHOBHBIX BH/IOB J1eAITeJJbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX AelCTBHH)

[ToBTOpEHME U CUCTEMATU3AIIHS 1 MHOTOYJICHE
yueOHOro Marepuana
KontponbraspabdoTa Ne 3 1
I'nasa 3
HepaBeHncTBa ¢ AByMsl mepeMeHHBIMH 174
U UX CHCTEMBI. )
Jloka3aTejJbCTBO HEPABEHCTB
15 HepaBencTBa ¢ iByms 3 Onucvleamvnonsamus: HEPABEHCTBA C ABYMS IIEPEMEHHBIMHU, CHCTEMBI HEPABEHCTB C
MePEMEHHBIMH JBYMsI IEPEMEHHBIMU, TpapUUeCKre METO bl PEIICHUS CUCTEM JIBYX HEPaBEHCTB C IBYMS
16 3 MIePEMECHHBIMH.
CucTeMbl HEPaBEHCTB C IBYMA Onucwviéams: OCHOBHBIE METO/IbI JOKA3aTEIbCTBA HEPABCHCTB.
TICPeMCHHBIMH Dopmynruposams:
17 OCHOBHBIE METOJIBI 5 onpeoeneHus: PellieHUs] HEPABEHCTBA C IBYMsI IEPEMEHHBIMH, Tpadrka HEpaBEHCTBA C

A0Ka3aTCJIbCTBAa HCPABCHCTB

ABYMA IEPEMCHHBIMH, JIMHEWHOTO HCPABCHCTBA C ABYMA NICPEMCHHBIMHA, PaBHOCUJIBHBIX

18 HepaseHncTBa Mexny cpeJHUMHU
BenmMunHamMu. HepaBeHcTBO
Komm — ByHsikoBckoro

CHUCTEM YPAaBHEHUIC IByMS [IEPEMEHHBIMU.

4 Jloka3vieamsb: HEPABEHCTBA MEKY CPEHUMH BEITMYMHAMU, HEpaBeHCTBO Ko — byHs-
KOBCKOTO.

H306pasxcams Ha KOOPAUHATHOM MJIOCKOCTU MHOXECTBA TOYEK, 3a/1aBa€Mble

HEPABCHCTBAMU C ABYMA NIECPEMCHHBIMH U UX CUCTCMAMMU.

Hosropenue u chcrematusanus 1 IIpumensims OCHOBHBIE METOJIBI JIOKA3aTEIhCTBA HEPABEHCTB
yueOHOro Marepuaa
Kontponbraspadota Ne 4 1
I'naBa 4 104
DJieMeHThI MPUKJIATHOHMATEeMATHKH )
19 MaremaTtuueckoe 3 IIpusooums npumepuwl:

MOJIEJTUPOBaHUE

MaAaTEMAaTUYCCKUX MO)ICJ'ICI\/'I PCATBbHBIX chyauHﬁ; NMPUKIAAHBIX 3a1a4; HpI/I6J'II/I)KéHHI)IX




Homep Conep:xkanuey4e0HOTO XapakTepucTHKA OCHOBHBIX BU/IOB J1€SITEJIbHOCTH YYeHUKA
naparpada MaTepuaia (Ha ypoBHe y4eOHBIX AelCTBHH)
20 [IpouieHTHBIEPACUETHI 3 BEJIMYUH.
- Dopmynuposamsy:
21 [IpubmmKeHHbIE BLIMUCICHUA 2| onpedenenus: aBCOTIOTHOM MOTPEITHOCTH, OTHOCHTETBHOM MOTPEITHOCTH.

TTOBTOpEHHE 1 CHCTEMATH3AIHIS 1 Onucwviéams 3Tanbl pelIeHUs TPUKIATHON 3a/1auH.

y4e6HOro MaTepHana Hoaczmmz; U 3anucviéams GOpMyITy CI0KHBIX TPOLEHTOB. [IpOBOIUTH MPOIICHTHBIE
PacuéThl ¢ UCIIOIB30BAHUEM CIIOKHBIX MTPOLIEHTOB.

KonTponbnaspadora Ne 5 1 Pewiams TexcToBbIE 3a1a41, B KOTOPBIX CUCTEMA JBYX YPaBHEHUI C IByMS IEPEMEHHBIMU
SIBJIETCS MATEMATUYECKON MOJIENIbIO PEaIbHOTO MpoIlecca, U HHTEPIPETUPOBATh
pe3yJIbTaT PELICHUS] CHCTEMBI.

Haxooums TOYHOCTH IPUOIMKEHUS IO TaOIUIE MPUOIMKEHHBIX 3HAUCHUN BEIIMYUHBI.
Hcnonw3oBarh paznuyHbie POpMBI 3a1TUCH TPUOIMIKEHHOTO 3HAUCHUSI BEJIMUNHBI.
OnenuBaTh NpUOINKEHHOE 3HAYCHUE BETUYUHbI
I'naea 5
DJieMeHTbl KOMOMHATOPUKH 19u.
U TEOPUH BEPOATHOCTEH
22 Metoa MmaTeMaTHUECKOit 2 IIpusooumvnpumepsi: THAYKTUBHBIX PAcCyKACHUHN, UCIIOIb30BaHUS KOMOMHATOPHBIX
WHIYKIAH MIpaBWJI CyMMBI Y IPOU3BEICHMSI; CITy4allHbIX COOBITUMH, BKIIIOYAs IOCTOBEPHBIE U
HEBO3MOXHbIE COOBITHUS; OTBITOB C PABHOBEPOSTHBIMU HCXOAAMU; UCTIOJIb30BaAHMS
23 OcHosHble NpaBuIia 3 BEPOSITHOCTHBIX CBOMCTB OKPY’KAIOIIMX SBJICHUMN.
kombuHaropuky. IlepecTaHoBKy Onucvléams METOJ MaTEMaTHYECKON MHIYKIIMH, PAa3JIMUHbIE CXEMbI J10KA3aTEeIbCTBA
24 PasMelreHs 2 METOJIOM MAaTeMaTU4eCKON MHIYKIINH.
Dopmynuposamsy:
25 Coueranus 4 onpeoeneHus: yIOpsIOUEHHOTO0 MHOYKECTBA, IEPECTAHOBKH, Pa3MEIICHUs, COUETaHMUs,
JIOCTOBEPHOT'O COOBITHS, HEBO3MOXKHOT'O COOBITHUS; KJIACCHUECKOE ONpeieTIeHHE
26 LIaCToIa U BEPOSITHOCTD 2 BEPOSTHOCTH
cATyHalHOro CoOhITHA npasuna: KOMOMHATOPHOE MPABUIIO CYMMbI, KOMOMHATOPHOE MPAaBUJIO ITPOU3BEICHUS.
27 Kraccuueckoeonpe/ieneHne 2 Jokazvieame ¢popmynsi: 1751 HAXOKAESHUS KOJTMUYECTBA EPECTAHOBOK, Pa3MELICHUH,

BCPOATHOCTHU

COYETaHUM, BBIPAYKAIOIIUE CBOMCTBA COYETAHUM.




Homep Conep:xkanuey4e0HOTO XapakTepucTHKA OCHOBHBIX BU/IOB J1€SITEJIbHOCTH YYeHUKA
naparpadga MaTepuaJja (Ha ypoBHe Y4eOHBIX JeiicTBHIA)
28 Boruncnenue BeposiTHOCTEH C 3 1Ipo6o0ums ONBITHL CO CIyYallHBIMU UCXOHAMH.
HOMOILBIO TIPABUII [TosicHATE ¥ 3anuchIBaTh POPMYITY HaX0XKJIEHHUS YaCTOThI CIy4alHOTO COOBITHS.
KOMOWHATOPHUKH OnwuceIBaTh CTATUCTHYECKYIO OIIEHKY BEPOSITHOCTH ClTydaitHOro coobitus. HaxonuTs
BEPOSATHOCTh CIYy4aHOr0 COOBITUS B OIBITAX C PABHOBEPOSATHBIMU UCXOJaMU
Konrponsuaspabdora Ne 6 1
I'naga 6 194
YucJ10BbICNIOCI€10BATEIbHOCTH )
29 YucnoBble NOCIEI0BATEIBHOCTH 2 IIpusooums npumepsl: IOCIEAOBATEILHOCTEH; YMCIOBBIX OCIEI0BATEIBHOCTEN, B
YaCTHOCTH apU(PMETUIECKON B TEOMETPHUUECKON MPOTPECCU; YNCIOBBIX
30 AprdmeTiieckas Nporpeccus 3 IoCcJe10BaTeNbHOCTEN, UMEIOLIMX MPEJIEN; UCIOIb30BAHUS MOCIIE0BATEILHOCTEH B
31 CyMMa N TIepBbIX WICHOB 3 peanbHOM )KM3HHU; 3371a4, B KOTOPBIX PACCMaTPUBAIOTCS CyMMBI ¢ 0€CKOHEUHBIM YHCIIOM
apu(MeTHYECKON MPOrpeccHu C/laracMbIX.
Onucvieams nonamus. OCIEI0BATEIbHOCTH; YWIEHA II0CIIE10BaTEIbHOCTH; KOHEUHOM
32 ['eomeTpuyeckas mporpeccust 3 M0CTIeI0BATENbHOCTH; OECKOHEUHOM MOCIe10BaTeIbHOCTH; IOCIEJ0BATEILHOCTH,
HMEIOLIEH Mpezest; cnocoObl 3aaHusl OCIEeI0BaTeNbHOCTH; B YEM COCTOUT 3a]a4a
33 CymMa N mepBhIX WICHOB 2
. CYMMHPOBaHMS.
TCOMCTPHHCCKOU TIporpecchu Buviuucnams uneHsl nocnaen0BaTeNbHOCTH, 3a1aHHOM pOpMYIIOl N-To YieHa WK
34 T[IpeacTaBnenue o mpemene 2 PCKYPPCHTHO.
nocnenosarensHoct. Cymma Dopmynuposams:
6eCKOHEUHOH FeOMETPUUECKOI onpeoeneHus: CTVauHOHapHoﬁ MOCJIEI0BATENbHOCTH, apU(PMETUYECKON POrPECCHH,
nporpeccu, y kotopoii | q | <1 reOMETPHYECKON TPOTPECCUH;
c6olicmea 4ICHOB T€OMETPUUECKON U apu(METUYECKON POTPECCHil.
35 Cymmuposanue 2 3aoasame apuPMETUYECKYIO U TEOMETPUUECKYIO ITPOTPECCUN PEKYPPEHTHO.
3anucvisame 1 dokazvieams: GOPMYIIbI OOIIETO WieHa apupMeTHIEeCKOH 1
[ToBTOpEHME M cucTeMaTU3aIUs 1 o o N
TreOMETPHUECKON TTpoTrpeccuii, GOpMyITbI CyMMBI N TIEPBBIX WICHOB apH(PMETHICCKON 1
yueOHoro Matepuana reOMEeTPUUECKON Iporpeccuii; GopMyIibl, BEIpaXKatoIUe CBOMCTBA YWICHOB
KouTponsHaspabota Ne 7 1 apu(pMeTHYECKONW U T€OMETPUIECKON MPOrPecCHii.

Boviuucisms cyMMy OECKOHEYHOM T€OMETPUUECKOM Mporpeccuu, y kotopoi | g | < 1.




Homep
naparpadga

Conep:xkanuey4e0HOTO
MaTepHaJia

XapaKkTepHCTHKA OCHOBHBIX BH/IOB J1eAITeJJbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX AelCTBHH)

[IpencraBnsaTh OeCKOHEUYHBIE TIEPUOAUUYECKUE APOOU B BUJIE OOBIKHOBEHHBIX.
Pewamp necnoxHble 3371a4d HA CYMMUPOBaHKE

HOBTOpeHHe H CUCTeMaTHu3alnud

174.
y4eOHOro MmaTepuaJia
[ToBTOpEeHME U CUCTEMATH3AIIHS 16
Kypca anredpsl 9 kiacca
Kontponbaast pabota Ne 8 1




I'eoMmeTpusa. 7 Kiacc

(2 yaca B Henento, Bcero 70 4acon)
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2 2 Copepxanue yueOHOT0O KoanuectBo XapaKTepuCcTHKA OCHOBHBIX BH/IOB J1eSITeJIbHOCTH YYeHUKA
é g MarepuaJjia 4acoB (Ha ypoBHe y4eOHBIX JAelcTBHUIl)
=
I'naga 1
pocreiimme 15
reomerpuyeckue Gpurypsi
1 HX CBOMCTBA
1 Touku u npsMbIe 2 IIpusooums IpUMeEpHI TEOMETPUIECKUX (PUTYD.
5 OTpesoK u ero AmmHa 3 Onucvléams TOUKY, MIPSIMYIO, OTPE30K, JIyY, YTOJl.
Dopmynuposamy:
3 Jlyd. Yron. W3mepenue yriios 3 onpeodenenus. paBHbIX OTPE3KOB, CEPEMHBI OTPE3Ka, PACCTOSHUSI MEXAY JIByMsI TOUKaMH,
4 CMEsKHBIE 1 BEPTHKATHHBIC 3 JIOTIOJTHUTEIBHBIX JTydel, pa3BEPHYTOTO yIila, PaBHBIX YIJIOB, OMCCEKTPHCHI yTIJa,
yTIIBI CMEIHBIX 1 BEPTHKATLHBIX YIJIOB, IEPECEKAIOMMXCS NPAMBIX, MEPIICHAMKYIAPHBIX
MPSIMBIX, TIEPIICHIUKYJIISIPA, HAKIIOHHOW, PACCTOSHUS OT TOYKH 10 TIPSMOIA;
S Ileprien MKy nApHbIE IPAMBIC 1 ceoticmea: PACIIONIOKEHHs TOUEK Ha IPSIMON, U3MEPEHUSI OTPE3KOB U YIJI0OB, CMEXHBIX U
AKCHOMEI 1 BEPTUKAJBHBIX YTIIOB, MEPIICHINKYIISIPHBIX MPSIMBIX; OCHOBHOE CBOWCTBO MIPSIMOIA.
Knaccugpuyuposamo yripl.
Tlosropenne 1 1 Jloka3zvléamp. TEOPEMBI O TIEPECEKAIONMINXCS IPAMBIX, O CBOHCTBAX CMEXKHBIX U
CHCTEMATH3aIs YIEOHOTO BEPTHKAILHBIX YIJIOB, O €JMHCTBEHHOCTH MPSIMOH, TIEPIIEHIMKYIISPHOM TaHHOM (Cryyai,
MaTcpHajia KOI'JIa TOYKA JIEKUT HA JAHHOM IPAMOiA).
KoHTposbHas padota Ne | 1 Haxooums nnvHy oTpe3ka, TpalyCHyI0 Mepy yIJia, HCIIOJIb3Ys CBOMCTBA UX U3MEPEHUH.

H306pasicams ¢ TOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB '€OMETPHUYECKHE (PUTYPHI:
OTpPE30K, JIy4, YIOJI, CMEKHbIE M BEPTUKAJIbHBIE YTJIbl, IEPICHIUKYIAPHBIEC IPSIMBIE,
OTPE3KH U JTYUH.

llosachams, 4TO TaKOE aKCUOMa, OTIPEICIICHUE.

Pewamyo 3ajaun Ha BBIYUCIIEHUE U J0KA3aTEIbCTBO, IIPOBOJS HEOOXOMMBbIE
JI0Ka3aTeNlbHbIe PacCyKACHUs
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2 e Conep:xkanue y4eOHOTo KouunvecTBo XapakTepucTHKA OCHOBHBIX BU/IOB J1€ITEJIbHOCTH YYeHUKA
z . N
= % MaTepHaJa 4acoB (Ha ypoBHe y4eOHBIX AeliCTBHI)
=
I'naea 2 18
TpeyrojbHuku
7 PaBHble TpeyroabHUKH. 2 Onucvléams CMBICT TIOHATHS «paBHBbIE PUTYpBI». [IpUBOAUTE PpUMEPHI PaBHBIX QUTYP.
Bricora, menuana, H300pasxcams M HAXOAUTH HA PUCYHKAX PAaBHOCTOPOHHHE, paBHOOEAPEHHBIE,
OucceKkTpuca TpeyrojbHUKa MIPSIMOYTOJIbHBIE, OCTPOYTOJIbHBIE, TYIIOYTOJIbHBIE TPEYTOJbHUKH U UX JIEMEHTHI.
o o Knaccugpuyuposams TpeyroibHUKH 110 CTOPOHAM H YTJIaM.
8 I[TepBblii 1 BTOpO# NpU3HAKU 5 puyup peyr p yr
Dopmynuposamy:
PaBEHCTBA TPEYTOJbHUKOB
onpeoeneHus; OCTPOYTOJIbHOTO, TYIOYTOJIbHOTO, IPSIMOYTOJILHOTO, paBHOOEIPEHHOTO,
9 PagHOOEIpEHHbBIN 4 PaBHOCTOPOHHETO, PA3HOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPUCHI, BBICOTHI, MEIUAHBI
TPEYTOJbHUK M €70 CBOKWCTBA TpEYTroJbHUKA, paBHBIX TPEYIOJIbHUKOB; CEPEIUHHOIO IICPICHAUKYIIIPaA OTPE3Ka,
10 [Tpu3Haky paBHOOEAPEHHOTO 2 TIepuMeTpa TpCYroIbHIKA,
TPeYrONbHIKA ceoticmea: paBI:I’O6eI[peHHOFO TPEYroJbHUKa, CEPEAMHHOTO MEPIICHINKYIspa OTpe3Ka,
OCHOBHOT'O CBOWCTBA PaBEHCTBA TPEYIOJIbHUKOB;
11 Tpernii mpu3HaK paBeHCTBA 2 NpU3HAKU: PAaBEHCTBA TPEYTOJIbHUKOB, PABHOOEAPEHHOTO TPEYTOJIbHUKA.
TPEYTOJIbLHIKOB /Jloka3vleame TEOPEMBIL: O €TUHCTBEHHOCTHU MPSIMOH, NEPIEHANKYIISIPHOMN TaHHOM (Citydaid,
12 Teopemsl 1 KOTI'JIa TOUKA JIEKUT BHE IaHHOU MPSMOIA); TpU NMPH3HAKA PaBEHCTBA TPEYTOJIbHUKOB;
MIPU3HAKH PaBHOOEAPEHHOTO TPEYTOJIbHUKA; TEOPEMBI O CBOMCTBAX CEPEINHHOTO
TloTopenne u 1 TEPIEHANKYIIAPA, PABHOOEIPEHHOTO U PABHOCTOPOHHETO TPEYTONBHUKOB.
CHCTEMATH3AIHs yIeOHOTO Pa3vsachamp, 4To TAKOE TEOPEMA, OIUCHIBATH CTPYKTYPY TeopeMbl. OOBACHATH, KAKYIO
Marcpuaia TEOPEMY Ha3bIBAIOT OOPATHOMN JaHHOM, B UEM 3aKIIFOYAETCsS METO J0KA3aTENbCTBA OT
KOHTpOHBHaH pa6OTa Ne 2 1 IIPOTHUBHOTO. HpI/IBO)II/ITB IIPUMEPHBI UCIIOJIB30BAHUA OTOTO METO/1A.
Pemrate 3a1a4n Ha BBIYMCIICHHUE U JI0OKA3aTEIbCTBO
I'nasa 3
IMapauieasHbie npsamsbie. Cymma 16
yIJI0B TPeYroJbHUKA
13 [TapanienpHble MpsMBbIE 1 Pacnosnasams Ha yepTexax napajiebHbIE IPSMBIE.
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2 e Conep:xkanue y4eOHOTo KouunvecTBo XapakTepucTHKA OCHOBHBIX BU/IOB J1€ITEJIbHOCTH YYeHUKA
é 8 MarepuaJjia 4acoB (Ha ypoBHe y4eOHBIX JeicTBHIl)

=

14 [TpusHaky napauieIbHOCTU 2 N306paxaTh ¢ MOMOILIBIO IMHEWKH U YTOJIbHUKA MapalljieNIbHbIe MPsSMBbIE.
IPSIMBIX Onucvleams yribl, 00pa30BaHHbIC MTPH NIEPECCUCHUH JIBYX MPSMBIX CEKYILEH.

15 CaotlicTBa apamieIbHbIX 3 Popmynuposamo:

IPAMBIX onpedeneHus; TAPAIIEIbHBIX MPSAMBIX, PACCTOSHUS MEX 1Y NapaieIbHbIMU IPSIMBIMU,
BHEILIHETO YIJIa TPEYroJIbHUKA, TUIIOTEHY3bl U KaTeTa;

16 CymMma yriioB TpeyrojibH1Ka 4 ceoticmeéa. apaJlJIeNbHbIX NPSAMBIX; YIJIOB, 00pa30BaHHBIX MPU IEPECCUEHUN

17 TIpSMOYTOBHBI 2 rapajuieIbHbIX MPSAMBIX ceKyumeI?I; CYMMBI YJIOB TPEYTOJIbHUKA; BHEIIHETO yria
TPeYrOTbHUK TPEYroJIbHUKa; COOTHOMICHHUIT MENly CTOPOHAMH 1 YIJIaMH TPEYTobHUKa;

MPSIMOYTOJIBHOTO TPEYTOJIbHUKA; OCHOBHOE CBOMCTBO MapaJlICJIbHBIX IPSIMBIX;

18 CBoiicTBa IPsMOYTOJIBHOTO 2 NpU3HaKy. TAPAJUICIBHOCTH IPSIMBIX, PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJIbHUKOB.
TpEYTrojabHNKa Jloxazvieams: TEOpEMBI O CBOMCTBAX MApPALIECIbHBIX MPAMBIX, O CYMME YIJIOB
KouTposHas pabora Ne 3 1 TPEYTOJbHUKA, O BHEIIHEM YIUIe TPEYrOJIbHHKA, HEPABEHCTBO TPEYTOIBHAKA, TEOPEMBI O

CPaBHEHUHU CTOPOH U YIJIOB TPEYTOJIbHUKA, TEOPEMBI O CBOMCTBAX MPSIMOYTOJIBHOIO
TPEYroJbHHUKA, IPU3HAKH MapaJlIeIbHBIX IPSIMBIX, PABEHCTBA MPSAMOYTOJIbHBIX
TPEYTOJIbHUKOB.
Pewamy 3anaun Ha BBIUMCIIEHHUE U JOKA3aTENbCTBO
I'naga 4
OKpy:KHOCTBb M KpYT. 16
I'eomeTrpuueckne mocrpoeHusi

19 ['eomeTprueckoe MecTo 2 Iloscname, 4TO Takoe 3a7jaya Ha OCTpOeHUe; TeomeTpuueckoe mecto Touek (I'MT).
ToueK. OKpYKHOCTb U KpYyT [IpuBoauTe npumeps! I MT.

20 HexoTopie CROHCTEA 3 H306padcams Ha pUCYHKaX OKPY>KHOCTh U €€ 3JIEeMEHTBI; KacaTeJIbHYIO K OKPY>KHOCTH;
oxpyxEocTH. Kacatemsaas K OKPYKHOCTD, BIIHCAHHYIO B TPEYTOJNbHAK, H OKPY)KHOCTb, ONACAHHYIO OKOIIO HETO.
OKPYRHOCTH OnuceiBaTh B3aMMHOE PACIIOJIOKEHUE OKPYKHOCTH U NPSAMOM.

Dopmynuposamy:
21 OrnucanHas ¥ BIMCaHHAs 3 onpeodenenus. OKpY>KHOCTH, KPyTa, UX 3JIEMEHTOB; KacaTelIbHOW K OKPY>KHOCTH;

OKPYKHOCTHU TPCYTOJIbHHUKA
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2 e Conep:xkanue y4eOHOTo KouunvecTBo XapakTepucTHKA OCHOBHBIX BU/IOB J1€ITEJIbHOCTH YYeHUKA
5 . N
= % MarepuaJjia 4acoB (Ha ypoBHe y4eOHBIX JeicTBHIl)
=
22 3ajauu Ha NOCTPOEHUE OKPY’KHOCTH, OIIUCAHHOW OKOJIO TPEYI'OJIbHUKA, U OKPYKHOCTH, BIIMICAHHOU B
TPEYTOJIbHUK;
23 MeTtoa reoMeTpu4eCcKX MECT peyr ’
ceolicmea: CepeMHHOrO nepreHaukysapa kak ' MT; 6uccektpucser yria kak ['MT;
TOYEK B 33/1ayax Ha .
HOCTpOCHH® KacaTeJIbHOW K OKPY)KHOCTH; IMAMETPA U XOPbl; TOUKH NIEPECEUCHUSI CEPETUHHBIX
MEePIEeHIUKYIISIPOB CTOPOH TPEYTOJIbHUKA; TOYKHU MepeceueHus OMCCEKTPUC YTIIOB
HOBTOpeHI/Ie u 1 TPECYIrOJ1bHUKA,
CUCTCMAaTHU3aluns Y‘Ie6H0r0 NpU3HAKY KacaTeIbHOM.
Marepuaia Jlokazvieams: TEOPEMBI O CEPETMHHOM MEPICHANKYISIpe U OuccekTpuce yria kak ['MT;
Koutporsuas pabora Ne 4 1 0 CBOMCTBaX KacaTeJbHOIi; 00 OKPYKHOCTH, BITHCAHHOH B TPEYrobHUK, OMMCaHHON
OKOJIO TPEYTOJIbHUKA; TPU3HAKH KACATEIHHOM.
Pewams 0cHOBHBIE 3214l HA IOCTPOEHUE: TOCTPOEHUE yTIila, PABHOTO IaHHOMY;
MOCTPOCHUE CEPEANHHOTO MEPIICHIUKYIISIpa JAHHOTO OTPE3Ka; OCTPOCHUE TPSIMOI,
MPOXOASAIIEH Yepe3 JaHHYI0 TOUKY U MEePIEHIUKYISIPHONU JaHHOM MPSIMOM; IOCTPOCHHE
OMCCEKTPHUCHI IAHHOTO YTJia; TOCTPOEHUE TPEYTOJIbHHUKA TI0 IBYM CTOPOHAM U yTITy
MEXy HUIMH; IO CTOPOHE U ABYM MPUJICKAIINM K HEW yriaMm.
Pemars 3amaun Ha noctpoenne merogom ['MT.
Cmpoump TPEyrolbHUK MO TPEM CTOPOHAM.
Pewams 3anaun Ha BeIUKCIIEHUE, JOKA3aTEIHCTBO U TOCTPOEHUE
O0o0menue
H CHCTEMATH3AINA 5
3HAHMH yYalMxcH
VYrpaxHeHus Uil TOBTOPEHUs Kypca 7 4
KJlacca
Konrponsnas padora Ne 5 1




I'eomeTpus. 8 Kiacce

(2 gaca B Henemo, Bcero 70 4acoB)
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2 e Coaepixanue yueOHOTo KonunyectBo XapakTepuCcTHKA OCHOBHBIX BUJOB JIeAITEJIbHOCTH YYeHUKA
é g MarepuaJia 4acoB (Ha ypoBHe yUeOHBIX JeilcTBHIi)
Cé
I'naga 1 29
YeTbIpEéXyroJabHUKH
1 YeTbIpEXYroJbHUK U €r0 2 llosachams, 4TO TaKO€ YETHIPEXYroabHUK. ONUCHIBATH JIEMEHTHI YETHIPEXYTOJIbHUKA.
3JIEMEHTHI Pacnosnasams BeIyKIIbIE U HEBBITYKJIbIE YETHIPEX YT OJIBHUKH.
5 Tapanenorpamy. CeoicTsa 2 H306pasxcams n HAXOAUTH HA PUCYHKAX YETHIPEXYTOJIbHUKH PA3HbIX BUJOB U UX JIEMEHTHI.
napajiesorpamma Popmymuposams:
onpedeneHus; TApaJIeIorpaMMa, BbICOTHI IIapajlieIorpaMMa; MpsIMOYToJIbHUKA, poMOa,
3 [Tpu3naku mapannesorpaMma 2 KBaJpaTa; CpeAHEH JIMHUM TPEYTOJIbHUKA; TPAIlELUU, BBICOTHI TPANeluu, CPEIHEN TMHUU
4 TTpSIMOYTONLHIK 2 TPANeLUH; UEHTPATBHOTO YIila OKPYKHOCTH, BIMCAHHOTO YIJia OKPYKHOCTH; BIHCAHHOTO 1
OMMCAHHOTO YEThIPEXYTOJIbHUKA,
5 Pom0 2 ceoticmaa: TapajjenorpaMmma, npsMoyrojbHUKa, poM0Oa, KBajipaTa, CpelHUX JTUHUN
6 Ksazpar 1 TPEYroJIbHUKA U TPpanelyy, BIUCAHHOTO yIia, BHUCAHHOTO U ONMMCAHHOTO
YeThIPEXYTOJIbHUKA,
Kontposnbras pabora Ne 1 1 npusHaky: NapauiesiorpaMma, pAMOYTOJILHUKA, pOMOa, BIMCAHHOTO U ONIUCAHHOTO
7 CpeHH;[;[ JIUHUS 1 YETBIPEXYTOIMbHUKA.
TPEyroabHIKA Jloxazvieams: TEOPEMBI O CYMME YTJIOB YETHIPEXYTOJIbHUKA, O TPAlyCHOM Mepe BIIMCAHHOTO
3 Tpanemus 4 Y1, 0 CBOHCTBAX H NPH3HAKAX MapajlienorpaMma, pAMOYToIbHHKa, pomOa, BOMCAaHHOTO U
OMMCAHHOTO YETHIPEXYTOJIbHUKA.
9 LlenTpanbHble U BOUCAHHBIE IIpumenamo v3ydeHHbIE ONIPEIETICHHS, CBOMCTBA U MPU3HAKH K PEIICHUIO 3a/1a4
YTJIBI
10 | BriucaHHbI€ U ONIMCAHHBIE 2
YETBIPEX YT OJIbHUKU
KonTponbnas padora Ne 2 1
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2 e Conep:xkanue y4eOHOTO KouunyecTBO XapakTepucTHKA OCHOBHBIX BU/0B JeSITEJIbHOCTH YYEHHKA
é 8 MaTepHaJa 4acoB (Ha ypoBHe y4eOHBIX AelCTBHIi)
]
=
I'naea 2 16
ITonoOue TpeyronbHUKOB
11 | Teopema ®aneca. Teopema o 6 Dopmynuposamy:
MIPOIOPLIMOHANIBHBIX OTPE3Kax onpeodeneHue OJOOHBIX TPEYTrOJIbHUKOB;
ceoticmeéa.; MEeJIMaH TPeyroJibHUKa, OMCCEKTPUCHI TPEYTOJIbHUKA, IIEPECEKAIOIINXCS XO
12 | [lonoOHbIE TPEYTOIBHUKU 1 el peyr ’ P Tpeyr - 11ep m P2,
KacaTelbHOU U CeKyIIei;
13 | IlepBbiii IpU3HAK MOAOOMS S npusHaKy Nog00Hs TPEYTOIbHUKOB.
TPEYrOJILHUKOB Jlokaszvleamy.
14 | Bropoii u TpeTHii mpu3HAKH 3 gwopefwbz: dateca, 0 IPONOPLUOHATIBHBIX OTPE3KAX, O CBOMCTBAX MEINaH TPEYroJIbHUKA,
MOOGHS TPEYTONEHHKOB MCCEKTPHCEI TPEYTONBHIKA; } }
ceoticmaa. TIEpECEKAIOLUXCsl XOp/, KacaTelbHON U CEKYIEeH;
KontposnsHas padora Ne 3 1 npu3Haxku NoJo0us TPEyroJIbHUKOB.
IIpumenamo v3ydeHHbIE ONIPENETICHUS, CBOMCTBA U MPU3HAKY K PELICHUIO 3a/1a4
I'naga 3
Pemienue npsiMoyroJibHbIX 14
TPEyroJbLHNKOB
15 | Merpuueckrne COOTHOIIEHUS 1 Dopmynuposamy:
B IIPSIMOYTOJILHOM onpeodenenus. CUHYCa, KOCUHYCa, TAHT€HCa, KOTAHI€HCa OCTPOTO YIila MpsiMOYToJIbHOTO
TPEYroJbHUKE TPEYroJIbHHKA;
c6oticmea. BBIPAXKAIOINE METPUYECKUE COOTHOLIEHHUS B IPSIMOYTOJIBHOM TPEYTOJIBHUKE U
16 | Teopema Iludaropa 5 P i P PAMOYT peyro
COOTHOIIEHUS MKy CTOPOHAMH U 3HAYEHUSIMU TPUTOHOMETPUUECKUX (YHKIIHI B
Konrtponsnas pabora Ne 4 1 OPSIMOYTOJIbHOM TPEYTOJIbHUKE.
17 | Tpurosomerpuueckue 3 3anucvieams TPUTOHOMETpHUUECKHE (HOPMYIIBI, BBIPAKAIOLIUE CBSI3b MEXKIY
(bYHKIHH 0CTPOro Yrita ;)pI/IFOHOMeTpI/ILICCKI/IMI/I (GYHKLIHSMHU OHOTO M TOTO K€ OCTPOro yria.
MPAMOYTOTBHOTO ewiams TPSIMOYTOJIbHBIE TPEYTOJIbHUKH.

TPEyrojJbHUKa

Jlokaszvleamy.
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2 e Conep:xkanue y4eOHOTO KouunyecTBO XapakTepucTHKA OCHOBHBIX BU/0B JeSITEJIbHOCTH YYEHHKA
é 8 MaTepHaJa 4acoB (Ha ypoBHe y4eOHBIX AelCTBHIi)

=

18 | PemieHue npsMOyroiabHBIX 3 meopemy 0 METPUYECKUX COOTHOUICHUSIX B IIPSIMOYTOJIBHOM TPEYTOJIBHUKE, TEOPEMY
TPEYrOJIbHUKOB [Mudaropa;

Kontponsras pabora Ne 5 1 @opmynel, CBA3BIBAIOILNE CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC OJJHOI'O M TOTO )€ OCTPOro
yria.
Bv1600ums 0CHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO M 3HAYEHHUSI CUHYCA, KOCUHYCA,
TaHreHca ¥ KoTaHTeHca Jiyist yriaoB 30°, 45°, 60°.
IIpumensimsb N3y4eHHbIE ONIPECIICHUS, TEOPEMbI U (POPMYJIbI K PELICHHUIO 3aa4
I'naea 4
MHOroyroJibHuKH. 10
IInomanbs MHOIOYroJLHAUKA

19 | MHOroyroinbHUKU 1 IloacHuamp, 4TO TaKOE IIIONIAb MHOTOYT'OJIBHUKA.

20 | Monsre mromann 1 OnuceIBaTh MHOTOYI'OJIbHUK, €TI0 3JIEMEHTBI; BBIITYKJIbIE U HEBBITYKJIbIE MHOTOYIOJIbHUKH.
T I/I3o6pa>1<afb 1 HaXO/IUTb Ha PUCYHKAX MHOTOYTOIILHHUK H €0 /IEMEHTbI; MHOTOYTONIbHAK,
TLIOMmAE TPAMOYTOTEHIKA BIINCAHHBIN B OKPYKHOCTb, U MHOTOYTOJIbHHUK, OITMCAHHBIN OKOJIO OKPYKHOCTH.

Dopmynuposamy:
21 ITnoutazae napauienorpaMma 2 onpeodenenus. BINCAHHOTO M OMMCAaHHOTO MHOTOYTOJIbHMKA, TUIOIIAA1 MHOTOYTOJIbHHKA,
22 | Mnomans Tpeyromphmka 2 PaBHOBEIMKNX MHOTOYTObHHKOB;

OCHOGHbIe Cc60ticmEa TUIONIAI MHOTOYTOJIbHUKA.

23 | Inomanp Tpanennnu 3 Jloxazvieamsb: TEOPEMBI O CYMME YTJIOB BBITTYKJIOTO N-YTrOJIbHUKA, TIJIOMIA TN
KouTpounbHas pabora Ne 6 1 IIPSIMOYTOJIBHMKA, IJIOIAAHN TPEYTOJIbHUKA, TUIOIAAN TPATEIUH.

Ipumenamo n3ydeHHbIE ONPENETICHUS, TEOPEMBI U (POPMYIIBI K PELLIEHUIO 3a]1a4
IloBTOpPEHME
U cUcTeMaTH3aIus 8
y4eOHOro marepuajia
YnpakHeHus A IOBTOPEHU Kypea 8 7
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Conep:xkanue y4eOHOTO
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KoanuecTtBo
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XapaKkTepuCcTHKA OCHOBHBIX BU/J0B JeATEJbHOCTH YYCHUKA
(Ha ypoBHe y4eOHBIX AelCTBHIi)

KJjiacca

Kontponbnas padora Ne 7




I'eomerpusa. 9 Kjacce

(2 gaca B Hepenmto, Bcero 70 yacoB)
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2 2 Conep:xkanue y4eOHOTO KouunyecTBo XapakTepucTHKA OCHOBHBIX BU/0B JeSITEJIbHOCTH YYEeHHKA
5 . .
= % MaTepuaJa 4acoB (Ha ypoBHe y4eOHBIX AelCTBHIi)
=
I'nasa 1 16
Pemenne TpeyrojibHuKOB
1 CuHyc, KOCUHYC, TAHT€HC U 2 Dopmynuposams.
kotaHreHc yria ot 0 go 180 onpedeneHus: CUHyca, KOCUHYycCa, TaHTeHca, KoTanreHca yria ot 0 mo 180 ;
C601icmaEo CBA3U JUIMH JUaroHajleil ¥ CTOPOH NapajuieorpaMma.
2 Teopema KocHHYCOB 3 8 o p P P
Dopmynuposams N pa3bsCHATh OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. BRIUMCIATS
3 Teopema cunycos 3 3HAUEHUE TPUTOHOMETPUICCKON (YHKITUH YTJIa TI0 3HAYSHUIO OJTHOM M3 €T0 33JJaHHBIX
4 Pemenue TpeyroiabHUKOB 3 bynKwit.
Dopmynuposamsv 1 JOKA3bIBaTh TEOPEMBI: CUHYCOB, KOCUHYCOB, CJIEACTBHSI U3 TEOPEMBbI
5 DopMyJIBI JUIS HAXOXKICHHS 4 KOCHHYCOB ¥ CHHYCOB, O IUIOLIaJ1 ONIMCAHHOTO MHOI'OYTI'OJIbHUKA.
IJI0AaaH TpEYTOIbHUKA 3anucwvleame 1 1OKa3bIBATh (HOPMYIIBI 1151 HAXO0XKIEHUS TUIOIIAIU TPEYToJbHUKA, PaInyCOB
KouTponsHas paGora Ne 1 1 BIIMCAHHOM U OMMCAHHOMN OKPYKHOCTEH TPEYrOJIbHUKA.
Ipumenamo n3ydeHHbIE ONIPENETICHUS, TEOPEMBI U (POPMYIIBI K PELLIEHUIO 33124
I'naga 2 8
IIpaBu/ibHBIE MHOIOYIOJbHUKH
6 [IpaBuiibHbBIE 4 llosachsame, 4TO Takoe LEHTP U LIEHTPAJIbHBIN YToJ1 MPaBUILHOTO MHOTOYI'OJIbHUKA, CEKTOP U
MHOT'OYT'OJIbHUKH U UX CETMEHT Kpyra.
CBOICTBa Dopmynuposams.
onpeoenenue IPaBIIILHOTO MHOTOYTOJIbHHUKA;
7 JUInHa OKPY>KHOCTH. 3 Pe P Y ’
cgoticmaa MPaBUIILHOTO MHOTOYTOJIbHHKA.
[Tmomans kpyra N
/loka3vieams cBOICTBA IPAaBUIIbHBIX MHOTOYTOJILHUKOB.
KonTtponbHaspabora Ne 2 1 3anucwieams v pa3bACHATH GOPMYIIBI JUTMHBI OKPYKHOCTH, TUIOIIAN KPYyTa.
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S a Coaep:xkanue yaeoHOro KoangecTBO XapaKTepHCTHKA OCHOBHBIX BH/IOB JeATEJLHOCTH YYEHHKA
= y
é 8 MaTepHaJa 4acoB (Ha ypoBHe y4eOHBIX AelCTBHIi)
]
=
3anucvieamsb 1 1OKa3bIBaTh (POPMYIIBI ATUHBI JYTH, IIOMAAH CEKTOPA, (OPMYIIbI IS
HAXOX/JEHHUS paINyCOB BIMCAHHOW U ONMMCAaHHOM OKPYKHOCTEHN MPABUILHOTO
MHOI'OYT'OJIbHHKA.
Cmpoumsb ¢ TOMOUIBIO HUPKYJIS U IUHEHKN IPaBUIIbHBIE TPEYTOJIbHUK, YETBIPEXYTOIbHUK
9 yr 2
LIECTUYTOJIbHUK.
IIpumensmob N3ydeHHBIE ONPEIEIICHIS, TEOPEMBI U (HOPMYJIBI K PEIICHUIO 3a1a4
I'naga 3
JlekapToOBbI 11
KOOPAMHATHI HA IJIOCKOCTH
8 Paccrosinue mexny nByms 3 Onucvleams NPSIMOYTOJIbHYIO CUCTEMY KOOPIMHAT.
TOYKaMHU C 3aJIaHHbIMU Dopmynuposamyp: ONpeeieHuEe YpaBHEHUS (PUTYpbl, HEOOX0IUMOE U JOCTaTOUYHOE YCIIOBUS
KoopauHatamu. KoopauHaTsl MapajuieIbHOCTH JIBYX IPSIMBIX.
CepeHbI OTpe3Ka 3anucvieamsv 1 OKa3bIBaTh (HOPMYIIBI PACCTOSIHUS MEXKAY ABYMS TOUKAMU, KOOPJUHAT
CEpeUHBI OTPE3KA.
9 VYpaBHEeHUEPUTYPBHI. 3 peaL p . .
VPABHEHHE OKPYIKHOCTH Bvisooums ypaBHEHHE OKPYKHOCTH, 00Illee ypaBHEHUE MPSIMOI, ypaBHEHUE MIPSIMOM €
YTJIOBBIM KO3 PHUIIHEHTOM.
10 YpaBHEHHE MPAMON 2 Jloxazvieams HEOOXOIUMOE U IOCTATOUYHOE YCIOBUE MAPAIIIETLHOCTH JIBYX MPSIMBIX.
11 | YrioBoii koshduiment 2 Ipumenamob ¥3y4eHHbIE ONPEAETEHUS, TEOPEMbI U (POPMYJIBI K PEIICHHUIO 3a/1a4
psAMOI
KonTtponbsHaspabota Ne 3 1
I'naga 4
12
BekTopsl
12 | IlonsTue BekTOpa 2 Onucvleams MOHIATUS BEKTOPHBIX U CKAJISIPHBIX BeNWYUH. MIumocTpupoBaTh NoHITHE
BEKTOpa.
13 KoopaunatsiBekTopa 1 p
Dopmynuposams.
14 | CnoxxeHue U BHIYUTAaHUE 2
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2 e Conep:xkanue y4eOHOTO KouunyecTBO XapakTepucTHKA OCHOBHBIX BU/0B JeSITEJIbHOCTH YYEHHKA
é 8 MaTepHaJa 4acoB (Ha ypoBHe y4eOHBIX AelCTBHIi)

]

=

BEKTOPOB onpeodenenus. MOyl BEKTOpa, KOJUJIMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB, KOOPIUHAT
BEKTOpA, CyMMbI BEKTOPOB, Pa3HOCTH BEKTOPOB, IPOTHBOIIOJIOKHBIX BEKTOPOB, YMHOKEHUS

15 | YMHO)eHHe BEKTOpa Ha 3 pa, CyM POB, POB, 1P POB, ¥

QHCIIO BEKTOpA Ha YHCJI0, CKAJSIPHOIO IIPOU3BEIECHUS BEKTOPOB;
c6oticmaéa: PaBHbIX BEKTOPOB, KOOPJIMHAT PaBHBIX BEKTOPOB, CII0KEHUSI BEKTOPOB,

16 CkansipHoe MpoU3Be/ICHUE 3 KOOpAHHAT BEKTOpPa CYMMBI U BEKTOpa Pa3HOCTU ABYX BEKTOPOB, KOJUIMHEAPHBIX BEKTOPOB,
BEKTOPOB YMHOXEHHS BEKTOpA Ha YUCIIO, CKAISIPHOTO MPOU3BEACHUS IBYX BEKTOPOB,
Kowrponbuaspabora Ne 4 1 NEPIEHIUKYIIIPHBIX BEKTOPOB.

/Jloka3vleams TEOPEMBL: 0 HAXOKJIECHUH KOOPJIMHAT BEKTOPA, 0 KOOPAMHATAX CYMMBI U
Pa3HOCTH BEKTOPOB, 00 YCIOBUU KOJUIMHEAPHOCTH JIBYX BEKTOPOB, O HaX0XJICHUH
CKaJISIPHOTO IIPOU3BECHUS IBYX BEKTOPOB, 00 YCIIOBUU NEPIIEHANKYISIPHOCTH.
Haxooums xocunyc yriia Mex1y ABYMsI BEKTOPaMHU.
IIpumensimsb N3ydeHHBIE ONPEICIICHUS, TEOPEMBI U (HOPMYJIIBI K PELICHHUIO 3a]a4
I'nasa 5

I'eomeTpuueckue 13

npeodpazoBanusi

17 | JIBmxeHue (mepeMelieHue) 4 IIpusooums ipuMepsl IpeodbpazoBaHus GUryp.
¢urypsl. [lapannenbHbiit OnwuceiBath peodpazoBanus GUryp: napauienbHbIi IEePEeHOC, OCeBasi CHMMETPHS,
IIEPEHOC LIEHTpaJIbHAsi CHMMETPHUS, TIOBOPOT, FTOMOTETHS, 1To100ue.

Dopmynuposams.

18 | OceBas u 1leHTpaIbHAS 4 pIYIUp .
cummerpun, TloBopoT onpeodenenus. TBUKEHUS; paBHBIX (UTyp; TOUEK, CHMMETPUYHBIX OTHOCUTENIBHO MPSIMOIA;

i TOUYEK, CHMMETPUYHBIX OTHOCUTEIBHO TOYKHU; (PUTYPBI, UMEIOIIEH 0Ch CUMMETPHUH; (PUTYPBI,

19 | T'omorerus.Ilono6ue duryp 4 MMEIOLIEH LEHTP CUMMETPHH; TIOA00HBIX UTYD;

KonTponbnaspabora Ne 5

ce0licmea. IBYKEHHS, TapajuIeIbHOTO MePEeH0Cca, OCEBONH CUMMETPHUH, IIEHTPATbHON
CUMMETpPHUH, TOBOPOTA, TOMOTETHH.

Jloxazvieamsb TEOPEMBI: O CBOMCTBAX MapaUICIIbHOTO MEPEHOCa, OCEBON CUMMETPHH,
LEHTPATBHOM CHMMETPHUHU, TOBOPOTA, TOMOTETHH, 00 OTHOIIIEHUH TUTOMIACH MOT00HBIX
TPEYTOJILHUKOB.
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2 e Conep:xkanue y4eOHOTO KouunyecTBO XapakTepucTHKA OCHOBHBIX BU/0B JeSITEJIbHOCTH YYEHHKA
2 . .
= % MaTepuaJa 4acoB (Ha ypoBHe y4eOHBIX AelCTBHIi)
=
Ipumenamo v3ydeHHbIE ONPEACTICHUS, TEOPEMbI U (POPMYJIBI K PEIICHUIO 3a/1a4
IloBTOpEHUE
U CHCTEeMATH3ALHA 10
y4eOHOro marepuaJjia
YnpaxHeHus 115l TOBTOPEHUs Kypca 9 9
KJlacca
KonTponbnaspadbora Ne 6 1




