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1. IosicHUTEJBLHAA 3aNIHCKA

AnantupoBaHHas IporpamMma o MaTeMaTuke 5-9 Kj1acchl COCTaBiIeHa sl 00y4eHUs JINLL
C OIPaHUYEHHBIMU BO3MOKHOCTSMM 310POBbS - IETE€H C 3a1ePKKON IICUXUYECKOIO PA3BUTHS , C
Y4ETOM OCOOEHHOCTEH MX NMCUXO(PHU3UYECKOTO Pa3BUTHUS, MHIUBUAYAIBHBIX BO3MOXHOCTEH U
o0ecreunBaroIas KOPPEKLHI0 HApyHIeHUH pa3BUTUS M COLMAJIBHYIO aJaNTallli0 YKa3aHHBIX
M1,

PaGouass mporpamMma paszpaboTaHa B COOTBETCTBHH C IIPABOBBIMH HOPMAaTHUBHBIMU
JIOKyMEHTaMHU:
-«®I'OC  navanmpHOrO  OOmIEro  OOpazoBaHWs  OOyYAIOMIMXCS C  OTPAHUYCHHBIMHU
BO3MOXXHOCTSIMH3/I0POBBS», YTBEPKIACHHOTO NMPUKA30M MUHHUCTEPCTBA 00pa3oBaHUSA U HAYKU
Poccuiickoit ®enepaunu ot 19 nexadpst 2014 roma Nel598
- AOOII o6mero oOpa3oBaHHMs C 3aJePKKON TIICHXHATpUueckoro pa3Butus MAOY
«Tynrycosckoit COUI» (Bapuant 7.2). [Ipukas Nel134 ot 01.09.2016 rona.
- YueOunriii mnan 2020-2021

Jnsg  paHHbIX OOyyaroluxcsl XapakTepHO HapylleHWe BHHMMAHHUSA: €ro HEyCTOWYMBOCTb,
CHIDKEHHAsi KOHILIGHTpAlLUs, IOBBILICHHAs OTBJIEKAEMOCTh, IIOBBILIEHHAs JBHUraTeibHas U
pedeBasl aKkTUBHOCTb. HapyllleHune BOCHpUATHS BBIPAXAETCS B 3aTPYJHEHUM IOCTPOEHUS
nesnoctHoro oopasa. Takas CTPYKTYPHOCTb BOCHPHSITUS SIBJSIETCSA MPUUYUHONW HEIOCTaTOYHOCTH,
OTpaHMYEHHOCTH, 3HAHUW 00 OKpyXkaromeMm mupe. Takke cTpalaeT CKOPOCTb BOCHPHATHS U
OpPUEHTHPOBKa B npocTpancTBe. OcobenHocTs namsaTu aereit OB3 3akmtouaercs B TOM, 4TO OHU
3HAUUTENBHO Jy4Ille 3alIOMUHAIOT HAIJISIIHBIN MaTepuan (HepeueBoii), yeM BepOanbHblil. Takum
oOyyaromiuMcsi ObIBa€T OYEHb CIOXKHO CJENaTh HajJ coOOll BOJIEBOE yCHIIME, 3aCTaBUTh CeOs
BBIIIOJHUTh ~ YTO-1M00. 3ajepKKa IICUXWYECKOTO pa3BUTHUS HEPEIKO COIPOBOXKIAETCS
npobiemMaMu pedM, CBSI3aHHBIMU C TeMmIoM ee pa3Butua. HaOmionaercs u  cucTteMHOe
HEJIOPa3BUTHE PEUU — HApYyLICHHE €€ JIEKCUKO-IPaMMaTHYECKON CTOPOHBI.

ITo npeamMeTy «MareMmaTuka ACTN  HUCIBITBIBAIOT TaKUC TPYAHOCTH, KakK JOITyCK
BBIUHCIUTENBHBIX OMMOOK, JOMYCKAIOT OMIMOKK TPHU CIUCHIBAHUU 33/IaHUH, KaK C JOCKH, TaK U
C yueOHHMKa, IMyTAalOTCS B HANHUCaHUU OYKB, 3aTPyIHSAIOTCS B IOCTPOCHHM YEPTEKEH.
OOyyaronecs He MOTYT CaMOCTOSITENILHO MCIPAaBUTh OLIMOKY B CBOed paboTe, Tak Kak He
MOT'YT NPpUMCHATDb U3YYCHHBIC OMPCACIICHHUA U TCOPEMbI Ha IIPAKTHUKE. HpOHI/ICHI)Ie 3arjlaBHbIC 1
CTpOYHbIE OYKBBI, IU(PPBI BHIXOAAT 3a MpeAeNbl CTPOKU, TaK KaKk MOTOPHKa PyK U MalbIEB
pasButa ciabo. PabGotator oOyuaromuecss Haa y4yeOHBIM MaTEpPHAJIOM TOJBKO MPH MOMOIIU
yuuTens. YPOBEHb CaMOCTOSTENILHOCTH B yU€OHOU JEATeTbHOCTH HU3KUU - JIOMAalllHee 3aJaHKe
BBITIOJIHACTCS IMPU ITOMOIIA pOI[I/ITeJIeﬁ 15010%1 BOO6HI€ He BeIoiHseTcs. Ha YpoKax HO€THU 4acCTo
OTBIIEKalOTCsl. BHHMMaHue paccessHHoe, HeycToWumBoe. Ha ypokax MoOryr 3aHUMaThCs
MIOCTOPOHHUMM JIeJIaMH, HaIlpEMep, pUCOBATh MM HAOIIOAATh 32 IPYTMMH YYCHUKAMH KJiacca.
C TpyIoM MEepeKiIovaloTcs ¢ OJHOTO BHAA JESATENLHOCTH Ha Apyroil. Ha ypoke pabortaroT B
3aMEJICHHOM TeMIie. MeJUIeHHO YCBaWBaeT BCE HOBOE, JIMIIb IIOCIE MHOTOKPAaTHOTO
MOBTOPEHHUSI.

[TosToMy HeoOXoaMMa ClleAyIoIIas KOPPEKIIMOHHO-pa3BUBaoas padboTa:

— y4eT Ncuxo(u3nYecKruX U JMYHOCTHBIX 0COOEHHOCTEN peOeHKa;

— CM€Ha BHJOB [JEATEIBHOCTH Kaxaple 15 MHMHYT C [eIbl0 NpeaylpeskIeHUs
YTOMIIIEMOCTH B OXPAHHOTO TOPMOKCHHUS;

— co0uoJIeHre MPUHIUIA OT MIPOCTOTO K CIOKHOMY;

— yYeT TemIa JCSTeIIbHOCTH PEOCHKA;

— HWHJIUBUIYAIbHBINA TOAXO/T;



— crHeuuanbHble YIPaXHEHUS U AUJAKTHUECKUN MaTepHai Mo MpeaMeTy B COOTBETCTBHUH C
noTpeOHOCTAMH peOeHKa,;

— CHW)XeHHe 00beMa U CKOPOCTH MMHCHhbMEHHBIX 33aHUH MO TPEIMETY;

— OCBOOOXJICHHE OT KOHTPOJIBHBIX CPE30B.

Leas kypca: pa3BUTHE JIOTHYECKOTO M KPUTHUYECKOTO MBIIUICHUS, KYJIbTYpPhl pPEUH.
dopmMupoBaHuEe NPEICTABICHUNA O MaTeMaTHKE KaK 4YacTU OOIIEYeIOBEYECKON KYIbTYpHI, O
S3HAYUMOCTHU MATCMATHUKU B PA3BUTHUU LUBHUIIN3allUU U COBPEMCHHOI'O O6H_ICCTB3..

3agaum kypca:

¢ OBJIAACHUC MATCMATUUYCCKMMU 3HAHHUIAMHU W YMCHUSMU, HGO6XOIII/IMBIMI/I JJISL
MPOJOHKEHUsT 0OydeHHUsl B CTapIIel MIKOJIe WM MHBIX 001Ie00pa3oBaTeNbHBIX YUPEKICHUSAX,
HU3YUCHUA CMCIKHBIX JUCHUILINH, TPUMCHCHHS B HOBCGI[HCBHOﬁ JKU3HHU,

* co3nanue (hyHIaMeHTa Ui MaTeMaTU4ecKoro pa3BUTHS, (OPMUPOBAHUS MEXaHU3MOB
MBIIIJICHUSA, XapaKTCPHBIX IJIA MaTeMaTHYEeCKOU JACATCIIbHOCTH.

* pa3BUTHE INPEACTABICHUN O MaTeMaTUKE Kak (popme ONUCaHUS U METOJ]Ie MO3HAHUS
JNEUCTBUTENILHOCTH, CO3/IaHUE YCJIOBUH Juisi MpUOOpETEeHHs TMEPBOHAYAIBHOTO OIBITA
MaTEeMaTHYECKOTO MOJICITHPOBAHUSI.

B nmponecce M3yuCHUA MATCMATHKHM YYCHHUKU Yy4daTCsad H3JaraTb CBOUM MbBICIHU SACHO U
MCYEPIBIBAIOIIE, TPUOOPETAIOT HABBIKM YETKOTO M TPAMOTHOT'O BBIIOJHEHHUS MaTEMaTHUYECKUX
33.HHC€I>'I, IIprU 3TOM HCIIOJIB30BAHUC MATEMATUUYCCKOT'O sA3bIKa IMMO3BOJICT PAa3BUBATL Y y4alllUXCA
IPaMOTHYIO YCTHYIO ¥ IUCbMEHHYIO PEYb.

3HAKOMCTBO C UCTOpHEH pa3BUTUS MAaTEMAaTUKW KaK HAyKH (HOpMHUpPYET y ydaIuxcs
MPEJICTABICHUS O MATEMAaTHUKE KaK 4acTH OOIIeUeTI0BEYECKON KYIbTYPHI.

2. OO01mas xapakTepucTHKA Y4eOHOro Kypca
CogepxaHue MaTeMaTH4eCKOro o0pa3zoBaHus B 5-9 Kiiaccax MpeAcTaBlIe€HO B BUJIE CIIEAYIOIINX
COJIEpXKATENbHBIX pPa3esioB: «Apupmerukar, «HucjioBble 1 0yKBeHHbIe BbIPAKEHMS.
YpaBHenus», «I'eomerpuyeckue purypsi. U3mepenne reoMeTpu4eCcKuX BeJTHYNHY,
«JJIeMeHThI CTATUCTHKH, BeposiTHOCTH. KoMOMHaTOpHBIE 3a1a4n», «AJredpay,
«Dyukuum», Coaepxanue pazzaena «Apudpmernka) cayxuT 0a30i A AaTbHEHIIETO
W3Y4YEHUS YUATUMHUCSI MAaTEMATHKU U CMEXHBIX TUCIHUILINH, CIOCOOCTBYET Pa3BUTHUIO
BBIUHCIUTENHHON KYIbTYPHI U JIOTHYECKOTO MBIIIEHHUS, (POPMUPOBAHUIO YMEHHSI TIOTH30BATHCS
aITOpPUTMaMHU, a TAKKE MPUOOPETECHUIO MTPAKTUYECKUX HABBIKOB, HEOOXOUMBIX B IMIOBCETHEBHOU
JKU3HU. Pa3BuTHE MOHATHS O YHCIIE CBSI3aHO C M3yUYEHHUEM PALlMOHAIBHBIX YHCEI: HATYPAIbHBIX
Yyuces, OOBIKHOBEHHBIX U JECATUYHBIX APOOEH, MOJOKUTEIbHBIX U OTPUIIATEIbHBIX YHCEIL.
Copepxanue pasaena «UncijioBbie H 0yKBeHHbIE BbIPa:KeHUsl. Y paBHeHHs1» GpopMHUpyeT
3HaHMS O MaTeMaTU4eckoM s3bike. CyliecTBEeHHAs POJib IPU ATOM OTBOJIUTCS OBJIA/IEHUIO
dbopManbHBIM anmapaToM OyKBEHHOTO HUcUUcieHus. M3yueHne maTepurana cnocoOCTBYET
(OpMHUPOBAHHUIO Yy YUAIIUXCSl MATEMAaTUYECKOTO arnapara peleHus 3aad ¢ IOMOIIbIO
YpaBHEHUM.
Conepxxanue pazaena «I'eomerpuueckue purypol. U3mepennsi reoMmeTpuyecKuX BeJTMYNH»
dbopMUpYeT y ydaIluxcsi HOHITUS TEOMETPUUECKUX (PUTYp HA TIIOCKOCTH U B IPOCTPAHCTBE,
3aKJIaJIbIBA€T OCHOBBI (JOPMUPOBAHUS T€OMETPUUYECKON peun , pa3BUBAET MPOCTPAHCTBEHHOE
BOOOpaKEHHUE U JIOTUYECKOE MBIIIIJICHHE.
Coneprxanue paszena «JIeMeHThl CTATUCTHKH, BeposiTHOCTH. KoMOMHaTOpHBIE 3a1a4n» -
00s13aTeNbHBIN KOMIIOHEHT IIKOJILHOTO 00pa30BaHUs, YCUIUBAIOIINI €T0 MPUKIATHOE U
MPAKTUYECKOE 3HaYeHHE. TOT MaTepual He0OX0IUM, MPeXk/Ie BCero, A (GOpMUPOBAHUS Y
yuanmxcs pyHKIHOHAIBHON TPaMOTHOCTH, YMEHUSI BOCTIPUHUMATh M KPUTUYECKU
aHaJIM3UPOBATh HH(POPMAIHIO, TIPEACTABICHHYIO B PA3IMYHBIX (OpMax, TOHUMATh
BEPOSATHOCTHBIN XapaKTEP MHOTUX PEAIbHBIX 3aBUCUMOCTEN, IIPOU3BOAUTD NIPOCTEUIIINE
BEPOATHOCTHBIE pacyeThl. M3yueHne oCHOB KOMOMHATOPUKHU MO3BOJIUT y4aIleMyCsl
OCYIIECTBIISITH PACCMOTPEHHUE CITydaeB, IepeOop BApHAHTOB, B TOM YHCIIE B MPOCTEHUIITNX
MPUKJIAJIHBIX 3aa4aX.



Copneprxanue paszzena «Aaredpa» crocoocTByeT GOpMUPOBAHUIO Y YUALTUXCS
MaTEMaTHYECKOTO anrapara JUlsl peLICHHs 3a1a4d U3 Pa3HbIX Pa3[eIoB MAaTEMATHKH, CMEXHBIX
IPEIMETOB, OKPYKAIOLIEH peabHOCTH. SI3bIK anreOpbl MOAYEPKUBAET 3HAUCHNE MAaTeMAaTUKU
KaK sI3bIKa JJIs TIOCTPOEHUS MaTEMATUYECKUX MOZEIIEH IIPOLECCOB U SIBJICHUM PEaJIbBHOIO MUpA.
B 3agaun n3yyenus anreOpsl BXOAAT TAKXKE Pa3BUTHE AITOPUTMUYECKOTO MBIIUICHUS,
HE00X0IMMOr0, B YaCTHOCTH, JIJIsl OCBOEHUS Kypca HH(GOPMATUKH, OBJIaICHUE HaBbIKAMU
JeyKTHBHBIX paccyxaeHuil. [IpeobpazoBanne CUMBOJIBHBIX ()OPM BHOCHUT CTIeIU(UIECKUI
BKJIa/l B Pa3BUTHE BOOOPaKEHUS yJalMXCsl, UX CHOCOOHOCTEH K MaTeMaTu4ecKoMy TBOPYECTBY.
B ocHOBHOH 11KOJIE MaTepuas IpyNIUPyETCss BOKPYT palliOHAIbHBIX BEIPAKEHUM, & BOIIPOCHI,
CBSI3aHHBIC C UPPAIIMOHATEHBIMU BBIPAKECHUSMHU, C TPUTOHOMETPUYECKUMHU (QYHKIUAMU U
peoOpa30BaHUSAMU, BXOAT B COJEpKAHUE Kypca MaTEMATUKU Ha cTapliei CTyleHH 0OyueHHs B
LIKOJIE.

Copepxanue pasgena «@yHKIUW) HALEIECHO HA MTOJIyYE€HUE IIKOJIbHUKAMU KOHKPETHBIX
3HaHWIA 0 PYHKIIMH KaK BaXKHEUIIEH MaTeMaTUIeCKOW MOJICITH JIJIsl ONMCAHUS ¥ HCCIICIOBAHUS
pa3Ho0Opa3HbIX ImporeccoB. M3ydyenue 3Toro marepuaia crocoOCTBYET Pa3BUTHIO y ydallUXCs
YMEHMSI UCII0JIb30BaTh Pa3IMUHbIE SI3bIKM MATEMATUKHU (CIIOBECHBIN, CUMBOJINYECKH,
rpaduyeckuit), BHOCUT BKJIaJ B (OPMUPOBAHUE MTPEICTABICHUN O POJIM MATEMAaTUKU B Pa3BUTHH
LIUBUJIM3ALUHU U KYJIbTYPBI.

Conepxanue pasgena «I'eoMeTpus» — pa3BUBAET y ydalIuXxcs IPOCTPAHCTBEHHOE
BOOOpa)KEHUE U JIOTHYECKOE MBIIIIEHUE ITYTEM CUCTEMATHUECKOI0 U3yUEHHUs CBOICTB
reoMeTpUYecKuX (PUryp Ha MIIOCKOCTH U B IPOCTPAHCTBE U IPUMEHEHUS 3TUX CBOMCTB NpU
pELIeHNH 3a]1a4 BBIYMCIUTEIBHOIO M KOHCTPYKTUBHOIO Xapakrepa. CyliecTBeHHas poJib IIpU
9TOM OTBOJUTCS Pa3BUTHIO F€OMETpUYECKON MHTynnU. CoueTaHue HAIJISIIHOCTH CO
CTPOTrOCTBIO SIBJIAETCS. HEOTHEMIIEMOM YaCThIO T€OMETPUYECKUX 3HaHUW. MaTtepuail,
oTHocsALMics Kk 6i1okam «KoopauHatel 1 BekTopbl», B 3HaUUTENBbHOM CTENEHN HeceT B cebe
MEXIIPEIMETHBIC 3HAHUS, KOTOPBIE HAXOIAT IPUMEHEHUE KAaK B PA3JIMYHBIX MATEMATUYECKUX
JUCLUIUINHAX, TAK U B CMEKHBIX [IpeIMETax.

ConepxaHue Kypca reoMeTpuu B 7-9 Kitaccax MpeacTaBiIeHO B BUJE CAEAYIOMNX
coJiepKaTeNbHbIX pa3aenos: «I'eomerpuyeckue purypon», «M3mepenne reoMeTpu4ecKux
BeJIn4nH», «Koopaunareny, «Bekropbi», «I'eoMeTpusi B MCTOPHYECKOM Pa3BUTHIY.
Copneprxanue paszzena «I'eomerprnyeckue GUIypbl» CIy>KUT 0a30i /Ui JadbHENUIIETO N3yUEHHS
yuyalmucs reomeTpun. M3yuenue Mmarepuaia ciocoocTByeT OPMUPOBAHUIO Y YUALTUXCS
3HaHUH 0 reoMeTpuyeckol pUrype Kak BakHeHIIeld MareMaTudeckoi MOJIeNT JUIsl OITMCAaHUs
peasnibHOTrO MUpa. [ TaBHas 11e71b JaHHOTO pa3jiesia — Pa3BUTh Y yJallluXcsl BOOOpaxeHHue 1
JIOTMYECKOE MBIIIJICHHE TyTEM CHUCTEMATHYECKOTO U3yUEeHHUsI CBOWCTB Fr€OMETPUUYECKUX QUTYp U
IIPUMEHEHHUS 3TUX CBOMCTB IIPH PELICHUH 33/1a4 BBIYUCINUTEIBHOTO U KOHCTPYKTUBHOTO
xapakrepa. CylecTBeHHas poJib IIPU 3TOM OTBOJUTCS Pa3BUTHIO T€OMETPUYECKON HHTYHULINH.
Coueranue HarasAHOCTH C (POPMATbHO-IOTUYECKUM OXO0M SIBISETCS HEOThEMIIEMOM
4acTbI0 FEOMETPUYECKUX 3HAHUM.

Copepxanue pasnena «M3mepeHne reoMeTpuyecKMX BeJMYUH)» PACIIUPSIET U yriayouser
NpeCTaBIeHUs yyaluxcs 00 U3MEpeHHsIX JJIMH, YIJIOB U IUIomaaen Guryp, cnocoocTByer
(GbOopMHUPOBAHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX KaK MPU PEHICHUH T€OMETPHUUECKHUX
3a/1a4, TaK U B IIOBCETHEBHON JKU3HMU.

Copepxanue pasnenoB «Koopannarsi», «BekTopbl» pacmupsieT v yriayOiseT npeacTaBIeHus
y4aIIuXxcst 0 METOJI€ KOOP/IMHAT, pa3BUBAET YMEHUE IPUMEHSTh alnreOpandyeckuii anmnapar npu
PELIEHNU TEOMETPUUECKUX 3a/1a4, a TAK)KE 3a/1a4 CMEXHBIX JTUCLHUIIINH.

Paznien «I'eomeTpusi B HCTOPUYECKOM Pa3BUTHH», COJIEPKaHUE KOTOPOTo (hparMeHTapHO
BHEJJPEHO B M3JI0KEHHE HOBOIO MaTepHalia Kak CBeJIeHUs! 00 aBTOpax U3ydaeMbIX (PaKToB U
TEOpeM, UCTOPUU MX OTKPBITHSL, IpeJHa3HaYeH /Ui (OPMUPOBAHUS MIPECTABICHUN O
F€OMETPHUH KaK 4aCcTH YEJIOBEUECKON KYJIbTYpPHI, JUIsl 0OIIEro pa3BUTHUS IIKOJbHUKOB, JJIs
CO3JIaHUs KYJIbTYPHO-UCTOPUUYECKON Cpe/ibl 00ydeHusl.

3. Mecto npeamera «MaTemMaTHKa» B y'-leﬁHOM IJIaHe.



CornacHo y4eOHOMY IUIaHy, HA U3y4eHHE MaTeMaTUKU B 5-9 Kiaccax OTBOIUTCS: 5 Kiacc: 5
4acoB B HEJENIO, 6 KJacc: 5 4acoB B HEMEN0; B 7 Kjacce - 3 yaca — areOpsl, 2 — TEOMETPUH, B
8 kiacce 3 yaca — anreOpbl, 2 dYaca — reoMeTpuu, B 9 kiacce- 3,5 daca anreOpsl u 2 ydaca
reOMETpUH.

Cpok peanu3anuy nporpammsl 5 JeT.

4. Conep:xkanue yaeOHOro Kypca MaTeMaTUKH
S kJacc

HartypaJjbHble 4YucCIa U HYJIb

HatypansHoe umcno. Psn natypanpubix umcen. Yumcno 0. M3o0pakeHne HaTypalbHBIX
qrcesl TOYKaMU Ha KOOPIAMHATHOW (UMCI0BOM) MPSAMOIA.

[TosunuoHHas cucreMa cuucieHus. Pumckas HyMmepanus Kak NPUMEpP HENO3HLIAOHHOU
CUCTEMBI CUHCIICHUS. [lecsaTuUHas CUCTEMA CUMCIICHUS.

CpaBHEHHE HATypaJbHBIX YHCEN, CPAaBHEHHE HATYpaJbHBIX 4mcend ¢ HyaéMm. CrocoObl
cpaBHeHUs. OKpyTJI€HHE HAaTypaJIbHbIX YUCEIL.

CrnoxxeHue HaTypaJbHBIX 4YMCEJ, CBOMCTBO HYyJId IPH CIOKEHHU. BbluMTaHume Kak
neiicTBue, 0OpaTHOE CIOKEHUIO. Y MHO)KEHUE HaTypallbHBIX YUCEJI, CBOMCTBA HYJIs U €AMHUIIbI
Ipu YMHOXXeHUU. JleneHue kak JeicTBUE, 0OpaTHOE yMHOXEHHIO. KOMIOHEHTHI nelcTBUM,
cBsi3b Mex1y HuMH. [IpoBepka pesynbprara apudmerndeckoro neiictus. IlepemecturensHoe u
COYETaTeNIbHOE CBOMCTBA (3aKOHBI) CIOXKEHUS M YMHOXKEHHUS, paclpeieiuTeIbHOe CBOHCTBO
(3aKOH) YMHOXKEHHUSI.

Hcnonp3oBanue OykB uisi 0003HAUEHHS HEM3BECTHOI'O KOMIIOHEHTAa M 3alliCU CBOMCTB
apupMeTUUECKUX JEeHCTBUM.

Jlenurenu n KpaTHbIE YUCIIA, PA3JIOKEHUE HA MHOXUTENU. [IpocThie U cOCTaBHBIE YHUCIIA.
[Ipuznaku genumoctu Ha 2, 5, 10, 3, 9. Jlenenuie ¢ 0CTaTKOM.

CreneHp C HaTypalbHBIM IIOKa3aTelieM. 3aluCh YWCIa B BUJAE CYMMBI DPa3psIHBIX
CllaraeMblx.

YucnoBoe BbIpakeHUE. BpluMcieHHWE 3HAYEHUH YMCIOBBIX BBIPAXKEHUH, IOPSAIOK
BBINIOJHEHUS  AciicTBui. lMcmonp3oBaHMe IIpM  BBIUMCICHMSX I[EPEMECTUTEIBHOTO U
COUYETATEJIbHOTO CBOMCTB (3aKOHOB) CJIOXEHHUS M YMHOXKEHUS, PacIpeleIuTeIbHOTO CBOWCTBA
YMHOXEHHUS.

Jpoou

[TpencraBienue o apoOu Kak crocoOe 3amucy 4acTu BeluYuHbl. OOBIKHOBEHHBIE APOOH.
[TpaBuiibHBIE M HeMpaBUIbHBIE IpoOH. CMelIanHas 1po0b, IPeACTaBIEHNE CMEIIaHHON Jpoou B
BUJIC HEMpPaBUJIBHOM JpoOM M BBIIEIEHHME LEJIOW YacTH YWCIa U3 HENpaBWIbHON ApoOu.
N300paxkenue apoOeit ToukamMu Ha 4yuciaoBoi npsimoil. OcHOBHOE cBOMCTBO poou. CokpaleHue
npo6eit. [IpuBenenue qpodu Kk HOBOMY 3HaMmeHaTelnto. CpaBHEeHHE poOeit.

CrnoxxeHue u BblUMTaHHE JpoOeil. YMHOXKEHHE U JieJieHHe pobOei, B3auMHO oOpaTHbIE
npobu. HaxoxaeHne yacTu 1Eenoro U 1eyIoro 1Mo ero YacTH.

Hecstuunas 3anuck apobeit. [IpencraBnenue necaTnyHol ApoOU B BUJE OOBIKHOBEHHOM.
N300pakeHre NECATUYHBIX IpoOel TOuKaMu Ha 4YHCIoBOM mpsMoil. CpaBHEHHE AECATUYHBIX
TIpOOeH.

ApudmeTrnueckue IeHCTBUS ¢ JECATUUHBIMU Ipo0siMu. OKpyriieHue 1eCATUYHBIX Ipo0eii.

Pelenue TeKCTOBBIX 33124

Pemtenne TeKCTOBBIX 3ajau apupMETHYECKHM CIocoOoM. PerieHue jnorudyeckux 3ajad.
Pemenue 3amau nepeObopom Bcex BO3MOKHBIX BapHaHTOB. Vcronb3oBaHue MPH PEIIEHUH 3ada4
TaOJIMII U CXEM.



Pemenue 3anau, cogepxamnx 3aBUCUMOCTH, CBS3BIBAIOIINE BEIMYMHBI: CKOPOCTb, BPEMS,
paccTosiHue, 1IeHa, KOJUYECTBO, CTOMMOCTh. ENUHHIIBI M3MEpeHHs: Macchl, 00bEMa, IEHBI,
paccTosiHus, BPEMEHHU, CKOPOCTH. CBS3b MEXy €IMHULIAMU U3MEPEHUS KaKIOW BEJIMYNHBI.

Pemenne ocHOBHBIX 3a/1a4 Ha JPOOH.

[IpencraBienue qaHHBIX B BUIE TAOIUI, CTOIOYATHIX JUATPaAMM.

Harasinnasi reomerpust

Harnsaneie npencrasinenus o purypax Ha IUIOCKOCTH: TOYKA, IpSAMasi, OTPE30K, JIyd, Yroll,
JIOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, Kpyr. YToia. IIpsmMoii, ocTpslid, Tynol U pa3BEPHYTHIN
YTJIBL.

JnuHa oTpe3ka, METpUYECKHE €IWHUIBl JUIMHBL. J[IMHa JIOMaHOW, HepuMeTp
MHOTOYTOJIbHUKA. MI3MepeHne u mocTpoeHue yriioB ¢ MOMOIIBIO TPAHCIIOPTHPA.

Harnsaneie npencrasienus o Gurypax Ha IjIOCKOCTH: MHOTOYTOJIBHUK, IPSMOYTOJIbHUK,
KBaJpaT, TPEYTOJILHUK, O paBEHCTBE (QUTYD.

N3o0pakenue ¢puryp, B TOM 4ucie Ha kKiertdaToi Oymare. [loctpoenue koHpurypamuii u3
yacTel MpsMON, OKPYKHOCTH Ha HEJIMHOBAaHHOM M KieTdaroi Oymare. Vcrionp30BaHue CBONCTB
CTOPOH U YIJIOB IPSIMOYTOJIbHUKA, KBaIpaTa.

[Tnomanp OpsiIMOYroJibHUKA U MHOTOYTOJIBHUKOB, COCTaBJIEHHBIX U3 MPSIMOYTOJILHUKOB, B
TOM uucie Guryp, n300pakEHHBIX Ha KieTyaTor Oymare. EnUHUIIBI M3MepeHus TUIoHIa/Iu.

Harnsiguele  mpeictaBiieHMss O — OPOCTPAHCTBEHHBIX — Qurypax:  MpsSMOYTOJbHBIN
napajuienenunesn, Ky0, MHOTOrpaHHUKd. M3o0pakeHue MNpoCTEHIIMX MHOIOIPAaHHUKOB.
PasépTku kyOba um mapamenenunena. CosnaHue Mojeneil MHOTOTpaHHUKOB (M3 Oymarw,
MPOBOJIOKH, TUTACTUJIMHA U APYTUX MAaTEPHAIIOB).

O0bEM PAMOYTOJIBHOTO Napasuienenunena, kyoa. Enuuuier usmepeHust oobéma.

6 KUIACC

HarypaabHble yucia

Apudmerndeckue AEHCTBUS C MHOTO3HAYHBIMH HATypaJlbHBIMU 4YMCIaMu. YuUcloBbIE
BBIpQXEHUSI, TOPSAOK JEHCTBUM, UCHOJIb30BaHUE CKOOOK. Vcrosb30BaHuEe MPH BBIYUCICHUAX
NEPEMECTUTENIBHOTO U COUYETATENIbHOIO CBOMCTB CIOXKEHHUS U YMHOXKEHUS, PACIIPEAECTUTENILHOTO
cBoiicTBa yMHOXeHHUsA. OKpyTieHrne HaTypaJIbHbIX YUCell.

Jlenutenu W KpaTHbIE 4YMCIIA, HAUOONBIIMKM OOIIMH JenuTeNlb U HauMeHbllee ollee
KpaTHoeE. J[eTMMOoCTh CyMMBI U ITpou3BeAeHUsl. [leeHne ¢ OCTaTKOM.

Jpoou

OObIKHOBEHHAs1 ApoOb, OCHOBHOE CBOMCTBO JpoOH, cokpaimieHue apodeir. CpaBHeHHE U
yrnopsounBanue 1poodel. Pernenue 3agau Ha HaXOXKIAGHHWE YAcTH OT LIEJIOr0 U LEJNOro MO €ro
yactu. [[poOHoe umucio kak pesynbTar AeneHus. [IperncraBieHue IecsiTUUHOW OpoOu B BHJE
OOBIKHOBEHHONH JIpOOM M BO3MOXKHOCTH IIPEJCTaBICHHUS] OOBIKHOBEHHOM JpoOu B BHJE
JnecsATUUHOM. JlecaTuuHble ApoOU U MeTpuuecKas cucTemMa mep. ApudmeTuueckue JeHCTBUS U
YHCIIOBbIE BEIPAKEHUS C OOBIKHOBEHHBIMU U JIECATUYHBIMU JPOOSIMHU.

OtHomienue. JleneHue B JaHHOM OTHOIIEHHHM. Macmtad, npomnoprus. IIpumenenue
MIPONOPLUI P PELICHUY 3a]1a4.

[TonsiTue npouieHTa. Berunciienne nponeHTa OT BEIMYMHBI U BEJIMYUHBI 1O €€ MPOLEHTY.
BripaxkeHne NpOIEHTOB JNECATHUYHBIMU JApoOsiMu. PemeHue 3agau Ha NpOLEHTHL. BeipakeHue
OTHOILIECHHSI BEJIMYUH B MIPOLICHTAX.

[Tosi0kuTEeIbHBIE U OTPUIIATEIbHBIE YHCIA

[TonoxxkutensHple W oTpulaTeabHble 4Yucaa. lleasie uncima. Moayns  4wMcina,
reoMeTpuyuecKas HMHTepHpeTanus MoAyis uucia. M3o0paxkeHune ducenl Ha KOOPAMHATHOU
npsamoil. YucnoBele npomexyTku. CpaBHeHue uucen. Apudmernyeckue IeHCTBUS C
TIOJIOKHUTEITHHBIMH U OTPULIATETEHBIMU YUCIIAMH.



[TpsimoyronbHas cucTeMa KOOPAMHAT Ha IIOCKOCTH. KOOpAMHATHI TOYKM HA IUIOCKOCTH,
abcuucca u opauHarta. [loctpoenne Touek u GUryp Ha KOOpAMHATHOM IJIOCKOCTH.

BykBeHHBIe BbIpakeHH s

[Tpumenenue OyKB JUIS 3alTUCH MAaTEeMaTHYECKUX BBIpaKEHUH U npenioxeHuid. CBOHCTBa
apupMeTHuecKuX AeHUCTBUHA. ByKkBeHHBbIE BBIpaXKEHHsS M UYUCIIOBBIE MOJCTAHOBKU. ByKBEeHHBIE
pPaBEHCTBA, HAXOXJEHUE HEU3BECTHOrO KOMIOHEeHTa. Popmyibl, (GopMylbl NepuMerpa u
IUTOIIA I NIPSIMOYTOJIbHUKA, KBaJIpaTa, 00b&éMa napajuieenunena u Kyoa.

Pemienne TekcToBBIX 32124

Pemenne TeKCTOBBIX 3amad apupMETHYECKHM CIOcoOOM. PemieHue jnorudyeckux 3agad.
Pemenue 3aau nepe6opoM Bcex BO3MOXKHBIX BapUAHTOB.

Pemenue 3ana4, copepikalnx 3aBUCUMOCTH, CBS3BIBAIOINX BEJIMYHUHBL: CKOPOCTh, BpEMs,
paccTosiHue, IIeHA, KOJMYECTBO, CTOMMOCTH, MPOU3BOAUTEIBHOCTH, BpeMs, O0BEM pPabOTHI
EnvHMLBI M3MEpEeHUs: Macchl, CTOMMOCTH, PAacCTOSHUS, BPEMEHH, CKOPOCTHU. CBSA3b MEXIy
€AVHMIIAMH U3MEPEHUS KaXK10M BEIINYMHBI.

Pemenune 3apmad, CBSI3aHHBIX C  OTHOIUEHUEM, IPONOPLHOHAIBHOCTBIO  BEJIMYMH,
NPOIICHTAMH; PEIIEHIEe OCHOBHBIX 3a/1a4 Ha IPOOU U TPOLIEHTHI.

OneHka U NpUKUAKA, OKpyrieHue pesynbrara. CocTaBieHne OYKBEHHBIX BBIPAXKEHUH 110
YCIIOBUIO 3aJ1a4H.

[IpencraBieHne AaHHBIX ¢ NOMOINBIO Tabnun W auarpamm. CronbuaTble AUArpaMMBbl:
YTEHHE U OCTpOEHUE. YTeHHe KPYTroBbIX AUarpaMM.

Harasignas reomerpus

Harnsiiaele npeacraBieHus o (purypax Ha IJIOCKOCTH: TOUKa, psAMasi, OTPE30K, JIy4, yrod,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEX YT OJIbHUK, TPEYTOJIbHUK, OKPYKHOCTD, KPYT.

B3anMmHOe pacnonokeHue JABYyX NPSAMBIX Ha IUIOCKOCTH, IapajulelIbHbIE MpsSMBIE,
NEepIEeHIUKYIIApHbIE MpsiMble. M3MepeHue paccTOSIHUM: MEXIy ABYMs TOYKaMHU, OT TOYKH J10
IPSIMOM, JIMHA MApLIPYTa HA KBAPATHOMN CETKE.

H3MmepeHre M IOCTPOECHHE YIJIOB C IOMOLIBK TPAHCIOPTHpa. Buasl TpeyroiabHUKOB:
OCTPOYTOJIbHBIN, NPSIMOYTOJIbHBIN, TYHOYTOJNbHBINA, pPaBHOOEIPEHHBINH, PaBHOCTOPOHHUU.
UeTbIpE€XyroNbHUK, IPUMEPHI YETHIPEXYTOIbHUKOB. [IpsIMOYTrOIbHUK, KBaJpaT: UCIOJIb30BaHNE
CBOWCTB CTOpOH, YIJIOB, AuaroHaneil. M3o0pakeHne reoMeTpuyeckux GUryp Ha HeIMHOBAaHHOM
Oymare C HCIIOJIb30BaHHEM LUPKYIs, JUHEWKH, yrojbHHMKa, TpaHcmopTtupa. [loctpoeHus Ha
KJIeT4yaTou Oymare.

[Tepumerp MHOTOYrONbHUKA. [lOoHATHE TUIOMIAAM QUTYDBI, €IUHULIBI U3MEPEHUS TUIOLIA/IH.
[TpubnuxEéHHOE U3MepeHue IUIomEaau Quryp, B TOM 4YHCI€ Ha KBaJIpaTHOW CeETKe.
[TpubnmxEHHOE M3MEpEHUE JUTMHBI OKPY>KHOCTH, IJIOIIAAN KpyTa.

CumMmMeTpus: LIeHTpallbHasA, OCEBas U 3epKajbHasi CAMMETPHH.

[TocTpoeHre CUMMETPUYHBIX QUTYP.

Harnsinaele mpenacTaBieHHss O HPOCTPAHCTBEHHBIX (QUrypax: mapajienenunen, Kyo,
npu3Ma, TUpamMHa, KOHYC, IUIUHAP, map u chepa. M3o0paskeHre MpoCTpaHCTBEHHBIX (UTYP.
IIpumepsl  pa3BEPTOK MHOTOIPAHHMKOB, LHIMHApa MW KoHyca. Co3manme Mmonenen
MIPOCTPAHCTBEHHBIX (UTYp (M3 OyMaru, MpOBOJIOKH, MIACTHIINHA U IPYTHUX MaTEpUajoB).

[TonsitTne 06bEMa, enuHUIIBI U3MepeHus: 00bEMa. OOBEM NMPSIMOYTOIBHOTO Napaielenunena,
KyOa.
7 Kkaace
Auredpa

Yuciia 1 BbIYUCICHHUSA
Jlpobu OOBIKHOBEHHBIE U JIECATUYHBIE, MEPEXOA OT OJHOM (opMblI 3amucu JIpodeit K
npyroi. [loHsiTHE palMOHaIBLHOTO YKCIIA, 3alKCh, CPABHEHUE, YIOPSAI0UYMBAHNE PALlMOHAIBHBIX



yucen. ApudmeTndyeckue IEHCTBUS ¢ pallMOHAILHBIMHU YKcliaMu. PemeHue 3agad U3 peasbHOM
IPaKTUKH Ha 4acTH, Ha ApoOHu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelieM: OIpeaesieHHe, MpeoOpa3oBaHue BBIPAKCHUNA Ha
OCHOBE OTpE/ICICHHUS, 3aUCh OOIBIINX Yncel. [IponeHTsl, 3anich MPOIEHTOB B BUIE IpoOU U
poOu B BHUJIE NPOLIEHTOB. TpHU OCHOBHBIE 33Jjaud Ha MPOLIEHTHI, PELICHUE 3a/ad U3 pealbHOU
IIPAKTUKH.

[TpuMeHeHre TPU3HAKOB JIEIMMOCTH, Pa3I0KEHNE HA MHOXKMTEN HATypaIbHbIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHas MPONOPLMOHAIBHOCTH.

Auredpanyeckune BbIpaKeHHUs

IlepeMeHHBIE, YHUCIOBOE 3HAYEHUE BBIPDAKEHUSA C MEPEMEHHOMW. JlOIycTHMMBIE 3HAYEHHUS
nepeMeHHbIX. IIpencraBieHue 3aBUCMMOCTHM MEXAY BeIMYMHAMH B BHJE (OPMYJIbI.
Boraucnenus nmo gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKEHUH, TOKACCTBEHHO paBHBIC
BBIpQ)KEHUS, TIPAaBUIIa NMPE0Opa30BaHUsl CYMM M TPOU3BEIEHHM, MMpaBHia PACKPBHITUS CKOOOK U
IPUBEJCHUS IOJOOHBIX CIIaraeMblX.

CBolicTBa CTENIEHH C HATYPAJIbHBIM I10KA3aTeIIEM.

OpHowienbl 1 MHOrouwieHbl. CteneHb MHorousiaeHa. Clio)keHHe, BBIUUTAHUE, YMHOXKEHUE
MHOroujeHoB. DopMynbl COKpaIIEHHOIO YMHOKEHUS: KBaJpaT CyMMbl M KBaJpaT Pa3HOCTH.
®dopmysa pa3HOCTH KBaJpaToB. Pa3inoxkeHne MHOrOWIEHOB HA MHOKUTEIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHHE, KOPEHb YpaBHEHMsI, IIpaBUiia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIbLHOCTh
YpaBHEHUM.

JIuneiiHOe ypaBHEHHME C OJHOHM IEPEMEHHOM, YUCIO KOPHEH JIMHEWHOIO YpAaBHEHMS,
pellieHue JIMHEHHBIX ypaBHeHMH. CocCTaBl€HHE YpaBHEHHMH IO YCIOBHUIO 3ajadd. PemieHue
TEKCTOBBIX 3aJ1a4 C TIOMOIIIbIO YPABHEHUH.

JluHeliHOe ypaBHEHHE C JBYMS NMEpPEMEHHBIMH M ero rpaduk. Cucrema IBYX JTHHEHHBIX
YpaBHEHMH ¢ JByMs NepeMeHHbIMHU. PemieHue cucreM ypaBHEHHMH cIOcOOOM IOACTAaHOBKH.
ITprmeps! pelieHns: TEKCTOBBIX 3a7a4 ¢ TIOMOIIBbIO CHCTEM YpaBHEHUM.

DOyHKIUHA

Koopannara Toukm Ha mnpsMod. UucinoBble NPOMEXYTKH. PaccTosiHue Mexnay IByMs
TOYKaMU KOOPAMHATHOU IIPSMOM.

[TpsamoyronbHas cuctema koopauHatT, ocu OX m Oy. AOcmucca W opauHAaTa TOYKU Ha
KOOpJMHATHOM IuIocKOCTH. [lpumepsl rpaduxoB, 3agaHHbIX ¢GopMmynamu. UreHue rpadukoB
peanbHbIx 3aBucuMocTei. [lonstue ¢ynkuuu. I'padpuk ¢yHknuu. CpoicTBa (QYHKIMA.
Jlunelinas ¢ynkuus, e€ rpaduk. I'padux ¢pynkuuu y = |x|. ['paduueckoe pemeHue JTuHEHHbBIX
YPaBHEHUU U CUCTEM JIMHEMHBIX YPABHEHUIA.

I'eomerpus

HavaneHele monsitusa reomerpuu. Touka, npsMas, OTPE30K, Jyd. Yroy. Buubl
yrioB. BepTukanbHble M CMEXHbIE YIubl. buccekrpuca yria. JIomMaHas, MHOIOYrOJIbHUK.
[TapayuieabHOCTB U MEPIIEHIUKYISAPHOCTD NPSAMBIX.

Cummerpuunble purypbsl. OCHOBHBIE CBOICTBa 0ceBOil cuMMeTpuu. [Ipumeps cummeTpun
B OKPY’KAIOIIEM MUDE.

OcHOBHBIE TIOCTPOEHHUsI C TIOMOIIBIO IMPKYIsl M JuHeiiku. TpeyronbHuk. Beicora,
MenaHa, OMCCEeKTpHCa, X CBOMCTBA.

PaBHOOEIpeHHBIN 1 paBHOCTOPOHHUH TpeyrojibHUKH. HepaBeHCTBO TpeyroibHUKa.

CpoiicTBa W TpuU3HAKK paBHOOEOPEHHOTO TpeyroiapHuKa. [Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M IPHU3HAKU MapajuieNbHbIX NpsMbIX. CymMMma yIiioB TpeyrojibHUKA. BHemHue
YTJIbI TPEYTOJIBHUKA.



[IpsamoyronbHbI TpeyroibHUK. CBOHCTBO MEIHWAHBI MPSMOYTOJBHOTO TPEYroJIbHUKA,
npoBeEHHOW K rumnoreHysze. lIpu3Haku paBeHCTBA NPSAMOYIOJbHBIX TPEYrOJbHUKOB.
ITpstMOyTONBHBIN TPEYroJIbHUK € yrioM B 30°.

HepaBeHcTBa B reoMeTpuH: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JIMHE JIOMAaHOM,
TeopeMa o 0oJIbIIeM yrie U O0oNblIel CTOpOHe TpeyroyibHUKa. [lepneHuKyIsp U HaKJIOHHAs.

['eomerpuueckoe MecTO TOYEK. buCcekTpuca yria M CepeiAMHHBIA MNEPHEHIUKYISIp K
OTpE3Ky KaK F€OMETPUUECKHE MECTa TOYEK.

OkpyXHOCTb M KpyI, XopJa M JAMAaMeTp, MX CBOiicTBa. B3amMHoe pacrnoiokeHue
OKpYXHOCTH M mnpsiMoil. KacarenbHas n cexymas K oKpyxkHOCTU. OKpYX HOCTb, BIMCaHHAs B
yroj. BnucanHas 1 onucaHHas OKpy>KHOCTH TPEYTOJIbHUKA.

8 kaacc
Anreopa

Yucna v BbIYMCICHUA

KBagpatHelii kopeHb u3 uucna. Ilonstue 00 wuppanuoHanbHOM uucie. [lecsaTudnble
npUOJIMKEHUsT UPPALMOHANBHBIX Yncesl. CBoWcTBa apu(pMETHYECKUX KBaJPaTHBIX KOPHEH U MX
IPUMEHEHHE K IMpeoOpa30BaHUI0 YMCIOBBIX BBIPAXEHHM M BBIYUCIECHUSAM. JlelicTBUTEIbHBIE
qyucia.

Crenens ¢ 1enbIM 10Ka3areaeM U e€ cBoiictsa. CTaHaapTHas 3aluch YHCIa.

Anredpanyeckne BbIPaKeHUs

KBanpatublii TpEXusieH, pa3ioxkeHe KBaApaTHOro TpEXWIEHAa HA MHOKHUTEIH.

Anrebpanueckas 1poOb. OcHOBHOE CBOHCTBO anreOpamyeckord apobu. Croxenue,
BBIUMTAHUE, YMHOKEHHE, JIeJieHne airedpanueckux ApoOeil. PannoHanbHble BBIpaXXEHUS U MX
npeoOpa3oBaHue.

YpaBHeHusI 1 HePaBEeHCTBA

KBanpatHoe ypaBHeHue, ¢opmyrna KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHU#, cBOAALIMXCA K JUMHEHHBIM M KBajapaTHeIM. IIpocreiinmme apoOHO-
paloHaIbHbIE YPaBHEHUS.

I'padmueckas mHTEpHpeTalis ypaBHEHUN C JABYMs NMEPEMEHHBIMH M CHUCTEM JIMHEHHBIX
YpaBHEHUN C JBYMs IepeMEHHBbIMU. [IpuMepbl pemeHus CUCTEM HENMHEMHBIX YPaBHEHHU C
JBYMsI IEPEMEHHBIMU.

Permienue TeKCTOBBIX 3aJau anreOpandeckuM CriocoOOM.

YucnoBble HEpaBEeHCTBA W HMX CBOMCTBAa. HepaBeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCHNIBHOCT, HepaBeHCTB. JIuHeilHble HepaBEeHCTBA C OJHON mnepeMeHHOW. Cucrtemsl
JIMHEHUHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUH

[Tonsitue Gynkuuu. O6macTe onpesesieHnus U MHOXKECTBO 3HaueHul (yHkiuu. CrnocoOsl
3aJaHus QYHKIIHH.

I'papux Qynxmuu. UYrenue cBoicTB ¢(yHKIMM 1o e€ rpaduky. Ilpumepsr rpadukos
(GYHKLIUH, OTpaXKAIOLINX pealbHbIEe POIIECCHI.

OYHKINY, ONUCHIBAIOIINE MPSMYI0 U OOpaTHYIO MPONOPLHUOHAIBHBIE 3aBUCHUMOCTH, HX
rpadpukn. @yrxipn y = X2, y = X3, y = VX, y=|x|. I'padrueckoe pemenre ypaBHEHHMIT H CHCTEM
ypaBHEHUI
CreneHsb ¢ LeabIM ITOKa3aTeaeM U ee cBoiicTBa. CTaHIapTHbIN BUJ uncia. HauanbHble cBeqeHNS
00 opraHu3aIy CTaTUCTUUYECKUX HCCIEA0BaHUN.

I'eomerpus



UetpipéxyronpHuku. [lapanmnenorpamMm, ero mpusHaku W CBoWcTBa. YacTHble ciydau
napajuieJorpaMmMoB (IIPSMOYTOJIBHUK, pOMO, KBajapaT), UX MPU3HAKK U CBOMCTBA. Tpamerus,
paBHOOOKas Tpanenus, e CBoicTBa 1 Mpu3Haku. [IpsMoyronbHas Tpanenus.

Meton ynBoeHuss Menuassl. LleHTpanbHas cumMmerpus. Teopema Paneca u Teopema O
MIPONOPLUMOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPeyrojabHUKA U Tpaneuuu. L{eHTp macc TpeyroiabHuKa.

[Tonobue TpeyrosbHUKOB, KO3 huIueHT noaoous. [Ipu3sHaku mogo0ust TpeyroibHUKOB.
[TpumeHeHne NOA00HS IPU PELICHUN PAKTUIECKUX 3a/1a4.

CpoiicTBa miomianeii reomerpudeckux ¢uryp. @opmynbl A IUIOMAAM TPEYTOJIbHUKA,
napasuiesorpaMma, pom6a u tpaneuuu. OTHOILIEHHE MJIOAAeH MOA00HBIX pUryp.

Brruncnenue miomaaei TpeyroabHIKOB 1 MHOTOYTOJIbHUKOB Ha KJIeTuyaToi Oymare.

Teopema Ilucdaropa. IIpumenenue Tteopemsl Iludaropa mpu pemeHUN MPAKTHYECKUX
3az1ad.

CuHyC, KOCHHYC, TaHI'€HC OCTPOIO yIJjla MPSMOYTOJbHOIO TpPeyrojbHHUKA. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. Tpuronomerpudeckue GpyHkuun yrios B 30, 45 u 60°.

BrnucanHble M LEHTpaJIbHBIE YIUIBI, YIOJI MEXKJY KACATEIBHOM M XOPIOH. YTIBl MEXIY
XopAaMM UM CeKyuMMH. BrnucaHHble W onucaHHbIE YETHIPEXYTOJIbHUKH. B3aumnoe
pacmosoxeHue JByX OKpyxHocred. Kacanwe okpyxknHocted. OOiiue kacaTelnbHblE K JIBYM
OKPY’KHOCTSIM.

9 kJjaacc
Anreopa

Yuciia 1 BIYUCICHUSA

PanmonanbHbIe yucnia, UPpalMOHAIBHBIC YMCIA, KOHEUYHbIE U OCCKOHEYHBIC JECITUYHBIC
npodu. MHOXKECTBO JI€HCTBUTENBHBIX YHCEN, ACUCTBUTENbHBbIE 4YHCIA KaK OECKOHEYHbIE
JecaTu4Hble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXKECTBOM
JICHCTBUTEIIBHBIX YNCET U KOOPAUHATHOW IPSMOM.

CpaBHeHuE JEHCTBUTENBHBIX YHCEN, apu(pMETHUECKHUe NEHUCTBUS C JEHCTBUTEIbHBIMU
YHUCIIAMH.

PazMepbl 0OBEKTOB OKPY)KAIOLIEr0 MHpPA, JIUTEIBHOCTh IMPOLECCOB B OKPYXKArOIEM
MUpe.

[TpuOmmk€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NpuOIMKeHus. OKpyrjieHHe 4YHcell.
IIpuknaka v OLEHKa pe3yIbTaTOB BEIYMCICHUMN.

YpaBHeHHUs M HEPABEHCTBA

JInnelinoe ypaBHeHue. PelieHne ypaBHEHUH, CBOAAIIMXCS K JIMHEMHBIM.

KBagparHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOJSIIMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl pelieHus ypaBHEHUN TpeTbed M 4YETBEPTOM CTENEHEU
Pa3I0KEHUEM Ha MHOKUTEIIN.

Penrenue JTPOOHO-PAIMOHATTEHBIX YpaBHEHUH. Pemenue TEKCTOBBIX 3a71a4
anreOpandecKuM METOOM.

VYpaBHeHHe C ABYMS NEpeMEHHBIMH U ero rpaduk. PemieHue cucteMm ABYX JTUHEWHBIX
YpaBHEHUN C IBYyMs IIEpEMEHHBbIMU. PellleHue cHUcTeM [BYX YpaBHEHHMH, OJHO U3 KOTOPBIX
JUHEeHoe, a Ipyroe — BTOpol creneHu. ['paduueckas uHTEepnperanus CUCTEMbl ypaBHEHUH C
JIBYMsI IIEPEMEHHBIMHU.

Pemrenne TeKCTOBBIX 3a/1a4 alreOpanyeckuM CrocoOoM.

YucIioBble HEPABEHCTBA U UX CBOMCTBA.



Pemienne JMHEHHBIX HEPABEHCTB C OJHOM NEpPEeMEHHOW. PelieHue cucteM JMHEHHBIX
HEpPaBEHCTB C OJHOM mepeMmeHHou. KBaaparHeie HepaBeHCTBa. ['paduueckas WHTEpIpeTaIns
HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS [IEPEMEHHBIMH.

DOyHKIUUH

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

I'paduku Gyskmmit: y = kx, y = kx + b, y = k/x, y = x3, y =V, y = |X| u ux cBoiicTBa.

YuciioBble MOCI€10BATEILHOCTH W IPOrPeccuH

[TonsiTe 4MCIOBOM MOCIENOBATENBHOCTH. 3aJaHUE IOCIIENOBATEILHOCTH PEKYPPEHTHON
dbopmyroi u popMyItoi N-To YiIeHa.

Apudmernueckass U reomerpuueckas — mporpeccur.  Dopmynsl  N-ro  4jeHa
apu(METHUECKON U TeOMETPUYECKON MPOTPECCHil, CyMMBI MIEPBBIX N YJICHOB.

N300pakeHre 4WIEHOB apu(METHUECKOW M TEeOMETPUYECKOM MPOrpeccuid TOYKaMu Ha
KOOPJMHATHOM MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUAIBbHBIA POCT. CII0KHBIE TPOLIECHTHI.

I'eomerpus
Cunyc, xocunyc, TaHreic yrjaoB or 0 go 180°. OcHOBHOE TPUIOHOMETPUYECKOE

TOXeCTBO. POPMYyJIBI IPUBEACHHUS.

Pemenne tpeyronpHukoB. Teopema KOCHHYCOB M TeopeMa CHHYCOB. PemieHune
IIPAKTUYECKUX 3aJay C UCIOIb30BAaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeoOpazoBanue nmogodus. [logodue coOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 Ipou3BeeHUN OTPE3KOB XOPA, TEOPEMBI O IPOU3BEACHUN OTPE3KOB CEKYIIUX,
TeopeMa O KBaJlpaTe KacaTeJIbHOM.

Bekrtop, nnmHa (MOAyNb) BEKTOpa, COHANPABICHHBIE BEKTOPHI, IPOTHUBOIIOIOKHO
HAIPaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, OIEpallMd HaJ
BEKTOpaMHU. PaznokeHue BeKTOpa 1o JIByM HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTel BEKTOpa.
CkassipHOE TPOU3BENECHNE BEKTOPOB, IIPUMEHEHUE NI HAX0XKI€HUS AJIUH U YTJIOB.

JlexapToBbl KOOpAMHATBI HA IIOCKOCTH. YPaBHEHUS IMPsSMOM U OKPY)KHOCTH B
KOOpJIMHATaXx, IepeceueHue OKPYKHOCTEH U psAMbIX. MeTo1 KOOpAMHAT U €ro MPUMEHEHHE.

[TpaBriibHBIE MHOTOYTrONIBHUKH. JlJInHA OKpyX)HOCTHU. ['pagycHas u pagua”Has Mepa yria,
BBIUNCJIEHHE JUIMH OyT OKpykHOCTed. [Tnomane kpyra, cekropa, cerMeHra.

JIBUKEeHMsI INTIOCKOCTU U BHYTPEHHUE CUMMETPHUH QUryp (371€eMeHTapHbIe NP ECTABICHNUS).
[TapannensHbId iepeHoc. [1oBopoT.

5. TemaTu4yeckoe NJIAHUPOBAHHE
MaremMaTHuka 5 Kjaacc

Ne Ha3Banne teMbl Konnue XapakTepucTUKa OCHOBHBIX BUIOB
CTBO JEATEIbHOCTH YYEHUKA

qaCcoB




HarypanbsHble uncina.
JewcTBus ¢
HaTypaJbHBIMU
qHclIaMu

43

[MoHnMaTh ¥ TMPABWIBHO YHOTPEOJISATH
TEPMHUHBI, CBS3aHHBIE C HATypaIbHBIMU
gucnamu. CpaBHUBaTH U YHOPSAOYUBATH
HaTypaibHble uncia. COOTHOCUTH TOYKY Ha
KOOPJIMHATHOW  (YMCIIOBOM)  MNpsAMOH  C
COOTBETCTBYIOIIMM €1 YUCIIOM U M300pakaTh

HaTypaJibHbIC yucia TOUYKaAMU Ha
KOOPJAMHATHOU (YMCIIOBOM) MPSIMOM.
Boinonusate apudmernyeckue

JNEUCTBUS C HATypalbHBIMU 4YHCIAMU B
MPOCTEUIINX CIIyYasix.

BeIonHATE  NpPOBEpPKY,  NPUKUAKY
pe3yJIbTaTa BEIYUCIICHUN.

OxpyrisTh HaTypaabHbIC YHUCIIA.

Harnsnnas reomerpus.

JInHun Ha I0CcKOCTH
MHOroyronbHuKH

Tena u puryps! B
IIPOCTPAHCTBE

31

[Tonbp30BaTbCs reOMETPUYECKUMU
HOHATUSAMM: TOUKA, NpsiMast, OTPE30K, Iy,
yT'0Jl, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTH MpUMEPHI 0OBHEKTOB
OKpY’KaloIIero MUpa, UMEIOIINX OpMy
U3YyYEHHBIX T€OMETPHUECKUX (DUTYP.

Hcnonws3oBaTh TEPMUHOJIOTHUIO,
CBA3aHHYIO C yTjlaMu: BEpIIMHA, CTOpOHA, C
MHOTI'OYTr'OJIbHUKaMU: yrou, BCpIINHA,

CTOpPOHA, JWaroHaigb, C OKPYKHOCTBIO:
paauyc, AMameTp, UEeHTP.

N3o06paxath M3YyYEHHbIE
reoMerpuyeckre (GUrypbl Ha HETUHOBAHHOM
U KJeTyaTol Oymare ¢ MOMOIUIBIO ITUPKYIS U
JIMHEWKH.

Haxonuts JUTAHBI OTPE3KOB
HEMOCPEICTBEHHBIM U3MEPEHUEM c
MOMOIIBIO  JIMHEWKH, CTPOUTH  OTPE3KHU
3aJIaHHOW  JUIMHBI, CTPOUTH OKPYKHOCTh
3aJJaHHOTO pajinyca.

Hcnonb3oBarh CBOWCTBA CTOPOH U
VIJIOB TPSMOYTOJIbHUKA, KBajpaTa I HUX
MOCTPOEHHUSI, BBIYMCIICHUS  IJIOMAIA U

IepuMerpa.
Beuucnate nepuMerp W IUIOMIANb
KBajpara, MPSAMOYTOJIbHUKA, duryp,

COCTAaBJICHHBIX U3 NPAMOYT'OJIbHUKOB, B TOM




yucie puryp, n300pakEHHBIX HA KJIETYATOU
Oymare.

[Tonb3oBatbes OCHOBHBIMH
METPHUYECKUMHU  CIWHUIAMH  H3MEpPEHUs
JUIMHBI, TUIOIIAH; BhIPAXXaTh OJHU €IUHUIIBI
BEJIMUMHBI Yepe3 JIpyrHe.

Pacnio3naBate mnapamienenurnen, Kyo,
WCIIOJIb30BaTh  TEPMHUHOJIOTHIO:  BEPIIHMHA,
pebpo, TrpaHb, H3MEpPEHUs, HAXOAUTH
U3MEpEeHHs Mapaienenumesa, Kyoa.

Brerancnsath 00BEM KyoOa,
napajuiesienuneaa 1o 3aJIaHHBIM
U3MEpPEHUSIM,  TOJIb30BaThCS  €IUHUIAMH
U3MepeHus 00bEMa.

Pemate  HecnoxkHBIE  3amaud Ha
U3MEpPEHHE T'E€OMETPUYCCKHX BEIHYMH B
MPAKTUYECKUX CUTYaIUsX.

OOBIKHOBEHHEIE IPOOH

48

[loHrMaTh ¥ TPABWIBHO YIOTPEOISATH
TEPMUHBI, CBSA3aHHbIE C OOBIKHOBEHHBIMH.
CpaBHMBaTh B  MNPOCTEHIIMX  CIydasx
OOBIKHOBEHHBIE 1POOH.

CoOTHOCUTh TOYKY Ha KOOPAMHATHON
(4ucioBOit) MPSAMON C COOTBETCTBYIOLIMM €H
YucIOM.  BpIMonHATH  apudmernyeckue
JICUCTBUSL C OOBIKHOBEHHBIMH JpOOsSMHU B
MPOCTEUIINX CITyYasix.

BbIMONHATE  TPOBEpPKY,  MPUKUAKY
pe3ysbTaTa BHIYUCICHUH.

Jecstuunbie qpodu

38

[Tonnmarh ¥ TpPaBUIBLHO YHMOTPEOIATH
TEPMUHBI, CBSI3aHHBIE C  JECATUYHBIMU
JPOOSIMH.

CpaBHUBaTh B MPOCTEHUIIUX CIIydasx
JeCATUYHbIE JPOOU.

COOTHOCUTH TOUKY Ha KOOpPAMHATHOMU
(4MCcIoBOI) MPSIMOM C COOTBETCTBYIOIIUM €M
YUCIIOM.

Brinonansate apupMeTHyecKue
JeUCTBUS C  JIECATUYHBIMH  JIpOOSIMH B
MPOCTEUIINX CITyYasX.

BpIMOMHATE  TPOBEPKY,  NPUKUAKY
pe3yJibTaTa BEIYMCIEHUMN.

[ToBTOpEHME M
00001IeHNE

10

BEIONHATE NeCTBUA ¢ OOBIKHOBEHHBIMU U
JECATUYHBIMH TPOOSIMHU.

HUroro

170




MartemaTuka 6 KJjacc

No HazBaunue temMbl

Konnue
CTBO
4acoB

XapaKkTepucTUKa OCHOBHBIX BUJIOB
NEeSATEIbHOCTH YUYCHUKA

1 Harypanbhble uncna

30

3HaTb u IIOHUMATh TEPMUHBI,
CBSI3aHHBIE C PA3JIUYHBIMM BUAAMU YHUCEI U
Croco0aMu MX 3aIKCH, IEPEXOUTH (€CIIH ATO
BO3MOYXHO) OT OJJHOU (POPMBI 3aITUCH YHCIIA K
JIPYTOM.

CpaBHUBaTh W YHOPSIAOYUBATH IIEJIbIC
4yucia, OOBIKHOBEHHBIC U JIECATHYHBIE TIPOOH,
CPaBHUBAThH YKCJIA OJTHOTO U PA3HBIX 3HAKOB.

BoeimonnsaTe, coderas  yCTHbIE U
NUCbMECHHBIC  TPHUEMBI,  apuPMETHUYCCKUE
JEUCTBUSI C HATypalbHbBIMM U  LEJIbIMU
YHClIaMH, OOBIKHOBEHHBIMH H ICCATHYHBIMU
JIPOOsIMH, MOJIOKUATECILHBIMU i
OTPUIATEIbHBIMUA YHUCIIAMH.

Boruncasars 3HAYCHUS YHCIIOBBIX
BBIPOKEHUM, BBITTOIHATH MPUKUIKY U OLEHKY
pe3yJibrara BBIYMCJICHUI, BBIIOJIHATE
npeoOpa3oBaHMsl YHCIIOBBIX BBIPAKEHUN Ha
OCHOBE CBOMCTB apU(PMETHUCCKUX JICHCTBUH.

COOTHOCUTH TOYKY Ha KOOPJAMHATHOU
IPSIMOM C COOTBETCTBYIOIMM €W YHUCIOM U
U300paxarhb qucia TOYKaMH Ha
KOOPJIMHATHOM TMpPSIMOM, HAXOJIWUTh MOJIYJIb
qucia.

COOTHOCUTH TOYKH B TPSIMOYTOJBHOMN
CUCTEME KOOpJAMHAT C KOOpAMHATAMHU 3TOU
TOYKHU.

OKpyTJIATH 1eJIbIe YUCIIA U IECSITUIHBIC
poOH, HAXOUThH TPUOTUKEHUS YUCEL.

2 Harnsognas reomerpust.
[Ipsimble Ha MITOCKOCTH

Cummerpus
@urypsl Ha IIIOCKOCTH

Purypsl B
IIPOCTPAHCTBE

36

[TpuBOANTH TIpUMEpPHI 0OBEKTOB
OKPYKAaIOIIeTO  MHpa,  HMMEOLINX
¢dopMy H3YUEHHBIX TI'€OMETPUYECKHX
TUIOCKUX M MIPOCTPAHCTBEHHBIX (UTYP,
IPUMEPHl PaBHBIX M CHMMETPUYHBIX
duryp.

N3o0paxxaTb ¢ TOMOUIbIO
LUPKYJIS, JTUHEHKH, TPaHCIIOPTUpPa Ha
HEJTMHOBAHHON W KJeT4aTol Oymare
W3yYEHHBIE TIOCKHE TEOMETPUYECKHE
burypsl " KOH(UTyparuu,
CUMMETPHUYHBIE (PUTYPBHI.

ITonb3oBaTbcA




r€OMETPUYECKUMHU HNOHATUSMH:
PaBEHCTBO ¢uryp, CUMMETpHUS,
HCII0JIb30BATh TEPMHUHOJIOTHIO,
CBSA3aHHYIO C CHMMETPHEW: OChb
CUMMETPHUH, UEHTP CUMMETPHUH.
Haxonuth  BeNWYMHBI  YIJIOB
U3MEpPEHUEM C IIOMOIIbIO
TpaHCIOPTHPA, CTPOUTH YIIIBI
3aIaHHOM  BEJIMYMHBI, I10Jb30BATHCS
MIpY PEILICHUH 3a7a4 IPaayCHOU Mepoit
YIJIOB, pAaclo3HaBaTh Ha YepTexkax
OCTpBIM, MpsAMOM, pa3BEPHYTHIN H

TYIOM YTJIBI.
Beruucnars  JuiMHY  JIOMaHOM,
epuMeTp MHOT'OYTOJIbHUKA,

[10JIb30BAThCS €IMHULIAMU HU3MEpPEHUs
JUIMHBI, BBIPAXaTb OJHU €IHUHULBI
W3MEpEHUS IIMHBI Yepe3 ApyTHe.

Haxonuts, UCIIOIb3Ysl
4epTEKHbBIE UHCTPYMEHTHI,
paccTOsSHUA: MEXAY ABYMs TOYKaMH,
OT TOYKH JI0 NPSIMOM, JUIMHY IIyTH Ha
KBaJPaTHOM CETKE.

Beraucnares  mwiomans  Guryp,
COCTaBJIEHHBIX U3 IPSIMOYTOJIbHUKOB,
UCII0JIb30BAaTh pa3buenue Ha
PSMOYTOJIbHUKH, HA PaBHbIE (PUTYPBHI,
JOCTpanBaHUEe 1O NPSIMOYTOJIbHUKA,
M10JIb30BATHCS OCHOBHBIMU €IMHULIAMU
M3MEpEHUS TUIOIIAAH, BBIPAKATh OJIHU
€IMHULBI M3MEpPEHUs IUIOUIAA 4Yepe3
JpyTue.

Pacrio3naBate Ha MOIEIIX |
M300pakeHUsIX  NUpaMHUIy, KOHYC,
LWIAH]D, HCII0JIb30BaTh
TEPMUHOJIOTHIO:  BEpIINHA, pedpo,
rpaHb, OCHOBaHHUE, Pa3BEPTKA.

N300paxxaTb Ha  KJIeTYaTOH

Oymare MPSMOYTOJIBHBIN
napaJuIeIIeTUIIeI.
Beruuciars 00BéM

MPSIMOYTOJIBHOTO  TMapaJijiesienumesa,
Kyba,  TIOIB30BaThCS  OCHOBHBIMHU
eAMHUIIAMHU U3MEPEHHS 00BEMA;
Pemrate HecnokHBIC 3aJadd Ha
HaXOXKIEHUE TeOMETPHUYECKHUX
BEJIMYMH B MTPAKTHUECKUX CUTYAIUIX.




Bripakenus ¢ OykBaMu

. [lonumarp u ynotpeOasiTh TEPMUHBL,
CBSA3aHHBIE C 3allUCBI0 CTENEHU YHuca,
HaXOJUTh KBaJpaT U KyO 4HUCIa, BBIYUCISTH

3HA4YCHUA YHCJIOBBIX BBID a)KeHI/If/'I,
COoACpKaIMX CTCIICHU.
Ilons30BaThCs IMPpU3HAKaMH

JCIIMMOCTH, — pacKjaJblBaTh  HATypaJIbHbBIC
YyClia Ha MPOCTHIE MHOXKHUTEIH.

[Tonb30BaThbCst MAcIITaAOOM, COCTABIIATh
IPOIIOPIIUU ¥ OTHOIICHHMSL.

Hcnonb30BaTh OYKBBI U1 0003HAYCHUS
gucell  NpU  3alUCH  MaTeMaTUYECKUX
BBIPKEHUH, COCTaBIIATh OYKBECHHBIE
BBIpXKCHHS U (DOPMYIIBI, HAXOIUTh 3HAYCHHS
OYKBCHHBIX BBIPKCHHH, OCYILECTBIISSA
HEOOXOIMMEIS MOACTaHOBKHU u
npeoOpazoBaHusl.

HaxoauTe HEW3BECTHBIH KOMIIOHEHT
paBeHCTBA.

ITonoxxurenbHbIC U
OTPHULATCIIbHBIC YU CJIa

40

CpaBHUBATh U YNIOPSAJOYMBATH LIEIIbIE
4HCJIa, CPABHUBATD YKCJIA OJHOTO U Pa3HBIX
3HaKOB.

BeInonuaTe, coueras yCTHbIE U
MCbMEHHBIE IPUEMBI, apUPMeTHUYECKHE
JEICTBUS C LEIbIMU YACTIAMH,
ITOJIOKUTEIIbHBIMHU U OTPULATEIbHBIMU
YUCIIAMH.

Beluncnate  3HaYeHUS ~— UYHCIOBBIX
BBIPAKCHUM, BBINOJIHATh IPUKUIKY U OLIEHKY
pe3yibTaTa BBIYMCIICHH, BBIIIOJIHATH
MpeoOpa3oBaHUs YUCIIOBBIX BBIPAKEHUN Ha
OCHOBE CBOMCTB apu(pMETHUECKUX JeHCTBUH.

CoOoTHOCUTH TOYKY HAa KOOPAMHATHOU
MPSIMOM C COOTBETCTBYIOIIMM €W YHCIOM H
n300paxkarhb qucia TOYKaAMU Ha
KOOPJMHATHOM IPSMOM, HAXOIWUTb MOIYJIb
4yucIna.

COOTHOCUTH TOYKH B HPSIMOYTI'OJBHOMN
CUCTEME KOOpPAMHAT C KOOpAMHATAMHU 3TOU
TOYKHU.

[IpencraBnenue
JaHHBIX

N3BnekaTh uHpopmanuro,
MPEACTABICHHYIO B TaOJMIIaX, HA JIMHEHHOM,
cTonOuYaTol WM KPYroBOW JIuarpammax,
WHTEPIPETUPOBATH NPE/ICTABICHHBIE JaHHBIE,
WCMOJIb30BATh JIAHHBIE NIPU PEIICHUU 3a/1a4.

[IpencraBnsate nHpopmaIuio c




MOMOIILI0 TAOJIMII, JUHEHHOW U CcTOJIOUaTOM
Jarpamm.

Hpobu

32

CpaBHMBaTh u YIOPSI0YUBATh
OOBIKHOBEHHBIE U JIECATUYHBIE APOOH.

BbimonuATe, coueTas  yCTHBIE H
NUCHbMEHHBIE  MpHUEMBI,  apudmeTHueckue
necTBus ¢ OOBIKHOBEHHBIMH U
JECATUYHBIMU APOOSMHU.

Bbluncnare  3HAUYEHUS  YMCIIOBBIX
BBIPA)KEHUH, BBIMOIHATH NMPUKUAKY U OLIEHKY
pe3yibTara BBIUUCIICHUH, BBINOJIHATh
peoOpa3oBaHUsl YUCIIOBBIX BBIPAKEHUH Ha
OCHOBE CBOMCTB apu(hMETHUECKUX JICHCTBUI.

CooTHOCUTH TOYKY HAa KOOPAMHATHOU
OpsSMOM C COOTBETCTBYIOIIMM € YHCIOM U
n300pakaTh qucia TOYKaMHU Ha
KOOPJIMHATHOMU IIPSIMOM.

OKpyTriATh JeCATUYHBIE  Ipo0H,
HaXOJUTh MPUOIMKEHHSI YU CEN.

[ToBTOpEHUE,
000011eHNE,
cUCTEeMaTH3aIus

20

BrimonaaTe HeﬁCTBHH C I CJIbIMHK YN CJIaMU

Hroro
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Txaacce

Auredpa

HazBanune teMnl

Komanuec
TBO
qacoB

XapaKTepI/ICTI/IKa OCHOBHBIX BHUJOB
ACATCIIbHOCTU YUYCHHUKA

Yucna v BEIYUCICHUS.
PanumoHanpHBIC UKCIa

25

BoImonsaTs, coyeras  YCTHbIE W
MTUCHMEHHBIC pUEMBI, apu(MeTHIECKHE
JIEHCTBUS C PAIIMOHATEHBIMH YHCIIAMH.

Haxonutp 3HAYEeHUs YHCIIOBBIX
BBIpa)XEHUH, MPUMEHSTh pasHooOpa3HbIe
CrocoOBl W TPUEMBI BHIYUCICHUS 3HAUYCHUMA
JPOOHBIX BBIpaKEHUH, CoZepIKaIIIX
OOBIKHOBEHHBIE U JIECATUYHBIE APOOH.

[lepexoauts OT OgHOW (OPMBI 3amucu
qucen K Apyroi (mpeoOpa3oBbIBaTh IECATUYHYIO
npobb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
JECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECSTHYHYIO IPOOB).




CpaBHuUBaTh u YHOPSIAOYNBATH
paloOHaIbHBIE YHCIIA.

OxpyrisTh yncna.

BoinonHsaTe  OPUKUAKY M OLEHKY
pe3ysibTaTa BBIYMCIICHUW, OLEHKY 3HA4YCHHUI
YUCIIOBBIX BhIpaXEHUW. BBIMOIHATE AEHCTBUS CO
CTENEHSIMU C HaTYPaJIbHBIMU MTOKA3aTEJISIMU.

[Ipumensarsb MPU3HAKU JICIIMMOCTH,
pa3IO)KEHUE HAa MHOXHUTEIM HaTypaJbHBIX
qHCell.

Pemarn MPAKTUKO-OPUEHTUPOBAHHbBIC
3aJla4yd, CBA3aHHEIC C OTHOIICHHEM BCIMYUH,
MPONOPIIMOHATIBHOCTBIO BEJIIMYMH, MPOIEHTAMH,
MHTEPIPETUPOBATH PE3YJIbTAThl PEIICHUS 3a7a4
C yd4€TOM OrpaHUYEHHH, CBA3AHHBIX CO
CBOMCTBaMH pacCMaTPUBAEMbIX OOBEKTOB.

Anrebpanueckue
BBIPpAXKCHUA

27

Hcnonw3oBath anredpanvecKyro
TEPMHUHOJIOTHIO M CUMBOJMKY, IPUMEHSTH €€ B
poIecce OCBOCHHS Y4eOHOT0 MaTepHaia.

Haxonuts 3HAYEHUS OYKBEHHBIX
BBIPQXKEHUM  IpU  33JaHHBIX  3HAYEHMSIX
IEPEMEHHBIX.

Boimonusate  mpeoOpazoBaHuUs  IIEJIOTO
BBIDAKEHUSI B MHOTOWIEH  IPUBEJICHUEM
0JIOOHBIX CJIaraéMbIX, paCKPHITUEM CKOOOK.

BbInonHATE yMHOXEHHE OJIHOYJIEHa Ha
MHOIOYJIEH M MHOIOYJIEHa Ha MHOIOYJIEH,
OpUMEHATh (GOpPMYyNbl  KBajapaTa CyMMBI U
KBajipaTa pa3HOCTH.

OcyiecTBIATh pa3iokKeHHe MHOTOUJICHOB
Ha MHOXUTEJIN C TIOMOIUBIO BBIHECEHHUS 3a
CKOOKM OOIero MHOXUTENs, TIPyNIUPOBKU
CJIaraeMbIXx, PUMEHEHUs bopmyn
COKpAILLEHHOT'0 YMHOXKECHHS.

[IpumenaTsb npeoOpa3oBaHus
MHOTOYJIEHOB JUIsl PEIIEHUS Pa3IMUHBIX 3a7a4 U3
MaTEeMaTHKH,  CMEXHBIX  IMPEIMETOB, U3
peanbHON MPAKTUKU.

Hcnonb3oBare CBOWCTBA CTENEHEHN C
HaTypaJbHBIMU MOKa3aTeNsIMU I E:
npeoOpa3oBaHus BIPAKESHUM.

YpaBHeHUA U
HEPABEHCTBA

20

Pemate nuHeliHBIE ypaBHEHHS C OJHOM
MEepEMEHHOM, TMPUMEHSSI MpaBWIa MEepexoja OT
HWCXOJHOTO YpaBHEHHUS K PaBHOCUJIBHOMY €MY.
[IpoBepsATh, sBIAETCS JIM YUCIO KOPHEM
YpaBHEHUS.

[IpumensaTp rpaduyueckre METOIbl TpH




pELICHUH JIMHEHHBIX YPABHEHUM U UX CUCTEM.

[logOupars  mpumepsl  map  4Mcedn,
SIBJISIFOLLMXCSL PEIICHUEM JIMHEWHOTO ypaBHEHUS
C IByMsI IEPEMEHHBIMH.

Crpouth B KOOpPJAMHATHON IUIOCKOCTH
rpaduk JMHEWHOTO ypaBHEHUS C JABYMs
MepEMEHHBIMU, MOJIb3YSICh rpadukoM,
MIPUBOJUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemlatp  cucrembl  IBYX — JIMHEHHBIX
YpaBHEHUH € JBYMS [IEPEMEHHBIMU, B TOM YHUCIIE
rpadu4ecKy.

CocraBnaTh W pemarb  JIMHEHHOE
YpaBHEHUE WK CUCTEMY JIMHEHHBIX YpaBHEHUU
[0 YCJIOBHIO 3aJauyd, WHTEPIPETUPOBATH B
COOTBETCTBUU c KOHTEKCTOM 3a7a4u
IIOJIY4ECHHBIN pe3yibTarT.

Koopaunats! u rpaduxu.

OyHKIUU

24

N300paxkaTh Ha KOOPAMHATHOW HPSAMOM
TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpJAMHATaM, Jy4d, OTPE3KHU, WHTEpBaJIbI,
3allUChIBaTh  YHUCIIOBBIE  NPOMEXYTKH  Ha
anreOpanvecKkoM si3bIKe.

OTmeyarb B KOOPAMHATHOH IUIOCKOCTH
TOYKH [0 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku muHeHHBIX QyHKIMA. CTpouTh Tpaduk
dyskmn y = [X|.

OnuceiBaTh € MOMOUIBIO  (PYHKIMHA
U3BECTHBIE 3aBHCUMOCTH MEX]y BEIMYMHAMU:
CKOpOCTb, BpeMs, paccTrosiHue, IIEHA,
KOJIMYECTBO, CTOMMOCTbH, TPOU3BOIUTEIHHOCTD,
BpeMsi, 00bEM paboTHI.

Haxoaute  3HaueHue  QyHKIMM 1O
3HA4YEeHHUIO e€ apryMeHTa.

[Tonumars rpaduyeckuit croco6
NpeCTaBIeHUS W  aHaIM3a  HMHQOpMAIUH,
U3BJIeKaThb M HMHTEPIPETHPOBATh HHPOPMALUIO
U3 IpadUKOB  peaIbHBIX  IPOLECCOB U
3aBUCHMOCTEHN.

[ToBTOpEenue n
00001eHune

BBINOMHATE A€HCTBUSA ¢ MHOTOWICHAMU, PENIaTh
JIMHEWHBIE YPAHECHMUS.

Hroro:

102

I'eomerpus

Ne

HazBanue teMnl

Komnmnue
CTBO

XapakTeprucTHKa OCHOBHBIX BUI0B




qacoB

ACATCIIBHOCTH YYCHHKA

IIpocreiimue
reoMeTpUYecKre
(buUrypsl 1 ux
CBOMCTBA.
Nsmepenne
FEOMETPUUECKHUX
BEJIMYUH

14

Pacno3naBatb
reoMeTpuyecKkue (QUrypbl, ONpeAeNsiTh HX
B3aUMHOE pacIoIOkKEHUE, n300paxarb
reOMETPUUECKUE (PUTYPBHI, BBITOIHATD YEPTEKU
[0 YCIOBUIO 3anaudd. M3mepsTs JIMHEWHbIE U
yIJOBble BeIWYMHBL. Pemars 3amaum  Ha
BBIYKCIICHUE JIMH OTPE3KOB U BEJIMYHH YIJIOB.

Henatb rpyOyi0 OIEHKY JIMHEHHBIX U
YIJIOBBIX BEJIMYMH IPEIMETOB B PEAIBHOU
KU3HU, PpPa3MEpOB MPUPOAHBIX OOBEKTOB.
Paznuuate pa3Mepsl 3TUX OOBEKTOB IO
MOPSAKY BEJIMYHHBI.

Crpoutp 4YepTrexu K I'€OMETPUUECKUM
3a/1a4aM.

HN3YUCHHBIC

TpeyronpHuKH

22

ITonp30BaTbCcs IpU3HAKAMU PAaBEHCTBA
TPEYrOJIbHUKOB, HCIIOJIb30BATh IPU3HAKU U
CBOWCTBAa pPaBHOOEAPEHHBIX TPEYTOJBHUKOB
IIPY PELLECHUN 3a/1a4.

IIpoBOAUTH JIOTUYECKUE PACCYXKICHUS C
VCIIOJIb30BAHNEM F€OMETPUUYECKUX TEOPEM.

[lonp30BaTbCsl INpU3HAKAMU PaBEHCTBA
IPSIMOYTOJIBHBIX TPEYrOJIbHUKOB, CBONCTBOM
MEIMAHbl, MNPOBEAEHHOW K  TUIOTEHY3€
IIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA, B PELICHUU
F€OMETPUYECKHX 3a/1a4.

[TapamiensHbie
npsiMble, CyMMa
yTJIOB
TPEYTrOJIbHUKA

14

OnpenensiTh NapajuieNbHOCTh MPSIMBIX C
IOMOIIBIO YTJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU
cexyuas. Onpenensats napajieIbHOCTh
MPSIMBIX C IIOMOLIBIO PABEHCTBA PACCTOSHUN OT
TOYEK OJHOM MNPSIMOM 1O TOYEK APYyrou
npsiMoil. IIpoBOAUTH BBIYMCIIEHHUS U HAaXOIUTH
YHCIOBble M OyKBEHHbIE 3HAUEHHUS YIJIOB B
F€OMETPUYECKHUX 33JladaX C HMCIOJIb30BAaHUEM
CYMMBI YIJIOB TPEYTOJIbHUKOB u
MHOI'OYT'OJIbHUKOB, CBONCTB YTJIOB,
0o0pa30BaHHBIX NpU  TEPECEUCHUU  JIBYX
MapajuiebHbIX TPSAMBIX CeKyiiel. Pemarp
MPAaKTHUYECKHUE 33a]1a4H Ha HAXO0XKJICHHUE YIJIOB.

OKpyXHOCTb U
KpYT.
['eomeTpuyeckue
MOCTPOCHHUS

14

Bnagerp mNOHATHEM TIe€OMETPHUYECKOIO
MeCTa TOYEeK. YMETh ONpPENesATh OUCCEKTPUCY
yria ¥ CepeUHHBINA NMEePIEHIUKYISIP K OTPE3KY
KaK T€OMETPUYECKHE MECTa TOYEK.

DopMyIUpOBaTh OIIpeAEICHUS
OKPY’KHOCTM M Kpyra, XOpIbl ¥ Juamerpa




OKPY’KHOCTH, TIOJb30BAThCSI HMX CBOMCTBaMHU.
YMeTh NpUMEHSATH 3TU CBOMCTBA MPU PEIICHUU
3a/1au.

Brnanerp mNOHATHEM OIKMCAHHOM OKOJIO
TPEYroJIbHUKAa OKPYKHOCTH, YMETh HaXOJUTh
e uentp. Ilomp3oBaThcs QakTamMu 0 TOM, 4TO
OHMCCEKTPUCHI yIJI0B TPEyroJbHUKA
MEPECEKAIOTCA B OJHOM TOYKE, U O TOM, 4YTO
CEepeIMHHbIE MEPIEHIUKYISAPbl K CTOpOHaM
TPEYroJIbHUKA [IEPECEKAIOTCS B OJTHOM TOUKE.

Bnanerr mnoHsTMEM ~ KacaTelbHOW K
OKPY>KHOCTH, IIOJIb30BaThCsl TEOPEMOH O
NEPHEHANKYJIIPHOCTH KacaTeIbHOW U pajnyca,
IIPOBEIEHHOIO K TOUKE KacaHUsI.

[Tons3oBarTbcs MIPOCTEUIINMHU
T€OMETPUUYECKHUMH HEPABEHCTBAMHU, MOHUMATh
UX MPAKTUYECKUN CMBICIL.

[IpoBOAUTH OCHOBHBIE T€OMETPUYECKHUE
MOCTPOEHUS C TIOMOIIBIO ITUPKYJIS U TUHEHKH.

[ToBTOpEHME,
0000111eH1e 3HAHUHT

Pemate 3a1aun Ha NTPUMEHEHUE IPU3HAKOB
PaBEHCTBA TPEYTOJILHUKOB H CYMMBI YIJIOB
TPEYroJIbHUKA

Hroro

68

8 kiaace

Auredpa

HazBauue teMnl

Konnue
CTBO
qacoB

XapaKTepI/ICTI/IKa OCHOBHBIX BHUJ0OB
ACATCIIbHOCTU YUYCHHUKA

Yycira ¥ BEIYUCIICHHUS.
KBagparHbsie kopHU

15

Hcnonbe3oBate Ha4aJIbHbIC
IpeaACTaBJICHUA O MHOKECTBE I[CflCTBPITGJ'ILHBIX
yyceNn s CpPaBHEHHUS, OKpYIVIGHUS U
BBIUMCIIEHUH, W300pakaTh JIeHCTBUTENbHbIC
YKCJIa TOYKaMU Ha KOOPAWHATHOW MPSIMOM.

[IpumensTh MoHATHE apUPMETHUYECKOTO
KBaApaTHOro KOpHA, HAXOAUTb KBaJAPATHBIC
KOPDHH, UCHONB3YS TpU  HEOOXOIUMOCTH
KaJbKYJSATOP, BBIIOJHATH NPEoOpa3oBaHUS
BBIPQXXECHUH, COAEPIKAIINX KBAJIpPaTHBIE KOPHH,
HCIIONB3Ysl CBOMCTBA KOPHEH.

Yucna ¥ BEIUUCICHUS.

Hcnons3oBaTh Ha4daJlbHBIC




CreneHn C LEIbIM

IpeaACTaBJICHUA O MHOXKECTBE I[CP'ICTBHTGHBHBIX

IIOKa3aTeneM 4yucel I CPaBHEHUS, OKpYIJICHUS U
BBIUMCIICHUH, W300pakaTh JI€HCTBUTENbHbIC
YHUClla TOYKAMH Ha KOOPAMHATHOU MPSIMOM.
Hcnonb3oBare 3amucu  OONBIIMX U
MaJIbIX YHCeJl C TOMOIIBIO IECATUYHBIX IpoOei
u crenenen umncia 10.
Anrebpanueckue 5 [IpUMEHATh NOHATHE CTENEHU C LIEJIBIM
BBIPAKCHUA. MOKa3aTeJieM, BBIOJHATh MPEOOpPa3OBaAHUS
KBanparHerii TpéxuieH BBIPQXKCHUM, COJEPKAIIUX CTEIECHHU C LENIBIM
IIOKa3aTEJIEM.
BeinonusaTe TOKJIECTBECHHbBIE
npeoOpa3oBaHusl PAMOHAIBHBIX BBIPAKECHHUM
Ha OCHOBE MpaBUII IeucTBUH Hajg
MHOTOWJICHAMHU U ajIre0pandyecKuMu JIpoOsiIMH.
PackiiagpiBaTh KBagpaTHBIN TPEXWIECH HA
MHOKHUTEIIH.
[IpumensaTs npeoOpazoBaHus
BBIPQKCHUM U1 PELLICHUS PA3IMUHBIX 33a4 U3
MaTEMAaTUKH, CMEXHBIX  IIPEIMETOB, W3
peanbHOMN NPAKTUKU.
Anrebpanueckue 15 [IpuMeHATh NOHATHE CTENEHU C LIEIBIM
BBIPAKCHHUSL. [IOKa3aTeleM, BBINOJIHATh MpeoOpa3oBaHuUs
Anrebpanyeckas Apoob BBIPQXKCHHM, COACPKAIMUX CTCIICHU C EIBIM
IIOKa3aTeIIEM.
BeinonusaTe TOKJIE€CTBCHHBIE
peoOpa3oBaHus palMOHAIbHBIX BBIPAXKEHUN
Ha OCHOBE MpaBUIT JeHCTBUI Haj
anreOpandeckuMy ApOOsSMH.
[IpumensTh npeoOpa3oBaHus
BBIPQXCHUH JUIs PEIICHUs Pa3JIMYHbIX 3a7a4 U3
MaT€MaTHKH, CMEXHBIX  IIPEIMETOB, W3
pEAbHOM NMPAKTUKH.
YpaBHeHUA U 15 Pemrats JIMHEUHBIE, KBaJpaTHbIE
HEPaBEHCTBA. YpaBHEHUS. IIpoBonuTh IpocTenime
KBanparHbie HCCIIEA0BAaHUS YpaBHEHUM , B TOM YHCIE C
ypaBHEHHUS pUMEHEHHEM TpapUuecKuX IMpeCTaBICHUH

(ycTaHaBnHMBaTh, UMEET JM YpaBHEHHE, €CIU
HMMEET, TO CKOJIBKO, U TIpoUee).

ITepexonuth oT CJIIOBECHOU
(hopMyIHUpOBKHM 3a1auu K e€ anreOpanmueckoit
MOJIEJIM C MOMOIIBIO COCTABJICHHUS YPaBHEHUS,
WHTEPIIPETUPOBATH B COOTBETCTBUH  C
KOHTEKCTOM 33]1a4y MMOJYyYECHHBIN pe3yybTarT.

[Ipumensars CBOMCTBa YHMCIOBBIX
HEpPaBEHCTB [UJIsl CPABHEHUS, OLICHKH, pEIIaTh
JIMHENHbIE HEPABEHCTBA C OJHOW MEPEMEHHOM,




JlaBaTh rpaduyecKyro WJUTIOCTPAITNIO
MHO>KECTBa PELICHUI HEpaBEHCTBA.

YpaBHeHUs U
HepaBeHCTBa. CUCTEMBI
ypaBHEHUU

13

Pemrate JIMHEWHBIC, KBaJpaTHbIE
YpaBHEHUSI M paUMOHAJbHbIC YpPaBHEHUS,
CBOJIAIIIMECS K HUM, CUCTEMBI JIByX YpaBHCHUH
C IByMs MEPEMEHHBIMH.

[IpoBoauTh mpOCTEHIIME HCCIENOBAHUS
YPaBHEHUU U CUCTEM YPAaBHEHMWI, B TOM YHCIIE
C MPUMEHEHHEM T'papUUYECKUX TMPECTaBICHUN
(ycraHaBiMBaTh, WMEET JIM YypaBHCHHE WJIU
CHUCTEMa YPABHEHUI PEUIEHUS, €CIIM UMEET, TO
CKOJIBKO, U TIpOYee).

[Tepexonuth oT CJIOBECHOH
(hopMyTUPOBKH 3aauu K €€ anreOpanveckoit
MOJIEJIM C NOMOUIBIO COCTABJICHUSI YpPaBHEHUS
WJIM CUCTEMBI YPABHEHHM, HHTEPIIPETUPOBATH B
COOTBETCTBUH c KOHTEKCTOM 3aJ1a49un
MOJIYYeHHBIH pe3ynbTarT.

[IpumensaTh CBOMCTBA YUCIIOBBIX
HEPABEHCTB [JIi CPAaBHEHHUS, OLECHKHU, pEIaTh
JIMHEWHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOU
U HUX CHCTeMbl, JlaBaTh TIpadUUecKylo
WJUTIOCTPALIMIO MHO>KECTBa peleHui
HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

YpaBHeHUs U
HEpaBEHCTBA.
Hepasencrpa

12

Pemats JINHEWHBIE, KBaJIpaTHbIC
YpaBHEHUsT U palMOHAIbHBIE YpaBHEHUS,
CBOJIAIIIMECS K HAM, CUCTEMBI JIByX YpaBHCHUUI
C ABYMs IEPEMEHHBIMH.

[IpoBoauThs mpoOCTENIIME HCCIIENOBAHUS
YpPaBHEHUHN U CUCTEM YPAaBHEHUM, B TOM YHUCIIE
C MPUMEHEHHEM TpaPUUYECKUX TMPECTaBICHUN
(ycraHaBiuBaTh, WMEET JIM YypaBHEHHE WIIU
CHUCTEMa YpPaBHEHUH PEUIEHUs], €CIIU UMEET, TO
CKOJIbKO, U TIpouee).

ITepexonuthb oT CJIOBECHOU
hopMynUpOBKU 3aauu K €€ anreOpanveckoit
MOJENN C TOMOIIBIO COCTAaBJIEHUSI YPABHEHUS
WM CUCTEMBI YPaBHEHUM, UHTEPIIPETUPOBATH B
COOTBETCTBUU c KOHTEKCTOM 3a7a4u
MTOJTYYEHHBIN pe3yJIbTar.

[Ipumensars CBOMCTBA YHCIIOBBIX
HEPABEHCTB JI CPAaBHEHHUSI, OLIEHKH, pElIaTh
JIMHEHHbIE HEPAaBEHCTBA C OJHOW IEPEMEHHOMN
WU WX CHCTEeMBI, JaBaTh TpaduUecKyro
WUTIOCTPALUIO MHOKECTBA peleHui
HEpPABEHCTBA, CUCTEMbI HEPABEHCTB.

®yHkuyuu. OCHOBHBIE
NOHsTHS. YncaoBbie

14

ITonumats )51 HCIIOJIB30BaTh
(I)YHKLII/IOHaJ'ILHBIC IIOHATHUA W A3BIK (TCpMI/IHLI,




byHKIUHA

CUMBOJIMYECKHE O00O03HAYCHHS), OIPEILIITh
3HaueHue (QYHKIMHU MO 3HAYEHUIO apryMeHTa,
OlpeNeNaATh  CBOMCTBA (QYHKUMHM 1O €&
rpapuxy.

Ctpouts  rpadukd  dIEMEHTApHBIX
byHKIUH BUaa:

y=kix,y=x2, y=x3,y = x|, y = Vx,
OIMCHIBATh CBOMCTBA YHCIIOBOM (pyHKLIMU 1O €8
rpaduxy.

9 [ToBTOpeHHE 1 6 Pemiate ypaBHeHUs, HEPAaBEHCTBA U CUCTEMBI
0606H_ICHI/IC HCPABCHCTB.
Htoro 102
I'eomeTpust
Ne HazBanue TeMbl Komnunue XapakTeprucTUKa OCHOBHBIX BHIOB
CTBO NesITeNIbHOCTH YUYE€HUKA
4acoB
1 YeTbIpexyroabHUKU 12 Pacno3nasats OCHOBHEIE BHUIBI
YeThIPEXYTOIbHUKOB, X 9JIEMEHTEI,
MOJIb30BAaThCS WX CBOWCTBAMHU MPHU PEIICHUU
TCOMETPHUYCSCKUX 3a7ad.
2 Teopema ®aneca u 15 Brnanete noHsATHEM CpelHEW JIMHUU
TeopemMa o TPEYrOJbHUKA M Tpameuuu, MPUMEHSATh HX
IPOTOPIUOHATBHBIX CBOWCTBA TpPU PEIICHUH TI'e€OMETPHUICCKHUX
OTpe3Kax, HoA00HbIE 3aga4. Ilomb3oBaTeca Teopemoint daneca u
TPEYrONbHUKH TEOPEMO O TMPOMOPLUUOHAIBHBIX OTpe3Kax,
OPUMEHATh HMX JUIsl PELICHUS MPaKTHYeCKUX
3aJ1a4.
[TpumeHsITH TIPU3HAKU 10 100MsT
TPEYTOIHPHUKOB B PEHICHUH T€OMETPHUICCKHX
3a7ad4.
3 IImomans. Haxoxxnenue 14 Beraucnsate  (pa3nmuyHBIME - CIOCOOAMM)
rIonaaei IJIOIIAdh TPEYroJbHUKA u TIOIAIU
TPEYTOJILHUKOB MHOTOYTONBHBIX  (uryp (mONb3ysach, TIHe
MHOTOYTONBHBIX (BUTYD. Heo0X0IMMO, KaJbKynsaTopoMm). lIpumeHsATh
TI10mIaIM MoI06HBIX MTOJIYYCHHBIC YMCHHS B MIPAKTHYSCKUX 3aadax.
uryp
4 Teopema IIudaropa un 10 [Tonp3oBatbes Teopemoii Iludaropa s
Hayvaja TPUTOHOMETPUU pElIeHUs TEOMETPUYECKUX U TMPAKTUIECKUX
3amad. CTpOUTh MaTeMaTHYECKYI0 MOJCIb B




MPaKTHYECKUX  3a/JadaX,  CaMOCTOSITEIBHO
JienaTh 4epTeX U HaXOJAUTh COOTBETCTBYIOIIUE
JUINHEL.

5 VYTIbl B OKPY>KHOCTH. 13 Bnagerp MNOHATHSAMM BIMCAHHOIO U
Bnucannsie u [EHTPAJIBHOTO yIJIa, UCIOJIb30BaTh TEOPEMBI O
OIKMCaHHbIE BIIMCAHHBIX yIWIaX, yriax MEeXIy Xopaamu
YEeTBHIPEXYTONBHUKH. (cexymmmu) W yriie Mexay KacaTelbHOM u
KacaTelnbHEIE K XOPJIOM MpHU PEIICHUH T€OMETPUUECKHUX 3a/1au.
okpyxHoctr. Kacanue Bnaners MTOHSATHEM OIIMCAHHOT'O
OKpYKHOCTEI YETBIPEXYTOJIbHUKA, TPHUMEHSIThH  CBOMCTBA
OMMUCAHHOTO YETHIPEXYTOJbHUKA IIPU PEUICHUHU
3aja4.
.6 [ToBTOpEHME, 4 Pemate 3amaun Ha mpuMeHEeHHE POPMYIT
00001IeHNE 3HAaHUI IJIOMIAJIEH YeThIPEXYTOJLHUKOB. PemaTh
3a/1aud Ha IpUMeHeHue TeopeMsl [Tudaropa.
Pemrate 3a1aun Ha BIIMCAHHBIN U HEHTPAJIbHBIN
yroJ.
Htoro 85
9 kaacc
Anreopa
No Konmue XapakTeprucTUKa OCHOBHBIX BHUIOB
Ha3Banne teMbl CTBO JIeATETbHOCTH YUYEHUKA
4acoB
9 CpaBHuBaTh u YHOpsI0UNUBaTh
1 Ypcna 1 BRIUUCIICHHUS. panuoHaIbHbIE U UPPALIMOHAIBHBIE YHCIIA.
JleicTBUTENbHBIC YKCTIA BreinonasaTe apudmMernueckue IEUCTBUS
C PaIlMOHAJILHBIMU YUCJIAMH, COYETasl yCTHHIE U
MHCHbMCHHBIC PUEMBI, BBITIOJIHSATh
BBIYKCIICHHS] C UpPALMOHAIBHBIMU YUCIaMHU.
HaxoauTh 3Ha4YeHHS CTEIEHEH C ICIIBIMU
MOKa3aTeJSIMU M KOPHEH, BBIYUCIIATH 3HAYCHUS
YUCJIOBBIX BBIPAKEHUM.
OKpyriaTh  J€UCTBUTENbHBIE  YHKCIA,
BBINIOJIHSTH MIPUKHIKY pe3yibTaTa
BBIYMCIICHHH, OLIEHKY YMCIIOBBIX BBIPAKEHUM.
2 VYpaBHeHus u 14 Pemlare  nuHENHBIE U KBaJpaTHbIC
HEpaBEHCTBA. ypaBHeHus. Pematb  TeKCTOBBIE  3aJauu
YpaBHEHUsI C OTHOU anre0panvecKuM CrrocoOoM ¢
MepEMEHHON
3 VYpaBHeHus u 14 Pemlare  nuHENHBIE U KBaJpaTHbIC

HepaBeHCTBA. CUCTEMBI

yYpaBHEHUS, YpaBHEHHs, CBOJSIIUECS K HUM,
MIpOCTENIINE NpOOHO-pallMOHAIbHbIE




ypaBHEHUH

ypaBHEHUS.

Pemate cucTteMbl IBYX  JIMHEHHBIX
YpaBHEHUH C IBYMsI IEPEMEHHBIMU U CHUCTEMBbI
JIBYX ypaBHEHHH, B KOTOPBIX OJIHO YpaBHEHHUE
HE SIBJIIETCS JIMHEHHBIM.

Pemate TEKCTOBEIE 3aJa4u
anreOpanvdeckuM  crmocodoM ¢ MOMOIIBIO
COCTABJICHUSI YPAaBHEHMSI WJIM CUCTEMBI JIBYX
YpaBHEHUH C ABYMsI IEPEMECHHBIMH.

YpaBHeHus u
HEPABEHCTBA.
HepasenctBa

16

Pemate TEKCTOBEIC 3aa4yn
anreOpandeckuM  CrmocodoM ¢ MOMOIIBIO
COCTABJICHUSI YPAaBHEHMSI WJIM CUCTEMBI JIBYX
ypaBHEHUH C JBYMS MEPEMEHHBIMH.

Pemate JIMHEHBIC HEpPABEHCTBA,
KBaJ[paTHbIC HEpaBEHCTBA, M300paxarh
pEllIEHHE HEPAaBEHCTB HA YHCIOBOW MPAMOM,
3aIlMChIBATh PEIICHUE C TIOMOIIBI0 CHMBOJIOB.

OyHKIMHU

16

PacriosHaBath  (QYHKIMH  HM3Y4CHHBIX
BH/IOB. IToka3sIBaTh CXEMATHICCKH
PACIOIOKEHHEe HAa KOOPIMHATHOW IUIOCKOCTH
rpadukoB GyHkimii Buga: Yy = kX, y = kx + b, y
=kix,y=ax2+bx+c,y=x3 y=x,y=|x|
B 3aBHCHUMOCTH OT 3HaueHUN KOd(HUIIMEHTOB,
OTIMCHIBATH CBOMCTBA (DYHKITHIA.

Crpouth U u300paXkaTb CXEMaTHYECKH
rpaduKu KBaJpaTHUHBIX (YHKIUI, OMHMCHIBATDH
CBOMCTBa KBAJApPAaTUYHBIX (QYHKIMA 1O HX
rpadukam.

Pacnio3HaBaTh KBaJpaTHUHYIO (DYHKIUIO
o bopmye, IIPUBOAUTH IPUMEPBI
KBaJIpaTUYHBIX (YHKIHUN U3 peanbHOU JKU3HH,
(U3HUKHN, TEOMETPHH.

YucioBele
OCJIEIOBATEILHOCTH

15

PacrioznaBate  apudmeruyeckyro U
T€OMETPUUYECKYI0 TPOTPECCUU TIPHU  Pa3HBIX
crnoco0ax 3ajaHusl.

BrimoassaTs BBIUHCIICHHS c
WCTONIb30BaHWEeM  (OpMyl  N-r0  4JeHa
apudmeTuyecKoit u reOMEeTPUYECKON
MPOTPECCUI, CYMMBI TIEPBBIX N WICHOB.

N3obpaxath YJICHBI
MOCJIEA0BATEIILHOCTH TOYKaMH Ha
KOOPJAMHATHOU MJIOCKOCTH.

Pemrate 3a/a4y, CBSI3aHHBIC C

YHUCJIOBBIMH IIOCJIICAOBATCIBHOCTIMH, B TOM
qucjac 3aaadyd U3 peaHBHOﬁ KHN3HHU (C
HCIIOJIb30BAHHUEM  KaJIIBKYJIATOPA, I_II/I(I)pOBBIX




TEXHOJIOTHI).

[ToBTOpEHME,
0000111eHHE,
CUCTCMaTu3aluAa
3HAHUH
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CtpouTh rpaduk KBaApaTUIHON PYHKITUH.
[TpumensaTH POpMyITBI O0IIETO UIICHA
apuMeTHUECKON 1 TeOMETPUIECKON
nporpeccuid. [IpuMeHATh GOPMYIBI CyMMBI
MEPBBIX N- YWICHOB apuPMETHUECKON U
reoMeTpuyeckou mporpeccuii. Pemars
CUCTEMBI JIBYX JINHEWHBIX YPABHEHUH C IBYMs
nepeMeHHbIMU. Pemars HepaBeHCTBa BTOPO
CTEIEHU C OJIHOM MEepEeMEHHOU

Hroro
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I'eomerpust

Ne

HazBanue teMnl

Komnmnue
CTBO
qacoB

XapakTepucTHUKa OCHOBHBIX BUI0B
NEATEIIbHOCTH YYEHHKA

Tpuronomerpus.
TeopeMbl KOCUHYCOB U
CuUHycOB. Pemienne
TPEYrOJIbHUKOB

16

3HaTh TPUTOHOMETPHYECKHE (PYHKIUU
OCTPBIX YIJVIOB, HAaXOAUTh C HUX IIOMOIIbIO
pa3inyHble  3JEMEHTbl  MPSAMOYTOJBHOIO
TPEYrolbHUKA («pElIeHHE MPSIMOYTOJbHBIX
TPEYroJbHUKOBY»). HaxomuTe (C mOMOILIBIO
KalIbKyJIsITOpa)  JJUMHBI W yIJIBL 0
HEeTa0JINYHBIX 3HAYEHUH.

[Tonb3oBarbes (popmynamu NpUBEACHUS
u OCHOBHBIM TPUTOHOMETPUUECKUM
TOKJECTBOM JJII HAaXOXKJIEHUS COOTHOIICHUN
MEXy TPUTOHOMETPUUECKMMU BETNYMHAMH.

Hcnons30Bare TEOpEMBI CHHYCOB U
KOCHHYCOB JUIsl HAaXOXKJEHHUS  pa3IMuHBIX
JJIEMEHTOB TPEYTrOJIbHUKA («permienue
TPEYroJbHUKOB»),  MPUMEHATh  HUX  MpHU
PELIEHNN T€OMETPUYECKUX 3a1ad.

[IpeoOpazoBanue
noao0us. Merpudeckue
COOTHOIIICHUS B
OKPYXHOCTH

10

Brnagets nonsTussMu npeoOpa3zoBaHus
110100151, COOTBETCTBEHHBIX 3JIEMEHTOB
nofao0HbIX guryp. [Tons3oBaThbes cCBOMCTBAMU
101001s1 MPOU3BOJIbHBIX (DUTYD, YMETh
BBIYUCIISITH JJIMHBI U HAXOAUTH YIJIBl Y
no100HBIX (uryp. [IpumeHsTH CBOICTBA
1o100us B MPaKTHUECKUX 3aj]ayax.

Bexkrops!

12

ITons30BaThCA TeopemMamMu o
MIPOU3BEICHUU OTPE3KOB XO0pI, 0
MPOM3BEICHUH OTPE3KOB CEKYIIUX, O KBaJparTe
KacaTeJbHOM.




[Tonb30BaTbes BEeKTOpaMH, MOHUMATh UX
TCOMETPUYECKHH W (PU3WYECKHA  CMBICI,
NPpUMCHATH UX B PCIICHHUU T'COMCTPHUYCCKUX U
¢usnueckux 3amad. [IpuMeHSTH CcKalsipHOE
IPOU3BEIEHUE BEKTOPOB IJISl HAXOXKJIEHUS
JUIMH U YTJIOB.

4 JlexapToBbI 9 [Tonb30BaThcsi METOJIOM KOOPAMHAT Ha
KOOpJMHATHI Ha IUIOCKOCTH, TIPUMEHATH €ro B  PEIICHUU
IUIOCKOCTH TEOMETPHUYECKUX U MPAKTUICCKUX 3a]1a4.

5 [TpaBuiibHbIE 8 Brnagerp  MOHATHSIMHM — NPaBUIBHOTO
MHOTOYTOJIbHUKH. MHOTOYTOJIbHUKA, JJIMHBI OKPY>KHOCTH, JIJTMHBI
JIiMHa OKPY»KHOCTH U IYyTH OKPY)KHOCTH W PaJWaHHONW MeEphl YIIIa,
IUIOIIaAb Kpyra. YMCTb BBIYHUCIIATH IJIOMAAbL Kpyra W C€ro
Brrumcienue yacteid. [IpuMeHSATH MOJIyYeHHbIE yMEHUS B
TIomanei MPAKTHYECKUX 3a7a4ax.

6 JIBMKEHHUS TNIOCKOCTH 6 Haxomuth ocu (MU TEHTPBI) CHUMMETPUHU

¢buryp, NPUMEHSATh JBH)KEHUS IUIOCKOCTH B
IPOCTEUIINX CIIYqasiX.

7 IToBTOpEHME, 7 Pemars 3a1aun Ha IPUMEHEHNUE TEOPEMBI
o0o01ieHue, CHUHYCOB M KOCHHYCOB. Pemarsp 3a1auu Ha
CUCTEMATH3ALM npuMeHeHne GopMyIl JJIMHbI OKPYKHOCTH U
3HAHUHU IJIOIIAAUN KpyTa.

Hroro 68

6. [lnanupyemble pe3yJibTaThl 0CBOEHHS Kypca
MareMaTuka

JIn4HOCTHBIE pe3ybTaThl OCBOEHHUS NPOTrpaMMbl yueOHOro kypca «MaremaTHka»
XapaKTEepU3YIOTCS:

1) maTpuoTHYecKoe BOCIIUTAHHE:

IPOSIBIIEHUEM MHTEpeca K IMPOLUIOMY M HACTOSILEMY POCCHUMCKOM MAaT€MaTHKH,
LIEHHOCTHBIM OTHOIIEHUWEM K JOCTHKEHUSM POCCUHCKHX MAaTEMATUKOB M POCCHHCKON
MaTeMaTUYeCKOH IIKOJIbI, K HCIOJIb30BAHUIO 3TUX JIOCTHXKEHUH B APYTUX HayKax M MPUKIIATHBIX
chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TOTOBHOCTBIO K BBINIOJHEHUIO OOS3aHHOCTEH TIpaXJaHHMHA M pean3allid €ero Ipas,
NpEJCTaBJICHUEM O MaTEeMAaTUYECKUX OCHOBAaX (YHKIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYP,
SIBJICHHUM, TPOIEAYP TPakJTaHCKOTO OOIIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXXJIEHUIO ITUYECKUX MPOOJeM, CBA3AHHBIX C MPAKTHUYECKUM NPHUMEHEHUEM JIOCTHKEHUI
HayKH, OCO3HAHMEM BaKHOCTH MOPaJIbHO-3THUYECKHUX IIPUHLIUIIOB B I€ATEIBHOCTH YUEHOTIO;

3) Tpya0BO€E BOCHIUTAHHE:




YCTaHOBKOM Ha aKTHMBHOE YYacCTHE B PEIICHMM MPAKTUYECKUX 3aJad MaTeMaTH4EeCKOMN
HAIpPAaBJIEHHOCTH, OCO3HAHHEM BaXHOCTH MAaTeMaTU4YecKoro o0pa3oBaHUs HA MPOTSHKEHUU BCeil
JKU3HU JJIs1 YCIEITHON MPO(PECCHOHANBHON NEATeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIUBUIYATbHOW TPACKTOPHH OOpa3OBaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K SMOLIMOHAJIBHOMY M 3CTETHYECKOMY BOCHPHUSITHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHHH, pACCyK/ICHUIM, YMEHUIO BUACTh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOIO NMO3HAHUSA:

OpUEHTAIle B AESITEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyuYHBIX MPEACTAaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS YEIOBEKa, MPHUPOABI W OOIIECTBA, MOHUMAaHUEM
MaTEeMaTHYECKON HayKh Kak c(epbl YeIOBEYECKOW NEATENhbHOCTH, JTaloB €€ pa3BUTHS U
3HAYUMOCTH JIJIs1 Pa3BUTHUS LIMBUIM3ALMHU, OBJIAJCHUEM S3bIKOM MAaTEMATHKU U MAaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM I[IO3HAHUS MHUpA, OBJAJCHUEM MPOCTEUIIMMHM HaBbIKAMU
HCCIIEIOBATENIbCKON JIEATEIIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (GopMHpoBaHHe  KYJLTYPbl  310POBbS M
3MOLMOHAJIBLHOIO 0JIArONOJIYYHS:

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKUE 3HAaHUS B HMHTEPECAX CBOETO 3/10POBbS,
BEJICHUS 3JJ0POBOTO 00pa3a >KM3HHU (310pOBOE MUTAHHE, COATAHCUPOBAHHBIM PEKUM 3aHSATUN U
OTIIbIXa, peryyspHas Qu3udeckas aKTHBHOCTh), CHOPMHUPOBAHHOCTHIO HAaBBIKA pe(IICKCHUH,
MpU3HAHHEM CBOETO MpaBa Ha OIIMOKY U TAKOTO K€ MpaBa JIPYroro 4eJIoBeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpUEHTAIIMEH HAa MPUMEHEHHE MAaTEMaTUYECKUX 3HAHWM IS pelIeHus 3ajiad B 00JacTH
COXpPAHHOCTH OKPYXKAIOIIEH cpefbl, TUIAHUPOBAHUS TOCTYNKOB W OIIEHKM HMX BO3MOXHBIX
MOCNEACTBUM ISl OKPYXKAIOLIEH Cpe/bl, OCO3HAHUEM TJI00AJIbHOTO XapaKTepa HKOJIOTMYECKUX
npo0JsieM U MyTel X pelieHus;

8) apanTanus K U3MEHAIOIMMCS YCJIOBUSIM COLUAJIBHON U IPUPOAHOI Cpeabl:

TOTOBHOCTBIO K JCHCTBUSM B YCJIOBHSX HEOMPENEIEHHOCTH, TOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 MPaKTUUYECKYIO NEATEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y IPYTUX
JI0JIel, MpuoOpeTaTh B COBMECTHOM NIEATENHHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIBITA JIPYTHUX;

HEO0OXOIMMOCThIO B (POPMUPOBAHUYN HOBBIX 3HAHUH, B TOM 4YHciie (HOPMYyIUPOBATH UJIEH,
MOHSITHSI, TUIOTE3bI 00 00BEKTaxX M SBICHUSX, B TOM YHCIIE paHee HEM3BECTHBIX, OCO3HABaTh
nedUIUTH COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH, MIIAHUPOBATH CBOE Pa3BUTHE;

CITOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCIPHUHUMATH CTPECCOBYIO
CUTYyaIlMI0 KaK BBI30B, TPEOYIOUIUN KOHTPMEp, KOPPEKTUPOBATH MPUHUMAEMbIC PEIICHUS U
neicTBUs, POPMYTUPOBATH U OLEHUBATH PUCKH U TIOCTEACTBUS, (OPMHUPOBATH OIIBIT.

METANPEAMETHBLIE PE3YJIbTATHI

Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE H1eHCTBUS

ba3oBble JJjoruyeckue JeMcTBUA:
® BLBISIBJISITH U xapaKTepmoBaTL CymeCTBeHHI)Ie HpI/ISHaKI/I MaATEMAaTUYCCKUX 06T)eKTOB,
MOHSITHUI, OTHOIICHUH MEXIy MOHATHUSAMH, (OPMYITHpPOBATH OMpPENEICHUS MOHSATHUH,
YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIMHI, OCHOBAHUS JIsl 00OOIICHUS 1
CpaBHEHMS, KPUTEPUHU IPOBOAMMOIO aHAIIN3A;
® BOCIPUHUMATh, (HOPMYIHUPOBATh U MPEOOPA3OBBIBATH CYXKACHUS: yTBEPAUTEIbHBIE U
OTpHUIIATEIbHBIE, €IMHUYHBIE, YACTHBIE U OOIIHNE, YCIOBHBIC,



® BBISIBJIATH MAaTEMAaTUYSCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHBOpEUUs B (aKTax,
TAHHBIX, HAOMIOACHUSX W YTBEPXKACHUAX, NpeJiaraTb KPUTCPUU ISl BBISBICHHS
3aKOHOMEPHOCTEW ¥ IPOTUBOPEUHIL;

e JieNaTh BBIBOJABI C KCIIONH30BAHHUEM 3aKOHOB JIOTHKHU, JCTYKTHBHBIX M WHIYKTHBHBIX
YMO3aKIIOUeHUN, YMO3aKIIFOUEeHUH 110 aHAJIOTUH;

e pa3bupaTh OKA3aTEIHCTBA MATEMATHUYECKUX YTBEPXKICHUH (IIPSAMBIC U OT MPOTHBHOIO),
MPOBOJAMUTH CAMOCTOSATEIHLHO HECIOXKHBIE JI0KA3aTelIbCTBA MaTeMaTUYecKuX (aKToB,
BBICTpAaUBaTh apryMEHTAIMIO, MIPUBOIUTH MPUMEPBl U KOHTPIPUMEPHI, 00OCHOBHIBATH
COOCTBEHHBIE PACCYKJICHHUS;

e BBIOMpaTh CHOCOO pemieHus y4ueOHOW 3amauu (CpaBHUBATh HECKOJBKO BapHaHTOB
peleHus, BRIOMpaTh HauOojee MOAXOMAIIUN ¢ YIETOM CaMOCTOSATEIHHO BBIICICHHBIX
KPUTEPHUEB).

Ba3oBrble ucciaenoBareLCKue AeiiCTBHA.

® JCMOJBb30BaTh  BONPOCHI  KaK  HCCIENOBATENIbCKUM  HMHCTPYMEHT  IO3HAHUA,
dbopMynupoBaTh BOMPOCHI, (PUKCUPYIOIIHE MPOTUBOPEUNE, IPOOIeMy, CaMOCTOATEIHHO
YCTaHABIIMBAaTh MCKOMOE M JaHHOE, (OPMHUPOBATH THUIOTE3Y, apryMEHTUPOBATH CBOIO
MO3UIINI0, MHEHUE;

® I[IPOBOJIUTH IO CAMOCTOSATEIBHO COCTaBJICHHOMY IUIaHY HECIOXKHBIA HKCIIEPUMEHT,
HEOOJIbIIOE HCCIIEOBAHME [0 YCTAHOBJIEHHIO OCOOEHHOCTEM MaTeMaTH4ecKoro
00BeKTa, 3aBUCUMOCTENH 00BEKTOB MEXYy COOO0I;

® CaMOCTOSITeITLHO (POPMYIUPOBATH OOOOIICHUS U BBIBOBI IO PE3yJIbTaTaM IMPOBEAEHHOTO
HaAOIO/IEHUs, HCCIEOBaHUs, OLICHUBATh JOCTOBEPHOCTHh IOJTYYEHHBIX PpPE3YJIbTaTOB,
BBIBOJOB 1 0000IIEHNI;

® TIPOTHO3UPOBATH BO3MOKHOE PAa3BUTHE MPOIIECCa, a TAKKE BBIIBUTATh MPEINOI0KEHUS O
€ro Pa3BUTHH B HOBBIX YCIIOBHSX.

Padora ¢ undpopmanmeii:

® BBISIBJIATH HEJIOCTATOYHOCTh U H30BITOYHOCTH MH(OPMAITIH, JTAHHBIX, HEOOXOIUMBIX IS
pelieHus 3a1a4u;

® BBIOMpPATh, AHAIM3UPOBATH, CHCTEMATH3UPOBATh M HHTEPIPETHPOBATH HWH(OpMAIHIO
pa3IMYHBIX BUJOB U (HOPM MpE/ICTaBICHHUS,

e BpIOUpaTh (hopMy IMpeacTaBieHUs MHDOpPMALMU U WUIIOCTPUPOBATH pelIaeMble 3a1auu
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHAIIMSIMH;

® OIICHUBATh HAAEKHOCTh WH(OPMAIIUU MO KPUTEPUSIM, MPEIJIOKEHHBIM YUUTEIIEM WIH
c(hOpMYyIMPOBAHHBIM CAMOCTOSITENTHLHO.

KoMMmyHuKaTHBHBIE YHHBepcaIbHbIe YyueOHbIe el CTBHUS:

® BOCIPUHUMATH U (POPMYITUPOBATH CYXKJACHHUS B COOTBETCTBUU C YCIOBHSIMH H LIETISIMU
oO1IeHust, sICHO, TOYHO, TPaMOTHO BBIpaXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOJy PEUIeHHUs 3a7a4d, KOMMEHTHPOBATh
MIOJIy4EHHBIA pe3yibTarT;

e B Xxo0Jie 00CYyX/eHHUs 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYX/1aeMOil TeMbl, MPOOIEMBI,
peliaeMoii 3a/1a4un, BHICKa3bIBaTh UJIEU, HAIICTICHHbIE HA TMOUCK PEIIEeHUs, COMIOCTABIATh
CBOM CYXKJEHUS C CY)KIEHHUSMHU JPYTrUX YUYACTHUKOB JMajora, 0OHapyKUBaTh pa3indue
U CXOJICTBO TO3HIMH, B KOPPEKTHOW ¢dopme (GopMyInpoBaTh pa3zHOTIACHSA, CBOHU
BO3PaKEHNS,

® TIPEACTABISITh PE3yJAbTAThl PEIICHUs 3a/ay, dKCIEPUMEHTA, MCCIEIOBAHUSA, MPOEKTA,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS] ¢ y4€TOM 3aJad NpPEe3eHTAlud |
0COOEHHOCTEH ayTUTOPUH;



® TIOHMMATh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHAHON M WHIUBUAYAIBHON paOOTHI MPH
peleHnr y4eOHbIX MaTEMaTHUECKUX 3a71a4;

® TPUHUMATH IeIb COBMECTHOW JNIEATEIHHOCTH, IUIAHUPOBATh OPTraHU3AIUI0 COBMECTHOU
paboThl, pacpeAensaTh BUABI paboT, T0roBapuBaThCs, 0OCYKIATh MPOLECC U Pe3yabTar
paboThI, 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;

® yYacTBOBATh B IPYMIIOBBIX (opmax paboThl (00CYXIeHHsI, 0OMEH MHEHHUSMHU, MO3TOBBIC
HITYPMBI U IPYTHE), BBIIOIHATH CBOIO YacTh Pa0OTHI U KOOPAUHUPOBATH CBOM JCHCTBUS
C IpYT'MMH YJ€HaMH KOMAaH[bl, OLEHMBATh KaYeCTBO CBOETO BKJIAJa B OOIIUI MPOIYKT
10 KpUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMOJCHCTBHS.

PeryasiTuBHbIe YHHBEpPCcAJbHbIE YUeOHbIE 1eliCTBHS

Camoopranu3anus:
® CaMOCTOSITEIbBHO COCTaBIIATh IUIAH, QJITOPUTM peUIeHUs 3agavyd (WIM €ro 4YacTh),
BBIOMpPATh CIOCOO pemeHus ¢ Y4ETOM HUMEIOIIMXCS PECYpCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMeHTHUPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEUICHUU C y4ETOM
HOBOH MH(OpMAIHH.
CaMOKOHTPOJIb, IMOIIMOHAJILHBI HHTEJJIEKT:
® BIAJCTh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJISI TpoIlecca W pe3yibTara pPelieHus
MaTeMaTHYECKON 3a1a4H;
® TpPEIBUICTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTH NPHU PEIICHUU 33Ja4d, BHOCHUTH
KOPPEKTUBBI B JCATEIHBHOCTh HA OCHOBE HOBBIX OOCTOSITENICTB, HAMICHHBIX OIIHNOOK,
BBISIBJICHHBIX TPYIHOCTEH;
® OIICHHUBAaTh COOTBETCTBUE PE3yJbTaTa JEATEIbHOCTH MOCTABICHHOW LEIH U YCIOBUSM,
OOBSCHATH MPUYUHBI JTOCTUKEHUS WIIM HEJOCTUKEHUS 11€JIM, HAXOJAUTh OIMUOKY, 1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoniy oOydeHuss B S kJjacce OOydYarOMMICS TOJYYUT CIEAYIONIHUE TMPEIMETHbIE
pe3yabTaThI:

Yuciaa 1 BBIYMCTIEHUS

[ToHnMaTh ¥ MPaBUIBHO YMOTPEOIATh TEPMHUHBI, CBA3aHHBIE C HATypaIbHBIMU YHCIIAMHU,
OOBIKHOBECHHBIMU M JICCATUIHBIMU JIPOOSMHU.

CpaBHUBATh U YIOPSI0YMBATH HATYPAILHBIC YUCIIA, CPABHUBATH B MPOCTEHIINX CITydasx
OOBIKHOBEHHBIE APOOU, AeCATUIHBIE APOOH.

COOTHOCUTH TOYKY HAa KOOPJAWHATHOW (YHCIOBOW) MPSIMOM C COOTBETCTBYIOIIUM €M
YUCJIOM U U300paxkaTh HATypabHBIC YHCIIa TOYKAMH Ha KOOPAUHATHOM (YUCIIOBO) IPSIMOIA.

BEImomHATE apudMeTHIecKre ICHCTBHUS ¢ HAaTYPAIbHBIMH YHCIIAMH, ¢ OOBIKHOBEHHBIMH
JIpOOSIMU B MPOCTEUIITUX CITyJasiX.

BrInonHATE TPOBEPKY, PUKUIKY PE3YIbTaTa BEIYUCICHUN.

OKpyTIsTh HATYpaIbHBIC YHCIIA.

Penrenne TeKCTOBBIX 327124

Pemath TekcToBBIE 3aaUK apUPMETUUECKUM CIIOCOOOM U C MTOMOIIBI0 OPTaHU30BAHHOTO
KOHEYHOT0 Tiepedopa BCceX BOZMOKHBIX BAPUAHTOB.

Pemate 3amaun, coaepikaiiie 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIMYUHBI: CKOPOCTh, BpEMS,
paccTosiHuE, IIeHa, KOJIMYECTBO, CTOUMOCT.

Hcnonp30BaTh KpaTKueE 3aITUCH, CXEMBI, TaOIHUIIBI, 0003HAUEHUS TIPH PEIICHUH 3a7ad.



[Tonp30BaThbCsi OCHOBHBIMHU €UHUIIAMU U3MEPEHUS: IIEHbI, MACChI, PACCTOSIHUSI, BPEMEHHU,
CKOpPOCTH, BbIpaXKaTh OJTHA €AMHUIbI BETUYMHBI YEPE3 IPYTHE.

W3Briekarh, aHAIM3UPOBATh, OIEHUBATH MH(OPMAIINIO, MPEACTABICHHYI0 B Ta0nHIle, Ha
CTOJIOYATON JauarpamMme, UHTEPIPETUPOBATH MPEICTABICHHBIC JAaHHBIC, UCMOJIb30BaTh JaHHbBIC
MIpY PEUICHUHU 3a/a4.

Harasinnasi reomerpust

[Tonp30BaTbCsi TEOMETPUUYECKUMHU MOHATUAMM: TOYKA, MOpsiMas, OTPE30K, JIyd, Yrodi,
MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBOIUTE TPUMEPHI OOBEKTOB OKPYXKAIOMIETO MHpA, UMEIOMUX (GOopMy H3yUdEeHHBIX
reOMEeTpUUYECKHUX (puryp.

Hcnonb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYK) C yrjaMHl: BEpIIMHA, CTOpPOHA, C
MHOTOYTOJIbHUKAaMH: yroJjl, BEPUIMHA, CTOPOHA, JUArOHajlb, ¢ OKPYXKHOCTBIO: pagnycC, JUaMETP,
LEHTP.

N300pakaTh HW3y4YeHHBIC T'€OMETpUUYECKHE (UTYPhl HA HEJIWHOBAHHOW W KJIETYATOMU
Oymare ¢ TOMOIIBIO IIUPKYJIS U TMHEHKH.

Haxomute mmHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C IMOMOILIBIO JIMHEWKH,
CTPOUTH OTPE3KU 3aJaHHOM JJIMHBI; CTPOUTH OKPYKHOCTh 33JIaHHOTO PaJnyca.

Hcnonb30BaTh CBOMCTBA CTOPOH U YIJIOB IPSIMOYTOJIBHUKA, KBaApaTa JUisl UX HOCTPOECHHUS,
BBIYMCIICHUS TUIOIIA/IA U TIEPUMETPA.

Brruucnsate nepumeTp U oML KBajapaTa, NpsMOYroJibHUKA, (PUTYp, COCTABIICHHBIX W3
MPSIMOYTOJIBHUKOB, B TOM 4HCIIe QUTYP, N300pKEHHBIX HA KJIETYATON Oymare.

[Tonp30BaThbCsi OCHOBHBIMHU METPUYECKMMHU EIWHMUIIAMU W3MEPEHUs] JJIMHBI, IUIOIIAJIHN;
BBIPAXKATh OJHU €AMHUIIBI BEIMYMHBI U€pe3 JpPYrue.

Pacnio3naBare mapamienenurnien, KyO, MCMOJIB30BaTh TEPMHUHOJIOTHIO: BEpIINHA, pedpo,
rpaHb, U3MEPCHHS, HAXOUTh H3MEPCHUS NapaJuIelienumnea, Kyoa.

Brrancnsate 00béM KybOa, mapajuieNienunena mo 3aJaHHbIM H3MEPEeHHsSIM, MOJIb30BaThCs
eMHHUIIAMU U3MEpEHUst 00bEMa.

PemaTte HecnokHbIE 3alaud HA MU3MEPEHHE T€OMETPUUYECKUX BEIIMYMH B MPAKTHYECKUX
CUTYyalHsX.

K xonmy oOyueHus B 6 Kjacce OOydYaroIIMiics TMONYYHUT CIEAYIOUIUE TpPEeIMETHBIC
pe3yJIbTaThI:

Yucaa v BLIYUCTIEHUS

3HaTh ¥ IOHUMATh TEPMUHBI, CBS3aHHBIC C PA3TUYHBIMU BUJAAMH YHUCEN U CIIOCO0aAMU UX
3aMucH, NEPEeXoUTh (€CIH 3TO BO3MOXKHO) OT OJHOM (POPMBI 3aMKCH YHCTIa K APYTOM.

CpaBHUBaTh W YHNOPSAOYMBATH IEJble UYWCIA, OOBIKHOBEHHBIE WM JCCSITHYHBIE APOOH,
CpPaBHMBATh YKCJIA OJTHOTO M PA3HBIX 3HAKOB.

BrimonHsaTe, coyeTass yCTHbIE W MUCHMEHHBIE TNMPUEMBI, apu(METUUECKHE IEHCTBUS C
HATYpaJIbHBIMH U TENBIMH  YHUCJIaMH, OOBIKHOBEHHBIMH U JECATUYHBIMU  JAPOOSMHU,
MOJIOKUTENBHBIMU U OTPULATEIbHBIMU YACIIAMM.

Brrunciars 3Ha4€HUs1 YUCTOBBIX BBIPAKEHUMN, BHIIOIHATh IPUKHUIKY M OLICHKY PE3yJIbTaTa
BBIYHCIICHUM, BBIMIOITHATE TPEOOpa30BaHUSI UUCIOBBIX BBIPAKCHMM HAa OCHOBE CBOWCTB
apu(MeTHUECKUX ACHCTBUI.

COOTHOCUTh TOYKY Ha KOOPJAMHATHOW MPSIMOM C COOTBETCTBYIOIIMM €W YHCIOM M
M300pakaTh Yncia TOYKaMH Ha KOOPAUHATHOW MPSMOMN, HAXOIUTh MOAYJIh YHCIIA.

COOTHOCHTB TOYKH B MPSIMOYTOJIbHOM CUCTEME KOOPAUHAT ¢ KOOPAUHATAMH 3TOM TOUKH.

OKpyTJISTH LIEeTbIe YHCIa U IeCATUYHBIE P00, HAXOAUTh TPUOTMIKEHUS YHUCE.

YmncioBble 1 OyKBEHHbIE BbIPAKEHUS

[ToruMate 1 ynoTpeOasiTh TEPMHUHBI, CBA3aHHBIC C 3aMUCHIO CTEMEHW YHWCIIA, HAXOIUTh
KBaJpaT ¥ KyO YMCIia, BBIYUCIATH 3HAYCHHS YUCIIOBBIX BBIPAXKCHUH, COJIEPIKAIINX CTETICHH.



ITonb3oBaTbcs MpU3HAKAMU JEIMMOCTH, PACKIAIBIBATh HaTypalbHbIE YHCIIAa HA IPOCTHIE
MHOHUTEIH.

[Tonp3oBaTbest MAacIITAOOM, COCTABIIATh MPOTIOPLUUH U OTHOILICHHS.

Hcnonb30Bate OYKBBI 17151 0003HAYCHHS YUCEI IPU 3aIIMCH MaTeMaTHYECKUX BBIPAKECHUH,
COCTaBJISITh OYKBEHHbIE BBIpAXKEHUSI U (POPMYJIbI, HAXOAUTH 3HAUYECHUS OYKBEHHBIX BBIPAXKCHU,
OCYIIECTBIISI1 HEOOXOIUMBIE MTOJICTAHOBKHU U MpeoOpa3oBaHUsl.

Haxoauts HEM3BECTHBINM KOMIIOHEHT PaBEHCTBA.

Pemienne TekcToBBIX 32124

PemaTh MHOTOIIIArOBBIE TEKCTOBBIC 33/1a4H apU(PMETHISCKUM CITIOCOOOM.

Pemwate 3amaud, CBsI3aHHBIE C  OTHOILLIEHHWEM, MPONOPLHOHAIBHOCTBIO  BEJIMYHUH,
MPOLIEHTaMHU, PelIaTh TPU OCHOBHBIE 3a/1a4M HA JPOOU U MPOLEHTHI.

Pewats 3amauu, conep:kaiiyue 3aBUCUMOCTH, CBSI3BIBAIOIINE BEJIMYUHBI: CKOPOCTb, BpeMs,
paccTosiHue, IIeHA, KOJMYECTBO, CTOMMOCTH, IMPOU3BOAMTEIBHOCTH, BpeMs, 00BbEM pPabOTHI,
UCHONB3Ys apupMeTH4ecKhe JeMCTBHS, OLIEHKY, MPUKUIKY, IOJb30BaThCA €IUHUIAMU
MU3MEPEHHS COOTBETCTBYIOIINUX BETUYMH.

CocTtaBnsaTh OyKBEHHBIE BHIPQKEHUS 110 YCIIOBHIO 33/1a4H.

W3Bnekars uHpOpMaIINIO, IPEICTABICHHYIO B TAa0JIUIIAX, HA JTUHEHHOM, CTOI0YATON WITH
KpYyTrOBOM JaMarpamMmax, WUHTEpPIPETUPOBATh IMPEACTABICHHBIC JaHHbIC, MCIOJIb30BaTh JIAHHbIC
IIPU PELICHUH 3a/1a4.

[IpencraBisaTe HHGOPMAIHIO C TIOMOIIBIO TAOIHUI, TUHEWHOW U CTOJIOUATON AUarpamMM.

Harnsanas reomerpus

[TpuBoaUTE MpUMEPHl OOBEKTOB OKPYXKAIOIIET0 MHpa, UMEIMUX (GopMy H3yUEeHHBIX
TEOMETPUUECKUX TUIOCKUX M MPOCTPAHCTBEHHBIX (PUTYp, MPUMEPHI PABHBIX U CHUMMETPHYHBIX
buryp.

N300paxaTb C NOMOIIBIO IMPKYJIs, JHUHEHKH, TpaHCIOpPTHpa Ha HEJIMHOBAaHHOW U
KJIeT4aToil Oymare wu3y4eHHbIe IUIOCKHE TeoMeTpuueckue Gurypsl U KOH(HUrypanuw,
CUMMETPUYHBIE (PUTYPBHI.

[Tonb30BaTbcs  Ir€OMETPUYECKMMM  TOHSATUSMHU:  PaBEHCTBO  (QUIYp, CUMMETpUs,
HCIIOJIB30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C CHMMETPHEN: OCb CHMMETPHUH, IEHTP CUMMETPHH.

HaxoauTh BEIMYMHBI YIJIOB M3MEPEHUEM C IOMOILBIO TPAHCIOPTHPA, CTPOUTH YIJIbI
3alaHHOM  BEJIMYMHBI, [0Jb30BaTbCS IPU PELICHUM 3aJad TIpajiyCHOM MEpol yIJoB,
pacro3HaBaTh Ha 4epTekax OCTPBIN, IPSAMOM, pa3BEPHYTHIN U TYIIOU YIJIBL.

Bpruucnate UIMHY JIOMaHOM, NEPUMETP MHOTOYIOJIBHHMKA, ITOJIb30BAaThCA EIMHHUIIAMH
W3MEPEHUS IIIMHBI, BBIPAXXATh OJHU €VUHMIIBI U3MEPEHHUS JUIMHBI Yepe3 ApYyTHeE.

Haxoauts, HCronb3ys 4epTEKHBIE HHCTPYMEHTBI, PACCTOSHUS: MEKIY JBYMS TOYKAMH, OT
TOYKH JI0 NIPSIMOM, JUTMHY ITyTH Ha KBaJIPAaTHOM CETKE.

Boluncnate miom@anb QUryp, COCTAaBJIEHHBIX W3 NPSIMOYTOJbHUKOB, HCIOJb30BaTh
pa3OueHue Ha NPSIMOYTOJbHHMKM, Ha paBHbIE (DUTYpBI, AOCTpaMBaHHE 10 NPSIMOYTOJbHUKA,
MI0JIb30BATbCS OCHOBHBIMHM €IMHHULIAMU WM3MEPEHHUs IUIOIIAJIM, BBIPAXKATh OIHHU E€AWHMIIBI
M3MEPEHHUS TUIONIAIA YePE3 APYTHE.

Pacno3naBaTh Ha MoJEsIX M M300paKEHUAX MUPAMUIY, KOHYC, IMIUHAP, UCIOIb30BaTh
TEPMUHOJIOTHIO: BepIlIMHA, peOpo, IpaHb, OCHOBAHHE, Pa3BEPTKA.

N300paxkaTh Ha KJIeTYaToi Oymare npsMOYTOJIbHBIN Mapajiesienune.

Bbrancnsate 00bEM MpSIMOYTOJIBHOTO MapaieNenumnesa, Kyoa, moib30BaTbCsl OCHOBHBIMU
eIMHUIIAMU U3MEPEHUS 00BEMA;

PemaTps HeciiokHbBIE 33jaud HA HAXOKJIEHUE T€OMETPUYECKUX BEJIWYMH B MPAKTUYECKUX
CUTYaLUsIX.

Auredpa



JInuHOCTHBIE pe3yabTaTbl OCBOCHHS MPOTpaMMBbI y4eOHOro Kypca «Auredpay
XapaKTePU3YIOTCS:

1) naTpuoTHYecKoe BOCIINTAHME:

NpOSIBJICHUEM HWHTEpeca K NPOLUUIOMY UM HACTOAIIEMY POCCHUMCKONM MaTeMaTHKH,
IIEHHOCTHBIM OTHOIIEHHWEM K JOCTHDKCHHSAM POCCHHCKUX MAaTeMAaTHKOB W POCCHUHCKON
MaTeMaTUYeCKON IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTH)KCHHUM B IPYTUX HAyKax W MPUKIATHBIX
chepax;

2) rpa:KIaHCKoOe M TyXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBHIMOJHCHHUIO OOS3aHHOCTEH TpaKIaHWHA M peallu3allid ero Ipas,
MPEACTABICHHEM O MAaTeMaTHYeCKHMX OCHOBAaX (DYHKIIMOHUPOBAHMS Pa3IUUYHBIX CTPYKTYD,
SIBJICHHH, MPOIEAYP TPakJIaHCKOTO OOIIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJICHUIO ATHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM JOCTHXKEHUU
HAyKH, OCO3HAHUEM BaXKHOCTH MOPAJIbHO-3THUYECKUX MPUHIIUIIOB B IEATEILHOCTH YYEHOTO;

3) Tpy/10BO€E BOCIIUTAHHE:

YCTAaHOBKOM Ha aKTHMBHOE YYacCTHE B PCIICHHHM MPAKTHYECKUX 3a7a4 MaTeMaTHYECKOM
HAIPaBICHHOCTH, OCO3HAHMEM BXHOCTH MATEMAaTHYCCKOT0 00pa30BaHUS HA MPOTSHKCHUU BCEH
JKU3HM JIJIS1 YCTIETHOM Mpo(deCCHOHATBHON EATeTbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHM,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIAYATbHOW TpPAaeKTOPUH OOpa3oBaHUS U
JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K SMOLIMOHAJIBHOMY M JCTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHU, PacCyKIECHUN, YMEHUIO BUJETh MAaTEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NMO3HAHUSA:

OpUEHTAIIMEN B NIEATETLHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPEJICTaBICHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUS YEJIOBEKa, IPHUPOALI M OOIIEeCTBa, IOHUMaHHUEM
MaTeMaTHUYeCKON Hayku Kak c(epbl UYelIOBEYECKOW MeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAYMMOCTH JIJISI Pa3BUTHUS [IUBUIIN3AIIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHKU U MaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM TIIO3HAHUS MHpa, OBJAJCHHEM MPOCTEUIINMH HaBBIKAMU
HCCJIEI0BATENBCKON IEATETbHOCTH;

6) ¢usnueckoe BocnuTaHue, (¢GopMHpoBaHMe  KYJbTYpPbl  310POBbS M
IMOIUOHAIBLHOIO 0J1ArONoJIyYns:

TOTOBHOCTBIO TPUMEHATh MaTEMaTHYECKUE 3HAaHMUS B HMHTEPECAX CBOETO 3/I0POBbS,
BEJICHHS 3[J0POBOTO 00pasa KU3HHU (30pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATUN U
OTIIbIXa, perynspHas Qu3uyeckas aKTUBHOCTh), COPMHUPOBAHHOCTHIO HaBhIKA pe(IIeKCHUH,
MIPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO K€ MpaBa JPYyroro 4eI0BeKa;

7) IKOJI0rM4YecKoe BOCIIUTAHUE:

OpHUEHTAIlel Ha MpUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM IS pelieHus 3afad B o0JacTu
COXPAHHOCTH OKpYXKAIOIIEH cpefbl, MIAHUPOBAHUS MOCTYNKOB U OLIEHKM HMX BO3MOXHBIX
MOCJICJICTBHM N7 OKPY’KAIOIIEH Cpejibl, OCO3HAHWEM TJI00ATBHOTO XapaKTepa SKOJOTUYECKHUX
po0JieM U ImyTel X peleHus;

8) amanTanus K N3MEHAIUMCS YCJIOBUAM COUMATbHOH M NPUPOJAHOM CPe/Ibl:

TOTOBHOCTBIO K JCHCTBUSM B YCJIOBHSX HEONPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEATeIbHOCTh, B TOM YHCIIE YMEHUE YYUTHCS y IPYTUX
JrozIel, MpuoOpeTaTh B COBMECTHOM JIEATEIbHOCTH HOBBIC 3HAHMSI, HABBIKA W KOMIICTCHITUN U3
OTIBITA IPYTHX;

HEOOXOUMOCTHIO B (JOPMUPOBAHUHU HOBBIX 3HAHHM, B TOM uucie GOpMyIUpOBaTH UACH,
MOHSTHUS, THIOTE3bI 00 OOBEKTaX W SIBJICHHUSX, B TOM YHCJIE€ paHee HEW3BECTHBIX, OCO3HABATh
neduuTel COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IMJIAHUPOBATh CBOE PAa3BUTHE;



CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCIHPHUHMMATH CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATH NPUHUMAEMbIE PEHICHUS U
neicTBusl, OpMyYIUPOBAThH U OLIEHUBATH PUCKH U TOCJIEACTBUSA, POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHHMBeEpPCAJIbHbIE Y4eOHbIe eliCTBUS

ba3oBble Jlornyeckue AecTBUA:

® BBLISIBJISITh U XapaKTEPHU30BATh CYIIECTBEHHBIE MPHU3HAKU MAaTeMaTUYECKUX OOBEKTOB,
NOHATHI, OTHOIICHUH MEXAY MOHATUSAMH, (HOPMYIHPOBATH OIpPEACIICHUS IMOHSITHH,
YCTaHABIIMBATh CYIIECTBEHHBIN MPHU3HAK KiIaccH(DUKAIMK, OCHOBAHUS JJIsi 0000IICHUS
U CpaBHEHUS, KPUTEPUU MPOBOJIMMOTO aHATIN3a;

® BOCIIPUHUMATh, (HOPMYIHPOBATh M TPEOOPA3OBBIBATH CYKICHUS: YTBEPAUTEIbHBIC U
OTpHULaTeNIbHbIE, EAMHUYHBIC, YaCTHBIE U OOLINE, YCIOBHBIE,

® BEISIBJIATh MAaTEeMaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTUBOpPEYHs B (aKTax,
JMaHHBIX, HAOMIOACHUSIX W YTBEPXKACHUSX, MpejiaraTh KPUTEPUU ISl BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

® [eIaTh BBIBOJIBI C HCIIOJIb30BAHMEM 33aKOHOB JIOTMKH, NEAYKTUBHBIX W WHAYKTHBHBIX
YMO3aKJIIOYEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

® pa30bupath JOKa3aTeNbCTBA MATEMATUUECKUX YTBEPKICHUH (IIpsiMble U OT MPOTUBHOIO),
IPOBOJUTH CAMOCTOSITEJIEHO HECIIOKHBIC JI0KA3aTENIbCTBA MAaTEeMAaTUYECKHX (PaKTOB,
BBICTPAaNBaTh apryMEHTAIUIO, IPUBOJUTH PUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE PACCYXKICHUS,

e BEIOMpaTh croco® pemeHus y4yeOHOW 3amaud (CpaBHHBATH HECKOJBKO BapHUaHTOB
peleHus, BbIOUpaTh Hanbomee MOAXOASMIMUNA ¢ YIETOM CaMOCTOSITENIbHO BBIEICHHBIX
KPUTEPHUEB).

ba3oBble nccienoBarejbckme 1eiCTBUSA:

® JICIIOJIB30BATh ~ BONPOCHI  KAaK  MCCIEAOBAaTEIbCKUM  MHCTPYMEHT  IIO3HAHMS,
dbopMynupoBath BOIIPOCHI, ¢dukcupyromme IIPOTUBOPEYNE, npodiemy,
CaMOCTOSITEJIbHO yCTAHAaBJIMBaTh MCKOMOE M JaHHOe, (OpMUpPOBaTH THIOTE3Y,
apryMeHTHPOBATh CBOIO MO3ULUIO, MHEHMUE;

® [IPOBOJUTH II0 CAMOCTOATEIBHO COCTABIECHHOMY IIJJaHY HECJOXHBIA JKCIIEPUMEHT,
HEOOJIBIIIOE MCCIIEJIOBAHUE [0 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHYecKOro
00BbeKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOO0M;

® CaMOCTOATEJIBHO (OPMYIMPOBATh 00OOIIEHUS U BBIBOABI MO pe3yiibTaTaM MPOBEIEHHOTO
HaAOJIIOJIEHUs, UCCIIEeI0OBAaHUS, OLEHUBATh JOCTOBEPHOCTH IOJYYEHHBIX pPE3YyJbTaToB,
BBLIBOJIOB M O0OOIIEHN;

® [IPOTHO3UPOBATh BO3MOKHOE Pa3BUTHUE MPOILECCA, a TAK)KE BBIBUTATH MPEATOI0KEHHUS O
€r0 pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

® BBISIBJIATH HEJAOCTATOUYHOCTh U U30BITOYHOCTh HH(POPMALINH, JAHHBIX, HEOOXOIUMBIX JJIS
pelIeHus 3a1a4H;

e BEIOWpATh, AHAJIM3UPOBATh, CHCTEMATU3MPOBATH W MHTEPIPETUPOBATH HH(OPMAIIHIO
pa3IMYHBIX BUAOB U (POPM IPEICTABICHHUS;

¢ BEIOUpaTh (GOpMy MpPEACTaBICHUS MH(POPMALUU U WIUTIOCTPUPOBAThH pelllaeMble 3ajauu
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHAIIMSIMH;

® OIICHUBATh HAAEKHOCTh MH(YOPMAIIUM MO KPUTEPHUSAM, MPEATOKEHHBIM YUUTEIEM HIIU
c(hOpMyJIHPOBAHHBIM CAMOCTOSITENILHO.



KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:
® BOCIIPUHUMATH M (DOPMYITUPOBATh CYKACHUS B COOTBETCTBHM C YCIOBUSIMH U LEISIMHU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOK TOYKY 3pEHHS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 X0y PELICHUs 3a7a4l, KOMMEHTUPOBATh
IIOJIYYEHHBIH pe3yibTaT;
®B X0/ 00CYXKJEHUs 3aJaBaTh BOIPOCHI M0 CYLIECTBY OOCYX/1aeMOW TeMbl, IIPOOJIEMBI,
pelmaeMoil  3adaud, BbICKa3blBaThb WJAEH, HALEJIECHHbIE Ha IOUCK pEIICHUs,
COIMOCTABJIAITh CBOU CYXKIEHHS C CYXKACHUAMHU JPYIMX YYaCTHUKOB JHMAJIOrA,
oOHapyKUBaTh pa3INyue U CXOJACTBO MO3ULMI, B KOPPEKTHOH Gopme popMyaupoBaTh
pa3HOIIacHsi, CBOM BO3PAKEHUS;
® [IPE/ICTABIATh PE3YNbTAThl PEIICHUS 3aJaud, DKCIEPHMEHTA, MCCICNOBAaHUs, IPOCKTa,
CaMOCTOSITENIbHO BBIOMpaTh (hopMaT BBICTYIUICHHMs € Y4ETOM 3ajad Ipe3eHTaluu U
O0COOEHHOCTEHN ayAUTOPUH;
® [[OHUMAaTh U KMCII0JIb30BaTh IPEUMYIIECTBA KOMAaHIHON U MHIUBUAYaIbHONU pabOThl MPU
pelIeHnH yueOHbIX MaTEMaTUUYECKHX 3a/1a4;
® [[pUHUMAThH 1I€JIb COBMECTHOM JESITENbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM
paboThl, pacmpedensTh BHAB pabOT, IOTOBapUBaThHCS, OOCYXKIATh MpoOIEecC H
pe3yiabTar paboThl, 00001aTh MHEHHS HECKOJIBKUX JIHOACH;
® y4aCTBOBAaTh B IPYMIOBBIX (hopMax paboThl (00CyKIAeHUS, OOMEH MHEHUSIMH, MO3TOBBIE
IITYpMBl M JApYrH€), BBIIOJHATH CBOI YacTb pabOThl MU KOOPIMHHPOBATH CBOHU
JeMCTBUS C IPYTUMU YICHaMU KOMaH/Ibl, OL€HUBATh KAY€CTBO CBOETO BKJIAa B OOIIMM
IPOAYKT [0 KPUTEPHSM, CPOPMYITHPOBAHHBIM YyYaCTHUKAMU B3aUMOACHCTBHUS.
PeryasiTuBHbIe YHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranu3anus:
® CaMOCTOSITENIBHO COCTaBJIATh IIJIaH, aJrOPUTM pelIeHUs 3ahaud (WIM €ero 4acTb),
BBIOMpATh CHoco0 pemeHuss ¢ y4€TOM MMEIOLIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTHPOBATh BapUAHThl PELIEHUN C Yy4ETOM
HOBOW MH(OpMaIUu.
CaMOKOHTPOJIb, JMOIHOHAIbHBIH HHTEJVIEKT:
®BJIaJIETh CIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca M pe3ysibTaTa peLIeHUs
MaTeMaTUYECKOH 3a7auu;
® [Ipe/IBUJIETh TPYJHOCTH, KOTOpPbIE MOTYT BO3HUKHYTbh IpPHU PELIECHUH 3a]1a4, BHOCHUTH
KOPPEKTHBBI B JEATEIHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, HAWJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;
® OIICHUBATh COOTBETCTBHE pE3YJIbTaTa ACSITEIBbHOCTH ITOCTABJICHHOM LEJINU U YCIOBHSM,
OOBSICHATh MPUYMHBI JOCTHXKEHHUS WIM HEJOCTMIKEHHUS I, HaXOAWTh OIIUOKY,
J1aBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoniy oOyuenuss B 7 kJjacce OOydYalOIMMICS TMOJYYUT CIEAYIONIAE TMPEIMETHBIE
pEe3ybTaTHI:

Yuciaa 1 BLIYUCTICHUS

BrimonusaTe, coderass yCTHBIE M THCHbMEHHBIE TPHEMBI, apudmeTnyeckue IeHCTBUS C
palMoOHaNIbHBIMH YHCTIAMHU.

Haxonuth 3Ha4eHWS YHCIOBBIX BBIPAXKEHUH, NMPHUMEHSATH pPa3HOOOpa3HbIE CIMOCOOBI M
NpUEMBI  BBIYMCICHUS 3HAYEHUW JPOOHBIX BBIPAXKEHUH, COACpPKAIIUX OOBIKHOBEHHBIC U
JeCATUYHbIE JPOOH.



[TepexoauTh OT OMHOUN (HOPMBI 3aMKMCH YHCEN K APYyroi (mpeoOpa3oBhIBATh ACCATUIHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JIECATUYHYIO IPO0OB).

CpaBHUBATh U YIOPSA0YNBATH PALIMOHAIBHBIE YUCIIA.

OKpyrasaTh 4ncia.

BBINOTHATE MPUKUAKY U OLIEHKY pe3y/bTaTa BHIYMCICHUM, OLICHKY 3HAUYEHUN YHCIIOBBIX
BbIpaXEHUI. BBIOMHATE AEHCTBUS CO CTENEHSAMU C HATYpaJIbHBIMU NIOKA3aTEISIMHU.

[TpyMeHsTh IPU3HAKU JETMMOCTH, PA3JI0KEHUE HA MHOXKUTENIN HATYPaJIbHBIX YHCEIL.

Pemate mnpakTHKO-OPUEHTHPOBAHHBIE 3aJauM, CBSI3aHHBIE C OTHOIICHMEM BEJIMYUH,
MPOMOPLUOHATILHOCTBIO BEIMYUH, IPOLEHTAMH, UHTEPIPETUPOBATH PE3YAbTaThl PEIICHUS 3a/1a4
¢ Y4ETOM OrpaHHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpUBAaEMbIX OOBEKTOB.

AulredpanyecKkue BbIpasKeHUs1

Hcnonb30Bate anreOpandecKyo TEPMUHOJIOTHIO U CUMBOJIHMKY, IPUMEHSTH €€ B Ipolecce
OCBOEHHS y4eOHOr0 MaTepuarna.

Haxoauth 3HaueHus: OyKBEHHBIX BBIPOKEHUHN MPU 3aJaHHBIX 3HAUEHUAX MEPEMEHHBIX.

BoinonHATe npeobpa3oBaHus LEI0r0 BbIPAXEHUSI B MHOTOUWIEH MPUBEACHUEM IOI00HBIX
CJIaraéMbIX, paCKpbITUEM CKOOOK.

BBINONMHATE YMHOKEHHE OJHOYJIEHAa Ha MHOTOYJIEH M MHOTOWJIeHa Ha MHOTOYJIEH,
NPUMEHSTh (OPMYIIBI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

Ocy1ecTBIsATh Pa3aoKEHUE MHOTOWIEHOB HA MHOMKUTEIM C IIOMOIIbIO BBIHECEHHS 3a
CKOOKHM 00IIer0 MHOKHUTENS, TPYNIIMPOBKH CIaraeMbIX, IpUMEHeHHs (HOpMyT COKpam&HHOTO
YMHOXEHHUS.

[IpumensTh mpeoOpa3oBaHUST MHOTOWIEHOB Ui pEUICHHs pPa3IUYHBIX 3a1ad U3
MaTeMaTUKH, CMEXHBIX MPEAMETOB, U3 PEAJTbHOU IPAKTHKU.

Hcnonp30BaTh CBOMCTBA CTENEHEHN ¢ HATypaJbHBIMU MOKa3aTeNsIMU i1 IpeoOpa3oBaHus
BBIPKEHUM.

YpaBHeHHUs M HEPABEHCTBA

Pemate nuHElHBIE ypaBHEHHS C OJHOW MEPEMEHHOW, MPUMEHSS MpaBWIa MEpPexoja OT
UCXOJHOIO YypaBHEHUS K PaBHOCWIBHOMY eMy. [IpoBepsiTh, sBiS€TCS JM YHCIO KOPHEM
YpaBHEHUS.

[TpumensTH rpaduyeckre METO/Ibl PU PELICHUHN JINHEHHBIX YPAaBHEHUN U X CUCTEM.

[TonGupath mpUMepHI Nap YKCeN, SABISIOIIUXCS pEIIEHUEM JTUHEHHOTO ypaBHEHUS C ABYMS
MEePEMEHHBIMH.

Crpouth B KOOpPAMHATHOM IJIOCKOCTH TpauK JUHEHHOro ypaBHEHHS C JByMs
NEPEeMEHHBIMH, TOJIb3YACh I'paKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemaths cucrteMbl ABYX JIMHEHHBIX ypaBHEHUH C JByMS NEPEMEHHBIMH, B TOM 4YHCIIE
rpaduyecku.

CocTaBiATh M pemarbh JUHEHHOE ypaBHEHUE WIM CHUCTEMY JIMHEHHBIX YPaBHEHWH IO
YCIIOBUIO 3a/layM, HMHTEPIPETHUPOBAaTh B COOTBETCTBHUM C KOHTEKCTOM 3a/layd IOJIY4YEHHBIN
pe3yJbTarT.

DOyHKIUHA

N300paxkaTb Ha KOOPIMHATHOM MpPSAMONW TOYKHM, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHAaTaM, Jy4Hd, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh YHCIOBBIE IPOMEXYTKH Ha
anreOpanvIecKkoM SI3bIKE.

OtmedaTh B KOOPAMHATHOM MJIOCKOCTHM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku tuHeHHbIX GyHKkuuid. CTpouts rpaduk GyHKIMH Y = [X|.

OnwuceiBaTh C MOMOIIBIO (YHKIMHA M3BECTHBIE 3aBUCUMOCTH MEXJy BEIMYHMHAMU:
CKOPOCTb, BpeMs, pacCTOSIHHE, IIeHa, KOJIMYECTBO, CTOUMOCTb, MPOU3BOJIUTEIBHOCTh, BpeMS,
00BEM paboTHI.



Haxoauts 3HaueHue GyHKIMY 110 3HAYEHUIO €€ apTryMeHTa.

[Torumate rpaduveckuii cocod MpenCcTaBlICHUs U aHadu3a WH(PpOpMalUU, U3BJICKATh U
WHTEPIPETHPOBATH HHPOPMAIIHIO U3 TPAPUKOB PeaTbHBIX MPOIECCOB U 3aBUCUMOCTEH.

K konmy oOyuenuss B 8 kJacce oOydarommiics MOMYYHT CIEIYIOUIUE IMPEIMETHBIE
pe3ynbTaThl:

Yuciia 1 BBIYMCICHUSA

Hcnonb3oBarh HavallbHBIE MPEACTABICHUS O MHOXECTBE JCHCTBUTENBHBIX YMUCEN IS
CpPaBHCHHMSI, OKPYTJICHUS M BBIYHCICHUHN, HM300paKaTh JIEHCTBUTENIBHBIE YHCJIA TOYKAMH Ha
KOOPJAMHATHOU IIPSIMOM.

[IpumensTh moHATHE apuU(METUUYECKOrOo KBAJIPAaTHOIO KOPHS, HAaXOIUTh KBaJpaTHBIC
KOPHH, UCIIOJIB3YS MPU HEOOXOUMOCTH KaJIbKYJSATOP, BHIMOIHITH IPEOOPa30BaHUsI BBIPAKEHUH,
COZEpKAIMX KBAIPATHBIE KOPHU, UCIIOJIb3YSl CBOMCTBA KOPHEM.

Hcnonp30BaTh 3amucu OOJIBIIUX W MallbIX YHCET C MOMOIIBIO JNECATUYHBIX Ipo0eil u
creneHei yucina 10.

Anredpanyeckue BbIPaKeHUS

[IpuMeHATh TMOHATHE CTENEHU C IEJIbIM II0KAa3aTeJIeM, BBIMOJIHATH MPeoOpa3OBaHU
BBIPKEHHM, COAEPKALUX CTENICHU C IIEJIBIM TTOKa3aTelIeM.

BBINOTHATE TOXKIECTBEHHBIE MPEOOpPA30BaHUsl PAIMOHATBHBIX BBIPAKEHUH HAa OCHOBE
MpaBJI ACUCTBHIA HAJl MHOTOWICHAMH U alNreOpandyecKuMu JpoOsiMH.

PacknanpiBaTh KBaapaTHBIA TPEXUIICH HA MHOKUTEIH.

[Ipumensaty mpeoOpa3oBaHMsl BBIPAKEHUN JJIs1  PEIICHHS Ppa3IMYHBIX 3a]ad U3
MaTE€MaTUKH, CMEXHBIX IIPEIMETOB, U3 PEaIbHON MPAKTUKHU.

YpaBHeHUs] M HEPABEHCTBA

Pemiate nuHeliHble, KBagpaTHbIC YPaBHEHUSI U PAIlMOHAIIbHBIE YPABHEHMSI, CBOJAIIMECS K
HUM, CUCTEMBI IByX YPaBHEHHH C IByMs IE€PEMEHHBIMU.

[IpoBoaUTh MpoCTENIINE UCCIENOBAHUS YPABHEHUM U CUCTEM YPAaBHEHMI, B TOM UYHUCIE C
NpUMEHEHHEeM TrpauuecKux IMpeAcTaBiIeHU (yCTaHABIMBaTh, MMEET M YpaBHEHUE WU
CHCTEMa ypaBHEHUH PEIICHUs], €CITH UMEET, TO CKOJIbKO, U TIpouee).

[lepexonuTh OT ciioBeCHOW (OPMYJIHMPOBKU 33Jauyd K €€ airedpanvyeckoid MoJenu ¢
MOMOILIBI0  COCTaBJIEHUS ypPAaBHEHHUS WJIM CHUCTEMbl ypaBHEHWI, HWHTEPIPETHPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33J1a4Ml TIOJIyY€HHbIN PE3YNIbTaT.

[IpuMeHsATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JIJISi CPABHEHUS, OIEHKH, PEIIaTh JTUHEHHbIE
HEpPaBEHCTBA C OJHOM TEPEeMEHHOM W HMX CHUCTEMBI, JaBaTh TpadUUECKYyI0 HWJUTFOCTPAIHIO
MHOKECTBA PEIICHUI HEPABEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUHA

[lonumMaTh W HUCMNONB30BaTh (YHKIHMOHAIBHBIE TIOHSATHA U SI3bIK  (TEPMUHBI,
CHMBOJIMYECKHE O0O03HAYCHUS), OMPENENSTh 3HAaUYeHHWE (PYHKIMU IO 3HAUYCHUIO apTyMEHTa,
OTIpeIeNATh CBOMCTBA (pyHKIIMU O €€ TpaduKy.

Ctpouts rpaduku dJeMEHTapHBIX PYHKIIMIA BHJIA:

y =k/x, y=x2,y=x3,y = [x|, y = VX, ONHCBIBATH CBOICTBA YHCIOBOH (YHKINK MO &
rpaduxky.

K xoniy oOydeHuss B 9 kJjacce 0OOydYarOMMICS TONYYUT CIEAYIONIAE TMPEIMETHBIE
pe3yJIbTaThI:

Yucsa v BbIYUCICHUSA

CpaBHUBATH U yNOPSAAOYMBATH PAIUOHATBHBIE U UPPALIMOHATIBHBIE YHCIIA.

BrimonHATE apudMeTnueckue ASUCTBUS ¢ pallMOHATBHBIMU YUCIIAMH, COYETasi YCTHBIC U
MMACbMEHHBIC TPUEMBI, BHITIOTHATH BEIYUCICHUS C UPPAITMOHAILHBIMU YUCIIAMH.

Haxoauts 3HaueHus: cTeneHel ¢ IeIbIMU MTOKa3aTeNIsIMU U KOPHEH, BBIUYUCIATh 3HAYEHUS
YHUCJIOBBIX BBIPAXKEHUH.



OKpyrisTh NEHCTBUTENbHBIC 4YKCIIA, BBINONHATH NPUKHUIKY pPE3yJIbTaTa BBIYMCIICHUH,
OLICHKY YHCJIOBBIX BBIPA)KCHUU.

YpaBHeHHUS M HEpaBEHCTBA

Pemlate nuHEHHBIE M KBaApaTHbIC YpPAaBHEHMS, YPAaBHEHUs, CBOIALIMECS K HUM,
npocTreinme ApoOHO-PalMOHAIbHbIE YPaBHEHHUS.

Pemars cuctemsl IBYX JIMHEHHBIX YPABHEHHMH C JBYMsI IIEPEMEHHBIMH U CHCTEMBI IABYX
YPAaBHEHUH, B KOTOPBIX OJJHO YPaBHEHHUE HE SIBJIACTCS JINHEUHBIM.

Pemate TekcToBbIE 3ajauu  aNreOpauvyecKUM CIIOCOOOM C MOMOIIbIO COCTABJICHUS
YPAaBHEHUS UJIU CUCTEMBI IBYX YPABHEHMM C IBYMs IIEPEMEHHBIMU.

ITpoBoaUTH pOCTEHIINE UCCIEA0OBAHNS YPABHEHUN U CUCTEM YPAaBHEHUH, B TOM YHUCIIE C
IpUMEHEHHEeM TIpadUUecKuX IpeACTaBIeHUI (ycTaHaBIMBaTh, MMEET JM YpaBHEHHE WU
CUCTEMA YPaBHEHUH PEILIECHUs, €CIIU UMEET, TO CKOJIBbKO, U IIPOYEE).

Pemate nmHeiiHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HM300pa)kaTb pELICHHE
HEPABEHCTB HA YHUCJIOBOM IIPSIMOM, 3aIIMCBHIBATH PEIIEHUE C IIOMOIIBIO CUMBOJIOB.

Pemare cucTembl JIMHEWHBIX HEPAaBEHCTB, CHCTEMBl HEPABEHCTB, BKJIKYAIOIINE
KBaJI[paTHOE HEPABEHCTBO, M300pa)kaTh PELICHHE CUCTEMbl HEPABEHCTB HA YHMCIIOBOM MPSIMOH,
3alUCBIBATh PEIICHHE C ITIOMOIIBI CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PEILICHUN PA3IMYHBIX 3a7ady.

DOyHKIUH

Pacno3naBate GyHKIMU H3y4eHHBIX BUIOB. [10Ka3pIBaTh CXEMaTHYECKH PACIIOIOKEHIE Ha

KOOPJMHATHOM TIocKOCTH TpadukoB Gpynkuumid Buga: y = kX, y = kx + b, y = k/x, y = ax2 + bx +
¢,y =x3, y =1, y = |X|, B 3aBHCHMOCTH OT 3HAUYeHHi1 KO>(DDUIHEHTOB, ONMUCHIBATH CBOHCTBA

byHKIHIA.

Crpouth M M300pakaTh CXeMAaTHYECKH TpapUKH KBAIPATUYHBIX (DYHKIMHA, OMUCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIHMIA N0 UX TpapuKaMm.

Pacno3HaBath  KBajgpatuuHyro (QyHKIMIO 10  (Gopmysde, NPUBOIUTH MPUMEPHI
KBaJPaTUUHBIX QYHKLUI U3 peabHOMN KU3HU, (PU3UKH, TEOMETPHH.

YucaoBble MOCIEI0BATEILHOCTH H IPOrPECCUH

PacrioznaBath apupMeTHUECKYI0 U T€OMETPHUUECKYIO MPOTPECCUM MPHU Pa3HBIX crocodax
3a/1aHMUs.

BBINONHATE BBIYMCICHUS C HCHOJIB30BaHWEM (GOPMYN N-ro 4YjeHa apudMeTHuecKol u
T€OMETPUUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N3006paxarh 4ieHbI MOCIEI0BATEIbHOCTH TOUKaMH Ha KOOPJMHATHOM IMJIOCKOCTH.

Pemate 3agaun, CBA3aHHBIE C YHUCIOBBIMH IIOCIIEI0BATEIBLHOCTAMU, B TOM YMCIIE 3a1a4d
U3 pealbHOM KU3HU (C MCIOIB30BaHUEM KaIbKYISATOPa, HU(POBBIX TEXHOIOTH).

I'eomeTpust
JInuyHOCTHBIE Pe3yJabTATBl OCBOCHHS MpOrpaMMbl y4eOHOTO Kypca «leomerpusi»

XapaKTepU3YIOTCS:

1) naTpuoTHyecKoe BOCIIUTAHHE:

NpOSIBIIEHUEM MHTEpeca K IMPOLUUIOMY U HACTOSIIIEMY POCCHUHCKONH MaTeMaTHKH,
LEHHOCTHBIM OTHOILIEHHUEM K JOCTHXKEHHSIM POCCHMCKHX MAaTEMAaTUKOB U POCCHUHCKOU
MaTEeMaTUYeCKOU IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHKEHUU B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:KIaHCKoOe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHHUIO OOSI3aHHOCTEH TpaKAaHWMHA M pealu3allid ero TMpas,
MPEJCTaBICHUEM O MaTeMaTHYeCKHX OCHOBaX (DYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBJICHHM, TIPOIIEAYP TPakJTaHCKOTO OOIIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K



OOCYXXJICHUIO ITHYECKUX MPOOJIEeM, CBS3aHHBIX C MPAKTHUYCCKHM MPUMCHCHHEM JIOCTHIKCHHI
HAyKH, OCO3HAHHEM BaXHOCTH MOPATbHO-3THYCCKHX IIPUHIIAIIOB B IEATEIBHOCTH YIEHOTO;

3) Tpya0oBO€E BOCIIUTaHHE:

YCTAaHOBKOW Ha aKTHMBHOE YYacTHE B PEIICHHHM MPAKTUYECKUX 33Ja4 MaTeMaTH4YeCKOU
HAIPaBJICHHOCTH, OCO3HAHMUEM BXKHOCTH MAaTEMAaTHYCCKOTO 0Opa30BaHUs Ha MPOTSIKECHUM BCel
JKU3HU JUUIS YCHEIIHON MPO(PEeCCHOHAIBHON JIeATEIbHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIUBUIYATbHOW TPACKTOPHH OOpa3OBaHUS U
YKU3HEHHBIX TUTAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K HMOLMOHAIBHOMY M JCTETHYECKOMY BOCIPHATHIO MaTEMaTHYCCKHX
00BEKTOB, 3a/1a4, PEUICHHUH, PACCYKICHUH, YMECHUIO BUICTh MATEMAaTHYCCKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTH HAYYHOT0 MO3HAHUA:

OpHEHTAIIMCH B JCATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPEACTABICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS 4YEJIOBEKa, IPHPOABI W OOIIECTBA, MHMOHUMAaHHUEM
MaTEeMAaTHYECKON HayKh Kak c(epbl YeIOBEYCCKOW NEATEIbHOCTH, JTaloB e pa3BUTHSI U
3HAYMMOCTH JIJISl PA3BUTHUS IMBUIIN3AINH, OBJIAJICHUEM SI36IKOM MaTEMAaTHKH U MaTeMaTHYCeCKON
KyJbTYpOH Kak CpEICTBOM TIIO3HAHUS MHUpa, OBJIAJACHUEM MPOCTCHIIUMH HaBBIKAMHU
HCCIIEI0BATENIBCKON JIEATENHHOCTH;

6) ¢usnueckoe BocnuTanue, (opMHPOBaHHE  KYJIbTYPbl  3A0POBbS U
IMOLUMOHAIBLHOTO 0JIArOMOJyusl:

FOTOBHOCTBIO IPUMEHSATh MAaTeMaTHYEeCKHE 3HAaHWSA B HMHTEpecax CBOEro 3J0POBbS,
BEJICHUS 3JJOPOBOr0 00pasa »KU3HHU (30pOBOE MUTAaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas Qu3udeckas aKTHBHOCThH), CPOPMHUPOBAHHOCTHIO HaBBIKA pe(IICKCHUH,
MPU3HAHKEM CBOETO TPaBa Ha OMIMOKY M TaKOTO K€ TIPaBa JPYroro 4eioBeKa;

7) KOJIOrHYeCKo€e BOCIIUTAHHE:

OpHEHTaIle Ha MPUMEHEHHEe MaTeMaTHYeCKHX 3HAHUM IS pellleHus 3ajgad B o0yacTu
COXPAHHOCTH OKPYKAIOIICH Cpejpl, IIAaHUPOBAHUS IMOCTYNKOB M OIEHKH WX BO3MOXHBIX
MOCIICACTBHIA TSI OKPYXKAIOMIEH Cpeibl, 0CO3HAHUEM TII00AIBHOTO XapaKTepa dKOJOTHYCCKHIX
npo0JieM U MyTel X pelieHus;

8) aganTanus K U3MEHAIOIMMCS YCJIOBHUSAM COLHAILHON U MPUPOIHOIL cpelbl:

TOTOBHOCTBIO K JICHCTBUSM B YCJIOBHSIX HEONPEICIEHHOCTH, IMOBHIIICHUIO YPOBHS CBOCH
KOMIIETCHTHOCTH Yepe3 MPAKTHUECKYIO JCSITeIbHOCTh, B TOM YUCIIC YMEHUE YUUTHCS y JPYTHX
JI0JIeH, MpuoOpeTaTh B COBMECTHOW NEATEILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUU W3
OTIBITA IPYTHX;

HEOOXOIUMOCTHIO B (JOPMUPOBAHUU HOBBIX 3HAHHM, B TOM 4HCiIe (POPMYITUPOBATH UJICH,
MOHSITHSI, THITIOTE3bI 00 0OBEKTAaxX W SBJIICHUSAX, B TOM YHUCIIC PaHEe HEW3BECTHBIX, OCO3HABATH
nedUIUTH COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH, MIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYAaIlMIO, BOCHPHUHHUMATH CTPECCOBYIO
CUTYaIlMI0 KaK BBI30B, TPEOYIOMUH KOHTPMEp, KOPPEKTHPOBATH NPUHUMAEMBbIC PEIICHHUS W
JercTBUS, POPMYITUPOBATE U OIEHUBATH PUCKH U TIOCIIEACTBHS, (DOPMHPOBATH OIIBIT.

METAIIPEJAMETHBIE PE3YJIbTATDI
Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE H1eHCTBUS
Ba3zoBble jornyeckue qeiicTBud:

® BBIIBJIATH M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTEeMaTHUYECKHUX OOBEKTOB,
NOHATUH, OTHOLICHUNA MEXIYy MOHATHAMH, (OPMYIHPOBATH OMNpEACICHHUs MOHATH,



yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(UKALMU, OCHOBAHUS AJIs1 0000IEHHS U
CPaBHEHHs, KpUTEPHUN ITPOBOJAUMOIO aHAIN3A;

e BOCIpUHHUMATH, (HOpPMyIUpOBaTh M HPeOOPa3OBHIBATH CYXKJEHHS: YTBEPAUTEIbHBIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IUE, YCIOBHBIE,

® BBIABJIATh MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTHBOpeuus B (hakrax,
JAHHBIX, HAOMIONEHUSX U YTBEPXKAEHUSAX, MNpeIJlaratb KPUTEPUM Ui BBISABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

e JleNaTh BBIBOABI C MCIOIB30BAHUEM 3aKOHOB JIOTMKM, JCAYKTUBHBIX U HWHIYKTHBHBIX
YMO3aKJIIOUYEHNH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

e pa3dupaTh JOKA3aTeIbCTBA MATEMATHYECKUX YTBEPKACHUH (IIPSMbIE U OT MPOTUBHOTO),
IPOBOJIUTH CaMOCTOSTEIBHO HECIOXKHBIE JI0KA3aTeNbCTBA MAaTEMAaTUYECKHX (DaKTOB,
BBICTPANBaTh apryMEHTAlLUIO, MPUBOJUTH NPUMEPBHl U KOHTPIPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE PACCYKACHUS;

e BbIOMpaTh CIoOCOO pemieHuss ydyeOHOM 3amaun (CpaBHMBATh HECKOJBKO BapHUaHTOB
peleHus, BbIOMpaTh Haubosiee MOAXOIAIMUN C y4ETOM CaMOCTOSITEIbHO BBIJEIEHHBIX
KpUTEPUEB).

ba3oBble nccienoBareibckme 1eiCTBUSA:

® JCNOJb30BaTh  BONPOCHI KAk  HCCIEIOBATENbCKUM  HMHCTPYMEHT  I1O3HaHUS,
(dbopMyIHpoBaTH BOMPOCHI, (HUKCUPYIOIIKNE IPOTUBOPEYHE, IPOOIEMy, CaMOCTOSITEIHHO
yCTaHaBJIMBaTh UCKOMOE M JIaHHOE, (JOPMHMPOBATH I'MIIOTE3Y, apI'yMEHTHPOBATh CBOIO
MO3ULUI0, MHEHHUE;

® IPOBOJUTH II0 CAMOCTOSITEJIBHO COCTaBJICHHOMY IUIAHY HECIIOKHBIA JKCIEPUMEHT,
HEOOJIbIIOE HCCIIEOBAHME [0 YCTAHOBJIIEHHIO OCOOEHHOCTEM MaTeMaTH4ecKoro
00BbeKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COO0H;

® CaMOCTOSITEIBHO (POPMYITHPOBATH 0OOOIICHNUS U BBIBOJBI IO PE3yIbTaTaM MPOBEAEHHOTO
HaAOJIIOJIEHUs, MCCIEA0BaHUs, OLIEHUBATh JOCTOBEPHOCTb IOJYYEHHBIX PE3YJbTATOB,
BBIBOZIOB M 00OOIIEHNI;

® IPOrHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOLIECCA, @ TAKKE BBIJIBUTaTh MPEINOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHSX.

Pabora ¢ nnopmanmeii:

® BBIABJIATH HEJOCTATOYHOCTh M M30BITOYHOCTh MH(OPMAIIUH, JaHHBIX, HEOOXOJUMBIX JUIs
pelIeHus 3a/1a4H;

e BBIOMpaTh, AHAIM3MPOBATH, CUCTEMATH3UPOBATh M HMHTEPIPETHPOBATH HH(POPMALUIO
Pa3IUYHBIX BUJIOB U (POPM NpeACTaBICHUS;

e BbIOMpaTh (OpMy NpescTaBieHUs] HHPOPMALMK U WUTIOCTPUPOBATH pelllaeMble 3a]laun
CXeMaMH, AMarpaMMaMy, UHOU rpadukoi U MX KOMOMHALIUSIMU;

® OIEHMBATh HAAEKHOCTh MHPOPMALMU IO KPUTEPUSM, MPEUIOKEHHBIM YUUTENeM WIN
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUSA:

e BOCIpPUHUMATh U (POPMYIUPOBATH CYXJACHHUS B COOTBETCTBUU C YCIOBHSMH M LIEIIMU
oOImIeHus, SICHO, TOYHO, TPaMOTHO BBIpaXKaTb CBOI TOYKY 3pPEHHUS B YCTHBIX H
MIMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHU 10 XOAY PEIICHUs 3a/adyl, KOMMEHTHPOBATh
MIOJIyYEHHBIA pe3yibTarT;

e B X0/€ OOCYXJEeHHs 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOM TeMbl, MPOOIEMBI,
pelaeMoil 3a1aun, BbICKa3bIBaTh UJI€U, HAIIEJICHHbIE HA MOUCK PELICHHS, COTIOCTABIISTh
CBOM CYXKJEHUS C CY)KJIEHUSMHU JPYTrUX YYaCTHUKOB JHajora, 0OHapyKUBaTh pa3iinyue
U CXOJCTBO MO3MIMH, B KOPPEKTHOH ¢opme (OopMyIHpOBaTh pa3HOINIACUS, CBOU
BO3PaKEHUS;



® TIPEICTABIATH PE3yJAbTaThl PEUICHHS 3aJaud, SKCIIEPUMEHTA, WCCICIOBAHMS, MPOCKTa,
CaMOCTOSITENILHO BBIOMpATh (opMaT BBICTYIUICHHS C YYETOM 3aad MPE3CHTAHUU |
0COOEHHOCTEH ayTUTOPHH;

® TIOHMMATh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHAHON M WHIUBUAYAIBHONH paOOTHI MPH
peleHnH y4eOHbIX MaTeMaTHYSCKUX 3a71ay;

® IMPUHHUMATH IIeJTb COBMECTHOH NEATENbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOU
paboThI, pactpeAesaTh BUABI paboT, TOrOBapUBATHCS, OOCYKIATh MPOIECC U PE3yabTaT
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

® y4YacTBOBaTh B IPYMIOBBIX Gopmax pabOThl (00CYXaACHHS, OOMEH MHEHUSIMH, MO3TOBBIC
HITYPMBI U IPYTHE), BBITOIHATH CBOIO YacTh paOOTHI U KOOPJIUHUPOBATH CBOM JICHCTBUS
C IpYT'MMH YJ€HaMH KOMaH[bl, OLIEHHBATh KaYeCTBO CBOETO BKJIAJa B OOIIUI MPOIYKT
10 KPUTEPHSIM, CHOPMYITHPOBAHHBIM yYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHUBepPcaJbHble YUeOHbIE 1eCTBUSA

Camoopranusauus:
® CaMOCTOSITEJIbHO COCTaBJIATh IUIaH, AITOPUTM pELIEHUs 3aJaud (MO €ro 4acthb),
BbIOMpaTh CHOCOO pELIeHUS € Y4ETOM HMEIOLIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHpPOBaTh U KOPPEKTHPOBATh BApUAHTHl PELICHUH C y4ETOM
HOBOH MH(pOpMaIUH.
CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:
® BJIAJIETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTpOJIA Ipoliecca M pe3yibTaTa peLIeHus
MaTeMaTHYECKOM 3aa4H;
® [peiBUJCTh TPYAHOCTH, KOTOpPbIE MOT'YT BO3HMKHYThb IPU PELICHUM 3a/laud, BHOCHUTH
KOPPEKTHBBI B JIETEILHOCTh Ha OCHOBE HOBBIX OOCTOSTENHCTB, HAWJCHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;
® OILIEHHWBATh COOTBETCTBUE pPE3yJbTaTa JEATENIbHOCTH IOCTABICHHOW LEIH U YCIOBUSM,
OOBSICHATH MPUYUHBI JOCTHKEHHSI MJIM HEIOCTUKEHUS LIeNIH, HaXOAUTh OLINOKY, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

INMPEAMETHBIE PE3YJIBbTATHBI

K koHiy oOyuenuss B 7 kJacce oOydaroUmMiics MOMYYHUT CJEIYIOLUE INpeIMETHbIE
pe3ynbTaThl:

PacriozHaBaTth M3yueHHBIE TE€OMETpUYECKHE (UTYpBl, ONpPENeNsTh HUX B3aHUMHOE
pacrnojio’)keHue, u300paxarb TeoOMETpUYecKue (Uryphl, BBIIOJHATH YEPTEKU IO YCIOBHUIO
3amaud. M3MmepATh JIMHEHHbIE W YIVIOBBIE BEIMYMHBL. Pemars 3a1ayd HAa BBIYUCIICHUE IJIUH
OTPE3KOB U BEJIMYUH YIJIOB.

Jlenate rpyOyI0 OLEHKY JIMHEWHBIX U YIJIOBBIX BEJIMYUH MPEIMETOB B pPeallbHOM >KHU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznnuare pa3mMepbl 3TUX OOBEKTOB IO MOPSJIKY BETUYUHBL.

Ctpouth 4epTexu K reOMETPUUECKUM 3a/1a4aM.

Ilonb30oBaTbcs NpPU3HAKAMHM PABEHCTBA TPEYIOJBHUKOB, MCIOJb30BaTh IIPU3HAKU U
CBOICTBa paBHOOEPEHHBIX TPEYTOJILHUKOB MPU PELICHUH 3a/1a4.

IIpoBOIUTH JTIOTHYECKHE PACCYKIECHHS C HCIIOIB30BAHNEM I€OMETPUUECKUX TEOPEM.

Ilonb30BaTbcsd IPU3HAKAMU PABEHCTBA IIPSIMOYIOJBHBIX TPEYrOJBHUKOB, CBOMCTBOM
MEJUaHbl, IPOBEAEHHOW K THUIIOTEHY3€ MPAMOYIOJIBHOIO TPEYrOJIbHUKA, B PpELICHUU
F€OMETPUUYECKHX 3aa4.



OnpenensaTh NapauieIbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3zyeT ¢ HUMHU
cexkymas. Onpeaenars NapajIebHOCTh NPSIMBIX C MMOMOIIBIO PABEHCTBA PACCTOSHHUM OT TOYEK
OJIHOU IIPSIMOM 10 TOYEK APYroy IpsiMOiA.

Pemats 3a1aun Ha KieT4aroi Oymare.

[IpoBOAUTHL BBIYHCICHUS M HAXOAWUTh YHCIOBbIE W OYKBEHHbIC 3HAYCHHS YIJIOB B
FEOMETPUYECKUX  3aJa4aX C  MUCIOJIb30BAHUEM CYMMBl  YIVIOB  TPEYIOJbHHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX INPH IEPECEYCHUU JBYX MapalICIbHBIX
IPSMBIX CEeKyIIel. PemaTe npakTHYecKue 3a1a4n Ha HaXOK/ICHUE YIJIOB.

Brnaners moHSATHEM reOMETPUYECKOTO MECTa TOUEK. YMETh ONPEAesTh OMCCEKTPHUCY yriia
Y CEpPEeIMHHBINA MEPIEHAUKYIISIP K OTPE3KY KaK FEOMETPUUECKHE MECTa TOYEK.

@opMynMpOBATH ONPEACIICHHUS] OKPYKHOCTH M Kpyra, XOpAbl U JuaMeTpa OKPYXKHOCTH,
M0JIb30BAThCS X CBOMCTBAMU. Y METh IPUMEHSTH 3T CBOKWCTBA IIPU PELIEHUH 3a1a4.

Bnanete moHATHEM ONHUCAHHOM OKOJIO TPEYrOJIbHUKA OKPY>KHOCTH, YMETh HAXOJIUTh €€
ueHTp. [lonp3oBaThecs pakTamu 0 TOM, YTO OMCCEKTPHUCH! YIIIOB TPEYroJbHUKA MEPECEKAOTCS B
OJIHOM TOYKE, MU O TOM, 4YTO CEpPEAMHHBIC IEPHEHIUKYISIPbl K CTOPOHAM TpPEYroJbHHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Biamere nDoOHATHMEM KacaTeNbHOM K  OKPY)KHOCTH, IIOJIb30BaTbCs TEOPEMOM O
NEePHEHANKYISIPHOCTH KAacaTeJIbHOM U painyca, IPOBEJEHHOTO K TOUKE KAaCAHMUS.

[lonb30oBaTbcs MPOCTEMIIMMH T€OMETPUUYECKMMHU  HEPABEHCTBAMU, IOHUMATh UX
IIPAaKTHYECKUM CMBICII.

[TpoBOAUTH OCHOBHBIE T€OMETPUUECKHUE IIOCTPOCHUS C IOMOIIBIO LUPKYJIS U JINHEHKH.

K xonmy oOyuenus B 8 kiacce oOydaromuiics MONYYHUT CIEAYIOUIUE IpeaIMETHBIC
pe3ynbTaThl:

Pacrio3HaBaTh OCHOBHBIE BUJBI YETHIPEXYTOJBHUKOB, UX AJIEMEHTHI, I0JIb30BAThCS MX
CBOICTBaMHM NP PELIEHUH F€OMETPUUECKUX 3a/1au.

[IpuMeHsTh CBOICTBA TOUKM MEpecedeHHs MeIuaH TpeyroibHHKa (LEeHTpa Macc) B
pelIeHnH 3a1ay.

Bnagers nonsTHeM cpeiHel JMHUM TPEYrojdbHUKA M Tpaleluu, MPUMEHITh UX CBOWCTBA
IIpU pPEIICHHH reomerpudeckux 3anad. llomp3oBarbecs Teopemon Paneca u TeOpeMou O
IIPONOPLUUOHAIIBHBIX OTPE3KAX, IPUMEHATh UX AJI PELIEHUS MPAKTUYECKUX 3a/a4.

[TpuMeHATH MPU3HAKK [TOJJO0US TPEYTOJIBHUKOB B PEIIEHUH F€OMETPUUECKUX 3a/1au.

[Tonb3oBatbes Teopemoi Iludaropa g pemeHuss reOMETPUYECKHX M MPaKTUYECKHX
3ana4. CTpOUTh MaTeMaTHYECKYI0 MOJIE]b B MPAKTUYECKUX 3a/ladaX, CaMOCTOSATEIbHO JeNaTh
4epTEX U HAXOJUTh COOTBETCTBYIOIINE JUIMHBI.

Bnanerp NoHATHSAMHU CHHYCA, KOCHMHYCa M TaHI€HCa OCTPOro yria IpsSMOYTOJIBHOTO
TpeyrojiabHuKa. [1071p30BaThCS 3TUMU MOHSITUSIMH I PEIIEHUS TPAKTUUECKUX 3ajau.

Boruncnate  (pa3nuyHbIMEH - cocobamM)  IUIOLIaAb  TPEYrojJbHUKAa W IUIOUIAIU
MHOTOYTOJIbHBIX ~ (puryp (Monb3ysch, TI/A€ HEOOXOAUMO, KalbKyilsTopoMm). IllpumeHsaTh
MIOJIyYE€HHBIE YMEHHMSI B IPAKTUYECKUX 3a/1adax.

Bnanerp MOHATHSMH BIMCAHHOTO U ILIEHTPAJIBHOTO YIJa, HCIOJb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIilax MEXIy XOpJaMu (CEeKyIIMMH) U YIiie MeXay KacaTelbHON U XOpaoi
IIPU PEIIEHNN TE€OMETPUUYECKUX 3a/1au.

Bragers MoOHATHEM ONHMCAHHOTO YETBIPEXYTOJbHHUKA, IMPUMEHATH CBOICTBA ONMCAHHOIO
YeTBIPEXYTOJIbHUKA MPU PEIICHUH 3a/1a4.

[TpuMeHsTh nOMyYyeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYEeCKHE MOJENH AJIs
3aJa4 peaqbHON KU3HU M MPOBOJUTH COOTBETCTBYIOIINE BHIUMCIEHUS C IPUMEHEHUEM MTOA00US
U TPUTOHOMETPHH (IOJIB3YSACH, I/1€ HE00X0AUMO, KAIbKYIATOPOM).

K xoniy oOydeHuss B 9 kJjacce OOydYalOMMICS TMOJYYUT CIEAYIONIAE TMPEIMETHBIE
pe3ynbTaThI:



3HaTh TPUTOHOMETPHUYECKHE (YHKIMM OCTPBIX YIJIOB, HAaXOAUTh C MX IOMOUIbIO
pasIM4yHbIE  BJEMEHThl  MPSIMOYTOJbHOIO  TPEYrojbHUKA  («PEUIEHHE MPSIMOYIOJbHBIX
TPEyroJbHUKOB»). HaxoauTh (C MOMOIIbIO KAIBKYJISATOPA) JUIMHBI M YIJIBI JJIS1 HETaOJIMYHBIX
3HA4YCHUMN.

[Tonp3oBaTbes popMysIaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKHUM TOXKJIECTBOM
JUIsl HAXOKJCHHSI COOTHOILEHUI MEXy TPUTOHOMETPUYECKUMH BEIIMYMHAMM.

Hcnonb30BaTh TEOPEMBbI CUHYCOB U KOCHUHYCOB Il HAXOXKACHUS Pa3jIU4HBIX JJIEMEHTOB
TPEYroJbHUKA («PELIEHUE TPEYroJbHUKOBY»), IPUMEHITh UX INPU PELICHUH T€OMETPUYECKHX
3a/1a4.

Brnaners nonartusimMu npeoOpa3oBaHus 1o100Us, COOTBETCTBEHHBIX JIEMEHTOB 110100HBIX
¢uryp. ITonp3oBarbes cBOMCTBaMU 110100Us1 TPOU3BOJIBHBIX (DUTYp, YMETh BBIYUCIATH JJIMHBI U
HAXOJUTh YIJbl y MOoN0OHBIX ¢uryp. IIpumMeHsars cBolcTBa MOAOOHS B MPAKTUYECKHUX 33/1a4ax.
YMeTb NpUBOAUTH MPUMEPHI TOJOOHBIX (PUTYP B OKpPY’KAIOIIEM MUpE.

ITosp30BaTbCa TeopeMaMu O MPOU3BEACHUM OTPE3KOB XOpI, O IPOU3BEIECHUU OTPE3KOB
CEKYILHUX, O KBaJpaTe KacaTeIIbHOM.

[Tonp30BaTbCss BEKTOpaMH, IOHMMATh HMX TEOMETPUYECKHNH H (U3NYECKUHA CMBICT,
IPUMEHSATh UX B PEIICHUH T€OMETpUYEeCKUX M (usnueckux 3anad. [IpumeHsTh ckaiasipHOe
IIPOU3BENICHUE BEKTOPOB AJIs1 HAXOXKACHUS JUIMH U YIJIOB.

[Tonp30BaTbcs METOOOM KOOpPAMHAT HAa IUIOCKOCTH, IPUMEHSTb €ro B PEIICHUU
F€OMETPUYECKUX U ITPAKTUYECKUX 3a/1a4.

Biamers NOHATHAMM NPABUIBHOIO MHOI'OYIOJIBHUKA, JUIMHBI OKPYKHOCTH, UIMHBI AYI'H
OKPYKHOCTM M DPaJUaHHOW MEpHI yIJa, YMETb BBIYHUCIATH IUIOIIAAb KPyra M €ro 4YacTeu.
[TpyMeEHATH MOJIyYEHHbIE YMEHHS B IPAKTUYECKUX 3a/1a4ax.

Haxomute ocu (wim LEHTpBI) CUMMETPUHM (UTYp, IPUMEHSATH ABMXKEHUS IUIOCKOCTH B
IIPOCTEUIINX CIIyqasiX.

IIpuMeHATH MOTy4YeHHbIE 3HaHUS HA IPAKTUKE — CTPOUMTh MaTEMaTUYECKAE MOJEIIH JUIS 3a1a4
peasbHOM JKU3HU U TPOBOJIUTH COOTBETCTBYIOIINE BBIYMCICHUS C IPUMEHEHUEM 1T0100Us U
TPUTOHOMETPUYECKUX QYHKIUHN (TIOJIB3YSICh, TJI€ HEOOXOAUMO, KAbKYISITOPOM).

7. Y4eOHO-MeTOAMYeCKOe M MAaTepHAIbHO-TEXHHYeCKoe o0ecnieyeHue
YueOHo-MeTOANYECKAS] JIUTEPATypa
Y4eOHuKH:

— Bunenkun H.S., Koxos B.U.,YecnokoB A.C., llIBapuoypa C.., MaremaTtuka, y4. SKII.
®I'OC, 37-e u3a, u3a. Muemosuna, 2019.

— Bunenkun H.S., XKoxos B.U.,YecnokoB A.C., llIBapuoypny C.U., MaremaTtuka, y4. OKIL.
®I'OC, 34-¢ u3n, u3n. MuemosuHna, 2016.

— Maxkapsrue FO.H., Munarok ['.H., HemkoB K.H., CyBopoBa C.b. Anre6pa, yu. 7xi1. ®T'OC,
3-e u3n., u3a. Muemosuna, 2020

— MakapsrueB 10.H., Munmiok I'.H., Hemkos K.1., CyBoposa C.b. Anre6pa, yu. 8xi. ®T'OC,
5-e u3A., uza. Muemosuna, 2016

— Makapsrue FO.H., Mungiok I'.H., Hemkos K.U., CyBopoBa C.b. Anrebpa, y4. 9xin. ®I'OC,
4-e u3n., u3a. Muemosuna, 2017

— Aranacsa JI.C. I'eometpus, y4. 7xi1., 8-¢ uzn, uzn. [Ipocsemenne, 2018

— Aranacsa JI.C. I'eometpus, y4. 8ki1., 8-¢ uzn, uzn. [Ipocsemenne, 2018

— Aranacss JI.C. I'eomerpus, yu. 9xi., 7-e uzn, uza. [lpoceemenue, 2017



MyabTHMeINITHBIE 00yUYAKOIIMe KOMIILIOTEPHbIE PeCypPChl.

1. Maremaruka 5 — 11 xmaccel. [paktukym. ITox penaknueit Jlyoposckoro. HOIIK 2004
roJ.

2. Anre6pa 7 — 9 knacchl. Jlumaktudeckuii M pa3gatouHsiii Marepuan. [lon pemxakiueit

Adanaceesoii T. JI. U3n. «Yuutensy. 2009.

Marematuka 5 — 11 knaccel. [Ipaktukym. JIpoda. 2004.

DNEKTPOHHBIN yaeOHUK — cripaBouHUK Anreopa 7 — 11 kmace. 3A0 «Kymumy» 2000 .

5. VYpoku anreopsr Kupumna u Medoaus. 7 — 8 knaccel. Bupryansnas mkona Kupwia u
Medoaus. OO0 «Kupumn u Medonuii» 2004r

6. «Kupas mxona» XKusas reomerpust. Bupryansnas nabopatopusi. MHCTUTYT HOBBIX
TEXHOJIOTHYECKUX 00pa30BaHUM.

7. HHTepHeT pecypchl:

- http://www.mathvaz.ru

How

- http://www.alivt.com

MartepuanbHO-TEXHHYECKOe o0ecrieyeHne y4eOHOro nmpeamera

1. Ilnakarsl:

- KBagpats! HaTypanbHbIX yucen ot 11 10 99,

- JlelicTBUS HaJl MHOKECTBaMH,

- YucnoBble IPOMEKYTKH,

- I'padmueckuii criocod perieHus: ypaBHEHHIH,

- KBagpatuuHoe HepaBeHCTBO,

- KBagpatnunas pynkuus,

- Tpuronomerpudeckue GopMyIbl,

- KBagpaTtHoe ypaBHeHue,

- KBagparnsiii Tpexuses,

- MHOroyrojapHUKH,

- [TapamienbHbIe IPSMBIE,

- OCHOBHOE CBOICTBO NapaUIEIbHBIX IPSIMBIX,

- [lepneHiuKynsipHbIE IPSIMBIE,

- CMeXHBI€ YIIbI,

- PaBHOOE1peHHBIN TPEYTONIBHUK,

- 'eomeTpust TpeyronapHuKa,

- [locTpoenue nepneHuKymnsapa K NpsiMon,

- [Inomaau miockux Guryp,


http://www.mathvaz.ru/
http://www.alivt.com/

- Jloka3aTenbCTBO OT MPOTHBHOTO,
- CyIecTBOBaHUE TPEYTOJILHUKA PABHOTO JTAHHOMY,
- [ToctpoeHne GUCCEKTPUCH yIIa TPEYroJbHHUKA,
2. O6opynoBanme:
Ha0Op JICPEBSHHBIX JIMHECK,
LUPKYIb-2,
TPaHCIIOPTUP-2

TexHHU4YecKHe cpeacrea oﬁyqe}mﬂ

1. Kommnbrorep
2.1IpOEKTOp

3.9kpaH
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