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MOACHUTENTLHAS SATIICKA
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TPOMOMKeHe tbODMHDOBE\HHﬁ OCHOBHBIX MaTeMartuueckux TIOHATHH

(umcrno, Be/IHUKHa, TeoMeTpuyeckas durypa), OﬁeCHelII/IBaI-OI_L[HX
lipeeMcTBenHOCTE 1 llepcnekTusHocTs MaTtematuueckorg 00pasopanus
oﬁyqa}omuxca;

® DasBuTHe HHTe/UIeKTyanbHbX TBOPYeCKux

2 ) CrocobHocTe};
Obyyarommxcy, TI03HaBaTe LHO} aKTHBHOCTH,

HCCHQ,I[OBETEHLCKHX

BBIYHC/TUTE IBHOI KyJIbTYpEI, B yacTHOCTH C ofyueHnem npocredimmn npuémam
TIPUKHAKA M OLEHKH pesy/sTaTon BBIYHC/IeHHH. W3yuenne HaTypanbHLIX yuces
Ipofomxkaercs B 6 kacce SHAKOMCTBOM C HaYalbHBIMH TOHSTHSM Teopuu
Ae/THMOCTH.

oﬁyqa}oLuHMHCH TIPHKJIaJHOTO NIPUMEHEeHUs] HOBOH 3aITHCH TIPH M3YYEeHUH [IPYTHUX
TIPEIMETOB U IIPU NMPAKTUYECKOM HUCTIO/Tb30BAHUH.

Ilpu ob6yuenuu PEIIEHHIO TEKCTOBBIX 3aj7au B 5 KjlaCCax HCHIO/Ib3YIOTCS
apupmMeTHUeCcKue TIPUEMBI pellleHus. Ilpu otpabotke BBIYHC/IMTE/IbHBIX HAaBBIKOB B
5 Knaccax PaCCMaTpUBaIOTCS TEKCTOBbLIE 3a8/jaun C/IeAyIONIUX BUIOB: 3aZjayd Ha
ABWKEHHe, HAa yYacTh, wHa IIOKYIIKHM, HA DAab0OTV U  minnmoonmrsmame vrm o



Obyuatomyecs 3HAKOMATCS C MPUEMAMY PELeHHs 3a/1au TepebopOM BO3MOMKHBIX
BApHAHTOB, yuarcs paborats ¢ uHbOpMalyel, pe/iCTaBlIeHHOU B (hopme TabIiuil

WY IUarpaMM.

B  mporpamme  yuebHOro Kypca «MaTemMaTuka» — TIpefyCMOTPEHO
(dopMupoBaHue TpOrefeBTUUECKUX anreOpanueckux mpejcTaBieHUd. BykBa kak
CUMBOJI HEKOTOPOro 4Yucjia B 3dBUCUMOCTH OT MaTeMaTH4YeCKOro KOHTEeKCTa
BBOJUTCSI TOCTEIeHHO. ByKBeHHasi CHMMBOJIMKA LIMPOKO HCIIO/IB3yeTCsl Ipexje
BCEro /st 3amucu OOIIUX YTBep>KJeHWN W TpeAioKeHU#, GopMyJl, B UaCTHOCTH
17151 BBIUMC/IEHUsI TeOMeTPUUYeCKUX BeIMUKH, B KaUeCTBe «3aMeCTUTe/Is» UUC/a.

B rmporpamme yuebHoro kypca «Maremartuka» IIpeJcTaBieHa Har/s/fiHas
reoMeTpusi,  HamlpaB/eHHas  Ha  pa3BuTHe  00pasHOro  MbILUIEHMUS,
TIPOCTPAHCTBEHHOT'0 BOOOpa)keHUs, U300pasuTe/IbHBIX YMEHUH. OTO BayKHBIN 3Tall
B W3yUEHHWH TeOMETPHH, KOTOPBIM OCYILeCTB/SeTCS Ha Har/sJHO-TIPAKTHYECKOM
YDOBHE, OITMPAeTCss Ha Har/sgHo-o0pasHoe MbliiuleHHe obyuarormuxcs. bosbinas
pOJIb  OTBOJAMTCS  TIPAKTUUECKOM  [1esiTe/IbHOCTH, OIBITY, SKCIIePUMEHTY,
MogzenupoBaHuio. Obyuaroniecss 3HAaKOMATCS C FeOMeTpUYeCcKUMHU (urypaMu Ha
TUIOCKOCTH W B TIPOCTPAHCTBE, C WX IPOCTEHIIUMM KOHOUIypalUsMH, ydaTcs
n300pa’kaTh WX Ha HE/MHOBAaHHOM M KaeTuaTod Oymare, paccMaTpuUBarOT HX
TpocTelillie CBOMCTBA. B mpoljecce M3yueHUsl HAr/sggHOM IeOMeTpUM 3HaHUS,
Mo/IyueHHble OOYUYaroOI[UMUCS Ha YpPOBHE HawanbHOro obijero obpasoBaHus,
CUCTeMAaTU3UPYIOTCS U PACIIUPSIOTCA.

CoryacHo yuebHOMY IUlaHy B 5 Kjaccax M3ydaeTcsi MHTerPUPOBAHHBIM
nipeagMeT «MaremaThKa», KOTOPbIM BK/IIOUaeT apu(MeTHUeCKWi MaTepual H
HArJISIIHYI0 TeOMEeTPHIO, a TakKe IIpOMeZieBTHUeCKHe CBeJeHHs: U3 aarebpsl,
3JIeMEeHTbI JIOTMKH U Hauasia OMMCcaTe/IbHOM CTaTUCTUKH.

Ha unsyuenue yuebHoro kypca «Marematuka» orsofutcsa 170 wacoB: B 5
kacce — 170 yacos (5 yacoB B HeJleso).



COJEPXXKAHUE OBYUEHU4
5 KJIACC

Harypa/ibHble YHC/Ia ¥ HY/Ib

HatypanbHoe uwcio. Psiy HatypanbHbix umcen. Yuciao 0. Msobpaxkenue
HaTypa/IbHbIX UMCE/I TOUKAMH Ha KOOPJWHATHOH (YUC/I0BOM) NPSIMOH.

[TosuIMOHHAS CHCTEMa CUMC/eHHs. PuUMcKasd Hymepalusi Kak TpuUMep
HEITO3ULMOHHON CHCTeMbI curcieHus. [lecaTUuHas cuCTeMa CUMC/IeHus.

CpaBHeHHe HaTypa/bHBIX UHCeJ/l, CpaBHEHHe HaTypabHBIX UMCEN C HYJIEM.
Crioco6s! cpaBHeHusi. OKpyT/IeHHe HaTypaIbHBIX UHCeJI.

CiokeHHe HaTypa/lbHBIX UKCeJI, CBOMCTBO Hy/IA IIPH C/IOXKeHUH. BbruntaHue
KaK JeiicTBUe, o6paTHOe C/I0XKEeHHI0. YMHOKeHHe HaTypanbHbIX uucesl, CBOUCTBA
HyAS M eUHMI[bl TP yMHOXeHWH. [leneHue Kak [elicteue, o6paTHoe
yMHOXKeHHI0. KOMITOHeHThI [eHCTBUH, CBA3h MeXy HUMH. lIpoBepKa pesynbTaTa
apudMeTHyeckoro feiicteusi. IlepemecTuTenbHOE M COUeTaTe/bHOE CBOWCTBA
(3aKOHBI) CIOKeHWsl ¥ YMHOMEHHsI, pacrpe/ie/IuTe/lbHOe CBOMCTBO (3aKOH)
YMHOKEHHUS.

Vcrions3oBadue 6YKB i 0003HaueHysl HeM3BeCTHOTO KOMITOHEHTa U 3aITiCH
CBOMCTE apr()MeTUUeCKUX /IeHCTBUH.

JlenuTenM W KpaTHble UMC/A, Da3/okKeHHe Ha MHOUTend. IIpocTble H
cocTaBHbIe uMc/ia. IIpusHaku AenmuMocTH Ha 2, 5, 10, 3, 9. [lenenue ¢ 0CTaTKOM.

CTereHb C HaTypaibHBIM II0Ka3aTejgeM. 3alMCh YKHCIA B BUJE CYMMBEI
pa3psiiHbIX C/laraeMblX.

Unc/ioBoe BBIpKEHHe. BBUMC/IeHHe 3HAYEHHI UHCTIOBLIX BBIDAKEHWH,
MOPSAZIOK  BBIMOJHeHWsl — flelicTBUM.  Mcmosb3oBaHWe  TIPH  BBIUMC/IEHMAX
TIepeMecTUTe/IbHOTO M COUETATEJIbHOIO CBOMCTB  (38KOHOB) CJIOXKEHHS U
YMHOKEHHUS, PacIipe/ie/IuTeIbHOI0 CBOMCTBA YMHOMKEHHSL.

Jipobu

IlpeacrapneHde o fApobu Kak criocobe  3ammcH YacTH BeJIUUUHBL
O6bIKHOBeHHBEIe apobu. IlpaBunbHble ¥ HempaBUibHBIe ApoOu. CMellaHHas
1pobb, TIpe/CTaBNeHHMe CMeLIaHHOHW [pobu B BHIE HerpaBUIbHOMN npobu u
BBIZle/IeHMe 1610l YacTy YmMcja U3 HerpaBWIbHOM Apobu. W300pakeHue npobeit
TOUKaM¥ Ha UKMCIIOBOH mpsiMoi. OcHoBHOe cBOHCTBO Apobu. Cokpamlenue fpodeii.
IIpuBeseHHe Apobu K HOBOMY 3HameHaTe/t0. CpaBHeHHe IpoGer.

CrokeHye 1 BblUMTaHUe pobeil. YMHOXKeHHe U JeneHue ApoOer, B3auMHO
obparubie Jpobu. Haxo)keHue yacTH 11e/10r0 U 11eJI0ro 10 ero YacTH.

TlecsiTiuHasi 3amuchk zpobeit. IIpefcTaBieHne JeCATUUHON Jpo0K B BH/E
OGBIKHOBeHHOH. M306pakeHue /JecATUUHBIX [Jpobeil TouKamMM Ha YHMCIOBOH
npsimoii. CpaBHeHHEe JeCITUYHBIX Jpobei.

ApubMeTHueckue [eHCTBUS C JlecSTUUHBIMK  Apobsmu.  OKpyrieHue
NeCATUYHBIX poOen.

Penienue TeKCTOBBIX 3aa4



Pemnenne TeKCTOBBIX 3a71ad  apUMeTHUYECKUM criocobom.  Perenne
JIOTHUeCKHX 3aja4y. PeineHue 3ajau IepebOpPOM BCeX BO3MOYKHBIX BapUaHTOB.

Vcronp3oBaHye NIpy pellleHuH 3a7a4 Tab/vL ¥ CXeM.

Pemlenue 3azau, COAepKalUX 3aBUCAMOCTH, CBA3HIBAIOLME BeIUUMHBIL:
CKODOCTb, BpeMS, pacCTOSIHWe, L[eHa, KOJWUYeCTBO, CTOMMOCTb. EIMHUIIEI
HU3MepeHusi: Macchl, 00BEMa, 1IeHBI, PACCTOsSHUS, BpeMeHH, cKopocTH. CBs3b
MeXKIy eIUHULIAMH W3MepeHUsI KaKI0H Be/INUMHBL

PeliieHrie OCHOBHBIX 3a7iay Ha Apobu.

IIpe/icTaB/ieHue JaHHBIX B BH/e Tab/ull, cTonb4yaThixX JUarpaMm.

Harnsipnas reomerpus

Harnsapnble mpejcTaBieHuss o Gurypax Ha IUIOCKOCTH: TOUKa, IpsMasd,
OTpEe30K, JIyu, yroJ, JoMaHasi, MHOTOYTOJIbHHK, OKPY>KHOCTb, KpyT. ¥YTo/1. IIpsamoi,
OCTPBIH, TYTION ¥ Pa3BEpPHYTHIN YIJIbL.

JlnmvHa oTpe3ka, MEeTpUUeCKHe eWHULIb! JIUHbL. [IMHa JI0MaHoH, IIepyUMeTp
MHOTOYTOJIbHUKA. VI3MepeHue U OCTPOeHHE YITIOB C ITOMOILLIO TPAHCIIOPTHPA.

Harnsiguble mpezcTaBieHdss O (UIypax Ha IJIOCKOCTH: MHOTOYIOJIbHHK,
TIPAAMOYTO/ILHYK, KBA/IPAT, TPEYTOJIBHUK, O PaBeHCTBEe (PULYD.

Usobpakenre ¢uryp, B TOM uMcile Ha Kiaeruatoil Gymare. IToctpoenue
KOH(Urypaluii U3 yacTeil MpsiMOM, OKPY)KHOCTH Ha HeJMHOBaHHOW M KJ/IeTUaTou
6ymare. Mcrionb30BaHie CBOWCTB CTOPOH U YIJIOB NPSIMOYTO/IbHKMKA, KBaJpaTa.

[Inomaner TIPAMOYTOJbHUKA W MHOIOYTOJBHUKOB, COCTaB/JIEHHBLIX M3
NPSIMOYTOJILHUKOB, B TOM uKc/ie (GUryp, n306pakéHHBIX Ha KieTdyaTol Oymare.
EvHULEI U3MepeHuUst TUIoIau.

Har/siHble Tipe/icTaB/IeHust O TIPOCTPAaHCTBEHHbIX (Urypax: MpsMOYTO/bHbIH
mapajsefierdrnes, — Ky6,  MHOrOrpaHHUMKH.  V300pakeHuWe — IpPOCTeMIIUX.
MHOTOIpaHHMKOB. Pa3BépTku Kyba M mnapamuienenunefa. CosgaHue Mopesnen
MHOTOIpaHHUKOB (13 OyMaru, MpOBOJIOKH, I/IACTU/IMHA U APYTUX MaTepuasos).

O6BbEéM MPSAMOYrOJBLHOTO Iiapajienenunesa, Kyba. EauHuIel u3MepeHus
obBéma.



TUTAHUPYEMBIE  PEAVIILTATLI  OCRBORHUIA TIBOTBAMMEI
YUEBHOI'O KYPCA «MATEMATHKA» HA YPOBHE OCHOBHOTO
OBII[ET'O OBPA3OBAHMSA

JINUHOCTHBIE PE3YJIbTATHI

JIuuHOCTHBIE pe3y/IbTaTbl OCBOEHWS IpOrpaMMbl yuebHOro Kypca
«MaTeMaTHKa» XapaKTepU3yHTCS:

1) naTproTHYeCcKoe BOCIIHTaHHe:

NpOSB/IEHMEM HHTepeca K IMPOLUIOMY M HAcTosllleMy POCCHHCKOU
MaTeMaTHKH, LIeHHOCTHBIM  OTHOLIEHHEM K  JOCTWKEeHHSM  DPOCCHHCKHX
MaTeMaTUKOB M POCCHUHACKOW MaTeMaTW4eCKOM ILIKOJIbI, K MCIIO/Mb30BAHUIO STUX
MIOCTH)KEHHH B IPYTUX HAYKax U NPUKIafHBIX chepax;

2) rpaX/iaHCKOe H AYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHHIO 00513aHHOCTeH I'pak/laHWHA U peanu3aluu ero
npaB, TIpeACTaB/eHMeM O MaTeMaTHYeCKHX OCHOBaX ()YHKLJMOHMPOBaHUs
Pas/IMUHBIX CTPYKTYD, SIBJIEHHH, TIPOLeAyp IPaXAaHCKOro obilecTBa (HarmpuMep,
BLIOOPBI, OMPOCKI), TOTOBHOCTBIO K 0OCYIK/IEHHI0 STUYeCKHX TIPO0JIeM, CBA3aHHBIX
C IpaKTUYeCKUM TPUMEHEHHEeM [IOCTI)KeHMM HayKH, OCO3HAHHEM BaKHOCTH
MOpa/IbHO-3THYeCKUX TIPUHIUIIOB B I@ATEIbHOCTH YUEHOT0;

3) TpyAoBOe BOCIIUTaHHe:

YCTAHOBKOW Ha AakTHBHOe YydyacTHe B PpelIeHWH TpakTHYecKMX 3ajadq
MAaTeMaTU4YeCKOW HarpaBJIeHHOCTH, OCO3HAHMEM B&)KHOCTH MaTeMaTH4eCcKoro
06pa3oBaHusl Ha TIPOTSKEHMM BCeH JKM3HU [I/Is1 YCIIEIIHOW MpOQeccHOHaNbHOH
[eATeNBHOCTH ¥ DAa3BUTHEM HeOOXOZMMBIX yMEHHH, OCO3HaHHbIM BHIOODOM 1
TOCTPOEHKHEeM MHWBU/YaIbHOM TPaeKTOpUH 00pa3oBaHusl U )KU3HEHHBIX I/IAHOB C
YUSTOM JIMUHBIX MHTEPECOB ¥ 00I1jeCTBeHHBIX I0TPeOHOCTeH;

4) 3cTeTHUeCKoOe BOCTIUTaHHe:

CriocOOHOCTBED K  SMOLMOHABHOMY UM 3CTETHUeCKOMY  BOCIIPUSITHIO
MaTeMaTU4YeCKUX OOBLeKTOB, 3ajau, pelieHWd, pacCyKAeHWH, yMeHHIO BHeThb
MaTeMaThueCcKHe 3aKOHOMEePHOCTU B UCKYCCTBE;

5) I{eHHOCTH HAyYHOr0 MO3HAHMA:

opueHTalMeli B [eATeJBHOCTM Ha COBDEMEHHYIO CHCTeMY Hay4HBIX
rnpeicTaB/ieH|i 06 OCHOBHBIX 3aKOHOMEDHOCTSIX PasBUTHs uesioBeKa, NPUPO/IbI U
obljecTBa, TMOHMMAaHHEM MaTeMaTMueckod HayKu Kak cepsl Ue0BeyecKoH
NeATeNTbHOCTH, STAaroB €€ pasBUTHS M 3HAUMMOCTH /I Pa3sBUTHs LIUBH/IM3ALIMH,
OBJIa/IeHUEM SI3bIKOM MaTeMaTUKU U MaTeMaTHUYeCcKOH Ky/IbTYPOH Kak CpefiCTBOM
[103HAHWS MHUpA, OBJIAJIeHHeM TIPOCTEMIINMU HaBbIKAMM HCC/IE/{0BaTeIbCKOH
NesiTe/IbHOCTY;

6) ¢usuueckoe BocnHTaHHe, (OpMHpOBaHHe Ky/AbTYpPbl 3/0POBbi H
3MOLMOHA/ILHOr0 0/1aronoyymsi:

FOTOBHOCTBIO TIPUMEHSITH MaTeMaTHYeCcKuWe 3HaHWs B HHTepecax CBOEro
3J0pOBbSI, BeJeHHs 340poBoro o0pasa JKM3HM  (370pOBOe  IHTaHHe,
cOa/aHCUPOBaHHBIM peXKUM 3aHATHH U OTZBIXa, peryJsApHas (Qu3HYecKas



AKTHBHOCTH), COPMHPOBAHHOCTLIO HABLIKA PeBIEKCUH, TIPM3HAHMEM CBOGTO
IpaBa Ha OIIMOKY U TaKOro ke IIpaBa JIpyroro 4eioBeKa;

7) 3K0/IOrHYeCcKoe BOCTIUTaHHe:

OpHeHTaLel Ha TPUMEHeHIe MaTeMaTUUeCKUX 3HaHWH /I PeIleHHs 3a7au
B 007aCTM COXPAHHOCTH OKpY’Kalolljed Cpefbl, IUIAHUPOBaHUA IIOCTYIIKOB H
OLIEHKM HX BO3MOJKHBIX IIOCJIe[ICTBUM /ST OKpY’Karolllell Cpefbl, OCO3HaHHEM
rno6ansHOro XapakTepa 3KOJIOTHUeCKUX IpobieM U IyTel UX pelleHHus;

8) ajanTanMs K M3MEHSIIOLUMCH YC/IOBHAM COLMA/IbHOH M MPUPOJHOM
cpepbl:

TOTOBHOCTBIO K J@MCTBUSIM B YCJOBHSX HeOIpe[e/éHHOCTH, TOBBIIIEHHIO
YPOBHS CBO€# KOMIIETEHTHOCTH Uepe3 IpaKTHYeCKy0 [esiTe/IbHOCTh, B TOM 4HCIIe
yMeHHe YUMThCsl y APYTHX JiEofied, TpuobpeTaTh B COBMECTHOH JesTe/IbHOCTH
HOBBIe 3HaHWS, HABLIKM U KOMIIETEHL[UH U3 OIbITa APYTHX;

Heo6XOAUMOCTI0 B (DOPMHUDOBAaHMM HOBBIX 3HaHWH, B TOM UYHMCIIe
(opMyIMpOBaThL WeU, TIOHITHS, TUIOTe3bl 00 00bEKTax U SIBIEHUSIX, B TOM UHCIIe
paHee HEM3BECTHBIX, OCO3HaBaTh [Je(UIMTHI CODCTBEHHBIX —3HAHMH U
KOMITeTeHTHOCTEeH, TJIaHUPOBATh CBOE Pa3sBUTHE,;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO — CUTyaljdio, BOCIIPUHHMATb
CTPeCCOBYIO CHTYaljHi0 KaK BbI30B, TpeOyrOIMiA KOHTPMEp, KOpPPeKTHPOBAaTh
MpUHMAMaeMble pelleHuss U JelcTBus, (OPMYIMpOBaTh U OLleHMBaTh DUCKU U
TI0C/IeiICTBUSA, (POPMUPOBATE OIIBIT.

METAIIPEIMETHBIE PE3YJ/IbTATHI

ITo3HaBaTe/ibHbIE yHHBEPCA/IbHbIEe yueOHbIe JelCTBUs

BazoBble JIOrHYecKUe AelCTBUA:

o BBLIAB/IATL U XapaKTepHU30BaTb CYIleCTBEHHbIE INMPU3HAKK MaTeMaTH4eCcKux
0OBEKTOB, TOHATHUMN, OTHOLIEHHH MeXAy TIOHATHAMY, (OPMY/IUPOBATH
OlpeieNeHHss  TIOHATUM,  yCTAaHABIMBaTh  CYIECTBEHHBIA — MpPH3HAK
Kaccu(pUKaluy, OCHOBAaHWS [/ 000OIleHMs ¥ CpPaBHEHHMs, KPUTEpUH
MPOBOJUMOTO aHa/IN3a;

o BOCIPHMHMMATh, (OpPMyIMpPOBaTb W  MPeoOpasoBbIBATL  CYXKJEHHUS:
yTBepJWTeNbHbIE M OTpHLaTe/lbHble, €JMHMUHbIE, UACTHble M 00IIHe,
YC/IOBHBIE;

e BBRIBIATH  MarTeMaTWueCcKde  3aKOHOMEPHOCTH,  B3aMMOCBA3M W
npotueopeunst B (akTaxX, [JAaHHBIX, HAOMONEHUAX M YTBEPXK[EHUSX,
[pe/y/IaraTh KPUTEpHH /ISl BbISB/ICHIs 3aKOHOMEPHOCTel 1 NPOTHBOPEeUHi;

e le/laTh BLIBOJBI C WCIIO/IB30BAHHEM 3aKOHOB JIOTHKH, [eyKTHBHBIX H
MHIYKTUBHBIX YMO3aK/IFOUeHNH, YMO3aK/IIOUeHHH 110 aHaJIOTHH;

o pa3bupaTh [JOKa3aTeNbCTBA MATEMAaTHUECKMX yTBepKAeHHH (IpAMble W OT
TIPOTHBHOrO), TPOBOAWTH CaMOCTOSITE/IbHO HECTIOXKHBIe [0Ka3aTe/lbCTBa
MaTeMaTWuyeckuX (akToB, BBICTpaMBaThb AapryMEHTAlMO, TIPUBOJUTH
TIpUMephl ¥ KOHTPIIPUMEDbI, 000CHOBBIBATh COOCTBEHHBIE PACCYK/IeHHS,



\J
RBI6H]_’]3T[: C]TDCO6 DeIIIeHd WEEHOH 24.10aAUM {CDEIBHI/IBHT[: HEeCKOIRKD
BapHaHTOB pellleHus, BbiOMpaTh Haubomee NOAXOAANMNA C YUETOM
CaMOCTOSATE/ILHO BBIEIEHHBIX KDUTEPUEB).

ba3zoBbie Hccae0BaTe/ILCKHe ﬂEi’iCTBHﬂZ

HCTIO/Ib30BaTh BOIMPOCHI KaK WCC/Ie0BATENCKUHA WHCTPYMEHT II03HaHHMA,
(OpMy/IMpOBaTh BOMPOCH], (DHKCHPYIOLMe TIPOTHBOpeune, TMpobiemy,
CaMOCTOATENBHO YCTAHAB/IMBATH WCKOMOe M [laHHOe, (hOpPMHUPOBATH
TUATIOTe3Y, apTyMEeHTUPOBaTh CBOIO MO3ULIKI0, MHEHUE;

TPOBOJUTL 10 CAMOCTOSITE/ILHO COCTABIEHHOMY TUIaHy HeC/IOXKHBIA
9KCIIePUMEHT, HeGO/IbIIoe KCC/Ie[I0BaHKe TI0 YCTAHOB/IEHUIO 0COOeHHOCTeH
MaTeMaTHUeCKOro 00beKTa, 3aBUCUMOCTel 00BbEKTOB MeXKay cobou;
caMoCTOSTeNLHO (GOpMyIUpoBaTh 00001IeHNs ¥ BBIBOABI 10 pe3y/bTaTaM
MpoBeEHHOr0 HaOJII0/IeHNs, UCC/eloBaHusl, OLIEHMBATh [OCTOBEPHOCTh
TI0Ty4eHHBIX Pe3y/bTaToB, BBIBOJOB U 00001IeHIH;

MPOrHO3MPOBaTh BO3MOJKHOE pasBMTHe IIpoIjecca, a TakyKe BbIBHIaTh
TIpe/ITIOJI0’KEHHST O eT0 PasBUTHHM B HOBBIX yC/IOBUSAX.

PaGoTa c mHpopManmen:

BBISIBJIATh HEJOCTaTOUHOCTh W H30BITOUHOCT WH(OPMALUH, JaHHbIX,
HeoOXOUMBIX /IS pellieHus 3a/auy;

BLIOMpaTh, aHaTM3UPOBaTh, CHCTeMaTW3UPOBaTb M HWHTEPIPETHPOBAThH
WHGDOPMALMIO Pa3/IMUHbIX BH/JO0B U (OPM Ipe/CTaBIeHNs;

BLIOMpaTh (OpMy TIpeAcTaBieHMs MHG(OpPMAaLMM ¥ W/UTIOCTPUPOBATh
pellaeMble 3a7jauM CXeMaMW, AuarpaMMamMH, WHOH rpadukod u HX
KOMOUWHALUSIMY;

OL|eHMBATh HAEXHOCTh WHGOpPMALMM I10 KPUTEpUsM, IpeJJiOKeHHbIM
yuuTeseM Wik ChOpMyIMPOBaHHBIM CaMOCTOSITE/IBHO.

KoMMyHHKaTHBHbIE YyHHBEPCAIbHbIe yueOHbIe JeHCTBHM:

BOCIIPMHMMAThL U ()OPMY/IUPOBaTh CYK[eHUS B COOTBETCTBUU C yCIOBUAMU
¥ 1lensMU obI1leHNs, CHO, TOUHO, FPAMOTHO BBIPa)XKaTh CBOI TOUKY 3peHMA
B YCTHBIX ¥ ITHCbMEHHBIX TeKCTaX, [aBaTh TOSICHEHHs I10 XOJy DPelleHHs
3a/la4yy, KOMMEHTHPOBATh TI0/TyUeHHBIH pPe3y/IbTar;

B X076 06CY)K/eHHs 3a/]aBaTh BOMPOCHI I10 CYILIeCTBY 00CYKAaeMoil TeMbl,
rpo6sieMbl, peraeMoy 3a/jauM, BbICKasbiBaTh M/eH, HaljelleHHble Ha MOUCK
peIlleHHsl, COIOCTaBAATh CBOM CYXKJEHHs C CYX/[EHMAMH [PYTHX
YUACTHUKOB Jyanora, obHapyKMBaTh Pas/iuMe W CXOACTBO IO3ULIMIA, B
KOPPEKTHOH opme HOpMyIHMpOBaTh PAa3HOIJIACHS, CBOM BO3Pa)KEHHS,
TIPeJCTaB/ISATh pe3ysibTaThl  pelleHus  3a/lauy, 9KCTIepUMEHTa,
HCC/IeIOBaHMSI, TIPOeKTa, CaMOCTOSATEILHO BbIOMpaTh (hOpMAT BBICTYILIEHUS
C yuBTOM 3a7]au TIpe3eHTalLu1 ¥ 0CO6eHHOCTeH ay/{UTOPUH;

ITOHMMATH ¥ WCIIO/Ib30BaTh TIPeUMYIeCTBa KOMaH/IHOH 1 HH/MBU/ya/IbHOH
paboThI TIPH pellleHNy yueOHbIX MaTeMaTHUeCKUX 3a7ady;

TMPUHMMATD Lje/lb COBMECTHOM [leATe/IbHOCTH, TJIaHUpOBaTh OpraHW3aIiiio
coBMecTHOW paboThl, pacripefiensiTh BHAbI paboT, oroBapuBaThCH,



OGCY)I:,H,&TI: npowecc 1 pesynbrar pabotsl, obobmate MHeHNS HeCKONBRUX
JIofIeH;

e yuacTBOBaTb B TPYINIOBBIX (opMax paboTel (obcyxnenus, obmeH
MHEHUSIMH, MO3TOBLIE IITYPMBI U [IPYTHe), BBIIONHATL CBOXO YaCTh PabOTHI
U KOODAMHMPOBaTb CBOM JIEWCTBUA C [PYTUMH UWieHaMH KOMaHZpl,
OLleHMBAaTh KaueCTBO CBOEro BKIaZa B OOIIMI NPOAYKT IO KPUTEPHUsM,
chopMy/TUPOBAHHBIM YUaCTHUKAMHU B3aUMO/|eHCTBHSL.

Pery/isiTUBHbIE YHUBepCaIbHbIe yuefHbIe AeiicTBUSA

Camoopranu3anms:

e CaMOCTOSITETILHO COCTAaB/IAThL TJIaH, AJTOPUTM pellleHHsi 3ajau (WIk ero
yacTh), BbIOMpaTh CIIOCOG pelleHHs C yuéTOM HMEIOLIUXCS PecypcoB U
COOCTBEHHBIX BO3MOKHOCTEHM, apryMeHTHpoBaTb M KOPPEKTHPOBATh
BAPUAHTHI PEILIeHHH C YUETOM HOBOM MH(OPMALIUH.

CaMOKOHTPO/1b, SMOLMOHA/TBHBIN HHTE/I/IEKT:

e B/IAZIeTh CIIOCODAMH CaMOTIPOBEPKH, CAMOKOHTPOJIA MpoLjecca U pe3yJibTara
pellieHNs: MaTeMaTU4eCKOM 3a/jauu;

o IIpeJBH/ETb TPYAHOCTH, KOTOPble MOTYT BO3HUKHYTH IPY PellieHUH 3aJauu,
BHOCHTb KODPEKTHBHI B [|eATENBHOCTb Ha OCHOBE HOBBIX OOCTOSITE/IBCTB,
Hali/[eHHBIX OIIMOO0K, BBISBIEHHBIX TPy HOCTEH;

¢ OLIeHMBATH COOTBETCTBHE PEe3y/IbTaTa feATelbHOCTH [T0CTAB/IEHHON L/ U
YC/IOBUSM, OOBSICHITH TIPUYHHBI OCTWKEHUS] WM HeJOCTIKeHUs Lie/H,
HaxXOJUTh OIIKOKY, aBaTh OLIeHKY IIPHOOPETEHHOMY OIIBITY.

IMPEJMETHBIE PE3YJ/IbTATbI

K xonny obyueHuss B 5 Kjacce 0OydarOLIMiCs TOJIYUMT Cre/yroljue
TIpeAMeTHbIe pe3y/IbTaThl:

Yucia ¥ BBIYMCIEHHA

IToHMMaTb ¥ TIPaBWILHO  YIOTPeO/ATE  TEPMHHBI,  CBfi3aHHble C
HaTypaIbHBLIMU UMC/IaMU, OOBIKHOBEHHBIMH U JJeCATUYHBIMU APOOSMHU.

CpaBHMBaTh U YIIOPS/JOYMBATH HATypajibHble UMC/Ia, CPABHUBATL B
IIPOCTEeHIINX CIyuyasx OOLIKHOBEHHbIe JPO6H, flecATHUHbIe APOOHU.

COOTHOCHTb TOYKY HAa  KOODJAWHATHOH  (UMCTIOBOM)  TPsAMOH  C
COOTBETCTBYIOLMM €l unciaoM M M306paxaTh HaTypasibHble UMC/la TOUYKAaMH Ha
KOOP/IMHATHOM (UMC/IOBOM) MPSMOH.

BhITonHATE  apuMeTHUecKue [edCTBHA C HaTypalbHbIMM UMC/IaMH, C
OOLIKHOBEHHBIMHU IPOOSIMU B TIPOCTEHIINX CIyYasiX.

BBITIO/HATE TTPOBEPKY, MPUKUAKY Pe3y/IbTaTa BhIUMC/IeHHH.

OxKpyr/siTh HaTypaibHbIe YHUC/IA.

PernieHye TeKCTOBBIX 3a/a4

PellaTh TEKCTOBbIe 3ajjaud apu(MeTHUECKHM CrocoO0M M C IIOMOLIBIO
OpraHM30BaHHOIO KOHEeYHOro rnepebopa BCeX BO3MOKHBIX BAPUAHTOB.



Pemats samaum, copepskalye 3aBUCHMOCTH, CBASBIBAIOLLME BEUUMHbI:
CKOpOCTbh, BpeMs, pACCTOAHHUE, L1€Hd, KOJIHUYeCTBO, CTOUMOCTh.

Vcnionb3oBaTh KpaTKWe 3alyCd, CXeMbl, Tabnuipl, 0OO03HaueHUs TIpU
pelleHuH 3a/1au.

[lonb30BaTbCd OCHOBHBIMU  eJIWHUI[AMUA K3MEDeHWsA: I1IeHbl, MacChl,
paCCTOHHHSE[, BPEMEHI/I, CKOPOCTH, BI:-IPEDKE[TL OOHHM €eOWHHIIBI BeJIHYHHEBI uepes
APYTHE.

J3BnekaTh, aHaIU3UpOBaTh, OLEHMBATh HWH(OPMALIUIO, IIpe/ICTaB/IeHHYI0 B
Tabnuile, Ha cronbuaTol JAMarpaMMme, WHTEpPIIPeTHPOBAThL IIpe/iCTaBIeHHbIe
IAHHBIe, UCII0J/Ib30BaTh JIaHHBIE TIPU PeIlleHrH 3aa4.

HarnsgHas reomeTpus

IToBR30BATLCS TEOMETPUUECKUMHU TIOHSITUSIMU: TOUKa, IpsiMasi, OTPe30K, JIyY,
yToJ1, MHOTOYTOJIBHUK, OKPY>KHOCTb, KPYT.

[TpuBOAUTH TIpUMeEpPbl OOBEKTOB OKpY’)Kalolljero MHpa, HMeroLHx (opMmy
M3YUeHHBIX FeOMeTpHUUecKux Guryp. _

Vicrionb30BaTh TePMUHOJIOTHMIO, CBSI3aHHYIO C yIVIaMU: BepllMHA, CTOPOHA, C
MHOTOYTO/TBHUKAMH: YTOJ, BeplIdHA, CTOPOHA, [WaroHajgb, C OKPYKHOCTHIO:
pazuyc, AuameTp, L{eHTp.

N306paskaTh H3yueHHBIE TeoMeTpuueckue (UIypel Ha He/JIMHOBAaHHOM U
K/IeT4aToi 6yMare C TIOMOLIbIO LIUPKYJISL ¥ INHEHKH.

HaxoauThk [UIMHBI OTPE3KOB HeENOCpeACTBEHHBIM H3MepeHHeM C TIOMOIIbIO
JIMHEHKH, CTPOMTh OTPe3KH 3a[JaHHOM [JIMHBI; CTPOUThL OKDPY’KHOCTH 3aJaHHOTO
pajuyca.

Hcnons30BaTh CBOMCTBA CTOPOH U YTJIOB NPSIMOYT'O/IbHUKA, KBaJparta JJis UX
TTIOCTPOEHHsI, BEIUHMC/IEHNS TIIOL[aAU U TTlepUMeTpa.

BrIUMC/IATE TIepUMEeTp W IUIOU[aAb KBazipata, IPsIMOYTO/bHMKA, (UIYp,
COCTaB/IEHHBIX M3 TPAMOYTOJBHHKOB, B TOM uucie GUryp, M300pakéHHBIX Ha
K/eTyaTon Oymare.

[Tonb30BaThCS OCHOBHBIMH METPHUECKHUMU eIMHULIAMHU HU3MepeHHs [JIHMHEI,
TUTOIIA/TH; BBIPAXKaTh OFHU eJUHHULIb] Be/IMUMHbI Uepes Jpyrue.

PacriosHaBathe napaJiieJierurien, KYG s HCIIOJIE30BATE  TEPMHWHOJIOTUIO.
BepIIMHa, pebpo, rpaHb, W3MepeHWs, HaXOAUTh W3MepeHHs Ilapasulesiernuresa,
Ky0a.

Beruncisate 00b6M KyOa, Tapajesieriunefia IO 3afaHHBIM W3MEDPEHHUsIM,
TI0/Ib30BaThCs eIHHUI[AMU U3MepeHns 00BEéMa.

Pemiate HeC/JOKHBIE 3a/Jaud Ha H3MepeHHe [eOMeTPHYeCKHX BeTHYUH B
TIPAaKTHYECKUX CUTYyallUsX.



TEMATUYECKOE IVNIAHUPOBAHUE

3 K/TIACC
T — Ko/iauecTBo 4acos O/eKTpOHHBIe
n/ a3fie/ioB U TeM | Bc K II (iaosic)
i ﬁ 0’1 i o om‘pﬁonbn pax;nqecn o0pazoBaTe/bHbIE
porp 0 ble padoTEI ue padboTel pecypcI
HarypabHbie
qKCIa. Bubmoreka [JOK
1 HeticTBus C 43 4 https://m.edsoo.ruw/7f4131
HaTypa/IbHBIMH ce
YUC/IaMHA
ifg:f H;: bub/mioreka [JOK
2 SR 12 2 https://m.edsoo.ru/7£4131
JIvHuM Ha =
TIOCKOCTH =
OInnneER BubmioTeka LIOK
3 48 2 https://m.edsoo.ru/7f4131
Apobu ce
H
o ef&:? H;: Bub/moTteka LIOK
4 PICL 10 1 1 https://m.edsoo.ru/7f4131
MHoroyroabHH e
i ce
TecsTuumbie Buboreka [JOK
5 38 2 https://m.edsoo.ru/7f4131
npobu 5
if;::’ml;j bubmoreka [JOK
6 P 9 1 1 https://m.edsoo.ru/7f4131
Tena u Gpurypst s
B IPOCTPAHCTBE —
T Bubmioreka [IOK
7 o 10 1 https:/m.edso0.r/7f4131
o0b6ob1enre -
OBILEE
KOJIMYECTBO
YACOB T10 o 1 4
[TPOI'PAMME




ITOYPOUYHOE IVTAHUPOBAHME

5 KJTACC
KonuyecTBo uacoB
ara
No Ron | Hpa A Aata | 5 eKTDORHBIE
TPO | KTH H3Y4eHM |  y3yyeHH midpossIe
Tema ypoxka Bce | nmBH | ueck A A P
o/ (isEc) oOpasoBarebHbIe
n o i - (daxT) pecypceI
pab | pabo
OThI | Thl
[IpeacraBieHue
I BubmioTeka [JOK
1 1 https:/m.edsoo.ru/f2a
uHbOpMaIu B
OccOc
Tabmuiax
JecAarrnuHasi cucreMa
2 curcnenus. Psa 1
HaTypa/IbHbIX YHCes
. bubmiorexa LIOK
3 HaTyDatHuln pin, 1 https://m.edsoo.ru/f2a
Yucno 0
Ocafe
HarypanbHbli psj.
4 1
Yucno 0
Touxka, rpsiMasi, BubmuoTexa LJOK
5 OTpe30K, JIyd. 1 https://m.edsoo.ru/f2a
JlomaHas 0d54e
V3mepenue JIMHbI
OTpe3sKa, Bubmioteka LIOK
6 MeTpHUUeCcKHe 1 https:/m.edsoo.ru/f2a
eIUHULbI U3MepeHus QOdaee
JUIAHBI
Bubmioteka LIOK
I e https://m.edsoo.ru/f2a
y4,yron 0df3a
HaTtypasbHele uncia Bubnuorexa LIOK
8 Ha KOOpJAMHATHON 1 https:/m.edsoo.ru/f2a
TIPSAMOA 0e0fc
HarypanbHble yucia Bubmoreka IIOK
9 Ha KOOP/JMHaTHOU 1 https:/m.edsoo.rw/f2a
TIPSMOM 0e2a0
HarypanbHblie urciia Bubnuoreka IIOK
10 Ha KOOp/IJUHATHOU 1 https:/m.edsoo.ru/f2a
IpsIMOH 0e426
11 | CpaBHeHue, 1 Bubmiorexa LIOK
OKpyTJIeHUe https:/m.edsoo.ru/f2a
HaTypaIbHBIX YHCe Oce32
CparHeHue, BubmioTeka [JOK
12 i
OKDyTJIeHHe https:/m.edsoo.ru/f2a |




HaTypaJ/IbHBIX 4lCe/l

Ocf54

Cpasneraze, DpIU/PIUTCKU LUK
13 OKpyTJ/IeHHe https://m.edsoo.ru/f2a
HATyPAaIbHBIX YHCEST 0d300
[TpencraBienvie
YUC/IOBOH Bubnuoreka [IOK
14 uH(pOpMaLi1 B https:/m.edsoo.ru/f2a
cTonbuaThix 0d440
JmarpaMmmax
KouTponbHas Bu6 OK
pabora 1o Teme e
15 A https://m.edsoo.ru/f2a
yP ¥ 12cba
YKiC/ia ¥ HyJIb
Cnoxenue Bub LIOK
nbmoTexa
HaTyPabHBIX
16 P N https://m.edsoo.ru/f2a
ynces. CBONCTBA
Oeaca
CJIOYKEHUS
e Bubmoreka LIIOK
T
HaTypasb
17 P HEIX https://m.edsoo.ru/f2a
yrcen.CBOMCTBA
0f5ba
CJIOXKEHUS
CnoxxeHue
bubmioTeka LIOK
HATyPaTbHbIX
18 m?;i o https://m.edsoo.rw/f2a
: 0£704
CJIOYKEHUS
Breruuranue
e——— bubmioteka LIOK
19 P " https:/m.edsoo.ru/f2a
uncesn.CBourcCTBa
0fd8a
BBIUATAHUSA
Beruuranue
N — BubmoTexa LIOK
20 TyP Coit https://m.edsoo.ru/f2a
yricesn.CBOKCTBA 1015e
BbIUUTaHUA
Brruuranue
e BubmoTeka LJOK
21 yP Choil https://m.edsoo.ru/f2a
yucesn.CBOACTBA 10c3a
BBIUMTAHUS
CamocrosiTessHas
29 pabora "CrokeHue 1
BBIYUTAHHE
HaTypa/bHbIX unces"
I[Tpumenenve 6yKB
JUTS 3aITHCH bubmioreka LIOK
23 MaTeMaTHYeCKHUX https:/m.edsoo.ru/f2a
BBIPOKEHUH U la3fc
TIPeII0OKeHUH
24 | IlpumeHeHwue OYKB




JUIS1 3aITCH

MaTeMaTHYeCKUx
BBIDOKEHUN U
TIpe/I0XKeHHI
Yucnossle u

25 | OykBeHHbIe

BBIP&KEHMUS
bubmioteka LIOK
26 | YpaBHeHus https:/m.edsoo.ru/f2a
0£894
Bubmoreka LIOK
27 YpaBHeHust https://m.edsoo.ru/f2a
121a2
bubmioteka LIOK
28 YpaBHeHus https://m.edsoo.ru/f2a
0f9fc
PertieHue TeKCTOBBIX

29 3a/]a4 C ITIOMOIIbIO
ypaBHeHUH
KontposeHas
pabora "CnoxeHue u
BBIUUTAHHE

30 HAaTypaJbHbBIX
yrcen.YucioBbie U
OyKBeHHBIE
BbIpaKeHus"

s T bubmuoteka LIOK

31 e https://m.edsoo.ru/f2a

10da2
CBo¥iCTBa HYJIS IIPH
CJIOYKeHHH U Bubmoreka [IOK

32 VMHOKEeHWH, https://m.edsoo.ru/f2a
CBOMCTBA eJHUHHLIBI 104ec
TIPY YMHOXKEHWH

23 [TepemecTurensHOE bubmuoreka LIOK
M coueTaTe/IbHOe https://m.edsoo.ru/f2a
CBOMCTBA CIIOXKEHHS Qef3e
U YMHOKEHHS,
pacIipe/ie/TuTeNbHOe
CBOMCTBO
YMHOXEHHSs

https://lesson.edu.ru/
Henenue lesson/

24 HaTypa/IbHbIX 481349b2-9d6a-4d03-
ypce1.CBOMCTBA b337-30757163303e?
ZIeJIeHUs] backUrl=%2F02.1%2

F05

35 Henenue

HaTypPaJILHBIX




yucen.CBoicTBa

JeeHu st
Henenue
HaTypaJbHbIX
36 o
yuces. CBoncTBa
JleJieHus
Bubmoteka LIOK
37 Henexue ¢ ocTaTkoM https:/m.edsoo.ru/f2a
1116¢
BubmoTeka IJOK
38 Henenue c ocTaTKOM https:/m.edsoo.ru/f2a
114fa
PelileHrie TeKCTOBBIX
3ajjau Ha BCe
Bubmoreka LIOK
apu(mMeTHUECKA
39 pufb eckme https:/m.edsoo.ru/f2a
JlelcTBYs, Ha 17558
[IBIDKEHHE U
TIOKYTIKA
Permenvie TeKCTOBBIX
3a7]a4 Ha BCe
aaicpmemqecme BapvoreRa TIOK
40 pu https://m.edsoo.ru/f2a
JlelCTBUs, Ha 12832
JBIDKeHUe U
TIOKYTIKH
Pernienuie TeKCTOBBIX
33/]a4 Ha BCe
aa?aqmemqecme BifaozEn IOK
41 p., https://m.edsoo.ru/f2a
JEeUCTBUS, Ha 12990
IBIDKeHHe U
TTOKYTIKH
KoHTponbHas
pabora 1o Teme
42 "YMHOKeHUe U
JieeHue
HaTypa/bHbIX uncen"”
Ymporenue BubmioTexa LIOK
43 BeIpaKeHuit.[lopszo https://m.edsoo.ru/f2a
K AeicTRUIA 1118
YnpoujeHue Bubnmmoreka [TOK
44 BhIpaKeHuit. [Topsano https://m.edsoo.ru/f2a
K JIeMCTBUM 12080
Yrporrenue Bubmuorexa LIOK
45 BeIpakeHuit. Ilopsizo https://m.edsoo.ru/f2a
K JIeHACTBHIH 123fa
46 Creriess C bubmioreka LJOK
HaTypaabHbIM https:/lesson.edu.ru/le
TIOKa3aTeaeM sson/3b068486-280d-4

0d7-9610-8f8bd72d1f




8a?

bacldd le) =000 1.0 9

F05
Crenens c Bubmoteka LIOK
47 HaTypalbHbIM https://m.edsoo.ru/f2a
TI0KasaresiemM 11bb2
Lenurenu u Eu6 ITOK
uboTeka
KpaTHbIe YHCIa,
48 P https://m.edsoo.ru/f2a
pasJIoKeHue yuc/ia
116b2
Ha MHOXXUTeJTA
Henvrenu u
KpaTHbIe UHCIa,
49 pasJIoKeHue yKcIa
Ha
MHOXUTem. I TpocTel
e 1 COCTaBHbIe UnC/Ia
[MpusHaku Bubmmoreka LIOK
50 [lelTMMOCTH Ha 2, 5, https:/m.edsoo.ru/f2a
10,3,9 11806
[Tpu3Haku Bubnuoreka LIOK
51 JIelTMMOCTH Ha 2, 5, https:/m.edsoo.rw/f2a
10,3, 9 1196e
KonTposibHas 5
pabora 1o Teme BupgTeaa DI
52  T— https://m.edsoo.ru/f2a
. 1£76¢
KpaTHbIe
MHOroyro/bHUKH.
YeThIpEXyTO/IbHUK, Bubmioreka LIOK
53 MIPAMOYT OJIbHUK, https://m.edsoo.ru/f2a
kBazpar.TpeyroibHu 16ae0
K
54 MHOroyroiasHUKH. Bubmoreka IJTOK
YeTbIpEXyTro/bHUK, https://m.edsoo.ru/f2a
NPSIMOYTOJTIbHUK, 16c7a
KBazpar.TpeyronsHu
K
[Trnomaap u
TIepUMeTp
MPSIMOYTOJIbHUKA U
Bubmioreka LJOK
55 e — https://m.edsoo.ru/f2a
COCTaBJ/IeHHBIX U3
16fe0
NIPSMOYTOTbHUKOB,
eIMHULIBI U3MepPeHust
180) ()1 EVi 1
56 [Tomaap 1 Bubmuoteka LIOK
TIepUMeTp https://m.edsoo.ru/f2a

NpAMOYTO/ILHHAKA H
MHOTOYTOJIbHHKOB,

17184




COCTaBJ/IeHHBIX K3
TIPSIMOY T OJIbHUKOR,
e/IMHHULIbI U3MEPeHUs
TUTONa/H

[Tnomans u
NepuMeTp
TIPAMOYTO/IbHUKA U
57 | MHOTOYTOILHUKOB, Bubmioreka [IOK
T — https://m.edsoo.rw/f2a
17328
IIPSMOYTOJIbHUKOB,
e/IMHULIBL U3MEePeHHUs
Toma
ITpakTuueckas
pabota 1o Teme
"ITocTpoeHue ud 1OK
ubmoTeKa
NPSIMOYTOJTbHUKA C
58 3p aHH};IMH https://m.edsoo.ru/f2a
o 16ele
CTOPOHAMM Ha
He/TMHOBAHHOU
Bymare"
MHOTrorpaHHHKH.
N306parkeHue
bubnmuoreka IIOK
MHOT' OT' DaHHHKOB.
59 Mo mf . https://m.edsoo.ru/f2a
Ae 1a69a
IIPOCTPaHCTBEHHBIX
TeJl
60 [IpsAMOYTO/BHBIH Bubnuoreka IIOK
Triapajuiesienuries, https://m.edsoo.ru/f2a
Ky0. PasBépTku Kyba 1a802
U IapaJuiesernumena
[TpakTuueckas Bubmioreka [JOK
61 pabora 1o Teme https://m.edsoo.ru/f2a
"Pa3BépTKa Kyba" 1aef6
O6mwém Kyba,
62 TIPAMOYTOJILHOI'O
Iapasuienenunesa
O6béMm Kyba, Bubmioteka LIOK
63 MPSMOYTOILHOT0 https://m.edsoo.ru/f2a
niapajuiesiernumriesa 1b09a
KonTpossHas
64 pabora o Teme
"TLnowtany u
06BEMBI"
Bubmioreka LJOK
65 OKpy>KHOCTB U KpyT https://m.edsoo.ru/f2a
0d684
66 ITTap & yEMHHAP
67 [IpakTHyeckas Bubnuoreka 1IOK




pabora 1o Teme

T TV B 1)
OCTpoeHHe y:i?'pﬂ 0d7e2
13 OKPY>KHOCTeH
Homu u gpobu.
N306paxeHue Bubmioteka LIOK
68 npobeii Ha https:/m.edsoo.ru/f2a
KOODJIMHATHOM 13764
MIpSIMOM
HNonu u apobu.
U3zobpaxeHue Bubmmoreka LIOK
69 | mpobeii Ha https://m.edsoo.ru/f2a
KOOPJAWHATHOMU 13c8c
[IpSAMOi
Homu u gpobm.
N306pakeHue Bubmioreka LJOK
70 | mpobeii Ha https://m.edsoo.ru/f2a
KOOP/IMHATHOM 14146
NIPSIMO#A
Honu u 1pobmu.
M306parkeHue Bubmoreka IIOK
71 npobei Ha https://m.edsoo.ru/f2a
KOOpPJUHATHOMH 15312
MIPAMOH
72 CpaBHeHue apobeit Bubmioteka LIOK
https://m.edsoo.ru/f2a
15114
73 | CpaBHenHe pob6eit
BubmioTeka [JOK
74 CpaBHeHue gpobeit https://m.edsoo.ru/f2a
14f74
75 | CpaBHenue apobeit
Hpobb. [TpaBunbHLbIE BubmioTeka [IOK
76 Y HellpaBU/IbHbIE https://m.edsoo.ru/f2a
npobu 15582
Ipobb. ITpaBuibHEIE Bubtmoreka [IOK
77 U HellpaBU/IbHbIe https://m.edsoo.ru/f2a
npobu 1b248
J1pobb. ITpaBusibHbIE
78 U HerpaBU/IbHbIe
npobu
K;;;gogzi;e BubmioTeka LIOK
79 E https://m.edsoo.ru/f2a
OO6BIKHOBEHHBIE 1
a924
apobu"
80 CroxxeHue u Bubmioreka [JOK
BbLIUMTALLE https://m.edsoo.ru/f2a

0OBIKHOBEHHBIX

17cc4




apobetii ¢

OJHHAKOBBEIMHA
3HAMEeHaTe/ MK
Croxenue u
BBIUUTAHUE Eulf
N a—— ubmuoreka [JOK
81 bt https:/m.edsoo.ru/f2a
AP 17e54
O/ITUHAKOBBLIMU S
3HaMeHaTe/ MU
CnoxxeHue 1
BBIUUTaHHE - 10K
ubnmuoreka
00BIKHOBE
82 obeii ¢ HHPIX https:/m.edsoo.ru/f2a
AP 1802a
0/IMHAKOBLIMH
3HaMeHaTeIAMH
Henenue Bubmorera [JOK
83 HaTypa/ibHbIX UKCes https://m.edsoo.ru/f2a
u apobu 181ce
Henexue Bubmortexa [JOK
84 HaTypa/bHBIX UHCeT https://m.edsoo.ru/f2a
U jpobu 1835e
85 | CwmemaHHas umca Bubmuoteka [IOK
https:/m.edsoo.ru/f2a
1552e
Bubmioreka IIOK
86 CwmeriaHHas yuc/ia https://m.edsoo.ru/f2a
15a5a
CroxeHue u Bbubmioreka [JOK
87 BbLIYUTAHHE https://m.edsoo.ru/f2a
CMeLlIaHHbIX YHCes 15b68
CrnoxxeHve u Bubmoreka LIOK
88 BLIUHMTAHE https://m.edsoo.ru/f2a
CMeIIIaHHBIX YHCeT 15eZe
KoHTponsHas
aﬁﬁsfa R Bubmioreka LJOK
89 EC https://m.edsoo.ru/f2a
MEI.E_'[E)H.I{I:-IE 16194
yHCIa
OcHOBHOE CBOMCTBO Bubiorers TIOK
90 https://m.edsoo.ru/f2a
B 1451a
OCHOBHO€E CBOMCTBO Bbmiorexa IIOK
91 6 https://m.edsoo.ru/f2a
Apoou 143e4
BubmuoTeka [IOK
92 Coxkpattjenue gpobeit https:/m.edsoo.ru/f2a
1463c
93 Coxparrenre gpobei Bubnnorera [IOK

https:/m.edsoo.ru/f2a



94

Ilpusegerue gpobei
K 001jemy
3HdMeHaTe/Ir0

I 1475e l

BunOmmnorersa ITOK
https://m.edsoo.ru/f2a
14c90

95

IIpuBenenue mpobeit
K 00emy

3HaMeHaTe/IH

bubmoreka [JOK

https://m.edsoo.ru/f2a
14de4

96

Ipusenenue apobeit
K 0bmjemy
3HaMeHaTeIo

97

CpaBHeH#He,C/TOKEeHH
e U BBIYHMTaHHe
0OBIKHOBEHHBIX
Apobeii ¢ pa3HBIMU
3HaMeHaTe MU

98

CpaBHeHHe,CJIOXKEeHH
€ Y BhIUMTaHue
0OBIKHOBEHHBIX
apobeit ¢ pasHBIMM
3HaMeHaTe/ISIMA

99

CpaBHenve,clioXXeHu
e ¥ BEIUUTaHUe
00BIKHOBEHHBIX
Zapobeii ¢ pasHbIMU
3HaMeHaTe/sIMU

10

CpaBHeHue,CJI0KeHH
€ Y BhIUWTaHHe
0OBbIKHOBEHHBIX
npobeii ¢ pasHBIMH
3HaMeHaTe/sIMH

bubmoreka [IOK
https://m.edsoo.ru/f2a
lad2a

10

CpaBHeHue,C/I0’KeH!
€ M BbIYHMTdaHHe

0OBIKHOBEHHBIX
npobeit ¢ pa3HbIMA
3HAMEeHaTe MU

Pelnienyie TeKCTOBBIX
3a71a4, CoZieprKallix
apobu. OCHOBHEIE
3ajaud Ha 1pobu

Bbubmoreka LJOK

https://m.edsoo.ru/f2a
181ce

Pertenue TeKCTOBBIX
3a/]a4, COZepIKaluX
apobu. OCHOBHBIe
3aJaud Ha 1pobu

Bubmoreka [JOK
https://m.edsoo.ru/f2a
1835e

Pelnienuie TeKCTOBBIX
3a/1a4, COZleprKalux
apobu. OcHOBHEIE
3a/jauM Ha Jpobu

Bubnuoreka [IOK

https://m.edsoo.ru/f2a
18c5a




KoHrpo/eHas
pabora 110 Teme

"OcHoBHOe - OK
10 CBOKCTBO ubriorexd 1
https://m.edsoo.ru/f2a
5 npobu.CrnoxkeHue U 1691e
BBIUWTaHHe Apobed ¢
PasHBIMU
3HaMeHaTe/IAMU
10 YMHOXeHHe Bubmuoteka [IOK
0OBIKHOBEHHBIX https://m.edsoo.ru/f2a
6 -
opobeit 184e4
10 YMHOXKeHHe BubmioTexa LIOK
- 0OBIKHOBEHHBIX https://m.edsoo.ru/f2a
apobei 18692
10 Haxoxxgenue vactu Bubmoreka [JOK
8 nesnoro.Pemienuye https://m.edsoo.ru/f2a
TEKCTOBBIX 33/1au 18a20
Haxoxnenuve yactu Bubnuoreka LIOK
10
9 enoro.Pemienue https://m.edsoo.ru/f2a
TEKCTOBBIX 337124 18e76
1 HaxoxxmeHue yacTu Bubmmoreka LIOK
0 nenoro.PerreHue https://m.edsoo.ru/f2a
TEeKCTOBBIX 3a/]a4 199f2
1 HaxoxaeHvie yacTu bubmioreka [TOK
1 1jesioro.Pemrenue https://m.edsoo.ru/f2a
TEeKCTOBLIX 3a7]a4 18f7a
Henenue
1 0OBIKHOBEHHBIX bubmioteka LIOK
npobeit; https:/m.edsoo.ru/f2a
2
B3aMMHO0OpaTHbIe 18b56
ZIpobu
Henenue
1 0OBIKHOBEHHBIX Bubmoteka [JOK
npobeit; https://m.edsoo.ru/f2a
3
B3aUMHOOOpATHbIE 15088
Ipobu
Haxoxgenue 1jeoro
11 I10 ero bubmiorteka LIOK
4 yactu.Peienuve https://m.edsoo.ru/f2a
TeKCTOBBIX 3aj1ay, 19560
CojiepyKalux ApobHu.
HaxoxXgeHue 11e/10r0
110 ero Bbubmioreka [JOK
11
5 yacTu.PelieHue https://m.edsoo.ru/f2a
TeKCTOBBIX 3a/]ay, 196a0
cozieprKaIiux Ipoou.
11 Haxoxmenue 11e10ro Bubmioteka 1IOK
6 10 ero https:/m.edsoo.ru/f2a




yacTu.Peltenue
TEKCTOBBIX 3a4a4,

cofiepKaiux 1poou. 19¢2¢
OcHOBHBIE 33/1a4X
Ha pobu
11 | Haxoxpenue Ljenoro Bubmiorexa IIOK
7 10 ero https://m.edsoo.ru/f2a
yactu.Perienue lald6
TeKCTOBBIX 3a/iay,
CofiepXKaux 1pobu.
OcHoBHBIE 337aun
Ha Jpobu
YMHOKeHHEe 1
Jle/IeHHe 6
11 | OBOBIKHOBEHHBIX bubmiorexka LIOK
e https://m.edsoo.ru/f2a
8 | JApotek; 198da
B3aUMHOO06pATHbLIE L
apobu
KontposnbHas
pabota 1o Teme Byt
11 S oReniEit: ubmorexka [IOK
9 https://m.edsoo.ru/f2a
JleNieHue
laSle
OBBIKHOBEHHBIX
npobeii”
12 JecsTuuHas 3armch Bubmmoreka LIOK
0 At https://m.edsoo.ru/f2a
AP 1b55e
BubmoTteka LIOK
12 ecATUYHAs 3aruc
A o P https://m.edsoo.ru/f2a
1 | ot 1b87e
12 HecsiTnuHas 3arnuck Bubmioreka LIOK
5 Shas https:/m.edsoo.ru/f2a
AP 1bcfc
bubmorteka IIOK
12 Cpa
3 epc;fme Gei https://m.edsoo.ru/f2a
it YHBIX Ipo0ei v
12 CpasHerme Bubmmoreka LIIOK
2 https://m.edsoo.ru/f2a
4 JeCITUUHBIX pobeit 1c630
12 CpasHenue BubmoTeka [JOK
o https://m.edsoo.ru/f2a
5 JeCITUUHBIX Apobeit 1cb02
12 CpapHenue BubmoTexa [IOK
6 Geii https://m.edsoo.ru/f2a
JEeCITUYHBIX Apobeii lec2e
12 CpaBHeHue
7 JeCSTUYHBIX pobeit
12 Crnoxxerue 1 BubmioTeka LJOK
8 BBIUMTAHUE https://m.edsoo.ru/f2a




JIeCATHYHBIX ApoOeit lceda
12 CHD}KE‘H'HE 1 Br1Grirsrena EC—_!;GI{
9 BbIUMTaHHe https://m.edsoo.ru/f2a
JeCATHUHBIX Apobei 1cf62
13 | Conoxenven Bubmioreka [JOK
0 BBIUMTAHUE https://m.edsoo.ru/f2a
JeCSTHUHBIX Apobei 1d174
{3 | CrHoxeruen Bubmioreka LIOK
1 BbIUMTAaHHUE https://m.edsoo.ru/f2a
JeCATHYHBIX ipobeit 1d516
13 Croxenue u Bubmuoreka IIOK
2 BLIUMTAHHE https://m.edsoo.ru/f2a
MeCITUYHBIX /Ipobei 1d64c
Bubmioreka LIOK
13 Oxpyriedue
3 echy T https://m.edsoo.ru/f2a
ACCHTHHIHBIX /P 1e826
13 Okpyrierme Bubmuoreka LIOK
4 e TOBEE https://m.edsoo.ru/f2a
A AP 1eb50
KonTtposbHas
13 pabora 1o Teme bubmioreka [JOK
. "CJIoXKeHue U https://m.edsoo.ru/f2a
BbIUMTaHUE lec68
JeCcSTUYHBIX pobeit
YMHOKeHHe
i Bubmioreka [JOK
13 eCATHYHO 06
6 ':a o a;bf:ge “ https://m.edsoo.ru/f2a
me?’p 1d750
YMHOKeHHe
5 bubmioreka [JOK
13 ecs )
7 ia H;HLFHOH APOOH https://m.edsoo.ru/f2a
TypaIbHOe 1d85e
HHUCJIO
YMHOXKeHHe Bub OK
13 | gmecaruuHoM Apobu MbimaoTexa L1
8 R https://m.edsoo.rw/f2a
TYP 1da7a
YUCIIO =
Henenue Eu OK
13 | mecaruuHoi ApoOM nbmaorea 1}
9 S https://m.edsoo.ru/f2a
TyP 1d962
UHCIO0 =
 —— Bubmuoteka IIOK
(1)4 AR mnoa https://m.edsoo.ru/f2a
Ha HaTypabHOe 1db38
YUCTIO0
14 Nenenue BubmioTeka [JOK
1 JeCSITUUHOMU pobu https://m.edsoo.ru/f2a
Ha HaTypajbHOe le0la




YHCII0

—ﬁ—»
14 gee;?::{oﬁ apobu bubmiorea LOK
https://m.edsoo.ru/f2a
2 Ha HaTypaJkHOe 1e150
YUCII0
eJIeHHe
14 ﬂecsrmqﬁoﬁ obu e
A AP https://m.edsoo.ru/f2a
3 Ha HaTypajbHOe 1e268
YUCII0
14 YMHOXeHre Ha e
https://m.edsoo.ru/f2a
4 JIeCITUUHYI0 JIp00b 1e3da
14 YMHOKeHUe Ha o o L
https://m.edsoo.ru/f2a
5 JeCATUYHYIO 1pobb le4f2
Bubmuoreka IIOK
14 YMHOXeHMe Ha https:/m.edsoo.ru/f2a
6 JeCSITUUHYI0 Apo0h 1e4f2
Perienue TekCTOBBIX Bubroreka LIOK
14 3afiay, cofieprKaiux https://m.edsoo.ru/f2a
7 Apobu. OCHOBHEIE 1a2ee
3a/jauy Ha Jpobu
Perienne TeKCTOBBIX Bubmoreka LJOK
14 | 3apau, comepiKanux https://m.edsoo.ru/f2a
8 Apobu. OCHOBHBIE 1ed8a
3a/jauy Ha JApobu
Bubmioreka IJOK
14 | [enenue Ha https://m.edsoo.ru/f2a
9 JeCITUUHYIO0 1pobb 1e5f6
Bubmioreka LJOK
15 Henenvie Ha https://m.edsoo.ru/f2a
0 LNEeCATHUHYIO 1po0b 1e704
15 Henenvie Ha
1 JecaITUYHYIO Ipobb
PellleHue TeKCTOBBIX Bubmoreka [JOK
15 3dfla4, CoAeprKalx https://m.edsoo.ru/f2a
2 Apobu. OcHOBHBIE 1ef10
33/la4yM Ha Apobu
Perrenyie TeKCTOBBIX Bubmuoreka IJOK
15 3a7a4, CoAep Kallrx https:/m.edsoo.ru/f2a
3 apobu. OcHOBHBIE 1028
3a/]auu Ha apobu
Perrenrie TeKCTOBBIX Bubmioreka [TOK
15 3a/laq, COAeprKalliix https://m.edsoo.ru/f2a
4 Apo6u. OcHOBHBIE 1f136
3aziauM Ha Zpobu
15 PellleHHe TeKCTOBbIX
5 3aja4, cofeprKaiiux




Zpobu. OcHOBHBIE

Kracca, 060011eH1e

3a71auu Ha Apobu
15 HercTBys C
6 JeCATUUHBIMH
npoOsMu
KouTponsHas
pabora 1o Teme
15 i —— gﬂﬁj_momcll{a LIOK
7 nerenue ttps://m.edsoo.ru/f2a
1f23a
JeCSTUYHBIX _
npobeit”
15 Yromn. TIpamot,
8 OCTpBIM, TYIIOU U
pa3BEPHYTHIN YIJIbI
15 Yron. Ipamo, Bubmuoreka IIOK
9 OCTPBIH, TYIIOH U https://m.edsoo.ru/f2a
Pa3BEPHYTHIN YIJIbI 1302a
16 Bubmioreka [JOK
W3mepenue yriios https://m.edsoo.ru/f2a
0
1319c¢
16 Bubmioreka LIOK
W3mepenue yrios https://m.edsoo.ru/f2a
1
132fa
BubmioTeka LIOK
16
’ W3mepeHue yTioB https:/m.edsoo.ru/f2a
13476
ITpakTHueckas bubmoreka LIOK
16
3 pabora 1o Teme https:/m.edsoo.ru/f2a
"ITocTpoexue yriaos" 13606
IToBTOpeHue
OCHOBHBIX TTOHSITHM Bubmoreka LIOK
16
M METOZIOB Kypca 5 https:/m.edsoo.ru/f2a
4
Knacca, 06061eHue 1924
3HAHUH
[ToBTOpEHME
OCHOBHBIX TIOHATHI Bbubmioteka [JOK
16
5 U METOZI0B Kypca 5 https://m.edsoo.ru/f2a
Kiacca, o6o6mieHye 1faaa
3HaHUK
IToBTOpEHUE
OCHOBHBIX TIOHATHH bubmioTeka [IOK
16
6 Y METO/IOB Kypca 5 https://m.edsoo.ru/f2a
KJ1acca, 06061enye 1fc08
3HaHUK
IT
g i o Bubmiotexa LIOK
16 | OCHOBHBIX OHATHM ;
https://m.edsoo.ru/f2a
7 Y METOZ0B Kypca 5

1feec




3HAHHHK ’ )
TloBTOpeHue
OCHOBHBIX TTOHSTUIA Bubmioreka [JOK
16
M METO/IOB Kypca 5 1 https:/m.edsoo.ru/f2a
8
Kacca, obobiienme 200a4
3HaHUHA
16 Wrorosas 1 1
9 KOHTpO/IbHast paboTa
IToBTOpeHUe
OCHOBHbIX TIOHATHH bubmioreka LIOK
17
0 M METOJIOB Kypca 5 1 https://m.edsoo.ru/f2a
KJ1acca, 06001mjeHme 201f8
3HAHHHI
OBIIEE KOJIMYECTBO 17
YACOB IIO 0 11

I[TPOT'PAMME




YUYEBHO-METOJUUECKOE OBECITEUEHUE
OBPA3OBATEJIBHOT'O ITPOLIECCA
OBABATEJIbHBIE YUYEBHBIE MATEPUAJIBI JI/Is1 YYEHUKA

* Maremarvika (B 2 vacTsx), 5 kiace/ Bunenxkun H.5., YKoxoe B.J., YeCHOKOB
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oHg0dA WOHLIALDOY PH LIKIOEE0LT OLC "BI'OXTOI 0I0HILRLRX 100 990HI0 BH LUIT0XoHOdI MNRLOHR HNIIHILRIed Lo 1
AWIGHCGIQ.LIDKOLOLT D HINBUELOURY M MINBL/DOMh HNIGHIIRLeTdLo O odromoseHE Hodoloy xexied g ‘«BUOUR 91913 ]» BWALI0L
BOLIKIOII99 «RIOWh JI9HIIRLETNALO U JITHIIALIDKOLO] [» ITNIL KMHIhASH 3I/RhRH g 3JDBIN § { "HOLIBLE OMII/ONMIIH g
goaregndiendoed LAIOW aMGIRL HHO OLh ‘OL BOLIKIEK 90U XITHIUALEITUALO M XI9HIIDLIDKOLOI BUHIhAEH OI9LI0HH3Q0I()

"BLHAOAII WOHLEHOI D OIDWONBHE 1MIT0XdUOdII BIJRLS § dIreheH g "Wgodi? eH helres Bunamad sowgudu anHadrowooed
‘UNHH AW UIEBED 9MHAIEOHRLIA ‘UQodly JITHRHULEDSY U ‘SIHHIEOHMIIQ0 U XuiTexdal70d ‘UuHMedI9d HHHOhBHE dL/OKh
WOL € ‘UHHAIOUKIGE IDMUHXIL dMHRIMhRLIO ‘AONLMAOII® XITHIUSIULDHAIGE XI9H0H 9MH0800 ‘Uagodr BuHegosedgoadin

1 BHHRHERdD €03I98RH sMHRgOdLOHAMdag0d Luroxouodir a1 ‘uagod uuHahAsH € 1rere HodoLd HYD9HLO KDDL g Y

"ULDOWHIRT MHdO3L MNEMLEHOL HINITHIIBREH D WOSLOWONEBHE 9DDRIN § € BDLIBWII0T0dIT

U9dMh X19HIURdALRH SUHAhAE]] ‘MMHALOMAIIE goLeLldrAcad psiHaMTO U inind wewgudi wumpardodu WorHIhAQO

O MLOOHLO®h € ‘19dAL91rAY HOHAIRLUIOUAIIE WaunLugered D KDLIBLIh0D UHMHEHE XIMDIhULadoaL X19g90H arHegodundod

¥ MMHHX9L HOHIU3IMIOURITE 9MHRHOELOHAIMIdag0d Wole ud]] ‘BuHEg0ERdQO 01311100 OJIOHIIBhEH 9HE0dA BH XITHHIhAI/OLI
‘xeuduh x19HIredA1eH 0 UMHRHE BHLMderd M HMITREMLBWALOMD 0D KJLIBPHUAhEH UerdaleW 0J0MDIhULI3Npude suHahAS)]

“MMMLOMLEL) HOHYIALEOUIIO

¥ 19dQa11re HNRLHIWILE D OGLIWONEHE LUOXOHOdII MMHULRWAIRI 90dAY € 9MOIR [, "UUELOUSITONHEES 1 SLNBLHOS WOHDIIL

1 ® ‘UoJAdY 10 eHI'0 OWHDHEREIH 9H ‘OMBHIO ‘UOMMION HOHHIE1IQ0D D HMELILIEL00D g BeIhKey ‘oHdlarredell koromeangsed
ar9doroy ‘BexdahudLomoal U BesdahHIaNGude — XeddeInst g g WMHLRPWALRIN BIAAN BuHEXdRT'0D MMHHI JI9HEOHI()

"UUIMRALIAD HOMIOhHINEdII 9HE1DLIE100D BH XU I1RGUHANIO0 U 191e1drAcad arguHanATo aregoduradudaium
‘helree x1gaHHRg0duIHAMAO -oduLyedir BUHamd BUY BUHOWA SI9HH20970 IBHIWUAII ‘XBHITRALND XITHHOHEIMK Xi9udaread g

919900 9MMDShHLEWOLEW dLedRHEOLDRd BUHOWA :MLDOHLOWEd.I HOMDIhUIRPWALEW HOHIIEHOMIDIHAD suHegodumdod .
‘edum
0I9ITIOIRXAAMO U MSMIBNALIRIN HEKEDOWHEES OIMHEHEODO 3 9HE0dA XHH KUY WOHLALIOY eH BOXUiTIoIRRAQO 3uHaag 0N .

IDIMLBWILEIN OIMHOhAEM 3 BOOAdLHH ‘UMHINA XIDIDGIALRA0T9LDIU
‘ALOOHEHINE HOHII/AIRLIRHEOL ‘BOXHUITIORhAQO HALIOHQOIOLD XINI9hd0gl U XI9HIRALYSIIIALHH drLugsed .

‘BoxXUiTIOIehAQO BHHREOERAQO OJOMDOhUIEWALEW ILOOHEHUINALIDALI M ILOOHHIELINIAL XHITIOIREUAILIDAGO
‘(edAan BexdonndIaNODI ‘PHURUIAE ‘OUDHR) HHLEHOLI XHMI9hUIBWALRIN XI9HE0HD0 BuHedodumdod auHaxIrorodi .

BDLOIBI/EE XBDJRIN Q € 9MULPWILEIN BUHIhAQO WKL HNIIHIaIUdoud |

VIOUIIVE BVHIILALTHDEOILI



"(01U919H € €0DBh G) €00Bh ()T — 920RIM g g «BMHLBPWALRJA» BIAAM 0IOHQShA SMHOhAEH Bl

"PDIALOMLEL) HOHYILOLEIHLIO BURhEH U IMUION
IILHIWAIE€ ‘19dga.lre M BUHAT9ED aMMD9hHLEdaII0dI OEL B ‘0IMdIaNO0aT OIAHT KL IRH 1 rendalen HDIhULaNpude
LIehoilvd Hi9do10y ‘«BMHIBWILRIA» Lawradir piqHHegodudI91HH KOLIRhAEH XRIDRIN 8 AHRILI ANOHQOhA OHDRILION)

‘Bor018dumoed 1 BoLoIAdueniPWaLIMD ‘BHHREOERAQO 0I3TIQO

OJOHTI/BhEBH 9HE0dA BH BOMWHITIOIRhAQO S19HHOhAL/OLI ‘BHHEHE HMALIWO03.1 HOHITKI.IPH BUHIhAEH 3029t0du ¢ *eEIOKOED
sUImKaLd0dI XK 1ofeardiendoed 9IeWAQ HOLPhIAIN M MOHHRHOHHULSH BH XU drexkedgosu BorenA ‘unsnitedLmdrox
MINHITIHRLO0dL XU D ‘9d1dHed1d0d1I € U ULOOMDOLT BH MNedAIM( HNIBIDIhHAIIWO0II O BOLEWOMBHE BIUITIORhAQD
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INOACHUTEJBHAA 3AIIMCKA

AnreGpa sBisfeTcs ONHUM K3 OMNOPHBIX KypCcOB OCHOBHOIO OOILEro
o0pa3zoBaHHA: OHa OOECIIeYnBAET U3yUeHHUE IPYTUX AUCLUIUIAH, KaK €CTECTBEHHO-
HAYYHOrO, TAK M TYMAHWTAPHOTO LIMKIOB, €€ OCBOEHWE HeoOXOmUMO JUis
NPOJOJDKEHMsI 00pa30BaHUs U B MOBCEIHEBHOM KU3HU. PazuTue y oOydaromuxcs
HAYYHBIX IIPEJCTABICHUH O TPOUCXOXKACHUM U CYLIHOCTH alre0pandecKux
abcTpakiuii, crmocobe OTpaskeH!si MaTeMaTHIeCKON HayKoH ABJICHUN U MPOLECCOB
B IpUpOAe U OOIIecTBE, PONM MaTEMaTHYECKOI0 MOJEIHMPOBaHUS B HAYTHOM
IIO3HAHHMK U B IPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOIO MUPOBO33PEHHUS
Y KauecTB MBIIUIEHHUS, HEOOXOMUMBIX IS afanTalli B COBPEMEHHOM LHU(POBOM
obmecTse. V3yuenwe anreOpel oOecriedunMBaeT pa3BUTHE yMEHHs HaOIIONaTh,
CpaBHHMBaTh, HAXOIWUTH 3aKOHOMEDHOCTH, TpeOyeT KpUTHYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JIEWCTBUSA U BBIBOJEI,
dopmynupoBaTh yrBepxkaeHus. OcBOeHUE Kypca anredpel 00ecreYrBaeT pasBUTHe
JIOTHYECKOTO MBIIUIeHU OOydarolUuXcsa: OHM HUCIIONB3YIOT JEeNyKTHBHBIC U
WHIYKTUBHEIE PACCYy)XIeHUs, 0000IIeHre U KOHKPeTHU3aluio, a0CTparupoBaHue |
ananoruro. OOyuenme  anrebpe  IpeanoiaraeT — 3HAYUTENBHBIA  00BEM
CaMOCTOSTENIBHOM JesATeNbHOCTH O00ydaroIiyxcs, II09TOMY CaMOCTOSATEIFHOe
pelleHre 3a/1a4 SBISIETCS peau3anueil 1esTeIbHOCTHOTO PUHIKIA 00y eHHUS.

B crpykType mporpaMmbl ydebHOTO Kypca «Aurebpa» st OCHOBHOTO
o61iero o6pa3oBaHUsi OCHOBHOE MECTO 3aHMMAIOT COJAEPXKATEeIbHO-METOUIECKIe
nUHUKA: «Yucia U BEIYMCIEHUS», «ANredpandeckue BBIpAXKEHUSA», «YPaBHEHUS U
HepaBeHCTBaY, «DyHKumu». Kaxgas U3 5THX COHEpKaTeIbHO-METOAUIECKUX
JIMHWI pasBUBaeTCs Ha MPOTSHKEHHU TPEX JIET U3yUeHHMs Kypca, B3aUMOIEUCTBYS C
JpYTHMM €ro JuMHHsAMH. B Xozme wu3ydeHus ydeGHOro Kypca OOydaromiMMcs
IPUXOIUTCS JIOTUYECKH DPACCYKIaTh, HCIOJIB30BATh TEOPETHKO-MHOKECTBEHHBIH
S3BIK. B CBSI3W C 3TUM B IIporpamMmy ydeOHOro Kypca «Anrebpa» BKIIFOUCHBI
HEKOTOpbIE OCHOBBI JIOTHKY, IIPEJCTaBIEHHbIE BO BCEX OCHOBHBIX pasfenax
MaTeMaTHYeCKOro 06pa30BaHust ¥ CIOCOOCTBYIOIINE OBAIEHUIO 00yJarolMMHUCS
OCHOB YHHBEpCAIBHOTO MareMaTrhdeckoro s3pika. CoaepkaTenpHOU U
CTPYKTYpHOH 0COOEHHOCTBIO YydebHOro Kypca «Anrebpa» sBISeTCs €ro
MHTETPUPOBAaHHBIN XapaKTep.

Conepxanue JjuHud «Yucina W BBIYMUCIEHHS» CIYXUT OCHOBOM [T
NaTbHeHIIero U3ydeHus MaTeMATHKH, CIOCOOCTBYET PasBUTHIO y O0yJarolIuXcs
JIOTMHYECKOr0 MBIIIIIEHHS, GOPMUPOBAHUIO YMEHHUS MOJIB30BATECA aIIOpUTMaMH, a
TaKKe MPHOOPETEHHIO TIPAKTHIECKIX HAaBBIKOB, HEOOXOIMMBIX Il TIOBCETHEBHOM
JKU3HW. PasBuTHE MOHATHS O YHCIE Ha ypOBHE OCHOBHOIO 00miero o6pa3oBaH¥s
CBA3@HO C DPALMOHANLHBIMA W HPPALMOHANBHEIMU HHCIaMH, (OpMUPOBaHHUEM



[peACTAaBIEeHUil O JEHCTBUTEIBHOM YHCIIC. 3aBepIlleHHe OCBOGHMS HHCIOBOM
JIMHMY OTHECEHO K cpe/iHeMy 001eMy 00pa3oBaHHIo.

CozepkaHue IByX anre6pandeckux TMHIH — « ANreOpanyeckue BhIPaXCHUD
1 «YpaBHEHHS M HEPAaBEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Y 00ydJaromuxcs
MaTeMaTHYEeCKOoro arrapara, H806X0,E[HM01"O OISl pellueHNnsA 3amad MarTeMaTHuK,
CMEXHBIX TpPEIMETOB M IPAKTUKO-OPHEHTUPOBAHHBIX  3alad. Ha yposHe
OCHOBHOTrO o06miero obpasoBanus ydeOHBIA Marepuan IPYNIHMpYeTca BOKPYD
DAIOHATBHEIX BBIpXEHHH. Anrebpa 1eMOHCTPUPYET 3HAUCHHE MaTCMaTHKH KaK
g3BIKa JUISL TIOCTPOEHMS MaTeMaTHIeCKHUX MOJENeH, OIuMcanus IIPOLECCOoB U
gBeHMi peambHOro Mupa. B 3ajmadn  oOydeHus anrebpe BXOOAT TaKXKe
nanpHeiillee pasBUTHE alIlOPUTMMUYECKOro  MBIIICHNA, Heo0X0AUMOro, B
YaCTHOCTH, I OCBOEHMsI Kypca MHGOpMAaTHKH, W OBJIAJCHHC HABbIKAMH
[elyKTUBHBIX paccyxaenuit. [IpeobpasoBanne CHMBOJIBHBIX dopM crioco6CTByET
PA3BUTHIO BOOOPaXKEHMs, CHOCOOHOCTEH K MaTeMaTHIeCKOMy TBOPIECTEY.

Copepxanue GyHKIMOHATLHO-TpadUIeCKOM THHAN HALCICHO Ha TMOTYICHHAC
o6ydaronMMucs 3HaHUH 0 QYHKIMAX Kak Ba)KHEHIIel MaTeMaTHIeCKOH MOJAENIN
IS ONMCAHMS U MCCIIeN0BaHUs pasHo00pasHbIX MPOLECCOB U ABJIEHUI B IIPUPOJIE
u obmecrtse. M3yuenwe Mmarepuaia CIIOCOOCTBYET PasBUTHIO Y 00y4aroIuXxCst
yMEHHS MCIIONB30BaTh PaslIMdHble BHIPA3UTENbHbIC CPEACTBA A3bIKa MATCMATHKH =
CJIOBECHbIE, CHMBOJIMUECKHE, TIpaduyeckue, BHOCUT BKIaL B bopmMUpOBaHKEe
Mpe/ICTABNEHUH O PO MATEMATHKY B PA3BUTHH IMBATM3ALMH U KyJIETYPEL.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax H3ydaeTes y4eOHBIA KypC
«Aure6pay, KOTOpBIA BKIIOYAET CIEAYIOIIMe OCHOBHBIE Dasieibl COACPHAHMA:
«Unca W BBMUMUCIEHHS», «Airebpamueckue BBIPAXEHHS», «YPaBHEHHA U
HepaBeHCTBa», « DYHKIIUIY.

Ha u3yyenue yueGHOro Kypca «Ainrebpa» OTBOAUTCA 102 gacoB: B 7 Kiacce
— 102 gaca (3 4aca B HeJleJIIO).



COJEPKAHHE OBYYEHUS

7 KJIACC

Yucsa ¥ BbIYHCICHUS

Jpo6u OGBIKHOBEHHbIE U NECATHIHbIE, NEPEXO OT OflHOU (hOpMBI 3aIUCH
mpobeit k ppyroi. IloHsATwe palMOHANBHOrO HHCIA, 3alluck, CpaBHEHHUE,
YIIOpSAZIOYMBAHUE  PALMOHANBHBIX  THCEI. Apudmernueckue IEACTBHA  C
paIMOHATBHBIMY YUCIaMy. Pelenue 3axad us peasibHOM NPaKTWKU Ha JacTH, Ha
npo0Ou.

CrereHb C HATypalbHBIM IIOKasaTeleM: ONpPENCICHHUE, npeoOpazoBaHue
BHIpKEHHU Ha OCHOBE OIpPE/ISNIeHNUs, 3aI1Ch oonpux yucen. [IponeHTsl, 3aMuch
[IPOLIEHTOB B BHAE Npobu U ApoOH B BUJE MPOLCHTOB. Tpu OCHOBHBIE 331241 Ha
[IPOLIEHTHI, pELleH e 3a/1a4 U3 PealbHOU MPAKTAKH.

[IpuMeHeHWe NPU3HAKOB  NEITMMOCTH, pasjokeHAE  Ha MHOXXUTEIH
HATypalbHbBIX YUCEIL.

PeanpHBIE  3aBUCMMOCTH, B TOM  dYucle  TpsMas H obpaTtHas
TPONIOPLIAOHAJIEHOCTH.

AJiredpauyeckye BbIpasKeHHs

IlepemMeHHbIE, YUCIOBOE 3HATEHUE BHIPKCHUA C riepeMeHHOH. JomyCTHMbIE
3HaueHus repeMeHHbIX. [Ipe/icTaBIenue 3aBUCHMOCTH MEX/LY BeIMIMHAMI B BUJIE
dhopmyJisL. Beraucienus o GopMyiam. [TpeobpazoBanue OyKBEHHBIX BBIpKEHUH,
TOXIECTBEHHO paBHBIE BBIP2XKEHMd, TIpaBUla npeoOpa3oBaHust CyMM H
TIPOU3BECHNUH, IPABUIIa PACKPBITAS CKOGOK M TIPUBEJICHUS TIOJOOHBIX CIIaraeMblX.

CpoiicTBa CTEIIEHH C HATypaJbHBIM I10Ka3aTCIIEM.

OnuowreHsl ¥ MHOTOWIeHBl. CTeneHb MHOTOYICHA. CrnoxxeHue, BEIYUTAHHUE,
YMHOMEHHE MHOTOUIEHOB. DOpMyIBI COKpAIEHHOTO0 YMHOXEHHUA: KBajpaT
CyMMBI ¥ KBajparT pasHocTH. QPopmyia pasHOCTH KBaJparos. Pa3noxeHue
MHOI'OYJIEHOB Ha MHOYKHUTEIH.

YpaBHeHHS] H HEPABEHCTBA _

VpaBHeHHe, KOpEHb ypaBHEHWs, I[paBHia npeoGpa3oBaHus ypaBHEHUS,
PABHOCHJIBHOCTH YPaBHEHHUHM,

JluneifHoe ypaBHEHHWE C OJHOHM TNEPEMEHHOW, HHCIIO KOpHEH JHMHEHHOTO
ypaBHEHWsI, DEIIeHHe JIHMHEHHBIX ypasaenu#t. CocraBieHue ypaBHEHHMH I10
ycnoBuio 3a/1a4n. Perienyie TeKCTOBBIX 3a/at ¢ TOMOIIBIO ypaBHEHUH.

JluseitHOE ypaBHEHUE C IBYyMS NEPEMEHHBIMU U €ro rpaduk. Cucrema AByX
NMHEWHBIX ypaBHEHUH C JABYMS IEPEMEHHBIMHU. Perenye CHCTEM YpPaBHEHHH
crocoGoM IIONCTAHOBKHM. IIpMMephl pElIeHHs TEKCTOBBIX 3ajad C IOMOIIBIO
CHUCTEM YPaBHEHHMH.

DYyHKIHH



KoopuHaTa TOYKM Ha MPSAMOH. THCIOBBIE MPOMEXKYTKA. Paccrosinue MeXIy
J(BYMS TOUKaM¥ KOOPIMHATHOH TPSMOH.

[IpsiMoyroyibHas cHCTeMa KOOPIMHAT, OCH Ox u Oy. Abcuucca ¥ OpAUHATA
TOYKY Ha KOOPIMHATHOM TIOCKOCTH. IIprMepsI rpaduKOB, 3aJaHHEIX (HOpMYITaMH.
Urenwe TIpaUKOB pEANBHEIX 3aBHCUMOCTEH. [Mousitue Gynkuun. I'padux
dynkmuu. Ceoitcta QyHKIMMA. JIMHEHHAs dynuxuus, eé rpaduk. I'paduk byHKIIH
y = |x|. I'paduueckoe perieHne JIMHEHHBIX YpPaBHEHHWH M CHCTEM JTAHEHHBIX
ypaBHEHHUH.



IUIAHUPYEMBIE  PE3YJIbTATBI OCBOEHHUSA TIMPOTPAMMBI
YYEBHOI'O KYPCA «AJTEBPA» HA YPOBHE OCHOBHOTI'O
OBIIET0 OGPA3OBAHUA

JMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yabTaTbhl OCBOCHMSI NPOrpaMMBI yyeOHOro Kypca
«Anrebpa» XapaKkTepusyroTCs:

1) naTpHOTHYECKOE BOCIUTAHHE:

IposBIEHMEM HHTepeca K IpOLUIOMYy H HACTOSIIEMY POCCHHCKON
MATEMATHKY, LEHHOCTHBIM OTHOLICHHEM K  JOCTIKCHHIM POCCHHCKUX
MATEMATHKOB ¥ POCCHHMCKOM MaTeMaTHyecKod MIKOJBI, K WCIIOJIB30BAHMIO 3TUX
JIOCTVKEHHUM B IPYTHX HayKaxX ¥ IMPUKI[ARBIX chepax;

2) rpasIancKoe H AyXOBHO-HPABCTBEHHOE BOCIUTAHME:

FOTOBHOCTBIO K BBITIONHEHUIO 06s3aHHOCTEH rpaX[aHuHa U pearus3aiii ero
paB, MpeJCTaBIEHMEM O MaTeMaTHIeCKuX OCHOBaxX (YHKIHOHUPOBAHMUSI
pa3MYHBIX CTPYKTYp, SBICHUH, IPOLELYP rpaXkiaHcKoro obmectsa (HanpuMmep,
BEIOOPEI, OIPOCHI), TOTOBHOCTBIO K 06CY)KIEHHIO ITUYECKUX MPOOIIEM, CBI3AHHBIX
C TpaKTUYEeCKMM NpPUMEHEHHEM JIOCTH)KEHUI Hayku, OCO3HaHMEM BaXKHOCTH
MOPAIBHO-3THYECKHUX [PHHIIMIIOB B AEATEIbHOCTH y4&HOTO;

3) TpyAoBOE BOCIIUTAHHE:

yCTAHOBKOJ Ha AaKTHBHOE y9JacTHe B PELICHHH MPaKkTUYECKUX 3a1a4
MaTeMaTHdecKol HalpaBJIeHHOCTH, OCO3HAHWEM BaXHOCTH MaTeMaTH4eCKOoro
o6pa3oBaHus Ha IMPOTHKECHUAH Beeil JKM3HM U1 YCIEIHOM MpodeccroHanbHON
eSTeNBHOCTH ¥ PasBUTHEM HEOOXONMMBIX yMeHHH, OCO3HAHHBIM BLIOOPOM M1
OCTPOEHMEM HUH/UBHJYaJIbHOH TPaeKTOpHA 06pa3oBaHys U KU3HEHHBIX IIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U 0OIECTBEHHBIX oTpeOHOCTEH;

4) scTeTHYECKOe BOCIIMTaHHE:

CIIOCOOHOCTBIO K OMOLMOHAIBPHOMY M OCTETHIECKOMY BOCIIPUATHIO
MATEMATHUECKHX OOBEKTOB, 3aj[ad, PelICHHH, paccyXIeHUH, yMEHHIO BHACTH
MaTeMaTHIecKue 3aKOHOMEPHOCTH B MCKYCCTBE;

5) HeHHOCTH HAYYHOIO MO3HAHHS:

opueHTaiell B AEATENHOCTH HA COBPEMEHHYIO ~CHCTEMy HayqHBIX
npezcTaBleHuil 06 OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTUSL YeOBeKa, IIPUPOJBL 1
o6lIecTBa, MOHMMAHWEM MATeMaTHYecKod HayKu Kak chepsl 4UeIOBEYECKOH
JeSTENBHOCTH, JTAroB e€ PasBUTHA M 3HAYMMOCTH LA pasBUTUS IMBHAIU3AIIUH,
OBJIafIeHUEM S3BIKOM MaTeMaTHKHU H MATeMATHUECKON KyIbTypO# Kak CpeACTBOM
[O3HAHWA MWpa, OBJAIEHHEM IMPOCTEHIIMMU HABBIKAMHU FCCIIEeN0BATENbCKOM
JIesITeNIbHOCTH;



6) ¢u3myeckoe BOCIHTAHHE, dopmupoBaHHe KyJbTYpPbl 310pPOBbi H
IMOIHOHAABHOTO 0/1aronoJIyus:

[OTOBHOCTHIO IPUMEHSTh MaTeMaTHYeCKHe 3HAHMS B HMHTICpECax CBOEr0
30pOBbS, BEJIEHWS  30pOBOrO obpasa ku3HM  (3[0pOBOE  IUTaHUE,
COANAHCHPOBAHHBIA PpEXMM 3aHATHH M OTABIXa, pPeryJLipHAd dbusnaeckas
aKTHBHOCTB), C(HOPMHPOBAHHOCTBIO HAaBbIKA pediekcuy, IPU3HAHHEM CBOETO
npaBa Ha OLIKOKY M TAKOTO JKe paBa JApyroro HeioBeKa,

7) 3K0JIOTHYECKOe BOCIHTAHHE:

opueHTalyell Ha TPUMEHEHIEe MaTeMaTHICeCKIX 3HAHWH JUIs pelleHus 3a1a4
B 0BNACTH COXPAHHOCTH OKpyXKaroledl cpersl, IIaHWpOBaHUA IIOCTYIIKOB M
OLIEHKM HMX BO3MOXHBIX MOCHEICTBHH JUIs OKpyJKarolle# CpeJibl, OCO3HAHHEM
[10GATBHOTO XapaKTepa SKOJIOTMYECKUX IpobeM U IyTeil UX peleHus;

8) ajanTauMsi K M3MEHSIOMMMCS YCIOBHAM couMaabLHON W MPHPOIHOH
cpeabl:

FOTOBHOCTBIO K JEMCTBHAM B YCIOBHAX HEONpPEISIEHHOCTH, IOBBIIICHNIO
YpOBHS CBOEH KOMIIETEHTHOCTH Yepe3 [PaKTHHECKYIo NesTelIbHOCTh, B TOM JHCIEe
yMEHHe YYMTBCS y APYTUX JIONIEH, npuoGpeTaTh B COBMECTHOH IEATENBHOCTH
HOBBIE 3HAHWS, HABBIKK ¥ KOMIIETEHLIMK U3 OTIBITa APYTHX;

HeOOXOIUMOCTEI0 B (OPMHUPOBaHWM HOBBIX 3HAHWM, B TOM YHCIE
hOpMyIMPOBATh UIIEH, [IOHATHS, THIIOTE3EI 06 06BeKTax U ABIEHUSX, B TOM YHUCIC
paHee HEM3BECTHBIX, OCO3HABATh peduIUTEl  COOCTBEHHBIX — 3HAHMM U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PA3BUTHE]

CIIOCOBHOCTBIO ~ OCO3HABATH  CTPECCOBYIO — CHUTyallMio, — BOCHPHHHMATH
CTPECCOBYIO CHTYallMi0 Kak BBI3OB, TpeOyrorpii KOHTpMEp, KOPPEKTHPOBATE
NpUHAMAeMble pelleHus ¥ JeHCTBH, dopMynupoBaTh U OLEHMBATH PUCKM H
rociencTsus, GOpMUPOBATE OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI

[lo3HaBaTe/bHbIE YHHBEpPCAIbHbIE yueOHbIC 1eHCTBH

ba3oBble JoruvecKne AeHcTBHA:

o BBIBJIATH U XapaKTepU30BaTh CYIIECTBEHHbIE IPH3HAKH MaTeMaTHYECKUX
0OBEKTOB, TOHATHM, OTHOMIEHHH MEXIy MNOHATIAMMY, GopMyTpOBaTh
omnpejeNieHyss  IIOHATHH, YyCTaHABIMBATEH CYIIeCTBEHHBIH  MPH3HAK
xnaccuuKalyuy, OCHOBaHMSA IUIA 060bIIeHuss U CpaBHEHWs, KpUTECPUH
IIPOBOJMMOTO aHAIM3,

e BOCIPUHMMATH, (OPMYIMPOBATE U npeoOpa3oBBIBATh  CYXK/ICHUS:
yTBEpAUTENIbHbIE ¥ OTPULATENBHBIE, eMHAYHbIe, JACTHBIE U OOLIME,
YCIIOBHBIE;



BEIBISTH — MATEMATHUECKME  3aKOHOMEPHOCTH, — B3aWMOCBASM 1
IpOTHBOpeUMs B (aKTax, MIAHHBIX, HaOMIONEHNIX W YTBEPKIACHHMIX,
mpeinaraTb  KpUTEpUM AN BBIABIICHUA 3aKOHOMEPHOCTEH |
TIPOTUBOPEYHH;

JeNaTh BHIBOJBI C HCIIONBE30BAHUEM 3aKOHOB JIOTHMKH, NCAYKTUBHBIX H
MHIYKTHBHBIX YMO3aKIIOUeHHUI], YMO3aKIIFOUeHNUH 110 aHaJIOTHH;
pa3bupaTh JOKa3aTe/lbCTBA MaTeMaTHICCKIX yTBEp)KACHHUH (TpsiMbIe ¥ OT
[POTHBHOTO), MPOBOJUTE CAMOCTOATENBHO HECIOXKHBIC J0Ka3aTenbCTBa
MaTeMaTHYecKux (aKkToB, BHICTPaMBATh apryMEHTAluio, MPHBOAUTE
[IpUMEPHI U KOHTPIPUMEPbI, 000CHOBBIBATE COOCTBEHHBIE PACCYXKIEHUS;
BBIOMpATh CHOCOO pelIeHUs ygebHOW 3aadd (CpaBHMBATH HECKOIBKO
BAPHAHTOB PpEMNIeHNs, BHIOUPATH Haubosiee TOAXOMAIINM € ydIETOM
CaMOCTOSTENBHO BBIIEIEHHBIX KPHTEPHEB).

BazoBble Hecae10BaTeIbCKHe 1eACTBUS:

MCIIONB30BATh BOIPOCH! KaK MCCIIENOBATENLCKUH MHCTPYMEHT MO3HAHMA,
hopMyTEpOBaTs BOTPOCH, (HKCHPYIOIME MPOTUBOPETHE, mpobiemy,
CAMOCTOSTENBHO YCTAHABIMBATL MCKOMOE W JaHHOE, (OpMHpOBATh
TUIIOTE3Y, ApTYMEHTHPOBATE CBOIO MO3HIIUIO, MHCHHE;

[POBOIHTH IO CAMOCTOATENBHO COCTABICHHOMY IUIAHY HECIIOXKHBIA
JKCTIEDUMEHT, ~ HeGOJbIIOE — WCCIEOBAHWE IO YCTAHOBJICHHIO
0COGEHHOCTEl MAaTeMaTHUecKoro OOBeKTa, 3aBHCUMOCTEH OOBEKTOB
MeXIy COOOH;

CaMOCTOSTENHHO (GOpMyYIUpOBaTh 060OIIEHNMS U BBIBO/BI 1O PE3yJIBTATAM
[[POBEEHHOrO HaGIFO/IEH s, UCCIe/I0BaHHNs, OLUCHUBATD JIOCTOBEPHOCTh
TIOJTYUEeHHBIX Pe3y/IbTaTOB, BEIBOJIOB U 06001IIeHNH;

[[POTHO3MPOBATh BO3MOMKHOE Pa3BUTHE IpoLecca, & TarKe BBIIBUTaTh
[IPEJIONIOXKEHHMS O €r0 PA3BATHN B HOBBIX YCIOBUAX.

PaGora ¢ undopmanuen:

BEISIBIISITH  HEJOCTATOYHOCT ¥ M30BITOYHOCTD yHbopMalyy, AaHHBIX,
HeoOXOAUMBIX IS pEIIeHMs 3a1a49u;

BBIOMpATh, AHAJIN3MPOBATH, CHCTEMATH3MPOBATH H UHTEPIPETUPOBATD
MH(QOPMALIHIO Pa3JINIHBIX BUIOB U (GOopM IIpeICTaBICHNUS;

BHIOMpaTE (OpMy MPEICTaBICHHA pHbOpPMALU W HIUIFOCTPHPOBATH
pelaemble 3afaud CXeMaMH, [uarpaMMmami, WYHOM Tpapukod U HX
KOMOHHAIIUSIMU,

OIleHMBATh HAAEKHOCTH HH(pOpMAIMX IO KPUTCPHIM, IpeI0XKEHHBIM
yumTesneM 1y chopMyIUpOBaHHBIM CAMOCTOATEILHO.

KoMMyHHKaTHBHbIE YHHBEPCAJIbHbIE yueOHble JeHCTBHA:



BOCIIPUHUMATH H dopMynHpoBaTh CyKIACHUA B COOTBETCTBUUA C
YCIOBUAMHU U LIETAMU ob1enus, ICHO, TOIHO, TPAMOTHO BBIPAXATDH CBOIO
TOYKY 3pEHUs B yCTHBIX M IMCBMCHHBIX TexcTax, JaBaTh MOsSCHEHHA IO
XOJy pElLICHHUs 3aa4y, KOMMEHTHPOBATE TIOJIy4EeHHBIA Pe3ylbTaT;

B X0Jie 0OCYKIeH!s 3a/[aBaTh BOMPOCHI IO CYIIECTBY obcyXK1aeMo TeMBI,
IIpoGIIeMBl, pelacMo 3a/a1H, BRICKA3BIBATh MJIEH, HAIlEJICHHBIC Ha MOUCK
peleHusi, COMOCTABIATE CBOH CyXIeHWs C CYyXJACHUAMH JpyrHX
y4aCTHUKOB [1Maiora, o6GHApYXUBATh Pasnidue U CXOJCTBO [IO3ULIUH, B
KOpPpEKTHOH dopme hopMyIpOBaTh PasHOITIACH, CBO BO3PAKEHUS,
TIpe/ICTaBIATh ~ PE3yIbTAThI peleHus 3angaud,  OKCIIEPUMEHTa,
WCCeOBaHMs,  MpOeKTa,  CaMOCTOATCIBHO BeIOMpaTh  (hopMmar
BEICTYILTEHHS C YUETOM 3a/1a4 [Pe3CHTAllH 1 0COOEHHOCTEN ayIUTOPHH;
HoHMMaTh ¥  KCIONB30BaTh  TPEUMYIIECTBA KOMaHIHOM U
VHIMBALYaIbHON paboThl TMpU PEIICHAH yueOGHBIX MaTeMaTHIecKuX
3ajad4;

IPUHUMATD 11ENb COBMECTHOM [esTeNbHOCTH, MIIaHHPOBATh OpraHuU3aluio
COBMecTHOU paboThl, pacmupenessiTs BUJIBI paboT, /J0roBapuBaTHCA,
o6cyXaaTh MPOLECC U pe3ysbTaT paboTsl, 06006111aTh MHEHUS HECKOIBKUX
TFOJIEeH;

y4acTBOBaTh B I'PYIIIOBBIX dopmax pabOTEL (o6cyxaenus, OOMEH
MHEHMSMHA, MO3TOBble IITYPMbI H1 Apyr¥e), BBIIONHATE CBOKO HacTh
pabOTHL X KOOPIUHUPOBATE CBOK JeCTBYSA ¢ APYT¥MHU WIeHaMy KOMaHIEL,
olleHMBaTh KauecTBO CBOErO BKIald B 00Ul MPOIYKT M0 KPUTEPHAM,
chopMyIMPOBAHHEIM y4aCTHHKAMA B3aMMO/ICUCTBHA.

Pery/siTHBHbIE YHHBEPCATBHBIE yuyeOHbIE AeHCTBHSA
CamoopraHusanms:

caMOCTOSTENHHO COCTABIATE IUIAH, ArOPUTM PeIICHHA 3aayu (WK ero
4acTh), BHIOMpPAThH criocob pemieHHs ¢ yuETOM MMEIOIIMXCA pecypcoB H
COBCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpoBaTh M KOpPEKTHUPOBATh
BapHAHTh! PEIIIeHHit ¢ yuETOM HOBOM MH(OPMATUH.

CaMOKOHTPO.Ib, SMOLHOHAIBbHBIH HHTEMIEKT:

BIaZeTh CIocob0amu — CaMOIPOBEPKH, CaMOKOHTpONIL Iporecca |
pesyJIbTaTa pereHus MaTeMaTH9IecKon 3a/1auH,

MpenBUAeTh TPYAHOCTH, KOTOPBIC MOTYT BO3HHKHYTb MpH PeLICHUH
samauy, BHOCHTh KOPPEKTHBBl B JIESTEIHHOCTE Ha OCHOBE HOBBIX
0GCTOATENLCTB, HalIeHHBIX OIMOOK, BBIABICHHBIX TPy IHOCTEH;
OIIEHMBATh COOTBETCTBME pe3ynpTara JeSTENEHOCTH TIOCTABJIEHHOW LENH
W YCIOBUSAM, OOBSCHATH MPUTHHEL JOCTIKEHHs MIIH HEJOCTIDKCHIA TETIH,
HaXOIUTH OIINOKY, 1aBaTh OLEHKY puoBPETEHHOMY OIBITY.



[IPEAMETHBIE PE3YJIBTATHI

K xommy o6yueHuss B 7 Kjacce OOyd4arOIMHCS TIOTYYAT CICIYIOLIHC
TpeIMETHBIE PE3yTbTATHL:

Yucaa ¥ BLIYHCIEHUSA

BHIMONHATE, coYeTas YCTHBIE U IMCBMEHHbIE IPUEMBI, aphpmeTHiecKue
JIGACTBHS C PALMOHAILHBIMHI YUCIIAMH.

HaxonuTh 3HAYEHUS YHCIOBBIX BBIPAXKEHUM, MPUMEHATH pa3HOO0OpasHbIe
CcriocoGbl ¥ TIPUEMBI BBIYKMCIIEHHS 3HAUEHHUH APOOHBIX BBID@KCHUH, COIEPKAIIMX
OOBIKHOBEHHBIE H JIECATHYHBIE IPOOH.

[lepexomuTh OT OAHOW (HOPMBI 3aIUCH THCET K npyro# (mpeoOpa3oBbIBATH
JeCATHUHYI0O Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B [IECATUYHYIO, B
YaCTHOCTHU B GECKOHEUHYIO JECITUYHYIO IPO0B).

CpaBHHBATh U YIIOPAI0YUBATH PALIHOHANBHEIC HHCIIA.

OxpyriaTh YHCIa.

BLIMOJHSTS IPUKHIKY ¥ OLEHKY pe3y/bTaTa BEIYUCICHUH, OLEHKY 3Ha4YCHUN
YWMCTOBBIX BBIPAKEHWA. BEIMONHATE JIEHCTBUS CO CTENEHAMH C HATypaJlbHBIMH
TIoKa3aTessIMH.

[IpuMeHSTh — TpPW3HAKA  JETMMOCTH, — paslOkeHue Ha  MHOXHTCIH
HATypaJIbHBIX YHCEIL.

Pemarh IPaKTUKO-OPUEHTHPOBAHHBIE 3a[[audl, CBA3AHHBIC C OTHOMICHHEM
Be/IMYMH, TPONOPIMOHAIBHOCTBIO BEIMYHUH, MPOLIEHTaMH, HHTCPIPETHPOBATE
pe3yNbTaThl pellleHus 3a1ad ¢ yueToM OTpaHWYeHHH, CBA3AHHBIX CO CBOHCTBAMHU
paccMaTprBaeMbIX 0OBEKTOB.

Anredpanyeckue BbIpajKeHHs!

Mcrons30BaTh anre0pamuecKylo TEPMUHONOTHIO M CUMBOJIHUKY, MPUMCHATH
eé B pollecce OCBOEHUS y4eOHOro MaTepHana.

HaxoquTh 3HA4YeHWs OyKBEHHBIX BBIPXEHWH IpH 3aJaHHBIX 3HAYCHIIX
epeMEHHBIX.

BETIONHATH  [IpeoOpasoBaHys — [eJ0r0  BBIPAXEHMS B MHOTOHICH
NpUBeIeHAEM TTOJOOHBIX ClIaraeMBbIX, PaCKphITHEM CKOOOK.

BEHIMONHATE YMHOMKEHWE OIHOYNEHA Ha MHOTOWISH M MHOroWiIeHa Ha
MHOTOWIEH, IPEMEHSTH (HOPMyIBI KBaJpaTa CyMMBbI X KBaZipaTa pasHOCTH.

OCyIIeCTBIATh PaslOKeHHe MHOTOYICHOB HA MHOKHTENH C TIOMOLIBIO
BLIHECEHMs 3a CKOOKM OOINEro MHOXMUTENs, TIPYNIUPOBKYM  CIIATaEMBIX,
npUMeHeHus HOPMYI COKPAIEHHOTO yMHOXKCHHU.

TIpUMeHATh TIPe0Opa30BaHUs MHOTOWICHOB [ PEIICHHUs pasiHIHpX 3amad
U3 MATEeMATHKH, CMEXHBIX TPEIMETOB, U3 PeallbHOM ITPaKTUKH.

VcIonBp30BaTh CBOMCTBA CTEIEHEM C HaTypalbHBIMM IIOKa3aTe/AMH UL
npeo6pa3oBaHys BEIPAKEHUH.



YpaBHeHHS H HEPABEHCTBA

Pelnath JIMHEHHBIE ypaBHEHMS C OIHON NEPEMEHHOW, NMPHMEHss MpaBuia
Tepexofia OT UCXOJHOTO yPaBHEHHUS K PaBHOCHIBHOMY EMY. ITpoBepsTh, SBIAETCS
JI¥ 9HECII0 KOPHEM yPaBHEHHUS.

[TpuMeHATh rpadudecKre METOAB! IIPH PelIeHUN JTMHEWHBIX YpaBHEHUN U UX
CHUCTEM.

[lon6upaTh NpUMeEpsl Iap 4Yucel, SABIAIIMXCS PeIIeHHEeM JTUHENHOTO
ypaBHEHHUs C JBYMs IIEPEMEHHbBIMH. |

CTpOWTh B KOODJMHATHOM ILIOCKOCTH IpaduK NMHEWHOro ypaBHEHHA C
IBYMS II€PEMEHHBIMH, IIONbB3YysCh IPaguKOM, MPUBOAUTE MPHUMEpPHI PEIICHHA
ypaBHEHHUS.

PeraTh CHCTEMBI IBYX JIMHEHHBIX ypaBHEHHUH C IBYMs IEPEMEHHBIMY, B TOM
ypcie rpagUIecKy.

CocTaBiiTh M peniath JIUHEWHOE YypaBHEHHE WK CUCTEMY JTUHEWHBIX
ypaBHEHHH 1O YCIOBMIO 3ajlaud, HHTEPIPETUPOBATH B COOTBETCTBHH  C
KOHTEKCTOM 3a/1a4M IIOJTy4YeHHBIH pe3ybTar.

DyHKIHH

M306paskaTh Ha KOOPAUHATHOHN MPSIMO# TOUKH, COOTBETCTBYIOIINE 33/IAHHBIM
KOOPAMHATAM, JIy4H, OTPE3KH, HHTEPBAJIbI, 3aIIMCHIBATE YHMCIIOBBIC IIPOMEKYTKH Ha
anredpanyeckoM s3bIKe.

OTMeuath B KOOPIAMHATHOM INIOCKOCTH TOYKH IO 3aJaHHBIM KOOpIHHATAM,
cTpouts rpaduky uHeHHBX QyHKuHit. CTpOuTh rpaduk QyHKIMM y = [X|.

OnuchBaTh C TIOMOIBIO (YHKIMH HM3BECTHbIE 3aBUCHMOCTH MEXIY
BeJMUMHAMIL: CKOPOCTB, BpeMs, DAcCTOsHWE, LeHa, KOIMYECTBO, CTOMMOCTD,
TIPOU3BOIUTETBHOCTE, BpeMsl, 00BEM paboTHL.

HaxoauTh 3HaUeHHe (QYHKIUH 10 3HaYEHUIO e€ apryMeHTa.

IMorumMaTs Tpaduueckuit crocobd NpencTaBlIeHUs W aHau3a nHbOpMaLVH,
M3BIIEKATh U MHTEPIPETHPOBATH HHPOPMAIMIO U3 TPadHUKOB PEATLHEIX IPOLECCOB
1 3aBHCUMOCTEH.

K koHumy ofyuenuss B 8 kjacce 0OydqalOUIMHCs TOTYYUT CICAYIOMHC
[peIMETHBIE PE3YIIbTATHI:

Yucia 1 BbIYHCIEHUS

McHonb30BaTh HadalbHblE MPEICTABICHHsS O MHOXECTBE NEHCTBATE/BHBIX
ypcen Uil CpaBHEHHSs, OKPYIJICHUS U BIYUCIICHUH, 1300pakaTh NeHCTBUTEIBHBIC
yyCcIa TOYKAMHU Ha KOOPAUHATHOH IPAMOM.

I[IpuMeHsTs MOHATHE ApU(PMETHIECKOro KBaJApaTHOro KOPHA, HaXOJUTh
KBaJpaTHBIE KOPHY, HMCIIONb3Ys I[P HEOOXOMMMOCTH KalbKyJIATOp, BBITIOJIHATE
npeobpasoBaHus BBIPAKEHHH, COIEPKAIIMX KBaJpATHBIE  KOPHH, HCTIOJIb3YS
CBOMCTBA KOPHEH.



Mconb30BaTh 3amUcy OONBIIMX W MallbIX YUCeNl ¢ IOMOILBI0 NECATUIHBIX
npobeit u cTeneHen yrcia 10.

AnreGpanyeckue BhIpaKeHHUs

[IpuMeHATh TOHATHE CTENeHW C LeNbIM IIOKasaTeleM, BhINOIHATD
npeoOpasoBaHusl BEIPaXKEHUH, CONEpPKAIUX CTENeHHU C LETIBIM T0Ka3aTeeM.

BLIONHATh TOXIECTBEHHbIE MPEeoOpasOBaHus PalMOHAJTBHBIX BbIPaKEeHHUH
Ha OCHOBE MPABUJT JIefCTBHI Ha/l MHOTOUIEHAMY 1 allre0paniecKuMu apoOsMHU.

PackapIBaTh KBaJAPATHBIM TPEXUICH Ha MHOXKUTEIU.

[IpiMeHsTH IPe00pPa30BaHys BRIPKESHIH NI PEILICHIS PAa3IUTHBIX 3aad 13
MaTeMaTHKH, CMEXHBIX TIPEMETOB, 13 PealbHON [IPaKTUKHU.

YpaBHeHHS] H HEPABEHCTBA

PemraTh JMHeHHBIE, KBaJpaTHbIC ypPaBHEHUs W palMOHAJbHBIC ypaBHCHHA,
CBOJSIIMECS K HUM, CUCTEMBI IBYX YPaBHEHUM C JABYMs IIEPEMEHHBIMA.

[TpoBOUTE MPOCTEUILINE HCCIIEA0BAHNA ypaBHEHUH U CHCTEM ypaBHEHHH, B
TOM uHMclIe ¢ IPUMEHeHHeM rpadUIecKux Ipe/CTaBIeHH i (ycTaHaBIUBATh, UMEET
I¥ ypaBHEHWe WM CHCTEMa yPaBHECHHH DelIeHWs, eCld MMEeT, TO CKOJIBKO, u
npodyee).

IlepexOfUTb OT CIOBECHOH (OPMYIMPOBKA 3afadu K eé anreOpanuecKon
MOZENH C TIOMOIIBIO COCTaBIEHWs YPaBHEHHS WM CHCTCMBbI ypaBHEHHH,
MHTEpIIPETHPOBATh B COOTBETCTBUH C KOHTEKCTOM 3a/1a9H [IOJIy4EeHHBIN pe3yIbTarT.

IIpuMeHsTh CBOMCTBA YHCIOBBIX HEPABEHCTB JJid CPaBHEHMI, OLIEHKH,
pemaTh JMHEHHbIE HEPaBeHCTBA C OJHOM ITepeMEHHOM U HMX CHCTEMBI, /[aBaTb
rpauuecKyl0 HMJUIIOCTPALMIO  MHOXECTBa pelieHuii HEPaBeHCTBa, CHCTEMBL
HEepaBEHCTB.

@yHKIUH

[ToHMMAaTh ¥ MCIOJLE30BaTh (GYHKIMOHAIBHBIE MOHATHA W A3BIK (TepMHMHBI,
CHMBOJHUecKHe Oob603HAYeHUs), ONpeNensaTh 3HadeHue (QyHKIMHM M0 3HAYCHHUIO
apryMeHTa, OIpe/IeNATh CBOMCTBA (yHKIIMHY 110 e€ rpauKy.

CTpOHTB rpadyKy 5JeMEHTapHBIX QYHKIHUHA BU/JA:

=kix,y =x2,y =x3y =[x,y = <X, OIMMCHIBATH CBOMCTBA YMCIIOBOH
t’pyHKL{HH 1o e€ rpauxy.

K xonmy obyueHus B 9 Kjacce o6yyaromuiics IMOJTyYUT CIEIyIomue
TpeIMETHBIE Pe3yIbTaThl:

Yucna ¥ BbIYHCIEHHS

CpaBHMBATH ¥ YIIOPSAI0IMBATE PAIMOHATIBHEIC H MPPAIAOHATIBHEIC qucia.

BrmmoHATs  apudMeTHdecKue JeHCTBUs C  PalMOHAIBHBIMU  HCIAMH,
coyeras YCTHBIE ¥ IHCHMEHHBIC MPUEMBI,  BBIMOIHATE BBIYMCIIEHUS C
VppaLOHAIbHEIMH YHACTIAMH.



Haxom@Th 3HAYEHHUs CTeleHedl ¢ IeIBIMH MokasaTelsMd ¥ KOpHEi,
BLIYMCIISITD SHAYEHHS YHCIIOBBIX BBIDAKEHHH.

OKpyryisiTh AeHCTBUTENbHBIC YHCIA, BBIIOIHATE MPUKUIKY Ppe3yipTaTa
BLIYMCIICHHM, OLEHKY YMCIIOBBIX BBIPAXKEHUH.

VpaBHeHHsI H HEPABEHCTBA

Pemmarh JUHEHHBIE W KBaJpaTHble ypaBHEHUs, yPaBHEHH, cpoasIMecs K
HUM, TIpocTeHIIIe TpOOHO-pauoHaIIbHBIE ypaBHEHU.

PemmaTh CHCTEMBI [BYX JIMHEHHBIX ypaBHEHHH C IBYMs MEPEMEHHBIMA H
CHCTEMBI IBYX YPaBHEHHI, B KOTOPBIX OJIHO ypaBHEHHE HE SIBIISIETCS JIMHEHHBIM.

PemaTh TEKCTOBBIE 3aladd anredpandeckKuM crrocoboM € ITOMOILBIO
COCTaBJIeHYs] YPaBHEHMUS WU CHCTEMBI IBYX ypaBHEHUH ¢ ABYMs EpeMEHHBIMH.

IIpoBORUTE MPOCTEHIINE MCCIENOBARMNA ypaBHEHUU ¥ CHCTEM ypaBHEHNH, B
TOM YHCIIe ¢ TPUMEHEHHEM IpapriecKux IpesicTaBIeHul (yCTaHaBIMBATE, HIMECT
¥ ypaBHEHME WM CHCTEeMa ypaBHEHMH pelleHus, ecid UMEET, TO CKOJIBKO, U
mpodee).

Pemarh JIMHelMHble HEPaBEHCTBA, KBaJpPaTHBIC HEPABCHCTEA, nu300paxxath
pellleHe HEPaBeHCTB Ha YMCIOBOM MPAMOH, 3aIMCHIBATh PEIIEeHKHe ¢ MOMOIIBIO
CHMBOJIOB.

PermaTh  CHCTEMBI  JIMHEMHBIX — HEPaBEHCTB, CHCTEMBl  HEPaBEHCTB,
BKIIIOYAIOIIME KBaJpaTHOE HEPaBeHCTBO, w300paXkaTh pEIICHHE CHCTEMBI
HEepaBEHCTB Ha YUCIIOBOM TIpSIMO¥, 3aIIMCHIBATE PElICHUE C IIOMOLIBIO CHUMBOJIOB.

Mcrionb30BaTh HEpaBeHCTBA IPK PEIICHNN PasIUiHbIX 3alat.

OyHxuMH

Pacrio3naBaTh (QYHKIMM H3YHYEHHBIX BHIOB. TToka3biBaTh CXEMaTUYECKH

pacIojoXeHne Ha KOOPIMHATHOMN IIOCKOCTH rpaduKoB QYHKIHI BUOA: Y = kx, y
—kx+b y=kiky=ax2+bx+cy=x3 y =x, y = |x|, B 3aBUCHMOCTH OT
sgaueHud K03(GPUIUEeHTOB, ONUCHIBATD cBOMcTBa HYHKIWH.

Crpouts U H300pakaTh CXeMaTHICCKH rpadukd KBaJpaTHIHBIX byHKIHH,
OLIMCEIBATH CBOMCTBA KBaAPATUIHEIX QyHKIIHA 110 AX rpaduKam.

PacrosHaBaTh KBaApaTHUHyio QYHKIMIO 10 hopMyIe, MPUBOAUTE TIPUMEPBI
KBaJApATUIHBIX (yHKLIUHA U3 peasbHON XKH3HY, QU3UKH, [COMETPHH.

YpcioBbie MOCIEI0BaATEILHOCTH H MPOrpeccHu

Pacro3HaBaTh apuPMETHUECKyl0 U IEOMETPHIECKYIO IIpOrpeccud Ipu
pasHbIX criocobax 3af1aHus.

BLIDONHST, BBMMCJIEHHS C  HCIONB30BAHMEM GopMyn n-ro HjeHa
apudMeTHIeCcKOH 1 reOMeTPUYECKOH POrpecCri, CyMMB! HEPBEIX 1 YJIEHOB.

N306pakaTh dleHbl IOCHE/0BATENbHOCTH TOykaMd HA KOOPIMHATHOM
ILJIOCKOCTH.



B TOM
POBBIX

PemaTh 3a1aud, CBA3aHHBIE C YHCIOBBIME TOCIIENOBATENbHOCTAMIL,
yuclTe 3a7a4¥ U3 PeanbHOM XKU3HHU (C MCTIOIB30BAHUEM KabKyJIATOpa, I}

TEXHOJIOTHH).
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MUHHACTEPCTBO IIPOCBEINEHNS POCCUMCKOM ®EIEPAIIAN
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Lescico-segee niiotre.
&

MOY CII Ne 123

COI''TACOBAHO VTBEPX/IEHO
samecTuTelNb aqupektopa  aupexrop MOY CIII
o YBP Nel23 7/ /}/m w €7 o5 E£EFS

ﬁM
ol OF OF 2025,

%e%” Afpngc@/’ M7= %Mﬂz et/ ﬂg

PABOYAS ITIPOTPAMMA
(ID 3719021)

yueGHOro kypca «I'eomerpus»

s obywarormmxcst 7-9 KiaccoB

Boarorpan 2023



IMOSICHUTEJIBHASA 3AIIMCKA

TCeomeTpusi Kak OJMH W3 OCHOBHBIX DasJeiOB I[IKOJBbHOH MAaTeMaTHKH,
MMEIOIIHI CBOEH LIeIbI0 O00ECIeUnTh M3yYeHHe CBOMCTB U pa3MepoB (Uryp, UX
OTHOIIEHHH M B3aUMHOE pAacCIONIOXKEHWEe, OINUPaeTcs Ha  JIOTHYECKYIO,
JI0Ka3aTeNIbHy0 JTUHUIO. [[eHHOCTh M3y4eHMs NeOMETpUM Ha YPOBHE OCHOBHOIO
061mero o0pa3oBaHus 3aK/IF0YaeTCsl B TOM, YTO 00yYalOIIUHUCs YUUTCS TPOBOAUTE
I0Ka3aTebHBIE PACCY)KICHNUS, CTPOUTh JOTMYECKHe YMO3AKIFOUeHNs, 0Ka3bIBaTh
VCTHUHHBIE YTBEPXKIECHHS W CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, MPOBOAUTE
pAacCyXIEeHHsi «OT IIPOTMBHOIO», OTJIMYaTh CBOMCTBA OT  TpPU3HAKOB,
(hopMyTHpOBaTh OOpaTHEIE YTBEPIKACHHUS.

Bropoil IeNmbI0 W3yueHHs TeOMETPUM SBISETCS WHCIIONB30OBAaHHE €€ KaK
MHCTPyMEHTa IpH PeLIeHMH KaK MaTeMaTH4eCKHX, TaKk M NPaKTHIECKUX 3anat,
BCTpeUaloImxcsi B peanbHOM OkmsHM. OOydaromuics JODKEH HaydUThCS
OIPENeNIUTh TeOMETPHYeCKy0 GUTypy, ONMCaTh CIOBaMH JaHHBIH HEPTEX M
PUCYHOK, HaliTi IUIOMma/b 3eMebHOTO Y4acTKa, PACCUMTAaTh HEOOXOMUMYIO IHHY
OTITOBOJIOKOHHOTO Kabens wim TpeOyeMble pasMepbl rapaxa Ijis aBTOMOOHIIL.
DTOMY COOTBETCTBYET BTOPAs, BBIYMCIHUTENIbHAs JIMHUA B U3YHCHUH ICOMETPUH.
IIpu pelmenuy 3a1a4 NPaKTHIECKOrO Xapakrepa O0ydaroIluics yIMTCs CTPOHMTH
MaTeMATHYeCKHe MOJENM pEAlbHBIX JKM3HEHHBIX CHUTyaldd, TpPOBOIUTH
BBIUMCIIEHNS ¥ OLIEHHBATh aJIeKBATHOCTD IIOJIy4E€HHOTO pe3yabTara.

Kpaiine BaXHO NOTYEPKUBATHL CBA3M TEOMETPHU C JPYIAMH y4eOHBIMU
TpeaMeTaMi, MOTHBHPOBATh MCIIOJIb30BATh OIPE/eIeH)s TeOMETPUIECKIX buryp
VY TIOHSTHI, NEeMOHCTPHUPOBATH NpPYMEHEHHE MONydIeHHBIX yMEHUH B (H3HMKE U
TexHHKe. DTH CBI3M Haubolee sApKO BHUAHBEI B Temax «BeKTops»,
«TpHroHOMeTpUYecKHe —COOTHOIIeHHs», «Meron koopauuar» u  «Teopema
[Tudaropar.

Vuebupii Kypc «eoMeTpHsa» BKIIOYAET CIEAYIOILNE OCHOBHBIC pa3/elibl
comepxanms: «eomeTpudeckue GUrypsl W HUX CBOHCTBa», «¥3mepenue
reOMETPUYECKUX  BENHYMH», «JleKapTOBbI ~KOOPJMHATBI ~Ha  IUIOCKOCTH,
«BexTopb», «JIBrmkenus mwiockocT», «IIpeobpazoBanus MOA0GHS.

Ha usygenue yaebHoro kypca «'eomeTprst» oTBOAUTCS 68 daca: B 7 KIacce —
68 uacos (2 yaca B HEZIENIO).



COJAEPKAHUE OBYUEHMAA
7 KJIACC

HauansHble TOHSTHS reoMeTpui. T04Ka, mpsmast, 0TPE3oK, JIy4. Yron. Buisl
yrioB. BepTHKaibHbIE W CMEXHBIC yIVIBL. Buccekrpuca yrna. JlomaHas,
MHOroyronpHUK. [TapasnenbHOCTh ¥ NEPIEHAUKY IAPHOCTE MPSMBIX.

Cummerpuutbie  Gurypsl. OCHOBHBIE CBOMCTBA OCEBOM CHMMETPHH.
IIpyMepsl CUMMETPHUHU B OKPYIKAFOIIEM MUPE.

OCHOBHBIE TIOCTPOEHMS € TOMOIIBI0 HUPKYJIA M nuHeMKu. TpeyroibHHUK.
BricoTa, MeauaHa, OUCCEKTpuUca, UX CBOMCTBA.

PaBHOGE/PEHHbIl ¥  PABHOCTOPOHHMH  TPEYTrOIbHHKH. HepaBeHCTBO
TpEeyroJbHUKA.

CpolicTBA ¥ IpU3HaKd PaBHOOEIPEHHOTO TPeyroJbHAKA. ITpuzHaku
paBeHCTBA TPEYTOJIBHUKOB.

CpoiicTBa ¥ MPU3HAKH MapajiebHbIX NPAMBIX. CymMa yTIJIOB TpeyTroJbHUKA.
BHemHye yribl TpeyrojbHUKa.

[TpsiMOYTOJIBHBIM  TPEYTONBHUK. CBOMCTBO MeJWaHbl MPSIMOYTIOJbHOTO
TpeyrojbHUKa,  NPOBEAEHHOM K  THIOTEHY3C. [lpusHaku  PaBEHCTBA
NPAMOYTOJBHBIX TPEYTOLHUKOB. IIpsMOYTOTBHEIA TPEYTOJIBHUK C yITIOM B 30°.

HepaBeHCTBa B T€OMETpHH: HEPABEHCTBO TPEYTOJIBHHIKA, HepaBeHCTBO O
JUIMHE JIOMaHOM, Teopema O OOJbIIEM YITe U GoJIBIIIell CTOPOHE TPEYroOJIbHUKA.
IleprieHAVKYJIAP ¥ HAKIOHHAL.

['eoMeTpruecKOe MeCTO TOYCK. BuccexTpuca yrina H cepeIMHHEIH
TepIIeHIMKYISP K OTPE3KY KaK IeOMETPUISCKUE MECTa TOUEK.

OKpyXXHOCTb M Kpyr, Xopha ¥ Juamerp, Hx cBoiicTBa. B3amMHOE
pACIIONOXKEHHEe OKPYXXHOCTH U IIPAMOH. KacaTenpHas ¥ ceKyllas K OKPYXHOCTH.
OKpy)XHOCTh, BIIMCaHHAd B YOI BrnucanHas M OINKCaHHAas OKPYXHOCTH
TpeyroJbHUKA.



ILIAHUPYEMBIE PE3VJBTATBI OCBOEHHSI ITPOI'PAMMbI
VYUEBHOI'O KYPCA «TEOMETPUSl» HA YPOBHE OCHOBHOI'O
OBIIEI'O OGPA30OBAHMAA

JMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pPe3yJbTaThl OCBOGHHS INpOrpaMMbl y4eOHOro Kypca
«["eoMeTpHs» XapaKTepU3yHOTCH:

1) maTproTHYecKoe BOCIIHTAHHE:!

MposIBIIEHHEM MHTepeca K MPOLLIOMY KW HACTOAIIEMY POCCUMCKOM
MATEMATHKH{, LIEHHOCTHBIM  OTHOIICHHEM K  JIOCTHIKCHHAM pOCCUMCKHUX
MATEMATHKOB M POCCHMCKOM MaTeMaTH4eCKOW IIKOJIBI, K HCIIOIB30BAHMIO STHX
JOCTYIKEHHUH B IPYTHX HayKax 1 MPUKIAIHBIX chepax;

2) rpaskJaHCcKoe H IyXOBHO-HPABCTBEHHOE BOCTIHTAHUE:

FOTOBHOCTBIO K BBITIOJTHEHMIO 00s3aHHOCTEH IrpaXIaHWHA W pealn3alliy €ro
npaB, TpeACTAaBIEHHEM O MaTeMaTM4eCKuX OCHOBAaX (bYHKLMOHUPOBAHUS
PasIMYHBIX CTPYKTYp, ABJIEHUH, MPOLEYP TP IaHCKOTO obuiecTBa (Hampumep,
BEIGOPBI, OIIPOCHI), TOTOBHOCTEIO K 00CYXKASHUIO STUIECKUX rpo6JieM, CBS3aHHBIX
C IpaKTHYECKUM [PUMEHEHWEM JOCTIDKCHHH HAyKW, OCO3HAHHEM BaXHOCTH
MOpAJIBHO-3THYECKHX IPUHIIUIIOB B JIESTEILHOCTH YHEHOT0;

3) TpyaoBOE BOCTIUTaHHE:

YCTAHOBKOW HA AaKTHBHOE ydYacTHe B pEIICHMM MpPaKTHIECKHX 3alatd
MATEMATHYECKOM HAIpPABIEHHOCTH, OCO3HAHMEM BAXHOCTH MaTeMaTHIECKOro
06pasoBanysl Ha NPOTHKEHUM BCEH XKU3HH LA yCIemHo# MpodecCHOHAIbHON
NeSTebHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUH, OCO3HAHHBIM BEIOOPOM H
[10CTPOEHHEM MHIUBUIYyaTbHOM TpaeKTOpKuK 00pa3oBaHus 1 KUSHCHHBIX IUIAHOB C
y4ETOM JIHYHBIX HHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIUTAHHE!

CIIOCOBHOCTRI0 K SMOLMOHAIBHOMY M OCTETHYSCKOMY  BOCIIPHATHIO
MATEMATHIECKHX OOBEKTOB, 3ajad, pEIIeHHH, PacCyXICHUH, YMEHHIO BUICTH
MaTeMaTHIeCKHe 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAY9HOr'0 MO3HAHHUSA:

OpuieHTalyeldl B JCATENHHOCTA HA COBPEMEHHYIO CHCTEMy HAyHdHBIX
TpeCTaBeHni 06 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHA HC/IOBEKaA, MPUPO/E! U
oGmecTBa, MOHAMAHMEM MaTeMAaTH4ecKOd HayKu Kak Chepsl YeJI0BeYECKOU
NesITENBHOCTH, STAloB €€ PasBUTHA M 3HAUMMOCTH I PasBUTHA MHMBUIU3ALHIH,
OBJIAZEHAEM S3BIKOM MAaTEMaTHKU ¥ MAaTEMaTUYECKON KyJIbTYpOU Kak CpeCcTBOM
[O3HAHWA MWpPa, OBIAICHUEM MPOCTSHIIMMU HABBIKAMH HMCCIIeIOBATENIbCKOM
NesITeIEHOCTH,



6) ¢u3mueckoe BocHHTaHHe, (POPMHUpPOBAHHE KyJbTYpbI 3[A0pOBbSl H
IMOLHOHAJLHOTO 01aronoJyYus:

[OTOBHOCTBIO IPUMEHATh MaTeMaTHYeCKde 3HAaHUA B MHTEpecax CBOCTO
3[0pOBbs, BEJIECHMA  3I0pPOBOrO obpasa Xu3HM (3MOpOBOE  MUTAHUE,
cOQaHCHPOBAHHBIA PEXHM 3aHATHH M OTIbIXa, PErylipHai buzuueckas
aKTUBHOCTb), C(HOPMHPOBAHHOCTBIO HABBIKA pediieKcuy, NpU3HAHHEM CBOETO
IpaBa Ha OMIKOKY M TAKOTO XKe IpaBa pyroro 4eIoBexd,

7) 3K0JIOrHYecKoe BOCIIUTAHHE:

opUeHTaLel Ha MPUMEHEHIE MaTeMATHICCKUX 3HAHMP I pelleHus 3a1a4
B 06JACTH COXPAHHOCTH OKpYXaloIleH Ccpelpl, MIaHUPOBaHMA MOCTYIIKOB u
OLICHKHA WX BO3MOXKHBIX IOCIENCTBUM I OKpy Karoleil cpezibl, 0CO3HAHUEM
r106aTBPHOr0 XapakTepa SKOJIOrHIecKuX npodnem 1 IyTel UX PeLIeHHUs;

8) aganTauusi K H3MEHSIIOIHUMES YCIOBHAM couMAJTLHON M MPHPOIHOH
cpelbl:

FOTOBHOCTBIO K NEMCTBHSAM B YCIOBHAX HEOIPEICNEHHOCTH, MOBLIIICHHIO
YpOBHsI CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTHIeCKYo IesTeNbHOCTh, B TOM YHUCIIE
yMeHHe YYHThCS Yy NPYrHX JHOJeH, Ipro6peTats B COBMECTHON JEATENBHOCTH
HOBBIE 3HAHS, HABBIKM ¥ KOMIIETEHIMY U3 OIIbITA APYTHX,

HeoGXOMMMOCTBI0 B (DOPMUPOBAHMM HOBBIX 3HAHMH, B TOM HHCIC
(opMyHpOBaTh UIEH, IIOHATHSA, THIIOTE3BI 00 00DbeKTax U SBIECHUAX, B TOM YHCIIC
paHee HEW3BECTHBIX, OCO3HABaTh nedunuTel  COOCTBEHHBIX  3HAHWMH M
KOMIIETEHTHOCTEH, TTaHNPOBATh CBOE Pa3BUTHUE;

CHIOCOGHOCTBIO ~ OCO3HABATh  CTPECCOBYHO — CHUTyalyio,  BOCHPMHMMATDH
CTPECCOBYIO CHTYal[MI0 KaK BBI3OB, TpeGyromuil KOHTpMep, KOPPEKTHPOBATH
PUHYMAeMble pelleHus. ¥ [eHCTBUS, (GopMy/IMpOBaTh U OLEHUBATh PHUCKH U
ToCIeNCTBUS, GOPMUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI
[lo3HaBaTeIbHbIe yHHBEpcaIbHbIe yaeOHble AeHCTBAS

basoBble Jornyeckue AeicTBUs:

e BBIBISATH M XapaKTepU30BaTh CYIECTBEHHbIC NPHU3HAKA MaTeMaTHIECKAX
06BEKTOB, IOHSATUM, OTHOIIEHWM MEXIy MOHATHAMH, hopMynHEpOBaThH
ompeneNieHus  TOHATHH,  yCTAaHABIMBATH CYLIECTBEHHBIH  IPH3HAK
KnaccuUKaluy, OCHOBAHMA U5 0600IIeHUs] ¥ CpaBHEHUs, KPUTEPHUH
TIPOBOJMMOTO aHAJIN3a;

e BOCIPHHHMATb, (QOPMYJIHUPOBATE U npeo0pa3oBEIBATE  CYXICHHUS:
yTBepIUTENbHEIE W OTPUIATENbHBIE, CAUHUIHBIC, yacTHLIE ¥ OOIIHe,
YCIIOBHBIE;



e BLISBJISTH  MaTeMaTHueckue  3aKOHOMEPHOCTH,  B3aWMOCBi3M  H
nmpoTuBopeurs B (akrax, JaHHBIX, HAOMIOZEHUSIX WU YTBEPKICHUAX,
TpeuiaraTh KpUTEPUH JUIS BBIABICHUS 3aKOHOMEPHOCTEH M POTHBOPEYHHL;

e JleNaTh BBIBOJBI C WCIIONB30BAHMEM 3aKOHOB JIOTMKH, NEAYKTHBHBIX H
MH/YKTHBHBIX YMO3aKIIIOUeHHH, yMO3aKIIIOUeHNH [10 aHATIOT UM,

o pasbupaTh [OKA3aTENbCTBA MaTEMaTHYCCKUX yTBEPXKIEHUH (TIpsiMBIe U OT
TIPOTUBHOTO), MPOBOAUTH CAMOCTOATENBHO HECIOKHBIC Jl0Ka3aTeNbCTBa
MATeMAaTUYEeCKHK (DAKTOB, BBICTPAMBATh apPTyMEHTAIMIO, IIPUBOAMTE
[IpUMepBI ¥ KOHTPIPUMEPDI, 000CHOBBIBATH coOCTBEHHbBIE PACCYKACHUS,

o BBIOHpaTh CHOCOO pelleHus y4eOHOM 3amatiu (cpaBHUBaTb HECKOJIBKO
BapUaHTOB pPEIICHUS, BEIOMpaTh Hamboee MOAXOMAIMHA C Y4ETOM
CAMOCTOSTE/IEHO BBIIETIEHHBIX KPUTEPHUEB).

BasoBble HCCJaeI0BaTeIbCKHE NeHCTBHS:

o MCIONB30BATH BOIIPOCH KAk HCCIENOBATENbCKUN MHCTPYMEHT IIO3HAHHMA,
bopMyIMpOBaTh BOIPOCE, QuUKCUpyIOLIKe TMPOTHBOPEUHE, npoGnemy,
CaMOCTOSITEJBHO YCTaHAaBIMBaTh MCKOMOE U JAHHOC, (bopMUPOBAThH
THIIOTE3Y, ApTYMEHTHPOBATh CBOKO MO3UIHUIO, MHEHHE;

e INPOBOAUTH IO CAMOCTOSTENEHO COCTABICHHOMY  IUTAHY HECJIOXKHBIN
SKCIIEPUMEHT, HeGOIBIIOE MCCIe[OBAHUE 110 YCTAHOBJICHHIO ocobeHHOCTEH
MATEMATHYECKOTO 06BEKTa, 3aBUCHMOCTeH 00BEKTOB MEXy COOOH;

e CAMOCTOSTENHHO (HOPMyIHPOBAaTH 0OOOIIEHNS M BBIBOABI 10 PE3yIbTATaM
TIPOBENIEHHOrO HAOMIO/IEHHS, HMCC/IEI0BaHNs, ONEHUBATL JIOCTOBEPHOCTH
TTONIy4EHHBIX Pe3yIbTaTOB, BBIBOJOB 1 000011IeHuH;

e TIPOrHO3MPOBATH BO3MOXHOE pa3BUTHE MPOIECCa, a TaloKe BBIZIBUTaTh
TIPEITIONOXKEHHS O €r0 Pa3BUTHH B HOBBIX YCIOBHAX.

PaGota ¢ nadopManuen:

e BBIABIATE HEAOCTATOYHOCTE H M36LITOUHOCTE WHGMOPMAUK, TaHHBIX,
HeoOXOAUMBIX IS peIleHus 3a1a4u;

o BBHIOMpaTh, AHAIW3MPOBATH, CHUCTEMATH3UPOBATL 1 HMHTEPIIPETUPOBATh
rHGbOPMAIMIO PA3TUYHBIX BULOB 1 (HOPM MPE/CTABNCHU,

o BHOMpaTh (opMy IpeICTaBieHHs HHbopmanuu H UILTFOCTPUPOBATh
peliaeMple 3aaud CXeMaMW, [uarpaMMami, MHOM TrpaduKod U HX
KOMOMHAIIUSIMU;

o OLEHWBATH HAASKHOCTH WH(OpPMAIMH IO KPUTEPHIM, MPEIIOKCHHBIM
yuuTeneM Win chopMyIMPOBAHHBIM CaMOCTOATEIILHO.

KoMMmyHHKATHBHbIE YHHBEPCAJIbHbIC yueOHbIe 1eACTBHS:

e BOCIPUHMMATH ¥ HOPMYIMPOBATH CYXKIECHUS B COOTBETCTBHHA C YCIIOBUSAMHU

¥ HeNaME OGIIeHHMs, ICHO, TOYHO, TPaMOTHO BBIPAXaTh CBOKO TOTKY 3peHUs



B YCTHBIX M MHUCHMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS 1O XOXY PEIleHUs
3aJ1a4i, KOMMEHTHPOBATh MIOJYy49E€HHBIN pe3yIbTaT,

B X0Jie 00CyK/IeHHs 3a7aBaTh BOIIPOCH O CYILECTBY o0cyxnaeMol TeMBI,
npoGeMsl, periaeMoil 3a1aur, BbICKa3hIBaTh M/EH, HAIENeHHBIE Ha [TOUCK
PElIEHMs, CONOCTaBIATh CBOM CYXICGHHSI C CYXACHHSIMH APYTHX
YYaCTHHKOB JMajiora, oOHapyXXUBaTh pasiHdMe M CXOACTBO IIO3MIHH, B
KOppeKTHOH (Gopme HopMyIUpOBATE Pa3HOIIIACHS, CBOU BO3PAKEHHS;
OPEACTaBIATs  pe3yNbTaThl  peINeHHWs  3aJadyd,  JKCIIEPHUMEHTa,
HCCIIEIOBaHMsA, IPOEKTa, CAMOCTOSTENBHO BEIOUpaTh hOopMAaT BEICTYIIIEHUS
¢ yu4€ToM 3a/1a4 IIPE3eHTAK U OCOOCHHOCTEH ayIUTOPUH;

TIOHMMAaTh ¥ UCIIOIb30BaTh NMPEUMYIIeCTBa KOMaHAHON U UHAUBULYAJIBHOMN
pabOTHI IIpH pellleHNH yueOHbIX MaTeMaTUIeCKHX 3a1ad;

NPUHUMATD LEJIb COBMECTHOW JEATEeNIbHOCTH, IJIAHUPOBATH OPTaHHU3allUFo
COBMECTHON paboThl, pacHpefensTb BHUIObl pabOT, JIOroBapUBaThCH,
o0cyxaaTh Ipolecc U pesyabraT paboTel, 00001IATh MHEHUS HECKOJIBKHX
h11{0)i ()7

y4acTBOBaTh B TIpynmnoBeIX Gopmax paboTel (oOcyxaeHus, oOMeH
MHEHHUSMHU, MO3TOBBIE LITYPMBI ¥ APYTHeE), BBIOIHATE CBOK YaCTh PabOTHI
U KOODIWHHUPOBATH CBOM JEWCTBUS C OPYTMMHU YJIEHAMU KOMAaH[HI,
OLIEHMBATh KAa4eCTBO CBOEr0 BKJIaJa B OOIIUN IPOAYKT IO KPUTEPHSM,
c(OpMyITUPOBAHHBIM YYaCTHUKAMU B3aUMOJEHCTBUS.

PerynsiTHBHBIE yHHBepcaabHbIe YueOHbIE JeHCTBHS

Camoopranunsauus:

CaMOCTOSTENIEHO COCTaBJIATEL IUIAH, aJrOPUTM pPELUEeHUs 3a1a4u (UIH ero
4acTh), BBIOMpATh CIIOCOO pereHHs C y4€TOM KMEIOIIUXCS pPecypcoB U
COOCTBEHHEIX BO3MOXKHOCTEH, apryMEHTHpOBaTh U KOPPEKTUPOBaTh
BAapUaHThl PELIEHUH ¢ y4ETOM HOBOM HH(pOpMALUU.

CaMOKOHTPOJIb, IMOLHOHANbHbIH HHTENJIEKT:

BIIaJIeTh CIIOCO0aMM CaMOIIPOBEPKH, CAMOKOHTPOJIS MIpoliecca U pe3ysbTara
pelIeHus MaTeMaTH4eCKOH 3a/1a4H;

IIPEIBUIETE TPYIHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IIPH PEIIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHBBI B IESITEIEHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HaWIeHHBIX OIMOOK, BBISBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHE pe3yJIbTaTa AEsITeIbHOCTH MTOCTaBIeHHON LIENH U
YCJIOBUSIM, OOBSICHATH TMPHUYMHBl JOCTIKEHHS WM HEOOCTHIKEHUS ILIelH,
HAXOJUTh OIUOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

IMPEAMETHBIE PE3YJIbTATHI



K xonmy oOydeHus B 7 Kiacce 00y4alOIIUiCsA IOIYUT CIEAYIOIIHe
IpeAMeTHBIE Pe3yIbTATHL:

Pacro3HaBaTh W3yYeHHBIE IEOMETpUYECKHEe (UIYyphl, ONPEACIATH HX
B3aMMHOE pACIOJIOKEHHe, H300paxarh TreoMeTpUdecKkue (Gurypsl, BBIIOIHATH
yepTeXH IO YCIOBHIO 3ajadu. F3meparth UHeHHBIE W YIJIOBblE BEJMYUHBIL.
Pemath 3214y Ha BEIYUCICHUE JJIMH OTPE3KOB ¥ BEJTUIUH YITIOB.

Jlenath rpyOyro OLEHKY JMHEHHBIX U YIVIOBBIX BEIHYMH MPEAMETOB B
peanbHOW JKU3HM, pasMepoB MPUPOIHBIX 00BeKTOB. Pasmuyarh pasMepbl 3THX
00BEKTOB 10 TIOPSAKY BEJIMYMHBL

CTpOUTH YePTEXH K TeOMETPHIECKAM 3a1adaM.

[Tonp30BaThcsl IPU3HAKAMEM PABEHCTBA TPEYTONBHUKOB, HCIOJB30BATE
MPU3HAKY ¥ CBOMCTBA PaBHOOGEAPEHHBIX TPEYTOIBHUKOB [PH PELICHIH 3a7ay.

IIpoBOAUTE JIOTHIECKHE PACCyXICHUs C MCIIONB30BAHNEM reOMETPHYECKUX
TEOPEM.

TTomb30BaThcs IIPU3HAKAME PABEHCTBA MPAMOYTOJBHBIX TPEYTOJIBHUKOB,
CBONMCTEOM  MeIWambl, IPOBENEHHOM K  THIOTEHY3e  [PAIMOYrOJHHOTO
TpeyroyibHIKa, B PELIEHIH TeOMETPHICCKUX 3a/1at.

OrmpeenaTh MapaienbHOCTh IPSIMBIX C TIOMOIIBIO YITIOB, KOTOPEIC obpazyer
¢ HEME cexyiuas. OmpenensTh MapajlielpHOCTh IPAMBIX ¢ MOMOIIBIO PaBeHCTEA
PACCTOSHUH OT TOYEK OJHOM MPSIMOH 10 TOUCK IpYro# mpsMOH.

Pemars 3a/1auy Ha KiieT4aToi Oymare.

ITpOBOWTH BBIUMCIEHUS W HAXOIUTh 9HCIOBBIC H OyKBeHHBIE 3HAUCHUA
YITOB B TEOMETPHYECKHMX 3ajiaqax C HCIONB30BAHNCM CYMMBI  YIJIOB
TpPEyroJbHUKOB W MHOTOYTIOJIbHUKOB, cBOMCTB yryioB, 0Opa3sOBaHHBIX IIPH
TepeceyeHut JBYX IMapalIeNbHbIX MPAMBIX cexylle#. Pemath MNPaKkTUYECKHE
2a1a4i Ha HAXO0XIEeHHE YTIIIOB.

BiiajeTh MOHATHEM IeOMETPUYEeCKOro Mecra TOMCK. VMeTh OnpefeiaTh
GUCCEKTPHCY yIJId ¥ CEPEeIMHHbIHA MEePIEeHIUKYISP K OTPE3Ky KaK reoMETpUYECKHE
MeCTa TOUeK.

@opMyIHpOBaTh OIpe/IeNeHus OKPYXXHOCTH M KpyTa, XOPZABI H auaMeTpa
OKPY/KHOCTH, TOJIB30BATCS UX CBOHCTBAMH. VYMeTh MPUMEHATh 9T CBOHCTBA NIPU
pelleHun 3a/1a4.

BianeTs MOHSTHEM OIMCAHHON OKOJO TpeyrojbHMKa OKDYXHOCTH, yMETb
HaxomuTh eé meHrtp. [lonp3oBaThes (akramMum O TOM, HTO OUCCEKTPUCHI YITIOB
TpeyronpHMKA IepeceKaroTcsi B OJIHOHM TOUKe, M O TOM, HIO cepeuHHBIE
MepIeH MKyY/IAPhl K CTOPOHAM TPEYTOJIbHAKA [IEPECEKAIOTC B OJIHO¥ TOYKE.

Braners MOHATHEM KacaTelbHON K OKPYXKHOCTH, I10JIB30BATHCA TEOpeMon o
NepIeH/IUKYJIIPHOCTH KacaTelbHO! 1 Pajfuyca, MPOBEIEHHOTO K TOYKE KACAHHS.



TTo1630BaThCs IPOCTEHIIAMU TEOMETPUIECKIMHI HEPABEHCTBAMH, TIOHNMATD
UX TPaKTUUECKUM CMBICIL.

IIpOBOIUTH OCHOBHBIE T€OMETPHIECKHE MOCTPOCHHUS C OMOLIBIO UPKYJIA U
JTVMHEUKH.

K xommy ofydeHus B 8 KJjacce o0yyaroIuiicss TONyUUT CIEIyronue
IpeIMETHBIE PE3yJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHIbI YETBIPEXYTOJbHMKOB, WX  3JIEMEHTEL
[IOJIB30BATHCH MX CBOMCTBAMH MPH PEIIEHHH F€OMETPUIECKUX 3a/1ad.

[TpuMeHsATH CBOMCTBA TOYKH IIEpeceveHus MEInaH TpeyrojbHUKa (LeHTpa
Macc) B pelleHuH 3a1a4.

BrazeTh TOHSATHEM CpeJHEed JIMHUM TPeyrojbHUKA U TPANCLyy, TPUMEHATE
UX CBOWCTBA IIpY pELICHHM IeOMETPHIECKUX 3ajad. [Tonp30BaThCs TEOPEMOM
daseca 1 TeOPEMOii O TPOIOPIHOHAIBHBIX OTPE3KaX, MPUMEHATE HX JUTA pelIeHus
NpakTUHECKUX 3aa4.

TIpUMeHsTH IPU3HAKK [O0A00Us TPEYroJIbHUKOB B PEIICHHH reoMeTPUIECKUX
3a/ad.

[Toms3oBaThes Teopemod [ludaropa mis pelIeHHS IEOMETPHIECKMX H
npaktudeckux 3agad. CTpouTh MaTEMATHIECKylo MOZIEIb B MPaKTUIECKHX
3a1auax, CAMOCTOSITEBHO JIENaTh YePTEXK U HAXOMUTH COOTBETCTBYIOMINE JTHHDL.

BiiajeTh MOHATHSAMH CHMHYyCa, KOCHHyca M TaHreHca OCTpOro yria
MPAMOYTONBHOTO TPEeyroyibHuKa. 110/1630BaTbCs STUMH IOHATHAMH JUIsL pelLeHHs
IpaKTU4IeCKUX 3a1a4.

BrIuuciisth (pasIddHBIMA CrIoco0aMu) IUIONIaah TPeyroNbHUKA 1 TUTOILIA K
MHOTOYTONBHBIX ~ (uryp —(IONB3ydACh, TIe HEOOXOIUMO, KAIBKYJIATOPOM).
[IpUMEHSATH MOJTyYeHHbIE YMEHHs B IPAKTHICCKUX 3a/adax.

BiazeTh MOHATHSMM BIMCAHHOTO H IEHTPAIBHOrO yrid, MCHOMB30BATE
TeOpeMBbl O BITHCAHHBIX yIJIax, yriaax Mex iy xopaamu (CeKyIIMMHU) U yTiie MEXIy
KacaTebHOW ¥ XOPHOW NPHU PEIIeHAN FreOMETPHIECKHX 3a1at.

BiiafieTh MOHSTHEM OIMCAHHOTO YeTHIPEXYroJibHUKaA, NMPUMEHATE cBOHcCTBa
OIMCAHHOTO YEeTHIPEXYTONbHUKA IIPU PEIICHIY 3a1a4.

[IpuMeHATH IONydYeHHbIe 3HAHUS Ha MPAKTHKE — CTPOUTH MaTeMaTHYECKHUE
MOJIENH TSl 38/[a9 PEANbHON KU3HA U [IPOBOJUTE COOTBETCTBYIOMWIHE BEIYVICIICHYS
¢ TpUMEHEHWeM IIOf00us M TPUTOHOMETPHUH (momb3ysich, A€ HEOOXONHMMO,
KaJbKYJISTOPOM).

K xommy ofydeHus B 9 Kjacce obyuaroIuiics MOMYYUT CleAyIome
TIIpeIMETHBIE Pe3yIbTaThl:

3HaTh TpUrOHOMeTpHYecKrhe GYHKIMH OCTPBIX YIJIOB, HAXOLMTE c uX
[IOMOIIBIO PA3IMYHBIE DJIEMEHTBl NPSIMOYIoJIBHOTO TPEyrOJbHIKA («perieHue



IPSIMOYTOJIBHBIX TpeyronbHAKOBY). Haxomuts (¢ OMOLLIBO KaIbKyJIITOPA) JUTHBI
W YTIIBL U151 HeTaOIMIHbIX 3HAueHWH.

[Tonp3oBaThes hopMmyIaMy MPUBEAEHUSA U OCHOBHBIM TPUTOHOMETPHIECKHUM
TOXIECTBOM IJI HaXOKICHH COOTHOIIGHUN MEXAY TPUTrOHOMETPUIECKUMHU
BeNTMUMHAMH.

MCIIOIB30BATH TEOPEMBI CHHYCOB M KOCHHYCOB JUIS HAXOXKICHHA PasiIAIHBIX
5JEMEHTOB TPEYTONbHUKA («pelIeHue TpeyroNbHUKOBY), NPUMEHATh HX IPH
pelleHny TeOMETPUYECKUX 3aad.

Bragers IMOHATHSIME  [PeoOpasoBaHus mogobus, COOTBETCTBEHHBIX
SeMEHTOB IoA00HbIX GHUryp. [10Ib30BaTHCS CBOMCTBAMY no100us IPOU3BOJIBHBIX
duryp, yMmeTb BBIYUCIATH JJIMHBI M HAXOLATH yrasl Y MOZ0OGHBIX GHUIYD.
IIpuMeHSATh CBOWCTBA momoOus B MPAKTHUECKHX 3afadaxX. YMETh MPUBOIMTH
TpUMepBI OJ0GHBIX GUTYp B OKPYIKAFOIIEM MHUPE.

[ToB30BaTHCS TEOpEMaMy O IPOU3BEICHUH OTPE3KOB XOP, O [IPOM3BEAECHUH
OTPE3KOB CEKYIIUX, O KBaapaTe KacaTeNIbHOM.

[Tonp30BaThCsA BEKTOpaMH, MOHMMATh HX reoMeTpUYECKAi 1 (pu3HdecKul
CMBICH, TPUMEHSTh WX B PEIICHHM TIEOMETPHYCCKUX H ¢usmyeckux 3ajad.
[IpUMeHSATh CKaTAPHOE POU3BEICHNE BEKTOPOB T HAXOXKJIeHUs JJIMH U YTIIOB.

Ionb30BaThCS METOZOM KOODAWHAT Ha IUIOCKOCTH, IPUMEHATH €ro B
pelIeHHH FeOMETPUYECKHX 1 MPAKTHICCKUX 3a1ad.

BiiafeTh TOHATHAMY MPABHIBHOTO MHOIOYTOJBHMKA, JJTHHBI OKPYXHOCTH,
JUTHHBI IYTH OKPYXHOCTH ¥ PajliaHHOM MEpbl yria, yMeTh BBIUMCIIATH ILIOIIA/b
Kkpyra u ero yacteii. [IpyMeHsTh MOy CHHbIC YMCHIT B MpaKTUYECKUX 3a/ia4ax.

Haxomuth ocd (WM LEHTPbI) CUMMETPUH duryp, TPUMEHSTH JBMKCHUA
[JIOCKOCTHY B IIPOCTEHUIINX CIIydasx.

I[IpUMeHATH TOMyYEHHBIC 3HAHWS Ha TPAKTHKE — CTPOUTH MaTEMaTUYECKHE
MOJISITH I 3amat peasLHOM XU3HU ¥ MPOBOIUTH COOTBETCTBYIOLIME BEIYACICHHNA
¢ TpUMeHeHHeM Hono0ws W TPUrOHOMETPUICCKUX QyHKUuH (MONB3yACh, IS
He0OXOIMMO, KAIBKYIATOPOM).



0 1 ¥ 89 | ANVIOAII O11 §00Vh OGLOHhALOX HAIO0

m|uw".u..m|_.$ [JAT00Spa t//5dn{] f u r .
| SIOT] EYOLOMIOH] I ¥ MMHEHE SMHAITQOQO ‘OMHAdOLEO] | __ c |
r .u.uN.UW.m.ﬁmhx:._.OOmﬁﬂ‘_.F_ﬁmQH_: - e : E ! el . . WSE.UOQ.,.HOOH—. " ._.
SO]1 BI2LoUIgH] _ I 2 om1oRud1oW09 T “IAdX ¥ 91O0KADIO | 4
“..m.m&ﬂ_mﬁ.‘,_z.oo,@.:%82_ e s ST o ewmmaroied |
YOI exaLouIgny ! vl qo1r1k eWNAo ‘arawkdi oiguairarirede] | t
—_——— ———— I—. ‘|-ﬁ|uom - .F—. ”mQ . — ._ |||||| —— —_——— —_— —_——— - ..‘m|||.-|.l| —— —— - —_— —t— .||-|‘_
873G 1H3L/mroospawyisany ' | 7 _. IDIMHIEOIRSAT 7|
MOI] eiXo1ourguyq | _
. : :A.um | nE_ S — —t - 0 I SRR ——— S |i|.|__
2 brge] ‘0 QWIS 1
st gt L | ¥1 xnioahudronoal ouHodoWE]] "BELOHOED XH T4
MOIT ed210Mronqg | m
u 19dKaud amioonudronoal ouImue120d] | _
= - N S | SRR Sl i ; I _
199d £2ad _ ..
roged raroged | 7
srgu4IraLedgocedgo ._ 0130g ranwediodu
amponuidedyy | sramarodinoy /I 5\
(sragoddmi) | WoL 1 dorarced IMHEIOHIWHEBE
a1 aHHOdLIDIE, 900%h 091IILHI0)] |
DOIVICA L

AMHVIOdUHVICIT AONDThMLVINAL



 900%h 091I9LHI0Y]

I
(N |
E—
I
[
S——
——
CR—
EE—
E—
ER—
(INERT: |

e e T

dOMUHAr0IAedL vatonosed exensudn udy _ 1z,

7 gowumaroikedy earonosed exensndu ud] 1 __. oz |

: T goommaroiedy earonoaed exencudn ud, P I 61
) - gonuHarolfadL earonoged exeneudn ud: rr 5L 81 _.

goxuH4aIrokadL earonaged eyereadn ud | L1

aounanrokady earonoaed exenendn udy, 91

: x«m@:& x.a:m.ma 0 guuarraeIoradi sHRUgdoN 1 xesuHar01kadL xianged 0 SULEHOL| 6]
oMo IAoWKdII €1 XITHHAIHELO0D ﬁbm&. qrremorrt u drowuda] | T pl p
2OMUHAI0IKOWBAII €M XITHHOIrAB1O00 dx‘:\_e arermorrt 1 drowudoy] €1
gorra4 ¥ goxeadio OMHAIOMRIIE “HURHIAE XIIO0IIA " xﬁmmomsq mmﬁmozmﬁ 71 :
4OILIA 1 503E2dL0 SMHAIOURIIE ‘HHLHIE XI9HOILIA ¥ XITHHOHHI! QHHIAOWEY] 11 ._

qo1r1A 1 2OyEad 10 SMHAIOMAIGE ‘HARHIAE XITHOIIA H XITHHOHHI I ouHadoOWE] 01
moE% u moamunﬁo mmyumwmﬂm HURHISE XI960IIK 1 XITHIOHHI onHadoWe] i 6

- N N jq1r1k sraHaIreMIdod U SN | 3

= e [a1r1k ornareHLdod U SN B L

TR L S 11k oranareyuIdod B SHXAN) 9
: e W 11K oranaireynidod 1 SITHNON) <

- =l |1k omnareswidod B OMION) B

o - 191K orgHaIey Lo H ATHNEN)) | ¢

PR i  keHewor SWMEAKOIKOIOH T

Ty - mm - 19119990 u:mourm&ozoﬂ ommue1o0d]] 1

|
edodA enwa ], | L/ G\
DIOVINA L

ANHVIOdUHVI'I HOHhOJAOI



::mmruoon_on mn_n oﬁmmmmo.mmawo EE% um:momoaoomqo u oﬁﬁﬁmﬂﬁoﬁog oumexalr 1oadief I |
e R e T pomboeo xiawkdn xiqrauainreden __. T
ivHoRoosdon udi arHHRE0sedQO “MILIA SHHHOJOLOOHTO | JITHHOEIOLIE100D “DHIIENIL 1oadye] | v _
. ) N _ &o.wmhwwﬁ.ﬁmzma: xiqnarrorrreden A_ . |_
unnonooadan udu siaHHEg0gRAQO “19ILIA oxmmomgoomqo H QIHHOTIILIIELI000 “QUIeNKal LoadeH 1y _
| pomAeo xiawkdn xianarorireden | i
xxmmrooun_on udn mzmmmmo.mma@o ‘arak mmmmoaopoomqo ¥ SITHHEOEIOLOEL00D DHIITRNCRIr 10dd e | o7 |
e el o ququw xrawgdu xiguarrareden | |@m_
s:mowuuumo: udu ozmmmmomﬁ.a@o EF;. msm:omoeoo:ﬁo u uﬁ:mompo,ﬁompcou ‘ommexar 10adyey] | _
..... T ermmnay Lerk1o0u HIALE] T
- - RELOMOED XU ‘orandu aianarariede] | T LE
L mEarolkad 5. wor on e1oged KeHarodLIHOY _T og
N oOm d WOIrIA o ymHaT01kadL maHaroIKonEd _r [
j - AN oom g Eoim e —Ten e e
. =T " pmdiowoes g earonsgedoH | 52
el ] Rt B ~ pudiowool g earonogedoH | Z€ |
- g . oy 2t “amdiowool g earonosedoy | 1€
“a T - g T umdiowooldvamomemedoy | o€
e e o emHar01kadL Ecmmu%@%mm&usomu u wrenend[] _ T 6%
- yumaroufods olonHadTegoHewd eaI0K0"D H WwieHEHA[] | 8T
T L emHaroIkedL olonHadTagoHaed BALOHORO B WEHEd]] | T
e N m e It | T bImMEAroIAedL ouHHOdo100HEEd H AITHHAAIOQOHER] 9z
T T 3eAHOLOLAL ¥ HOHHaYag0dl ‘@xHHAI0IAadL oJoHgI0IKoNEdI [GHEHTOW 0410H0E) | ST
— ﬂmmﬁaﬁ_f um_ommoqomomﬂ_;mwyammmw OIOHAIOIAONEdI [HBHIIOW 0G10H0E) | T |
S - goxuHaIroIAadL xigHIroIKonsdn eaLonaged wieneud] | €T 4
. : - moummm:o,&u& leanoﬁoﬁmm: mm&o:um& anmsmﬁ _ TR _



il eroged ¥endrodinoy KesoIoLy | 99 |
A ~|- ) ]-|_ o : ©OORINT h.._mom? 4OTOLON ¥ :E.mmou I XITHEOHOO HHHEHE om:oﬁ.@owo u o:mwao.ﬁmom <9

: g - W __--4_i...-_-| - mxzoo&oo: SMI0aRHALINOD | bﬁm 1 mHooEi&_O._ owal ou eroged geHarodiHOY ,. 39

| . 1 _ gl " ommood1o01 BH MEEIEE SMMHSI0d | _ . €9
_ I m oMHo0d1o011 BH HEEYEE QHMUALO0A] __ 79
__ I - e © yEHAr0IA>dL § KeHHEOMIS “TLOOMIAIO | 19

_1|- I i LT _ g " yumaroikadr € KeHHEOMIE nﬁuo.mu&_ngol_ﬂ 09

- I _ e & ¥ eSMHAIOIKoL OL0NO KEHHEOHIIO “ALO0MIADIO | & |

™ I T - _ i T eSHHAIOIKodL OL0NO KEHHEOHIO ‘9I00MKADIQ | 86

. . I . _ i a MOROL BLO2W o:muorm&mzoor_ e aﬂaﬂxmﬂmvuauc xﬁmmmﬁomoo u eondiyooong | T {E |

B I o e " xenewres g ousoHowHdI ‘ [JAL] O umﬁm.wm,m- T ge |

= I ) N _ i ] xmrmqmmmummomozma: LIALI © ouIBHO[] |  SG _

- I o " . | . i ] 01£  KeHHROUIE “L00MKADI) | ¥S |
B 1 I i " - ' 1r0I£ 9 KEHHBOHIE ﬁwoomﬁh&ﬁo N mm
T 1 P . - T moomwAdwo v semaameowy | S

o [ “u I L g |  pEIOMOSO XM ‘droweny 1 19rdox “9100mKAdIQ | g |

..... I o _ = .wwwmmmoumo& moEw wémxmul uﬁsﬁmu mﬁmmmuq:m%m_. owor om proged KeHarodiHOY | 0S

. 1 il T T T pmmaroikediMIIA oMHMOHY | b

. I | N _| |||M | | | | !- - ) =" ammmmnoiom.ww.ﬁ .ummﬂnmwm”| ll 8y

I m, exuHaroIfady 901rIA BWNAD Ly

= I o ||1“ e W N i R B i ol m&:ﬁ:ﬁmo& g0IrIA BWNAD) T op |

._" T T e R W . e yowsdn yodoza | -

I o gowsdu momdo MOhOL 10 :mmmoauowa om,.romommn_ €adon xﬁzum: Eoomaquém%: senend] | sv

T - L- o |_ a g N powsdn godors N
_ ! or xozmmu momﬁa MOROL LO :smwgoomm ogrouaged gadoh xﬁzmm: uroonararireden xeHsud] | |_| Wiz
o AR S :oE?oo xﬁzmﬁ@l xlﬁmm:omﬁ%u _. -




M i G .|-|.J

m2§<mh0mz OE d0DVh OmHUm_TS:OM FAIMI0

_ mH_ZEﬁmuOmm ol maué.omrﬁumrﬁﬂox mmamo J
©O0RINE ..u 25d31 SOTOLON M UHMLEHOLI XIIHEOHO0 HUHEHE SMHIMIQOQ0 u ouHadoLgo] | ww

moow_b_ i mo%Q monoeos ¥ {ULEHOII XI9HEOHIO YUHPHE ommoE@omo u o::oaoemoz hw



