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IIporpamma
OCHOBHOI'0 00111ero 00pa3oBaHus
10 MaTeMaTHKe



[Iporpamma mo maTemaTuke s 5-9 KJ1accOB cocTaBlieHa HA OCHOBE MPOTPaMMbI OCHOBHOTO OOIIIETO
obpazosannst MBOY OOIII ¢. Baguack

Ilinanupyemblie pe3yabTaThl 0CBOCHUS Y4eOHOI0 NMpeaMeTa, Kypca
Matematuuyeckoe 0Opa3oBaHue SBISETCS 00513aTENbHON M HEOTHEMIIEMOM YacThiO OOIIETO
00pa3oBaHMs HA BCEX CTYMEHAX MIKOJbl. OOyueHne MaTeMaTHKe B OCHOBHOM LIKOJIE HAIIPABIICHO HA
JOCTUKECHHE CIEAYIOIIHX yenell:

1) 6 nanpasnenuu 1uuHOCMHO20 pazeumus.

e @opmupoBaHHE MPEACTABICHUN O MAaTeMaTHKE KaK YacTH OOIIEYeIOBEYECKOH KYIBTYpBI, O
3HAYUMOCTH MAaTEMAaTHKH B PA3BUTHH [UBUIM3ALUHN U COBPEMEHHOT'O O0IIECTBA;

e Pa3BuTue JOrMYECKOIO0 M KPUTHUECKOIO MBIIUIEHUS, KYJIbTYpbl pEYM, CIIOCOOHOCTH K
YMCTBEHHOMY DKCIIEPUMEHTY,

e @opmHpOBaHHE HHTEIUICKTyaIbHOW YECTHOCTHM M  OOBEKTHBHOCTH, CIIOCOOHOCTH K
IPEOJIOJICHUIO MBICIIUTENBHBIX CTEPEOTHUIIOB, BEITEKAIOIINX U3 OOBIICHHOTO OIIBITA;

e Bocnuranne kauecTB TUYHOCTH, 0OECIICUUBAIONINX COLUAIBHYI0 MOOUIBHOCTD, CIIOCOOHOCTH
IMPUHHUMATL CAMOCTOATCIIbHBIC PCIICHU,

e @opmHpOBaHME KauyecTB MBIIUICHHUS, HEOOXOAMMBIX [UIl aJaNTaldd B COBPEMEHHOM
MH(OPMaLlMOHHOM OOIIECTBE;

e PasBurne MHTEpeca K MaTeMaTHYECKOMY TBOPYECTBY M MAaTEMaTHYECKUX CIIOCOOHOCTEIA;

2) 6 MemanpeoMemHoM HANPAGILCHUU:

e PaszBurne HpeI[CTaBJIGHI/Iﬁ O MAaTeMaTHuKE Kak (bopMe OIIMCaHusd MW METOAC IIO3HAHUA
JNEUCTBUTENLHOCTH, CO3/JaHUE YCJIOBUW JUIsl TPUOOPETEHHS TEPBOHAYAIBLHOTO OIBITA
MaTeMaTU4ecKOro MOACITHPOBAHHUS;

e @opmupoBaHHE OOMIMX CIOCOOOB HMHTEIUICKTYalbHOH JEATENbHOCTH, XapaKTePHBIX IS
MAaTEMATUKU U ABJISIOIIHUXCS OCHOBOM ITO3HABATCIILHOM KYJIbTYPHI, 3HAYNMOI IJId pa3JIMYHbIX
cdep yenoBevecKon AeATeILHOCTH;

3) 6 npedmemnom HanpasieHuu:

e OsnazeHHe MaTeMaTUYeCKUMH 3HAHUSMU U YMEHHSMH, HEOOXOTMMBIMU ISl TPOJOJDKCHUS
00pa3oBaHMsl, U3YUYEHHs] CMEXHBIX AUCHUIUINH, TPUMEHEHHS B TOBCETHEBHOM JKU3HU;

e Cozganne (¢GyHOAMEHTa I MaTeMaTHYeCKOTO pa3BHTHSA, (OPMHUPOBAHUS MEXaHU3MOB
MBINIJICHUSA, XapaKTCPHBIX JIs MaTeMaTHIEeCKOHN JACATCIIBbHOCTH.

[Ipennaraemplii Kypc mNo3BOJIIET 00ecreuuTh (OPMUPOBAHUE KaK npeoMemHulx YMEHHMM, Tak U

VHUBEPCANbHLIX Y4eOHbIX Oeticmeuii NKOJIbHUKOB, a TaKXKe CIOCOOCTBYET JOCTHKEHMIO ONpPEAETIEHHBIX BO
®OI'OC nUYHOCTHBIX PE3YJbTATOB, KOTOPbIE B JAJbHEUIIEM MO3BOJAT y4alllUMCS MPUMEHSTH MOTY4YEHHbIE
3HaHUA U YMEHMS JJI PELICHUS PA3IMYHbIX )KU3HEHHBIX 3a]1a4.
B ocHoBe copepxaHus 00ydeHMs] MaTeMaTHKE JISKUT OBJAJCHHE OOYyYarOIIMMHUCA CIEAYIOIMMU BUAAMHU
KOMIIETEHIIWI: MpeAMeTHOH, KOMMYHHMKATHBHOM, OPraHM3allMOHHOM ¥ OOWWEeKYyJbTYpHOH. B
COOTBETCTBUM C ITUMHU BUJAMU KOMIIETEHIIMI BBIIEIEHBI TJIABHBIE COJEPKATEIBHO-IICJIEBBIC HAIIPABIICHUS
pa3BUTHSA ydallUXCsl CPEICTBAMMU npeamera «MaremaTukay.

Ipeamernas kommereHums. [log mnpeaMeTHOW KOMMETEHIHMEN MOHUMAETCS OCBEIOMIIEHHOCTh
IIKOJIbHUKOB O CHCTEME OCHOBHBIX MAaTEMaTHYECKHUX IPEJICTaBICHUH U OBJIAJeHHE UMM HeOoOXOAMMBIMU
MpeIMETHBIMU yMEHUSIMH. POPMUPYIOTCS Clleylolue o0pa3yolue 3Ty KOMIETEHINUI0 MPEeICTaBICHUs: O
MAaTE€MaTUYECKOM S3bIKE€ KaK CPEACTBE BBIPAKEHHS MATEMAaTUYECKHUX 3aKOHOB, 3aKOHOMEPHOCTEW U T.I.; O
MaT€MaTHYeCKOM MOJICIUPOBAHUM KAK OJHOM H3 BAXKHBIX METOAOB MO3HaHUsA MHpa. PopMupyroTCcs
cliefylomuye odpa3yromue 3Ty KOMIIETEHIIMIO YMEHHUS: CO37aBaTh NMPOCTEHIINEe MaTeMaTHUYECKHUE MOJIEINH,
paboTaTh C HUMU U UHTEPIIPETUPOBATH MOTYUYEHHBIE PE3YyJIbTaThl; IPUOOPETaTh M CUCTEMAaTU3UPOBATh 3HAHUS
0 crocobax pelleHus MaTeMaTH4ecKUX 3ajlad, a TakKe MPUMEHATh ATH 3HAHHMS M YMEHMS JJIsl PelIeHUs
MHOT'MX KA3HEHHBIX 33]1a4.

KommyHunkaTuBHass kommereHuMs. Ilon KOMMYHUMKAaTMBHOM  KOMIIETEHIIMEW IOHMMAETCS
cOPMUPOBAHHOCTh YMEHHS SICHO M YETKO U3JaraTb CBOM MBICIH, CTPOUTh apryMEHTHPOBAHHBIE
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paccyXJIeHHs, BECTH IUAIOr, BOCIPUHUMAS TOUKY 3pEHHUs COOECeTHMKAa M B TO K€ BpeMs MOABEpras eé
KPUTHYECKOMY aHalMu3y, OTCTauBaTh (IpU HEOOXOJUMOCTH) CBOIO TOYKY 3pEHHS, BBICTpauBas CUCTEMY
aprymeHTanuu. OopMUPYIOTCS 00pa3yrolue 3Ty KOMIIETCHIIMIO YMEHHs, a TaKXKe YMEHUS W3BIEKATh
nH(OPMALIMIO U3 Pa3HOTO POJia MCTOYHUKOB, MPeoOpa3oBbIBas €€ Mpu HEOOXOIUMOCTU B Jpyrue (HopMbl
(TeKCThI, TAOIUIBI, CXEMBI U T.1.).

OpranusanuonHasi kommnereHuus. I[lox  opraHM3alMOHHOW ~ KOMIETEHIMEH  MOHUMAETCS
c(hOPMUPOBAHHOCTh YMEHHSI CAMOCTOSITENILHO HAaXOAWTh M MPHUCBAUBATH HEOOXOAMMBIE OO0YYarONIMM HOBBIC
3HaHuA. POPMUPYIOTCS CIEAYIOIIME O00pa3yrollue 3Ty KOMIETEHIIMIO YMEHHs: CaMOCTOSITEIbHO CTaBUTh
yaeOHy0 3anady (1enb), pa3dbuBath €€ Ha COCTaBHBIE YaCTH, Ha KOTOPHIX OyJIET OCHOBBIBATHCS MpoIecC e
pellIeHNs, aHaJTU3UPOBATh Pe3ybTaT ACUCTBUS, BBISBIATH JAOMYIIEHHbIE OIITMOKU U HETOYHOCTH, UCTIPABIISAThH
WX U MIPEJICTABIIATh MMOTYYCHHBIN pe3ynbTar B (hopMe, JISTKO TOCTYITHOM JUIsl BOCIIPUSITUS IPYTUX JIFOCH.

O0mexkyabTypHasi  komnereHnusi. Ilox  oOmEKynbTypHON ~ KOMIETCHIIMEH  ITOHUMAETCS
OCBEJIOMJICHHOCTh IIKOJLHUKOB O MAaT€MAaTHKE KaK JJIEMEHTE OOIIEYeIIOBEYECKOUW KYJIbTYphI, €€ MecTe B
CUCTEME JPYTUX HayK, a Takxke e€ poJid B Pa3BUTHU IPEJCTABICHUN YEJIOBEUYECTBA O LIEIOCTHOM KapTHUHE
Mupa. QopMHUPYIOTCS CIEAYIOIMKE 00pa3ylonIre 3Ty KOMIETSHIIMIO MPEACTaBIeHUS: 00 YpOBHE pa3BHTHUS
MaTEMaTHKU Ha Pa3HbIX UCTOPUYECKHUX 1Tallax; O BHICOKOW MPAKTHUECKON 3HAUMMOCTH MaTeMAaTUKH C TOUKU
3pEHUSI CO3/IaHMS M Pa3BUTUS MAaTEPUATBLHOM KYJIbTYPhl YEJIOBEUECTBA, & TAK)KE O BAXXHOM POJIM MaTEeMaTUKH C
TOYKH 3peHHs (OPMUPOBAHUU TAKHX BAKHEUIIMX YepT JUYHOCTH, KaK HE3aBUCUMOCTb M KPUTHYHOCTH
MBIIICHHUS, BOJISI U HACTOMYUBOCTD B JIOCTHKEHUU LETH U JIP.

Cooepoicanue mamemamuieckoeo 06pa308anus B OCHOBHON MIKOJIe (POPMUPYETCSI HA OCHOBE
(GyHIaMEHTAJIBHOTO Spa MIKOJIFHOTO MaTeMaTH4ecKoro o0pa3oBaHus. B mporpamme oHO MpeicTaBiIeHo B
BHJI€ COBOKYITHOCTH COJIEPKATENBHBIX Pa3/IeNOB, KOHKPETU3UPYIOIIUX COOTBETCTBYIOIIHNE OJIOKH
(byHIaMEHTAJIBHOTO SApa IPUMEHHUTEIBHO K OCHOBHOM 11kose. [Iporpamma pernameHTupyer o0bem
Marepuaia, 00s3aTeIbHOTO JUIsl U3YYCHHSI B OCHOBHOM IIIKOJIE, a TAKXKE Ia€T €ro pachpeiesieHue Mexay S—
6 u 7—9 kiaccamu.

ConeprxaHre MaTeMaTHYECKOTo0 00pa30BaHusl B OCHOBHOM IIKOJIE BKJIIOYAET CICAYIOIINE Pa3aebl:
apugmemuxa, aneebpa, pyuKyul, 6epoOAMHOCHb U cCmamucmuka, ceomempus. Hapsiny ¢ 3Tum B Hero
BKJTIOYCHBI JIBA JIOTIOTHUTEIILHBIX Pa3feNia: 102UKa U MHOHCECEA, MAMEeMAMUKA 8 UCHOPUYeCKOM Pa3eumull,
YTO CBSI3aHO C peain3alyeil 1eiaei 00menHTENIEKTyaTbHOTO U O0IEKYIBTYPHOTO Pa3BUTHSL 00YUaIOIIUXCS.
ConeprkaHue KaX/I0TO U3 9THX Pa3elIOB pa3BOPAYNBACTCS B COJIEPIKATEIEHO-METOAMYECKYIO JTHHHUIO,
MIPOHU3BIBAIOIIYIO BCE OCHOBHBIE Pa3/ielibl COJIEPKaHUs MaTeMaTHIEeCKOro 00pa3oBaHus Ha TaHHOW CTYMEHU
oOy4eHus.

Copepxanue pazaena «ApudMeTuka» cIyKUT 6a30i Ui JaTbHEUIIero u3y4eHus 00y4aromuMucs
MaTEMAaTUuKU, CHOCO6CTByeT Pa3BUTHUIO UX JIOTHYCCKOT'O MBILIJICHUS, q)OpMHpOBaHI/IIO YMCHHA IMOJIB30BATHCA
IITOPUTMaMH, a TaKKe MPUOOPETEHHIO MPAKTUIECKUX HABBIKOB, HEOOXOIUMBIX B ITOBCETHEBHOM JKU3HH.
Pa3Butie NOHATHSA O YHCIIE B OCHOBHOH IITIKOJIE CBA3aHO C paluOHaJIbHBIMU U UPPAlIUOHAIBHBIMU YHUCJIaMU,
(dhopMUpOBaHHEM MEPBUYHBIX MTPEICTABICHHUH O IEHCTBUTEIHHOM YHCIIE. 3aBEpIIEHUE YNCIOBOM IMHUN
(CI/ICTeMaTI/ISaIII/ISI CBCI[GHI/II\/JI (0] HeﬁCTBHTeﬂbHBIX qHcJiax, O KOMIIJICKCHBIX qncnax), TaK JXe Kak U 0oJjiee
CIIO’KHBIE BOTIPOCHI apudMeTuku (anroput™ EBKimaa, ocHOBHAs Teopema apudMETHKH ), OTHECEHO K CTYNEHU
o011ero cpeHero (MmoaHoTo0) 00pa3oBaHuUs.

Coneprxanue paszena «Anredpa» HampaBiIeHO HAa GOPMHUPOBAHNE Yy OOYUAIOIIUXCST MaTEMaTHYECKOro
anmapara JUIs peleHHs 3a7a4 U3 pa3HbIX Pa3JeloB MATEMATUKH, CMEXHBIX ITPEAMETOB, OKPYKaOIIEH
peanbHOCTH. SI3BIK areOpbl MOAYEPKUBAET 3HAUEHUE MAaTEMATUKU KaK SI3bIKa JUISl TOCTPOEHUS
MaTeMaTHYeCKHUX MO/JIEJIeN MPOLIECCOB U SBJIEHUH peanbHOro Mupa. B 3anaun usydenus anreOpsl BXOIAT
TaKXe pa3BUTHE AITOPUTMUYECKOTO MBIIIICHUS, HEOOXOJMMOTr0, B YaCTHOCTH, /Ul YCBOCHHUS Kypca
nH(OPMATHKH, OBJIaJICHUS HABBIKAMH JIEAYKTUBHBIX paccyxaeHuil. [Ipeobpa3oBanne cuMBOIBHBIX (hOpM
BHOCHUT crieln(pUUeCKUil BKJIA] B pa3BUTHE BOOOPAKEHUS yJaIIUXCs, UX CIIOCOOHOCTEH K MaTeMaTHUYECKOMY
TBOpYECTBY. B OCHOBHOI IIKOJIE MaTepras rpynupyeTcs BOKPYT pallMOHAIbHBIX BBIPAXKEHHI, a BOIIPOCHI,
CBSI3aHHBIE C UPPALMOHATLHBIMU BBIPAKECHUSMH, C TPUTOHOMETPUYECKUMHU (QYHKIHSIMU U
peoOpa3oBaHUAMHU, BXOJAT B COAEpKaHUe Kypca MaTEeMAaTUKH Ha CTapuieil CTyneHr 00y4eHHUs B LIIKOJIE.
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Copnepxanue pasaena «DyHKIUN» HALEIEHO HA MTOJIyYE€HUE IIKOJbHUKaMU KOHKPETHBIX 3HAaHUH O
(GYHKIIMHM KaK BayKHEHIIeH MaTeMaTHYeCKON MOJIENH JUIsl ONIMCAHMSI U UCCIIEOBaHMS pa3HOOOpa3HbIX
nporeccoB. M3ydeHnue 3Toro mMarepuaia crocoOCTBYET Pa3BUTHIO y yYAIIUXCS YMEHUS HCIIOJIb30BaTh
pa3iIMyYHbIC SI3IKM MAaTEeMaTUKH (CIIOBECHBINH, CUMBOJIMYECKUH, rpaduecKkuii), BHOCUT BKJIaJ] B
(dbopmMHpOBaHKE TPEACTABICHUH O POJIM MATEMATHKH B Pa3BUTHU [IUBHIN3AINH U KYJIbTYPBI.

Paznen «BeposTHOCTD M CTATUCTHKAY — 00s3aTEIbHbI KOMIIOHEHT IKOJIBHOTO 00pa3oBaHus,
YCUJIMBAIOIIUI €T0 MPUKIIAJAHOE U MPAKTUIECKOE 3HAYCHHE. DTOT MaTepral He0OXO0AUM IPEexkIe BCETo s
(dbopmupoBaHus y yyaluxcs (PyHKIMOHAIBHONU I'PAMOTHOCTH — YMEHUI BOCIIPUHUMATh U KPUTHUECKU
aHAJTM3UPOBATh HH(POPMALINIO, IPEACTABICHHYIO B Pa3IMYHBIX (hopMax, TOHUMATh BEPOSITHOCTHBIM XapakTep
MHOTHX peaJIbHbIX 3aBUCUMOCTEH, IPOBOJUTH IIPOCTEUIINE BEPOSTHOCTHBIE pacueThl. M3ydeHne 0CHOB
KOMOWHATOPUKH MTO3BOJIUT YYAIIUMCS pACCMaTPUBATh CIyYaH, OCYILECTBIISATE Mepedop U MOACUYET YHCia
BAapUAHTOB, B TOM YKCJIE B IPOCTEHIINX NPUKIAAHBIX 3a1a4axX.

IIpy n3y4eHU CTAaTUCTUKU U BEPOSITHOCTH PACLIMPSOTCS IIPEACTABICHUS O COBPEMEHHON KapTUHE MUpa
U METOJIaX €ro Mcciel0BaHus, GOpMHUPYETCs IOHUMaHUE POJIM CTATUCTUKU KaK UICTOYHHUKA COLMAIBHO
3HAYMMOI MH(OPMAIMK U 3aKJIaJIIBAIOTCS OCHOBBI BEPOSTHOCTHOTO MBIIIIJICHHS.

Lenb conepxxanus paznena «I'eomeTpus» — pa3BUTh y ydallluXcs IPOCTPAaHCTBEHHOE BOOOpakeHUE U
JIOTHYECKOE MBIIIJICHHE MTyTEM CHCTEMATUYECKOT0 N3yYSHHS CBOMCTB T€OMETPHUECKUX (DUTYP Ha MIIOCKOCTH
U B IPOCTPAHCTBE U IPUMEHEHUS 3TUX CBOWCTB IIPU PEILIEHUH 3aa4 BBIUMCIUTEIBHOIO U KOHCTPYKTUBHOIO
xapakrepa. CyniecTBeHHasl poJib IPU TOM OTBOJUTCS pa3BUTHUIO reoMeTprudeckoi nHTynuuu. Coueranue
HarJIIJHOCTU CO CTPOrOCTBIO SIBJIIETCS HEOTHEMIIEMOM YaCThI0 FEOMETPUUYECKUX 3HAaHUI. Marepua,
oTHocsmMKcA K OnokaM «KoopanHate» U «BeKTopb», B 3HAUUTEIBHONW CTENIEHU HECET B ce0e
MEXIPEIMETHBIE 3HAHUS, KOTOPbIE HAXOAAT IPUMEHEHHUE KAK B PA3JIMYHBIX MaTEMaTHUYECKUX JUCLMILINHAX,
TaK U B CMEXXHBIX IIPEIMETAX.

OcoOenHocThI0 pazaena «Jlornka u MHOKECTBay SIBISIETCS TO, YTO MPECTABICHHBIN B HEM MaTepHal
IIPEUMYILECTBEHHO U3y4aeTCs U UCIIOIb3YETCS PACIPENEIEHHO — B X0JI€ PACCMOTPEHUS Pa3InYHbIX
BOIIPOCOB Kypca. COOTBETCTBYIOLIMI MaTepua HAalleJIeH Ha MAaTEMAaTUYECKOE Pa3BUTHE yUaIIUXCs,
(dhopMHPOBaHHE Y HUX YMEHUS TOYHO, CKATO ¥ SICHO M3J1araTh MBICIH B YCTHOW U TUCHbMCHHOHN PEUH.

Paznmen «MaTemaruka B HICTOPUYECKOM Pa3BUTHNY MIPEAHA3HAYCH [UIsi (OPMHUPOBAHUS [IPEACTABICHHUN O
MaTeMaTHKe KaK YaCTH YeJI0BEUECKOM KYJbTYPBbI, AJId 06IH6FO Pa3sBUTHUA IIKOJbHUKOB, IJId CO3AaHHA
KyJbTYPHO-MCTOPHYECKOH cpelpl 00yueHus. Ha Hero He BbIAEISIETCS CHENUANBHBIX YPOKOB, YCBOCHHUE €T0
HE KOHTPOJIMPYETCS, HO COAEPIKAaHKUE 3TOTO pa3Jiesia OPraHuIHO IPHCYTCTBYET B Y4€OHOM IpoIIecce KaKk
CBOETO PoJia TyMaHUTApHBINA (OH MPH PACCMOTPEHUH MPOOIEMAaTHKH OCHOBHOTO CO/IEP)KaHUsI MaTeMaTH4eC-
KOTo 00pa3oBaHuUs.

5-9 kiacchl

JInyHOCTHBIMM pe3yJbTaTaMu H3ydeHus npeamera «MaTtemaThka» (B BUJE CIEAYIOUIMX y4eOHBIX
KypcoB: 5-6 kinacc — «Maremaruka», 7-9 kinacc — «Matematuka» («Anredpa» u «l'eomeTpus») sABIAIOTCA
CIIeyIOIlMe KayecTBa:

— HE3aBHCHUMOCTb M KPUTHUHOCTh MBIIIJICHHUS;

— BOJISI M HACTOMYHBOCTD B JOCTHXXCHHUMU IICIIN.

CpencTBoM AOCTHKEHUSI 3TUX PE3YIIBTATOB SIBIIAETCS:

— cucTeMa 3aJJaHuil y4eOHUKOB;

— Mpe/CcTaBlIeHHas B yueOHMKax B IBHOM BHJI€ OpraHU3alMs MaTepualia 1o NpUHIMITY MUHUMAKCa;

— HUCIIOJIb30BAHHUE COBOKYITHOCTHU TGXHOJ’IOFI/Iﬁ, OPHUCHTHUPOBAHHBIX HAa Pa3sBUTUC CAMOCTOATCIIBHOCTH 1
KPUTHUYHOCTH MBIIUICHHUS: TEXHOJOTHS CHCTEMHO- NESITEeIbHOCTHOIO MOJAXOAa B OOyYeHHH, TEXHOJIOTHUS
OILICHHWBaHUA.

Memanpeomemnbimu pe3yibTaTaMu U3ydeHHs Kypca «MaremaTikay sBisgeTcss pOpMUpPOBaHUE
YHHUBEpCcaJbHBIX yueOHbIX neiicteuil (YVY ).

Kommynuxkamuenvie YY/I:




5-9-it knaccot

— CaMOCTOSITEIBHO Op2anu308bl6ams yaieOHOE B3aUMOJICHCTBHE B TpyIIe (ONpenenaTh o0Iue ey,
JOTOBapHUBATHLCS IPYT C APYTOM H T.11.);

— OTCTauBasi CBOIO TOUKY 3PEHHUSI, NpUEOOUMb apeyMeHMbl, TONTBEPKAasi UX (haKTaMH;

— B TUCKYCCUH yMemb GblOGUHYMb KOHTPAPTYMEHTHI;

— YUUTBCS KPUMUYHO OMHOCUMbCA K CBOEMY MHEHHIO, C JIOCTOMHCTBOM NpU3HABAMb OIIMOOYHOCTH CBOETO
MHEHHS (€CII OHO TAKOBO) U KOPPEKTUPOBATH €T0;

— MOHUMAas TO3HLIUIO APYTOT0, pA3IUYams B €0 pe4r: MHEHHE (TOUKY 3pEHUs), J0KA3aTeIbCTBO
(aprymeHTsI), GakThl; TUIIOTE3bI, aKCHOMBI, TEOPUH;

— yMemb B3TJIIHYTh Ha CUTYAIMIO C MHOW TIO3UIIUHN U 00208apUBamsCs C TF0AbMU UHBIX TO3HUILINH.

Cpeocmeom  popmuposanusi KOMMYHUKATUBHBIX Y'Y ]I cimy)ar TEXHOJIOTHS MPOOJIEMHOTO OOYYeHUs,
opranm3anysi pabOThl B MaJbIX TPYIIax, TaKXKe HCIOIb30BaHWE HAa YPOKAaX TEXHOJOTHH JIMYHOCTHO-
OPUEHTUPOBAHHOTO M CHCTEMHO- JICATEIIbHOCTHOTO O0yUCHHS.

Pezynamuenvie YY/I.

5-6-it knaccot

— CaMOCTOSITEIIBHO 0OHapyscusams M POPMyIUPOBATh YICOHYIO MpoOIeMy, ONpeneisTh Helb y4eOHOM
NesITeNIbHOCTH, BEIOUPATh TEMY MPOEKTa,

— 8blOGU2AMb BEPCUU PEIICHUS MTPOOJIEMbI, 0CO3HABATh (M MHTEPIPETUPOBATH B CIIydac HEOOXOIMMOCTH)
KOHEYHBIH pe3yNnbTaT, BBIOUPATh CPEICTBA JOCTIKEHUS IENU U3 NPEUIOKEHHBIX, a TaKKe HUCKaTh HX
CaMOCTOSITENTLHO;

— cocmagnams (MHAUBUAYAIBHO WK B TPYIINE) TUIAH PEelIeHUs IPOOIeMbl (BBIMOJIHEHHS POCKTA);

— paboras 1Mo IJiaHy, ceepsams CBOU JCHUCTBUS C IIEJbIO0 U, MPU HEOOXOAMMOCTH, MCHPABIATH OLUIUOKU
CaMOCTOSITENIFHO (B TOM YHUCIIE H KOPPEKTHPOBATH ILJIAH);

— B TMAJIOTE C YUUTEIIEM COBEPUIEHCMBOBANb CAMOCTOSATEIILHO BEIPAOOTaHHbBIE KPUTEPUH OIICHKH.

7-9-11 knaccot

— CaMOCTOSITENIBHO OOHapydicusams WU Qopmyauposams NpoOIEeMy B KIACCHOM W WHAWBUIYAJIBHOM
y4eOHOU AesITeNbHOCTH;

— 6bl0sUcamb BEPCUM pELIeHMs] NpoOJIeMbl, OCO3HAaBaTh KOHEYHBIM pe3ysbTaT, BbIOMpaTh CpPEICTBa
JOCTHIKEHUS LN U3 TPEeASIOKEHHBIX MIIM UX UCKATh CAMOCTOSTENIBHO;

— cocmagnams (MHAUBUAYAIBHO WIN B TPYIIE) TUIaH PelieHus IpoOieMbl (BBINOIHEHMS IPOEKTA);

— nodbupams K Kaxx10i npodieme (3a1aue) aJJleKBaTHYIO €il TEOPETUYECKYIO MOJIENb;

— paboTas MO MPEAJOKEHHOMY WIH CaMOCTOSITEIbHO COCTaBICHHOMY IUIAHY, UCHOIb306aMb HAPSLy C
OCHOBHBIMHM U JIONIOJHUTENIbHBIE CPEACTBA (CIIpaBOYHAs JIUTEPATypa, CI0XKHbIE TPUOOPHI, KOMITBIOTED);

— NIAHUPOBaMb CBOXO UHINBUIYAJIbHYIO 00pa30BaTENbHYI0 TPACKTOPHIO;

— pabomamp TI0 CaMOCTOSATENIIBHO COCTAaBJIIEHHOMY IUIaHY, CBEPSAACh C HUM M C IEJIbIO JIeATeIbHOCTH,
UCIPAaBIIAA OMNUOKHU, UCIOIb3YsI CAMOCTOSATEIBHO M10100paHHbIE CPECTBA (B TOM uncie u MHTepHer);

— CBOOOIHO 110.16306ambCs BBIPAOOTAaHHBIMHU KPUTEPUSMH OLIEHKH U CAMOOLIEHKH, UCXOIS U3 LIEIH U
MMEIOIIUXCSA KPUTEPUEB, pa3inyasi pe3yiabTaT U COCOObI 1eHCTBUI;

— B XO/I€ MPEJICTaBJICHU ITPOEKTA 0a8aAMb OYeHK) €ro pe3ysibTaTaM;

— CAMOCTOSTEILHO 0CO3HA8AMb IPUUUHBI CBOETO YCIIEXa UM HEeyCleXa U HaXOAUTh CIIOCOOBI BBIX0/1a U3
CUTYyallUU HeyCIexa,;

— yMemb oyeHums CTEeNEeHb YCIEITHOCTH CBOEH NHAMBHyalbHON 00pa30BaTENbHOMN NeATEIbHOCTH;

— 0asamb OYeHKYy CBOMM JIMYHOCTHBIM KauecTBaM M uepTaM XapakTepa («KakoB s51»), ONpeNesTh
HaIpPaBJIEHUSI CBOETO Pa3BUTHUS («KAKUM 51 XOUY CTAaTbhy, «4TO MHE JUIsl 3TOTO HAJIO CIIENAThY).



Cpeocmeom popmuposanusi perynaTUBHbIX YVY]l CIoyXaT TEXHOJOTUS CHCTEMHO- JESTEIbHOCTHOIO
MOJIX0Ja HA dTale M3y4eHUs] HOBOTO MaTepHala U TEXHOJOTHS OLECHUBAHHUS 00pa30BAaTEIbHBIX JOCTHKECHUH
(Y4eOHBIX yCIIEXOB).

Ho3naeamenvuvie YY/I:

5-9-it knaccot

— AHATU3UPOBAMb, CPABHUBAMD, KlAccupuyuposams u 0606uame HaKkThl U SBICHUS;

— ocyujecmsiams CpaBHEHHE, CEPUALIMIO U KIIACCU(PHUKAIIUIO, CAMOCTOSITENILHO BHIOMpPAas OCHOBAHUS U
KPUTEPHUH IS YKa3aHHBIX JIOTUYECKUX ONEPaIHif; CTPOUTD KIacCU(UKAIUIO IYTEM JUXOTOMUYECKOTO
JeneHus (Ha OCHOBE OTPUIIAHMS);

— cmpoumb JOTHYECKH OOOCHOBAaHHOE pAacCy)XJEHHE, BKIIOYAIONIEe YCTAaHOBJICHHE MPUYHMHHO-
CJIEJICTBEHHBIX CBSI3EH;

— c030a6amb MaTeMaTHYECKUE MOJICIIH;

— COCTaBJISTh TE3UCHI, pa3IMYHbIe BUJbl IUIAHOB (TMPOCTHIX, CIOXKHBIX M T.I.). [IpeoOGpasoBbiBaTh
MH(OPMAIIHIO U3 OJTHOTO BUAA B APYroi (TabIUIy B TEKCT, AUAarpamMmy H IIp.);

— @bIYUMbIBAMb BCE YPOBHU TEKCTOBOM MH(OPMAIIUH.

— ymembv onpedensimb BO3MOXHBIE HWCTOYHHKH HEOOXOIUMBIX CBEICHUH, NPOU3BOIUTH IOUCK
nH(pOpMaIIUY, aHATTU3UPOBATH U OLICHUBATH €€ JT0CTOBEPHOCTb.

— TIOHUMasI TIO3ULIMIO PYTOTO YEIOBEKA, pa3iuiams B €ro peur: MHEHHE (TOUKY 3pEHHsI), JOKa3aTeIbCTBO
(aprymeHTsl), (paKkThl; TUIIOTE3bI, AKCUOMBI, TEOPUHU. [IJIs1 ITOrO0 CaMOCTOSITENTFHO HCIOIB30BaTh Pa3IUYHbIC
BUJIBI UTEHHS (M3y4arolee, IPOCMOTPOBOE, O3HAKOMHUTEIBHOE, IIOMCKOBOE), TPUEMBI CITyIIAHHS.

— caMOMy co030asamb WUCTOYHUKHM MHGOPMAIUU PA3HOTO TUIA M JUIS Pa3HBIX ayAUTOPUi, COOIIOIAThH
WHGOPMALMOHHYIO TUTHEHY U MpaBwiia HHPpOPMAIMOHHON 0€3011aCHOCTH;

— YMemb UCNOIb308aMb KOMIBIOTEPHbIE M KOMMYHUKAIIMOHHBIE TEXHOJOTUU KaK WHCTPYMEHT MJis
JIOCTIDKEHHSI CBOMX IIeJied. YMeTh BBIOMpaTh aJCKBAaTHBIC 3a/Ja4e HHCTPYMEHTAJIbHBIE MPOTPaMMHO-
anmnapaTHbIE CPEJICTBA U CEPBUCHI.

Cpeocmeom popmuposanus To3HABATSNBbHBIX YY]l cimykaT ydeOHBIH MaTepual M TIPEXIe BCEro

MPOIYKTUBHBIC 3a]]aHKs Y4eOHHUKaA.

— Wcnonp3oBaHre MaTeMaTUUECKUX 3HAHUH JIJIs PEIICHHS Pa3IMYHbIX MATEMATHYECKUX 3a]1a4 U OLEHKHU
MOJIyYEHHBIX PE3YIbTaTOB.

— COBOKYITHOCTh YMEHHH 10 UCTIOIB30BAHUIO JI0KA3aTEIHLHON MaTeMaTHYECKON peUHn.

— CoBOKYyIMHOCTh YMeHUH 1Mo paboTe ¢ mHbopMaluel, B TOM YUCIEe U C PA3IUYHBIMA MaTEeMaTHUYECKUMU
TEKCTaMH.

— YMeHMs HCNOIb30BaTh MAaTEMAaTUUYECKHUE CPENICTBA JJIA MU3YUYEHHUS U ONHCAHMS PEANbHBIX IMPOLIECCOB U
SIBJICHUM.

— He3aBUCUMOCTDh M1 KpUTUYHOCTD MBIIIUICHHUS.

— Bosisg 1 HaCTONYMBOCTH B JOCTUKEHUH LIEJIH.

IIpenmMeTHBIMH pe3yJIbTATAMH H3yUCHUS MpeaMeTa «MareMaTrukay sBISIFOTCS CIISAYIONNE YMEHUS.
5-# kiace

Hcnonv3zo6ams TIpU PEIIEHUH MaTEMAaTUYECKUX 3a/ad, MX OOOCHOBAaHMHM U IPOBEPKE HAWIECHHOTO
pellleHns 3HaHue:

- Ha3BaHWM M IOCIENOBATEIBLHOCTH 4YMCeNl B HaTypailbHOM psay B npexenax 1 000 000 (¢ kakoro
qrclia HAUMHAETCS 3TOT P, Kak o0pa3yercs KaKJ0€ CIEYIOIIee YHCIO B 3TOM PAIY);

- Kak o0paszyeTcs Kaxaas cleAyromias cuéTHas eIUHHIIA;

- Ha3BaHMUS U NOCJIEI0BATEIBHOCTh Pa3psI0B B 3aMCH YHUCIIA;

- Ha3BaHMs U NOCIIEN0BATENBHOCTD MEPBBIX TPEX KIIACCOB;

- CKOJIBKO pa3psiIoB COJIEPKUTCS B KaXKIOM KJIacce;

- COOTHOILIEHHUE MEXKIY pa3psiiaMu;



CKOJIbKO €TMHHMIL KaXJIOTO KJIacCa COJCPKHUTCS B 3aIHCH YHCIIA;
KaK yCTpOEHAa MO3UIMOHHAS ACCATHUYHAS CUCTEMa CUMCIICHUS,

CIMHUIIBI K3MEPEHHSI BEJMUYUH (JJIMHA, Macca, BpeMsi, IJIOIIA (b ), COOTHOIICHHUS MEX/y HUMU;
JECATHYHBIX APOOSX U MpaBUIaX ICHCTBHUI C HUMH;

- cpasHugamuv NCCATHYHBIC POOH;

- GbINOJHAMb ONICPAIIAU HAJI ACCATHYHBIMU APOOSIMHU;

- npeobpazosvieams NECATUIHYIO TPOOh B OOBIKHOBEHHYIO M HA000POT;

- OKpyensims UEIbIe YhCiia U JICCITUIHbIC APOOH;

- HaxoOoums MPUOIHKEHHBIC 3HAYCHHS BEJIMUUH C HETOCTATKOM U M30BITKOM;

- bINONHAMb TIPUOINKEHHBIC BEIYMCICHUS U OLICHKY YHCIOBOTO BBIPAKCHUS;

- (DYHKIMOHANBHOM CBSI3W MEXJy TpYINaMyd BEIUYMH (IIeHa, KOJUYECTBO, CTOMMOCTb; CKOPOCTD,
BpeMs1, PaCCTOSIHUE; MPOU3BOAUTEIBHOCTD TPY/Ia, BpeMs paboThl, paboTa).

Buinonnams yctueie Beruucnenus (B npeaenax 1 000 000) B ciayyasx, CBOAMMBIX K BBIYHUCICHHUSM B
npenenax 100, U MUCHbMEHHBIC BBIUYMCICHHS B OCTAJIBHBIX CIIydasx; BBIMOJIHSATH MPOBEPKY MPABUIHBHOCTH
BBIYMCIICHHI,

- 8blnoaHAMb YMHOXeHHE U neneHue ¢ 1000;

- 8LIYUCAAMb 3HAYCHUS YMCIIOBBIX BRIpAXKEHUH, copepxkamux 3—4 neiicTBus co ckoOkamu U 0e3 HUX;

- peuiamb TIPOCTHIE U COCTABHBIE TEKCTOBBIC 33/1a4H;

- 8bINUCLIBANMb MHOKECTBO BCEBO3MOXHBIX PE3YJIbTaTOB (HMCXOJOB) MPOCTEHINNX CIy4alHBIX
IKCIIEPUMEHTOB;

- Haxooums BEPOSTHOCTU MPOCTEHUIINX CITyYailHBIX COOBITHH;

- pewiamv yHOOHBIM st ce0si crmocoOoM (B TOM 4YHCIE W C IOMOIIBIO Tabmum U rpadoB)
KOMOMHATOPHBIE 3aJjaud: Ha IEPECTAHOBKY U3 TPEX 3JEMEHTOB, MPABHJIO MPOU3BEICHUS, YCTAHOBJICHHE
qHcia map Ha MHOXKECTBE U3 3—5 3JI€MEHTOB;

- pewiamsb yIOOHBIM Uit ceOsl CIOcOOOM (B TOM YHCIIE U C TOMOIUIbIO Ta0IHIl U rpadoB) JTOTUYECKUE
3aJaum, coieprKaime He 6onee TpEX BHICKa3bIBaHUM;

- yumamsv UHYOPMALINIO, 3aMHCAHHYIO C TOMOIIBIO TMHEHHBIX, CTOIOUATHIX H KPYTOBBIX AHArpaMM;

- cmpoums TIPOCTEHINE TMHEWHBIC, CTOJIOUAThIE U KPYTOBBIEC JHAarpaMMBl;

- HaxoOumv PEIICHUS <(OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/lad, B KOTOPBIX HCIOJIb3YIOTCS
MaTeMaTHYECKHE CPENICTBA;

- co30asamsb TPOAYKT (pe3ynabTaT MPOEKTHOW AEATEIbHOCTH), IS U3YYEHHUS U OMUCAHUS KOTOPOTO
UCTIOJB3YIOTCSl MATEMaTHYECKHIE CPEJICTBA.

6-# KJ1ace

Hcnonvzo6ams TPU PELIEHUN MaTEMAaTUYECKUX 3a/ad, UX OOOCHOBAaHMM U IIPOBEPKE HANWJIEHHOTO
pELIEeHNs] 3HAHUE O:
- packnaovliéams HATypallbHOE YHCIIO HA MIPOCTBIE MHOKUTEIIN;
- HaxoOoums HanOOJIBIIUHN OO JeTUTENh U HauMEHbIIIee 00I1ee KPaTHOE HECKOIBKUX YUCEIT;
- OTHOILIEHUSX U MPONOPIUAX; OCHOBHOM CBOMCTBE MPOIOPLINH;
npsiMOi 1 00paTHON MPONOPLUOHATBHBIX 3aBUCUMOCTSX M UX CBOMCTBaX;
MPOLIEHTAX;
LEJIBIX ¥ JPOOHBIX OTPULIATEIbHBIX YMCIIaX; PAMOHAIBHBIX YUCIIaX;
MIpaBWJI€ CPABHEHUSI PAI[IOHATIBHBIX YHCET,;
IpaBUJIaX BBITOJHEHUS ONEpaluii HaJl pallMOHAIIHBIMU YHCIIaMH; CBOMCTBAX OIEpaIuil.
oenums 9UCII0 B JaHHOM OTHOILIECHUH;
HaxoOums HEU3BECTHBIN YJIeH MPOMOPIINH;
HaxoOums JJaHHOE KOJUYECTBO NPOIEHTOB OT 4YHMCIAa W YUCJIO [0 M3BECTHOMY KOJIMYECTBY
IIPOLIEHTOB OT HETO;
- HAaxo0umsv, CKOJBKO MPOLIEHTOB OJIHO YHUCIIO COCTABISET OT JPYroro;
- yeenuuueams U yMEHbIIATh YNCIIO HA JaHHOE KOJMYECTBO MPOLICHTOB;
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- peuiams TEKCTOBBIE 33/1a4l HA OTHOLIEHUS, TPOMIOPLIMHU U MPOLIECHTHI,

- cpasHusamu JBa PallMOHABHBIX YHCIIA;

- 6bINOJHAMb ONEPALMH HaJl PALMOHAIBHBIMU YHCIAMH, HCIOJIb30BaTh CBOMCTBA OINEpaluid yis
YIPOIIEHUS BHIYUCIICHUH;

- pewiams KOMOMHATOPHBIE 33791 C TIOMOIIBIO MPaBUJIA YMHOXKCHHUS;

- Haxooums BEPOSTHOCTU NPOCTEUIINX CIyYailHBIX COOBITHI;

- peuiams MPOCTEUIINE 3a/1a41 HA OCEBYIO U LIEHTPAIbHYIO CHUMMETPHIO;

- pewiams MPOCTEHIINE 3a/1a4H HA Pa3pe3aHue U COCTaBICHNE T€OMETPUIECKUX (QUTYP;

- Haxooums PEUICHHS <«OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aJa4, B KOTOPBIX HCIOIB3YOTCS
MaTeMaTH4eCKUe CPeCTBa;

- co30asamb MPOAYKT (pe3ylbTaT MPOECKTHON NEATEIbHOCTH), Uil U3YyYEHUS U OMHMCAHUS KOTOPOTO
UCIOJIb3YIOTCS MaTeMaTHUECKUEe CPEICTBA.

7-i Kaacc.
Auredpa

Hcnonv3o6ames TIpU pelICHUU MaTEMaTHYECKUX 3a7ady, UX OOOCHOBAaHMM M TMPOBEPKE HANJICHHOTO
pelIeHusl 3HaHUE O:

- HATypaJbHbBIX, UEJbIX, PAHOHAIBHBIX, UPPALUOHAIbHBIX, JEHCTBUTEIBHBIX YHCIIAX;

- CTEIEHHU C HATypaJIbHBIMU MTOKA3aTEeJISIMU U UX CBOMCTBAX;

- OJJHOWIECHAaX W IpaBWJIax ACHCTBUI C HUMH;

- MHOTOYIEHAX W MpaBuWiiax JeHCTBUN C HUMU;

- (dopMyrnax COKpamEHHOTO YMHOXKCHHUS;

- TOXKJIECTBAX; METOJaxX JI0Ka3aTeIbCTBA TOXKICCTB;

- JINHEMHBIX YPAaBHEHUSAX C OAHON HEM3BECTHOM M METOJAX UX PELICHUS;

- CHCTEMax JABYX JMHEHHBIX YPaBHEHUH C ABYMsI HEU3BECTHBIMH U METOJAX UX PEILCHHUS.

- Buinonnsame NEHCTBHS C OMHOYICHAMH M MHOTOYICHAMMU;

- Y3Ha6amv B BBIPAXKEHUAX (GOPMYIIBI COKPAIIEHHOTO YMHOKEHUS U IPUMEHSTH UX;

- pAackiaovléams MHOTOWIECHBI HA MHOKUTEIIH;

- 8bINOJHAMb TOXKIECTBECHHBIC ITPEOOPA30BAHMS IICNIBIX AITeOPAnYECKUX BBIPAKCHHUIH;

- 00Ka3bl8amyb MPOCTEHIINE TOXKIECTBA,;

- Haxooums YUCIO COYETAHUM U YUCIIO pa3MEICHHIA;

- pewiams TUHEWHBIE YPABHEHUS C OJTHOM HEM3BECTHOM;

- pewiams CUCTEMBI JIBYX JIMHEWHBIX YpaBHEHUW C JBYMsI HEM3BECTHBIMU METOJIOM MOJICTAHOBKU M
METOJIOM aNTreOpanyecKoro CI0KECHHS;

- peuiams TEKCTOBBIE 33/1a4M C IOMOIBIO JINHEWHBIX YPABHEHUU U CUCTEM;

- HaAxoOums PEIICHUs] <(OKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a7a4, B KOTOPBIX HCIOIB3YIOTCA
MaTemMaTU4YeCKue CpeACTBa;

- co30asamsb TPOAYKT (pe3yabTaT MPOEKTHOW JEATEIHHOCTH), JJIS U3YYEHUSI U ONUCAHUSI KOTOPOTO
UCIIONB3YIOTCA MATEMAaTHUYECKUE CPEJICTBA.

7-1 KJaacc.
I'eomerpus

Hcnonvzoéams TpHU PELIEHUH MaTEMATUYECKHUX 3a]a4, UX OOOCHOBAaHMM U IPOBEPKE HAWJEHHOTO
pelIeHusl 3HAHUE O:

- OCHOBHBIX T€OMETPUYECKMX NOHATHAX: TOYKa, MpsAMas, IUIOCKOCTh, Jy4, OTPE30K, JIOMaHasd,
MHOT'OYTOJIbHUK;

- OoIpezeNieHu! yriia, OUCCEKTPUCHI yIila, CMEKHBIX U BEPTUKAIbHBIX YIJIOB;
CBOMCTBAxX CMEXHBIX U BEPTUKAIBHBIX YIJIOB;
OTpe/ieNIEHU PaBEHCTBA T€OMETPUYECKUX (PUTYp; TpU3HAKAX PABEHCTBA TPEYTOJIbHUKOB;
TeOMETPHUECKUX MECTaxX TOUYEK; OMCCEKTpUCEe YIla U CEepeIMHHOM MEPIEHIUKYISApE K OTPE3Ky Kak



rCOMCTPHUICCKUX MCCTAX TOYCK;

OIIpECIICHUH MAapaJUIEIbHBIX MIPSMBIX; IPU3HAKAX U CBOMCTBAX MapajlICIbHBIX IPSMBIX;

AKCHOME IapaJUIEIbHOCTH U €€ KPaTKON UCTOPUH;

(dopMysie CyMMBI YIJI0B TPEYrojibHHKA,

OIPEJIEIICHUU U CBOMCTBAX CPEIHEN JIMHUHU TPEYTrOJbHUKA;

teopeme Darneca.

IIpumensims CBOUCTBA CMEKHBIX U BEPTUKAJIBHBIX YIJIOB IIPHU PELICHUU 33/1a4;

HaxoOums B KOHKPETHBIX CUTyallUAX paBHbIC TPEYTOJIbHUKU U I0Ka3bIBATh UX PABEHCTBO;
ycmanaeaueams NapajuiesIbHOCTb MPSIMBIX U IPUMEHATHh CBOMCTBA MApaJUICIIbHBIX IIPSIMBIX;
NpUMEHAMb TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA;

UCNOIb306amMb TEOPEMY O CPEAHEH JIMHUM TPEYroJIbHUKA U TeopeMy Paiieca pu peIIeHUH 3a/1ay;
HaxoOums PELIEHUs <OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a7ad, B KOTOPBIX HCIOJIb3YIOTCS

MaTeMaTUUYCCKHUEC CPCACTBA,

co30asams TMPOAYKT (pe3yibTaT MPOEKTHOM JESATeNbHOCTH), ISl U3YYEHHS] U OMUCAHUS KOTOPOTO

HCIOJIB3YIOTCA MATCMATHYCCKUC CPCICTBA.

8-# kJaacc.
Auredpa

Hcnonvzosams IIpru pCIICHUHM MATCMATHUYCCKUX 3adad, HUX 00OCHOBaHUU U ITPOBEPKE HAWJICHHOTO
PCUICHUA 3HAHUEC O:

anredbpanveckoi Jpodu; OCHOBHOM CBOMCTBE JApOOH;
IpaBUJIax JAEHCTBHI ¢ anredpandecKuMu JIpoosiMu;
CTENEHSIX C LIeJIIMU [10Ka3aTeIsIMU U UX CBOWCTBAX;
CTaHJApTHOM BHJIE YUCIIA;
2 k y
byakuusax Yy =kx+b, y=x°, y= v UX CBOMCTBaX U rpaduKax;
MOHATUY KBAJIPaTHOTO KOPHS U apu(pMETUYECKOI0 KBAIPaTHOTO KOPHSI;
CBOWCTBaX apu(hMETHUECKUX KBAPATHBIX KOPHEH;

byHKIIUYU Y = Jx , €€ CBOICTBax U rpaduke;
dbopMyIe A KOpHEH KBaJpaTHOTO YpaBHEHUS,

TeopeMe Buera nis npuBe1€HHOrO U 001Ero KBaApaTHOTO YpaBHEHUS;
OCHOBHBIX METOJAax PELIEHUS LENbIX pPALMOHAIBHBIX YPABHEHMM: METOAE PpAa3JIOKEHHS Ha

MHOXKHUTCJIX U METOAC 3aMCHBI HGH3B€CTHOﬁ;

3aa4;

METO/I€ pelIeHNs APOOHBIX pallMOHABHBIX YPaBHEHUIH;

OCHOBHBIX METOJIaX PEIICHUsI CUCTEM pPallMOHAIbHBIX YPAaBHEHUH.

Coxkpawams anrebpandeckue Apoou;

gbinoIHAMb apuMeTnyecKue 1eUCTBUs ¢ alreOpandeckuMu JpoosiMu;
UCNOIb306amMb CBOMCTBA CTEIIEHEH C IIeTBIMU MOKA3aTEeNIIMU TPU PEIIEHUH 3a]1a4;
3anucbieams YUCIa B CTAaHIAAPTHOM BUJIE;

8bINOIHAMb TOXKIECTBEHHbIE TPE0OPa30BaHuUs PALIMOHAIBHBIX BBIPAKEHUH;

y k y
cmpoums rpaduku GyHkImMiA Yy =KkxX+b, y = X2, Y = — ¥ UCMOJb30BaTh UX CBONCTBA MPU PELICHUU
X

gbluucaAms apuMETHUECKUE KBaIpaTHbIE KOPHHU;
npumMeHsamb CBOMCTBA apu(PMETHUECKUX KBAJAPATHBIX KOPHEH MpHU pelIeHUH 3a/1ay;

cmpoums Tpa@uK QYHKIUU Y = VX 1 ucnons3osats ero ceoiicTsa MIpU PEILICHUH 33/1a4;

peuiamsb KBaJIpaTHbIE YpaBHEHUS,
npumeHamy TeopeMy Buera npu perenun 3anad;
pewiamsb 1eJIble pallMOHATIbHBIE YPAaBHEHUS METOJOM pa3JIOKEHUsST HA MHOXHUTEIW U METOA0M
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3aMEHBI HCU3BECTHOIA;

- peuwamsb TPOOHBIC YpaBHCHHUSI,;

- pewiamb CUCTEMBI PALIMOHAIBHBIX YPABHEHUN;

- pewiamb TEKCTOBBIE 3a/1a4M C MOMOIIbIO KBAJIPATHBIX U PAllMOHATIBHBIX YPABHEHUM U UX CUCTEM;

- HaxoOoums PEUICHHS <«OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/lad, B KOTOPBIX HCIOJIB3YIOTCS
MaTeMaTU4YeCKue CPeJICTBa;

- co30asamb MPOAYKT (pe3ylbTaT MPOECKTHOW JEATEIBHOCTH), JJIS M3YUYEHUS U ONUCAHUSI KOTOPOTO
KCIMOJIb3YIOTCSI MATEMATUYECKHE CPEICTBA.

8-# kJacc.
I'eomerpus

Hcnonv3zoéams TIpu pelIEeHUH MaTEMaTUYECKUX 3a/ady, UX OOOCHOBAHMHM M IIPOBEPKE HANJAEHHOIO
pEILICHUsl 3HAHUE O:

- OIpeJeJICHUH MapajuienorpaMma, pom0a, MpsiMOyroJbHIKa, KBapaTa; X CBOMCTBAX M MPHU3HAKAX;
OIIpEACIICHUH TPaNeLMH; dJIEMEHTaxX Tpallelul; TEOPEME O CPEIHEN JIMHUH TPAIICLIUH;

- OIPENEIICHUN OKPYKHOCTH, Kpyra U UX 3JIEMEHTOB;

- TeopeMe 00 U3MEPEHUH YIJIOB, CBA3AHHBIX C OKPY>KHOCTBIO;

- OIPENEIICHUN U CBOMCTBAX KacaTEIbHBIX K OKPYKHOCTH; TEOPEME O PABEHCTBE ABYX KACATEIbHBIX,
MPOBEJAEHHBIX U3 OJIHON TOUKH;
OINPE/ICIICHUY BIIMCAHHOM U ONIMCAHHOW OKPYKHOCTEH, UX CBOMCTBAX;
OIpeJIeIECHUN TPUTOHOMETPHUECKUE (YHKIUMH OCTPOrO YIJIa, OCHOBHBIX COOTHOIIEHUH MeXny

HUMH,

- npuémax penieHus NpsMOYToJbHbIX TPEYTOJIbHUKOB,;

- TPUTOHOMETpHUUYECKUX PyHKUMX yrioB oT 0 1o 180°;

- TeopeMe KOCUHYCOB U TEOPEME CUHYCOB;

- npuéMax peuIeHUs IPOU3BOJIbHBIX TPEYTOJIbHUKOB;

- (dopMmynax Juis IJIOLIAIU TPEYTOJIbHUKA, TapajuleorpaMma, Tpanelunu;

- Teopeme [Iudaropa.

- Ilpumensms TIpU3HAKU M CBOMCTBa mMapajiesorpaMma, poMoOa, NpsSMOYroJbHMKA, KBaJpara MpU
pelIeHnH 3a/1aY;

- peuiams TIPOCTEHIINE 3a/1a4l Ha TPAIELHIO;
Haxooums TPaJyCHYIO MEpY YIJIOB, CBSI3aHHBIX C OKPY>KHOCTHIO; YCTaHABINBATh UX PaBEHCTBO;

- NpumeHsmMsb CBOMCTBA KacaTeIbHbBIX K OKPY>KHOCTH NPH pEIICHUH 3a]a4;

- pewiams 3a/1a4il HAa BIIUCAHHYIO U ONUCAHHYIO OKPYXHOCTB;

- BbINOJIHAMbL OCHOBHBIE T€OMETPHUUECKUE MIOCTPOEHUS C TOMOIIBIO IUPKYJIS U JINHEHKH;

- HaxoOumb 3HAYEHWs] TPUTOHOMETPUYECKMX (DYHKIMH OCTpPOro yria 4epe3 CTOPOHBI
HPSIMOYTOJIBHOTO TPEYTOJIbHUKA;

- NpuMeHsAmb COOTHOUIEHHS] MEXIy TPUTOHOMETPUUYECKMMH (QYHKUMSIMHM TIpU pELIeHUH 3a]ad; B
YaCTHOCTH, M0 3HAYEHUIO OJTHON M3 (PYHKUUH HAXOAUTh 3HAUEHUS BCEX OCTAJbHBIX;

- peuwiams NPSIMOYTOJIbHBIE TPEYTOJIbHUKH;
c600ums pabOTy C TPUTOHOMETpUYECKMMH (QyHKIusMH yrioB oT 0 mo 180° k ciydaro OCTpBIX

YIJIOB;

npuUMeHAmMb TEOPEMY KOCUHYCOB U TEOPEMY CUHYCOB IIPH PELICHNN 3a/1a4;
peuiams TPON3BOJIbHBIE TPEYTOJIbHUKH;

- Haxooums TUIOMIATU TPEYTOIbHUKOB, TApaIeIOTPaMMOB, TPaTeIuii;

- npumenams Teopemy [ludaropa npu pemeHuu 3agay;

- HaxoO0ums TMPOCTEHIINE FeOMETPUUECKUE BEPOSITHOCTH;

- HaAxoOums PEIICHUS <(OKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3a7a4, B KOTOPBIX HCIOIB3YIOTCS
MaTeMaTU4YeCKHe CPECTBA;

- co30asamb MPOAYKT (pe3ynbTaT MPOEKTHOW AESTENbHOCTH), JUISl U3YUYEHUS] U OMUCAHUS KOTOPOIo
UCIIONB3YIOTCA MATEMaTHUYECKUE CPEJICTBA.
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9-i KJaacc.
Aareopa

Hcnonvzosams IIpru pCHICHUN MaTEMAaTHYCCKHUX 3aja4d, UX 000CHOBaHHMH U ITPOBEPKE HaﬁHeHHOFO pEeIICHUA
3HaHHUC O:

CBOMCTBAX YHMCIIOBBIX HEPABEHCTB;

MeTOaxX pEeHIeHUs JIMHEHHBIX HEPABEHCTB;

CBOMCTBax KBaJpaTUYHOU (PYHKITUH;

MeTOJax pelIeHus] KBaJIpaTHbIX HEPABEHCTB;

METO/Ie MHTEPBAJIOB ISl PEIICHUS PAllMOHAIbHBIX HEPABEHCTB;
MeTOAaxX PEeIIeHUs] CUCTEM HEPABEHCTB;

CBOMCTBAX U Tpaduke GyHKIUU Y = X' HPU HATYPaIbHOM I;
OINPEJIETICHUU U CBOMCTBAX KOPHEW CTEIIEHHU N;

CTENEHAX C PallMOHAJIBLHBIMU [TOKA3aTEIsIMU U UX CBOMCTBAX;
OTIpEJICICHUN M OCHOBHBIX CBOMCTBaxX apu(hMeTH4ecKoil mporpeccuu; Gopmyie JUisi HaXOXKIACHUS

CYMMBI €€ HECKOJIbKUX IICPBBIX YJICHOB,

OIpEe/ICJIEHUU U OCHOBHBIX CBOMCTBAaX I€OMETPUUYECKOM Iporpeccuu; Gopmysie i HaXO0XKACHUS

CYMMBI €€ HECKOJIbKUX ICPBBIX YJICHOB,

dbopMyIte UIT CyMMBbI O€CKOHEYHON T'€OMETPUUYCCKON MPOTPECCUU CO 3HAMEHATENIEM, MCHBIIUM 10

MOJIYJIIO €TUHUIIBL.

Hcnonvzoéams CBOWCTBA YHCIOBBIX HEPABEHCTB AJIs IPE0Opa30BaHUsl HEPABEHCTB;
00Ka3bl8ams MPOCTEHIINE HEPABEHCTBA;

peuiams JINHENHbIE HEPABEHCTBA;

cmpoums TpaQuK KBaApaTHUHON (PYHKIMHU U HCIONB30BATh €T0 MPH PEIICHNUU 33/1aY;
peuiams KBaJpaTHbIE HEPABEHCTBA;

peuiams pallioHaIbHbIE HEPABEHCTBA METOI0M MHTEPBAJIOB;

peuiamsb CUCTEMbI HEPABEHCTB;

cmpoums rpaduK QYHKIHK Y = X TIpH HATYPATbHOM N U HCIIONB30BATh €0 MPHU PEIICHNH 33134,
HaxoO0ums KOPHH CTETICHH N,

UCNo1b306ams CBOWCTBA KOPHEH CTENEHH N TIPU TOXKIECTBEHHBIX MPEOOPA30BAHMSIX;

HaxoOums 3HAYEHUS CTENIEHEW C palliOHAIEHBIMHU TIOKA3aTEISIMU;

peuiams OCHOBHBIC 33]]a4M Ha apU(PMETUYECKYIO 1 TEOMETPUUECKYIO IPOTPECCUU;

Haxooums CyMMy OECKOHEYHOW T'€OMETPHYECKOW TNPOTPECCHH CO 3HAMEHATENIeM, MEHBIIUM IO

MOAYJIHO CAUHUILIBI;

Haxooums PEUIEHUs] <(OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aJa4, B KOTOPBIX HCIOJIb3YIOTCS

MAaTE€MaTUYCCKHUE CPCACTBA,

coszoasamo MMPOAYKT (pesynLTaT HpOGKTHOﬁ HCHTCHBHOCTI/I), IJId U3YUYCHUA U OIMHMCAHUS KOTOPOTIO

HCIIOJIB3YIOTCA MaTEMATHYCCKUC CPCICTBA.

9-i1 KJacc.
I'eomerpus

Hcnonvzosams IIpru pCHICHUHU MAaTECMAaTUYCCKHUX 3aJa4d, UX 00OCHOBaHHH U IIPOBEPKE HaMJEHHOTO pEeICHUA
3HaHHUC O:

MpU3HAKaxX MOJA00HS TPEYroJbHUKOB;

TEopeMe O IPOMOPIUOHATBHBIX OTPE3KAX;

CBOMCTBE OMCCEKTPHUCHI TPEYTOJIBHUKA,;

MIPOIMOPIIMOHANBHBIX OTPE3KaX B MPSIMOYTOJILHOM TPEYTOJIbHUKE;
IIPOIIOPLIMOHANIBHEIX OTPE3Kax B KPYTeE;

TeopeMe 00 OTHOIIEHUH TIOIIAJeH MOAOOHBIX MHOTOYTOJIbHUKOB;
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- CBOICTBax MPaBUIBHBIX MHOTOYTOJIBHHKOB; CBSI3U MEXIY CTOPOHOM MPAaBHILHOTO MHOTOYTOJbHUKA
U paguycaMi BIIMCAHHOTO U OMHMCAHHOTO KPYTOB;

- OIpeJeJICHUH JUTMHBI OKPY>KHOCTHU U (hopMmyIie Uit €€ BRIYHCICHHS;

- (opmyIie oA MPABUIBHOIO MHOTOYTOJIbHUKA;

- OINpEeNeNIeHUH IUIOMWAAu Kpyra U ¢opmyne ans e€ BbIUUCICHHs; (opMyse s BBIYHCICHUS
TJIoNIaeH yacTen Kpyra;

- IpaBWJIE HAXOXIECHUSI CyMMBl U Pa3HOCTH BEKTOPOB, IPOM3BEIECHUS BEKTOpA Ha CKaJsIp; CBOMCTBA
ATUX ONEpaluii;

- OIpEENIEHUU KOOPAMHAT BEKTOPA U METOJaX UX HAXOXKICHUS;

- TIpaBHJIC BHIMOJIHEHUN OMNepanuii HaJl BEKTOPaMU B KOOPJAMHATHOM (opMme;

- OIpeJeJICHUH CKAJISIPHOTO MPOU3BEICHUS BEKTOPOB U (hOPMYIIE ISl €T0 HAXO0XKICHHS;

- CBSI3M MEXIY KOOpAMHATAMU BEKTOPOB U KOOPAMHATAMU TOYEK;

- BEKTOPHBIM M KOOPJAWHATHBIM METOJIaX PEIICHUS FEOMETPUUECKUX 3aau.

- (¢opmynax o0bEMa OCHOBHBIX MPOCTPAHCTBEHHBIX T'€OMETpUYECKUX (UTyp: MapalljieNenumnesa,
KyOa, mapa, MUIMHIpa, KOHyca.

- [Ipumensims PU3HAKYU MOAOOHS TPEYTrOJbHUKOB MIPU PEIICHUHU 33]1aY;

- pewiams MPOCTEUIINE 3a]1a4H HAa IPOIOPLUOHAIIbHBIE OTPE3KHU;

- pewiamsb MPOCTEHIINE 3a/1a4H HA TPABUIIbHBIE MHOTOYTOJIbHUKH,

- Haxooums NIUHY OKPYKHOCTH, IUIOIIAlb KPYra U €ro 4acrei;

- 8bINOJIHAMb OTIEPAINH HAJl BEKTOPAMHU B TEOMETPUUYECKON U KOOPAUHATHON opMe;

- HaxoOums CKaJSIPHOE INPOU3BEICHHE BEKTOPOB M INPUMEHATh €ro JJs HaXOXKJIEHUS Pa3IUYHBIX
TreOMETPUUYECKUX BEIUYUH;

- peuwiamsb FEOMETPUUECKUE 33]1a4l BEKTOPHBIM U KOOPAMHATHBIM METO/I0M;

- npumeHsmb TeOMETPUUECKUE MTPeoOpa3oBaHUs IIOCKOCTH MPU PELICHUH TEOMETPHUECKUX 3a7ay;

- Haxooums OOBEMBI OCHOBHBIX IPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (UTYp: Mapasuieienuresaa,
KyOa, 1mapa, HUIMHIpPa, KOHYCa;

- HaxoOoums PEUIEHUs] <(OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aJlad, B KOTOPBIX HCIIOJIb3YIOTCS
MaTEeMaTHYeCKHUE CPEJICTBA;

- co30asamb NPOAYKT (pe3ynbTaT MPOEKTHOM AESTENBHOCTH), JUISl U3YYEHMSI U OMHUCAHUS KOTOPOTO
UCIOJIb3YIOTCSL MaTeMaTHYECKUe CPECTBA.

Harypaabnblie uncaa. [I[podou. PaunonajabHble yncia
BhInyCcKHUK HAy4YHUTCS:

* IOHUMaTh OCOOCHHOCTH JICCATUYHON CUCTEMBI CUUCIICHUS;

* OMEPHUPOBATH OHATUSIMH, CBI3aHHBIMH C JCTUMOCTHIO HATYPATLHBIX YUCEI;

* BhIp@XKaTh YKCJIa B SKBUBAJICHTHHIX (opMax, BbIOMpas HanOojee MOAXOMISNIYI0O B 3aBUCHMOCTH OT
KOHKPETHOM CUTYAallWH;

* CpPaBHUBATh M YIOPSI0YMBATH PALIMOHAIBHBIC YKCIA,

* BBIMOJIHATH BBIYMCIICHUS C paIlMOHAILHBIMUA YHUCIIAMH, COYETas YCTHBIC W MHUCHbMEHHBIC MPUEMBI
BBIYUCIICHHH, TPUMEHEHHE KAIbKYIISATOPA;

* UCIMOJIB30BaTh MOHSATUS W yYMEHUS, CBSI3aHHBIC C MPOTOPIIMOHAIBHOCTHIO BEJIIMYHH, MPOICHTAMH, B
XOJIc pEIICHUs MaTeMaTHYECKHMX 3aJad M 3a7ad M3 CMEKHBIX MPEAMETOB, BBIMOJHATH HECIOXKHBIE
NPaKTUYECKUE PACUETHI.

BoinyckHUK NOIY4UM 8603MONCHOCTb

* NO3HAKOMUMBCA C NOZUYUOHHBIMU CUCTNEMAMU CHUCTIEHUS ¢ OCHOBAHUAMU, omaudnbimu om 10;

* yenyoums u pazeums NPeoCmasieHuust 0 HAMypaibHbIX YUCIAX U CBOUCMBAX OeNUMOCTU,

* HAYYUMbCA UCNONL306AMb  NPUEMBL, DAYUOHATUSUPYIOWUE BbIYUCTEHUS, NPUOOpecmu NpUBbIYKY
KOHMPOIUPOBAMb 8bIYUCTEHUS, 8bIOUPAsL NOOX00AWUL 015 CUMYAYULU CNOCOD.

HeiicTBUTEIbHBIE YMCJIA

BbIycKHUK Hay4uTCS:

¢ UCIIOJIb30BaTh HAYAJIBHBIC IIPCACTABIICHUA O MHOXXCCTBE ]Iel\/’ICTBI/ITe.]'H)HBIX YHUCEII,
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* ONEPUPOBATH MOHATHEM KBAJAPATHOTO KOPHS, IPUMEHSTH €T0 B BRIYUCIICHUSIX.

Buinycknux nonyuum 6o3modrcHocms:

* pazeums npeocmasieHue O 4Yucie U YUCIO08bIX CUCEMAX Om HAMYPAIbHLIX 00 OelcmeUmenbHblX
yyces; 0 poiu 8blYUCTIeHUL 8 NPAKMUKe,

*pazeumv u yenyoums 3HAHUSA O OeCAMUYHOU 3ANUCU OeUCMBUMENbHLIX Yucel (nepuoouyeckue u
Henepuoouueckue opoou,).

HN3mepenusi, npudJInKeHusl, OLEHKH

BrIlyCKHMK Hay4duTCs:

¢ UCIIOJIB30BaTh B XOJC PCHICHUA 3a1a4 dJICMCHTApPHBIC IPCACTABICHUA, CBA3aHHBIC C HpI/I6J'II/I}KéHHBIMI/I
3HA4YCHUAMU BCIIMYHH.
BblnyC‘KHMK nojiyyum 603MOIHCHOCMb.!

* NOHAMb, UMO YUCNO0Bble OAHHblE, KOMOpble UCNOAb3YIOMCA Ol XAPAKMEPUCTUKU 00beKmos
OKpYIHCAIOWe2o Mupa, A6IAIOMCs NPEeUMyujeCmeenHo NPUOIUNCEHHLIMU, YMO NO 3ANUCU NPUOTUNCEHHBIX
3HAYEHUlU, CO0epPAHCAWUXCS 8 UHQDOPMAYUOHHBIX UCMOYHUKAX, MOJNCHO CYOUmMb O HNOSPEuHOCU
NpUOIUIICEHUSL,

* NOHAMb, UMO NOZPEUHOCMb PE3VIbMAMad 8bIYUCIEHUTI OONIHCHA ObIMb COUBMEPUMA C NOSPEUHOCTNBIO
UCXOOHBIX OAHHDIX.

AsredOpanyeckue BbIpasKeHUsI

BBITyCKHUK HAYIHUTCS:

* ONEPUPOBATh TIOHATHSMH «TOXIECTBO», «TOXKICCTBEHHOE IpeoOpa3oBaHKMeE», peliaTh 3alayH,
coJieprKarire OyKBEHHBIC JaHHBIC; Pa00TaTh ¢ (hOpPMYIIaMu;

* BBINOJIHATH TPEOOPA30BAHUST BBIPAKEHHIA, COACPIKAIIMX CTEHNCHW C LEJNbIMH TOKa3aTesIMH |1
KBaJIpaTHBIC KOPHU;

* BBINIOJIHATh TOXKJECTBEHHBIC MPEOOpPa30BaHUsI PALMOHAIBHBIX BBIPAKCHUH Ha OCHOBE IPaBHII
JCWCTBUI HAJl MHOTOWICHAMH U aJIreOpandecKuMu ApoOsSMHU;

* BBHITIOJHSATH Pa3I0KEHNE MHOTOYWICHOB HA MHOXKHUTEIIH.

Buinycknux nonyuum 603mMoicHOCMb HAYUUMbCA:

* BLINOIHAMb MHO20ULA208bLE NPE0OPA306AHUS PAYUOHATLHBIX BbIPAMCEHUN, NPUMEHSAS WUPOKULL HAOOD
Ccnocob08 u npuémos;

* NPUMEHAMb MONCOECBEHHble NPeoOPA308aHUsA O peuleHUs 3a0ay U3 Pa3iudHblX pa30enos Kypcd
(Hanpumep, 0151 HAXOHCOEHUsL HAUOOILULE2O/HAUMEHbULEO 3HAUEHUS BLIPAICEHUSL).

YpaBHeHus

BBITyCKHUK HAY9IHUTCS:

* pemiaTh OCHOBHBIE BUbl PAIMOHANBHBIX YPaBHEHUN C OJTHOM MEPEMEHHOM, CUCTEMBI ABYX YPaBHEHMIA
C IByMs TIEpEMEHHBIMH;

* IOHUMaTh YPaBHEHHE KaK BaXKHEUIIYI0 MAaTeMaTUYeCKyI) MOJENb Uil OMUCAHHS W HW3YYCHHS
Pa3HOOOPA3HBIX peaTbHBIX CHUTYAIHHA, PEIIaTh TEKCTOBEIC 3a/1a4M aJiTeOpandecKiuM METOJIOM;

* IPUMEHSTHh TpadUyecKue MpeICTaBICHHs Uil UCCIEAOBAHUS ypaBHEHUH, UCCIEIOBAHUS U PEIICHUS
CUCTEM YPaBHEHHUIA C ABYMS MTEPEMEHHBIMHU.

Buinycknux nonyuum 603modicHocms:

* os1adensv CNeyYuaIbHbIMU NPUEMAMU PeUleHUsl YPAGHEHUTL U CUCTEM YPABHEHULL, Y8ePeHHO NPUMEHSMb
annapam ypasHeHuil OJisl peueHUss PA3HOOOPA3HbIX 3a0a¥ U3 MAMEMAMUKY, CMENCHbIX NpeoMemos,
NPAKMUKU;

* npumeHams epaguueckue NpeoCmasieHusi O UCCIe008aHUs YPABHEHUU, CUcmem YpasHeHull,
cooepacawux bykeenHvle Kodghuyuenmeoi.

HepagencrBa

BBITyCKHUK HAYIHTCS:

¢ IOHUMATh W NPUMCHATH TCPMHHOJOTHIO W CHMBOJIMKY, CBA3AaHHBIC C OTHOLICHHECM HCPABCHCTBAQ,
CBOMCTBA YHCJIOBBIX HCPABCHCTB,
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* pemiaTb JIMHEHHBIC HEPAaBEHCTBA C OJHOM IEPEMEHHOM M HUX CHCTEMBI; pellaTb KBaJIpaTHBIC
HEPaBEHCTBA C OMOPOH Ha rpaduueckre mpeacTaBICHUS;

* IPUMEHSITH allllapaT HEPABEHCTB JUIsl PELICHNUS 3a/1a4 U3 Pa3IM4HbIX Pa3/esioB Kypca.

Buinycknux nonyuum 603mooicnocms HAy4umuvcsi:

* PA3ZHO0OPA3HBIM NPUEMAM OOKA3AMENbCMBA HEPABEHCIE, YBEPEHHO NPUMEHAMb ANNapam HepageHcms
0711 peulenus pasHooOPA3HbIX MAMEMAMUYECKUX 3a0ay U 3a0a4 U3 CMENCHbIX NPeoMemos, NPaKmuKu,

* npumenams 2paguueckue npeocmasieHuss Ol UCCLeO008aHUS HEPABEHCMS, CUCMeM HEepaGeHCms,
cooepoicawux OyKeeHHbvle KOIphuyuernmol.

OcHoBHbIE NOHATHSA. UK c/I0BbIe PYHKIMH

BrIlyCKHMK Hay4duTCs:

* IOHUMATh ¥ HCIOJb30BaTh (YHKIMOHAIBHBIC TIOHATUS M S3bIK (TCPMHUHBI, CHMBOJIHYCCKUE
0003HaueHUs ),

* CTpOUTH TpaUKH DIIEMEHTAPHBIX (YHKIUH; MCCIIEI0BAaTh CBOMCTBA YMCIIOBBIX (DYHKIMI HAa OCHOBE
U3yUYCHHUSI TTOBEJICHUS UX IPpadUKOB;

® IOHUMAThb q)YHKI_II/IIO KaK Ba)KHefILLIyIO MaTEMaTUUICCKYIO MOACIIb JJIA OIMMUCAaHUs NPOLCCCOB U SIBJICHUU
OKPYKAIOIIero MUpPa, NPUMEHATh (DYHKIIMOHAIBHBIA SI3BIK IS ONMUCAHWS M HCCIICAOBAHUS 3aBUCUMOCTCH
MCKOY (1)I/I3I/I‘-ICCKI/IMI/I BCIIMUYNHaAMMU.

BblnyCKHMK noyuyum 603MOIAHCHOCNIb HAYYUMDbCAL.

* IPOBOOUMb  UCCNIE008AHUs, CBA3AHHbIE C U3YYEHUeM CEOUCm8 (@YHKYul, 6 mom uucie ¢
UCNONb3068AHUEM KOMnblomepa, HA OCHOB€E epagbuxog U3)Y4EHHbIX qbyHKL]uIZ cmpoums bonee cnoocHvle
epaghuxu (KycouHo-3a0anHble, C «BLIKOIOMBIMUY MOYKAMU U M. N.);

* uUcnonvbz08amsv  (QYHKYUOHANbHVIE NpedcmasieHus U  ceoucmea  yHkyuu 01  peuleHus
Mamemamu4eckux 3a0ay u3 PA3TUYHbIX pGS()eJlOS Kypca.

Yuci0BbIe M0OCIE10BATEIbHOCTH

BhIyCKHUK Hay4HTCS:

* TOHUMATh U UCIOJIb30BATh S3bIK IMOCIIEA0BATEILHOCTEH (TEPMUHBI, CHMBOJIMYECKHE 0003HAUYCHMS);

* IPUMEHSTHh (DOPMYIBI, CBSI3aHHBIE C apU(METUUYECKOW U TeOMETPUYECKOM Mporpeccuei, u ammapar,
c(hopMUPOBAHHBINA MPU U3YUYCHUU JAPYTUX PA3]IETIOB Kypca, K PEIISHUIO 3a]a4, B TOM YUCJIE C KOHTEKCTOM M3
peanbHON KU3HU.

Buinycknux nonyuum 603mMoicHOCMb HAYYUMbCA

* peuiams KOMOUHUPOBAHHbIE 3A0a4U C NpUMeHeHuem opmyn N-20 4leHa u CyMmbl nepsvix N YjieHo8
apugmemuueckoll u 2eoMempu4eckoll npo2peccull, NPUMeHsisl NPU SMOM ANNapam ypasHeHull U HepaseHCcms;

* NOHUMAmMb  apUMemuyecKyro U 2eoMempuUyecKylo npocpecculo Kax @QYHKYuu HaAmypaibHO20
apeymenma, CceA3bl8amsv apUGMemudecKyo npocpeccuro ¢ JUHEUHbIM POCHOM, 2e0MempUYecKyrd — C
9KCNOHEHYUATIbHBIM POCHIOM.

OnucarejJbHas CTATUCTHKA

BrInyCKHMK Hay9UTCSl UCTIOIB30BATh MIPOCTEUIIINE CIIOCOOBI MPEJCTABICHHUS M aHAIN3a CTATUCTUYECKUX
JTAHHBIX.

Buvinycknux nonyuum 603modxcnocms npuobpecmu nepeoHaAudIbHbIlL ONbIM Op2aHU3ayul coopa OaHHbIX
npu npogedeHuUU onpoca 0OUWeCm8eHHO20 MHEHUs, OCYUeCMEIAMb UX AHAIU3, NPEOCMAasIsimb Pe3yIbmamsl
onpoca 6 suoe madoiuysl, OUASPAMMDL.

Cay4aiinblie cOOBITHSI H BEPOATHOCTD

BEITyCKHUK HAYYHTCSl HAXOJUTH OTHOCHTENBHYIO YacTOTY M BEPOSTHOCTH CITYYaifHOTO COOBITHSL.

Buinyckuux nonyuum 603ModCHOCMb npuobpecmu onvim HpoGeOeHUss CLYYAUHBIX IKCHEePUMEHMO8, 8
MOM Yucie ¢ NOMOWbIO KOMNbIOMEPHO20 MOOCTUPOBAHUS], UHMEPNPEMAYUL UX Pe3VIbMAmMOos.

Kom0unnaropuka

BBITyCKHUK HAay4YHTCS pemaTh KOMOWHATOPHBIC 3aJadyd HAa HAXOXJICHHWE 4YHCiIa OOBEKTOB HITH
KOMOHMHAIIHIA.

14



Buinycknux  nonyuum 803MOMCHOCMb  HAYYUMBCA HEKOMOPLIM — CNEYUANbHbIM NPUEMamM  peuleHus:
KOMOUHAMOPHBIX 3A0aH.

Harasignasi reomeTpust

BbImycKkHUK Hay4uTCS:

® pacIiO3HaBaTb Ha 4YepTekax, PUCYHKAX, MOJEIAX M B OKPYXKAWOIIEM MHpE IUIOCKHE U
IIPOCTPAHCTBEHHbIE T€OMETPUUYECKHE (DUTYDBI;

* pacrio3HaBaTh pa3BEPTKM KyOa, NPSIMOYTOJIBHOIO Napaulelenunena, IpaBUIbHOM NHUpamMuibl,
LWIMHIpPA U KOHYCA;

* CTPOHTD PA3BEPTKHU KyOa U MPSIMOYTOJIBHOTO MapajuIeIenuIea;

* OMpeAeNATh MO JIMHEHHBIM pa3MepaM pa3BEPTKH (QUIypbl JHUHEWHBIE pa3Mepbl caMoil (GUrypsl H
Hao00poT;

* BBIYHUCIATH 00BEM MPSAMOYTOIBHOTO NapaljieNeuIea.

Buinyckuux nonyuum 603mMoxicHOCMb.!

* HAYUUMBCA BLIYUCTAMb 00BEMBL NPOCMPAHCIBEHHBIX 2€OMEMPUYecKUx @uayp, COCMABNIEHHbIX U3
NPAMOY20bHbIX NAPALIeNenuneoos;

* yenyoums u pazeums npeocmagieHusi 0 NPOCMPAHCMBEHHBIX 2e0MEMPULECKUX ueypax;

* HAYYUmMbCs NPUMEHAMb NOHAMUE PA3GEPMKU 0I5 BbINOIHEHUS NPAKMUYECKUX PACUEMOB.

I'eomerpuueckue purypbi

BeInnyCKHHMK Hay4duTCs:

* [IOJI30BAThCA S3BIKOM T€OMETPHUU JJIsi ONUCAHUS MPEIMETOB OKPYXKAIOIIETO MHUpa M UX B3aUMHOTO
PaCIOJIOKCHHUS;

* pacro3HaBaTh M H300paKaTh Ha YEPTEkKaX U PUCYHKAX TEOMETPUICCKHUE (PUTYyphl U UX KOHPUTYpAIIUH;

* HaXOJUTh 3HAUEHUS JIJIMH JUHEHHBIX 3JIEMEHTOB (PUTYyp U UX OTHOUICHHMS, TPAAYCHYIO MEpY yIJIOB OT
0° mo 180°, mpumeHsisi onpeseneHus, CBOMCTBA M MPU3HAKK (UTYp M HX DIEMEHTOB, OTHOLICHHSA (UTYp
(paBeHCTBO, MOAO0KE, CHMMETPHUH, TIOBOPOT, IMapalIeIbHbBIN MIEPEHOC);

* ONEPHUPOBATH C HAYAIHLHBIMH TIOHATUSIMU TPUTOHOMETPHH ¥ BBIMIOIHATH dJIEMEHTAPHBIC OMCPAIlUU HA
(GYHKIUSAMH YTIIOB;

* pemiaTh 3aJla4d Ha JI0Ka3aTeJIbCTBO, OMHUPAsACh HA W3YUYCHHBIE CBOMCTBA (PUTYp U OTHOILIECHUH MEXITY
HUMU ¥ IPUMEHSS N3y4EeHHBIC METO/IbI JIOKA3aTeIIbCTB;

* pemiaTh HECIOXKHBIE 3a7aud Ha [OCTPOCHHE, MPHUMEHsSI OCHOBHBIE alTOPUTMBI TIOCTPOEHHUS C
TTOMOIIIBIO ITUPKYJIS ¥ TUHEHKU;

* peaTh MPOCTEHIITNE TNIAHUMETPUYECKUE 3a7aUl B TIPOCTPAHCTBE.

Buinycknux nonyuum 603modHcHocms:

* 061a0emb MEeMOoOaMU peueHus 3a0ay Ha 6bIYUCTIEeHUs U 00KA3aMeNbCmea: Memooom om npomueHo2o,
Memooom nooodUs, Memooom nepedbopa 8apuUanmos U MemooOoM 2eOMempU4ecKux mecm modex;

* npuobpecmu onvim NPUMEHEHUs. aneedpPauiecKkoco U mMpucoOHOMempuiecKkoeo annapama u uoeu
08UICEHUsL NPU PeUleHUU 2e0MemPUYecKUx 3a0ay,

* 061a0emb MPAOUYUOHHOU CXEMOU peuleHusi 3a0ad Ha NOCMPOEeHUe C NOMOWbLIO YUPKYISA U JIUHEUKU:
amanu3s, NOCmMpoeHue, 00Ka3amenibCmeo U UCCIe008aHue;

* HayuumsCs pewams 3a0ayu Ha NOCMPOeHUe MemoOOM 2eOMEeMpPULecKo2o Mecma modex u Memooom
nooobdus;

* npuobpecmu ONvIM UCCIE008AHUS CEOUCNE NIAHUMEMPUUECKUX Gueyp ¢ NOMOUBIO KOMNbIOMEPHbIX
npocpamm,

* npuobpecmu OnvIM BbLINOJHEHUsT NPOeKmos no memam «leomempuueckue npeobpazoeanus Ha
ninockocmuy, «I[locmpoenue ompesxoe no ghopmyner.

N3mepeHne reoMeTpuYeCKUX BeJTUYMH

BBIyCKHUK HAYIHUTCS:

* HCII0JIb30BAaTh CBOMCTBA M3MEPEHUS JUIMH, IUIOIIAJCH U YIJIOB MpHU pEUIeHUH 3aJad Ha Hax0XKJEeHUE
JUTUHBI OTPE3Ka, JUIMHBI OKPY>KHOCTH, JUIMHBI IYTU OKPY>KHOCTH, IPayCHON MephI yIJia;
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* BBIUUCIIATH TUIOMIAIN TPEYTOIBHUKOB, IPSIMOYTOJIBHUKOB, MapajlIeIorpaMM- MOB, TPaneIuii, KPyroB U
CEKTOpOB;

* BEIUUCIIATH IJIMHY OKPYKHOCTH, JUTHHY TYTH OKPY>KHOCTH;

* BBIYUCJIATD JJIUHBI JUHEHHBIX 3JIEMEHTOB (GUTYpP U MX YTJIbl, UCIIOJIb3Ys (POPMYJIbI ITTMHBI OKPYKHOCTH
U JUJTMHBI TyTH OKPY>KHOCTH, (POPMYIIBI IIIoImaneii puryp;

* pemaTh 3a/la4dl Ha JIOKA3aTeIbCTBO C HMCIOIB30BaHHEM (DOPMYIN JUIMHBI OKPYKHOCTU W JJIUHBI AYTH
OKPY)KHOCTH, GOpMYyII IUToIaaen puryp;

* pemiaTh MPAKTUYECKHUE 3a/1a49M, CBSI3aHHBIC C HAXOKICHHEM I€OMETPUYECKIX BEITUYHH (M CIIONB3Ys MIPU
HEOOXOUMOCTH CIIPABOYHHUKHU M TEXHHUUECKHUE CPEJICTBA).

Buinycknux nonyuum 603mMox#CHOCMb HAYYUMBCAL:

* 8LIYUCIAMD NIOWAOU DUSYD, COCMABIEHHBIX U3 08YX UIU DOJlee NPAMOY20NbHUKOS, NAPAILLE02PAMMOS,
Mpey2oNbHUKO8, Kpyea U CeKmopa,

* gLIYUCIAMbL  NAOWAOU  MHO20V20NbHUKOS,  UCNONb3YS  OMHOWEHUA  PABHOBETUKOCMU U
PABHOCOCMABNIEHHOCTIU

* NPUMEHAMb aANeebpaudecKull U MpUuOHOMempudecKull annapam u uoeu 08UNCeHUs npu peulenuy 3a0ay
Ha 8blYUCTIeHUEe NA0WAOell MHO20V20IbHUKOE.

Koopaunarsi

BbInyCcKHHUK HAY4YHUTCS:

* BBEIYHCIIATH JJIMHY OTPE3Ka 110 KOOPJAMHATAM €0 KOHIIOB; BRIYHCIISITE KOOPJAUHATHI CEPEIUHBI OTPE3Ka;

* YICTIOJIb30BaTh KOOPAWHATHBIA METO/T JJI1 U3YUCHUS CBOMCTB MPSMBIX U OKPY>KHOCTEH.

Buinyckuux nonyuum 603modicHocms.:

* 061a0emb KOOPOUHAMHBIM MEeMOOOM peueHUs 3a0ay Ha 8bIYUCTIeHUS U OOKA3AMENbCMBA,

* npuobpecmu OnvIM UCNONIL30BAHUS KOMILIOMEPHLIX NPOSPAMM OJiIsl AHAIU3A HACMHBIX CIYYAes
83AUMHO20 PACNONONCEHUS OKPYHCHOCIEN U NPAMbIX,

* npuobpecmu Onvlm BbINOAHEHUs. NPoeKkmos Ha memy «lIpumenenue KOOpOUHAMHO20 Memoodd npu
peutenuu 3a0a4 Ha 8bIYUCTIEeHUSL U OOKA3AMeNbCmeay.

BekTopsl

BbInyCKHUK HAY4YHUTCS:

* OIepUpOBaTh C BEKTOPAMU: HAXOAWTh CYMMY M Pa3HOCTb JBYX BEKTOPOB, 33JaHHBIX I'€OMETPHYECKH,
HAaXOJHUTb BEKTOP, PABHBIN IPOU3BEACHUIO 3aIaHHOI0 BEKTOPA HA YHUCIIO;

* HaxOJHUTh JUIsl BEKTOPOB, 3a/IaHHBIX KOOpJAMHATAMU: JUIMHY BEKTOpA, KOOPAUHATEI CYMMBI U Pa3HOCTH
IBYX U 0ojee BEKTOpPOB, KOOPAMHATHI NMPOU3BEACHUS BEKTOpAa HAa YUCIO, IPUMEHSS NMPU HEOOXOAMMOCTHU
COUYEeTaTEeIbHBIN, IEPEMECTUTEIIBLHBIN U PACIIPEACIUTEIBHBINA 3aKOHBI;

* BBIYUCIITh CKaJSIPHOE NPOU3BENCHHUE BEKTOPOB, HAXOJIWUTh YIOJ MEXIY BEKTOPaMH, yCTaHABIMBATH
MEPIEHIUKYISPHOCTD MIPSAMBIX.

Buinyckuux nonyuum 603Mo#CHOCTYb .

* 061a0emb 8eKMOPHLIM MEMOOOM OJisl peuleHUs 3a0ay Ha GbIYUCTEHUs U 00KA3ameNbCmea,

* npuobpecmu onvim EbINOJIHEHUS NPOEKMOE HA MeMy «NPUMEHEHUE EKIMOPHO20 MeMo0a Npu peueHuu
3a0a4 HA 8bIYUCTIEHUS U OOKA3AMENbCIBAN.

Conep:xanue y4e0HOro nmpeamMera , Kypca

5-6 kiacc (6 gacoB B Hezento, Bcero 408 yacos), 7,8,9 knacc(anredbpa - , reoMeTpusi- , BCEro 578 4acoB)
BCET0 HA U3y4YECHHE MaTeMaTuKu — 986 Jyacos

1. O6uee coaep:xkaHue y4eOHOT0 MpeaMera.
Hartypaabnbie uucaa. Harypanbubiii psg. [ecsatuunas cuctema cumcieHus. Apudmernyeckue

JeWCTBUS C HATYpaJbHBIMU ynciamMu. CBOMCTBa apudMeTHUecKuX JecTBUH.
CreneHb ¢ HaTypaJIbHBIM MTOKA3aTEIEM.
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UucnoBble BbIpaXXEHUs, 3HAYEHUE YUCIIOBOTO BbIpakeHus. [1ops10K AEeMCTBHI B YUCIOBBIX BBIPAKEHUSAX,
WCIIOIh30BaHUE CKOOOK. Perenne TekCTOBhIX 3a7a4 apu(hMETHUSCKIMHU CIIOCOOaMHU.

Jenurenu u kparHbele. CBONCTBA M NpU3HAKK AenuMocTH. IIpocTeie u cocraBHble uMcina. PasnoxeHue
HaTypaJbHOI'O YMCJIA HA MIPOCTbIE MHOXKUTEINHU. JleeHne ¢ OCTaTKOM.

JApodu. OObikHOBeHHBIE IpoOH. OCHOBHOE CBOMCTBO npoOH. CpaBHeHHE OOBIKHOBEHHBIX IpOOEii.
Apudmernueckue IeHCTBUS ¢ OOBIKHOBEHHBIMU Ipo0siMu. HaxokeHue 4acTu OT IIeJIOTO U LENOro Mo €ro
4acTH.

Hecsatuunbie npobu. CpaBHEHHE NECATUYHBIX IpoOel. ApudMeTHUeCKHEe ACHCTBUSA C JIECATHUYHBIMHU
npobsimu. [lpencraBnenue AecsITHYHOW ApoOM B BHUAEC OOBIKHOBEHHOH ApoOM M OOBIKHOBEHHOW B BHJIE
NECATUYHOH.

[IpotieHTHI; HaXO0XJACHUE MPOLIEHTOB OT BEJIMYMHBI W BEJIMYMHBI MO €€ mpoueHTam. OTHOIIECHUE;
BBIpa)KEHHME OTHOLICHUS B IpOoLEHTax. [Iponopuys; o0cHOBHOE CBOMCTBO POIOPIIUH.

Pemienne TekcTOBBIX 3a/1a4 apu(METHUECKUMH CIIOCOOAMH.

Panuonanbubie ynucaa. [lonoxurenbHble U OTpULIATEIBHBIE YUCIA, MOAY/Ib YKCIa. MHOXKECTBO LIEJIBIX
yrcesl. MHOXKECTBO pallMOHAJIBHBIX YUCEN; PAlIMOHAILHOE YUCIIO KaK OTHOIIEHHE M/N, rae m — 1eJ0e Yucio,
a N — HarypanbHoe. CpaBHEHHE DPALMOHAIBHBIX 4YHcel. ApupMeTHYEeCKHe NCHCTBHUS C pallMOHAIbHBIMU
gyrciaamu. CBoiicTBa apupMeTndeckux AeHCTBHA. CTETIeHb C ETBIM ITOKa3aTeNeM.

HeiicTBuTeNbHBbIE YHcaa. KBagpaTHbIl KOpeHb U3 uncia. KopeHb TpeThel cTeneHu.

[TonsiTe 06 uppanroHanbHOM yucie. MppanuonaabHocTh ymcia \/E Y HECOM3MEPUMOCTb CTOPOHBI U
JMaroHany Keajpara. JlecaTuuHble NpUOIMKEHUS UPPALMOHATIBHBIX YHCEIL.

MHOXeCTBO JICHCTBUTEIBHBIX YHCEN; TPEACTABICHUE JCHCTBUTEINBHBIX YHCEN OECKOHEUYHBIMHU
JeCATUYHBIMU Apo0siMu. CpaBHEHHE AEHCTBUTEIbHBIX YHCEN.

Koopaunarnas npsimasi. M3o0pakeHue uncen ToukaMu KOOpIMHATHON psiMOi. UHCIIOBbIE TPOMEKYTKH.

H3mepenns, npudam:keHns, oueHKH. Pa3mepsl 00BEKTOB OKpYXKaromlero mMupa (0T 3JI€MEHTapHBIX
yacTull A0 BceneHHOM), UIMTENbHOCTh IPOLECCOB B OKpY)KaloIleM Mupe. BbiieneHue MHOXHUTENS —
CTEIECHU JECATH B 3aIIMCH YUCIIA.

[TpuOnmxk€HHOE 3HAUYEHHE BEIMYMHBI, TOUHOCTb NpuOMxkeHus. OKpyrieHHEe HATypajbHBIX YHUCEN U
JecATUYHbIX ApoOeil. [Ipukuaka u olieHKa pe3ynbTaToB BEIUMCIICHUH.

Auredpanyeckne BbIpaikeHHsl. DyKBeHHbIE BbIpaKE€HUS (BbIpaXEHUS C IepeMeHHbIMM). UYucioBoe
3Ha4YeHHne OyKBEHHOTO BbIpaxkeHus. [lomycTumble 3HaueHHs nepeMeHHbIX. [locTaHOBKa BhIpakeHUI BMECTO
nepeMeHHbIX. [IpeoOpa3oBaHne OYKBEHHBIX BBIPRXCHHH HAa OCHOBE CBOMCTB apu(PMETHUYECKUX ICUCTBHM.
PaBeHCTBO OyKBEHHBIX BbIpakeHUH. TOXIECTBO.

Crenenp ¢ HaTypalbHBIM IIOKa3zareneM U €€ cBoicrBa. OnHouneHbl M MHoOrowieHsl. CreneHs
MHorouseHa. CloXeHHe, BbIUUTAHUE, YMHOXXEHHE MHOrou4jeHOB. POpMyIibl COKpAIIEHHOIO YMHOXECHHUS:
KBaJpaT CYMMBI U KBaJpaT pasHocTH. PopMyna pa3HOCTH KBaapaToB. [IpeoOpa3oBaHue 11€70T0 BIpaKEeHUS B
MHOrowieH. Pa3nokeHue MHOrO4YJE€HOB HA MHOXXMTENIW. MHOrodnseHel ¢ OJHOM mepeMeHHOH. Kopenb
MHorouneHa. KBagpaTHslil TpEXWIIEH; pa3/IoOKEHNUE KBAIPATHOTO TPEXUIIEHA HA MHOKUTEIH.

Anrebpanueckass 1poOb. OCHOBHOE CBOMCTBO anredOpamdeckoil apobu. CroxeHue, BbIUUTAHUE,
YMHOKEHHeE, JeJeHne anredpandeckux apooeil. CTeneHp ¢ 1ebM MoKazaTesieM U e€ CBOMCTBA.

PannonanbHble BeIpaskeHUs U MX IpeoOpazoBanus. Jloka3aTeabCTBO TOXKIECTB.

KBangpatHsle kopHu. CBoiicTBa apu(pMETHYECKHX KBaJIpaTHBIX KOPHEHM M UX TpPUMEHEHHEe K
peoOpa30BaAHUIO YUCIIOBBIX BBIPAKEHUM U BHIYUCICHUSIM.

YpaBHenusi. YpaBHeHue ¢ ofHOW nepeMeHHOW. KopeHp ypaBHeHus. CBONMCTBAa UMCIIOBBIX PaBEHCTB.
PaBHOCHUITBHOCTH YpaBHEHU.

Jluneiinoe ypaBHeHue. KBajpaTHoe ypaBHeHue: ¢opmyia KOpHeW KBaJpaTHOTO ypaBHeHUs. Teopema
Buera. Pemenne ypaBHeHMH, CBOIAINMXCS K JIMHEWHBIM W KBaJpaTHBIM. [IpuMepsl pelieHus: ypaBHEHUH
TpeTbell 1 4eTBEPTOil creneHell. Pemenne ApoOHO-pallMOHAIbHBIX YPaBHEHUH.

VYpaBHeHHE ¢ AByMs NIepeMEHHBIMU. JIMHEHOE ypaBHEHHE C ABYMS NEPEMEHHBIMH, IPUMEPHI PEIICHUS
YPaBHEHUH B LIEJIBIX YUCIIAX.

Cucrema ypaBHEHUH € JIByMSI NepeMEHHbIMU. PaBHOCWIBHOCTH cUCTeM. CHCTEMBbl JBYX JUHEHHBIX
YPaBHEHUN C IBYyMs I[EPEMEHHBIMU; PEIICHHUE IOJACTAHOBKOM M CIOXKeHHEM. IIpumeps! peleHus cucreM
HEJIMHENHBIX YPABHEHUH C ABYMS IIEPEMEHHBIMM.
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Pemienne TeKCTOBBIX 3a/1a4 areOpanyeckKiuM CrocoOoM.

JlekapToBbl KOOpAMHATBl Ha IUIOCKOCTH. ['paduueckas uHTepnperanus ypaBHEHHS C JBYMs
nepeMeHHbIMH. ['paduk JTHMHEHHOTO ypaBHEHHs C JBYMs MEPEMEHHBIMU; YIJIOBOH KOI(D(UIUEHT MpsMOW;
yCIIOBHE NapajIeIbHOCTU NpAMBIX. I'paduku npocTedmx HelMHEHHbIX ypaBHEHUi: napabosa, runepboia,
OKpYXHOCTb. ['padmueckas HHTEpIpETALUs CUCTEM YPaBHEHHH C IBYMsI IEPEMEHHBIMHU.

HepaBencrBa. YncioBbie HEpaBEHCTBA U X CBOMCTRBA.

HepaBencTBo ¢ onHOM mnepeMEHHONW. PaBHOCHMIBHOCTH HEpPaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOU
nepemeHHoi. KBagpaTHbie HepaBeHCTBA. CHUCTEMBbI HEPABEHCTB C OJTHOM MEPEMEHHOM.

@Oyukuuu. [Ipumepsl 3aBUCUMOCTEN; TpsMasi MPOMOPIUOHAIBHOCTE; 00paTHast MPOHOPIMOHATBHOCTD.
3agaHue 3aBUCHUMOCTEH (OpMyJaMu; BBIYMCICHHUA MO (QopMmylaM. 3aBHUCUMOCTH MEXIy BEIMYHMHAMH.
[Tpumeps! rpadKOB 3aBUCUMOCTEH, OTPAKAIOIIUX PeaIbHbIC MPOLIECCHI.

Yucaosble (pyHkuuu. [lonarue ¢yHkumm, obmacTb NpUMEHEHHMsT U 00NacTh 3HA4YEHUS (QYHKLUU.
CrniocoOsb1 3ananus ¢ynkuuu. ['paduk pyaxmum. CBolicTBa GyHKIMH, UX OTpakeHHe Ha rpaduke. OyHKIUH,
OIMCBIBAIOLIME MPSAMYIO M OOpaTHYIO NMPONOPLUOHAIBHBIE 3aBUCUMOCTH, UX Ipaduku U cBoicTBa. JInHelHas
¢bynkuus, e€ rpadpuk u cBorictBa. KBanparnunas ¢ynkuus, e€ rpaduk u cpoiictBa. CteneHHble GYHKIUU C
HaTypaJbHBIMH  TIOKazateassMu 2 W 3, wux rpaduku u  cBoiicTBa. ['pabuku  GyHKIUH

y=x, y =%y =

YucinoBble  mocienoBaTeJbHOCTH.  [loHATHE  4YMCIOBOM  TOCIENOBAaTEILHOCTH.  3a/laHue
[I0CJIeI0BATENbHOCTH PEKYPPEHTHOM hopMysiolt U popmyIioit N-ro wieHa.

Apudpmernueckass U TreomeTrpuyeckas mnporpeccur. Popmyiabl N-ro wieHa apudmernyeckol u
TeOMETPUUECKOM MHporpeccuif, CyMMbl MEPBBIX 7-X 4YJICHOB. M300pakeHue 4IEHOB apUPMETHYECKOil u
F€OMETPUYECKON MPOrpeCCUi TOUYKAMH KOOPJAWHATHOM IJIOCKOCTH. JIMHEWHBIM U SKCHOHEHUHUAIBHBIM POCT.
CnosxHbIE TPOLIEHTHI.

OnucareqbHast cratucTuka. [lperncraBneHwe MaHHBIX B BHAE TaONMMI, gUarpaMM, TpaguKOB.
CayuvaiiHas u3MeHUMBOCTb. CTaTUCTUYECKHE XAPaKTEPUCTUKM HAOOpa JAaHHBIX: cpeliHee aph(MeTHdecKoe,
MearaHa, Hauoosblllee ¥ HaMMEHblee 3HaueHus, pa3max. [IpeacraBinenre o BBIOOPOUYHOM HUCCIIEI0BAaHUU.

Cayuaiinble cOOBITHS U BePOSATHOCTD. [IoHATHE O citydaiiHOM ombITe U cilyyaiiHOM coObiTun. YactoTa
cilydaiiHOro coObITUsl. CTaTUCTUYECKUH MOAXO0/ K MOHATUIO BEPOATHOCTU. BeposTHOCTH IMPOTUBOMOIOKHBIX
coObITHil. JlocTOBepHBIE M HEBO3MOXHbIE CcOObITUsA. PaBHOBO3MOXHOCTH coObITHH. Kiaccuueckoe
OINPEJIEIIEHUE BEPOATHOCTH.

KomOunaropuka. Penienne koMOMHATOpHBIX 3aj1ad nepebopoM BapuaHToB. KoMOMHATOpHOE MpaBHIIO
yMHOkeHus. [lepecTaHOBKH U (pakTOpHAIL.

Harasinnas reomerpus. Harnsanele npeacraBieHus o Gurypax Ha MJIOCKOCTH: IpsMasi, OTPE30K, Iy,
yroj, JIOMaHasi, MHOTOYIOJIbHUK, OKPYKHOCTb, KpYyr. UYeThIpéXyrosbHUK, NPSIMOYIOJbHUK, KBaJapar.
TpeyronbHHUK, BUABI TpPeyroJbHUKOB. [IpaBUibHBIE MHOTOYrOJbHUKH. B3anMMHOE pacmnonoXeHue ABYX
NpSIMBIX, JIBYX OKPYKHOCTEW, MHpsIMOW U OKPYKHOCTH. M300pakeHHe TreoMeTpuyecKux QUryp U Hux
KOH(UTyparui.

Jnuna otpeska, soMaHo. llepumerp MHOroyrojaepHHMKa. EnuHHIBI M3MepeHus MIMHBL 3MmepeHne
JUIMHBI OTPE3Ka, IOCTPOEHUE OTPE3KA 3aJaHHON JUINHBI.

Bunsr yrnos. I'pagycHas mepa yria. M3mepeHue M IOCTPOEHHE YIVIOB C MOMOUIBIO TPAHCIOPTHPA.
buccekrpuca yria.

[TonsTue momanu QUrypbl; €QUHUIBl U3MepeHus Iuiowmaau. Ilnomans npsMoyroiabHUKa, KBajpara.
[Tpubnuxénnoe u3mepeHue miomanu ¢Guryp Ha kierdaroi Oymare. PaBHoBenukue ¢urypsl. Paspesanue u
COCTaBJICHHE FT€OMETPUUECKHUX (QUTYD.

Harnsasele npeacTaBieHus 0 IPOCTPAaHCTBEHHBIX (Urypax: KyO, mapajienenurnes], npusMa, nupamusa,
map, cdepa, KoHyc, UWIMHIp. M300paxkenue mnpocTpaHCTBeHHbIX ¢uryp. Ilpumepsl cedeHMid.
MHuororpanauku. IlpaBunpHple MHOrorpaHHuku. IIpumepsl pa3BEPTOK MHOTOTpaHHMKOB, LMIUHApPA U
KoHyca. M3rotoBienne Mozeneil mpoCTpaHCTBEHHBIX QUTYP.

[Toustue 06béMa; equaULBl 00BEMa. OOBEM MPSIMOYTOIBHOTO NapalljieNenunea, Kyoa.

[Tonsitue o paseHctBe ¢uryp. lLleHTpanbHas, oceBas U 3epkaibHas cumMMmeTpuu. W3o00pakeHue
CUMMETPUYHBIX (QUryp.
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I'eomerpunueckne ¢purypsl. Ilpsveie u yrusl. Touka, npsimast, mnockocts. OTpe3ok, jyd. Yroia. Buast
yrioB. BepTukanpHele U CMEKXHBIE yIuIbl. buccekrpuca yria.

[TapayutenpHble ¥ nepecekaromuecs npsmele. [leprnenaukynsapasle npsambie. TeopeMsl 0 apauIeIbHOCTH
U NEPIEHIUKYIAPHOCTH NpAMBIX. [lepnenaukynsap u HakioHHas K npsAMoil. CepeauHHbIN NEPIEHAUKYIAP K
OTpE3KY.

I'eomerpuueckoe Mecto Touek. CBoilcTBa OHMCCEKTpPHUCHI yIila M CEPEAMHHOrO MEPHEHIUKYIIpa K
OTpE3KY.

TpeyronsHuk. Beicora, menuana, OuccekTpuca, CpeAHss JUHMs TpeyroibHUKAa. PaBHOOenpeHHbIE U
PaBHOCTOPOHHUE TPEYroJbHUKM; CBOMCTBA M IPU3HAKM paBHOOEIPEHHOTO TpeyrojabHukKa. IlpusHaku
paBeHCTBa TpeyroiapbHUKOB. HepaBeHCTBO TpeyronbHuKa. COOTHOIIEHUS MEXAY CTOPOHAMU M yIVIAMH
TpeyroipHuka. CymMMa yrioB TpeyrojbHHKa. BHemnue yriel TpeyroibHuka. Teopema daneca. [lomoOue
TpeyroipHuKoB. Ilpu3naku nonodbus tpeyronbHukoB. Teopema Iludaropa. Cunyc, KOCHHYC, TaHIEHC,
KOTaHI'€HC OCTPOro yria IpsMOYToJIbHOTO TpeyroyibHUKa U yrioB oT 0 1o 180°, npuBeaeHue K OCTpOMY yIiy.
Pemenne mnpsMOYroiabHbBIX TpPEyroJbHHUKOB. (OCHOBHOE TPUIOHOMETPHUYECKOE TOXAECTBO. Dopmysl,
CBA3BIBAIOIME CUHYC, KOCHHYC, TAHI€HC, KOTAaHI'€HC OJHOI0 M TOr0 K€ yria. PelieHune TpeyrojbHHUKOB:
TeopeMa KOCMHYCOB M TE€OpPEMa CUHYCOB. 3aMe4aTelIbHbIE TOUKH TPEYrOJIbHUKA.

YetsipéxyronpHuk. Ilapamnenorpamm, ero cBOMCTBa M MpU3HAKU. [IpSAMOYronpHUK, KBagpaT, poMO, UX
CBOMCTBa 1 npu3HaKku. Tpanenus, cpenHss JMHUS Tpaneuu.

MHuoroyronpHuk. Bblnykible  MHOroyrojgpHukd. CyMMa YIJIOB  BBIIYKJIOTO  MHOI'OYTOJIbHHKA.
IIpaBriIbHBIE MHOTOYTOJIBHUKH.

OxkpyxHocTh 1 Kpyr. [yra, xopna. Cektop, cermeHT. LleHTpanbHbIil yrodl, BIUCAHHBIA yroJI;, BEJIMYUHA
BIINCAHHOI'O yria. B3anMHoOe pacrnosiokeHHe IpsMOM M OKPYKHOCTH, IBYX OKpyxkHocTed. KacartenbHas u
CEeKyIllasi K OKPY’KHOCTH, UX CBOMcTBa. BnircanHble 1 onucaHHble MHOTOYTOJIbHUKU. OKPYXHOCTb, BIIMCAHHAsS
B TPEYTIOJIbHHUK, U OKPY)KHOCTb, OIIMCAHHAsl OKOJIO TPEYroJIbHHKAa. BIMCaHHBIE M ONUCAaHHBIE OKPYXXHOCTH
IIPaBUJILHOTO MHOTOYTOJIbHUKA.

['eomerpuueckue mnpeodpazoBanus. Ilonstue o paBeHctBe ¢uryp. IloHsTHEe O JBHXKEHMU: OceBas U
[EHTpaJIbHAST CHMMETPHUH, NTApalIeIbHBIA IepeHoc, MoBOpoT. [loHsATHE 0 0100MHN PUTYP U TOMOTETHH.

Pemenue 3agau Ha BBIYMCIICHUE, 1OKA3aTEIbCTBO U IOCTPOCHUE C MCIIOJIB30BAHUEM CBOMCTB M3yYEHHBIX
¢buryp.

HN3mepenne reomerpuveckux Bean4nH. /[nmna orpeska. Paccrosinue ot Touku 1o npsimoi. Paccrosnue
MEXy MapajieIbHbIMU IPSIMbIMH.

IIepumeTp MHOTOYTOJIBHHKA.

JnHa OKpY>KHOCTH, YUCJIO T, IJIMHA YT OKPYKHOCTH.

I'pagycHas Mepa yrila, COOTBETCTBHE MEXKJY BEIMYMHOM LEHTPAJIBHOTO YyIia M JJIMHOM Iyru
OKPY’KHOCTH.

[Tonatne mnmnomanu miockux ¢uryp. PaBHOcocTaBieHHble W paBHOBenukue ¢urypsl. Ilmomans
npsaMoyrosibHUKa. [lmomanm mapamienorpaMMa, TpeyrosibHUKAa W Tparnenuu. llnomaas MHOTOyroibHUKA.
[Tnomans kpyra u miomaab cekropa. COOTHOLIEHHE MEXY TUIOMAASIMU OJOOHBIX (DUryp.

Pemenue 3a1ay Ha BBIYMCIEHUE U OKA3aTEIbCTBO C UCTIOIb30BAaHUEM U3YYEHHBIX (POPMYII.

Koopaunartel. YpaBHenue npsmoin. KoopaunHatel cepenuHbl oTpe3ka. dopmyna pacCTOSHUS MEXIY
JBYMS TOUKaMU IUIOCKOCTH. Y PaBHEHHE OKPYKHOCTH.

Bekrtopbl. J{nuHa (Momynb) BekTopa. PaBeHcTBO BekTOpoB. KosmmHeaphble BekTOpbl. KoopauHatsl
BEKTOpAa. YMHOKEHHE BEKTOpa HA YHCIIO, CyMMa BEKTOPOB, PA3JI0KEHHUE BEKTOPA I10 JIBYM HEKOJUIMHEAPHBIM
BeKTOpaM. CKaJsipHO€E TPOU3BEACHHUE BEKTOPOB.

TeopeTuKO-MHOKECTBEHHbIe TOHATHA. MHOXECTBO, JJIEMEHT MHOXECTBA. 3aJlaHHE€ MHOXECTB
NEPEUYHCICHUEM JJIEMEHTOB, XapaKTEPUCTHUECKUM CBOMCTBOM. CTaHgapTHbIe 0003HAUYEHUS YHMCIOBBIX
MHOXkecTB. IlycTtoe MHOXecTBO W ero obOo3nadeHue. [loamHoxkectBo. OOBeaUMHEHHWE M TIEpeceUeHHUe
MHOXECTB.

NnmrocTpanust OTHOIIEHUH MEXAY MHOKECTBAMH € ITOMOIIBIO Axarpamm Jiliiepa—BenHa.

JuieMeHThbI JIOTHKH. Omnpenenenne. AkcuoMbl M TeopeMbl. JlokasartenbcTBo. JlOoKa3aTeNbCTBO OT
npotuBHOTO. Teopema, oOpaTtHas ganHoi. [Ipumep u KOHTpIIpUMED.
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[ToHsAiTHE O PAaBHOCWUIIBHOCTH, CJEIOBAHUHU, YINOTPEOJICHHE JIOTUYECKUX CBSI30K eciu..., mo, 6 mom u
MOIbKO 8 MOoM Clyuae, TOTUYECKUE CBSI3KH U, UTU.

MartemaTuka B HCTOpHYeCKOM pa3BuTHM. VcTopus GopMUpoBaHUS MOHSATHS YHCIA: HATypajJbHBIC
qucia, ApoOu, HEAOCTATOYHOCTh PALIMOHANBHBIX YUCEI Ui TE€OMETPUUYECKUX M3MEpPEHUl, UppaloHalbHbIe
yucia. CrapuHHbIe cucTeMbl 3anmucH uucen. Jpo6u B Basunone, Erunte, Pume. OTKpbITHE NECATHYHBIX
npo6eit. CrapunHble cucTeMbl Mep. Jlecsatuunble apobu M MeTpuyeckas cucrtema Mep. llosBienue
OTpHULATENbHBIX yncen U Hys. JI. Marauukuil. JI. Ditnep.

3apoxaeHue anreOpsl B Hempax apudmetuku. Au-Xopesmu. PoxneHne OyKBEHHOM CHMBOJIMKHU.
I1. ®epma. @. Buer. P. [lekapt. Hcropust Bompoca 0 HaxoxIeHHH (OpMya KOpHEW anreOpanmyecKux
YpaBHEHHUN, HEPa3pPeIIMMOCTh B paJudKalax YpaBHCHHMH cTereHd, Oombined ueThipéx. H. Tapramnbs,
JIx. Kapnano, H. X. A6ens. D. lNanya.

H300peTeHne MeToAa KOOpAUHAT, IMO3BOJISIIOIIETO MEPEBOJUTh TIEOMETPUYECKHE OOBEKThl Ha SA3BIK
anreopsl. P. Jlekapt u I1. @epma. IIpumMeps! pa3nuuHbIX CUCTEM KOOPJAUHAT HA IJIOCKOCTH.

3amaua Jleonapno Iluzanckoro (dubonayum) o kponukax, yucia duboHavyun. 3agada O MmaxMaTHOMN
JOCKE.

Hctoku Teopun BEpOSTHOCTEN: CTpaxoBoe Aeno, azapTHbie urpsel. I1. ®epma u b. [lackans. f. bepnymwiu.
A. H. Koamoropos.

Ot 3emnemepust k reomeTrpun. [Iudarop u ero mkona. Danec. Apxumen. IlocTpoeHuss ¢ MOMOIIBIO
HUpKyJs U JnHedku. [locTpoeHue mpaBWIIBHBIX MHOIOYTOJIbHMKOB. Tpucekuus yria. KBajgparypa kpyra.
YnBoenue kyba. Ucropus uucna m. 3o10toe ceuenue. «Hauana» EBkmupa. JI. Diinep. H. U. Jlob6aueBckuii.
Hctopus nsitoro nocrynara. Codusm, napagokCsl.

TemaTn4yeckoe IVIAHMPOBAHKME ¢ YKA3aHUEM KOJHYECTBA YaCOB, OTBOAMMbIX HA
OCBOCHHE KAKIO0H TeMbI

Temaruueckoe IJTAaHUPOBAHUC 11O MATCMATHUKE 5 xnacc.

Koua-Bo| Copep:xxanue yueOHOro XapakTepucTHKAa OCHOBHBIX BH/I0B [1eSITeJIbHOCTH YYeHHKA
4acoB MaTepHaJa (Ha ypoBHe y4eOHBIX NeHCTBHH)

1. HarypaabHble uncia u |ONUCBIBATH CBOMCTBA HATYpPaIbHOTO PsA.
HIKAJIbI YuraTh U 3aMCHIBATh HATYpaJbHbIE YUCIIA, CPABHUBATD U
(18 yacos). YIOPSA0YNBATH HX.

BbINOJHATH BEIUHUCIICHHS C HaTypaJIbHBIMU YN CJIAMU; BBIYUCIIATDH

O06o03HaueHNe HaTypaJIbHBIX 9
3HAYEHUS CTETIECHEH.

qucer.
4 Permerne KoMOHHATOPHEX YepTUTH OTPE30K MO JAHHBIM JBYM TOYKAM M Ha3bIBATh €10, H3MEPATH
sanad. ¥ CPAaBHUBATH OTPE3KH C TIOMOIIBIO UPKYJIs, HAXOAUTh JUIMHY OTpe3Ka
C TIOMOIIBIO TMHENKH U BbIYUCIIEHUH. CTPOUTD TPEYrOIbHHUK,
3 Otpesok. JluHa 0Tpe3Ka. | 4603mauars ero CTOPOHBI M BEPUINHEI, OOBACHATH, YEM OTJIMYAETCS

TpeyronbHuK. npsiMasi OT OTPE3Ka, YEPTUTH €€ U 0003HAYAT.

2 IT10CKOCTD, MpsiMast, JTyd. AHaJIM3MPOBATH U OCMBICIIUBATH TEKCT 3aJa4ul, NepeopMynrpoBaTh

yCJioBUs, U3BJICKATH HCOGXOI[I/IMy}O I/IH(bOpMaLII/IIO, MOACIINPOBATH
YCJI0BUsA C TIOMOIIBIO CXEM, PUCYHKOB, PCAJIBHBIX IMTPEAMETOB; CTPOUTH
JIOTUYCCKYIO LICTIOYKY paCCY)KHeHHﬁ; KPUTHYCCKHU OLICHUBATDH

[IIxansl 1 KOOPIAUHATEI.
JIuneliHple THarpamMmmBel.

4 MeHb1ue uim bonbie. MIOJIyUYEHHBIH OTBET, IPOBEPATH OTBET HA COOTBETCTBHE YCIIOBUIO.

Pacno3naBaTh Ha yepTekax, pUCYHKaX U MOJIEISIX TEOMETPUUECKUE
¢burypsl, KOHQUTrypauuu Guryp.

N300pakath reoMeTpudeckre GUrypsl Ha KJIeT4aTo Oymare.
N3MepsATH U CpaBHUBATH OTPE3KH .

KonTponbnas padora Nelmno
1 teme: «HarypanbHble uncna
Y IIKaJIBD)
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BeipakaTs OJJHH €AMHUIBI U3MEPEHUS [UTHH Yepe3 Ipyrue
OnpenensiTeh LEHY JEICHUS KA.

CTpouTh IIKAIBI C TOMOIIBIO BEIOPAHHBIX SIMHUYHBIX OTPE3KOB.
HaxoauThb KOOpAWHATHI TOUEK U CTPOUTH TOYKH 110 MX KOOPJIHUHATAM.
PemaTts koMOMHATOPHBIE 3a7a4yul IepeOOPOM BapHAHTOB.
IIpencraBasATh JaHHBIC B BHJIC TAOJIUI] M TUarpaMM; U3BIEKATh
nHpopMaIrio 13 TabJIUIl U AUArPaMM.

2. Ciio:xxeHue u
BbIYMTAHUE HATYPAJTbHBIX
ynces (27 yacos).

CrnoxeHue HaTypalbHBIX
YHCel U €r0 CBOMCTBA.

Brruuranue.
Pemenne koMOMHATOPHBIX
3a7ad4.

CrnosxeHue v BBIYMTAHNE
HaTypAJIbHBIX YHACEI

KonTponbnas padora Ne 2
o Teme: «CioxeHue u
BBIUUTAaHUE HATYPATbHBIX
YUCEI»

UYucnoBble U OYKBEHHbIE
BBIPAKCHMUSL.

bykBeHHas 3anuCh CBOMCTB
CJIOKECHMSI U BBIYUTAHUS.

VYpaBHeHue.

KonTtposnbHast padota Ne3 o
TeMme: «HHuCIoBbIE U
OyKBEHHbBIE BBIPAKEHMS.
YpaBHeHUD»

BbINOJHATH BBIUKCICHHUS C HATypAJIbHBIMU YMCIIAMU; BBIYUCIATH
CYMMY U HEHU3BECTHBIEC CJIaraéMble, €CJIM M3BECTEH pe3yJbTaT
CJIO)KEHUS M JIPYroe ClIaraéMoe, MCIOJIb30BaTh CBOWMCTBA CIIOKEHUS
JUISL YIIPOILIEHUS! BBIYUCIICHUM.
HaxoauTs 1uHY OTpe3Ka IO €ro 4acTsiM M 4acTb OTpE3Ka, 3Has
BEJIMUYMHY BCEr0 OTpe3Ka M JPYyruxX €ro 4acreud, IepuMeTp
MHOTOYTOJIbHUKA.
Pematp 3a1aun, UCTIOIB3YS ACHCTBUSA CIOKEHHUS.
PacknaapiBaTh 4uCIIO TIO pa3psiaM U HA00OPOT, BHITIONHSATE CIOXKCHHE
YHCceNl B CKOOKax.
BuInoaHATh  ACHCTBHSA  BBIYUTAHUS,
BBIYUTAHUS JJI1 YIPOLIECHUS BHIYUTAHUS.
Yurare M 3a0UCHIBATH YKCIIOBBIE BBIPAKEHUS, HAXOJIWUTh 3HAYCHUS
BBIPAKEHUM, 3alKUCHhIBaTh PEIICHUS 3aJa4yd B BHUJIE€ YHWCIOBBIX WU
OYKBEHHBIX BBIPAKCHUH.
BblunciasaTs uuCIOBOE 3HAYeHHE OYKBEHHOTO BBIPAXKEHUS MPH
3aJJaHHBIX 3HAYCHUSX OYKB.

[IprMeHSATHh CBOKMCTBA CIIOKEHUS M BBIYMTAHUA JJISI YIPOILLIECHUS
BBIPXKEHUM.
Pemiars ypaBHEHUS — HAaXOIUTh €ro KOPHH, 33Ja4d C IMOMOIIBIO
YpaBHEHUM.
MopaeanpoBaTh HECTIOKHBIE 3aBUCMOCTH C TTOMOIIBIO (hOpPMYT;
BBITIOJHSATH BBIYUCIICHUS TTO (popMyram.
Pemath koMOMHATOPHBIE 337]a4H TIEPeOOPOM BapHUAHTOB.

HUCIIOJIL30BaTh  CBOMCTBAa

3. YMHOXeHHe U JieIeHne

HATYPAJIBHBIX YHCE
(29 uacoB).

YMHOXEHNE HAaTypaIbHbIX
YHCEN U €ro CBOMCTBA.
CucreMaTu3amnus 1 IMOJICUYET
HMEIONINXCS JAHHBIX B BHJIE
YaCTOTHBIX TaOJIHUI U
JUarpaMM.

Henenue.

®opMyJIMpPOBaTh, 3aMIUCHIBATH C MOMOIIbI0 OYKB OCHOBHBIE CBOMCTBA
YMHOXKEHHUS.

D®opMyIMPOBATH OINPEICICHHUS AEHCTBUS YMHOKEHUS, MHOXKHUTES,
NPOU3BEACHUS, HEU3BECTHOTO MHOXHUTENSA. 3aMEHATh JCHUCTBUE
YMHOXEHHS CII0KEHHUEM U Ha000poT

IIpuMeHATH CBOMCTBA YMHOXKEHHMSI JUIs YIIPOIIEHUS BEIYMCICHUH.
®opmynupoBaTh ONpeNeNeHus JCTUTENs, ACIMMOro, YacTHOTO,
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Henenue ¢ ocraTkom

KonrtponsHas padora Ne4 mo
Teme: «YMHOXKEHHE U
JIeTICHHE HaTypaIbHbIX
qHCEI»

VYipoliueHue BeIpaXeHU .

[Topsiiok BeINOJIHEHUS
JIEUCTBUM.

Crenensp uncna. Kagpat u
KyO umcra.

KonrtponsHast padora Ne5 mo
Teme: «YIpolieHue
BeIpakeHuil. [lopsagox
BBITIOJTHEHUS JICHCTBUI»

HEIOJIHOTO YaCTHOTO U OCTAaTKa.

VYrnpomars BeIpaxkeHus1, peliaTh ypaBHEHUSI.

BbpINOJHATL BBIUKCIECHHUS C HATypalbHbIMM YHCIAMHU; BBIYHMCIIAT
3HAYEHUS CTEIIEHEH.

HaxoauTp neiicTBUs IEPBOM U BTOPOM CTYIIEHU B BBIPAKCHUSX,
BBINIOJIHATH X, PACCTABJISAA MOPAIOK JCHCTBHIA.

IIpencraBiasiTh JaHHBIE B BUJIE YACTOTHBIX TAOJIULL, JUATPAMM.

4. Iliaomaau ¥ 00LEeMBbI
(14 guacos).

DOpMyIIBL.

[Inomanes. @opmyia
TUIOLIAIA MIPSIMOYTOJIbHHKA.

Enununel usmepenus
JIomaaei.
Crosnbuarble uarpaMMsl.

[IpsiMoyTonbHBIMA
napauiesIenumne.

O0Bembl. O0BEM
MPSIMOYTOJIBHOTO
napajuiesieumne/a.

KonTponbnas padora Ne6 no
teme: «[lnomanu u
00BEMBI»

MoaeaupoBaTh HECIIOKHBIE 3aBUCUMOCTH C TIOMOIIBIO

(G opMy1; BBITIOIHATE BEIYUCICHHS IO (hopMyiam.

AHAJTU3MUPOBATHh M OCMBICIMBATh TEKCT 33/1a4H, epedopMyIHpOBaTh
YCIIOBHSI, H3BJCKATh HEOOXOMUMYI HMH(POPMAIUIO, MOJCIHPOBAThH
YCIIOBHS C TIOMOIIBIO CXE€M, PHCYHKOB, pEaIbHBIX MPEIMETOB; CTPOHUTH
JIOTHYECKYI0  HEMOYKY  PACCYXJCHUH; KPUTHYECKH  OICHHBAThH
MOJTyYCHHBIH OTBET, MPOBEPSITH OTBET HA COOTBETCTBUE YCIOBUIO.
Pacno3naBaTh Ha 4epTekax, pUCYHKAX U MOJCISAX T'€OMETPHUCCKUE
¢urypser. [IpuBOIUTh TpUMEpPHl aHAJIOTOB T€OMETPHUYECKUX (QUTYp B
OKpYKaloIIeM MHpeE.

N300pakaTh reomerpuyeckre GUTYpH M UX KOHQUTYPALIUU OT PYKH
U C UCTIOJIh30BAHUEM YEPTEIKHBIX HHCTPYMEHTOB.

BbIuucasTh MI0ONIaM KBaJgpaTOB M TPSMOYTOJIEHUKOB, HCIONB3YS
(dbopMyIbI IIIOLIA M KBajparta  IJIOLIa U NPSIMOYTOJIbHHKA.
Bbipa:kaTh OHH €IMHUIBI U3MEPEHUS IIOUIAIN Yepe3 JpyTHe.
BoruucasasTe 00beMbl  Ky0a M MPSMOYTOJIBHOTO Mapajulelenunena,
ucronb3ys  (Gopmynbel o0bemMa Kyba W oO0bemMa MPSMOYTOJIBHOTO
napauenenunena. BelpakaTe OAHM €IMHUIBI HW3MEpEeHHs o0beMma
yepes ApyrHe.

PemaTsp 3a7jaun Ha HaXOXKECHUE TUTONIA/IeH KBAaAPATOB U
NPSIMOYTOJIBHUKOB, 00bEMOB KYOOB U MPSIMOYTOJIBHBIX
napanesenune10B.

CTtpouThb cTONOYATHIC IUArPAMMBI; IPUMEHSThH TOJTYYESHHBIC 3HAHUS
IPU PELICHNH 3a/1a4.

5. O0bIKHOBEHHbIE IPOOH
(28 uacos).

OKpy>KHOCTD U KPYT.
[IpakTuueckas pabora no
cbopy, OpraHu3aiuu u
MOJICYETY NAHHBIX.

Jonmu. OOBIKHOBEHHBIC
Tpoowu.

CpaBHeHme 1poOeii.

MopenupoBarb B rpaduueckoil, mpenMeTrHo ¢GopMe MOHATUS U
CBOWCTBA, CBA3aHHBIE C MOHATHEM OOBIKHOBEHHOH JIpOOH.
®opMyJIMpPOBaTh, 3aMKCHIBATh C IOMOIIbIO OYKB OCHOBHOE CBONCTBO
OOBIKHOBEHHOM JIpoOM, TmpaBwia JEHCTBHA C OOBIKHOBEHHBIMHU
JIPOOSIMH.

IIpeoGpa3oBbiBaTh  OOBIKHOBEHHBIE  JpoOM,  CpaBHMBAaTh U
YOOPSAOYMBATh HUX. BBIMONHATH BBIYUCIEHHS C OOBIKHOBEHHBIMHU
IpOoOsMHU.
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[IpaBuibHbIE U
HETpaBUIbHbIE IPOOH.

KonrtponsHas padora Ne7 o
Teme: «OOBIKHOBEHHBIE
poOm»

CrnoskeHue U BEIYUTAaHHUE
Ipo0eii ¢ 0TMHAKOBBIMH
3HAMEHATCIISIMU.

Pemenne koMOMHATOPHBIX
3a7ad4.

Jlenenue u npodu.

CmMeniaHHbBIE YHCIIA.

Ci10)KeHre U BEIYUTAHUE
CMELIAHHBIX YUCE.

KonTponbnas padora Ne§ o
Teme: «CMelaHHbIe YUCIIay

Cpe3oBasi KOHTPOJIbHAS
pabora 3a 1 momyroaue

@opmMyIupoBaTh ONpPEICICHHUS MPABUIBHBIX,
CMEIIaHHbIX APOOEii.
YMeTb  CKJIaJbIBaTh
3HaMEHATEISIMH.
3anucpIBaTh CMEUIAHHOE YHCIO B BHJIE HENPaBHILHOW JIpoOuU U
00paTHO. BBIMOMHSTE IEHCTBUS ¢ CMEIIAHHBIMH APOOSIMU.
BbINOJIHATH Ollepanuu 1o cOopy, OpraHu3aIuy 1 MoACYETY TaHHBIX.
Pemath KOMOMHATOpHBIC 331241 IEpeOOPOM BapHAHTOB, C TIOMOIIIBIO
dakTopuaia.

HCIIPABUJIBHBIX U

(BbIUMTAaTh) JAPpOOM €  OJUHAKOBBIMH

6. lecaTuunnie qpoodu.
CioskeHHe U BLIYMTAHHUE
AeCATHYHBIX TPo0eil.
(16 gacoB).

JecsTuuHas 3amnuch
JTPOOHBIX YUCE.

CpaBHEHHE IECATHYHBIX
IpoOeii.

Crno’xeHue 1 BHIYMTAHNE
JECATUYHBIX APOOeii.
Pemenne koMOMHATOPHBIX
3ajau.

[TpubnuxeHHbIe 3HaUeHUE
yucen. OKpyriieHue 4uces.

KonTtponsHas padora Ne9 o
teMme: «ClioxXeHue u
BBIUUTAHUE IECATUUHBIX
npobeit. OxkpyrieHue
qHCeI»

UYutarth © 3anuchiBaTh AecATUYHBIE Apoou. I[lpeacraBmsaTh
OOBIKHOBEHHBIC JPOOM B BHJIC JCCITHYHBIX W JECATUYHBIC B BHJIC
OOBIKHOBEHHBIX; HAXOIUTh JECATUYHBIC MPUOTMIKEHUSI OOBIKHOBEHHBIX
JpoOei.

CpaBHUBATHL ¥ YIOPSAJIOYMBATH JECATUYHBIC IpOOH. BBIMONHATH
BBIUHCIICHUS C JIECITHUYHBIMH JPOOSMHU.

Hcnoab30BaTh SKBUBAJICHTHBIE MPEACTABICHUS IPOOHBIX YUCET TIPH
UX CPAaBHEHUHU, ITPU BBIYUCIIEHUSX.

BbINOMHATHL NPUKHJIKY U OLICHKY B XOJ1€ BBIYUCICHUMN.
DopMyIHPOBATH IIPABUIIO OKPYTIICHUS YU CEL.

AHAJIU3UPOBATH U OCMBICIIMBATH TEKCT 3a/1a4H, nepedopmMyIupoBaTh
YCIIOBUS, H3BIEKaTh HEOOXOAMMYIO WH(GOPMAIUIO, MOJEIHPOBATH
YCJIOBHSI C IOMOIIIBIO CXEM, PUCYHKOB, PE€aJIbHBIX MTPEAMETOB; CTPOUTH
JIOTUYECKYI0  LEMOYKY pPacCyKICHUM; KPUTHUYECKH  OLICHUBATh
MOJTYYECHHBIN OTBET, TPOBEPSATH OTBET HA COOTBETCTBUE YCIIOBUIO.
PemiaTth KOMOMHATOpPHBIE 3a/1a4H.

7. YMHOKEeHHE U JeJIeHue
AeCATUYHBIX Apodei
(26 gacoB).

VYMHOXEHNE NeCITUYHBIX
npobeii Ha HAaTypalbHbIE
qHcIIa.

JleneHue aecATUYHBIX

®opmMyIMPOBATH ONPECICHUS YMHOXKXEHUS U JCJICHUS JI€CATHUUHBIX
Jpo0ei.
®opmyMpoBaTh
HECKOJIBKHMX YHCEN
BbINOJHATL BBIYUCICHUS C JACCATUYHBIMU JAPOOSMHU: YMHOXKEHUE H
JIeTICHUE JIECSITUIHBIX TPOOCH.

AHAJIM3MPOBATH U OCMBICIUBATH TEKCT 3a7a4u, epedopMynrpoBaTh

OIIpPCACIICHUC CpCOAHCTO apI/I(I)MeTI/I‘-ICCKOTO
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npoOeit Ha HaTypaabHbIE
Yyuca.

Kontponbnas padora Nel0
0 TeMe: «Y MHOKEHUE U
JieJIeHUe IeCATUYHBIX
Npo0eil Ha HaTypaJlbHbIE
qHCIIay.

YMHOXKECHUE TECATHYHBIX
IpoOeit.

Jlenenue Ha JECITUIHYIO
JpOOBb.

Perrenne KOMOMHATOPHBIX
3a1ad.

Cpennee apudmernyeckoe.
CpezHee 3HaYEHUE U MOJIA
KaK XapaKTCPUCTUKHU
COBOKYITHOCTH YHCJIOBBIX
JaHHBIX

KontponbHas paborta
Nellmo teme: «YMHOXKEHHE
U JeJIEHNEe NECATUYHBIX
IpoOei».

yCIIOBUS, M3BJIEKaTh HEOOXOAMMYIO HWH(GOpPMAIUIO, MOJEIHPOBAThH
YCIIOBUS C TIOMOIIIBIO CXEM, PUCYHKOB, PEAJIbHBIX IIPEAMETOB; CTPOUThH
JIOTUYECKYI0 LIEMIOYKY PAacCYXIECHUW; KpPUTHYECKH OLleHUBATH
IIOJIyYEHHBIH OTBET, IPOBEPSATH OTBET HA COOTBETCTBUE YCIOBUIO.
Pemats koMOMHATOpPHBIE 3a/1a4H IEPEOOPOB BAPUAHTOB.

Haxoauthb cpeaHIo0 CKOPOCTh IBUKEHUS, CPEAHEE 3HAUCHUE U MOJLY;
CPaBHUBATH BEJIMUMHBI, HAXOUTh HAUOOJIbIIIEe U HAUMEHbIIIEEe
3HAYCHHUE.

8. UHCcTpyMeHTHI 1/
BbIYUCJICHUI U U3MepeHuil
(15 gyacos).

MUKpOKAIBKYJISATOP.

[IponieHTHI.

KonTponbnas padora Nel2
1o TeMe: «[IpoueHTo»

VYrom: npsMon u
pa3BepHYThII. UepTeKHbIN
TPEYrOJIbHUK.

N3mepenue yrios.
Tpancnoptup.

Pemenne KOMOMHATOPHBIX
3a1ad.

KpyroBble quarpaMmesi.

KonTponbnas padora Nel3
1o Teme: «MHCTpyMEHTBI
JUTSI U3BMEPEHNN 1
BBIYMCIICHUI»

OO0BSCHATH, KaK BBOAUTh B MUKPOKAJIBKYJISTOP HAaTypallbHOE YUCIIO,
JECATUYHYIO JIPOOb. BBIMONHATH onepanuy Ha MEKPOKAIBKYIIATOPE.
OO0BSICHATH, YTO Takoe MpoIleHT. [IpencTaBisiTh MPOLEHT B BHUJE
npobeid 1 ApoOu B BUJIE TIPOIICHTOB.

OcyuiecTBasATh nouck napopmanuu (B8 CMUN), cogeprkarieii 1aHHbIE,
BBIPKEHHBIE B MIPOLIEHTaX, UHTEPIIPETUPOBATH UX.

Pematp 3amaunM Ha TPOLEHTHI M ApoOM (B TOM YHCIIEe 3aMadydl W3
peabHOI MPAKTUKH), UCTIONB3YSI MPU HEOOXOAUMOCTH KaJIbKYJISATOP.
dopmyMpoOBaTh OTNPEICTICHUS yTria, BUABI YTIIOB, DJIEMEHTHI yTJIOB.
YMeTh U3MEpATH YIIibl C IOMOIIBIO TPAaHCIOPTHPA

3HaTh, UTO HA3bIBAIOT OMCCEKTPUCOH yTIIa.

YMeThb 4UTaTh U CTPOUTH KPYTOBBIE JHATPAMMBI.

PemaTh koMOMHATOPHBIE 337]a4K TIEPeOOPOM BapUAHTOB.
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9.ToroBoe NOBTOpPEHHE.
(31 gac)

Harypanbnble uncna.

3 JlencTBUA ¢ HaTypalbHBIMU
qHCclIaMu

2 Crenensb uncna. Kaapat u
KyO umcra.

2 Pemenne 3anay Ha
BCTPEUHOE JIBUKCHHE

5 Pemenue 3amay Ha
JBUKEHHE BJIOTOHKY.

5 CrnosxeHue v BBIYMTAHNE 3HaTh MaTepual, U3y4YeHHbIN B Kypce MaTEMAaTUKH 3a 5 KJacc
OOBIKHOBEHHBIX APOOEii YMeTh NpUMEHSTh OTyYeHHbIC 3HAHUS Ha MPAKTUKE.
TlecsTuunbie poGH u YMeTh JIOrMYecKy MBICIUTh, OTCTAUBATh CBOIO TOUKY 3PEHUS U

4 eHCTBHS ¢ qecATHuHbMy | PPICIYIIMBATS MHCHHE IPYTHX, paboTaTh B KOMaH/IE.
IPOOSMH

3 JlecsiTuuHbIe APOOH.

Pemenne 3anau

3 [IpouenTsl. 3amaun Ha

IIPOLIEHTHI.
IInomwanu u 00BEMBI

2 reOMEeTPUUYECKUX PUTYP.
Pemenne TekcTOBBIX 3aa4 ¢
3JIEMEHTaMU T€OMETPHUH.

1 KonTponbnas padora Nel4
(utorosas)

1 AHanu3 KOHTPOJIBLHOU
paboTHI.

2 Perenne KOMOMHATOPHBIX
3a1a4y

3 [ToBTOpEHME Kypca
MareMatuku 1-4 kiaccoB

1 BBoaHas KkoHTpoJIbHASA
pabota

204 Hroro
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6KJI.

Koua- XapakTepucTHKA OCHOBHBIX BH/I0B JeATeIbHOCTH
5o Conep:xanue yueOHOTo yaeHmKka
MaTepuaJia . .
4acoB (Ha ypoBHe y4eOHBIX AelCTBHH)
1.Jeaumocthb yucea (244).
N3BiaexkaTh HEOOXOIMMYIO HH(POPMAIIHIO,

3 Jlenurenn 1 KpaTHbIe. CTPOMTB JIOTUYECKYIO LIETIOYKY PACCYKICHUM;

5 [pusHaky genuMoctd Ha 10, Ha |KPUTHYCCKH OUEHMBATE TOTYYCHHBIN OTBET,
5y ma 2. OCYLIECTBJSATH CAMOKOHTPOJIb, IPOBEPSISi OTBET HA

COOTBETCTBHUE YCIIOBUIO.
[Ipu3naku nenumocty Ha 9 u Ha
2 3 ®opMyIHpPOBATH OIIPEICIICHUS JICTUTEIs U KPATHOTO,
MIPOCTOT'O YHUCJIa U COCTABHOTO YMCIIa, CBOMCTBA U

2 IIpocTeic ¥ COCTaBHBIE YNCIA.  |IPU3HAKU JAEIUMOCTH.

A PasnoskeHHe Ha POCTHIE Jloka3pIBaTh U ONPOBEPTraTh C IOMOIIBIO
MHOSKUTEIIH. KOHTPIPUMEPOB YTBEPIKJICHUS O IEITUMOCTH YHCEIL.

= = Knaccudunuposats HaTypagbHble YKcia (Y€THbIC U

5 HauGonpuinii 001t nemuress. HEYETHBIE, IT0 OCTAaTKaM OT JeJICHHS Ha 3 U T. 11.).
B3anMHO nipocThle uncia.

4 Hawumenbiiee ob1ee kpaTHoe.

O0001IeHrEe U cUCTEMaTU3 AU

1 3HaHUM 10 TeMe: «/leTMmMocTh
qHCcen

1 KonTponbnas padora Nelno
TeMe «JlenuMocTh uncem»

2.Ci10’keHHe M BbIYUTaHUE
Apodeii ¢ pa3HbIMH
3HaMeHaTeasiMu (26 v).
OcHOBHOE CBOMCTBO Ipo0H. MopenupoBathb B rpaduueckoii, mpeamMeTHoi Gopme
CokpalieHue 1pobeil. MIOHATHUS U CBOMCTBA, CBA3aHHBIE C MOHATHEM
- OOBIKHOBEHHOM APOOH.

3 Ipusenenne apobeit k obmemy ®opMyaHpPOBaTh, 3AIIMCBIBATD C HOMOUWbIO OVKE
3HaMCHATCIIIO. OCHOBHOE CBOWCTBO OOBIKHOBEHHOH J1po0u, paBuia
CpaBHeHue, CI0XKEHUE U JecTBUI ¢ OOBIKHOBEHHBIMH JIPOOSIMH.

6 BblunTaHue apoOeii ¢ pazHbiMu | [IpeoOpa3oBbIBaTHL OOBIKHOBEHHBIE APOOU, CPABHUBATD
3HaMEHAaTeSIMU. U YIOPSII0YMBATh UX. BBINOTHATH BEIUMCIICHUS C
O060061eHne U cucTeMaTH3alus OBEIKHOBCHHBIMH APOOAMH. .
SHAHMIL 110 Teme: «Crnoenne | CTPOMTE JTOTHICCKYIO IEMOYKY PACCyKICHHUIA;

1 BBIYHTAHHME qPOGeii ¢ pasrpvMy | KPHTHICCKH OLEHHBATE NIOTY4CHHEIH OTBET,
3HAMCHATEIISIMI) OCYLIECTBJISATH CAMOKOHTPOJIb, IPOBEPSIsl OTBET HA

COOTBETCTBHUE YCIIOBHIO.
KonrpossHas padora Ne2 1o IIpoBOANTE HECIIOKHBIE UCCIIEOBAHMS, CBA3AHHBIE CO

1 Teme «VCH(”KeHHe W BBIMUTAHUC | cpojicTBaMK APOOHBIX YHCEN, ONMMPASICHh Ha YMCIOBBIE
ApOGeit ¢ pasHbIMU SKCIEPUMEHTHI (B TOM YHCIIE C UCIIOIB30BAHUEM
SHAMCHATEIISIMIT) KaJIbKYJISATOPa, KOMITLIOTEPA)

8 CroxeHue 1 BBIYNTaHHUE
CMEIIaHHBIX YHCEIL.

1 O06o011eHNe U cucTeMaTU3aIUs

3HaHUH 110 TeMe; «CII0KEHME U
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BBIYUTAaHUC CMCIIIAHHBIX YU CECII)

KonrtponsHas padora Ne3 o
Teme «CII0KeHUE U BHIYUTaHNE
CMELIaHHBIX YHCEI»

3.YMHoKeHue U JejieHue
00bIKHOBEHHBIX Apo0eit
(37 u).

YMHOKEHUE IpoOeii.

Haxoxpaenue qpobu oT yuca.

[Ipumenenue
pacIipenenuTeIbHOrO CBOMCTBA
YMHOXKEHHUS.

O0001IeHrEe B CUCTEMATH3AIs
3HAHUH 110 TeMe «Y MHOKCHHE
npobeit. Haxoxaenue apodu ot
qUCIIan

KonTponbnas padora Ne4 o
Teme: «YMHOXKEHUE ApoOeii.
Haxoxzaenue qpobu oT uyucnar»

B3anmHo oOpartHbie uncia.

Henenue.

O0001IeHrEe U cUCTEMaTU3 AU
3HaHUM 1Mo Teme: «Jlenenue
Ipooei»

KonTponbnas padora Ne5 no
Teme: «Jlenenue qpoOeii»

Haxoxzaenue gncna no ero
poowu.

JlpoOHbIE BBIpasKEHMUSL.

O06o001IeHre u CUCTEMaTH3 AU
3HaHUM 110 Teme: «Haxoxaenue
YucIia 1o ero apoou. J[podusie
BBIPXKCHUS»

KontponsHas padora Ne 6 o
teme: «HaxoxeHne uucna mno
ero apo6u. J[poOHbie
BBIpKECHUS

®opMyJIMPOBATh, 3aIUCBIBATB C HOMOWbIO OVKE
npaBuiIa JeUcTBUN ¢ OOBIKHOBEHHBIMH JIPOOSIMU.
IIpeo6pa3oBbIBaTh OOBIKHOBEHHBIE APOOH.
BbINOJIHATH BBIYUCICHUS ¢ OOBIKHOBEHHBIMH JPOOSMHU.
IIpeacTaBasiTb OOBIKHOBEHHBIC IPOOU B BHJIE
JECATUYHBIX U JIECITUYHBIE B BUJIE OOBIKHOBEHHBIX;
HAXOMTh JECATUYHbIE TPUOIMKEHNSI OOBIKHOBEHHBIX
JIpoOei.

Hcnonb3oBaTh SKBUBAICHTHBIE NIPEICTABICHUS
JPOOHBIX YKCENl MPU UX CPAaBHEHUH, IIPH BHIYHCIICHUSX.
AHaJIM3MPOBATH U OCMBICJIMBATh TEKCT 33a4H, Mepe-
(hopMyIHMpPOBATH yCIOBHE, H3BJEKATh HEOOXOIUMYIO
MHPOPMALINIO, CTPOUThH JIOTHYECKYIO IIETIOUKY
paccyXKIeHUI; KpUTUUECKU OLeHUBATD I10JIy4EHHBIN
OTBET, OCYLIECTBJIATH CAMOKOHTPOJIb, IIPOBEPSISI OTBET
Ha COOTBETCTBUE YCIIOBUIO.

IIpoBoaANTH HECIOXKHBIE UCCIIENOBAHNS, CBA3aHHBIE CO
CBOMCTBaMM JIPOOHBIX YMCEI, OUPASICh HA YUCIIOBbIE
HKCIEPUMEHTHI (B TOM YHUCIIE C UCHIOIb30BAHUEM
KaJIbKYJIATOPA, KOMIIBIOTEPA)

4.0OTHOIICHUS] M TPONIOPLHH
(22 ).

OTHOIIIEHUS.

[Iponoprumn.

[Ipsimast u oOpaTHast
IIPONOPLIMOHAJIBHBIE
3aBHCUMOCTH.

O000IIIEHNE U CUCTEMATHU3AIINS

IIpuBoaAMTH IPUMEPHI UCTIOIB30BAHMS OTHOIIECHUI Ha
MPAKTHUKE.

Pemath 337241 Ha TMPOIICHTHI M IPOOH (B TOM UHUCIIE
3aJlauM U3 peasbHON MPaKTUKH), UCTIOIb3Ysl PU
HEOOXOIUMOCTHU KaTbKYIATOP; UCIIOJIb30BATh MOHITHS
OMHOWEeHUs N nponopyuy TIpY PEIICHUH 3a/1a4.
AHAJIU3HPOBATH U OCMBICJIMBATH TEKCT 33/1a4H, Nepe-
(hopmyMpoBaTh yClioBHE, H3BJIEKATH HEOOXOIUMYFO
uH(pOpMAIIHIO, MOJAETHPOBATH YCIOBHE C TIOMOIIIBIO
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3HaHu# 1Mo TeMe: «OTHOILIECHUS U

MIPOTIOPLIUK»

Kontposnbnas padota Ne7 mo

CXEM, PUCYHKOB, pE€aIbHBIX IPEIMETOB; CTPOUThH
JIOTUYECKYIO LIETIOYKY PAacCyKIEHUN; KpUTHUECKH
OLICHMBATD I1OJYYEHHBII OTBET, OCYILIECTBJISATH

1 Teme: «OTHOMICHNS 1 CaMOKOHTPOJIb, IIPOBEPSIsl OTBET HA COOTBETCTBUE
IIPOIIOPLIAN» YCIIOBHIO.
IIpoBoaUTE HECIIOKHBIE UCCIIEIOBAHNUS, CBSI3aHHBIE CO
3 Macrurad. CBOWMCTBAMH JPOOHBIX YKCEN, OMUPASCH HA YHUCIOBBIE
4 JIIMHa OKPYKHOCTH U IUIOIAAb |IKCIIEPUMEHTHI (B TOM YHUCJIE C HCIOIL30BAHUEM
Kpyra. KaJIbKYJISITOPA, KOMITBIOTEPA).
1 Tap. BbIyucaSTh JJTMHY OKPY>KHOCTH U TUIOINAAb KpyTra.
BobipaskaTh OHM €AMHULBI U3MEPEHUS Yepe3 ApyTrHe.
O6o01eHne 1 CHCTEMATH3aHS | M cno/Ib30BaTh KOMITBIOTEPHOE MOJICIMPOBAHIE U
1 3HaHUH 1o Teme: «Macrurad. SKCIIEPUMEHT JJIs1 U3YYEHUSI CBOMCTB F€OMETPUUYECKUX
JlnHa OKPY>KHOCTHU U IJIOWIAb |oGheKTOB.
Kpyra»
Konrtponsnas padora Ne 8 o
1 teme: «MacmTab. JlirHa
OKPY>KHOCTH H TUIOIIAAb KPyTra
S.I1oJ10:KHUTEIBHBIE H
oTpULATeJbHbIE YHCIa
(16 u).
3 KoopauHarsi Ha IpAMOM. IIpuBoANTH TPUMEPHI UCIIOTIB30BAHUS B OKPYKAIOIIEM
3 [TpoTHBOMOIOXKHBIE YUCIIA. MUPE MOJIOKUTETBHBIX U OTPULIATEIbHBIX YUCEI
3 Moyt uncia. (TemmepaTypa, BBIUTPHIII - IPOUTPHIII, BBIIIE - HUXKE
YPOBHS MOpS U T. II.).
2 Cpasrenne 1ucer. N300pakaTh TOYKaMK KOOPAMHATHON IpAMOii
2 V3MeHeHne BeINYHH. HOJIOKUTEIbHBIE U OTPHULIATENIbHBIE PALlUOHAIbHBIE
O0001IeHrEe U cUCTEMaTU3 AU ncia.
SHAHII 110 TeMe: XapakTepu30BaTh MHOXECTBO LIEJbIX YHCE,
1 OO TEIBHEIE I MHOYECTBO PallHOHAILHBIX YUCEIT.
OTPHIATEEHBIE UHCIAY CpaBHMBATB U YNOPAJ0YMBAThH PallMOHAJILHBIE YUCIIA.
Kontponsnas pabora Ne 9 o
1 teme: «[lonoxurensHelie u
OTpHILIATENIbHBIE YNCIIa»
6.C10:keHMe M BBIYUTAHHE
MOJIOKUTENBHBIX U
OTPUHATEILHBIX THCET N300paxkaTh TOUKaMu KOOPIUHATHOMN TIPSIMOIA
(13 ). MOJIOKUTEIbHBIE U OTPHULIATENIbHBIE PAllMOHAIbHBIE
9 CroxeHue uucell ¢ MOMOIIBI0 | 4KcIIa.
KOOPJAWHATHOH MPSIMOH. XapakTepu30BaTh MHOXECTBO LIEJIbIX YHCE,
CllOKeHMe OTPUIATETBHBIX MHOYECTBO PAIlHOHAITLHBIX YHCEI.
2 — ®opMyIHpPOBATH U 3alIMCHIBATH C TOMOIIBIO OYKB
CBOWCTBA JICHCTBHI C pallHOHATLHBIMU YHCIIAMH,
3 Criozkenne 1uCel C pasHbIMK NPUMEHSATD I IPe0OPa3oBaHus YHCITOBBIX
SHaKaMH. BBIPAKEHHIA.
4 Brruuranue. CpaBHMBATB U YNOPSAI0YUBATh pallMOHALHBIC YNCIIA,
O6o6mene i cicremarnsams | PPMOTHATE BHIUUCIEHUS ¢ PAITHOHATBHBIMA THCIAMH.
1 3HaHuil 1o teme: «CioxxeHue u

BBIYUTAHUC ITIOJIOXKUTEIBHBIX U
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OTPpULATCIIBHBIX YHUCCII»

KontponsHas padora Ne 10 mo
Teme: «C0KeHUE U BHIYUTAHUE
MOJIOKUTETBHBIX U
OTPULATEIBHBIX YHCEI»

7.YMHO:KeHH e U ieJIeHue
MOJI0KUTEJIbHBIX H
OTPHULATEIBLHBIX YK CeJ
(15 ).

VYMHOXEHUE.

Henenue.

PaI_[I/IOHaJ'IBHBIC qucia.

CBoiicTBa IEeHUCTBUH C
palMOHATBHBIMH YHUCIAMHU.

O000I11IeHIE U CUCTEMATU3AIUS
3HAHUH 110 TeMe: «Y MHOKEHHE U
JleJIEHUE MOJIOKUTEIBHBIX U
OTPUIATEILHBIX YHCEI»

KonTponbnas padora Ne 11 no
Teme: «Y MHOXKEHHE U JICJTICHUE
MOJIOKUTEIBHBIX U
OTPHULIATETBHBIX YUCEI»

XapakTepu30BaTh MHOXKECTBO IIEJIBIX YHUCET,
MHO’KECTBO PALIMOHAIBHBIX YHCEIL.

@opMyJIMPOBATH U 3aIMCHIBATH C TIOMOIIBIO OYKB
CBOMCTBa JEHUCTBUI C pallMOHAIBHBIMHU YUCIIaAMU,
NMPUMEHATH VISl IPeoOpa30BaHuUsl YUCIOBBIX
BBIPXKEHUM.

CpaBHUBATH U YNOPSII0YMBATH PAIMOHAIbHBIC YHCIIA,
BBINOJHATH BHIYUCIICHUS C PAllUOHAIBHBIMHU YUCIIaMHU.

8.Pemienne ypaBHeHuid
(17 u).

PackpsiTre ckoOOK.

Koaddumuenr.

HO,Z[O6HLI€ cl1araCMbIC.

O06o001IeHre B CUCTEMaTH3 AU
3HAHUH 110 TeMe:
«Koappunuent. [TogoOHbIe
ciaracMEbIe»

KonTponbnas padora Nel2 no
teme: «Korddunmenr.
[Tono6Hble cnaraemble»

Pemenne ypaBHeHuUN.

O000I11IeHNE U CUCTEMATU3AIUS
3HaHui 1o teMe: «Pemenne
YpaBHEHUN»

KonTponbnas padora Nel3 o
TeMe: «Peenue ypaBHEHUN»

Yurarth 1 3anUCbIBATH OYKBEHHBIE BHIPAKCHHUS,
COCTaBJIATh OYKBEHHBIE BBIPAXKEHUS MO YCIOBUSAM
3ajad.

BbIuucasTh 4MCI0BOE 3HaYEHHE OYKBEHHOT'O BhIpake-
HUS IIPU 3aJIaHHBIX 3HAYEHUSX OYKB.

CocTaBasATh YpaBHEHUS 110 YCIOBUAM 3a/ad. Pemarts
IpOCTEHIINEe ypaBHEHHUSI HA OCHOBE 3aBUCUMOCTEN
MEXy KOMIIOHEHTaMHU apu(PMETUIECKUX JIeHCTBUH.

9.KoopauHaThI Ha MJIOCKOCTH
(16 ).

[leprieHAUKyYIApHBIE IPSIMBIE.

[TapannenbHblie TpsSMBIE.

CTponth Ha KOOPAUHATHOM IJIOCKOCTH TOUKH U
(burypsI MO 3aJaHHBIM KOOPJIMHATAM; ONPEAeIsiTh
KOOPJAMHATHI TOYEK.

N3BaexkaTh nHGOPMAINIO U3 TAOIHI] M TUATPaMM,
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KoopaunaTHast niaockocTs. BBINOJHSATH BBIYUCIICHUS IO TA0JIMYHBIM JaHHBIM,
CTONGUATBIE IHArPAMMBL. CPaBHUBATH BEJIMYMHBI, HAXOAUTH HauOOJbIINE U
HAauMEHBIINE 3HAYEHUS U JIp.
2 I'paduku. BuInoHsaThL c60p HHGOPMALIUKU B HECIIOKHBIX CIIydasX,
O6ob61ieHre u cucreMatu3anus | IIpeacTaBasaTh HHGOPMAIUIO B BUJIE TAOJIHII U
1 3HaHui o Teme: «KoopauHaTel |AMarpamm, B TOM YKCIIE C TOMOIIBIO KOMIIbFOTEPHBIX
Ha TUIOCKOCTH IIPOrPaMM.
KonrponsHast padora Ne 14 mo
1 teme: «KoopauHaTel Ha
IIJIOCKOCTU»
10.ATorosoe noBropenue
(18 u).
1 JlenuMocThb uncel.
2 JleficTBUA ¢ palluOHAIbHBIMU
YHCIIaMU.
2 Pemenue ypaBHeHui. .
3HaTh MaTepua, U3yYeHHbIH B Kypce MaTeMaTUKH 3a 6
2 YMHOKEHUE U JIeJICHHE KIIACC
OOBIKHOBCHHBIX JIpo0eH YMerb IpUMEHATH MOJIyYEHHbIE 3HAaHUs Ha [IPAKTHKE.
1 OTHOLICHNUS ¥ IPOIOPLIHH YMeTh J10rM4ecKH MBICIUTh, OTCTaUBaTh CBOIO TOUKY
3peHus U BBICITYIIMBATh MHEHUE APYTUX, paboTaTh B
CrnosxeHue ¥ BHIYUTAHUC P y PyTHx, p
KOMaHJI€.
3 MOJIOKUTETILHBIX U
OTPULATENbHBIX YHCET
1 KonTponbnas padora NelS
(uToromas).
1 AHanu3 KOHTPOJIbHOM pabOTHI.
4 IToBTOpPEHNE U3yUEHHOTO 11O
MaTeMaTHKe B 5 Kiacce.
1 BBoaHas koHTposIbHAs paboTa
204 Hroro
ajredopa 7 kiaacc.
Ne Tema Koua- | Konrp. | XapakrepucTHKa OCHOBHBIX BUI0B
n/n BO pador NeATeTbHOCTH YYCHUKA
4acoB (Ha ypoBHe y4eOHBbIX el CTBHI).
1 | 'a.1. Beipa:keHus, TOXKIeCTBA, 21 2 BbInoJIHATH 2J1EMEHTapHbIE

YPaBHEHHUsI.
I1.1.Beipaxkenns.

YucnoBble BEIPAKEHHUS.
BeIpaxxeHus ¢ IepeMEHHOM.
CpaBHEHME 3HaYEHUI BBIPAKECHUM.

I1.2.ITpeo6pazoBanue BEIpaKCHUI.

CBoliCcTBa AEUCTBUI HA[ YMCIIAMU.

3HAKOBO-CUMBOINYECKHUE ICHCTBHA:
NPUMEHSATH OYKBBI A1 0003HAYCHUS
YUCeN, IJIS 3aIUCH 00X
YTBEPKJICHHI; COCTABJIATH
OYKBEHHBIE BBIPAKECHHUSI 110
YCIIOBHSIM, 33JJaHHBIM CIIOBECHO,
PUCYHKOM WJTH YEPTEKOM;
npeodpa3oBbIBATH AITreOpanvecKue
CYMMBI U TIPOU3BEICHHUS
(BBINOJHATH IPUBEICHUE TTOJOOHBIX
ClIaraeMblIX, paCKpbITHE CKOOOK,
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ToxxnectBa. ToKIeCTBEHHEIE
peoOpa30BaHUs BEIPAKEHUH.

I1.3.YpaBHeHUs ¢ O1HOM IEPEMEHHOM.

YpaBHEHHUE U €ro KOPHHU.
JIuneitHoe ypaBHEHUE C OJTHOM
IIEPEMEHHOM.

Pewrenne 3amayu ¢ noMoupro
YpPaBHEHUU.

I1.4.CratucTudeckie XapakTepUCTUKH.

Cpennee apudmernueckoe, pazMax u
MOJIa.

MenuaHa KaK cTaTHCTHYECKast
XapaKTEePUCTHKA.

YIPOIIEHUE TPOU3BEICHUN ).

BbIYHCIATH YHCIIOBOE 3HAUCHHUE
OYKBEHHOT'O BBIPOKCHHS; HAXOAUTH
00J1acTh JOMYCTUMBIX 3HAYCHUH
MIEPEMEHHBIX B BEIPAKCHUU.
Pacno3HaBaTh JUHCHHEIC
ypaBHECHHUS.

Pemate MHENHHbIEC ypaBHEHMUS.

PemaTh TEKCTOBBIC 3a7a9U
anredpanvdeckuM Crocooom:
NEPEXOUTH OT CIIOBECHOM
(hOpMYIIMPOBKY YCIOBHS 3a/1a49H K
areOpandeckor MOICIH ITyTeM
COCTaBJICHUS YPaBHEHHUS; peliaTh
COCTaBJICHHOE YPaBHCHUE;
HHTEPNPETHPOBATH PE3YJIbTAT.
H3Baexars HHPOPMALIHUIO U3 TAOJIUIT
u III/IanaMM, BBINOJIHATH
BBIUMCIICHHS 110 TAOTMYHBIM JaHHBIM.
Omnpeaeasith 110 JUarpaMmMam
HanOOJIbIIINE M HANMCHBIITUE TaHHBIC,
CPaBHMBATH BEIIMYNHBI.

IIpeacraBasaTs HHGOPMAITUIO B BUJIE
TaOIUI, CTOIOYATHIX U KPYTOBBIX
JTUarpamMm, B TOM YHCJIE C TIOMOIIBIO
KOMITBIOTEPHBIX ITPOrPAMM.

IpuBOANTH IPUMEPHI YUCIIOBBIX
JIAHHBIX (LI€Ha, POCT, BpeMs Ha
JIOPOTY | T. [I.), HAXOAUTH CpEIHEe
apudmeTnueckoe, pa3Max UYMCIOBBIX
HabOopOB.

IIpuBoauTH comepkaTeabHbIC
MIPUMEPHI HCITOJIB30BAHUS CPEITHUX
JUISL ONTUCAHMSI TAHHBIX (YPOBEHB
BOJIBI B BOJIOEME, CITOPTUBHBIE
MOKa3aTeNu, ONpeeNieHUe TPaHHUII
KJIMMATHYECKUX 30H).

I'n.2. ®ynknun.
I1.5.®yHKIMHN 1 UX TpapUKH.

Uro Takoe QyHKITHUS.
Brruucnenne 3naueHuii QyHKIMH 11O

dbopmyre.
I'paduk pynkuuu.

[1.6.JIuneitHas pyHKLIMSL.

[IpsiMast mponoOpIMOHANIBHOCTD U €€
rpaduk.

14

BbruncasiTe 3HaueHus QYHKUINH,
3aJlaHHBIX opMyaamMu (TIpu
HE0OXO0/IMMOCTH MCIO0JIb30BATh
KaJIBKYJIATOP); COCTABJSATH TaOIUIIbI
3HaYeHUH PYHKIUH.

CrtpouTthb 1o ToukaMm rpaduxu
¢yHkuuid. OnucepIBaTh CBOMCTBA
(yHKIIMU Ha OCHOBE €€
rpauuecKoro mpeacTaBIeHUs.

MogaeanpoBaTh peanbHbIe
3aBUCUMOCTH (OpMYJIaMH U
rpaduxkamu. UuraTh rpadpuku
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Jlunetinas Gynkius u e€ rpaduxk.

peabHBIX 3aBUCUMOCTEH.

Hcnoab3oBaTh QyHKIIMOHATBHYIO
CUMBOJIUKY JIJIS 3aITUCH
pa3HOO0pa3HBIX (PAKTOB, CBSI3AHHBIX C
paccMaTrpuBaeMbIMU (DYHKITUSMU,
oOoraras OIbIT BHITOJIHECHHS
3HAKOBO-CUMBOJIMYECKUX JICHCTBUH.
CTpouTh peueBbie KOHCTPYKIIUU C
HCITOJIb30BaHEM (DYHKITMOHAIBHON
TEPMHHOJIOTHH.

Hcnonab3oBaTh KOMIBIOTEPHBIE
MPOrpamMMBbl JUIS TOCTPOCHUS
rpaukoB PyHKIUH, 115
WCCIICIOBAHMSI TTOJIOKEHUS Ha
KOOPAMHATHOM IJIOCKOCTU TpaduKOB
(GyHKIMK B 3aBUCIMOCTH OT
3HAYCHHH KO3 (UIIUCHTOB,
BXOJISIIINX B (popmyiy.

PacnosHaBaTh BU/bI H3y4aeMbIX
¢bynakuii. [loka3biBaTh
CXEMAaTUYECKH TOJI0KEHUE HA
KOOPJAMHATHOM MJI0CKOCTU TpauKOB

(GyHKIHH.

I'n.3. Ctenens ¢ HATYPAJIbHBIM 14 1 OnucpIBaTh MHOXKECTBO LIEJIBIX
NoKa3aTteJieM. YHCell, MHOXKECTBO PallMOHAJIBHBIX

YHCeN, COOTHOIIEHUE MEXKY STHMHU
I1.7.Crenenp u €€ cBOMCTBA. MHOKECTBaMH.

CpaBHMBATB U YNIOPS/1I0YUBATh
OmnpenesneHue CTeNEHH ¢ HaTypalbHbIM

palMOHATIBLHBIE YUCIIA, BHITIOIHATh
MOKa3aTeJeM.

. BBIUUCIICHUS C PAllMOHATBHBIMH

YMHOXKEHUE U JIeNIeHUE CTeTeHel.

YHCIaMU, BBIYMCJIATH 3HAUCHHS
Bo3BeneHune B creneHb MPOU3BEICHUS U .

CTETICHEH C IIeJTBIM TTOKa3aTeJIeM.
CTETEHH.

®opMy.THpOBaTH OIpe/IeIeHUE
I1.8.01HOYJIEHEL. KBaApaTHOTO KOPHS M3 YMCJIa.

Hcnoan3oBarth rpaduk GyHKIUU
OpmHOYJIEH U €T0 CTaHAAPTHHIN BU/I. y= ¥ TS HAXOPKEHHS KBaIPaTHBIX
YMHOXKEHHe 0JJHOWIEHOB. Bo3Benenue KOpHeii. BHIMHCSITH TOTHbIE 1
ONIHOICHA B CTGZHGHB , NPUOIIMKEHHBIE 3HAYEHUS KOPHEH,
OyHkuuy Y = X",y =X~ " UX rpapuku. WCTIONB3Ys IPU HEOOXOTMMOCTH

KaJbKYJISATOP; MPOBOJIUTH OLICHKY

KBaJPATHBIX KOPHEH.

®opMy.THpPOBATH OIIpE/ICIICHUE

KOPHS TPEThel CTETIeH!; HAXOUTh

3Ha4YeHUs1 KyOM4eCKUX KOPHEH, pu

HE00XO0IMMOCTH UCTIOJIB3YS

KaJIbKYJSATOP.
I'1.4. MHOTO4YIEHBI. 23 2 ®opmMyIUpPOBaTH, 3aNIMCHIBATD B

CHUMBOJIMYECKOH opme U
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I1.9.Cymma u pa3HOCTH MHOTOYJICHOB.

MHOro4sIeH U €ro CTaHIapTHHIN BUJ.
CrnosxeHue ¥ BBIYMTAaHNE MHOTOUYJIEHOB.

[1.10.mpou3sBeeHre 0 JHOUIEHA U
MHOTOYJICHA.

YMHOkKEHME OMHOYIIEHA HA MHOTOYJIEH.
BriHecenne 00IIETO0 MHOKUTENS 3a
CKOOKHU.

[1.11.ITpon3BeaeHE MHOTOYJICHOB.

YMHOXEHUE MHOTOWJIEHA Ha
MHOTOYJIEH.

Paznoxenue mHOrouwieHa Ha
MHOXHUTEH CIIOCOOOM IPYIITTUPOBKH.

000CHOBBIBATh CBOIMCTBA CTEIICHU C
HaTypaJbHBIM TOKa3aTelIeM;
NPUMEHATH CBOWCTBA CTCTICHH IS
peoOpa3oOBaHUs BRIPAKEHUN U
BBIYMCIICHHIA.

BBINOJIHATL JCUCTBUS C
MHOTOYJICHAMH.

BpInoHATH Pa3IoKEHNUE
MHOT'OYJIEHOB HA MHOKUTEJIH.

Pacnio3HaBath KBaJPaTHBIN TPEXUICH,
BBISICHAITH BO3MOXKHOCTh Pa3J103KEHUS
Ha MHOKHTEIIH, MPEICTABIATH
KBaJPAaTHBIN TPEXUICH B BUIE
MIPOU3BEICHUS JTUHEHHBIX
MHOKHTEIICH.

IMpumensiTh pa3nuvHbe GOPMBI
CaMOKOHTPOJISI TP BBIMOJTHEHUHT

npeoOpa30BaHUIA.
I'1.5. ®opmyabl cOKpaLIeHHOTO 22 BbInoJHATH ICHCTBUS C
YMHOKEHUSsI. MHOTOYJICHAMH.
BeiBoauts (OPMYIIbI COKPAIIEHHOTO
I1.12.KBaapat cymmsl 1 KBaJpat YMHOKCHM S, IPUMEHATH UX B
PasHOCTH. npeoOpa30BaHMIX BBIPAKCHUH U
BBIYHCIICHUSIX.
BozBenenue B kBagpar u KyO CyMMbI U
Pa3HOCTH [BYX BBIPAXKEHHUi. BpInosHATH Pa3JIOKEHUE
Pa3/105KEHNE HA MHOKITCIIN C MHOT'OYJIEHOB HAa MHOKUTEJIH.
IIOMOIIBIO CI)OpMyJI KBaJgpaTa CyMMbI U Pacno3HaBaTth KBaI[paTHLIﬁ TpEXYJIEH,
KBaJipaTa pa3HOCTH. BBISICHAITH BO3MOXKHOCTh Pa3JI0KEHUS
HA MHOXXHUTEIH, MPeACTABISATh
I1.13.Pa3nocTts kBagparos. Cymma u KBaJIpaTHBIN TPEXWIEH B BUAEC
pa3HOCTh KyOOB. MPOU3BEICHUS JIMHEHHBIX
MHOXHUTENEH.
YMHOXEHUE Pa3HOCTH JIBYX
BHIDAKCHHH Ha FX CYMMY. IpumensiTh pa3nudyHbIe GOPMBI
Pa3noxxeHne pasHOCTH KBaJIpaToB Ha CAMOKOHTPOJIA TIPH BAITOTHEHHH
npeoOpazoBaHuit
MHOKUTEIH.
Pa3noxeHre Ha MHOXHUTEIN CYMMBI U
pa3HOCTH KyOOB.
I1.14.ITpeobpazoBanue MeIbIX
BBIPa)KCHU.
[IpeobGpazoBanme 1EIOTO BEIPAKECHHS B
MHOT'OUJIEH.
[IpumeHneHue pa3IMuHbIX CIOCOO0B AJIs
pa3oKeHUs: Ha MHOXKHUTEIH.
I'n.6.Cucrembl JIMHEHHBIX 18 OnpenejasiTe, IBISETCS JIU Mapa

YPaBHEHMH.

YUCCII pCIICHUCM JAHHOI'O YPABHCHUA
C IBYyMs NEPCMCHHBIMU, NPUBOAUTDH
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I1.15.JIunelinoe ypaBHEHUE C IBYMSI
NEPpCMCHHBIMHU.

JInHeliHOe ypaBHEHME C 1BYyMs
IIEPEMEHHBIMH.

I'paduk TMHEHHOTO ypaBHEHUS C ABYMS
IIEPEMEHHBIMH.

CucreMbl TMHENHBIX YPaBHEHUN C
IBYMs IEPEMECHHBIMU.

I1.16.Pemenue cucreM JIMHEHHBIX
YPaBHEHUU.

Cnoco0 Mo iCTaHOBKH.

Crioco0 C10KeHH.

Pemrenue 3ama4 ¢ MOMOIIBIO CUCTEM
YpaBHEHUH.

MIPUMEPHI PEIIeHUs YPaBHEHUH C
JBYMSI IEPEMEHHBIMHU.

Pematsp 3a1aun, anreOpandeckoi
MOJIEJIbIO KOTOPBIX SIBJISIETCS
ypaBHEHUE C IBYMsI IEPEMECHHBIMH,
HAXOIMTh LIEJIbIC PEIICHUS TyTEM
nepebopa.

PemaTe cucTemsl IBYX YPaBHEHUH C
IBYMs IEPEMEHHBIMH, YKa3aHHBIC B
COJIEP)KaHUU.

Pemath TeKCTOBBIE 3a7aUn
anredpanvdeckuM criocoooMm:
HEPEXOJIUTh OT CIIOBECHOM
(hOpMYIIMPOBKY YCIOBHS 3a/1a49H K
anredpanveckoil MoJIeH MMyTeM
COCTABJICHUS CUCTEMBI YPaBHEHUH;
pemaTh COCTaBICHHYIO CUCTEMY
ypaBHEHUI; HHTEPIIPETHPOBATH
pe3yibTar.

Ctpoutsb rpaduky ypaBHEHUH C
JBYMSI IEPEMCHHBIMHU.
KoHncTpyupoBaTh SKBUBaJICHTHBIC
peueBbIe BHICKAa3bIBAaHUS C
UCIIOJIb30BaHUEM alreOpandeckoro u
T€OMETPHYECKOTO S3BIKOB.

PemaTe 1 uceienoBaTh ypaBHEHUS
Y CUCTEMBbI YPaBHEHMI HA OCHOBE
(GyHKIIMOHATBHO-TPaUUECKUX
NIPEACTABICHUN YPaBHEHHUN

CraTucTuyecKue XapaKTepUCTHKHU 13 1  YmeThb npeacTaBIATH JaHHBIC B BUJIE
Cpennee apudmernueckoe, pasmax u rabnun, quarpamm, rpaukoB, yMeThb
MoOJIa. HaXOJIUTh CPEHUE PE3YIIbTAThI
MenunaHa Kak cTaTHCTHYeCKast 13MepeHuid. IMeTs noHsTHE 0
XapaKTePUCTHKA. CTaTHCTUYECKOM BBIBOJIC HA OCHOBE
Dopmyiibl BBIOOPKH, TPUMEPOB CIyUYaiHbIX
JuarpaMMsl COOBITHH.
I'pacduxu
IToBTOpenue. Pemenue 3aga4 10 5 3HaTh MaTepua, U3y4EeHHBII B Kypce
MaTeMaTHKH 3a 6 1 7 KJ1acc
YMeThb IPUMEHSTH IMOTy4YeHHBIE
3HaHUS Ha MPAKTUKE.
YMeTh JTOTHYECKU MBICITUTH,
OTCTauBaTh CBOIO TOUYKY 3pEHUS U
BBICTTYIITMBATh MHEHHE JIPYTHX,
paboTaTh B KOMaHIe.
Hroro: 136 15

reomerpus 7 KJjacc.
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Ne Tema Kou-Bo XapakTepucTHKA OCHOBHBIX
n/n 4acoB BU/IOB /IEATEJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX JeilCTBHIl).
1 | HayaibHble reoMeTpUYEeCKHUe 10 DopMyJaMPOBaTh ONPEICICHUS U
CBe/IeHHMS. WITIOCTPUPOBATH ITOHATHS
OTpe3Ka, JIy4a; yria, IpsiMoro,
[Ipsimas n otpe3ok. Jlyu u yrod. OCTpOTO, TYIOI'O U Pa3BEPHYTOr0
CpaBHeHUE OTPE3KOB U YIJIOB. YIJI0B; BEPTUKAIBHBIX U CMEKHBIX
N3mepenne oTpe3koB. Mzmepenue yTJI0B; OMCCEKTPUCHI YIIa.
YTJIOB. @
OPMYJIMPOBATH OIPEACIICHUS
[lepnenaukynsipHbIe IPSIMBIE. }
NEPHEHANKYJIAPHBIX MPSAMBIX;
Pewenne 3anau. .
MEepHEHIUKYIsIpa U HAKIOHHOHU K
Kontponbnas padota Nel. N
PsIMOi1; CEpETMHHOTO
MEPIEHIUKYIIAPA K OTPE3KY;
pacno3HaBaTh U M300pPaKaTh UX
Ha YepTeKax U pUCYHKaX.
2 TpeyFOJIbHHKH. 16 ®opmyauposaTh OIIPCICICHUS

IlepBbIil mpU3HAK paBeHCTBA
TPEYrOJIbHUKOB.

Mennanbl, OUCCEKTPUCHI U BHICOTHI
TPEYrOJIbHUKA.

Bropoii u Tpernii Ipu3HAaKU paBEeHCTBA

TPEYTrOJbHUKOB.
3a1auy Ha NOCTPOEHUE.
Pemenne 3agau.
KonTponbhas padota Ne2.

PpAMOYT'OJIBHOI'0, OCTPOYI'OJIBHOTO,
TYIIOYTOJIBHOTIO, paBH06€I[peHHOFO,
PaBHOCTOPOHHETO TPCYT'OJIbHUKOB,
BBICOTBI, MEIaHbl, OMCCEKTPHUCHI;
pacno3naBath U uzodpaxars UX HA
yeprexkax U pUCYHKaX.

®opmyauposats OIIPEACTICHHUE PABHBIX
TPEYTrOJIbHUKOB. ®opmyuposats 1
aokaspiBate TCOPCMBI O IIPHU3HAKAX pPa-
BEHCTBA TPEYIOJIbHUKOB.

PemaTp 3a7a41 Ha ITIOCTPOEHUE C
ITOMOIIBIO IUPKYJISA U INHEHUKH.

HaxoauTh yCIOBUS CYIIECTBOBAHUS
peLIeHNs, BBINOIHATh IOCTPOCHHE
TOYEK, HEOOXOJJUMBIX JJIst
MTOCTPOEHUSI UICKOMOM (UTypHI.
Jloka3bIBaTh, 4YTO NOCTPOCHHAS
¢durypa yaoBIETBOPSET YCIOBUSIM
3aJauu (ompeeasiTh YUCIIO perie-
HH 3a]1a4¥ NPU KaXKI0M
BO3MOXXHOM BBIOOPE JAHHBIX )

PemaTe 3a71a4u Ha IIOCTPOEHUE,
JIOKa3aTeIbCTBO U BEIYUCIICHUS.
BelgesasTe B YCIIOBUM 3aa4U
YCJIIOBHUE U 3aK/IIOUECHHUE.
MogaeaunpoBath YCIOBHUE 3aa4H C
TIOMOIIIBIO YepTeEkKa WIN PUCYHKA,
NPOBOAUTH JOIIOJIHUTEIIBHEIE
MOCTPOEHUS B XOJI€ PEIICHHUS.
Onupasich Ha JaHHBIE YCIIOBUS
3a/1a4¥, MPOBOAUTH HEOOXOIUMBIC
paccyxaeHus. UHTepnpeTupoBaTh
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MOJIyYEHHBIN pe3ynbTar u
COMOCTABIIATH €T0 C YCJIOBUEM
3a/1a4u

Hapa.]'[.]'[e.]'[]:ﬂble NnpsAMBbI€

[Tpu3Haky mapauIeTbHOCTH ABYX
MIPSIMBIX.

AKcroMa napaieIbHbIX MPSIMBIX.
Penrenue 3amau.

Konrpomnbnas padora Ne3.

13

®opMyJIHpPOBATDH ONPEICIICHHS
HapajuIeJbHBIX IPSIMBIX; YIIIOB,
00pa30BaHHBIX MIPH NEPECCUCHUH
JBYX MapauICIIbHBIX MPSIMBIX
CEKYILCH; pacmo3HaBaTh
M300pakaTh UX Ha YepPTEXKax U
PHCYHKaX.

CooTHolIEHHUS MEKIAY CTOPOHAMHU H

yIJIaMH TPeyroJibHUKA.

CymMa yriioB TpeyrojabHHKA.
CooTHoIIEHHs MEX/1y CTOPOHAMU U
yIJIaMy TpeyrojbHHKa.
KonTponbhas padota Ne4.
[TpssMoyronbHbIE TPEYTrOJbHUKY.
ITocTpoeHne TpeyrojJbHHUKA 110 TPEM
3JIEMEHTAM.

Pewenne 3anau.

KoHnTtposbHas pabota NoS.

18

O0bsicHsATL U HLTIOCTPHPOBATH

HEPABCHCTBO TPECYI'OJIbHUKA.

®opmyauposath U nokaseiBate TCOPCMBI O
CBOMCTBAaXx W MpU3HAKaX
PaBHOOEPEHHOTO TPEYrOJIbHUKA,
COOTHOILIEHUSAX MEKY CTOPOHAMU
Y yTJIaMH TPEYTOJIbHUKA, CyMME
YIJIOB TPEYIrOJIbHUKA, BHEILIHEM
yIJIE TPEYTOJIbHUKA,

HccnenoBaTb CBOMCTBA
TPEYTOJbHUKA C TOMOILBIO
KOMITBIOTEPHBIX TTPOTPaAMM.

Pemate 3a71a4u Ha IIOCTPOEHUE,
JIOKa3aTeIbCTBO U BEIYHUCIICHUS.
BeipensTe B yCI0BUU 3a1a4U
YCJIOBHE U 3aKJIFOUYCHHUE.
MogaeanpoBarh YCIOBHUE 3aa4H C
IIOMOILBIO YEPTEXkKa NI PUCYHKA,
NMPOBOAUTE JOITOJIHUTEILHBIE
IIOCTPOCHUS B XOJI€ PEIICHUS.
Onwupasich Ha JaHHbBIE YCIOBUSA
3a/1a4¥, MPOBOAUTH HEOOXOIUMBIE
paccyxaeHus. UHTepnpeTupoBaTh
IIOJIyYEHHBIN pe3yJIbTaT U
COIIOCTABIIATE €r0 C YCIIOBUEM
3a1a4u.

IloBTOpenue. Pemienue 3agay.

11

3HaTh MaTepua, U3y4eHHbIN B
Kypce MaTeMaTHKH 3a 7 Kiacc.
Baagers o01mm npueMom
peleHus 3a1au.

YMeThb IPUMEHSTH IMOTy4YeHHBIE
3HaHUS Ha IPAKTUKE.

YMeTh JTOTHYECKU MBICITUTH,
OTCTaMBaTh CBOIO TOUYKY 3pEHUS U
BBICTTYIITMBATh MHEHHE JIPYTHX,
paboTaTh B KOMaH Ie.

Hroro:

68
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AJITEBPA 8

Ne Tema Kou-Bo KonTop. XapakTepucTHKA OCHOBHBIX
n/n 4acoB pabot BH/IOB /IEATEJIbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX AeHCTBHIl).
1 | I'a.l. PanmoHajbHbIE 22 2 ®opMyaupoBaThH OCHOBHOE CBOKCTBO
apoou. anredpanveckoii qpoou u
NPHMEHATH €T0 JUIS IPEoOPa30BaHUS
I1.1.PatimonansHbIe 1pOOH U npobeit.
UX CBOICTBA. .
BbInoJaHATH ICHUCTBUSA C
anreOpandecKuMu APOOSMH.
PannoHanbHbIe BBIpaXKEHUS.
~ IIpeacraBasith LIET0€ BEIPAXKECHUE B
OcHOBHOE CBOWCTBO ApoOH.
BH/JIC MHOTOUJICHA, IPOOHOE — B
BU/JIC OTHOLLEHNSI MHOT'OUYJIEHOB;
I1.2.CymMa u pa3HOCTh
@ JTIOKa3bIBaTh TOXKICCTBA.
JIpOOeH.
DopMyIHPOBATH OIIPENECIICHUE
CroskeHue U BblUUTaHue CTCIICHHU C LICJIBIM ITOKA3aTCIJIEM.
Ilp06ef/'1 C OJITMHAKOBBIMH ‘DOpMy.]IHpOBaTL, 3aruchiBaTh B
3HaMEHAaTeIIMU. CHMBOJIHNYECKOM (bOpMe n
CrnokeHue U BEIYUTaHHUE WLTIOCTPUPOBATH NIPUMCPAMU
Hpo6ef/'1 C pa3HbIMHA CBOMCTBA CTEIICHU C IICJIBIM
3HaAMEHATEIISIMU. IIOKa3aTCJICM; NPUMECHATDH CBOMCTBA
CTENEHHU ISl IPpeoOpa3oBaHUs
[1.3.IlpousBeaeHmne u 4acTHOE BBIPAXXCHHI M BBIYHCIICHHIA.
JIpOOeH.
YMHOXEHUE IpOOeii.
BosBenenue npobu B
CTEIEHb.
Henenue npobeil.
ITpeoOpa3oBanue
palMOHANbHBIX BBIPAKEHUM.
OyHKIMS Y=K/X U e€ rpaduxk.
2 | I'n.2. KBaapaTHble KOPHHU. 18 2 IIpuBoanTh IpUMEpPHI
HMppAIMOHATIBHBIX YHCEN; pacio-
[1.4.]lelicTBUTENbHBIEC YUCIIA. 3HABATh PallMOHAIBHBIE U
HppalroHalIbHbIE YHCIIa; H300pa-
PannonanbHbIe yncia. 7KATh YKCIIa TOYKAMHU KOOPAMHATHOM
HppauvoHanbHbIE YHCIIA. MIPSIMOM.
. Haxoautp necsaTuuHbIC
[1.5.ApudmeTnyeckuit
. MPUOIKEHUSI pAllMOHATBHBIX U
KBaJIPaTHBIN KOPEHb. .
VPPALMOHATIBHBIX YUCEIT,
CPaBHHUBATH U YNIOPSIA0YHBATH
KBaapartHbie KOpHH. o
. JEHCTBUTENbHBIE YHCIIA.
Apudmernueckuii
KBaI[paTHLIﬁ KOPEHb. OnuceIBaTh MHOXKECTBO
Vpasuenne X2 =a. JEHCTBUTENbHBIX YHCET.
Haxoxzaenne npuOmxEHHbIX Hcnosib30BaTh B MICHMEHHOM
3HA4YCHUH KBAaIPATHOI'O MaTeMaTH4eCKO peun 0003HaYeHUs
KOpHA. U rpaduyeckue u300pakeHus
OyHKIUA Y = JX med YHUCJIOBBIX MHOYKECTB, TEOPETHKO-
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rpaduk.

I1.6.CBoiicTBa
apu(METHIECKOTO
KBaPaTHOTO KOPHSI.

KBanpaTHblii KOpeHb U3
POM3BEACHUS U Jpodu.
KBanpaTHbiii KOpeHb U3
CTEIEHH.

[1.7TIpumeHEHNE CBOMCTB
apuhMeTHUIECKOTO
KBAJIPATHOTO KOPHSI.

Brinecenne MHOXKHUTEIIS 32
3HaK KOpHs. BHeceHue
MHOYKHUTEJIS T0JT 3HAK KOPHSI.
[Tpeobpa3oBanue
BBIPAXKEHUM, COJIEpKAITUX
KBaJpaTHBIC KOPHHU.

MHO>KECTBEHHYIO CUMBOJIUKY.
DopMyJIHPOBATH OIIPEIEICHUE
KBaJIpaTHOI'O KOPHs U3 YUCIIA.
Hcnoan3oBarth rpaduk GyHKINU Y
= x? 15 HAXOKICHHS KBaJpaTHBIX
KOpHEN. BBIYHUCIAATH TOYHBIE U
NpUOJIMKEHHBIE 3HAUEHUS] KOPHEH,
HCIIO0JIb3YS IIPU HEOOXOIMMOCTH
KaJIbKYJIATOP; IPOBOJUTH OLIEHKY
KBaJPaTHBIX KOPHEH.

Jloka3eIBaThL CBOMCTBA
apuQMEeTHUECKUX KBaPATHBIX
KOPHEW; NpUMeHsITh UX ISt
peoOpa3oBaHUs BEIPAKEHUH.

BoIuncasiTh 3HAYCHUS BRIPOKCHHH,
COJICp KAIINX KBaPaTHBIC KOPHH;
BbIPAKATh [ICPEMEHHbIC U3
TCOMCTPHUICCKUX U (1)I/I3I/I‘I€CKI/IX
dhopmyL.

HccaenoBarh ypaBHEHHE BUIA

X2 =d , HaXO0aAUTh TOYHBIC U
npuOIMKEeHHBIe KOpHU 11pH a > 0

I'n.3. KBaapatnble 21 Pacno3naBarth JIMHEHBIC U
YPaBHEHHSI. KBaJ[paTHbIC YPaBHEHUS, LIEJIbIC U
JpOOHbBIEC YypaBHEHUS.
I1.8.KBanpaTHO€E ypaBHEHUE U
PemaTth KBajpaTHBIC ypaBHEHUS, a
€ro KOpHH.
TaK)Ke YPaBHEHUSI, CBOJISIINECS K
HUM; pemaTh IpoOHO-
Henonneie kBagpaTHbIe
palMOHAILHBIC YPABHEHUSI.
YpaBHEHHSI.
dopmyna KopHeit HccnenoBarh KkBagpaTHEIC
KBAJIPaTHOTO YPaBHEHHSL. ypaBHEHHUsI [0 AUCKPUMUHAHTY U
Penrenue 3a/1a4 ¢ IOMONIBIO Kod(ppuLHCHTAM.
KBaJIpaTHBIX ypaBHCHUH. PemaTh TEKCTOBBIE 3aaUH
Teopema Buera. anrebpanyecKuM Croco6oM:
MEePEXOIUThH OT CIOBECHOM
I1.9./Ipo6HO panroHaNbHbIE (hOpMyIHUPOBKH YCIOBUS 3a/1a4H K
YPaBHCHHA. anre6panuecKoil MOJIENU MyTeM
COCTaBJICHUS YPAaBHEHUS; pemaTh
Pemerne 1podHbIX 5 COCTaBJIEHHOE yPaBHEHUE;
PatnoOHAILHBIX yPABHCHHIH. MHTEPIPETHPOBATH PE3YIIBTAT.
Pemrenue 3a1a4 ¢ TOMOIIBIO
palMOHABHBIX YPaBHEHHH.
I'n.4.HepaBeHcTBa. 20 Haxoauth, aHAJIU3HPOBATD,

I1.10.YucrnoBble HEPABEHCTBA
U UX CBOWCTBA.

COIOCTABJIAITH YHCIIOBBIE
XapaKTEPUCTUKHA OOHEKTOB
OKPY’KaroIllero Myupa.
Hcnoab3oBath pasHbie GopMbI
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UucnoBbie HEPABEHCTBA.
CBoiicTBa YHCIOBBIX
HEPABEHCTB.

CrnoxxeHue 1 yMHOKEHUE
YHCIIOBBIX HEPABEHCTB.
ITorpemHocTs 1 TOYHOCTh
MPUOJIIKEHUS.

I1.11.HepaBeHcTBa ¢ ogHOM
MIEPEMEHHOM U UX CUCTEMBI.

[lepeceuenne u 0ObeAMHEHUE
MHOECTB.

Hucnosble IPOMEKYTKH.
Pemenne HepaBeHCTB ¢ OAHOU
IIEPEMEHHOM.

Pelenune cucrteM HepaBEHCTB
C OJIHOM IEPEMEHHOM.

3amycy MPUOIMKEHHBIX 3HAUYCHNH;
JIeNaTh BHIBOJBI O TOYHOCTH
HPUOIMKEHUS 110 3aIUCH
MPUOIMKEHHOTO 3HAYCHUSI.

BoInoJaHATH BEUMCIICHUS C
PCaJIbHBIMHA JaHHBIMHU.

BbINOJIHATH IPUKUIKY U OLIEHKY
pe3yJIbTaTOB BBIYMCIIEHU.
DopMyJIMPOBATH CBOMCTBA
YHCJIOBBIX HEPABEHCTB, WJI-
JIIOCTPUPOBATH UX HA
KOOPAMHATHOU IIPSIMOH,
A0KAa3bIBaTh alreOpanyecKy;
NPUMEHAThb CBOIICTBA HEPABEHCTB
IIPU PELIECHUH 3a/1a4.

Pacno3naBaThb nuHEHHbBIC
HepaBeHCTBA. PemiaThb JIMHEHHbBIC
HepaBeHCTBa, CUCTCMbI J'II/IHCf/'IHI)IX
HEPaBEHCTB.

IIpuBOAMTH IPUMEPHI KOHEUHBIX U
OEeCKOHEUYHBIX MHOXECTB. HaxoauTh
00bEIMHEHUE U TIEPECCUCHHUE
MHOKECTB.

IIpuBOAUTH PUMEPHI HECIIOKHBIX
KJIacCU(pUKaui.

Hcnosb30BaTh TEOPETUKO-
MHO>KECTBEHHYIO0 CUMBOJIMKY U SI3BIK
IIPY PELIEHUN 3a/1a4 B XO1€
W3y4YEHUs Pa3INYHBIX Pa3/eiioB

Kypca.

HNirocTpupoBaTh MaTeMaTHYECKHE
MOHSTHUS U YTBEPKICHUS
npumepamu. Ucnoab30BaThb
IpUMEPHI U KOHTP MPUMEPHI B
apryMeHTaluu.

KoncrpynpoBars MaTemMaTHuECKHE
MIPEUIOKEHUS C TOMOILBIO CBS30K
ecnu ..., mo ..., 8 MOM U MOIbKO MOM
cnyuae, TOTUUECKUX CBS30K U, UTU.

I'n.5.CteneHn ¢ meJabIm
nmoKasarejieM. JJIeMEHThI
CTATHCTHKH.

[1.12.Creness ¢ 11ea6IM
IIOKa3aTeJIeEM U €€ CBOICTBA.

OrnpesenieHne CTETeH! ¢
[EJIBIM OTPHUIATETbHBIM
MMOKa3aTeJIEM.

11

®opMyJIMPOBATh OIIPEACICHUE
CTENCHH C IEJIBIM MOKa3aTeeM.
®opMyJIMPOBATh, 3aIMCHIBATH B
CUMBOJINYECKOH popme u
WLTIOCTPUPOBATH IIPUMEpPaMU
CBOMCTBA CTETIEHH C IIENBIM
MOKa3aTeyieM; NPUMeHsAThL CBOMCTBA
CTENEeHU TSI peoOpa3oBaHUs
BBIPAYKEHHUI U BBIYUCIIEHUN.
M3BiexkaTh HH(OPMALIKIO U3 TaOJINIL
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CBoiicTBa CTEEHH C LIETIBIM
[IOKa3aTeIIEM.
CranjapTHBIN BUJT YKCTIA.

I1.13DneMeHThI CTaTUCTUKH.
COop u rpynmnupoBKa
CTaTUCTHYECKUX JAHHBIX.
Harnsanoe npeacrasnenue
CTaTHCTHYECKOU
uHpOpMaLnH.

U JyarpamMm, BhINOJHATH
BBIYHCIECHHS 10 TAOJIHYHBIM
JTaHHBIM. OnpenesiTsb 110
JquarpaMmaM HauOOJbIIHE U
HAUMEHbIINUE JaHHbIE, CPABHUBATH
BCJIMYHMHBI.

IpeacraBiasith nHMOPMALIHIO B
BHIE TAOJINIL, CTOJIOYATEIX U
KPYT'OBBIX JHArpamMm, B TOM YHCIIE C
MTOMOIIIBI0 KOMITBIOTEPHBIX
IPOTPaMM.

IIpuBOIMTH COnEpKATEIbHBIC
IIPUMEPBI UCITOJIB30BAHUSA CPEAHUX
JUIsL OIIMCAHMSI TaHHBIX (YpPOBEHB
BOJIbI B BOJIOEME, CIIOPTUBHBIE
IIOKA3aTeNH, ONPEACICHUE TPAHHIL
KJIMMaTHYECKHX 30H)

IHoBTOpEHUe (MTOrOBOE).

9 1 3HaTh MaTepuall, H3y4CHHBIH B
Kypce MaTeMaTHKH 3a 8 Kiiacc
YMeTh NPUMEHSTh TOTy4CHHBIC
3HAHUS HA MIPAKTHKE.

YMeThb JIOTHYECKH MBICIUTD,
OTCTaMBaTh CBOIO TOYKY 3PCHHUS U
BBICJIYIIBATH MHECHHE JIPYTHUX,
paboTaTh B KOMaHJIE.

Hroro:

102 10

reomerpus 8 kiacc.

n/n

Tema

Kou-Bo XapakTepucTHKa OCHOBHBIX BU/10B
4acoB AeATEeJIbHOCTH YYCHUKA
(Ha ocHOBe Y4eOHBbIX JelicTBH)

YeTpIpexyroJbHUKH.

1.MHOrOyrojapHUKH.
2.Ilapannenorpamm U Tpamnemus..
3.ITpsMOYTrOABHUK, POMO,
KBajpar.

Pemenue 3anau.

KonTponbnas padora Nel.

14 ®opMyJIHPOBATh ONPEICIICHUS
napajuiesaorpamma, npsiMOyroJIbHHKa,
KBaJpata, poM0a, Tpaneuuu, paBHOOEAPEHHOM
Y IPSIMOYTOJIBHOM Tpamnenuu, CpeIHed JTMHUU
Tpaneluyy; pacno3HaBaTh U H306paxaTh UX Ha
YepTekKax U pUCYHKAX.

®opMyJIHPOBATh U I0KA3bIBATH TEOPEMBI O
CBOICTBax M IMpU3HAKaX MapajuiesorpaMmma,
MPsIMOYTOJIbHUKA, KBaJpaTa, poM0a, Tpameru.

HccaenoBaTh CBOMCTBA YETHIPEXYTOJIBHUKOB C
IIOMOILBI0 KOMITBIOTEPHBIX IIPOIPAMM.

Pemare 337241 Ha IOCTPOEHUE,
JI0Ka3aTeIbCTBO U BhIYUCIEHUS. MoaeaupoBaTh
YCJIOBHE 3aJ1a41 C IIOMOIIBIO YePTEkKa UITH
PHUCYHKA, IPOBOIMTL JOIOJHUTEIBHEIE
IIOCTPOEHUS B XOJI€ PELICHNS. BoineasaTs Ha
yepTexke KOH(PUTrypaum, Heo0X0AUMBbIE IS
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MpOBeJICHUSI 00OCHOBAaHUH JIOTHYECKUX 111ar0B
pewieHus. UHTepnpeTnpoBaTh MOJIYYEHHBIN
pe3yJIbTaT U COMOCTABIIATH €0 C YCIIOBUEM
3a1a4u

IMnomane.

1.Ilnomans MHOTOYTOJIBHHKA.
2.I1nomanp napamienorpamma,
TPEYroJIbHUKA U Tpareiuu.
3.Teopema ITudaropa.
Pemenue 3anau.

Kontposbnas pabora No2.

14

®opmysuposath U nokaseisate TCOPEMY Hmbaropa u
0o0paTHy1O eH.

BoiBoguTs (POPMYIIBI IIIOMIACH
MMpAMOYT'OJIbHHKA, ITapajljicjiorpaMmma,
TPEYroJabHUKA U TPAIIECIUH.

HaxoauTh IUIONIAIb MHOTOYTOJIEHUKA
pa30MeHreM Ha TPEYTOJIbHUKH U
YeTHIPEXYTOJIbHHUKH.

OO0BACHATH Y MULTIOCTPHPOBATH OTHOLIIEHUE
10 AeH O0TI00HBIX UTYP.

Pemars 3a71a41 Ha BBIYUCIICHUE TUIOMIAJEH
TPEYroJLHUKOB, YETHIPEXYTOJILHUKOB U
MHOTOYTOJIFHUKOB. OmHpasich Ha JaHHBIC
YCIIOBHS 33]1a4H, HAXOAUTH BO3MOXXHOCTH
MPUMEHEHUS HEOOXOTUMBIX (OPMYIT,
npeoOpa3oBeIBaTh GopMynbl. Ucnonb3oBaTh
(bopMyIIBI TSI 000CHOBAHUS JI0KA3aTEIbHBIX
paccy>KICHUN B XOJIC PEIICHUSI.
HNuTtepnpeTnpoBaTh MOJTYYECHHBIN pE3yJIbTaT U
COMOCTABJISITH €0 C YCJIOBHEM 3a/1a4M

ITopo0HBIE TPEYroJIbHUKH.

1.Onpenenenue nog00HBIX
TPEYTOJIbHUKOB.

2 Ilpusnaku momoous
TPEYTOJIbHUKOB.
KonTponbnas padorta Ne3.
3.ITpumeHeHne nogo0us K
JI0Ka3aTeJIbCTBY TEOPEM U
pELIECHHUIO 3a/1ay.
4.CoOTHOILLIEHUS MEXKTY
CTOpPOHAMH U YTIaMHu
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
KonrtponbHas pabora Ne4.

19

®opmyamporats OIIPEIICTICHUE IMOA00HBIX
TPEYrOJILHUKOB.

®opmysuposath U nokaseisate TCOPCMBI O IIPU3HA-
Kax HOI[O6I/I}I TPEYTrOJIbHUKOB, TCOPEMY
Parneca.

®opmysnuposars OIIPECIICHUA U uiiocTpupoBaTh
IMMOHATHA CUHYCA, KOCUHYCA, TAHT'CHCA U
KOTAaHI'CHCA OCTPOTO yriia IMpAMOYTOJIbHOT'O
TPEYTroJIbHUKA. Buisoauts POPMYJIBI,
BbIpa)karolre (PyHKIMU yIiia IpSIMOYTOJIbHOTO
TPEYToJIbHUKA 4Y€PE3 €0 CTOPOHHEI.

®opmyauposats OTIPEJICTICHUSI CUHYCA, KOCUHYCA,
TaHreHca, KoTanrerca yryioB oT 0 qo 180°.
Buisomuts (DOPMYJIBI, BBIpaKaronive GyHKIUN
yraoB oT 0 7o 180° uepes pyHKIMU OCTPBIX
YIri0B. @opMyIHpPOBaTh U Pa3bICHATH
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO.
ITo 3HaYeHUAM OJTHOW TPUTOHOMETPUUYECKOMN
(GYHKIUH yTIIa BBIYHCIATH 3HAUCHUS IPYTUX
TPUTOHOMETPUUECKHUX (YHKIIHI 3TOTO yria.
HMccenenoBath CBOMCTBA TPEYTOJIbHUKA C
MOMOIIIbIO0 KOMITBIOTEPHBIX MPOrPAMM.

Pemate 3a71a4i Ha HOCTPOEHUE,
JOKa3aTEIIbCTBO U BBIYUCICHUS. Bolaenasits B
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YCIIOBUH 33J1a41 YCIOBHE U 3aKJTFOUCHHUE.
MopgenupoBath YCIOBUE 33]]a4H C TTIOMOIIIBIO
YyepTerka WM PUCYHKA, NPOBOAMTH
JIOTIOTHATEIbHBIC TIOCTPOCHUS B XOJIE
peurenus. Onupasch Ha TaHHBIC YCIOBHUS
3aJ1a4yy, MPOBOAUTHL HEOOXOIUMBIC
paccyxieHus. MaTepnperupoBaTh MOJIy-
YCHHBIN Pe3yNIbTaT U COMOCTABIIATH €ro C
YCIIOBUEM 3aJ1a41

OKpyKHOCTb.

1.KacaTtenbHast K OKpY>KHOCTH.
2.1leHTpanbHble U BIMCAHHbBIC
YTJIBL.

3.YeTbIpe 3aMeydaTesbHbIE TOUKU
TPEYroJIbHUKA.

4 BruceHHast ¥ ONMCcaHHAas
OKPY>KHOCTH.

Pemenue 3agau.

KonTponbnast padora NeS.

16

®opMmyIHpoBaTh OIIPEICICHUS TOHATUH,
CBSA3aHHBIX C OKPYKHOCTBIO, IEHTPAIbHOTO U
BIIMCAHHOIO YIJIOB, CEKYILEH U KacaTeIbHOM K
OKPYXHOCTH, YIJIOB, CBSI3aHHBIX C OKPYXK-
HOCTBIO.

@opMyJIHPOBATh U JOKA3BIBATH TEOPEMBI O
BIIMCAHHBIX YIJaX, yrilaX, CBA3aHHBIX C
OKPYKHOCTBIO.

DopMyIMPOBATH COOTBETCTBUE MEXIY
BEJIMYMHOM LIEHTPAIIBHOIO YIJIA U JIMHOW 1yT'1
OKPY’KHOCTH.

HN300paxarth, pacno3HaBaTh U ONMCHIBATh
B3aUMHOE PACIIOJIOKEHUE MIPSIMON U
OKPY>KHOCTH.

HccenoBath CBOMCTBA KOH(PHUTYpaLIni,
CBSA3aHHBIX C OKPYKHOCTBIO, C TIOMOILIBIO
KOMITBIOTEPHBIX IIPOTPAMM.

PemaTth 337ja4i Ha BBIYUCIICHUE JTMHEHHBIX
BEJIMYUH, TPAJyCHON MEpPHI yIJa.

Pemats 3a7a4n Ha IOCTPOEHHUE,
JI0Ka3aTeIbCTBO M BEIYUCIIEHUS. Moae1upoBaTh
YCIIOBUE 3ajauyl C [IOMOILBIO YEPTEkKA WU
PHUCYHKA, MPOBOAUTD JTOTIOJIHUTEIbHBIE TI0-
CTPOEHHS B XOJ€ PEIICHUS. BoineasiTh Ha
yeprexe KOHpUrypauu, HeoOXoAUMBbIE JIIs
IPOBE/IEHUS] 0OOCHOBAaHUH JIOTMUECKUX I1aroB
pemieHus. UHTepnpeTnpoBaTh MOJy4YEHHBIN
PE3yJbTaT U COMOCTABJISATDH €I0 C YCIOBUEM
3aJa4n

IHoBTOpenue. Pemienue 3axay.

3HaTh MaTepuai, U3y4eHHBIN B Kypce
MaTEMAaTHKH 3a 8 KJiacc.

Baaaers o0uMM nMpueMoM pelieHus 3a1ad.
YMeTb HpI/IMeHHTB HOJ'Iy‘-IeHHI)Ie 3HAHUA Ha
MPaKTHKE.

YMeTb JJOTHUYCCKHU MBICIINTB, OTCTanBaTh CBOIO
TOYKY 3pEHUS ¥ BBICTYIINBAaTh MHEHUE APYTUX,
paboTaTh B KOMaHJIE.

Hroro:

68

aaredpa 9xkiacc
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Ne Tema Koua- | KonTp. | XapakTepucTHKAa OCHOBHBIX BUI0B
BO padort NeSTeJIbHOCTH YYeHUKA
4acoB (Ha OCHOBE Y4eOHbIX e CTBHIl)
1 | 'a.1.KBagpatnunas pyHKnus. 22 2 BbruncasiTe 3Ha4eHUsT QYHKINH,
3a/IaHHBIX hopmyrnamMu (TIpu
[1.1.DyHKIMU 1 UX CBOWCTBA. HEO0OXOIMMOCTH MCMOJIb30BATH
KQJIbKYJISTOP); COCTABJISATDH TaOIHIIBI
Oyukius. O6nacTb onpeaeaeHus 3HaYeHUH PYHKIUH.
u 06? aCTh SHAYCHHI YHKIIH. CtpouTthb 1o Toukam rpadpuxu
CgoiicTBa (hyHKIHH. . .
¢byaKui. OnucbIBaThL CBOMCTBA
I1.2. KBazipaTHbiii TpéxieH, (hyHKIIMHM Ha OCHOBE €€ TpaduuecKoro
MIPECTABICHHUS.
KBaapaTHbIii TPEXUIEH U €T0 MoaeupoBaTth peaabHble
KODHH. 3aBUCUMOCTH (OpPMYJIaMH H
PasnoskeHne KBapaTHOrO rpadgukamu. Unrath rpadhuxku
TpEXUIEeHA HA MHOXKHTEIIH. pealbHBIX 3aBUCUMOCTEM.
) Hcnonab3oBaTh GyHKIHMOHAIBHYIO
I[1.3.xBagpaTnuHas QyHKIUA U €€ CHMBOJHKY JUTSl 3aITHCH
rpadux. pa3zHo00pa3HBIX (PAKTOB, CBI3AHHBIX C
. paccMaTpuBaeMbIMHU (QYHKITHSIMH,
®yHkuus Yy =ax", e¢ CBOHCTBA U oOorarasi ONbIT BHITIOTHEHUS 3HAKOBO-
rpaduxk. CUMBOJIMYECKUX JAercTBUi. CTPOUTH
I'paduku byHkuit y = ax’+nwu PEYCBbIC KOHCTPYKIIHUU C
y=a(x—m)?. UCTIOJIb30BaHUEM (DYHKIIMOHATEHOU
TEPMHUHOJIOTHH.
[Toctpoenue rpaduka
KBaJIPATUYHON (DYHKIIHH. Hcnonb30BaTh KOMIIBIOTEPHBIE
IPOrPaMMBI JIsI IOCTPOEHUS TpaduKoB
[1.4.Crenennas ¢pynakius. Kopenn (GyHKIME, 17151 MCCIEIOBAHMS TIOJIOKE-
N-i CTemeHu. HUS Ha KOOPJIWHATHOU TUIOCKOCTH
rpagukoB PyHKINI B 3aBUCUMOCTH OT
Dynkums Y= X" 3HauYeHUH K03 PHUIIMEHTOB, BXOASIINX
Kopenb N—-ii crenenu. B dopmyry.
Pacno3HaBaTh BHJIbI H3y4aeMbIX
¢dbynkumii. [loka3pIBaTh CXEMaTUYECKH
MOJIO’KEHUE Ha KOOPIMHATHON
TUTOCKOCTH TpaUKOB PYHKIIMIA
y=ax’, y=ax’ +n, y=a(x—m)?,
y =X", B 3aBUCUMOCTH OT 3HAYEHUI
KO2(PPUIIMEHTOB, BXOISIINX B
(bopMyIIbI.
CtpouTthb rpadKy U3ydaeMbIX
(yHKIMN; OMUCHIBATH X CBONCTBA
2 | I'n.2.YpaBHeHHs] H HEPaBEeHCTBA 14 1 Pacno3HaBaTh nTUHEHbBIE U

€ OJIHOI NepeMeHHOI.

I1.5.YpaBHeHus ¢ ogHoM
[IEPEMEHHOM.

KBaJ[pAaTHBIC YPABHEHUS, LIEJbIE U
JIpoOHBIE ypaBHEHUSI.

Pemate nvHEWHbIE, KBaIpaTHBIE
YpaBHEHUS, a TAKXKE YPaBHECHMUS,
CBOJIAIIMECS K HUM; peliaTh ApoOHO-

43




[lesmoe ypaBHEHHE U €r0 KOPHH.
JpoOHbIe parmoHanbHbIe
YpaBHEHHUS.

I1.6.HepaBeHncTBa ¢ oHOM
IIEPEMEHHOM.

Pewienne HepaBeHCTB BTOPOH
CTEIEHU C OJIHOM MEPEMEHHOM.
Pewienne HepaBeHCTB METOIOM
MHTEPBAJIOB.

paloHaIbHbIE YPAaBHEHUSI.

HccnenoBaTh KBaapaTHBIC YPABHEHUS
10 TUCKPUMHUHAHTY U KO3 dUllieHTam.

Pemarnp TexcTOBBIE 3a0a4UU
anre0panvecKuM Crocooom:
MEPEXOIUTH OT CIOBECHOU
(hOpMyYITUPOBKHU YCIIOBHS 3a]]a4H K
anreOpandecKoi MOAEIH IIyTeM
COCTaBJICHUS YPAaBHECHHUS; PEIIaTh
COCTaBJICHHOE ypaBHEHUE;
HHTEPNPETUPOBATH PE3YJIbTAT.
Pacno3HaBaTb TMHEHHBIC U
KBa/IpaTHbIC HEpaBeHCTBA. PemiaTh
KBaJIpaTHbIC HEPABEHCTBA HA OCHOBE
rpagu4YecKuX MpeICTaBICHUN

I'n.3.YpaBHeHus1 M1 HepaBeHCTBa 17 1 OmnpeneasiTe, ABISIETCS JIU I1apa YACEI
¢ IBYMs IlepeMeHHbIMH. pEILIEHUEM JAHHOTO YPaBHEHUS C
JBYMsI IEPEMEHHBIMU; IPUBOJIUTH
I1.7.YpaBHenus ¢ qByMs IIPUMEPBI PELLICHUS] YPABHEHUH C IBYMs
MIEPEMEHHBIMU U UX CUCTEMBI. HEPEMEHHBIMU.
PemaTsb 3anaun, anrebpanyeckon
YpaBHEHUE C 1BYMs
MO/JIEbI0 KOTOPBIX SIBJISIETCS
HNEPEMEHHBIMU U €ro rpaguk. )
. YPaBHEHUE C IBYMs IIEPEMEHHBIMY;
['paduueckuii cnocol perreHus .
. Pemarthb cucteMbl IByX ypaBHEHUH C
CUCTEM YPABHEHMH.
. IBYMsI IEPEMEHHBIMH, YKa3aHHBIC B
Pewenne cucrem ypaBHEHHN
. COJIEp’KaHUU.
BTOPOi CTENEHHU.
Pemenue 3a1a4 ¢ MOMOLILIO Pemath TeKCTOBBIE 3a1a4n
CHCTEM yPaBHEHHUI BTOPOM areOpandecKuM CriocoOoM:
CTETEeHH. NEPEXOIUTH OT CIIOBECHOU
(hOopMYyITUPOBKHU YCIIOBUS 337]a4H K
[1.8.HepaBeHctBa ¢ qByMs areOpandeckoi MOAEIH IMyTeM
[IEPEMEHHBIMU U UX CUCTEMBIL. COCTaBJICHUS CHCTEMbI yPABHEHHH,
PemaTb COCTaBIEHHYIO CUCTEMY
HepaBeHCTBa C AByMs ypaBHeHHﬁ; HHTCPIIPETUPOBATH
NEepEMCHHBIMHU. pe3yiibTart.
CucreMbl HEpaBEHCTB C JIBYMsI Ctpontsb rpagyK ypaBHEHHH ¢ 1ByMs
IEepEMEHHBIMU. NEPpEMCHHBIMU. KOHCprI/IPOBaTb
SKBHMBAJICHTHBIE PEUEBBIC
BBICKa3bIBaHUS C HCIIOJIb30BAaHUEM
areOpanyeckoro ¥ reOMeTpuIecKoro
SI3BIKOB.
Pemathb 1 nccien0BaTh ypaBHEHUS U
CUCTEMBI YPaBHEHHI Ha OCHOBE
(GyHKIMOHATBHO-TpapUUECKIX
MIPEACTABICHUN YPaBHEHUN
I'n.4.Ilporpeccun. 14 2 IMpumensTh MHACKCHBIE 0003HAYEHUS,

I1.9.Apudmerndeckas
IIporpeccusl.

CTPOUTH PCUYCBLIC BHICKA3BIBAHUA C
HCII0JIb30BAHUEM TCPMUHOJIOTHH, CBA-
3aHHOMU C IIOHSATHEM
IOCIC0OBATCIBbHOCTH.
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ITocaenoBaTenbHOCTH.
Onpenenenue apupMeTHIECKON
nporpeccun. Popmyna N-ro wieHa
apru(METHUECKON TPOTPECCUH.
dopmyrna cymMMBI IEPBBIX N
YJICHOB apu(METHYECKON
HPOTPECCHH.

I1.10.I'eomeTprueckas
IIporpeccusl.

Onpenenenne reoMeTpuIECcKOi
nporpeccuu. @opmyna N-ro 4jaeHa
F€OMETPUYECKON ITPOTPECCUM.
®dopmyiia CyMMBI IEPBBIX N
YJICHOB I€OMETPUUYECKOU
IPOTpecCu.

BpI4ucJIsATh YWICHBI
MOCJIEI0BaTEIbHOCTEH, 3aJaHHBIX
(dhopMyIo0ii N-To UIeHa uiu
PEKyppPEeHTHOM (OpMYIIOii.
YcranaBiauBaTh 3aKOHOMEPHOCTD B
IIOCTPOEHUHU MIOCIENOBATEIBHOCTH,
€CJIY U3BECTHBI IIEPBBIE HECKOJIBKO €€
4JiIeHOB. U300pakaTh YJICHBI
IIOCJIEA0BATEIBHOCTH TOYKaMHU Ha KO-
OPIMHATHOM IIJIOCKOCTH.

PacnioznaBath apu(hMETUUECKYIO U
FEOMETPUUECKYIO IPOIPECCUU IIPU
pa3HbIX criocobax 3aaHusl. BeiBoautn
Ha OCHOBE JI0Ka3aTeJIbHbIX
paccyxJieHuit popMyIibl OOIIETO WIeHa
apuMeTHUECKON 1 TeOMETPUIECKON
IPOrPECCUil, CYMMBI IEPBBIX M YJICHOB
apuMeTHIECKON 1 TeOMETPHUICCKON
IIPOTPECCU; pemaTh 3aa41 C
UCIOJIb30BaHUEM ITUX (POPMYIL.

PaccmaTpuBaTh IIPUMEPBI U3 pEaTbHON
KU3HU, WITIOCTPUPYIOLINE U3MEHEHUE
B apu(METHYECKON TIPOTPECCUH, B
TFE€OMETPUUECKOH IPOTPECCHH;
H300pakaTh COOTBETCTBYIOLIUE
3aBHCUMOCTH Irpaduyeck.

Pemates 3a/1a4 HA CIIOXKHBIC
[IPOLIEHTHI, B TOM YMCIIE 3a/1a4d U3
peayibHOM MPaKTUKH (C
UCTIOJb30BaHUEM KAJIbKYIISTOPA)

I'n.5.91eMeHnTBI
KOMOMHATOPUKYU U TEOPUH
BEPOSITHOCTH.

[1.11.31emMeHTh KOMOUHATOPHUKHU.

[TprimMeppl KOMOMHATOPHBIX 3a/1a4.
IIepecranoBku.

Pa3zmenienus.

Coueranusl.

I1.12.HauanrsHEBIE CBEAEHUS U3
TEOPHUH BEPOATHOCTEN.

OTHOCHUTENbHAS YacTOTa
CIIy4aifHOTO COOBITHS.
BeposaTHOCTh paBHOBO3MOXHBIX
COOBITHH

12

IIpoBoauTh CirydaiiHble
SKCIIEPUMEHTBI, B TOM YHCIIE C
IIOMOUIBIO KOMITBIOTEPHOIO
MOJIETTMPOBAHMS, UHTEPIIPETUPOBATH HX
pe3yabTaThl. BIYMCAATH 4acTOTy
CIIy4aifHOTO COOBITHS; OIICHUBATH
BEPOATHOCTH C TOMOIIBIO YaCTOTHI,
IIOJIyYE€HHOU OIBITHBIM ITyTEM.

Pemarsp 3a1aun Ha HAXOXKIECHUE
BEPOSATHOCTEN COOBITHIA.

IIpuBOAMTH IPUMEPHI CITyYalHBIX
COOBITHI, B YaCTHOCTH JJOCTOBEPHBIX U
HEBO3MOKHBIX COOBITHH,
MaJIOBEPOSITHBIX cOObITHH. [IpuBOANTH
MpUMEPbI PAaBHOBEPOSTHOCTHBIX
COOBITHIA.

BoinoaHaTs epedop Bcex
BO3MOXKHBIX BApUAHTOB IS IIepecyeTa
00BEKTOB WJIM KOMOMHALIUH.

IIpuMeHsTH paBUIIO
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KOMOMHATOPHOT'O YMHOXCHHUS JIJIS
pelIeHUs 3a/1a4 Ha HaXO0XICHUE YHCIia
00BEKTOB WX KOMOMHAITNA
(IMaroHaj M MHOTOYTOJILHUKA,
PYKOIIOKATHS, YHCIIO KOJOB, U(PPOB,
naposeit u 1. I1.).

Pacno3naBarthb 3aJa4M Ha
OIPCACIICHUC YMUCJia ICPECTAHOBOK U
BBIIIOJIHATE COOTBCTCTBYIOIIHUEC
BBIYHCIICHHA.

PemaTtsh 3a7auu Ha BEIYUCIICHHE
BEPOSITHOCTH C IPUMECHEHUEM
KOMOWHATOPHKHU.

IToBTOpeHUeE 23

3HaTBh MaTepual, U3y4EeHHBIN B Kypce
MaTEMAaTHUKH 3a 8 KJacc

YMeTb IpUMEHSTH [TOJIyYE€HHBIE
3HAHUA Ha IPAKTHKE.

YMeTsh JIOTU4eCKU MBICIIUTD,
OTCTauBaTh CBOK TOUYKY 3PEHHUS U
BBICIYILINBATh MHEHUE JIPYTHX,
paboTaTh B KOMaHJIE.

Hroro:

102

reomerpus 9 kJiacc.

Tema

Ko.-Bo
4acoB

XapakTepucTHKA OCHOBHBIX BUI0B
AesITeJIbHOCTH YYeHUKA
(Ha OCHOBe Y4eOHBIX JIelCTBHIl)

I'1.9.BexTopsbl.

1.ITonsiTHe BEeKTOpA.

2.CnoxeHne U BBIMUTaHUE BEKTOPOB.
3.YMHOXEHHE BEKTOpa Ha YHUCIIO.
[IpuMeHeHne BEKTOPOB K PEUICHUIO 3a/1au.

8

DopMmMyJIMpPOBaTh OIIPEICIIEHUS U
WLTFOCTPUPOBATH MIOHATUS BEKTODA,
JUTMHBI (MOAYJISI) BEKTOPA,
KOJUIMHEAPHBIX BEKTOPOB, PABHBIX
BEKTOPOB.

Boruucaste UTMHY U KOOPIUHATHI
BEKTOpA.

Haxoaute yroa MeXay BEKTOpPaMH.
BoInouAaTe OIEpalvi HaJ BEKTOPaMH.

BoInojHATH IMMPOCKTHI I10 TCMaM
HCIIOJIB30BAHHA BEKTOPHOTO METOAa
IIpU pCHICHUHA 3a/1a4 Ha BBIYUCIICHUA U
J0OKa3aTcJIbCTBA.

I'.10.MeTox xoopauHar.

1.KoopauHaTel BEKTOpA.
2.Ilpocreiimue 3aaa4 B KOOpAUHATAX.
3.YpaBHEHNE OKPYKHOCTH U TIPSIMOM.
Pemrenue 3agau.

Konrtponsnas padora Nel.

10

OO0BSICHATH U WIIIOCTPHPOBATH
MOHATHE AEKAPTOBOU CUCTEMBI
KOOpAHHAT.

BbIBoAMTH U HCNOJIb30BaTh (POPMYJIBI
KOOpJMHAT CEPEINHBI OTPE3Ka,
paccTosHUS MEX]Y IBYMSI TOUKaMU
IJIOCKOCTH, YPAaBHEHHUS IPSIMON U
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OKPYKHOCTH.

BbInoiHATE IPOEKTHI 10 TEMaM
HCIIOJIb30BaHMs KOOPAUHATHOIO METOIA
IIpY PEIICHNUH 3a4a4 Ha BEIYUCICHUS U
JI0Ka3aTeJIbCTBA

I'n.11.CooTHOIIEHHE MEXKTY CTOPOHAMH
U yrjiaMu TpeyrojbHuka. CkajasipHoe
Npou3Be/ieHNe BEKTOPOB.

1.Cunyc, KOCUHYC, TAHT'€HC yTJa.
2.COOTHOUIEHHUS MEXIY CTOPOHAMH U
yriaMu TPEyrojbHUKA.

3.CkansipHoe Mpou3BEACHNUE BEKTOPOB.
Pemenne 3anau.

Kontposbnas pabora No2.

11

®opmysuposath U nokaseisate TCOPEMY
COOTHOLICHUAX MEXAY CTOPOHAMH U
yIJIaMU TPEYTrOJIbHHUKA.

®opmysuposats OIIPCACIICHUSA U
wunoctpuposats IOHATUA CUHYCA,
KOCHHYCA, TAHI'CHCA U KOTAHI'CHCA
OCTpPOr0 yria IpsAMOYroJIbHOTO
TPECYIr'OJIbHUKA. BoiBoauTh (bOpMy'J'IBI,
BBIpaXkaromiue pyHKIuu yria
MPSAMOYTOJIBHOTO TPEYTOJbHU A 4epe3
Cro CTOPOHBI. ®opmy.iupoBaTH
omnpeaciicHusd CMHyCa, KOCMHYCa, TaH-
reHca, kotanrenca yriios ot 0 o 180°.
BeiBoauTs Q)OpMYJ'ILI, BbIpAXXaromue
¢yskuu yrinos ot 0 1o 180° yepes
(GYHKIIUU OCTpPBIX YTJIOB.
DopMyIMpPOBaTH 1 Pa3bACHATH
OCHOBHOC TPUI'OHOMETPUYICCKOC
TOXkAecTBO. [10 3HaUeHUsAM OHOU TpU-
TOHOMETpPUYECKON (DYHKIIUU yTiia
BBIYMCJIATL 3HAYCHUA IPYTUX
TPUTOHOMETPUUECKUX (YHKIIHI 3TOTO
yriia. @opMyaMpoOBaTh U 10Ka3bIBATh
TCOPEMbI CHHYCOB U KOCHHYCOB.

HaxoauTts yroj MeXay BEKTOpaMH,
CKaJIIpHOE IIPOU3BEIECHUE BEKTOPOB,
¢dbopMynupoBaTh 1 000CHOBHIBATh
YTBEPKJIECHHS O CBOMCTBAX CKAJIIPHOIO
MPOU3BEAEHNS BEKTOPOB; UCIOJIL30BAThH
CKaJIIpHOE IIPOU3BEIECHNUE BEKTOPOB
IIpY pELICHNUH 3a4a4.

'n.12.InuHa oKpyKHOCTH U MJIOIIAAb
Kpyra.

1.IlpaBuiibHBIE MHOTOYTOJIbHUKH.
2.JImuHa OKPY>KHOCTH U TUIOIIAAb Kpyra.
Pemenue 3amau.

KonTponbnas paborta Ne3.

11

Pacno3naBaTb MHOIOYTOJIBHUKHY,
(dhopMyMpoBaTH ONPEACICHUE U
NPUBOAUTE IPUMEPhI
MHOT'OYI'OJIbHUKOB.

®opMyJIHPOBATH U I0KA3BIBATH
TEOpPEMY O CYMME YIJIOB BBIITYKJIOT'O
MHOTOYTOJIbHHUKA.

HUccaenoBars CBOMCTBA
MHOTOYTOJIbHUKOB C TIOMOIIBIO
KOMIIBIOTEPHBIX IPOrPAMM.

@DopMyJIMPOBaATh U J0Ka3bIBATh
TEOPEMBI O BIIMCAHHON U ONIMCAHHOU
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OKPYXHOCTSIX MHOTOYT'OJIbHUKA.

OOLACHATD MOHATUS IIUHEI
OKPYKHOCTH M ILIOIIAIN KPyTa;
BBIBOJIUTH (DOPMYIIBI JIJISl BBIYUCIICHUS
JUTHHBI OKPY>KHOCTH W JUIMHBI JTyTH,
TUIONIA/IA KPyTa | IJIOMAAN KPYrOBOTO
CeKTOopa.

Pemarp 331241 Ha JOKa3aTEIbCTBO U
BBIYHCIICHHs. MoeJupoBaTh YCIOBHE
3a/1auy C IOMOIIBIO YepTexa HIIn
PUCYHKA, MPOBOAUTH JIOTIOJTHUTEIBHBIC
MMOCTPOEHUS B XOJI€ PEUICHUSI.
HuTepnpeTHpoBaTh MOJTYYCHHBIN
pe3ynbTaT U COMOCTABJISATH €0 C
YCJIOBHEM 3aJ1a4H.

HMccenoBarh CBOICTBA KOH(PHUTYpaLIni,
CBSA3aHHBIX C OKPYKHOCTBIO, C
IIOMOIIBI0 KOMITBIOTEPHBIX IPOIPAMM.

Pewmare 3a/1a41 Ha IOCTPOCHUE,
JI0KA3aTeIbCTBO U BEIYHMCIICHUS.

I'n.13.ABu:kenus. 8 OOBbsICHATH U HILTIOCTPHPOBATH
MOHATHUS paBEHCTBA (QUTYP, TTOTOOUS.

1.ITonsiTe NBUKEHUS. Crtpouth paBHbIC U CHMMETPUYHBIE

2.ITapannenbHblil IEPEHOC U TOBOPOT. (Gurypbl, BBINOJIHATH [1APAJUICIbHBIN

Pemenue 3anay. MIEPEHOC U MOBOPOT.

Kontposnbnas pabora Ne4. " . .

cciieoBaTh CBOMCTBA JIBUYKEHUM C

MOMOIIbI0 KOMIIBIOTEPHBIX MIPOTPAMM.
BbInoaHATE IPOEKTHI 110 TEMaM
reOMETPUUYECKUX MpeoOpa3oBaHmil Ha
IIJIOCKOCTH.

I'n.14.HayanbHble CBeAeHUS M3 8 OO0BbSACHATB, YTO TAKOE MHOTOI'PAHHUK,

CTepeoMETPpUUA.

I.MHOrorpanHukH.
2.Tena v MOBEPXHOCTH BpaILEHUSI.

ero rpanu, péopa, BEpIINHBI,
JIMaroHaliv, KAKOW MHOTOTpaHHUK
Ha3bIBACTCSI BBITYKIIBIM, TIPU3Ma,
BBICOTA MPU3MBI, TapaIeIEIHUIIE],
nupamMua, MWIMHIP, KOHYC, cdepa,
map.

OO0BSACHATD, UTO TAKOE 00BHEM
MHOT'OIpaHHUKA, IO
MMOBEPXHOCTH MHOTOT'PAHHHKA.
HccaexoBarh CBOMCTBA
MHOTOTPaHHUKOB.

Haxoaurs 00HM U II0IAb
MOBEPXHOCTH MHOTOT'PAHHHKA.
YMeThb CTpOUTH U pacro3HaBaTh
MHOTOTPaHHUKH.

YMeTh JTOTHYeCKU MBICIUT,
OTCTaMBaTh CBOIO TOUKY 3PEHUS U
BBICJTYIIMBATh MHEHUE JAPYTHUX,
paboTaTh B KOMaHJIE.
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00 akcuomax MIAHUMETPHH.

BocnpouzBoautsb GOPMYIUPOBKH
OTIpe/ieIeHU , aKCHOM, TEOPEM;
KOHCTPYHMPOBATh HECIIOKHBIE
OTIpEIEeICHUs] CAMOCTOSTENBHO.
Bocnpousoauth GOPMYIUPOBKH U
JTIOKA3aTeIbCTBA U3YUCHHBIX TEOPEM,
NPOBOAMTH HECIIOXKHBIC JOKA3aTEIbCTBA
CaMOCTOSITEIIEHO, CChLIATHCS B XOJI€
000CHOBaHMI Ha OTPEICTICHHUS,
TEOPEMBI, AaKCHOMBI.

IToBTOpenue. Pemenune 3axay.

10

3HaTh MaTepua, U3y4eHHBIN B Kypce
MaTeMaTuKH 3a 7-9 Ki1acchl.

Baapers o0umMu npueMamu pelieHus
3ajad.

YMeTb IPUMEHATH MOJTyYEHHBIC 3HAHUS
Ha TPaKTHKE.

YMeTb JIOTUYECKU MBICTHUTD,
OTCTanBaTh CBOIO TOUKY 3PEHUS U
BBICITYIIMNBATh MHEHUE APYTUX,
paboTaTh B KOMaHJe.

Hroro:

68

5
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