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IHosicHuTeIbHASL 3amucKA.

OO1u1ast xapaKTepUCTHKA YIeOHOTO IpeaMeTa

Pabouas mporpamMmMa mo MareMaTuke s oOydaromuxcs 5-9 kiaccoB pa3paboraHa Ha
ocHoBe DenepalbHOTO TOCYAAPCTBEHHOTO 0O0pa30BATENBHOTO CTaHAAPTa OCHOBHOTO OOMIETO
oOpa3oBanusi ¢ Yy4€TOM U COBPEMEHHBIX MHUPOBBIX TpeOOBaHMM, TPEABIBISIEMBIX K
MaTeMaTH4eCKOMYy O0Opa3oBaHWIO, W TPAgUIMKA POCCHUICKOTO 00pa3oBaHUs, KOTOpBIE
00eCTeynBarOT OBJAJICHUE KIIOUEBHIMA KOMIICTCHIUSAMH, COCTaBJSIIOIIMMHU OCHOBY JUIS
HETPEPBIBHOTO OOpa30BaHUS CaMOPA3BHUTHS, a TaK J>K€ IEJIOCTHOCTh OOMIEKYIbTYPHOTO,
JMYHOCTHOTO W TIO3HABATENFHOTO pa3BUTHA oOydaromuxcs. B paboueil mporpamMme y4YTEHBI
uaen u nojoxxeHus Konuenmmu pas3BuTHs MareMmarudeckoro oOpasoBaHusi B Poccuiickoit
Oenepanun. B mporecce pemieHus 3amad — OCHOBOM y4eOHOW — JIEATENHHOCTH Ha YpOKax
MaTeMAaTHUKH — Pa3BUBAIOTCS TaK K€ TBOPYECKAsS M IMPHUKJIAIHAS CTOPOHBI MBIIICHUS.

OO0ydyeHnue MareMaTuke MJAa€T BO3MOXKHOCTb pa3BUBaThb y OOYYaroIIMXCS TOYHYIO,
panroHaTbHYI0 WH)OPMATHUBHYIO pedb, YMEHHE OTOMpaTh HauOojee MOAXOSAIINE SI3BIKOBBIC,
CHUMBOJIMUECKHE, TpaduvecKue CpeACTBA JUISL BBIPAXEHHS CYXKIECHHH W HArjsIHOTO WX
MIPEICTaBIICHHUSI.

Heo0xoMMbIM KOMITIOHEHTOM OOIIeH KyJIbTyphl B COBPEMEHHOM TOJIKOBAHHHU SIBIISICTCS
oOriee 3HAKOMCTBO C METOJIaMH TO3HAHHS JCWCTBUTEIHLHOCTH, MPEICTABICHUE O TPEAMETe H
METOJ]aX MaTeMaTHKH, UX OTIMYHA OT METOJIOB JIPYTHUX €CTECTBEHHBIX M T'YMaHHTAPHBIX HaYK,
00 0cOOEHHOCTSIX MPHUMEHEHHS MaTeMaTUKW IS PEHICHHs HAyYHBIX W TIPUKIaTHBIX 3aad.
Takum oOpa3om, mMarematnyeckoe oOpa3oBaHHE BHOCUT CBOM BKJIaa B (pOpMUpOBaHHE 00IIEH
KYJIBTYpBI YEJIOBEKA.

N3yueHne mareMaTHKH TakK K€ CIIOCOOCTBYET ICTETUYECKOMY BOCIMTAHHUIO YEJIOBEKA,
MOHMMAHUI  KpPAacoTbl M  M3SIIECTBA MAaTEeMaTUYECKUX  PaCCYKICHHH, BOCHPUATHIO
reoMeTpUIecKuX (POpM, YCBOCHHUIO UAEU CUMMETPUH.

Llenn v 3129 H3YUCHUS V‘I€6HOFO npeamMeTra

HpI/IOpI/ITeTHBIMI/I OejIsaMHu 06yLICHI/I${ MaTeMaTHke B 5 — 9 kjaccax sBIISIOTCA:

— @opMUpOBaHHME UEHTPAIbHBIX MaTEMaTHYECKUX MOHATHUH (YHCIO, BEIMYMHA,
reoMerpuueckas (Qurypa, mepeMeHHas, BEpOATHOCTb, (yHKIMSA), OOecIeuynBaOIUX
MIPEEeMCTBEHHOCTh U NMEPCIEKTUBHOCTh MAaTEMAaTHYECKOT0 00pa30BaHus 00yJarONINXCS;

— IlonBenenue 06yqaromnxc;1 Ha JOCTYyIIHOM Ui HHUX YPOBHC K OCO3HAHUIO
B3aMMOCBA3HU MATEMATHKHU U OKPYKAOWICTO MHPA, IOHUMAHUC MATECMATUKHU KaK YaCTH O6H.I€I>i
KYJIbTYPBI 4CJIOBCYCCTBA,

— Pa3Burue HWHTCJUICKTYAJIbHBIX W TBOPYCCKUX CIIOCOOHOCTEM 06yqa}omﬂxc51,
MO3HABATEIbHOM AKTHUBHOCTH, UCCIICIOBATCIIbCKHUX YMCHHﬁ, KPUTUYHOCTHU MBIIIJICHUS, HHTEPCCA
K U3YYCHHUIO MAaTECMATUKU;

— @opmupoBaHue  (YHKIMOHATBHOH  MaTeMaTHUECKOM  TIpaMOTHOCTH:  YMEHUS
pacrio3HaBaTh MPOSIBJICHHUS MaTeMaTHMYECKHX IOHATHH, OOBEKTOB M 3aKOHOMEpHOCTEH B
peanbHBIX JKU3HEHHBIX CUTYallUsX M MPU M3YUYEHUH JIPYTUX YUEOHBIX MPEIMETOB, MPOSBICHUSI
3aBHCUMOCTEHl M 3aKOHOMEpHOCTEH, (OpPMYJIHMPOBATh UX Ha sI3bIKE MaTeMaTUKH M CO3]1aBaTh
MaTeMaTU4YeCKue MOJEIH, MPUMEHITh OCBOCHHBIH MaTeMaTH4YeCKMH ammapar Ajisl pelieHHs
MPAKTUKO-OPHUEHTUPOBAHHBIX 337124, UHTEPIPETUPOBATh U OLEHUBATH MOJTYUYE€HHBIEC PE3YJIbTAThI.

OcHOBHBIE JIMHUM COJEpXKaHMUA Kypca MareMaTHKH B S-9kmaccax: «Uucnma wu
BBIUUCIIEHUS», «Anredpa»( «AnredpanyecKue BBIPAKCHUS»,«YPaBHEHUS U HEPABEHCTBAY),
«Dynkuum»,«l'eomerpusi»(«l'eomerpudeckue ¢Gurypsl W HUX CBOHCTBa», «M3mepeHue
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IF€OMETPUUYECKUX BEIMUUH»), «BepoATHOCTb M CTaTUCTUKa». JlaHHBIE JIMHUU pPa3BHUBAIOTCA
napajieNIbHO, KaXK1asi B COOTBETCTBUU C COOCTBEHHOH JIOTUKOM, OJTHAKO HE HE3aBUCHMO OJIHA OT
Jpyroi, a B TECHOM KOHTaKkTe U B3aumojeictBuu. Kpome 3Toro, ux oObeAUHSAET JIOIHYECKas
COCTaBJISAONIAs, TPAJAULIMOHHO MPUCYIIAasi MATEMAaTUKE U IIPOHU3bIBAIOIIAsI BCE MAaTEMATUUECKUE
Kypcsl H cojaepxkarenbHbie JuHUH. ChopmynupoBanHoe B DenepaibHOM TOCYAapCTBEHHOM
o0pa3oBaTeNIbHOM  CTaHJApTe OCHOBHOTO o00mero oOpa3oBaHuss TpeOOBaHHE «yMETh
ONEpUPOBaTh MOHATUSMH: OIpPENEICHUE, aKcuoma, TEOpeMa, JO0Ka3aTelbCTBO; YMEHHUE
pacrno3HaBaTh UCTHHHBIC W JIOKHBIC BBICKA3BIBAHUS, NMPUBOJUTH MPUMEPHI U KOHTPIPUMEPEI,
CTPOUTbh BBICKA3bIBAHUS U OTPUIIAHMS BBICKA3bIBAHUIM» OTHOCHUTCA KO BCEM Kypcam, a
(dbopMUpOBaHHE JIOTUYECKHX YMEHUH pacmpeenseTcs Mo BCeM rojaM OOydeHHs Ha ypOBHE
OCHOBHOTO 001ero obpaszoBanus. Coaepkanue o0Opa3oBaHMsl, COOTBETCTBYIOIIEE MPEIMETHBIM
pe3ynbraTaM ocBoeHus. IIpumMepHoil pabouell mMporpamMmbl, pacHpeleN€HHbBIM 1O Tojam
oOyueHus, CTPYKTYpUPOBAHO TakUM 00pa3zoM, YyTOObI KO BCEM OCHOBHBIM, MPUHIMIIAATIbHBIM
Bompocam oOyuyaromiuecs: oOpalaiich HEOJHOKPAaTHO, YTOOBI OBJAJ€HHE MaTeMaTHUYECKUMU
MOHATHAMH ¥ HaBbIKAMH OCYILECTBIISUIOCH MTOCJIEIOBATEIBHO U MOCTYNATENbHO, C COOMI0IEHUEM
MpPUHIUIA HPEEeMCTBEHHOCTH, a HOBBIE 3HAaHUS BKJIIOYAJIUCh B OOLIYIO CHUCTEMY
MaTeMaTHYECKHUX MPEeJICTaBICHUH 00yJarommXxcs, paciupsis U yriuyomnss e€, o0pazys MpoyHbIe
MHO>KECTBEHHBIE CBSI3U.

Peanu3anys BOCOMTATEIbHOTO NOTEHIIMAIA YPOKA (C YIETOM MPOTPAMMbI BOCIIMTAHHUS):

— YCTaHOBJICHHE JIOBEPUTEIbHBIX OTHOUICHHH MEXAYy Y4YUTEIEM M €ro y4yeHUKaMu,
CHOCOOCTBYIOUIMX TMO3UTHUBHOMY BOCHPUSTHIO y4allUMHCS TpeOOBaHHM M MpPOChO yUHTEs,
MPUBJICYEHUIO WX BHHUMAaHMS K OOCyX/JaeMOW Ha ypoke HMH(QOpMaIMM, aKTUBH3ALUU HX
M03HABATEIbHON JAEATEIbHOCTH;

— moOyX/JIeHHEe MKOJBHUKOB COOJII0IaTh Ha YPOKE OOIICHPHHITHICE HOPMBI TIOBEICHHS,
npaBujia OOMICHHUS CO CTapIUMH (YIUTEISIMU) U CBEPCTHUKAMHU (ITKOJLHUKAMU), TTPUHITUTIBI
y4eOHOM TUCIUIIMHBI U CAMOOPraHUu3alluu;

— MpUBJIEUYECHUE BHUMAHUS IIKOJHLHUKOB K IEHHOCTHOMY aCIeKTy U3y4aeMbIX Ha YpPOKax
SIBJICHUH, OpraHu3anus UX pabOThI C MOTy4aeMOi Ha YPOKe COIMaIbHO 3HAUMMOU HH(pOpMaIuei
— WHUIMUPOBAHUE €€ OOCYK/EHUs, BHICKA3bIBAHUS YYALIUMUCS CBOEr0 MHEHHS IO €€ MOBOJY,
BBIPAOOTKHU CBOETO K HEW OTHOIICHUS;

— HCIIOJIb30BaHHUE BOCIHHUTATEIbHBIX BO3MOJKHOCTEW COJAEp)KaHUSA Yy4eOHOro IMpeaMera
4yepe3 JIEMOHCTpPAIMIO JIETSM TMPUMEPOB OTBETCTBEHHOTO, TIPaKJIAHCKOTO TMOBEJICHUS,
MIPOSIBIICHUST YEJIOBEKOIIOOUS M AO0OPOCEpICUHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIMX TEKCTOB
JUIS YTeHMSI, 3a/1a4 JUIsl pelIeHUs], TPOOIEMHBIX CUTYaIUil 17151 0OCYX/IeHUS B KJIacce;

— MpUMEHEHHE Ha YPOKEe MHTEPAKTUBHBIX (OPM pabOThl YUaITUXCS: UHTEIJICKTyalbHBIX
UTp, CTUMYJIHPYIOMIHUX MO3HABATEIbHYI0 MOTHBAIMIO IIKOJbHUKOB; AUCKYCCUH, KOTOpPBIE JAIOT
y4YaluMcsi BO3MOXKHOCTh MPHOOPECTH OMBIT BEIACHHSI KOHCTPYKTHMBHOTO AMAJIOTa; TPYIIIOBOMN
paboTel wiaM pabOTHl B TMapax, KOTOpPhIE Yyd4aT WIKOJBHUKOB KOMaHAHOW paboTe u
B3aUMO/ICHCTBUIO C IPYTUMH JI€ThMU;

— BKJIIOUYEHHE B YPOK UTPOBBIX MPOIEAYP, KOTOPbIE IOMOTAIOT MOIEPKaTh MOTUBALIUIO
JeTell K TMOJYYeHUIO 3HAHWM, HaTaKWBAHUIO TO3UTUBHBIX MEXKIWYHOCTHBIX OTHOIIECHUN B
KJ1acce, IOMOTaloT YCTaHOBIICHHIO I0OpoXKeIaTenbHOl atMochepbl BO BpeMs ypoKa;

— opraHuzanus MmedcTBa MOTUBHPOBAHHBIX U JPYAUPOBAHHBIX YyYAIIUXCS HAll HX
HEYCIEBAIOIIMMU OJIHOKJIACCHUKAMHU, [AIOMIer0 IMKOJbHUKAM COI[HAIIBHO 3HAYUMBIH OMBIT
COTPYIHUYECTBA U B3aMMHOW MTOMOILY;

— UHHUIMHUPOBAHUE M MOJJEP)KKA HCCIEI0BATENbCKONW JEATENIbHOCTH UIKOJBHUKOB B
pamMKax pealv3alid UMW WHIWBHUIYATbHBIX U TPYIMIOBBIX UCCIEIOBATENBCKUX MPOEKTOB, YTO
JacT  IIKOJBHUKAM  BO3MOXKHOCTH  NPHOOPECTH HABBIK  CaMOCTOSITEJIBHOTO — PELICHHUS
TEOPETUYECKON MPOOJIEeMBbl, HAaBBIK I'€HEpUPOBaHUA M O(OpMIIEHUS COOCTBEHHBIX MJEH, HABBIK
YBOKHUTEIBHOTO OTHOIIGHUS K YyXHUM wuaesMm, odopmieHHbBIM B paboTax JIpyrux

3



uccienoBaTeiel, HaBblK IyOJIMYHOTO BBICTYIUIEHMSI IEepell ayAUuTOPUEN, apryMEHTUPOBAHUS U
OTCTaNBaHUS CBOEH TOUKHU 3PEHUSL.

Bocnurarensuplid  moteHmman ydeOHoro mpeamera «MaremaTHkay 00ecreunBaeT
peanu3aIyio HeIeBbIX IPUOPUTETOB BOCIUTAHUS 00yUYarOIUXCS HA YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus

— K TpyAy KaKk OCHOBHOMY CIIOCOOY JOCTHKEHMSI AKU3HEHHOTO OJaronoyyus 4ejJI0BeKa,
3aJI0Ty €ro YCIEHNIHOTO NpPO(eCCHOHATBHOTO CaMOONPEICICHHUS U OUIYIIEHUS YBEPEHHOCTH B
3aBTpAIIHEM [HE;

— K CBOEMY OTE€YECTBY, CBOEl Masioi u OosblIoi PonrHe Kak MecTy, B KOTOPOM YEJIOBEK
BBIPOC;

— K NpUpOAE KAaK HMCTOYHMUKY JKU3HM Ha 3emJie, OCHOBE CaMOI0 €€ CYIIECTBOBaHMUS,
HY)KJarollelcs B 3alIUTe U MOCTOSITHHOM BHUMAHHUU CO CTOPOHBI YEJIOBEKA;

— K 3HAHMSAM KaK MHTEJUIEKTYaTbHOMY pecypcy, oOecreunBaromiemMy Oyayiiee 4eoBeka,
KaK pe3ylbTaTy KpOIMOTJINBOTO, HO YBJIEKATEIbHOIO yUeOHOTO TPYAa;

— K 3JI0pOBBIO KakK 3aJIoOTy JOJTOM W aKTUBHOM JU3HU 4YEJIOBEKa, €ro XOpOILEro
HACTPOEHUS M ONTUMHUCTUYHOTO B3IJIA1a HA MUP;

— K OKpYXalollMM JIIOJsIM Kak Oe3yclIOBHOW M aOCOJIOTHOM IIEHHOCTH, Kak
pPaBHOMPABHBIM  COLMAJIbHBIM  MapTHEpaM, C KOTOPHIMH  HEOOXOAMMO  BBICTPauBaTh
noOpoxenarenbHble ¥ B3aUMOIOIEPKUBAIOIINE OTHOUICHHS, Jarollhe 4YeJOBEKY paJocTh
OOIIIEHMsI U TTO3BOJISIONINE U30eTaTh YyBCTBA OJMHOUYECTBA;

— K camuM cebe Kak Xo3sieBaM CBOE€H CyJIpObl, CAaMOOMPEIENSAIOIUMCI U CaMo
peaNM3yIONIUMCS TUIHOCTSIM, OTBEUAIOIIIUM 32 CBO€ COOCTBEHHOE OyyIIee.)

MecTto yuebHOro npeaMera B y4eOHOM IIIaHe

B cootBercTBUM ¢ DenepalibHBIM TOCYIAPCTBEHHBIM O0Opa30BaTeNbHBIM CTaHAAPTOM
OCHOBHOTO 00I1ero 00pa3oBaHUs MaTeMaTHKa SBJSETCS 00sf3aTeIbHbIM MPEIMETOM Ha JTaHHOM
ypoBHe oOpa3oBanusa. B 5-9 xkmaccax yueOHbIH mpenmer «MaTtemaTuka» TpaIullMOHHO
M3Yy4aeTcCsl B paMKax CJICIYIONIUX yU4eOHBIX KypCOB: B 5-6 kiaccax — Kypca «MaremaTukay, B7—
9 knaccax—KypcoB «Anredpa» (BKIOUYasi 3JEMEHTHl CTAaTUCTUKH W TEOPHUU BEPOSITHOCTEH) M
«l'eomerpusiy. Hacrosmeir mnporpaMMoil BBOJUTCS CaMOCTOSITEIBHBIM  yUEOHBIM KypC
«BeposATHOCTD U CTATHCTUKAY.

Hacrosimelt nporpamMmoil mpenycMaTpuBaeTcsl BbIACICHHE B yueOHOM IUIaHE Ha
U3y4YeHHE MaTeMaTUKd B 5—6 Kiaccax SyueOHBIX 4acoB B HENENIO B TEUCHHE KaXKJIOTO Toja
o0y4enus, B7-9 kiaccax 6 y4eOHBIX 4acOB B HEJICTIO B TEUCHUE KAXKIOTO roj1a 00ydeHHsI, BCETO
946yueOHbIXUaCa.

VYueOHbIi 1aH Ha U3ydyeHHEe MaTeMaTUKU B 5—6 Kiaccax OTBOJUT HE MeHee 5 yuyeOHBIX
4acoB B HEJIEIIO B T€UEHHUE KaXKJIOTO roja ooyuenus, Bcero He MmeHee 340 yueOHBIX 4acoB.

KOJINYECTBO ob1ee
KOJIMYECTBO YaCOB
KJ1acce y4eOHBIX B HOIIEIIO KOIIMYECTBO
HeJIeNb 9aCcOB B IOJ
Kypc «MaremaTHkay

5 34 5 170

6 34 5 170
Kypc «Anredpa»

7 34 3 102
8 34 3 102
9 34 3 102

Kypc «I eomerpusi»
7 34 2 68
8 34 2 68




9 | 34 2 68

Kypc «BeposiTHOCTb U CTATUCTHKA»

7 34 1 34
8 34 1 34
9 34 1 34
Htoro Ha ypoBHE
o0Oy4yeHus 952

Conepxxanue y4eOHOro Kypca
« MaremaTuka»

5 knace

HatypasnbHble uncia v HyJb.

HarypanbHoe uucno. Psag Harypanbhbix umcen. Yucino 0. M3o00pakeHue HaTypasbHBIX
qycesl TOUKaMH Ha KOOPAMHATHOM (YMCIIOBOM) IPSIMOH.

[To3unmonHas cucrema cuMciieHHs. PuMckas Hymepanus Kak NpUMep HENO3WLIHOHHOMN
CUCTEMBI CUHMCIIEHHUs. [lecaTuyHas CUCTEMA CUUCIICHHS.

CpaBHeHHE HaATypaJbHBIX YHCEJ, CpaBHEHHE HaTypalbHbIX uncen ¢ HyaEM. CrocoOsbl
cpaBHeHHUA. OKpYIJIEHHE HATYPAJIbHBIX YHCET.

CrnoxeHre HATypalbHBIX YHCEN; CBOMCTBO HYJSI MpH CJIOXKEHUH. BplunTaHue Kak
neicTBre, 00paTHOE CIOXKEHUIO. YMHOKEHHE HAaTypaJbHBIX YHMCEN; CBOMCTBA HYJNS U €IUHUIIBI
Npu yMHOXKECHHMH. JlemeHue Kak JeicTBHE, 0OpaTHOE YMHOXKeHHIO. KOMITOHEHTHI ACHCTBUH,
cBsi3b Mexy HUMH. [IpoBepka pesynbrara apupmernueckoro neiicrus. [lepemecturensHoe u
COYETATEeNIbHOE CBOICTBA (3aKOHBI) CIOKEHUS M YMHOXEHUS, pacHpeAeiIUTeIbHOE CBONCTBO
(3aKOH) YMHOKCHHSI.

Hcnonbs3oBanue OykB as 0003HAUYEHUS] HEM3BECTHOTO KOMIIOHEHTA M 3allUCU CBOMCTB
apu(METHUIECKUX JTCUCTBUH.

Jlenurenu U KpaTHbIE 4YMCIIA, PA3JIOKEHUE HAa MHOXKUTENIU. IIpocTsie M cocTaBHBIE YHUCIIA.
[Ipusznaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ OCTaTKOM.

Crenenp ¢ HaTypaJbHBIM IIOKa3aTeJIeM. 3alMCh YUCIA B BHJE CYMMBI pa3psaHbIX
CJIaracMblX.

UucinoBoe BbIpaXCHHE. BpluncieHMEe 3HAYEHWHM 4YMCIOBBIX BBIPAXKEHUM; MOPALOK
BBINIOJIHEHUS.  JNedCcTBUM. lMcnonp3oBaHuMe IpU  BBIYHCICHUSX  IEPEMECTUTEIBHOIO U
COYETaTEeIbHOTO CBOMCTB (3aKOHOB) CJIOKEHUS M YMHOXKEHUS, paclpellelInTeNIbHOTO CBOMCTBA
YMHOKEHUS.

HpoOu.

[IpencraBnenue o ApoOH Kak crocoOe 3anmucu yactu BeauuuHbl. OOBIKHOBEHHBIE JAPOOH.
[IpaBunbHBIE U HepaBWIbHBIE ApoOu. CMelanHas ApoOk; IpecTaBIeHue CMEIaHHON Jpodu B
BUJIE HENPAaBUIBHON JApOOM M BbIJENEHUE IEJOH YacTH YHMClla U3 HENpaBWJIBHOW Jpoou.
N306paxenue qpodeit ToukamMu Ha YUClIoBOM npsimoi. OcHOBHOE cBOicTBO ipoou. CokparieHue
npo6eii. [IpuBenenue apodu k HOBOMY 3HaMeHaTento. CpaBHeHHE IpoOeit.

CrnoxeHue W BblUMTaHME JpoOed. YMHOXKEHUE M JAeieHue Jpobeit; B3aMMHO-OOpaTHbIE
npo6u. HaxoxieHre yacTu 1eJIoro U 1eJI0ro Mo ero 4acTH.

JecsituuHas 3amuck Apooei.

Hecstuunas 3anuck apobeii. [IpeacraBnenue neciTUYHON ApoOU B BHIE OOBIKHOBEHHOM.
N300pakeHue AecATHUYHBIX IpoOel ToukaMu Ha 4YuciIoBOH MpsMoil. CpaBHEHHE NECATUYHBIX
TIpoOeii.

Apudpmernueckue 1eiCTBUA ¢ AECATHUHBIMU Apo0siMHu. OKpyTIeHHEe AeCATHUHBIX IPOOEH.

Pemenue TekcToBBIX 3a1ay.




Pemienne TekCTOBBIX 337a4 apudmMeTHdeckuM crocobom. PemieHne Iormdeckux 3amad.
Pemenue 3amau nepeObopomM BceX BO3MOKHBIX BapuaHTOB. VcIiosib30BaHKME NIPU PELLIEHUU 3a/1a4
TaOJIHII U CXEeM.

Pemenue 3anau, conepkalux 3aBUCUMOCTH, CBS3bIBAIOLINE BEJIUYUHBI: CKOPOCTb, BPEMS,
paccTosiHMe; II€HA, KOJWYECTBO, CTOMMOCTb. EIMHMIIBI M3MEpEHUs: Macchl, 00b&Ma, IICHBI;
paccTosiHUs, BpEMEHU, CKOPOCTH. CBSI3b MEXAY €AMHULIAMU U3MEPEHUS KaKI0W BEJTUUMHBI.

Pemenne ocHOBHBIX 3a/1a4 Ha JIpOOH.

[IpencraBnenue JaHHBIX B BUJE TaOJIULL, CTOJIOYATHIX JUarpamm.

Harnsanas reomerpusi.

Harnsanuele npeacraBineHus o purypax Ha IJIOCKOCTHU: TOUKa, MpsiMasi, OTPE30K, JIyd, yrod,
JIOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. Yroi. IIpsmoi, ocTpslid, Tynoi u pa3BEPHYTHIN
YTJIBL.

JUlnHa oTpe3ka, MeTpUYECKHMEe E€AWHMIBI JUIMHBL. JlIuMHa JOMaHOW, mepuMeTp
MHOTOYT0JIbHUKA. MI3MepeHre 1 MOCTPOECHUE YIJIOB ¢ IOMOIIIbIO TPaHCIIOPTHPA.

Harnsanuelie npencraBiaeHus o Gpurypax Ha mioCKOCTH.

Harnsanuele npeacraBieHus o Gurypax Ha IJIOCKOCTH: MHOTOYIOJIBHUK; MPSMOYTOJIbHHUK,
KBaJIpaT; TPEYroJbHUK, O PaBEHCTBE QUryp.

N3o0paxkenue ¢uryp, B ToM yucie Ha kieryatoi Oymare. [Toctpoenne koHpurypanuit us
yacTel NpsAMOM, OKPY)KHOCTH Ha HEJIMHOBAaHHOW M KjeTdaToil Oymare. Vcrnonp3oBanue CBONCTB
CTOPOH U YIJIOB MPSIMOYrOJIbHUKA, KBaJIpaTa.

[Tnomanas npsMOYroiabHIUKAa U MHOTOYIOJIbBHUKOB, COCTABJIEHHBIX U3 MPSMOYTOJbHUKOB, B
TOM uuncie Guryp, n300pak€HHBIX Ha KiieT4aTol Oymare. EnuHUIIBI H13MepeHus MI0LIaIu.

Harnsanaeie npencraBieHus 0 IPOCTPAHCTBEHHBIX (pUrypax.

Harnsanuele npencraBieHHs O — IPOCTPAHCTBEHHBIX — (QUrypax:  MPSMOYIOJIbHBIHM
napajienenunes, KyO, MHOrorpaHHuKkd. I3o0pakeHne mNpoCTeHIIMX MHOTOIPaHHHUKOB.
PazBéptkn kyba w mapammenenunena. Co3maHue Mojelield MHOTOTpaHHUKOB (M3 Oymarw,
IIPOBOJIOKH, IUIACTHIIMHA U JP.).

O0BEM IPSIMOYTOJIBHOTO Tapajuienenumnena, kyoa. Equauier nsmepenus oobéma.

6 KJacce

HarypanbsHbie uncna.

ApubdmMernueckre JIEHCTBHS C MHOTO3HAYHBIMU HATypPaJIbHBIMH YHCIaMH. YHCIIOBBIE
BBIpQKEHUS, TOPSIOK JCUCTBUH, MCIOJIb30BaHHWE CKOOOK. M Crmonap30BaHMe NPH BBIYUCICHUSX
MEPEMECTUTEIBLHOTO U COYETATEILHOTO CBOMCTB CIIOKEHHUSI U YMHOEHUS, PaCIpeAeIuTeILHOTO
cBolicTBa yMHOKEeHUS. OKpYyIriIeHUE HATypaIbHBIX YHCEI.

Jlenutenn W KpaTHbIE YWCiIa; HAWOOJBIIWN OOIIMK JEIUTENh M HaWMEHbIee oOIee
KpaTHoe. JlenuMocTh CyMMBI U Ipou3BeeHUs. [leneHue ¢ OCTaTKOM.

HpoOu.

OObIKHOBEHHAs1 JIpoOb, OCHOBHOE CBOMCTBO IpOOM, COKpaiieHue japodeii. CpaBHeHUE U
ynopsiiounBanue apobeid. Pemenue 3amad Ha HaX0XJAEHUWE YACTH OT LIEJIOTO U LEJNOro MO €ro
gactu. J[poOGHOe umcino kak pe3ynabTar AencHus. [lperncraBienue necATUYHON IpoOH B BUIE
OOBIKHOBEHHON JIpoOM M BO3MOKHOCTh NPEJCTABICHUS OOBIKHOBEHHOW JpoOu B BHUJE
necsTuuHOM. JlecaTuuHble OpoOU M MeTpudeckasl cucreMa Mep. ApudMeTHueckue IeHCTBUS U
YHCIIOBBIE BHIPAKEHUS C OOBIKHOBEHHBIMH U JECSITUYHBIMU JPOOSIMH.

OtHomenue. [lenenne B naHHOM OTHomIeHWH. Macmtab, mpomoprus. [Ipumenenue
MPONOPLHUIA ITPU PELICHUH 3a/1a4.

[Tonarue nponeHTa. Berunciienne npoueHTa OT BEJIMYHUHBI U BEJIMYMHBI TI0 €€ MPOLEHTY.
BripakeHue MpoIEeHTOB AECATUYHBIMU ApoOsmu. PemeHue 3amad Ha MpoOLEHTHL. BripakeHue
OTHOILEHHUS BEJINYUH B MPOLICHTAX.

[TonoxutenbHble U OTPULATENbHBIEC YUCIA.



[lonoxurensHble U oTpULATENbHbIe Yncna. Llensle yrcna. Moayns 4uciia, reomeTpudeckas
MHTEepOpeTanus Moayns uucia. VM3o0pakeHue yucen Ha KOOPAMHATHOW mpsiMod. YwucioBble
IIPOMEXKYTKHU.

CpaBuenue uncen. ApudMeTHuecKue ACHCTBHS C MOJIOKUTEIBHBIMU U OTPULATEIbHBIMU
YUCIIAMM.

[IpssMoyronpHas cucteMa KOOpAMHAT HA IUIOCKOCTU. KOOpAMHATBI TOYKM HA IIJIOCKOCTH,
abcmucca u opauHarta. Iloctpoenne Todyek u Guryp Ha KOOPAMHATHOHN TIOCKOCTH.

bykBeHHBIE BEIpAKEHUS.

[Tpumenenne OyKB ISl 3aITUCH MAaTEMaTHYECKUX BBIpAKCHUH W MpemiokeHuil. CBoiicTBa
apupMeTHIECKNX NeicTBUi. ByKkBeHHBIEC BBIpQKEHUS M UYUCIIOBBIE IOJICTAHOBKU. ByKBEHHBIE
paBeHCTBA, HAXOXIACHWE HEM3BECTHOTO KOMITOHEHTa. Dopmynbl; (GOpMyNIbl TepuMeTpa |
TIJIOIAIM TIPSIMOYTOJIBHHKA, KBajIpaTa, 00bhEMa napajiiesienurneaa u Kyoa.

Pemrenne TekCTOBBIX 3a1a4.

Pemenune TexcTroBeIX 3amauy apudmMernyeckuMm criocoOoMm. Perienue noruueckux 3ajaad.
Pemenue 3a1ay nepe6oOpoM Bcex BO3MOKHBIX BapUAHTOB.

Pemrenne 3anau, conepkamux 3aBUCUMOCTH, CBSI3BIBAIOLIUX BEJIMYUHBL: CKOPOCTh, BPEMSI,
paccTosiHMe; 1€Ha, KOJIMYECTBO, CTOMMOCTb; MPOU3BOAMTEIBHOCTb, BpeMs, 00bEM pabOTHI
Eauaunel v3MepeHusi: Macchl, CTOMMOCTH; PAcCTOSIHUS, BpEeMEHH, CKOpocTH. CBA3b MEXIy
€IMHULIAMU U3MEPEHUS KaX10H BEeTUYUHBL.

Pemrenne 3agad, CBS3aHHBIX C OTHOLIEHUEM, MPONMOPUUOHAIBHOCTBIO BEJIUYMH,
MIPOLIEHTAaMU; pelIeHHEe OCHOBHBIX 33]1a4 Ha APOOU U MPOIIEHTHI.

OneHka ¥ IpUKUIKA, OKPYIJICHHE pe3ysibTaTa.

CocraBieHnne OyKBEHHBIX BBIPAKEHUH MO YCIOBHIO 33a4H.

IIpencraBneHye AaHHBIX C MOMOIIBIO TAOJIMII U AUATPAMM.

[IpencraBneHue JaHHBIX € NOMOMLIBIO Tabaun U auarpamm. CronOyarble auarpaMMbl:
YTEHHE U NIOCTpOeHUE. UTeHHE KPYyrOBBIX IHArPaMM.

Harnsannas reomerpusi.

Harnsanele npenctabieHus o Gurypax Ha IIIOCKOCTH: TOYKa, IpsAMasi, OTPE30K, JIyd, Yo,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIBHUK, OKPY>KHOCTB, KPYT.

B3aumHOe pacnonokeHue AByX MpsMBIX Ha IUIOCKOCTH, IapajuleJIbHBIE IIPSIMBIE,
NEPIECHIUKYIApHBIE NpsAMble. M3MepeHne pacCcTOsIHUM: MEXIy OBYMS TOYKAMM, OT TOYKH O
IIPSIMOM; JUIMHA MapIIpyTa Ha KBaJIpaTHOM CETKe.

W3mepenue u ocTpoeHue yrios.

W3mepenne M MOCTPOEHHE YIVIOB C NOMOLIbIO TPAHCIOPTHpA. BHIBI TpEeyroybHHUKOB:
OCTPOYTOJIbHBIA, MPSAMOYTOJIbHBIM, TYIOYrOJIbHBIA, pPaBHOOCAPECHHBIH, PaBHOCTOPOHHUH.
YeTbIpEXYroJIbHUK, IPUMEPBI YETBIPEXYTOJIbHUKOB. [IpAMOYrosbHUK, KBagpaT: UCIOJb30BaHUE
CBOMCTB CTOpOH, YIJOB, AuaroHaneil. M3o0paxkeHne reoMmeTpuyeckux (GpuUryp Ha HEJIMHOBAaHHOM
Oymare C HCIOJIb30BAaHMEM LUPKYJs, JMHEHKH, YroJibHUKa, TpaHcrnoprtupa. IlocTpoenus Ha
KJIeT4aToil Oymare.

[lepumetp MHOTOYyroJIbHUKA. [ToHATHE MUTIOIIAAM (UTYPBI; € AUHULBI H3MEPEHUS TIJIOIIA M.
[Tpubnuxénnoe wu3MepeHue IIomwaaM ¢GuUryp, B TOM YHCIE€ Ha KBaJIpaTHOM CeTke.
[TpubnmxEéHHOE U3MEpEeHNe AIMHbBI OKPYKHOCTH, IJIOLIAIN Kpyra.

Cummerpus.

CuMMeTpus: LeHTpalbHasg, oOceBas M 3epKanbHas cuMMmerpuu. [locTpoenue
CUMMETPHUYHBIX (QUTYD.

Harnsanelie npencraBiaeHus 0 MPOCTPaHCTBEHHBIX (PUTypax.

Harnsanele npejacTaBieHuss O NPOCTPAHCTBEHHBIX (QUrypax: Mapajuienenunen, Kyo,
npu3Ma, NUpaMuia, KOHycC, IWIMHAP, map u cdepa. M300paxkeHne MpocTpaHCTBEHHBIX (UTYP.
IIpumepbl  pa3BEPTOK MHOTOTpaHHMKOB, LWIMHApa M KoHyca. Co3gaHue Mojenen
MPOCTPAHCTBEHHBIX (pUryp (M3 Oymaru, MpoBOJIOKH, TUIACTUIINHA U JP.).

[Tonsitne oOwvEMa; emuHHUIBI  U3MepeHHs o0bEMa. OO0BEM  IPSIMOYTOJIBHOTO
napajienenumnena, Kyoa.



Coaepikanue yueOHOro Kypca
« Anredpa»

7 kiaacce

Yucna v BBIYKCIICHHUS.

JlpoOu OOBIKHOBEHHBIE M JECATHYHBIC, TEPEXOJ OT OJHOW (OpPMBI 3amucH Opodel K
npyroii. IloHsTHE palMOHAIBLHOIO YKCIIA, 3alMCh, CPABHEHUE, YIOPAJOUMBAHUE PALMOHAIBHBIX
yrcen. ApudMeTHUecKue NEHCTBHUS ¢ pallMOHAIBHBIMY YMciIaMu. Perenue 3a1a4 u3 peasbHOM
MPaKTUKHU HA YaCTH, HA ApOOH.

Crenenbp c HaTypaJlbHbIM IOKa3aTeNieM: OIpeJieieHue, MpeoOpa3oBaHUE BBIPAKEHUN Ha
OCHOBE ONPEIETICHNS, 3aII1Ch OOJIBIINX YHCEIL.

[IpoueHTsl, 3anMCh MPOLIEHTOB B BUJIE ApOOH U JApoOU B BHUJIE NMPOLIEHTOB. TpU OCHOBHBIE
3aJlauM Ha MPOLEHTHI, PELIEHUE 3a/1a4 U3 PEeaIbHON MPAKTUKH.

[IpumeHeHne Npu3HaKoOB AETUMOCTH, Pa3JI0KEHNE HA MHOKHUTEIN HATypalbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 0OpaTHast MPOTOPLUOHAIBHOCTH.

Anrebpandeckue BbIpaKeHHUS.

[lepemeHHble, 4KMCIOBOE 3HAYEHHE BBIPAKEHUS C MEpeMEeHHOH. JlomycThMble 3HaueHUs
nepeMeHHbIX. [IpencraBnenye 3aBUCMMOCTH MKy BeIMUMHAMU B Buje GopmyInbl. Beruncnenus
o ¢hopMyIiam.

[IpeoGpazoBanne OyKBEHHBIX BBIPAKEHUMN, TOKJIECTBEHHO pPaBHbIE BBIPQXKEHHUS, IMpaBHiIa
npeoOpa3oBaHus CyMM U MPOW3BEJCHUMN, TpaBUia PacKphITHs CKOOOK U MPHUBENEHUs MOJOOHBIX
CllaraeMbIX.

CBOMCTBa CTENICHU C HATYPAJIBHBIM IIOKA3aTEIIEM.

Opnounenbl U MHOrowieHsl. CteneHb MHOrowieHa. CliokeHue, BBIYMTAHHUE, YMHOKEHHE
MHOTOWIEHOB. DOPMYIbI COKpAIIEHHOTO YMHOKEHUS: KBagpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyna pa3HOCTH KBaapaToB. PazioxeHrne MHOTOWIEHOB HA MHOKUTEIH.

YpaBHeHus.

VYpaBHeHHe, KOPEHb ypaBHEHHs, MpaBuia MpeoOpa3oBaHUs ypaBHEHUS, PAaBHOCHIBHOCTD
YpaBHEHUH.

JluHeitHOe ypaBHEHHME C OJHOW MEPEeMEHHOM, YHUCJIO KOpPHEW JIMHEHHOTO YpaBHEHUA,
peleHre JUHEHHbIX ypaBHeHUM. CocTaBiieHHME ypaBHEHMH M0 YCIOBUIO 3ajnauyd. Pemienue
TEKCTOBBIX 33]1a4 C TOMOIIbIO YpaBHEHHIA.

JluneiiHOe ypaBHEHHE C JIByMs MepeMeHHBbIMU U ero rpaduk. Cuctema OBYX JTHUHEHHBIX
ypaBHEHUN ¢ JBYyMs TNEpPEeMEHHBIMH. PellieHune cucteMm ypaBHEHHI CHOCOOOM IOJCTaHOBKHU.
[Tpumeps! perieHnst TEKCTOBBIX 3a[a4 ¢ TOMOIIBIO CUCTEM ypaBHEHUI.

DOyHKIMY.

Koopnunata Touku Ha mnpsiMoil. UucioBble TPOMEXYTKH. PaccrosiHue Mexay IByMs
TOYKaAMHU KOOPAUHATHON MPSIMOM.

[IpsimoyronbHasi cucremMa koopauHat, ocu Ox m Oy. AOcumcca W OpJMHATA TOYKH Ha
KoopAMHATHOM TmuiockocTH. [IpumMepsl rpadukos, 3aiaHHBIX (Gopmynamu. Urenue rpaduxos
peaJIbHBIX 3aBUCUMOCTEN.

Ilonatue ¢ynkuuu. I'padux ¢dynkumu. CpoiictBa ¢ynkuumil. JluneitHas ¢ynkuums, eé
rpaduk. I'paduk bynkuum y = [X|. ['paduueckoe pelieHne THHEWHBIX YpaBHEHHH U CHCTEM
JIMHENHBIX YPaBHEHUN.

8 kiace
Ywucaa ¥ BEIYMCIICHUS.
KBamparueiii kopeHb u3 uncna. lloHarue 00 wuppamnuoHanbHOM 4yucie. JlecsaTU4HbIE
MPUOTHKEHUST UPPAMOHANBHBIX uncen. CBoiicTBa apupMeTHYeCKuX KBaJAPaTHBIX KOPHEH U UX
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NPUMEHEHHE K MPeoOpa30BaHMIO YHMCIOBBIX BBIPAKEHUH M BBIYHMCICHUSAM. JlefiCTBHTENbHBIC
qucia.

Crenens ¢ 11e7bIM [TOKa3aTeneM U e€ cBoiicTBa. CTaHAapTHas 3alIMCh YHCTIA.

AnreOpandecKkue BHIPaKCHHUS.

KBagparHblii TpEXWIECH; pa3JIOKEHNUE KBAJAPATHOTO TPEXWICHA HA MHOKUTEIH.

Anrebpandeckasi Apo0b.

Anrebpandeckas ApoOb. OCHOBHOE CBOWCTBO anreOpamveckoi napodm. Croxenwue,
BBIUMTAHUE, YMHOXCHHE, JCTIeHHE anredpandeckux ApooOei. PanmnoHanbHbie BRIpaXEHUS H UX
npeoOpazoBaHue.

YpaBHEHHUs U HEPABEHCTBA.

KBanpatHoe ypaBHeHue, (opMyna KopHel KBaapaTHOro ypaBHeHHs. Teopema Buera.
Pemenune ypaBHeHM, cBOIALIMXCA K JMHEWHBIM U KBaapaTHbIM. Ilpocreiimine 1poGHO-
palyoHaIbHbIe ypaBHEHUS.

I'padmueckas mHTEprpeTalnus ypaBHEHHHM C JByMS NEPEMEHHBIMH M CHUCTEM JIMHEHHBIX
YPaBHEHUN C JIBYMs IEepeMEHHBIMHU. [IpuMepsl pelIeHHs] CHUCTEM HEIMHEHHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU.

Perrenne TeKCTOBBIX 3a71a4 aNreOpandecKuM CIIOCOOOM.

UucnoBble HEpaBEHCTBA M WX CBoWcTBA. HepaBeHCTBO ¢ OJHOW TEPEMEHHOI.
PaBHOCWIIBHOCTE HepaBeHCTB. JIMHEHHbIE HEpaBeHCTBA C OJHOM mnepeMeHHOoW. CurcreMsl
JINHEMHBIX HEPABEHCTB C OJHON MEPEMEHHOM.

O YHKIWY.

[Honstne ¢pynkuuu. O61acTh ONpeeNeHUss U MHOXKECTBO 3HaueHUH PyHKUIUU. CriocoObl
3amanus QyHKITUH.

I'padux ¢ynkmuu. Urtenue cBoiictB ¢yHkuu 1o e€ rpaduky. [Ipumepsl rpadukos
(GyHKLUH, OTpaXKaroIIUX peaabHbIe IPOLECCHI.

OyHKIMM, ONMUCHIBAIOLINE MPSAMYI0 U OOpaTHYI MPONOPLHOHAIBHBIE 3aBUCHUMOCTH, UX
rpaduxi. @yukmuny = x2,y = X3,y =Vx, ¥y = |x|. [paduaeckoe pelieHne YpaBHEHHI U CHCTEM
YpaBHEHUU.

9 kaacc

Ypcaa ¥ BEIYMCIICHUS.

PanvonaneHbIe Ynca, UppaMOHAIbHBIE YHCIIa, KOHCUYHBIC M OSCKOHEUYHBIC JIECATUYHBIC
npobu. MHOXECTBO JCHCTBUTEIBHBIX YHCEN, JECHCTBHUTEIbHBIC YHCIIa KaK OCECKOHEYHBIC
NecCATUYHBIC  JapoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKIY  MHOXECTBOM
JEUCTBUTEIbHBIX YUCET U KOOPAUHATHOM MPAMOIL.

CpaBHEHHME JICHCTBUTEIBHBIX YHCE, apu(PMETHUeCKHe IEHCTBHS C JICHCTBHUTEIbHBIMU
YHCIaMU.

N3mepenus, npubOiavKeHUs, ONEHKHU

Pa3mepbl 00bEKTOB OKPYKAIOIIETO MUPA, TUTEIFHOCTD MIPOLIECCOB B OKPYXKAIOIIIEM MHpE.

[TpubmmkéHHoe 3HAYEHUE BEIMYMHBL, TOYHOCTh NpuOmmKeHus. OKpyrieHue 4YHcenl.
[Ipukuka u OLEHKA PE3yabTaTOB BHIYMCICHUH.

YpaBHEHUS U HEPABEHCTBA.

JIuneitnoe ypaBHeHue. Pernienue ypaBHEHHM, CBOIAIMXCS K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. Penienne ypaBHEHUH, CBOIIUXCS K KBaJpaTHbIM. bukBagpatHoe
ypaBHeHue. [Ipumepsl pelieHHs ypaBHEHUN TPETbEW M YETBEPTOM CTEIEHEHW PAa3JIOKEHHEM Ha
MHOKUTENH.

Pemenne npoOGHO-paiioHATBHBIX YPABHEHUH.

Pemenmne TeKCTOBBIX 33724 aNreOpandeckKuM METOJIOM.

VYpaBHeHHE ¢ JBYMsS TIepeMEHHBIMH U ero rpaduk. Permenuwe cuctem IBYX JTHHEHHBIX
YPaBHEHUN C JIByMs IEPEMEHHBIMU. PemieHue cucrem JBYX YpaBHEHHUM, OJHO M3 KOTOPBIX
TUHEHoe, a Apyroe — BTOpoi creneHu. ['paduueckas MHTEpHpeTaus CUCTEMbl YpaBHEHHI C
JBYMsI IEPEMEHHBIMU.



Perienne TeKCTOBBIX 3a1a4 aNreOpandeckuM CrocoOOM.

Yucnossle HEpaBEHCTBA U UX CBOMCTBA.

Pewmrenne nMHENHBIX HEPABEHCTB C OJHOW IIEpeMEHHOW. PelieHne cUCTEM JIMHEHWHBIX
HEpaBEHCTB C OJHOM mepemeHHOH. KBanpaTHple HepaBeHCTBa. I'paduyeckas mHTEpmpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMs [IEPEMECHHBIMH.

O yHKIMY.

KBamparnunas ¢yaknus, e€ rpapuk u cBoiictBa. Ilapabonia, KOOpAMHATHI BEPUIUHBI
napaboJIbl, 0Ch CHMMETPHUH 1apaloJIbl.

Ipadpuxu pynxmmii: y = kx,y = kx + b,y = kix,y = x3,y = \/X, y = |x| ¥ uX cBO¥iCTBA.

Yucnossle OCIIEI0BATEIBHOCTH U IIPOTPECCHH.

OmnpeneneHue U cnocoObl 3aJJaHUS YUCJIOBBIX MMOCIEI0BaTEIbHOCTEN

[TonsiTHE YMCNOBOH MOCIENOBATENLHOCTU. 3aJlaHUE IOCIEI0BATENIbHOCTH PEKYPPEHTHOM
dbopmyioit 1 popmyIoit N-ro uieHa.

ApudmeTrnueckas u reoMeTpUUYecKasi Iporpeccuu

Apudmernueckas u reoMmerpuueckas nporpeccuu. @opmyisl N-ro ujaeHa apupmMeTHIecKon
Y TEOMETPUYECKON ITPOTPECCUM, CYMMBI IIEPBBIX N YIICHOB.

N300paxkenue uieHoB apu(MeTHyecKkol M IeOMETPHUYECKOW MpOrpeccHil TOYKaMu Ha
KOOPAMHATHOW MJIOCKOCTH. JIMHEHHBIN M 3KCIOHEHITUANBbHBIA pOCT. CII0KHBIE TPOLICHTHI.

Copep:xanue yueOHOro Kypca
«I'eomeTpus»

7 kaacc

Hauvanenubie monaTtusi reomerpun. Toduka, mpsimMas, OTPe30K, Jyd. Yroa. Bumsl yrios.
BepTtukanbaeie u  cMexHble yribl. buccektpuca yrina. JlomaHas, MHOTOYrOJbHUK.
[TapanienbHOCTb U MEPIEHIUKYISIPHOCTD MPSMBIX.

Cummetpuunbie purypsl. OCHOBHBIE CBOMCTBA 0CEBOM cMMMETpUH. [IpuMepbl cumMeTpun
B OKpY)KaroIlleM MHUpE.

OcHOBHBIE IOCTPOEHUS C IIOMOIIBIO LIUPKYJIS U JINHEHKU.

Tpeyronbauk. Beicota, Memuana, OWCCEKTpHca, HMX CBOHCTBAa. PaBHOOEOpEeHHBIM U
PaBHOCTOPOHHUH TpeyroJibHUKU. HepaBeHCTBO TpeyroiabHHKA.

CpoiicTBa W TpHU3HAaKd pPaBHOOEAPEHHOrO TpeyrojbHuka. I[Ipu3Haku paBeHCTBa
TPEYroJbHUKOB.

CpoiicTBa M MpU3HAKK MapajUleNbHbIX NpsaMbiX. CyMMa YriioB TpeyrojibHUKa. BHemrHue
yTJIbl TPEYTOJIbHUKA.

[IpssMoyronpHbIil TpeyrosbHUK. CBOWCTBO MeOUaHbl MPSMOYTOJBHOTO TPEYroJbHUKA,
MpoBeNEHHOM K rumoTeHy3e. llpu3Haku paBeHCTBA MPSAMOYTOJBHBIX TPEYrOJIbLHUKOB.
[IpsiMmoyronBHBIN TPEYroibHUK ¢ yriaoM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPAaBEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O JJIMHE JIOMaHOH,
TeopeMa o 0OJIbIIEM yriie U OOJIbIIeH CTOpOHE TpeyroyibHUKa. [lepneHaukynsap 1 HaKJIIOHHas!.

I'eomeTpruueckoe Mecto Touek. buccekrpuca yria U CepeIMHHBIA NEPHEHAMKYISP K
OTPE3KY KaKk F€OMETPUYECKUE MECTa TOUEK.

OKpy)XHOCTb W KpYI, XOpJa M JAHaMeTp, HMX CBoiicTBa. B3aumHoe pacnonoxeHue
OKpyxHOCTH U mpsimoil. KacatenbHast u cekymas K OKpyKHOCTU. OKpYyKHOCTb, BIMCaHHasi B
yroj. BrimcanHas v onucaHHas OKpY>KHOCTU TPEYTOJIbHHUKA.

8 kiacc
YerpipéxyronbHuku. [lapamnenorpamMm, €ro npu3Haku M CBOMCTBA. YacTHble cCiy4yau
napajuieIorpaMMoB (MPSMOYTOJIBHUK, POMO, KBaapar), WX MpHU3HAKW U CBOMCTBa. Tpamerus,
paBHOOOKas Tpamenus, €€ CBOKWCTBa U Mpu3HaKku. [IpsiMoyroipHas Tpanemws..
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Meron ynBoenuss meauansl. lleHTpanbHas cummerpus. Teopema @aneca u Teopema o
IIPONOPLIMOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYrOJbHUKA U Tpanenuu. LIeHTp macc TpeyroiabHUKa.

[Topo6ue TpeyronbHUKOB, Kodpdumment nomodus. [TpusHaku mMogo0Us TPEYroTHHUKOB.
[Ipumenenue nogooUst P PELIEHUH IPAKTUUECKUX 3a1a4.

CpoiictBa miomaaei reomerpuyeckux ¢uryp. @opmynsl Juisl MIOWEAAU TPEYroJbHUKA,
napajuiesorpamma, pom0a u tpanenuu. OTHOIIEHUE TIIoMAeH M0100HBIX QUryp.

Boruncnenue miomaseil TpeyrojJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIeT4aToil Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl I[ludaropa mpu pemeHHH NPaKTHYECKUX
3azad.

CuHyC, KOCHHYC, TaHTE€HC OCTpPOTO yIJIa MPSMOYIOJBHOTO TpeyrosbHUKa. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXAECTBO. Tpuronomerpuueckue GyHkuuu yrios B 30°, 45° u 60°.

Brnucannbeie M LEHTpanbHBIE YIVIBI, YTOJ MEXIY KacaTeIbHOM M XOPIOH. YTIIBI MEXIY
XOpJAaMH U CEeKylIMMM. BrucaHHble U ONMCAaHHbIE YeTHIPEXYroJIbHUKU. B3aumnoe
pacrosio’)keHrne JByX OKpyxkHoctei. Kacanme okxpyxHocteit. OOmue kacaTtelbHbIE K JBYM
OKPY>KHOCTSIM.

9 kJaacce

Cunyc, kocuHyc, TaHreHc yriaoB ot 0° mo 180°. OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJ1eCTBO. DOPMYIIBI IPUBEICHHUSL.

Pemenune TpeyronbHukoB. TeopemMa KOCMHYCOB M TeopemMa CHHYCOB. PerieHue
MPaKTUYECKUX 337a4 C UCIOJIb30BaHUEM TEOPEMbBI KOCHHYCOB M TEOPEMBI CHHYCOB.

[Ipeob6pazoBanue nomoo6us. [logo6me cOOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema o nmpousBeeHUH OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEACHUN OTPE3KOB CEKYIIUX,
TeopemMa o KBaJpaTe KacaTelIbHOM.

Bextop, anmuHa (MOIynab) BEKTOpa, COHANpPaBIEHHBIE BEKTOPBI, IMPOTHUBOIOJIOKHO
HaIpaBJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpally HaJ
BeKkTOpamu. Pa3nokeHne BeKTOpa Mo JIBYM HEKOJUIMHEapHbIM BekTopaMm. KoopauHaTsl BeKTOpa.
CkansipHO€ NMpOU3BeIeHNE BEKTOPOB, MPUMEHEHHUE JIJIs1 HAXO0KICHUS IJIMH U YIJIOB.

JlekapToBbl KOOpAMHATHI HAa IUIOCKOCTH. YpaBHEHHS NPSIMOM U OKPYXKHOCTH B
KOOpJMHATaX, MepeceuyeHre OKPYKHOCTEHN U MpsAMbIX. MeTo1 KOOPAUHAT U €ro MpUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJILHUKH. J{7TMHA OKpYyXHOCTU. ['patycHas u pajuaHHas mMepa yria,
BBIYMCIICHUE JIMH OyT OKpykHocTeil. [Inomanp kpyra, cektopa, cermeHTa.

JIBUKEeHHs TIIOCKOCTU U BHYTPEHHUE CUMMETpUu puryp (d1eMeHTapHble NpeCTaBICHuUs).
[Tapannensubiii neperoc. [IoBopoT.

Coaep:xkanue y4eOHOro Kypca
«BepoSITHOCTb M CTATHCTHKA»

7 xJacc

[IpencraBnenue NaHHBIX B BUAE TaOnul, aAuarpamm, rpadukoB. 3amojiHEHHE TaOuIl,
YTEHHE U MOCTPOCHHE AuarpamMm (CTOJIOUKOBBIX (CTONOYATHIX) M KPYTrOBBIX). UTeHue rpaduxos
peanbHBIX TpolieccoB. M3BiedeHne MHGOpPMALMU U3 JUarpaMM M TaOJUIL, HCIOJIb30BAaHHE U
UHTEpHpeTalys JaHHbIX.

OmnwucarenbHas CTaTUCTHKA: cpesiHee apupMeTHYecKoe, MeaHa, pa3Max, HauboJbliee u
HauMeHblIIee 3HaYeHus1 Habopa YMCIOBbIX JaHHBIX. [IpruMepsl ciydaiiHOM H3MEHYMBOCTH.

CrydaiiHbli SKCIIEpUMEHT (OMBIT) U ciaydaiiHoe coObiTue. BepostHocTh M yactoTa. Poisb
MaJIOBEPOSITHBIX U NMPAKTHYECKH JOCTOBEPHBIX COOBITHUI B MpUpoOjE U B oOmecTBe. MoHeTa U
UrpasibHasi KOCTh B TEOPUHU BEPOSITHOCTEH.
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I'pad, Bepmmna, pedbpo. Crenens BepmmHbl. Yncio pédep 1 cymMMapHasi CTEIEeHb BEPIIIHH.
[IpencraBnenne o cBszHocTH Trpada. Llenu m nukiel. [lytu B rpadax. O6xon rpada (siinepon
nyTh). Pemenne 3a1a4 ¢ moMouisio rpagos.

8 kiace

MHOXecTBO, 3JIEMEHT MHOXKECTBA, NOJMHOXecTBO. Omnepanuu HajJ MHOXKECTBaAMU:
oObenuHenne, mnepecedyeHue. CBOMCTBa omepanuii HaJ, MHOKECTBAMH: IEPEMECTUTENHHOE,
COYeTaTeNIbHOE,  paclpeleNuTeNIbHOe,  BKIIOYeHUs.  Vcmonb3oBaHue — TrpaduyuecKoro
IIPE/ICTaBICHHS] MHOXKECTB JIJIsl ONIMCAHUS PEaIbHbIX MIPOLIECCOB U SIBIICHUH, IIPU PELLIEHUU 3a/1a4.

WN3mepenune paccenBaHus AaHHBIX. JlUcrepcust M CTaHIAPTHOE OTKJIOHEHHE YHMCIIOBBIX
HabopoB. /lnarpamma paccerBaHHUsL.

OnemeHTapHble COOBITUS ciy4aiiHoro ombiTa. CroydaifHble coObiTus. BepositHocTH
coObITHi. ONBITBI C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMH COOBITUSIMUA. CilydallHbII BBIOOP.
CBsi3p MEXJly MaJOBEpPOSITHBIMU U NPAKTHUUECKU JOCTOBEPHBIMH COOBITHSIMM B MPHUPOIE,
0OLIECTBE U HayKe.

JepeBo. CBOMCTBA JEPEBBEB: €AUHCTBEHHOCTD ITyTH, CYHIECTBOBAHUE BUCSYEN BEPILINHBI,
CBS3b MEXKJy UYHCIOM BepuIMH M uucioM pé&dep. I[lpaBuno ymHoxeHus. Pemienue 3amau c
MTOMOTIIBIO TPadoB.

[IpoTuBomnonoxusie coObiTusA. Jmarpamma Oiinepa. OObenuHEHHE W TIEPECEUCHUE
coObiTuii. HecoBmecTHble coObiTus. @opmyna CloKeHHS  BEpOSTHOCTEH. Y cClIOBHas
BeposTHOCTh. [IpaBmiio ymHoxeHus. HezaBucumelie coObiThs. Pemienue 3amad Ha HaxoXAeHUE
BEPOSITHOCTEN C TOMOIIBIO IEPEBa CIIy4alHOTO SKCIIEPUMEHTA, TMarpaMm Dusiepa.

9 kiacc

[IpencraBienue naHHBIX B BUAE TaONHI], AUarpamM, rpadyKoB, UHTEPIpPETALMs AAHHBIX.
UreHnue u noctpoeHue Tadiuil, Juarpamm, rpadukoB 1Mo peaibHbIM JaHHBIM.

[TepectanoBku u (akropuan. Coderanuss U umuciao codetaHuit. TpeyronpHuk Ilackais.
Pemenue 3aaau ¢ Ucmosib30BaHUEM KOMOMHATOPUKH.

I'eomerpuueckas BeposTHOCTh. CilydaiiHbIN BBIOOP TOUKHM U3 (PUTYpHI HA MJIOCKOCTH, W3
OTpe3Ka U U3 Iyr'vl OKPY>KHOCTH.

UcnwiTanue. Ycnex u Heygada. Cepusi ucnibITaHUM J10 niepBoro ycrnexa. Cepusi UCTIBITAHUN
bepnymu. BepostHocTu coObITHI B cepuu HcibITaHui bepHyy.

CnyyaiiHas BenuMYMHA W pachpezesieHue BeposiTHOcTed. [Ipumepbl MaTeMaTHUyecKoro
OKUJAHHS KaK TEOPETUYECKOrO CPEHEr0 3HAUYCHHUS BETUYMHBI. MaTeMaTH4ecKoe OKUIaHHe U
JHCTIEPCHS CIIy4aiiHOM BEIMYMHBI «YUCIIO YCIIEXOB B CEPUU UCTIBITAaHUN bepHymmny.

[Tonsitre o 3akoHe OonblIKMX yncen. 3mepeHue BeposSTHOCTEH € MOMOIIbIO 4yacToT. Poib
Y 3HaYCHHE 3aKOHA OOJIBIINX YKCEeN B MPUPOJE U OOIIECTBE.

Ilnanupyemblie pe3ybTaThl 0CBOCHUS YUeOHOT0 IIpeaMeTa
«MaTteMaTHKa»

JIM4HOCTHBIE Pe3yabTATHI

JINYHOCTHBIE pe3yNbTaThl OCBOSHHS NpPOrpaMMbl ydeOHOro mpeamera «MaremaTtukay
XapaKTepU3YIOTCS:

[TaTrpuoTHyeckoe BOCIUTAHUE:

NpOSIBICHMEM HMHTepeca K NPONUIOMY W HACTOSANIEMY POCCHHCKOH MaTeMaTHKH,
[ICHHOCTHBIM OTHOLICHWEM K JOCTH)KCHHSIM POCCHICKMX MAaTeMaTHKOB W POCCHHCKOM
MaTeMaTH4YeCKOH MIKOJIBI, K UCTIOJIBb30BAHUIO 3THX JIOCTIKEHUH B IPYTUX HayKaX U MPHKIIAJIHBIX
cdepax.

'paxkjaHCKOE U JYXOBHO-HPaBCTBEHHOE BOCIUTAHHE!
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TOTOBHOCTBHIO K BBITIOJIHEHUIO OOS3aHHOCTEW TpakJaHWHA W peau3allid ero Ipas,
MPEJICTAaBJICHAEM O MAaTeMaTUYEeCKHX OCHOBaX (YHKIIMOHHPOBAHHS DPA3IUYHBIX CTPYKTYD,
SIBJICHUW, TMPOLEAYp TPakIaHCKOTO oOmiecTBa (BBIOOPBI, OMPOCHI M IIP.); TOTOBHOCTHIO K
OOCYKJICHHIO 3TUYECKUX MPOOJIEM, CBS3aHHBIX C MPAKTUYCCKHUM MPUMEHEHHEM JTOCTHKCHHIMA
HayKH, 0CO3HAHHEM BOKHOCTH MOPATBLHO-3TUYCCKUX IPUHIIUIIOB B ACITEILHOCTU YYEHOTO.

TpynoBoe BoCIUTaHUE:

YCTaHOBKOW HAa aKTHBHOE y4YacTHE B PEUICHUM MPAKTUYCCKUX 3aJa4 MaTeMaTHYCCKOU
HaIPaBJIICHHOCTH, OCO3HAHUEM BOKHOCTH MAaTEMAaTHYECKOTO 00pa30BaHMUs Ha MPOTSHKECHUH BCEH
KU3HU JJIs1 YCTICITHON MPOQEeCCHOHATBHOMN JIEATEIIBHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUI;
OCO3HAHHBIM BBIOOPOM W TIOCTPOCHHEM WHIMBUAYAJILHON TpaeKkTOpuu OOpa3oBaHHs H
KU3HCHHBIX TUIAHOB C YUETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEIA.

DCTETUYECKOE BOCIUTAHUE:!

CIIOCOOHOCTBIO K SMOIIMOHATBHOMY M JCTETHUYECKOMY BOCIPHUATHIO MaTEMAaTHYCCKUX
00BEKTOB, 3aja4, PEUICHHUH, PacCyKICHUH; YMEHHUIO BUIETh MaTEMaTHYCCKHE 3aKOHOMEPHOCTH
B HCKYCCTBE.

[{leHHOCTH HAyYHOTO MO3HAHHUS:

OpHEHTAICH B JIEATCIILHOCTH HA COBPEMEHHYIO CUCTEMY HAyUYHBIX MPEACTABICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX Ppa3BUTHS YeJIOBEKa, MPHPOJBI W OOIMIECTBA, MOHUMAaHUEM
MaTeMaTHYeCKOW HayKW Kak c(epbl YeloBEYeCKOW AeATeIbHOCTH, ITAlloOB €€ pa3BUTHS H
3HAYUMOCTH ISl PA3BUTHUS IUBUIN3AIINH; OBJIAJICHUEM SI3BIKOM MaTEMaTHKH W MaTeMaTHIeCKON
KYJIbTYpOH KaK CpEJICTBOM IIO3HAHHWS MHUPA; OBJAJECHUEM IPOCTCUITMMH  HaBBIKAMU
HCCIIeIOBATEIIbCKON JCSITEITLHOCTH.

dusudeckoe BOCMUTaHWE, (GOPMHPOBAHUE  KYJIBTYPHl  3J0POBBSI H
SMOLMOHANBHOTO OJaromnoay4yus:

FOTOBHOCTBIO MPHUMEHSTh MaTeMaTUYeCKue 3HaHMS B MHTEpPEcax CBOEro 370pOBbS,
BEJICHUS 3JI0pPOBOTO 00pa3a >KU3HU (3I0pOBOE MHUTAaHHUE, COATAHCUPOBAHHBIA PEXUM 3aHATUH U
OT/bIXa, peryisipHas (u3nyeckas aKTHBHOCTH); C(HOPMHUPOBAHHOCTHIO HaBbIKA DPEQIICKCUH,
MPU3HAHUEM CBOETO IpaBa Ha OLIMOKY U TAKOTO K€ IIpaBa JIPyroro 4eioBeka.

DKOJIOTUYECKOE BOCIUTAHUE:!

OpUEHTaIlel Ha MPUMEHEHHWE MAaTeMAaTUYECKUX 3HAHWM JUId pelleHus 3aaad B 00JacTu
COXPAaHHOCTH OKpY)KaIoIllel cpeabl, IUIAHUPOBAHMSI MOCTYNKOB M OLEHKH MX BO3MOXKHBIX
MOCJIEICTBUI ISl OKPYXKAIOUIEH Cpefbl; OCO3HAHHUEM TJI00albHOIO XapakTepa HKOJIOTHYEeCKHX
npo0sieM U myTeil uX peieHusl.

JIuuHOCTHBIE pe3yiabTaThl, oOecneyuBapIIue ajanTaluio oOydaruierocs K
U3MEHSIOUIUMCS YCIOBHUSIM COLMAIbHON U NPUPOJHON CPEBI:

TOTOBHOCTBIO K JCWCTBUSIM B YCIIOBUAX HEOIPENCIEHHOCTH, TOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTHYECKYIO AESTeNbHOCTh, B TOM YHCIE YMEHHUE YUUTHCS Y APYTUX
JoJIel, mpuoOpeTaTh B COBMECTHOW JIEATEILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUHU W3
OTIBITA IPYTHX;

HE0OX0IMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HaHWI, B TOM 4Hclie (OPMyTUpOBATh HJIEH,
MOHATHS, TUIIOTE3bl 00 00BEKTaX U SIBICHUAX, B TOM YHCIIC paHee HE M3BECTHBIX, OCO3HABATh
neUIUTH COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MITAaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYAllMIO, BOCIHPHHHMATH CTPECCOBYIO
CUTYaIlMI0 KaK BBI3OB, TPEOYIOMIMA KOHTPMEp, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUS U
JercTBUS, GOPMYITHPOBATH M OIIEHUBATH PUCKU U TIOCIEACTBUSI, (GOPMHUPOBATH OTBIT.

MertanpeaMeTHbIe pe3yJabTaThI

1) Vuusepcanvhvie noznasamenvhble Oelicmsus obecneuusarom Gopmuposarue 6a308vix
KOCHUMUBHBIX NPOYEcco8 00yuarowmuxcs (0ceoeHue mMemooos NO3HAHUS OKPYHCAoWe20 MUupd,
npuMeHenUe 102UYeCKUX, UCCIe008amelbCKUX onepayull, yMeHuti pabomams ¢ uH@opmayueli).

ba3zoBrie nmoruueckue aeidcTBUS:
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— BBISABIIAATh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MATEMATUYCCKUX OOBEKTOB,
MOHATHH, OTHOIICHUNW MEXIy MOHATUSAMHU; (QOPMYIHPOBATH OINPEACICHUS TMOHSATHUMH;
yCTaHABIMBATh CYIIECTBEHHBIM NpPHU3HAK KIACCU(PUKAIMK, OCHOBAaHUs JUIsl 00OOIIeHUs U
CpaBHEHHSI, KpUTEPUU TTPOBOANMOTO aHAIIN3A;

— BOCIPHHUMATH, (GOPMYITHPOBATh U MPEOOPA30BBIBATH CYKJICHUS: YTBEPAUTEIbHBIC H
OTpHUIATEIIbHBIC, SAMHIYHBIC, YACTHBIC U OOIIHE; YCIOBHBIC,

— BBISBIIITH MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TIPOTUBOpEUMs B (pakTax,
JMAaHHBIX, HAONIONCHUSX W  YTBEPXKJICHHSAX; TMpeylaraTh KPUTEPUHM  JUISI  BBISIBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUYUI;

— JIeTIaTh BBIBOJBI C KCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JETYKTUBHBIX W WHIYKTUBHBIX
YMO3aKJIFOUeHUH, YMO3AKIIIOUEHHUH 110 aHAIOTHH;

— pa30uparh JI0OKa3aTeIbCTBA MATEMATHUYECKUX YTBEPXKJACHUH (MpsSMbIE U OT
MPOTUBHOTO), TIPOBOJUTH CAMOCTOSTEIHPHO HECIOXKHBIC J0Ka3aTelIbCTBA MAaTEMaTHYCCKHX
(akToB, BBICTPAaWBATh APTYMEHTAIIUIO, IPUBOIUTh MPUMEPHI U KOHTPIPUMEPHI;, 000CHOBBIBATH
CcOOCTBEHHBIE PaCCYKICHUS;

— BbIOMpaTh crnoco0 perieHus y4yeOHOM 3adauu (CpaBHMBATh HECKOJIBKO BapHAaHTOB
pelieHus, BBHIOMpATh HawbOoJiee TMOAXOMANINN ¢ Y4ETOM CaMOCTOSTEIBHO BBIICICHHBIX
KpUTEPUEB).

ba3zoBbIe Hccieq0BaTEIbCKUE JTCHCTBHS:

— HWCIIOJIB30BAaTh  BOMPOCHI  KaK  HCCIIEMOBATSIIBCKHH ~ MHCTPYMEHT  ITO3HAHUS,
(dbopMyIUpOBaTh BOMPOCH, (UKCHPYIOIIWE MPOTHBOPEUNE, MPOOIEMYy, CaMOCTOSTEILHO
YCTaHABIIMBATh UCKOMOE | JaHHOE, (POpPMHPOBATH TUTIOTE3Y, apTyMEHTHPOBATh CBOIO TO3HIIHIO,
MHEHUE;

— MPOBOJUTH MO CAMOCTOSITENIbHO COCTaBJICHHOMY ILIaHY HECJIONKHBIA SKCHEPUMEHT,
HeOOJbIIOe HCCIEAOBaHWE TI0 YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4ecKoro oOBEeKTa,
3aBUCUMOCTEH 00BEKTOB MEXK Y CO0O0i;

— CaMOCTOATENbHO  (GopMyaUpoBaTh OOOOIIEHHS W BBIBOJABI 10  pe3yJbTaTaM
MPOBENEHHOTO  HAONIONEHUS, UCCIENOBaHMS, OLEHUBATh JIOCTOBEPHOCTh IOJYyYEHHBIX
pe3ynbTaTOB, BBIBOJIOB U 000OIICHMIA;

— MPOTHO3UPOBAaThH  BO3MOXKHOE  pa3BUTHE Ipoliecca, a TakKe  BbLABUIaTh
MIPEIIOJIOKEHHS O €T0 PA3BUTHUU B HOBBIX YCIIOBHUSAX.

— Pabora ¢ unpopmanueii:

— BBISABIIATH HEOCTATOYHOCTh U HU30BITOYHOCTH MH(OpPMAINK, JaHHBIX, HEOOXOIUMBIX
JUI pEIeHUs 3a/1auH;

— BBIOMpATh, aHATU3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIUIO
Pa3IMYHBIX BUJOB U (POPM MpEACTABICHHUS;

— BbIOMpaTh (QopMy MpeAcTaBlieHUS HHPOPMAIMU U WLIIOCTPUPOBATH peEIllaeMbIe
3a/lauM CXeMaMHU, JuarpaMmmMamMu, HHOHM rpauKoil U uX KOMOMHAIMSIMH,

— OLEHHUBATh HAAEKHOCTh MH(OPMALIMU IO KPUTEPHSIM, MPEITI0KEHHBIM YUUTETIEM WU
chOpMyITUPOBAHHBIM CAMOCTOSITEIHHO.

2) Vnusepcanvnvie KOMMyHUKamueHvle Oelicmeusi 0becneuusaiom cQopmuposaHHoCns
COYUAILHBIX HABLIKOB 00YUAIOUUXCSL.

OObuienue:

— BOCIPHUHHUMATH U (DOPMYIHUPOBATh CYXJICHUS B COOTBETCTBHH C YCIOBUSMU U LENSIMU
OOLIeHMs; SCHO, TOYHO, TPAMOTHO BBIpa)kaTh CBOIO TOUYKY 3pEHHUS B YCTHBIX M MHUCHMEHHBIX
TEeKCTax, JaBaTh TMOSCHEHUS IO XOJy peUIeHUs 3aJaud, KOMMEHTHUPOBATH MOJy4YEHHBIN
pe3ynbTarT;

— B X0Jie 00CYKJIeHHS 337aBaTh BOMPOCHI 0 CYIIECTBY 00CYX/IaeMOi TeMbI, TPOOIEMBI,
pemraeMoi 3a7auu, BBICKA3bIBATh WJCH, HAIEJICHHBIE HAa TIOMCK PEIICHHUS;, COTMOCTaBJISATh CBOU
CYXJCHUS C CYKICHHSIMH IPYTUX YYaCTHUKOB JWanora, 0OOHapyXUBaTh pa3lU4Me U CXOACTBO
MO3UIMI; B KOPPEKTHOU popme popMynupoBaTh pa3HOTIACHS, CBOU BO3PAKEHUS;
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— IMPEACTaBIATh PE3YIbTATHl PELICHUS 3a7auM, IKCIEPUMEHTA, UCCIEA0BaHMSI, POEKTA;
CaMOCTOSITEIIFHO BBIOMPATh (hOPMAT BBICTYIUIEHHS ¢ YIETOM 3aJa4 MPE3eHTAUH U 0COOCHHOCTEH
ayAUTOpPHUU.

CoTpyIHHUECTBO:

— TIOHMMAaTh U HCIIOJIb30BaTh MPEHMYIIECTBA KOMAHIHOW M WHIMBHIYAIbHON pabOTHI
IIpU PELIEHUH y4eOHbIX MaTEeMATUYECKUX 3aJay; MPUHUMATh L€JIb COBMECTHOM JESTEIbHOCTH,
IJIAaHUPOBATh OPTaHU3ALUI0 COBMECTHOM pabOThl, paclpeneisaTh BUAbl padoT, 10TOBapUBaThCS,
00CyX/1aTh TPOLIECC U PE3YNIbTAT paboThl; 0000IIaTh MHEHHS HECKOJIBKUX JIFO/ICH;

— y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCYXKIeHUS, OOMEH MHCHHUSIMHU,
MO3TOBBIC IITYPMBI U JIP.); BHITIOJIHITH CBOIO YaCTh paOOTHI U KOOPAMHUPOBATH CBOM JICHCTBHSA C
IPYrUMH 4IEHAMH KOMAaH/bI;, OICHWBAaTh KAdeCTBO CBOETO BKJIAaJa B OOIIMH MPOIYKT II0
KpUTEpUIM, c(HOPMYINPOBAHHBIM YYaCTHUKAMH B3aUMOIEHCTBUS.

3) Vuusepcanvnvie pecynamuenwvie Oelicmsusi  obecneyugarom — Gopmuposanue
CMBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.

CamMoopranuizanus:

— CaMOCTOATEIbHO COCTAaBJATH IUIAH, AJTOPUTM pELIEHUs 3aJayd (WIM €ro 4acThb),
BBIOMpATH CIIOCOO pemIeHHsl ¢ y4€TOM HMEIOIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI PEUICHHH ¢ y4ETOM HOBOM HH(OPMALIUH.

CaMOKOHTPOJIb:

— BIIAJETh crloco0amMM CaMONPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yabTaTa peleHus
MaTeMaTUYEeCKOM 3a/1a4H;

— MpeABHUJIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPHU PELICHUH 3a/1a4H, BHOCUTh
KOPPEKTUBBl B JESATENIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAWJEHHBIX OLIMOOK,
BBISIBIICHHBIX TPYJHOCTEH;

— OLIEHMBATh COOTBETCTBHE PE3yJIbTaTa ACSITEIbHOCTH MOCTABICHHOMN e U YCIIOBUSM,
OOBSACHATH NPUYMHBI JOCTUKEHUSI UM HE JOCTH)KEHUS 1I€TIH, HaXOIUTh OLINOKY, AaBaTh OLIEHKY
MPUOOPETEHHOMY OIIBITY.

[IpenmeTHbie pe3ynbTaThl
Kypc «MaremaTuka»

OcBoenne ydueOHOro Kypca «Martematukay B 5—6 Ki1accax OCHOBHOM IIKOJIBI JOJDKHO

obecreunBaTh JOCTHKEHUE CICIYIONIUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:
5 kaace

Yuciaa v BbIYMCTIEHUS

— lloHnMath W TPaBUIBHO YHNOTPEONATH TEPMUHBI, CBSI3aHHBIE C HATYPaJbHBIMH
YHUCJIaMH, OOBIKHOBEHHBIMH U JACCSITUYHBIMU JPOOSMHU.

— CpaBHuBaTh M YNOPAJOUMBATH HATypajbHbIE YHWCIA, CPAaBHUBATh B MPOCTEHIINX
ClTy4asx OOBIKHOBEHHBIE IPOOH, IECATHYHBIE IPOOH.

— CoOTHOCUTH TOYKY Ha KOOPAWHATHOW (YHUCIOBOM) MPSMOM C COOTBETCTBYIOIIUM €M
YHICIIOM M U300paXkaTh HATYpalIbHbBIC YHCIa TOYKAMU Ha KOOPJIMHATHON (YHMCIOBOM) MPSMOI.

— BeimonHsaTe  apudMmeTHUecKue  JACUCTBUS < C  HATYpadbHBIMH  YHCIAaMH, C
OOBIKHOBEHHBIMHU APOOSIMHU B TPOCTEHIINX CITydasX.

— BbINOAHATE TPOBEPKY, TPUKUIKY PE3YJIBTATA BHIUUCICHUN.

— Oxpyrnare HaTypallbHBIE YHCIA.

Pelenne TeKCcTOBBIX 33724

— Pemate TekcToBble 3amauM  apu(PMETHYECKUM CHOCOOOM U € TIOMOIIBIO
OpPraHM30BaHHOTO KOHEYHOTO Mepedopa BCceX BO3MOKHBIX BAPHAHTOB.

— Pemate 3amaum, cojaepxkaiie 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIWYUHBI: CKOPOCTD,
BpEMsl, pacCTOSTHUE; 1IeHa, KOJIMYECTBO, CTOMMOCTb.

— Hcnons30BaTh KpaTKue 3aMUCH, CXEMBbI, TA0IHIIBI, 0003HAUEHUS TPU PEIICHUH 3a/1a4.
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— llonp3oBaTbcs OCHOBHBIMM —€IMHHMIIAMU  U3MEPEHHUS: LEHBI, MacCChl;pacCTOSIHUA,
BpPEMEHHU, CKOPOCTH; BBIPAXKATh OJTHU €JMHULIBI BEIMUNHBI YEPE3 IPYTHE.

— H3Biekarp, aHAIM3UPOBATh, OLIEHUBATh MH(OPMAINIO, IPEACTABICHHYIO B TaOIUIIE,
Ha CTOJNOYaTOM JuarpaMMe, HMHTEPHIPETUPOBATh MPEJCTABICHHBIE JaHHBIC, HCIOJIb30BATh
JAaHHbIE TIPU PELLIEHUH 3aa4.

Harnsanasi reomerpust

— Ilonp30BaTbCs r€OMETPUUECKMMH HOHSTHUAMU: TOYKA, MpsiMasi, OTPE30K, JIyd, Yrodi,
MHOTOYT'OJIbHUK, OKPY’KHOCTb, KPYT.

— IlpuBomuTh MpUMeEpPHl 0OBEKTOB OKPYKAIOLIETO MHUPA, UMEIOMHX (HOPMY H3YyUCHHBIX
reOMETPUIECKUX HUTyp.

— Hcnonp3oBaTh TEPMHMHOJOIMIO, CBSI3aHHYIO C yIJlaMHM: BEpIIMHA CTOpPOHA; C
MHOTOYT'OJIbHUKAMHM: YroJl, BEpIINHA, CTOPOHA, JUArOHAJb; C OKPY)KHOCTBIO: pajnuyc, TUaMeTp,
LEHTP.

— W300paxarh M3yuyeHHbIe reoMeTpudeckue (Urypbl Ha HEITMHOBAaHHOW M KJIETYAaTOMN
Oymare ¢ OMOUIBIO IIUPKYJIS U TUHEHKH.

— HaxoauTth ATUHBI OTPE3KOB HEMOCPEACTBEHHBIM M3MEPEHUEM C MOMOUIBIO JTUHEHKH,
CTPOUTH OTPE3KU 3aJaHHOMN JUIMHBI; CTPOUTH OKPY>KHOCTh 33JJaHHOTO pajuyca.

— Hcnonp3oBaTh CBONCTBA CTOPOH M YIVIOB MPSMOYrOJbHUKA, KBajapaTa s HUX
MOCTPOEHHUSI, BHIYMCICHHS TUIOLIAAN U IEPUMETpa.

— BpIuncasaTe nepuMeTp M III0Ma s KBaapara, NpsiMOyrobHUKA, PUTYp, COCTaBICHHbIX
13 NMPSAMOYTOJIbHUKOB, B TOM uncie Gpuryp, n300pakE€HHBIX Ha KiieTyaTol Oymare.

— Ilonb30BaTbCs OCHOBHBIMU METPUYECKUMH €AMHHULIAMU U3MEPEHUS JJITUHBI, IJIOIIAIN;
BBIPA)KaTh OJTHU €IMHUIbI BETUYUHBI Uepe3 Ipyrue.

— Pacno3naBate napasuienenunes, Ky0, HCIOIb30BaTh TEPMUHOJIOTHIO: BEPLIMHA, PEOPO
I'paHb, U3MEPEHNUS; HAXOIUTh U3MEPEHNUs NMapajulesenumnesaa, Kyoa.

— Bpruncnats 066€M ky0Oa, mapajuienenuieaa no 3aJlaHHbIM U3MEPEHUM, M0JIb30BaThCs
€IMHUIIAMH U3MEpEHUs 00bEMa.

— Pemarts HecnoXxHbBIE 33Ja4d HA N3MEPEHUE FEOMETPUUYECKUX BEJIMYMH B IIPAKTHYECKUX
CUTYaLUsX.

6 xnacc

Yucsa 1 BBIYUCICHUSA

— 3HaTh U NOHUMATh TEPMUHBI, CBA3aHHBIE C PA3JIMYHBIMU BUJAMH YHCENl U CIOCO0aMU
UX 3aIIUCH, IEPEXOANUTH (€CIH ITO BO3MOXKHO) OT OJJHON (hOPMBI 3aIIMCH YHUCIA K JPYTOM.

— CpaBHuUBaTh U yNOPAJOYUBATH LIEJIbIE YUCIIA, OOBIKHOBEHHBIE U JIECATUYHBIE APOOH,
CPaBHMBATh YUCJIA OJHOTO U Pa3HBIX 3HAKOB.

— BbInosHATH, coueTast yCTHbIE U NMUCbMEHHbIE MPUEMBI, apuMeTHUecKue ASHCTBUS C
HaTypalbHBIMM W  LEJIbIMM YHCIaMH, OOBIKHOBEHHBIMHM U JECATUYHBIMH  JpOOSMH,
IIOJIOKUTEIIbHBIMU U OTPULIATEIbHBIMU YU CIIAMHU.

— BpIunCHATH 3HAYEHHS YKMCIOBBIX BBIPAKCHWM, BBINOJIHATH INPUKUIKY H OLECHKY
pe3yibTaTta BBIYMCICHUN; BBIIOJHATH MPeoOpa3oBaHMs YHMCIOBBIX BBIPAKECHHH Ha OCHOBE
CBOWCTB apu(PMETHUECKHUX JACHCTBUH.

— CoOTHOCUTH TOUKY Ha KOOPAMHATHOM NPSMOM C COOTBETCTBYIOIIUM € 4YHCIOM U
n300pakaTh YMCIIa TOYKAMH Ha KOOPJMHATHON MPSAMON, HAXOJUTh MOy b YUCIIA.

— COOTHOCUTH TOYKHM B IPSIMOYTOJIBHONM CHUCTEME KOOpAMHAT C KOOpPAMHATAMHU 3TOHN
TOYKH.

— OkKpyrnaTh Henble Yuciaa U AeCATHUHbIe APOOH, HaXOIUTh NMPUOIMKEHHS YU CEIL.

YucnoBbie 1 OyKBEeHHbIE BBHIPAKEHHSA

— Ilonumate U ynotpeOuarb TEpPMUHBI, CBI3aHHBIE C 3aIMCHIO CTETIEHU YUCIIa, HAXOIUTh
KBaJ[paT M KyO 4Kcia, BBIYUCIATH 3HAUEHUS YUCIIOBBIX BBIPAXKECHUH, COJIEpKAIUX CTETICHU.

— Ilonp30BaTbcsl NpU3HAKAMM JACITUMOCTH, pacKiIalblBaTh HaTypaJbHbIE YHUCIIa Ha
IIPOCTBbIE MHOKUTEIH.

— Tlonp3oBarbcst MacITaboM, COCTaBIATh TPOTIOPIIMU M OTHOIICHHUSL.
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— Hcrnonb3oBath OykBBI A1 OOO3HAUCHHMS 4YHCENT MPH 3alHCH  MaTeMaTHYECKUX
BBIPAXKCHUH, COCTABIATh OYKBEHHBIE BBIPAKECHUS U (POPMYJIbI, HAXOIUTH 3HAUYCHHSI OYKBEHHBIX
BBIPAKEHUH, OCYLIECTBIISISI HEOOXOAMMBIE MOJCTAHOBKU U ITPE0OPa30BAHMUSL.

— HaxoauTtb HEM3BECTHBIM KOMIIOHEHT PABEHCTBA.

Pemenne TexkcToBbIX 3a1a4

— Pemrate MHOTOIIIArOBBIE TEKCTOBBIC 3379l apU(PMETHICCKUM CIIOCOO0M.

— Pemats 3amaum, cBs3aHHbBIE C OTHOLUEHUEM, MPONOPLHUOHAIBHOCTHIO BEIUYUH,
MIPOLIEHTAaMU; pelIaTh TP OCHOBHBIE 33J]a4ul Ha IPOOU U IIPOLICHTHI.

— Pemarp 3amaum, cojaepikalue 3aBUCHUMOCTH, CBSI3bIBAIOLME BEJIUYMHBI: CKOPOCTH,
BpeMs, pAacCTOSHUE, II€HA, KOJUYECTBO, CTOMMOCTb; IPOU3BOJUTEIBLHOCTb, BpeMs, 00bEMa
paboThI, UCHIOJB3YS apUPMETUIECKHUE JICHCTBHS, OILICHKY, IPUKHUIKY; TOJIB30BAThCS SANHUIIAMU
U3MEpPEHUsl COOTBETCTBYIOLIUX BETUYHH.

— CoctaBnsTh OyKBEHHbIE BBIPQKEHHUS 110 YCIOBUIO 3a/1a4H.

— W3Bnekars MHpOpMAIUIO, NMPEACTABICHHYIO B TaONMIIAaX, HA JUHEHHOU, cToi04YaToi
WIM KpPYroBOW JuarpaMMax, UHTEpPIPETUPOBAaTh IIPEJCTABJICHHbIE JAaHHBIC; HCIOJb30BaTh
JTAaHHbIE TIPU PEILIEHUH 3a]au.

— IlpencraBnare uHOpMalMiO € MNOMOLIBIO TaOIMIL, JUHEHHONW U cron04YaToi
Jiarpamm.

Harasinnast reomerpust

— IlpuBoguTh mpUMeEpHsl 0OBEKTOB OKPYXKAIOIIET0 MUpPa, UMEIOLUX (OpMY H3YUEHHBIX
TEOMETPUUECKHUX TIJIOCKUX M TPOCTPAHCTBEHHBIX (PUTYpP, MPUMEPHI PABHBIX U CHUMMETPUUIHBIX
¢buryp.

— H300paxarh ¢ MOMOUIBIO IUPKYINS, JUHEHKU, TPAHCHIOPTHpPAa Ha HEIMHOBAHHOW U
KJIeT4aTol Oymare W3y4YeHHbIC IUIOCKHE TeoMeTpuueckre GUrypsl W KOHQUTYypaluw,
CUMMETpUYHbIE (QUTYPHI.

— Ilonb30BaTbCs TEeOMETPUUYECKHMH TMOHSTUSIMU: PAaBEHCTBO (QUIYp, CHUMMETpHS;
HCI0JIb30BAaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CUMMETpUEN: 0Cbh CHMMETPHUH, IEHTP CUMMETPHUHU.

— HaxoauTp BeNIWYUHBI YTJIOB U3MEPEHUEM C MOMOIIbIO TPAHCIIOPTHUPA, CTPOUTH YTJIBI
3aJaHHOM BEJIMYMHBI, TOJB30BAThCA TMPH PEIICHUHW 3aJad TpPaayCHOM MEpOil YIJoB;
pacro3HaBaTh Ha YEPTEKAX OCTPbIN, IPAMOM, Pa3BEPHYTHIN U TYNOU YTJIbI.

— BbIunCcHATh AIMHY JTOMAaHOM, MEPUMETP MHOTOYIOJIbHUKA, MOJIb30BATHCA €IUHUIIAMU
W3MEepEeHUs JJIMHBI, BRIPAXKaTh OJHU €MHUIIBI H3MEPEHUS JUIUHBI Yepe3 Apyrue.

— Haxomuth, wucnonb3ys 4epTéxHbIE HWHCTPYMEHTBI, PACCTOSHUSA: MEXKIY ABYMSA
TOYKaMH, OT TOUKH JI0 MPSAMOIL, [JUIMHY MMYTH Ha KBaJAPaTHOM CETKe.

— Bbruucasate mwiomans (Guryp, coctaBIe€HHBIX M3 MPSIMOYTOJbHHKOB, HCIIOJIb30BATh
pa30bueHre Ha MPSMOYTOJbHUKH, HAa pPaBHbIE (PUTYpHI, JOCTpauBaHHE OO MPSMOYTOJIbHUKA;
MOJIb30BAThbCSI OCHOBHBIMHM E€IMHULIAMU HM3MEPEHUs IUIOIIATN; BBIPAXKATh OJHH EAMHMIIBI
M3MEpeHus TUIOIIAU Yepe3 APYyrue.

— Pacno3HaBath Ha MoJeNSIX U M300pPAKEHUSAX MHPAMUIY, KOHYC, LUIUHJD,
WCI0JIb30BaTh TEPMHUHOJIOTHIO: BEpPIINHA, peOpo, TpaHb, OCHOBaHHE, Pa3BEPTKA.

— H300paxarh Ha KIeT4aToi Oymare npsMOYroJIbHBIN Mapajielenune.

— Bbuucasate 00b€M  MPSAMOYTOJBHOTO — Mapajulefienunena, Ky0a, MOJb30BaThCS
OCHOBHBIMH €IUHHUIIAMH H3MEpeHusi 00bEMa; BBIpaKaTh OJIHM E€AWHUIBI U3MEpeHUus o0bEma
4yepes ApyTHue.

— Pemate HecnoXHBIE 3aJaud  Ha HAXOXICHUE TIE€OMETPUYECKUX BEIUYMH B
MPAKTHYECKUX CUTYaI[HsX.

Kypc «Auaredpa»

OcBoenmne ydeOHOTO Kypca «AnreOpa» Ha YpPOBHE OCHOBHOIO 00ImIero o0pazoBaHUs
JOJIKHO 00eCreunBaTh JOCTHKEHHE CIEAYIOIINX MTPEIMETHBIX 00pa30BaTeIbHBIX PE3YIbTATOB:
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7 kiaacce

Yucina ¥ BEIYMCICHUS

— BbImonsATe, codyeras yCTHbIE U MHCbMEHHBIC MPUEMBI, apu()METHUECKUE JCHCTBHS C
palOHaIbHBIMU YUCIIAMHU.

— HaxonuTh 3Ha4YeHUS YHMCIOBBIX BBIPAKEHUH; MPUMEHATh Pa3sHOOOpa3HbIE CIIOCOOBI U
NpUEMBl BBIYMCICHHUS 3HAYEHUHW JPOOHBIX BBIPAKEHUMN, COJEp)KAIIMX OOBIKHOBEHHbIE U
JECSITUUHBIE IPOOH.

— Ilepexomutes OT oaHOW (opMBI 3ammcu Uucesl K Jpyroi (mpeoOpa3oBBIBATH
JIECATUYHYIO ApOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B YaCTHOCTH B
0ECKOHEUHYIO AECATUYHYIO IPOOBb).

— CpaBHUBATh U YINOPSI0YUBATH PAIIMOHAIbHbBIE YNCIIA.

— OKpyrisaTh yncia.

— BbInonHATE NPUKUAKY U OLIGHKY pe3yjibTaTa BBIYMCIEHUI, OIEHKY 3HAuyeHUH
YHCIIOBBIX BBIPAXKEHUH.

— BbInonHATE NeMCTBUS CO CTENEHSIMHU C HATypalbHBIMU OKA3aTEIISIMH.

— IlpumeHsTh NpU3HAKY JEIUMOCTH, Pa3IokKeHNE HA MHOKUTEIHN HaTypaJbHbIX YHCET.

— PemaTh mpakTHKO-OPHEHTHPOBAHHBIE 33Jlaul, CBSI3aHHBIE C OTHOILEHHWEM BEJWYMH,
MIPOMOPLIMOHAIBHOCTHIO BEJTMYHH, TPOLEHTAMH; HHTEPIPETUPOBATH PE3yJbTaThl pEIICHUS 3a/1a4
¢ Y4€TOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU pacCMaTpUBAaEMbIX OOBEKTOB.

AJiredpanyeckue BbIpakeHUs!

— MHcnonb3oBarh anreOpanyeckyl0 TEPMHUHOJOTHIO U CHMBOJHKY, NPUMEHSATH €€ B
MIpoLIecce OCBOEHUS YUeOHOTO MaTepuasa.

— HaxoauTs 3HaueHnst OyKBEHHBIX BBIPQXKEHUN MTPH 3a/IaHHBIX 3HAYEHUSIX TIEPEMEHHBIX.

— BpimonHATE mpeoOpa3oBaHUs LENOTO0 BBIPAKEHHMS B MHOTOWIEH IPUBEAECHUEM
MOJOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.

— DBBbINONHATE YyMHOKEHHE OJHOWICHA HAa MHOTOWIEH M MHOTOWIEHAa HAa MHOTOYIIEH,
IPUMEHATH (POPMYJIBI KBaJpaTa CyMMBbI M KBaJIpaTa pa3HOCTH.

— OcylecTBIATh Pa3loKeHUEe MHOIOWICHOB HA MHOYKUTENIN C MIOMOILNBIO BEIHECEHUS 32
CKOOKM OOLIEro MHOKUTENS, TPYNIMPOBKH CIAraeéMblX, NMPUMEHEHUs (OPMYJT COKpAIIEHHOIO
YMHOXKEHHUSL.

— IlpumensaTs mnpeoOpa3oBaHUs MHOTOYIEHOB JUIsl pELIEHMs pa3IM4HbIX 3a4ad U3
MaTeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIbHOM TPAKTUKH.

— Hcnonp3oBarh  CBOMCTBA CTENEHEH €  HATypajdbHBIMM  IIOKa3aTelsIMU IS
IpeoOpa30BaHUs BbIPAKEHUM.

YpaBHeHUs] 1 HEPABEHCTBA

— Pemats nuHElHBIE YpaBHEHUS ¢ OAHOM NIEPEMEHHOM, IPUMEHSI MPaBUiIa IEPEX0Ja OT
UCXOJHOTO YypaBHEHUS K DPABHOCUIBHOMY eMy. I[IpoBepsATh, SABISETCS 1M YUCIO KOPHEM
YPaBHEHUS.

— IlpumensaTs rpaduyeckre METOAbl P PEILIEHUH JIMHEHHBIX YPABHEHUHN U UX CUCTEM.

— Ilonbupars npumepsl nap 4yuces, SBJSAIOIIMXCS PEIIEHUEM JMHEHHOIo ypaBHEHHs C
JBYMs IEPEMEHHBIMH.

— Crpouth B KOOPIMHATHOW IUIOCKOCTH TpauK JIMHEWHOrO YpaBHEHHUS C JBYMs
NIepEMEHHBIMHU; MOJIB3YSICh I'PaUKOM, IPUBOAUTE MPUMEPHI PELICHUS YPABHEHUS.

— Pematp cuctemsl IByX JIMHEWHBIX YPAaBHEHHH C IBYMS NEPEMEHHBIMHU, B TOM YHCIIE
rpaduyecKy.

— CocraBisaTe M peniaTh JUHEHHOE YPAaBHEHUE WM CUCTEMY JIMHEHHBIX YPAaBHEHHUH 110
YCIOBHUIO 33Jlaud, HWHTEPIPETHPOBaTh B COOTBETCTBHUM C KOHTEKCTOM 3aJadM I1OJIY4YE€HHBIN
pe3yabTar.

Koopaunatsl n rpaguku. @yHkuun

— H300paxkaTh Ha KOOPIMHATHOM TPSAMONM TOYKH, COOTBETCTBYIOLIUE 33JJaHHBIM
KOOpJAMHATaM, Jy4H, OTpPE3KH, WHTEpBaJbl; 3alUChIBaThb YHCIOBBIE IPOMEXYTKH Ha
anreOpanvdeckoM si3bIKe.
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— Otmedarh B KOOPJAUHATHOM IJIOCKOCTH TOYKU MO 3aJJaHHBIM KOOpJMHATaM; CTPOUTH
rpaduKu JIMHEHHBIX (QYHKIUI.

— OnuceiBaTh C TOMOIIBIO (DYHKIHA HW3BECTHBIC 3aBUCUMOCTH MEXKIY BEIHUYMHAMU:
CKOPOCTb, BpEMsl, PacCTOSIHUE; II€Ha, KOJMYECTBO, CTOMMOCTh; IPOU3BOJAMUTEIILHOCTh, BpEMS,
00BEM paboTHI.

— HaxoauTs 3HaueHne QyHKIMH 0 3HAYEHUIO €€ apryMeHTa.

— Ilonumats rpaduyeckuit crocod mpecTaBlIeHUs H aHAIM3a WH()OPMAIIUN; H3BJICKATh
Y UHTEPIPETUPOBATH HHPOPMAIIHIO U3 TPAPUKOB PEATHHBIX MPOIIECCOB U 3aBHCHUMOCTCH.

8 knacc

Yucsa 1 BIYUCTEHUS

— Hcnosib30BaTh HavYalbHBIC TPEJICTABICHUS O MHOXECTBE JICHCTBUTEIBHBIX YUCEN IS
CpaBHEHHUS, OKPYIJICHUS M BBIYMCICHUN, HM300pakaTh NEHCTBHUTENIbHBIE YHCIIa TOYKAMHU Ha
KOOPAMHATHOW IIPSAMOIA.

— TlpumensTe noHaTHEe apuMETUUECKOTO KBAJAPATHOTO KOPHS;, HAXOJUTh KBaJpaTHBIC
KOpHHU, UCIOJIB3ysd TPU HEOOXOJUMOCTH KAJIBKYJIATOP; BBIMOJHATH MPEeoOpa3oBaHUs
BBIpAXKEHUH, COJIEpP)KAIIUX KBaJIpaTHBIE KOPHU, UCIIOJIB3YsI CBOMCTBA KOPHEH.

— HWcnonb3oBaTh 3anmucu OOJBIIMX U MaJIbIX YHCEN C MOMOIIBIO JECATUYHBIX APOOEH 1
crenenent yucna 10.

Auiredpanyeckue BbIpaKeHUs!

— TlpuMeHsTh TMOHATHE CTEMEHW C IEJIbIM TOKa3aTeJeM, BBITOJHATH MPeoOpa3oBaHM
BBIpAKEHUH, COJIEPIKAIUX CTETICHH C IIEJIBIM TTOKa3aTeeM.

— BBIMOMHATH TOX/IECTBEHHBIC TPEOOPA30BAHUSI PAITHOHAIBHBIX BHIPAKEHUH HA OCHOBE
MpaBUJI JCHCTBUN HAJ MHOTOWICHAMH U aNTeOpandecKuMu IpoOsMH.

— PacknaapiBaTh KBaJpaTHBIN TPEXWIEH HA MHOXKHUTEIN.

— Ilpumensats npeoOpa3oBaHHUs BBIPRKEHUN I DPELICHUS PA3IMYHBIX 3a7ad W3
MAaTE€MAaTHKH, CMEXHBIX IPEIMETOB, U3 PEAJTbHON MPAKTUKH.

YpaBHeHUs] 1 HEPABEHCTBA

— Pemare nuHelHbIE, KBaJpaTHbIE YPAaBHEHUS W pAlUOHAIbHBIE YpPaBHEHWS,
CBOJSILIIMECS K HUM, CUCTEMBI JIByX YPAaBHEHHM C IBYMs IEPEMEHHBIMHU.

— Ilepexonuth OT cioBecHOM (POpMYIHPOBKHU 3a7auu K €€ anredpanvdeckoi MOJENu ¢
IIOMOIIIBI0 COCTaBJICHHWS YPAaBHEHUS WM CUCTEMbl ypaBHEHWI, MHTEPIPETHUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4¥ NOJIyYCHHBIA PE3YIIbTAT.

— IlpumeHsTe CcBOWCTBA YHMCIIOBBIX HEPABEHCTB [UIsl CPAaBHEHHMs, OLIEHKHU; pelaTh
JTUHEIHbIE HEpaBEHCTBA C OJHOW TMEepeMEHHOW M UX CHCTEeMbl; JaBaTh IpaUUEcKyro
WJUTFOCTPALIMIO MHOYKECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUH

— Ilonumath ¥ UCHONB30BaTh (PYHKIMOHAIbHBIE TMOHATHS U S3bIK (TEPMUHBL,
CUMBOJIMYECKHE OOO3HAUEHHUS); ONPEAENATh 3HaUeHHE (PYHKIUU MO 3HAYCHUIO apTryMEHTa;
OTpeeNATh CBOMCTBA PyHKIMU 1O €€ TpaduKy.

— Crpouts rpaduku dIeMeHTapHbIX GyHKIui Bugay = k/X,y =x2,y = X3,y = X,y =
|x|; omMchIBaTH CBOWCTBA YHCIIOBOM (DYyHKIIUH IO €€ rpaduKy.

9 ki1acc

Yucsia ¥ BBIYUCTICHUSA

— CpaBHUBaTh U YIOPSI0YUBATH PAllMOHAIbHBIE U UPPALMOHAIBHBIE YHCIIA.

— BroimonHATe apudMeTHUecKre IEHCTBUS C pallMOHAIBLHBIMUA YUCIIaAMH, COUYETasi YCTHBIS
Y MACbMEHHBIE TPUEMBI, BBITIOIHATH BBIYUCICHUS C UPPALMOHATIBHBIMU YHCIIAMHU.

— HaxomuTh 3Ha4YeHMs CTENEHEH C LeJbIMU [OKa3aTelIMU U KOPHEW; BBIYUCIATH
3HAUYEHMS YUCIIOBBIX BHIPAKEHUH.

— OKpyrisaTh JeHCTBUTENbHBIE YUCIIA, BBIMOJIHATh MPUKUIKY pe3yibTaTa BHIYUCICHUH,
OIIEHKY YHCIIOBBIX BBIPAKEHUH.

YpaBHeHHUS U HEPABEHCTBA
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— Pemarp nuHeliHble W KBaJgpaTHbIC YpPaBHEHHUS, YPABHEHUS, CBOJUIIIMECS K HHUM,
npocreiiime ApoOHO-palMOHAIBHBIE YPAaBHEHUSL.

— Pematps cucrempl AByX JIMHEHHBIX YPAaBHEHHH C JBYMsI IEPEMEHHBIMU U CHCTEMBI
JIBYX ypaBHEHUH, B KOTOPBHIX OJIHO YPABHEHUE HE SIBJISECTCS JIMHEHHBIM.

— Pemate TekcTOBBIE 3amaun anreOpaMyecKUM CIIOCOOOM C MOMOIIBIO COCTaBJICHUS
YpaBHEHHUS UM CUCTEMBI JIBYX YPaBHEHUH C IBYMS IE€PEMEHHBIMHU.

— IIpoBoauTh NPOCTEHIIME HCCIENOBAHUSA YPAaBHEHUHM M CUCTEM YPAaBHEHUH, B TOM
quclie ¢ IPUMEHEHUEM I'pauUeCcKUX MPeICTaBICHUH (yCTaHaBIMBATh, UMEET JIM YPaBHEHUE WU
CUCTEMAa YPaBHEHUH pELIEHUs], €CIIU UMEET, TO CKOJIBKO, U TIp.).

— Pemate nuHelHbIE HEpaBEHCTBA, KBaJgpaTHBIC HEPABEHCTBA; M300pakaTh pEIICHHE
HEPAaBEHCTB Ha YMCJIOBOM MPSIMOM, 3alIUChIBATh PEILIEHUE C IIOMOIIBIO CHMBOJIOB.

— PemaTte cucTeMbl JIMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO; M300pakaTh PEIIEHUE CHCTEMbl HEPAaBEHCTB HA YHCIIOBOM MPSIMOM,
3aMMChIBaTh PEUICHUE C TOMOIIbIO CUMBOJIOB.

— MHcnonb3oBaTh HepaBeHCTBA P PEILIEHUH Pa3IMUHBIX 337a4.

DyHKUUHA

— PacnoznaBate  (QyHKIMM ~ M3ydyeHHBIX BUAOB. [loka3plBaTh  CXEMAaTHYECKU
pacmoJioKeHHe Ha KOOPAWHATHOM IIOCKOCTH rpadukoB QyHKuuil Buaa: Y = kx, y = kx + b,y =
k/x, y =ax2 +bx + ¢, y=xy=1x Yy = |x B3aBucumocti oT 3HaYeHMII KO>YUINCHTOB;
OTHCHIBAaTh CBOMCTBA (PyHKIUH.

— Crpouth 1 U300pakaTh CXeMaTUYECKU I'padUKH KBaAPATUUHBIX (PYHKINUNA, ONMCHIBAThH
CBOMCTBA KBaJpaTUYHBIX (PYHKIUHN MO UX rpadukam.

— PacnosznaBate kBampatuuHyro (QyHKUIUIO 1O QopMmynie, MPUBOJUTH MPUMEPHI
KBaJIPaTUYHBIX QYHKIUHN U3 pealbHON )KU3HU, PU3UKH, TEOMETPUH.

Apudmernyeckasi 1 reoMeTpUYeCKas MPOrpeccuu

— Pacno3HaBaTh apuMETHYECKYI0 M TIE€OMETPUYECKYI0 IPOTPECCUU TIPU  Pa3HBIX
coco0ax 3agaHus.

— BBINONHATE BBIYMCIIECHUS C UCIOJIB30BaHUEM (OPMYI N-TO WieHa apuPpMETHYECKON U
reOMETPUUYECKON POrpeCCHii, CYMMbI MIEPBBIX N YICHOB.

— H300pakaTh wieHbl NOCIEI0BATEIBHOCTH TOUKAMH HAa KOOPIMHATHON IJIIOCKOCTH.

— Pemarp 3amaum, CBA3aHHBIE C YMCIOBBIMU IIOCIEIOBATECIBHOCTSMH, B TOM YHCIE
3aJjauy U3 peabHOM KU3HHU (C HCIOIb30BAaHUEM KAIbKYJIATOPA, IU(PPOBBIX TEXHOIOTHIA).

Kypc «I'eomeTpusi»

OcBoenne yuebHOro kypca «l'eomerpusi» Ha ypOBHE OCHOBHOTO 00IIero oOpa3zoBaHUS

JOJIKHO 00eCreunBaTh JOCTHKEHHE CIEAYIOIIMNX MTPEIMETHBIX 00pa30BaTeIbHbIX PE3YIbTATOB:
7 knacce

—Pacno3naBath uW3ydeHHBIE TeOMETpHUECKHe (UTYyphbl, OMIPENENATh HUX B3aUMHOE
pacmojio’keHue, u300pakaTb TeoOMeTpudecKhe (UTYpHI; BBINONHITH YEPTEKU IO YCIOBHUIO
3amaun. M3MepsTh JMHEWHbIE W YIJIOBbIE BEIWYMHBI. Peliars 3ajgauum Ha BBIUYMUCIEHUE JUIMH
OTPE3KOB U BEJIMYHH YIJIOB.

—Jlenats rpyOyIo OllEHKY JIMHEHHBIX U YTIIOBBIX BETHMUMH MPEIMETOB B PeaTbHOM KU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznuuare pa3mMepsl 3TUX 00BEKTOB MO MOPAIKY BEIUYNHBI.

—CTpouTh 4epTEKHU K TEOMETPUUECKUM 3aaUaM.

—Ilonp30BaTbCsl NMPU3HAKAMU PABEHCTBA TPEYrOJIBHUKOB, HMCIIOJIB30BaTh MPU3HAKU U
CBOICTBa paBHOOGAPEHHBIX TPEYTOJIBHUKOB MPH PEIICHUH 3a]1a4.

—IIpoBOIUTH JIOTUUECKUE PACCYKIAEHHUS C UCIIOJIB30BAHUEM I'€OMETPUUECKUX TEOPEM.

—Ilonp30BaTbCsl NMpPU3HAKAMU PABEHCTBA MPSAMOYIOJIBHBIX TPEYTrOJbHUKOB, CBOMCTBOM
MEIHMaHbl, IPOBEAEHHOM K THUIOTEHY3€ NPSAMOYIOJBHOIO TPEYroJIbHUKA, B PELICHUU
reOMETPUUYECKHUX 3a/1a4.
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—OrmpenensaTs napamieIbHOCTh MPSIMBIX C TIOMOUIBIO YITIOB, KOTOpPBIE 00pa3yeT ¢ HUMHU
cexymas. OnpenensaTh napamuieIbHOCTh MPSMBIX C MOMOILBIO PABEHCTBA PACCTOSIHUNA OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK JAPYroi IpsIMOM.

—PemaTtp 3a1aumn Ha kieT4yaroi Oymare.

—IIpoBoaMTh BBIYMCICHUS M HAXOJIUTh YHCIOBbIE M OYKBEHHBIC 3HAUEHHUS YIJIOB B
F€OMETPUUECKUX  3aJayax C  HCIOJIb30BAHUEM CYMMbl  YIJIOB  TPEYTOJIbHUKOB U
MHOTOYI'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHbIX IPU MEPECEUYEHUU [BYX NapauIeIbHBIX
IIPSIMBIX CeKyIIel. Pemare npakTuyeckue 3a1a4n Ha HaX0KIEHUE YIJIOB.

—Brnagers MOHSATHEM T€OMETPHUYECKOTO MECTa TOYEK. YMETh ONPEAETATh OMCCEKTpUCY
yria ¥ CepeIMHHBIN NEPIEHANKYISIP K OTPE3KY KaK T€OMETPUUYECKUE MECTA TOUEK.

—®opmynupoBaTh ONpPEENIEHUS OKPYKHOCTH U Kpyra, XOp/bl U JUaMeTpa OKPYKHOCTH,
MOJIb30BaThCSl UX CBOMCTBaAMU. Y METh MPUMEHSTh 3TH CBOKWCTBA ITPU PEIIECHUH 3a/ay.

—BnaneTs noHATHEM OMMCAHHON OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMETh HAXOAUTh €€
ueHtp. Ilonp3oBaTecs pakTaMu O TOM, UTO OMCCEKTPUCHI YIJIOB TPEYTOJIbHUKA MEPECEKAOTCs B
OJIHOM TOYKE, U O TOM, YTO CEpPEAMHHBbIE MEPHEHIUKYIIPbl K CTOPOHAM TpPEYroJbHHUKA
IIEPECEKAIOTCS B OJHON TOUKE.

—Brnagerp mNOHATHMEM KacaTeIbHOM K OKPYXHOCTH, IIOJIB30BaTbCA TEOPEMOH O
MEPIEeHIUKYIIPHOCTH KacaTeIbHOU U paguyca, IpOBEAEHHOTO K TOUKE KacaHUs.

—Ilonp30BaThCsl MPOCTEHIIMMHM TE€OMETPUYECKMMH HEPaBEHCTBAMHM, IOHHMATh HX
MPAKTUYECKUI CMBICIL.

—IIpoBOAUTH OCHOBHBIE TEOMETPUUECKHUE TOCTPOCHUS C TOMOIIBIO IIUPKYJIS U TUHEHKH.

8 kuace

—Pacno3HaBath OCHOBHBIE BHU[bI YETHIPEXYTOJLHUKOB, WX AJIEMEHTHI, MOJB30BATHCA HX
CBOWCTBAMM MPU PEIICHUH T'€OMETPUUECKUX 3a/1a4.

—Brnaznerp noHsTHEM CpelHEN JIMHUM TPEYTrOJIbHUKA U TPAeLUH, IPUMEHATh UX CBOMCTBA
Npu  pelieHur reoMeTpudeckux 3amad. [lomp3oBarbesi TeopeMor @aneca sl pELICHHS
MPAKTUYECKUX 3a/1a4.

—IIpuMeHnsaTs TpU3HAKK TOJ00US TPEYTOJIBHUKOB B PEILIEHUU T€OMETPUUYECKUX 3a]1aU.

—ITonp3oBaTeess Teopemoit [ludaropa it pemieHrss TeOMETPUYESCKUX U TPAKTHYCCKUX
3ama4. CTpoUTh MaTEMaTUYECKYI0 MOJENb B MPAKTHUYECKUX 3a/adyax, CaMOCTOSTENIBHO JeNaTh
YepTEXK U HAXOAUTh COOTBETCTBYIOLIUE JJINHBI.

—Brnanerp NOHATHAMHM CHHYCA, KOCMHYCA M TaHI'€HCa OCTPOro yria MIpsIMOYIOJIBHOTO
TpeyronbHuKa. [101630BaThCs 3TUMU MOHATUSIMU JUIS1 PELLICHUS IPAKTUYECKUX 3aa4.

—Bpruucnary  (pazauuHbBIME - cioco0aMu)  IUIOIIAAL  TPEYroJbHUKA U IUIOLIAAM
MHOTOYTOJIbHBIX ~ Guryp (moip3ysch, TJ€ HEO0OXOauMO, KalubKynaropoMm). IlpumeHsiTs
MOJIyYEHHbIE YMEHHUS B PAKTUYECKUX 3a/1a4ax.

—Brnagerp NMOHATUSAMH BOMCAaHHOTO M LEHTPAJIBHOIO YIrja, HCIOJb30BaTh TEOPEMBI O
BIIMCAHHBIX yIJIaX, yriax MEXIy XopJamu (CEeKyIIMMH) U yIriie MEeXIy KacaTeIbHOW M XOpJou
IIPU PELICHUH F€OMETPUUECKHUX 3a/1ay.

—BrnaaeTrs NOHATHEM ONMUCAHHOTO YETHIPEXYTOJIbHUKA, TPUMEHATh CBOWCTBA ONMKMCAHHOTO
YEThIPEXYTOJIbHUKA [TPU PELICHUH 3a/1a4.

—IIpuMeHsATh MOTyYEeHHBbIE 3HAHUS HA MPAKTHUKE — CTPOUTH MATEMaTUYECKHUE MOJIEIHN
JUId 3a7a4d pealbHOW >XU3HU M INPOBOJIUTH COOTBETCTBYIOLIWE BBIUMCICHHS C IPUMEHEHUEM
10100Us ¥ TPUTOHOMETPHUU (II0JIB3YSICh, T/Ie HEOOXOAUMO, KAJIbKYISATOPOM).

9 k1ace

—HWcnonp30BaTh TPUTOHOMETPUUYECKHE (DYHKIMM OCTPbIX YIJIOB JJIS  HaXOXXIACHUS
Pa3IMYHBIX AIEMEHTOB MPSMOYTOJIBHOTO TPEYrOJIBHUKA.

—Ilonb3oBaTbCcst  opMynaMH  TPUBEACHUS U OCHOBHBIM  TPUTOHOMETPHUYECKHM
TOKJIECTBOM JUISI HAXOKIEHHSI COOTHOIIEHNUH MEXy TPUTOHOMETPUUYECKUMHU BETUYHHAMHU.

—Hcnonp3oBaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUISI HaXOXJEHHUS pa3IMYHBIX
JJIEMEHTOB TPEYroJIbHUKA («pelIeHue TPEYrOoJbHUKOBY»), MPUMEHSITh WX TMPH pEIIeHUU
r€OMETPUYECKUX 3a/a4.
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—Brnagers moHATHAMH TpeoOpa3oBaHUS NOJOOMSA, COOTBETCTBEHHBIX 3JIEMEHTOB
nonoOHbIx ¢uryp. Ilonmp3oBaTbess CBOWCTBaMM TOJOOHMS IMPOM3BOJIBHBIX (UTYp, yMeETh
BBIUMCIIATH JUIMHBl U HAXOJAUTh YIIbl Y MOMOOHBIX ¢uryp. IIpuMeHsTh CBONCTBa MogoOHs B
MPAKTUYECKUX 3a/1a4ax. YMETh MPUBOIUTH IPUMEPHI 1T0J00HBIX (PUTYP B OKPYKAIOIIEM MUDE.

—Ilonp30BaThCs TEOPEMAaMU O MPOU3BEAEHUM OTPE3KOB XOPJI, O MPOU3BEAECHNUN OTPE3KOB
CEKYIIHX, O KBaJpaTe KacaTeJIbHOMU.

—Ilonb30BaThCsl BEKTOpaMH, MOHUMATh UX T€OMETPUYECKUH U (U3UYECKUH CMBICI,
NPUMEHSATh MX B PEHICHUHM TE€OMETPUYECKUX M (usmuecknx 3amad. [IpuMeEHSATH CKalspHOE
IIPOM3BEACHNE BEKTOPOB I HAX0XK/I€HUs JUIMH U YIJIOB.

—Ilonp30BaThCs METOJOM KOOPAMHAT HA IUIOCKOCTH, INPUMEHSATh €ro B pelleHUuU
F€OMETPUUYECKUX U NMPAKTUYECKUX 3a/]au.

—BnaneTs NOHATUSAMHU MPaBUIBLHOTO MHOTOYTOJIBHUKA, IJIMHBI OKPYKHOCTH, JJIUHBI TyTH
OKPY)KHOCTM M pajJMaHHOM Mepbl yIila, YMEeThb BBIUMCIATH IUIONIA[b Kpyra M €ro 4acre.
[IpyMeHsATH NOTydYEeHHbIE YMEHHS B IPAKTUUECKUX 3a7adax.

—HaxonuTe ocu (WM LEHTPB) CUMMETPUN (PUTYp, TPUMEHSTH JABHXKEHUS TJIOCKOCTH B
MPOCTENIINX CITyqasiX.

—IIpuMeHsATh MOJIydYeHHBIE 3HAHUS Ha MpPAKTUKE — CTPOUTh MATeMAaTUYECKUE MOJIENH
JUId 3a/1a4 peajbHOM KU3HU M TMPOBOJUTH COOTBETCTBYIOUIME BBIUMCIECHHS C MPUMEHEHHEM
000U U TPUTOHOMETpUUYECKUX (PYHKUUHN (TOJB3YSICh, Ije HE00X0UMO, KaIbKyISITOPOM).

Kypc «BeposiTHOCTD M CTATHCTHKA)»

[IpenMeTHBIC pe3yIbTaTHl OCBOCHUS Kypca «BeposTHOCTh M cTaTUCTHKA» B 7—9 Kiaccax

XapaKTEePU3YIOTCS CIEAYIOIMMU YMEHUSMHU.
7 kaace

—UYurars uHpOpMaLMIO, MPEACTABICHHYIO B TabMUIaX, HA AWarpaMMax; MpeacTaBisaTh
JTaHHBIC B BHJIE TAOJUIl, CTPOUThH IUArpamMmbl (CTOJOMKOBBIE (CTONOYATBIE) M KPYTOBBIE) TIO
MacCHBaM 3HAYEHUU.

—OnuceiBaTh U MHTEPHPETUPOBATH PEajbHbIE YMCIOBBIE JaHHBIE, MPEACTaBICHHBIE B
Tabiuuax, Ha AuarpamMmmax, rpapukax.

—Vcnonp30BaTh sl ONMMCAaHUSA JAaHHBIX CTATUCTHUYECKHE XapaKTEPUCTUKU: CpelHee
apudmernyeckoe, MeraHa, HanOoJIbIlllee U HAaNMEHbIIee 3HAUeHUS, pa3Max.

—Vmertb mpezcraBiieHne O CiydyallHOM M3MEHYMBOCTH Ha IpHUMepax LeH, (pu3mdeckux
BEJIMYMH, aHTPONOMETPUYECKHX JaHHBIX; HUMETh [PEJICTaBJICHHE O CTAaTUCTUYECKOU
YCTOMYHUBOCTH.

8 kiace

—M3Bnekats u mpeoOpa3oBbIBaTh HH(OPMALMIO, MPEJCTABICHHYIO B BHJE TaOJHIL,
auarpamm, rpauKoB; MPEACTaBIATh JaHHbBIE B BUIE TaOIUII, 1Marpamm, rpauKoB.

—OnuceiBaTh TaHHBIE C MOMOIIBI0 CTATUCTUYECKUX MOKAa3aTeNel: CpeAHUX 3HAYCHUN U
Mep paccerBaHus (pa3Max, TUCIIEPCUs U CTAHIAPTHOE OTKIOHEHUE).

—HaxonuTe 4acTOThl YMCIOBBIX 3HAYEHWH M YacTOTHI COOBITHIA, B TOM 4YHUCIE IO
pe3ynbTaTaM U3MEpEeHH U HaOIIOICHHIA.

—HaxonuTe BepOSITHOCTH CIydallHBIX COOBITMH B ONBITaX, 3HAas BEPOSTHOCTHU
AJIEMEHTAPHBIX COOBITUH, B TOM 4YHCIE B OMNBITaX C PABHOBO3MOXHBIMU dJIEMEHTAPHBIMU
COOBITHSMH.

—Hcnonw3oBaTh rpaduueckre MOJENU: JEPEeBO CIYYaHOTO SKCIEPUMEHTa, JUarpamMmbl
Diinepa, yuciaoBas mpsmasi.

—OmnepupoBarTh MOHATHUSIMU: MHOXECTBO, TOJMHOKECTBO; BBIMOJIHATh OMEpalyd Haj
MHOKECTBaMHU: OOBEIUHEHHUE, MepeceueHre; MepPeuucisiTh dJIEMEHThl MHOXKECTB; MPUMEHSTH
CBOMCTBa MHOYKECTB.
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—HWcnonp3oBaTh rpaduueckoe MpEeACTaBICHUE MHOXKECTB U CBS3eH MEXIY HUMHU JUIS
ONMCAHUS TPOLIECCOB U SIBJICHUH, B TOM 4YHCIE INPU PEIICHUU 3aJad U3 JIPYTUX y4eOHBIX
IIPEAMETOB U KypCOB.

9 knacc

— MH3Bnekatpb W mpeoOpazoBbIBaTH HMH(OPMAIMIO, NPEACTABICHHYIO B Pa3IUYHBIX
MCTOYHMKAX B BHJE TaONWI, AuWarpamm, rpadUKoB; MPEICTABIATH JaHHBIE B BHJE TaOIUII,
ayarpamm, rpauKosB.

— PemaTp 3a1aun opraHn30BaHHBIM IEPEOOPOM BAapUAHTOB, a TAKKE C UCIOJIb30BAHUEM
KOMOWHATOPHBIX PABUII U METOJIOB.

— Hcnoisp30BaTh ONMCATENBHBIE XapAKTEPUCTUKU JUIsI MACCUBOB YHCJIOBBIX JAHHBIX, B
TOM YHCIIE CPEHUE 3HAYEHUS U MEPbI paCCEUBaHUs.

— HaxomuTh YacTOThl 3HAYEHUH U YACTOTHI COOBITHS, B TOM YHCJE IOJIb3YSACh
pe3yibTaTaMu NPOBEAEHHBIX U3MEPEHUI U HaOJII0IeHU .

— HaxoauThs BEpOSITHOCTH CilydalHBIX COOBITUI B M3YyYEHHBIX ONbITaX, B TOM YHCJE B
OTBITaX C PAaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMH, B CEPHUSIX UCIBITAHUN JI0 MEPBOTO
ycrexa, B CepHsIX UCIbITaHuN bepHyin.

— HMeTts peacTaBlIeHUE O CIIy4ailHOW BEJIMYMHE U O PACIIPEICTIEHUH BEPOSTHOCTEM.

— HWwmets npezacraBnenue o 3akoHe OOJBIINX YHCEN KaK O MPOSBICHUH 3aKOHOMEPHOCTHU
B CIy4aifHOW M3MEHYMBOCTHU U O POJIM 3aKOHA OOJIbLIUX YHCE B IPUPOJIE U 00IIECTBE.

DJaeKkTpoHHbIE (N poBLIE) 00pa3oBaTeJbHbIE PeCYpPChl:

1. Poccwiickas snekTpoHHas mikoja - https://resh.edu.ru

2. «Enunas xomrekius mu@poBeIX 00pa30BaTEIbHBIX PECYPCOBY -
http://schoolcollektion.edu/ru

3. Caiir MunwucrepcTBa o6pazoBanus 1 Hayku P® http://www.mon.gov.ru

4. Poccuiickuii oOpa3oBarebHbIi mopTan http://www.school.edu.ru

5. Karanor yueOHBIX U3IaHUM, FIIEKTPOHHOTO 000PYIOBAHMS M SJICKTPOHHBIX
00pa3oBaTeIbHBIX PECYPCOB It 001ero oopasosanus http://www.ndce.edu.ru

TemaTu4eckoe MIIAHMPOBAHUE

Kaace-5
roj o0yyeHus - 1
Bcero — 170 yaca (5 Hem.4.)

HaumenoBanue paszenos, TeM KonnyectBo Ne
Nen/n (B COOTBETCTBHH C COAEPIKAHUEM) AKAILUAcoB | | onoibIYEMBIX
) S0P/LIOP

1. HarypanbsHble yncia. JIeHCTBUS ¢ HaTypaIbHBIMU 43 1-5
YHCIaMHU.

2. Harnsanas reomerpus. JInHUM Ha MIIOCKOCTH. 12 1-5

3. OOBIKHOBEHHBIE APOOH. 48 1-5

4. Harnsagnas reometpus. MHOTOYroJbHHUKH. 10 1-5

5. JlecsaTuuHbIE qPOOH. 38 1-5

6. Harnsnnas reomerpus. Tena u ¢puryps! B 9 1.5
MIPOCTPAHCTBE.

7. [ToBTOpeHue u 06001IEeHNE. 10 1-5
HWroro: 170
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https://resh.edu.ru/
http://schoolcollektion.edu/ru
http://www.mon.gov.ru/
http://www.school.edu.ru/
http://www.ndce.edu.ru/

Kiacc-6

roj ooyueHus - 2
Bcero — 170 yaca (5 nen.4.)

HaumenoBanue pa3nienos, eM KonunuectBo Ne
Ne w/n (B COOTBETCTBUH C COJICPKAHHEM) aKaJ.4acoB HCTIOIE3YEMBIX
' D0P/11OP
1. HarypanbHbie uncina. 30 1-5
2. Harnsannas reometpus. [Ipsimble Ha MIIOCKOCTH. 7 1-5
3. HpoOwu. 32 1-5
4. Harnsannas reometpus. CuMmmMerpusi. 6 1-5
o. bykBeHHBIE BBIDAKEHHUS. 6 1-5
6. Harnsgnas reomerpus. smepenne u nocTpoeHue 14 1.5
VTJIOB C IIOMOIIBIO0 TPAHCIIOPTHPA.
7. [TosoxkuTenbHBIE U OTPULIATEIIBHBIE YHUCIIA. 40 1-5
8. Pelienne TeKCTOBBIX 3a7a4. 10 1-5
9. [IpencraBneHne JTaHHBIX C TOMOIIBIO TAOIHI] U 6 1.5
JFarpamm.
10. Harnsannas reomerpus. @urypsl B IpOCTPAHCTBE. 9 1-5
11. [ToBTOpEeHME,00001IeHNE,CHCTEMAaTH3AITUS 10 1-5
Hroro: 170
YueOHblIil Kypc «AJiredpa»
Kaace-7
roj ooydenwus - 1
Bcero — 102 gyacos (3uem.4.)
Ne
HaumenoBanue pa3zienos, TeM Komnnuectso
Ne w/m (B COOTBETCTBHUHU C COJACPKAHUEM) aKaJ.4yacoB HCTIOALSYCMBIX
' D0P/1IOP
1. Uucna v BeluncieHus. PanmonaibHble YuCia. 25 1-5
2. AnreOpandecKkre BhIpaKEHUS. 27 1-5
3. YpaBHEHHS 1 HEPABEHCTBA. 20 1-5
4, OyHKIUH. 24 1-5
5. [ToBTOpEeHME M 0000IICHNE. 6 1-5
HUroro: 102
Kaacce-8
roj ooyueHus - 2
Bcero — 102 wacos (3Hem.u.)
No
HaumenoBanue pa3ienos, TeM Komnnuectso
Ne n/n (B COOTBETCTBUHU C COJACPKAHUEM) aKaJ.4yacoB HCTIOMIBSYCMBIX
) D0P/1IOP
1. Uucna v BBIUMCIEHUS. 15 1-5
2. CreneHb C 1eIbIM TOKA3aTeNIeM. 7 1-5
3. AnreOpanyeckue BbIPAKEHHS. 5 1-5
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4. AnreOpandeckue BeIpaKeHHs. AJreOpandeckas 15 1.5
JpoOb.
o. VYpaBHEHMS U HEPABEHCTBA. 15 1-5
6. VYpaBHenus u HepaBeHCTBA. CUCTEMBI 13 1.5
YpaBHECHUH.
1. YpaBHEHHUs U HEPABEHCTBA. YNCIIOBBIE 12 1.5
HEPaBEHCTBA.
8. OyHKIIH. 5 1-5
9. UuciioBbie GpyHKIMU. 9 1-5
10. [ToBTOpEHue 1 0000IICHNE. 6 1-5
Hroro: 102
Kaace-9
roj ooydeHus - 3
Bcero — 99 yaca (3uem.4.)
Ne
HaumenoBanue pa3nenos, TeM KomanuectBo
Nem/m (B COOTBETCTBHH C CO/ICPIKaHUEM) aKaJI.9acoB HCTIOBSYCMBIX
) 30P/ILIOP
1. Yucna v BerunciieHus. JleicTBUTEIbHBIE YUCIIA. 9 1-5
2. VYpaBHEHHs 1 HEPABEHCTBA. Y PaBHEHUS C OJTHOMN 14 1-5
epeMeHHO
3. VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI 14 1.5
ypaBHEHUH.
4, VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa. 16 1-5
5. OyHKIHH. 16 1-5
6. YucnoBble MOCIIEI0BATEILHOCTH. 15 1-5
7. [ToBTOpEeHuUe, 0600IIeHNEe, CHCTEMaTH3aITus 18 1.5
3HAHUM
HUroro: 102
Y4eonbiii kype «I'eomeTpusp»
Kaace-7
roj o0yyeHus - 1
Bcero — 68 vacoB (2He.4.)
Ne
HaumenoBaHue paznenos, TeMm KonnyectBo
Ne m/m (B COOTBETCTBHMH C COAEPIKAHUEM) aKaILuacoB | | noiP3YEMBbIX
] S0P/LIOP
1. [IpocTeiime reomerpuueckue GUrypsl U UX 14
cBolicTBa. MI3MepeHne reoMeTpuyeCcKux 1-5
BEJIMYNH.
2. TpeyronbHUKH. 22 1-5
3. [TapannenbHble npsiMble, CyMMa YTIJIOB 14 1.5
TPEYroJIbHHKA.
4. OxpyxHOCTb U KpyT. 'eomeTpuueckue 14 1-5
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MOCTPOCHUS.

o. [ToBTOpeHue, 006001IEHNE 3HAHUIA. 4 1-5
HUroro: 68
Kaace-8
roJt o0y4eHwus - 2
Bcero — 68 vacoB (2He.4.)
Ne
HaumenoBanue pa3nenos, TeM KonunuectBo
Ne w/n (B COOTBETCTBHH C COACPKAHUEM) aKamLuacoB | | hOr3YOMBIX
' 30P/LIOP
1. YeTbIpEXYroJbHUKH. 12 1-5
2. Teopema daneca u Teopema o 15
MIPOMOPLIMOHAIBHBIX OTpe3Kax, M0I00HbIE 1-5
TPEYrOJILHUKH.
3. [Tnomans. Haxoxnenue mromanei 14
TPEYrOJIbHUKOB U MHOTOYT'OJIBHBIX (pUTyp. 1-5
[Tnomaau nogo6HBIX Guryp.
4. Teopema Iludaropa n Hauana TPUTOHOMETPHH. 10 1-5
o. VY1l B OKpyKHOCTU. BriricanHble 1 onucaHHbIE 13
yeTbIpexyrojibHuku. KacarenbHbie K 1-5
oKpyxHocTH. KacaHne OKpyKHOCTEM.
6. [ToBTOpEeHUe, 0000IIECHNE 3HAHUH. 4 1-5
HUroro: 68
Kaace-9
roj ooy4yeHus - 3
Bcero — 66 vacoB (2He.4.)
Ne
HaumenoBanue pas3zienos, TeM Komnuuectso
Ne w/m (B COOTBETCTBHUHU C COJACPKAHUEM) aKaJ.4yacoB HCTIOABSYCMBIX
' 30P/LIOP
1. Tpuronometpus. Teopembl KOCUHYCOB U 16 1.5
CHUHYCOB. PelieHne TpeyrojibHHUKOB.
2. [IpeobOpazoBanue nompoous .Merpuueckue 10 1.5
COOTHOIIEHUS B OKPY>KHOCTH.
3. BexkTopsl. 12 1-5
4, JlexapTOoBBI KOOPIMHATHI HA TNIOCKOCTH. 9 1-5
5. [IpaBunbHBIE MHOTOYTOIBHUKH. J{THHA 8
OKPYKHOCTH U TIOLIab Kpyra. Beraucnenue 1-5
IUIOLIAACH.
6. JIBY>KEHUSI TIIOCKOCTH. 6 1-5
7. [ToBTOpEeHUE, 0000IICHNE, CHCTEMaTH3aITUs 7 1.5
3HAHM.
Uroro: 68
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Y4eOHblii Kypc «BepoSiTHOCTD M CTATHCTHKA»

Kuace-7
roj ooyuenus - 1
Bcero — 34 vacos (1luem.u.)

HaumenoBanue pa3nenos, TeM KonunuectBo Ne
Ne m/m (B COOTBETCTBHH C COICPIKaHUEM) aKaJ/I.9acoB HCTIOIB3YEMBIX
' 30P/LIOP
1. [IpencraBnenue qaHHBIX 7 1-5
2. OnucarenpHasi CTAaTHCTHKA 8 1-5
3. CnyuaitHasi ©3MEHYMBOCTh 6 1-5
4, Brenenue B Teopuro rpados 4 1-5
o. BeposTHOCTB U yacTOTa CIy4ailHOTO COOBITUS 4 1-5
6. O06o01IeHre, KOHTPOJTh 5 1-5
HUroro: 34 1-5
Kaace-8
roj ooy4yeHwus - 2
Bcero — 34 vacos (luem.u.)
Ucnonb3yembie
Nerr/it HaumenoBanue pas3zienos, TeM Ko71-BO 4acoB | 3yeKTpOHHEIE
(B COOTBETCTBUH C COJEPIKAHUEM) (uudpossbie)
00pa3oBaTeIbHbI
€ pecypchl
1 IToBTOpeHne Kypca 7Knacca 4 1-5
2. OnucaTenbHas CTATUCTHKA. PaccenBaHue JaHHBIX 4 1-5
3. MHOXeCTBO 4 1-5
4. BeposTHOCTB ciry9aifHOTO COOBITHS 6 1-5
S. Beenenwne B Teopuro rpados 4 1-5
6. CrnyyaiiHpie cOOBITUS 8 1-5
7. O6001IEHNE, KOHTPOJIb 4 1-5
Hroro: 34 1-5
Kaace-9
roj ooyueHus - 3
Bcero — 33 yacos (1Hen.u.)
Hcnonszyemeie
Ner/mt HaumeHnoBanue pa3ienos, TeM Kon-BO 4acoB | »1eKTpOHHBIE
(B COOTBETCTBHH C COAEPIKAHUEM) (undpossie)
00pa3oBaTEIbHbI
€ pecypchl
1. 4 1-5

[ToBTOpEeHueKypca8kiacca
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2, DieMeHTBhl KOMOMHATOPUKU 4 1-5

3. I'eomeTpuueckasi BEpOSITHOCTD 4 1-5

4. Wcnbiranus beprymnu 6 1-5

5. CryuaiiHasi BeTMUMHA 6 1-5

6. O06o001IeHne, KOHTPOJTb 10 1-5
Uroro 34
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