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HOACHUTEJIBHASA 3AIINCKA

[IpropuTeTHBIMU LIETIAMH O0yYEHHUSI MaTeMaTHKE B 5—06 Kilaccax sIBISIOTCA:

e TMpOJOJKEHHE (OPMUPOBAHMS OCHOBHBIX MAaTEeMaTHUYECKUX MOHITUI
(yucno, BeNMYMHA, TeoMeTpuueckas Qurypa), oOecrneyrBaroIIUX
IPEEMCTBEHHOCTh M TNEPCIEKTUBHOCTh MAaTEMAaTHYECKOro 00pa3oBaHUs
oOyyJarommxcs;

e pa3BUTHE UHTEUIEKTYallbHBIX U TBOPUYECKHUX CIOCOOHOCTEM
oOydJaromuxcs, [O3HABaTEJIbHOW  aKTUBHOCTH,  HCCIEAOBATEIBCKUX
YMEHHUH, HHTepeca K U3yUEeHUIO MaTeMaTHKU;

e IMOJBEACHHE 00YYAIOLIMXCS HAa JOCTYIHOM ISl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MaTEMaTUKHU U OKPYKaIOIIero Mupa;

e (QopmupoBanue GYHKIMOHATBHOW  MaTEMAaTHYECKONM  I'PaMOTHOCTH:
YMEHHS Paclo3HaBaTh MATEMATUYECKHE OOBEKTHI B PEAIbHBIX KU3HEHHBIX
CUTyallusiX, NMPUMEHATh OCBOCHHBIE YMEHHUS JIi PEIICHUs NPaKTHKO-
OpPUEHTUPOBAHHBIX 3aJ]la4, HHTEPIPETUPOBATH MOJIYUYEHHBIE PE3YIbTaThl U
OILICHMBATh UX HAa COOTBETCTBHE MPAKTUUECKON CUTYyaIUU.

OcCHOBHBIE JIMHUU COJEpKaHMs Kypca MaTeMaTHku B 5—6 Kijaccax —
apumeTHueckass W TeoMEeTpHuYecKas, KOTOpbIE pa3BUBAIOTCA MMapaUIeNbHO,
KaXK71asi B COOTBETCTBUU C COOCTBEHHOM JIOTHKOM, OJTHAKO, HE HE3aBUCUMO OJIHA OT
JIpyroi, a B TECHOM KOHTAaKT€ M B3aMMOJEWUCTBUU. Takke B Kypce MaTeMaTHUKH
IPOUCXOUT 3HAKOMCTBO C JIEMEHTaMU alreOpbl U ONMMCATENFHON CTaTUCTHKH.

N3yuenue apupmMeTnyeckoro maTepuana HAYMHAETCS CO CHCTEMATHU3alluu U
pPa3BUTHs 3HAHWUW O HATYPAJIbHBIX YMCIAX, MOJYYEHHBIX HA YPOBHE HAYaIbHOTO
oOmrero obpaszoBanus. [Ipu 3TOM COBEPIICHCTBOBAHUE BBIYUCIUTEIHHOU TEXHUKH
U (QopMHpOBaHHE HOBBIX TEOPETUYECKUX 3HAHUN COYETACTCA C pa3BUTUEM
BBIUMCIIUTEIbHOW KYJIBTYPBl, B YACTHOCTU C OOy4E€HHEM MpOCTeHIINM MpuéMam
MPUKHUJIKUA U OLICHKH PE3yJIbTAaTOB BbIYUCICHUU. M3ydeHue HaTypajbHBIX YUCET
IpoJoJKaeTcss B 6 Kilacce 3HAKOMCTBOM C HAYaJIbHBIMU IOHATUSMH TEOPHH
JEITUMOCTH.

Hayano u3yudeHusi OOBIKHOBEHHBIX M JIECSITHUYHBIX JIPOOEl OTHECEHO K 5
KJIaccy. DTO MEPBBI 3Tall B OCBOEHUH ApOOEH, KOrla MPOUCXOINUT 3HAKOMCTBO C
OCHOBHBIMHU HJI€IMH, MOHATUAMH TeMbl. [Ipu 3TOM paccMoTpeHrne 0ObIKHOBEHHBIX
npoOeil B TOJHOM OO0BEME MPEaIISCTBYET M3YUCHUIO JIECATHYHBIX JIPOOEH, 4To
LEJECO00Pa3HO C TOYKM 3PEHUS JIOTMKM H3JI0KEHUS YHUCIOBOM JIMHUM, KOoraa
npaBuwiIa JEUCTBUH € JIECATHUYHBIMM JIpOOSMH MOYKHO OOOCHOBaTh YXKe
M3BECTHBIMU QJITOPUTMAMH BBHITIOTHEHUS JAEHCTBUM C OOBIKHOBEHHBIMHU JIPOOSIMHU.
3HAKOMCTBO C JECATUYHBIMHU JAPOOSIMU PACIIMPUT BO3MOKHOCTHU JUJISl TIOHUMAHUS
0Oy4YaromMMHCs MPUKIAJHOTO IPUMEHEHUSI HOBOW 3aIMCH MPU U3YYEHHH IPYTUX
MPEIMETOB U MPU MPAKTUUECKOM HCIONB30BaHMU. K 6 KilacCy OTHECEH BTOpOU



Tanm B M3y4YeHUU [JpoOeil, Tlie MPOUCXOJUT COBEPIICHCTBOBAHUE HABHIKOB
CpaBHEHMsI U TipeoOpa3oBaHUs ApOoOEH, OCBOEHHWE HOBBIX BBIUUCIUTEIBHBIX
QITOPUTMOB, OTTAYMBAHUE TEXHUKU BBIUMCICHUM, B TOM YHCII€ 3HAYCHUM
BBIpAXKEHUH, COZEPKAIKNX U OOBIKHOBEHHBIC, U IECITUYHBIC IPOOU, YCTAHOBIICHHE
CBSI3€l MEX1y HUMH, pACCMOTPEHHE MTPUEMOB pellieHus 3a7a4 Ha Jpoou. B Havane
6 KJ1acca MPOUCXOAUT 3HAKOMCTBO C MOHSTHUEM MPOIICHTA.

OCOOEHHOCTBIO M3YYEHUS TIOJIOKUTEIBHBIX UM  OTPUIATEIBHBIX YHCEI
SIBJISIETCSL TO, YTO OHU TAKXKe€ MOT'YT PacCMaTpUBAaTLCS B HECKOJIBKO ATaroB. B 6
Kjlacce B Hayaje u3ydeHus: TeMbl «llonoXuTeNbHBIE U OTPUIIATEIIHHBIC YHUCIIA»
BbiieisieTcst moarema «llenble uucnma», B paMKax KOTOPOM 3HAKOMCTBO C
OTPULIATCJIBHBIMU ~ YUCIAMH W JICUCTBUSIMH  C  TOJOXHUTEJIBHBIMU |
OTPHUIIATEJILHBIMU YHUCJIAMU MPOUCXOJUT HAa OCHOBE COJEP)KATEIBHOIO MOAXOA.
DTO MO3BOJISIET HA JOCTYITHOM YPOBHE IMO3HAKOMHTH O0YYaIOMIUXCS MPAKTUHYCCKH
CO BCEMHU OCHOBHBIMH MOHSATHSIMU TEMBI, B TOM YHCJIC U C MPaBWJIAMH 3HAKOB TIPU
BBITIOJIHCHUU apudmeTnueckux acicTBuil. M3yueHue pamnvoHaNIbHBIX YHUCENT Ha
ATOM HE 3aKOHYMTCS, a Oy/IeT MPOAOJIKEHO B Kypce anredpsl 7 Kiacca.

[Ipu oOydeHHM pelIeHHI0 TEKCTOBBIX 3a/lady B 5—6 Kiaccax HCHOJb3YIOTCS
apudmeTndeckue npuémsl petieHus. [Ipu orpaboTKe BRIYUCTUTEIHHBIX HABBHIKOB B
5—6 KJ1accax paccMaTpUBAIOTCS TEKCTOBBIC 3a/1aud CJIEIYIONIMX BHUJIOB: 3a]]a4l Ha
JIBUMKEHUE, HA YacTH, HA TOKYNKH, Ha pabOTy M MPOU3BOAUTENIBHOCTh, Ha
IPOLIEHTHI, HA OTHOLIEHUS U Tponopuuu. OOydaronrecs: 3HaKOMSTCS ¢ TpUEMaMu
pemieHust 3ajad  mepedopoM BO3MOXKHBIX BapHAHTOB, ydyaTcsi paboTaTth C
uH(dOpMaIKel, mpeIcTaBIeHHON B (hopMe TaOIUI] UIH JHATPAMM.

B  mporpamme yueOHoro kypca «MaremMatukay — MpeayCMOTPEHO
dbopMupoBaHUE TPOIEAEBTUYECKUX aNredpanveckux mpeacTaBieHuil. bykBa kak
CUMBOJI HEKOTOPOTO 4YHCJla B 3aBUCUMOCTH OT MaTeMaTH4YEeCKOro KOHTEKCTa
BBOJIUTCSI TOCTENEHHO. ByKBEHHAas CHUMBOJIMKA IIMPOKO HCIOIBb3YETCS MPEexIe
BCETO JUIS 3alMCH OOIUX YTBEPXKICHUNM W MPEUIOKEHUH, HopMys, B YaCTHOCTH
JUTs1 BBIYMCIICHUS] TEOMETPUUECKUX BEIIMYUH, B KAUYECTBE «3aMECTUTEIIS YUCIA.

B mporpamme yuebHoro kypca «Maremartukay MpEACTABICHA HaTJISIHAS
reoMeTpus, HaIpaBJICHHAS HAa  pa3BUTHE o0Opa3HOTO MBIIICHUS,
MPOCTPAHCTBEHHOTO BOOOPAKEHUS, U300Pa3UTEIbHBIX YMEHUN. DTO BAXKHBINA dTAl
B M3YYEHUU T€OMETPUHU, KOTOPBIH OCYILIECTBISETCA HA HATJSIHO-NIPAKTUYECKOM
YpOBHE, ONMUPAETCS] HA HATJAIHO-00pa3HOEe MBIIUICHUE oOydarouuxcs. bompiias
pOJib  OTBOAMTCS  MNPAKTUYECKOW  JEATENbHOCTH, OIbITY, AKCIEPUMEHTY,
MojenupoBaHuto. O0ydaronuecs 3HAKOMATCS ¢ TEOMETPUYECKUMH (purypamu Ha
IJIOCKOCTH M B MPOCTPAHCTBE, C UX MPOCTEHINMMH KOHPUTYpalUMsIMU, y4yaTcs
n300paxaTh WX Ha HEJIMHOBAaHHOW W KJeT4yarol Oymare, pacCMaTpuBalOT HX
MPOCTEUININE CBOMCTBA. B mpolecce u3ydeHHs HArJSIAHOM T€OMETPUM 3HAHUS,



MOJIyYeHHbIE OOYyYalOUIMMHUCA Ha YPOBHE HayajJbHOro oOmero ooOpa3oBaHMs,
CUCTEMATU3UPYIOTCA U PACILIUPSIOTCA.

CornacHo yyeOHOMY IUIaHy B 5—6 Kiaccax H3y4yaeTcsi MHTETPUPOBAHHBIM
npeamer «MaTemaTuka», KOTOpBIM BKIIOYAET apU(PMETHYECKUd Marepuan Hu
HarJIAIHYI0O T€OMETPHUIO, a TakKKe NpPOINEJEeBTUYECKUE CBEIACHUS M3 alreopsl,
AJIEMEHTHI JIOTUKH U Ha4aJla ONUCATEIbHOW CTATUCTUKH.

Ha wuzyudenue yueGHOro kypca «Martemaruka» orBogutcsi 340 vacoB: B 5
kimacce — 170 gacoB (5 4dacoB B Hemento), B 6 kimacce — 170 gacoB (5 4JacoB B
HEJICITIO).



COAEPXAHUE OBYUYEHUA
5 KITIACC

HatypajbHble 4ncia ¥ HYJIb

Hatypansnoe uucno. Psn nHatypambhbix uucen. Ywucino 0. M3o0paxenue
HATypaJbHBIX YHCEJl TOUKAMHU HAa KOOPJUHATHOU (YUCIOBOM) IPSIMOM.

[lozurnmonnass cucrtemMa cuuclieHus. Pumckas Hymepanus Kak MpUMep
HEMO3UIIMOHHON CUCTEMBbI CUUCIIEHUs. JlecaTuuHas cucTeMa CUYMCIICHUS.

CpaBHeHME HATYpaJbHBIX YUCEI, CPABHEHHE HATYPAJIbHBIX YHUCET C HYJEM.
Cnoco6s1 cpaBHeHus. OKpyrieHrne HaTypaabHbIX YUCET.

CrnoxeHue HaTypaJIbHBIX YKMCEN, CBOMCTBO HYJIS MPU CIOKCHUU. Beruntanue
KaK JeHCTBHE, OOpaTHOE CJIOKCHHIO. Y MHOKCHHE HATypaJIbHBIX YHCEJ, CBOHNCTBA
HyJd W €IUHUIBI TpPU YMHOXEHHH. JlemeHue Kak JAelcTBHE, O0OpaTHOE
yMHOkEeHUI0. KOMIIOHEHTHI IeMCTBUM, CBSI3h MEeXay HUMH. [IpoBepka pe3ynbTaTa
apudMeTHIecKoro neicTBusa. llepemecTuTenbHOE M CcoueTaTelbHOE CBOMCTBA
(3aKOHBI) CJIOKEHUSI W YMHOXXCHUS, PACHpPEICIUTCIbHOE CBOWCTBO (3aKOH)
YMHOKEHUS.

Hcnonb3oBanue OYKB /st 0003HaYEHUs HEM3BECTHOTO KOMIIOHEHTA U 3aliCH
CBOMCTB apu(PpMETUUECKUX JICHUCTBUH.

JlenuTenu W KpaTHbBIE YHWCIA, pa3jioKeHWe Ha MHoxuTenu. I[IpocTeie u
coctaBHble yncia. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTkoM.

CreneHb C HaTypaJibHbIM [OKa3aTeJeM. 3aluch 4YHUCIAa B BUJE CYMMBI
Pa3psIHBIX CIAraeMbiX.

HucioBoe BbIpakeHUE. BpIUHCIEHHE 3HAYEHWUW YMCIOBBIX BBIPAKECHU,
NOPSAOK  BBIIOJHEHHMS  JeWcTBUM.  Mcmonb3oBaHME  OpU  BBIYKCICHUSAX
MEPEMECTUTEIIBHOTO M  COYETATEIbHOTO CBOMCTB (3aKOHOB) CJOXKEHHUS U
YMHOXEHUS, PACIPEIETUTEILHOTO CBOMCTBA YMHOXKEHUS.

podu

[IpencraBnmenne o Jgpobm Kak cmocoOe 3aldCH  YacTH  BEIIMYMHBL.
OObikHOBeHHBbIE ApoOu. IlpaBunbHbBIE W HempaBWiIbHbIE JpoOu. CmeniaHHas
Ipo0b, TpENCTaBICHHE CMENIAHHOW JpOoOM B BHUJAC HEMPABWIBHOW ApoOW W
BBIJICIICHUE TICJIOW YacTH YHCJIa U3 HEMpaBHIBHOW apodu. M3o0pakeHue apobeit
TOYKaMH Ha YUCJIOBOM mpsMoii. OCHOBHOE CBOKCTBO Jipoou. CokpalieHue aApooei.
[IpuBenenue apobu Kk HOBOMY 3HaMeHarten. CpaBHEHUE APOOEH.

CnoxeHue U BpIUMTaHUE JpoOeil. YMHOXKEHUE U JIelieHHe ApoOei, B3auMHO
oOpatHble Apobu. HaxoxneHne 4acTu 1esioro 1 1eaoro mo ero 4acTu.

Jlecatuunast 3anuck aApooOei. IlpencraBienue aecsiTUUHON OpoOu B BUIE
0oObIKHOBEHHOU. M300paxeHue MeCcSITHUYHBIX ApoOeld TOYKaMH Ha YHCIOBOU
npsiMoid. CpaBHEHHUE JIECITUYHBIX APOOEH.



Apudpmernyeckue JAEUCTBUS € JECATUYHBIMH ApoOsiMu. OKpyrieHue
JECATUYHBIX IPOOEH.

Penienue TeKCTOBLIX 3a/1a4

Pemenue TekcTOBBIX 3ajauy  apupMeThyeckuM crocobom. Pemrenue
Jornyeckux 3aaad. Pemienuwe 3amad mepeOOpoM BCEX BO3MOXKHBIX BAapUAHTOB.
Hcnonb3oBanue npu penieHuu 3aad TaOIuI U CXEM.

Pemenne 3amaud, copepKaluX 3aBUCUMOCTH, CBS3bIBAIOIINE BEJIWYUHBI:
CKOpPOCTb, BpEMs, pAaCCTOSHHUE, L€HA, KOJUYECTBO, CTOMMOCTb. EJIMHUIIBI
U3MEpEHUsl: Macchl, 00bEMA, WEHBI, PACCTOSHUSA, BPEMEHH, CKOpocTH. CBs3b
MEXIy €IMHUIAMU U3MEPEHUS KaXKI0N BEIUYNHBI.

Pemenue ocCHOBHBIX 3324 Ha JpoOu.

[IpencraBiieHne JaHHBIX B BUJI€ TAOJIHII, CTOIOYATHIX JUATPAMM.

HarusaaHas reomerpust

Harnsanuele npencraBiaeHuss o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsMas,
OTPE30K, JIyY, YIroJl, JOMaHasi, MHOTOYI'OJIbHUK, OKPYKHOCTb, Kpyr. Yrou. IIpsamoi,
OCTPBIH, TYIIOW U Pa3BEPHYTHIN YIJIBL.

JInuHa oTpe3ka, METpUUYECKUE €ANHULBI JUIMHBL. J[JIMHa JIOMaHOil, IepUMETp
MHOTOYroJibHHKa. VI3MepeHre U MocTpoeHue yrioB ¢ MOMONIIbI0 TPAHCIIOPTHUPA.

Harnsnseie mnpeacraBieHuss o (urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
IpsIMOYTOJILHUK, KBAJpAaT, TPEYTOJbHUK, O PABEHCTBE (hUTYP.

N3o6paxxenune ¢uryp, B TOM yucie Ha kietdarod Oymare. IlocTpoenue
KoH(UTrypanuii U3 yacted mpsMoil, OKPY>KHOCTH Ha HEJIMHOBAHHOMW W KJIETYATOM
Oymare. VMcnonp30BaHue CBOWCTB CTOPOH U YIIIOB MPSAMOYTOJIbHUKA, KBaJApaTa.

[Inomane nOpsIMOYrolbHUKA W MHOTOYTOJIBHUKOB, COCTAaBJIEHHBIX U3
IPSAMOYTOJILHUKOB, B TOM 4HCIIe (UTYp, H300paKEHHBIX Ha KieTdyaTrod Oymare.
Enuuune! namMepeHus miomanm.

Harnsansle npenctaBieHus O NPOCTPAHCTBEHHBIX (PUTYpax: MPSMOYTOJIbHBIN
napaenenunen,  Ky0, — MHororpaHHukd.  M3o0paxenue  mpocTedmmx
MHOrorpaHHuKoB. Pa3BépTku kyba u mnapamienenunena. Co3gaHue Mopenei
MHOTOTPaHHUKOB (M3 OyMaru, MpoBOJIOKH, IJIACTUIMHA U JPYTUX MaTepHAIOB).

OO0BEéM mpsAMOYTOJBHOTO Napajuienenunena, kyba. Enunuiel uamepenus
o0BEMma.

6 KIIACC

HartypaabHble yuciaa

ApudmeTnyeckre IEUCTBUSI C MHOIO3HAUYHBIMU HATypaJIbHBIMH YHUCJIAMHU.
UucnoBble  BBIpAKEHUS, TMOPSAOK  JIEMCTBUM,  HCMHOJIB30BAHHE  CKOOOK.
Hcnonb3oBanne npyu BBIYUCICHUSAX IEPEMECTUTEIBHOTO M COYETATEIbHOIO
CBOWCTB CJIOKEHUSI U YMHOXKEHUS, PACHPEACIUTEILHOIO CBOMCTBA YMHOMXCHMUS.
OkpyrieHne HaTypajabHbIX YUCEIL.



JleauTenu ¥ KpaTHBIE YKCIIa, HAMOOJBIIUNA OOIIUN JAEIUTENh U HAUMEHbIIIEEe
oOwree kpaTHoe. [lennumocTb cyMMBI U TpoU3BeieHUs. [leneHne ¢ 0CTaTKOM.

Apodu

OObIKHOBEHHAs1 JpOoOb, OCHOBHOE CBOMCTBO ApPOOH, COKpaIlleHHE IpoOeil.
CpaBHeHue U ynopsijounBanue Apooeil. Pemenue 3a1ay Ha HAX0KIEHUE YaCTH OT
LEeJI0ro M ILeNoro mo ero yactu. JpoOHoe 4YHMCIO Kak pe3yibTar [eNeHUs.
[IpencraBnenue aecaTUYHON IpoOU B BUjE OOBIKHOBEHHON IpoOU U BO3MOXKHOCTH
MpeICTaBlIeHUs OOBIKHOBEHHOW APOOM B BHUJE JECATUYHOMU. JlecsTuuHble 1podu U
MeTpuYecKasi cucteMa Mep. Apudmernyeckue AEHCTBUSI U YUCIIOBBIC BBIPAKEHUS
C OOBIKHOBEHHBIMU U JECATUYHBIMU JAPOOSIMH.

OtHouienue. Jlenenwe B JaHHOM OTHOIIEHWH. Macmitad, Tponopius.
[IpumeneHue mponopuuii Mpu penieHuu 3aaad.

[TonsiTue npoiieHTa. Beruuciaenue nporeHTa oT BETMYUHBI U BEJIMYUHBI 10 €€
MPOIICHTY. BhIpakeHHE MPOIEHTOB JACCATUYHBIMHU JpoOsmu. PemeHue 3agad Ha
IPOIICHTHI. BhIpa’keHre OTHOIIEHUS BEJTUYUH B MPOIEHTAX.

IosnoxkuTENbHBIE U OTPULIATEIBHBIE YHCJIA

[TonoxurenbHble U OoTpULaTeNbHblEe yuciaa. Llenple yncna. Moaynp 4dwucia,
reoMeTpuyecKass MHTEpIpeTanusi MoAylsa uucia. HW3o0pakeHue ducen Ha
KOOpAMHATHOM  mpsiMoi.  YwucioBble  npoMexyTku. CpaBHEHHE  YHCEIL.
Apudmernyeckue 1eHCTBUS C MOJOKUTEIHHBIMA U OTPULIATEHHBIMU YHCIIAMHU.

[IpssMoyTOJIbHAsT cUCTEMa KOOPJAMHAT Ha IJIOCKOCTU. KoopAaumHaThl TOUKM Ha
IUIOCKOCTH, a0cuucca u opauHara. [loctpoenne Touek U GUryp Ha KOOpAUHATHOM
IJIOCKOCTH.

BykBeHHBbIE BbIpa:KeHH s

[Ipumenenue OykKB g 3amlCH  MaTEeMaTHYECKUX  BBIPAKCHUH |
npemnoxxennii. CBONCTBa apuMEeTHUECKUX NEeUCTBUI. byKBEeHHBIC BBIPAXKEHUS H
YUCJIOBBIE TMOJCTAHOBKU. DByKBEHHBIE pPaBEHCTBA, HAXOXIEHHWE HEHU3BECTHOTO
KoMIioHeHTa. Dopmynbl, (HOpMyJbl MEpUMETpa W IUIOMAAU MPSIMOYTOJbHUKA,
KBajipaTa, o0bEMa napaienenumnena u Kyoa.

Pelenue TeKCTOBBIX 327124

Pemenne TekcTOBRIX 3amady  apudMeTHdeckuM crocobom. PemieHue
JOTUYECKUX 3a7a4. Pemenue 3a1a4 nepedopom BcexX BOBMOKHBIX BAPUAHTOB.

Pewiennie 3amaud, coaepKallluX 3aBUCHUMOCTH, CBSI3bIBAIOIIUX BEJIIMYUHBI:
CKOpPOCTBb, BpeMmH, paccrosiHue, LIEHa, KOJIMYECTBO, CTOUMOCTb,
MPOU3BOJIUTENLHOCTb, BpeMsi, 00BbEM padoThl. EquHUIIBI HU3MEpEeHHUs: MaccChl,
CTOMMOCTH, PAaCCTOSIHUS, BpEMEHH, CKOpocTU. CBsI3b MEXAYy eIUHUIAMHU
MU3MEPEHUS KaXX101 BEJIMUUHBI.

Pemiennie 3amau, CBSI3aHHBIX C OTHOIIEHUEM, MPONOPLHUOHAIBHOCTHIO
BEJIMYUH, MPOIEHTAMHU; PEILIEHHE OCHOBHBIX 3a/1a4 Ha IPOOU U MPOLICHTHI.



OueHka W TpUKUIIKA, OKpyrieHue pesyibrata. CocTaBieHue OYKBEHHBIX
BBIP@)KEHUH I10 YCIOBUIO 3aa4U.

[IpencraBneHre MaHHBIX C MOMOIIBIO TaOmuIl u guarpamm. CtonOyaTbie
JAATPaAMMBbl: YTEHUE U IOCTPOEHUE. UTEHUE KPYTOBBIX JUArpaMM.

Harusanas reomerpus

Harnsgueie npencraBieHuss o Qurypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
OTPE30K, JIy4, YIroJl, JOMaHas, MHOTOYTOJIbHUK, YEThIPEXYTOJIbHUK, TPEYTOJIbHUK,
OKPYKHOCTb, KPYT.

B3aumHoe pacnonoxeHue ABYX MNPSIMBIX HA IUIOCKOCTH, IAPAJUICIBHBIE
npsiMble, TIEPICHAUKYJSIPHbIC MOpsiMble. M3MepeHHe pacCTOAHUN: MEXIY IBYMS
TOYKaMH, OT TOYKH 10 MIPSAMOU, JNIMHA MapLIPyTa HAa KBAJIPATHOM CETKE.

N3mepeHne W TIOCTPOEHHE YIJIOB C IIOMOIIBKO TpaHCHOPTHUpA. Buuasl
TPEYTrOJIbHUKOB: OCTPOYTOJIbHBIM, MPSMOYTOJIbHBIN, TYIOYTOJIbHBIMH,
paBHOOEIPEHHBIMN, PaBHOCTOPOHHUIM. YeThIpEXYTONbHUK, IPUMEPHI
YETBIPEXYTOJIBHUKOB. [IpAMOYTronpHUK, KBaApaT: UCIIOJIB30BAHUE CBOMCTB CTOPOH,
yriaoB, auaroHanei. M3zoOpakeHue reomMerpudyeckux (UTYp Ha HEJIWHOBAHHOMN
Oymare ¢ UCIOJIb30BAaHUEM LHUPKYJS, JMHEWKH, YroJbHHUKA, TPAHCIOPTHUPA.
[TocTpoeHus Ha kiieTdyaToi Oymare.

[lepumetp MHorOyroipHuka. [loHsTue momanu (QUIYpHI, EIUHUIIBI
u3Mepenus miomanu. [pubnuxénnoe n3Mepenue miomaan GuUryp, B TOM 4HCIIe
Ha KBajpaTHOU ceTke. [IpubmmkEHHOEe M3MEepeHne JUIMHBI OKPYKHOCTHU, TUIOIIAH
Kpyra.

CumMeTpusi: IeHTpaJibHAasi, OCEBast U 3€pKAJIbHASI CHMMETPHH.

[TocTpoeHue CUMMETPUYHBIX QUTYD.

Harnsannsie IIPEICTABICHHUS 0 IIPOCTPAHCTBEHHBIX burypax:
napajenenunen, Kyd, mpusMma, NHpaMuja, KOHYC, HMIWHApP, Imap u cdepa.
N3006paxkenne mpocTpaHCTBEHHBIX Guryp. [Ipumepsl pa3BEPTOK MHOTOTPAHHHUKOB,
nmunHapa u koHyca. Co3gaHue Mojeneld MPOoCTPaHCTBEHHBIX Guryp (u3 Oymarw,
MIPOBOJIOKH, TUIACTHJIMHA U APYTUX MAaTEPUAIIOB).

[TonssiTne 00BEMaA, eauHUIBI H3MepeHUs o00bEMa. OOBEM NTPAMOYTOIHHOTO
napajienenunena, Kyoa.



IINTAHUPYEMBIE PE3YJBTATBI OCBOEHHSA ITPOI'PAMMBI
YUYEBHOI'O KYPCA «MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInduHOCTHBIE pe3yabTaThl OCBOCHHUS MPOrpaMMbl y4eOHOTO Kypca
«MareMaTuka» XapakTepu3yrTCs:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCUHCKOM
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHUMCKUX
MAaTE€MATHUKOB M POCCHUMCKONM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIOJIb30BAHUID ITHUX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITTOJIHEHHIO 00S3aHHOCTEHN IrpaklaHUHA U Pealu3alii ero
npaB, TMpPEACTaBICHUEM O MATeMAaTHMYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTHKEHUU HAyKH, OCO3HAHHEM BaXKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy/10BO€ BOCIUTAHUE:

YCTAaHOBKOW Ha aKTUBHOE Y4YacTHE B PEIICHUM MPAKTUYECKUX 3aaad
MaTE€MAaTHYE€CKON HAIpPaBIECHHOCTH, OCO3HAHUEM BAXKHOCTH MAaTEMATUYECKOIO
oOpa3oBaHUs Ha TMPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOdeCCHOHATBHOM
JESTENBbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCThIO K HMOLMOHAIBHOMY M 3CTETUYECKOMY BOCIHPHITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJady, PEIICHUN, pacCyKICHHUH, YMEHHIO BUIETbH
MaTeMaTH4EeCKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHUA:

OpUEHTauuell B JEATEIbHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
oOmecTBa, MOHMMAaHUEM MAaTEMaTHYECKOM HAyKHM Kak cQepbl YeI0BE4YECKOU
NEATEeNIbHOCTH, ATANoOB €€ pa3BUTUS M 3HAUYUMOCTU JIJI Pa3BUTHUS LIMBUIM3AIUHY,
OBJIQJICHUEM SI3bIKOM MATEMaTHKU MU MaTeMaTH4YEeCKON KyJIbTYpOil Kak CpeCTBOM
MO3HAHUS MHpA, OBJAJECHUEM MPOCTEUIIMMHU HaBBIKAMHU HCCIE0BATEIbCKOMN
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOPpMHPOBAHHME KYJILTYPbl 310POBbA U
3MOLMOHAJIBHOIO 0JIAT OOy YU :

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKHWE 3HAHUSA B HMHTEPECax CBOETO
3I0pOBbs,  BEJIEHUA  3JI0pOBOro  oOpa3a JKHM3HM  (30pOBOE  IUTaHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, pEryspHas Quanyeckas
aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HaBbIKa pe(IeKCHUU, NPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTO K€ MpaBa APYroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MpUMEHEHUEe MaTeMaTUUYeCKUX 3HAHUM /I pEelIeHUs 3a7a
B O00JJACTH COXPAHHOCTU OKpYXKAIOIIEeW Cpeiabl, IUIAHUPOBAHUS IOCTYNKOB H
OLICHKM HMX BO3MOJKHBIX TMOCJIEACTBUI Ui OKpYXKalolled cpenbl, OCO3HaHHEM
rJI00AJIBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIEM U IMyTel UX pelieHus;

8) aganTanus K M3MEHSIIOMIMMCS YCJOBHAM CONMAJIbHOW W NMPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJOBHUSIX HEOMNPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIe
YMEHHE YUYUTHCSA y JPYTUX JIOJEH, MpuoOpeTaTh B COBMECTHOM NEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOUMOCThI0O B (OPMHUpPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
dbopMynHpoOBaTH UJIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JA€QUIUTHI COOCTBEHHBIX 3HAaHUH U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAaeMble DPEIICHUS W JNEeUCTBUs, (OPMYIHpPOBATH M OICHUBATH PHUCKU U
NoCIeACTBUSA, (HOPMUPOBATDH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble Jornueckue AecTBU:

e BBISIBJISATh U XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKK MATEMaTHUYECKUX
O0OBEKTOB, TOHSATHN, OTHOIICHWNA MEXIYy MOHATUSAMHU, (POPMYyIUPOBATH
ONpeNeNiecHUs]  MOHSATUW, YCTAHABIMBATH  CYIIECTBEHHBIM  MPHU3HAK
KJaccupuUKaluu, OCHOBaHUA JUIsi OOOOIIEHUSI W CpPABHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIU3a;

e BOCHpUHUMATH, (OpPMYIUpPOBaTH U  MOPeoOpPa3OBBIBATh  CYXKJICHHUS:
yTBEpAUTEIbHBIE W OTpPULATEIbHbIC, €AMHUYHBbIC, YacTHbIE M OO0uIueE,
YCIJIOBHBIE;



BBISIBISITh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTtuBopeurss B (akTaxX, [JaHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajaraTb KpUTEPUHU JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;
JIeNaTh BBIBOJBI C HCIOJNB30BAHUEM 3aKOHOB JIOTUKH, AEINYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;

pa30upaTh JOKa3aTeabCTBA MAaTEMAaTUUYECKUX YTBEPKACHHUU (IpsIMblEe U OT
IPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTeNbCTBA
MaTEeMaTU4YeCKUX (PaKTOB, BBICTpaMBaTh apPryMEHTAlMI0, TPUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHus y4eOHOM 3anauu (CpaBHMBATh HECKOJIBKO
BapUMAHTOB pEIICHMs, BHIOMPATh HauboJiee MOAXOIAIMH C Yy4ETOM
CaMOCTOSITEIIbHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTebCKNE AeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KaK HWCCIICIOBATEIbCKUH HHCTPYMEHT TO3HAHUS,
GbopMyIHpOBaTH BONPOCH], (PUKCHUPYIOIIUE MPOTHBOpPEUYHE, TMPOOJIEMY,
CaMOCTOSITCJIbHO ~YCTAaHaBIIMBAaTh MCKOMOE M JIaHHOE, (OPMHUPOBATH
THIIOTE3Y, apTYMEHTHPOBATH CBOIO MTO3UIINIO, MHEHHE,

NPOBOJIUTH IO CAMOCTOSITEIBHO COCTABICHHOMY IIJIaHY HECJIOXKHBIH
AKCIIEPUMEHT, HEOOJBIIIOE UCCIIEIOBAaHUE IO YCTAHOBICHUIO OCOOCHHOCTEH
MaTeMaTHIECKOT0 00bEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKITY COOOI;
CaMOCTOSITENTFHO (HOPMYJIUPOBATh 000OIIEHUS W BHIBOJBI TI0 pe3ysIbTaTaM
NPOBEACHHOTO HAOJIOICHUsS, HCCIICIOBAaHUs, OICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJOB M O00OIICHUI;

IPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoIlecca, a TaKKe BBIABUTATH
IPE/IIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M HM30BITOYHOCTh HMH(POPMAIMH, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJU3UPOBAaTh, CHUCTEMATU3UPOBATh W HWHTEPIPETHPOBATH
UHGOPMAIINIO PA3THYHBIX BUAOB U (POPM TIPEICTaBICHNUS;

BbIOMpaTh (QopMy TMpeAcCTaBieHHs HWHOOPMAIMM H WUIIOCTPUPOBATH
perraemMbie 3aJadyd  CXeMaMH, IharpaMMamMi, WHOW Tpadukod © uX
KOMOMWHAIIHSIMU;

OIICHMBATh HAAEKHOCTh WH(OpPMAIMK 1O KPUTEPHUSIM, MPEITI0KCHHBIM
yauTeIeM WK CPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/lKaTl/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:

BOCIIPUHUMATH U (DOPMYIUPOBATH CY>KJICHUS B COOTBETCTBUU C YCIOBUAMU
U LIeJIAMU OOILEHUS, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M NMHCHMEHHBIX TEKCTaX, J1aBaTh MOSCHECHUS IO XOIYy PEIICHUS
3aJ1a4yu, KOMMEHTUPOBAThH MMOTYUYEHHBIN pPE3ysIbTaT;

e B X0JI¢ OOCYXJICHHSI 3a1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOW TEMBI,
poOJIeMBI, PEIIaeMON 3a/Ja4ud, BBHICKA3bIBaTh MJICH, HAIlCJICHHBIC HA TIOUCK
pEIICHMS, COIMOCTABISITh CBOM CYXACHUS C CYXICHUSIMU JPYTHX
YYaCTHUKOB JHajiora, OOHApYKHMBAaTh Pa3IMUMe U CXOJCTBO TO3UIUH, B
KOppeKTHOU (hopMe GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

e TIPEACTABIATH  PE3YIbTATHI peIICHHS 3a/1a4H, AKCIIEPUMEHTA,
UCCJICIOBAHUS, TIPOCKTA, CAMOCTOSTEIIBHO BBIOUPATh (POPMAT BBHICTYIUICHHSI
¢ yu€ToM 3aj1a4 NMPE3CHTAIMA U OCOOCHHOCTEH ayIuTOpHUH;

e IIOHUMATh M UCIOJIB30BATh MPEUMYIICCTBA KOMaHAHOW ¥ WHIUBHYaTbHOU
paboThI MPU PEIICHUH YYCOHBIX MAaTEMAaTHUCCKHX 33/1a4;

e IPUHUMATH IICJb COBMECTHOM JESITCIBHOCTH, TUIAHUPOBATH OPraHU3AIUIO
COBMECTHOW paboTBI, pacmpeaensiaTh BHUAbI pabOT, JOrOBapHBATHCH,
o0CyXXJ1aTh MPOIECC U pe3yabTaT pabOThl, 0000IIAaTh MHCHHS HECKOJIbKHUX
JIIO/IEH;

e YyYacTBOBaTh B TPYNNoOBBIX (opMax paboTel (0OCYXIeHHUS, O0OMeH
MHEHHUSIMH, MO3TOBbIE IITYPMbI U APYTHE), BHIMOIHATH CBOIO YacCTh pabOThI
U KOOPJIWHUPOBATh CBOM JCHCTBUSA C JAPYTMMHM YJI€HAMU KOMAaH/IbI,
OLICHMBATh KAaueCTBO CBOEro BKJaJa B OOIIMIA NMPOAYKT MO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aHMOJICUCTBHSI.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe JAelicTBUS

Camoopranusanus:

e CAMOCTOSITENIbHO COCTAaBJSATHh IJIaH, aJlTOPUTM PEUICHUS 3aJayu (W €ro
94acTh), BBIOMPATh CIIOCOO PEIICHHS C YYETOM HMEIOIIUXCS PECYpCOB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

e BJIAJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI MPOIIECCa U pe3ysibTaTa
pelieHrs MaTeMaTUYeCKOM 3a1a4u;

e TMPEJIBUAETH TPYJHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPH PEIICHUU 3a]1auH,
BHOCUTH KOPPEKTUBBI B JICSITEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

e OLICHMBATh COOTBETCTBHE pe3yJsibTaTa ACSATEILHOCTU MOCTABICHHON LIENU U
YCIIOBUSIM, OOBSICHITh NMPUYUHBI JOCTHXKCHUS WU HEIOCTUXKEHUS e,
HaxXOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

HNPEAMETHBIE PE3YJIBTATDBI



K koHmy oOyuenuss B S5 kJjacce OOyYaromMiiCs TMOJYYUT CIEAYIOIIHE
MPEIMETHBIE PE3YJIbTATHI:

Yuca 1 BbIYMCICHUS

[lonumMaTh W  TpaBWIBHO  YIOTPEOJSTH  TEPMUHBI, CBSI3aHHBIE C
HaTypaJIbHBIMHU YHCJIaMH, OOBIKHOBEHHBIMU U JIECITUUHBIMU JIPOOSIMHU.

CpaBHUBAaTb W YHNOPSJIOYMBATH HATypalbHbIE YHWCIA, CpPaBHUBATH B
MPOCTEUIINX clydassX OOBIKHOBEHHbIE JPOOH, NECATUYHBIE IPOOH.

CooTHOCUTh  TOYKY HA  KOOPJIMHATHOM  (YMCIOBOM) mpsMod ¢
COOTBETCTBYIOIIMM €M YMCIOM W H300pa)kaThb HATypajbHbIE YMCIAa TOYKAMU Ha
KOOPJIMHATHOM (YMUCIIOBOM) IIPSIMOIA.

Boeinonusate apudmeruueckue JIEUCTBUS € HATypajdbHBIMU YHUCIAMHU, C
OOBIKHOBEHHBIMU APOOSIMU B MPOCTEUIIUX CITydasX.

BrInoHATh MPOBEPKY, MPUKUAKY PEe3yIbTaTa BHIYUCICHUH.

OxkpyrasTh HATypajIbHBIC YUCIIA.

Pemenne TekCTOBBIX 3a1a4

PemaTte TekcTOBBIE 3a7auM apU(PMETUYECKUM CIOCOOOM U C MOMOIIBIO
OpPraHM30BaHHOTO KOHEYHOTO nepedopa Bcex BO3MOKHBIX BAPUAHTOB.

Pemate 3agaum, coaepxkaimiue 3aBUCUMOCTH, CBSI3BIBAIOLIME BEJIWYMHBI:
CKOPOCTb, BpEMs, paCCTOSHHE, [IEHA, KOJTUYECTBO, CTOUMOCTD.

Hcnonb3oBaTh KpaTKUE 3alKMCH, CXEMbl, TaOJHIbl, OO0O3HAYEHUS NpH
peuieHnuy 3aaad.

[lonb30BaTbCs OCHOBHBIMM  €IMHUIAMH U3MEPEHUS: ILEHBI, MAacCChl,
pacCTOsIHUS, BPEMEHHU, CKOPOCTH, BbIpa)XaTh OJHHU E€IMHMIIBI BEJIMYHUHBI YEpe3
IpyrHe.

W3BnekaTh, aHAIM3UPOBATH, OLICHUBATH HMHGOPMAIIHIO, MPEACTABICHHYIO B
Tabiuile, HAa CTOJNOYATON JUarpaMMe, HMHTEPIPETUPOBATH MPE/ICTABICHHBIC
JAHHBIE, UCIIOJIB30BaTh IAHHBIC MPU PEUICHUU 3a/aY.

HarasigHasi reomerpust

[Tonb30BaThCs TEOMETPUUECKUMHU MOHATHSAMU: TOUKA, MIPsMasi, OTPE30K, Ty,
YTOJI, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBomUTh TPUMEPHI OOBEKTOB OKPYXKAIOIIETO0 MHpa, MMEIOMHX (hopmy
M3YYCHHBIX TEOMETPUICCKUX PUTYD.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBA3AHHYIO C YIVIAMM: BEpIIMHA, CTOPOHA, C
MHOTOYTOJIbHUKAMH: YTOJ, BEpILIMHA, CTOPOHA, AMAroHallb, C OKPYKHOCTBIO:
paauyc, nuameTp, LEeHTP.

N300paxaTh u3yuyeHHbIE T€OMETpUYecKrue (Urypbl HAa HEIMHOBAHHOW U
KJIETYATON Oymare ¢ MOMOILBIO IIUPKYIS U TUHEHKH.



Haxonuth niuHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C IMOMOIIBIO
JIMHENKH, CTPOUTH OTPE3KU 3aJaHHOM JIMHBI; CTPOUTH OKPYKHOCTH 33aJaHHOTO
panuyca.

Hcnonb3oBaTh CBOKWCTBA CTOPOH U YIIOB MPAMOYTOJbHUKA, KBagpaTa JJIsl UX
MOCTPOEHUSI, BBIYUCIICHUS TIONIAU U IEPUMETPA.

Boluncnare mepumeTp W IUIOMIAAb KBajpaTa, NpsIMOYrojibHUKA, GUryp,
COCTaBJICHHBIX M3 MPSIMOYTOJILHUKOB, B TOM 4ucie (uUryp, m300paxEHHBIX Ha
KJIeTYaToOM Oymare.

[Tonb30BaThCd OCHOBHBIMU METPUUECKUMU €JAMHUILIAMU U3MEPEHHS JUIUHBI,
IJIOIIAAH; BBIPAXKATh OJHU €IMHUIBI BEIMYMHBI YEPE3 JIPYTHE.

Pacno3naBath mapaienenunen, KyO, HCHOJb30BaThb TEPMUHOJIOTHIO:
BepIInuHa, peOpo, rpaHb, U3MEPECHHS, HAXOIUTh W3MEPEHHs Mapaljiesenumesa,
KyOa.

Boeruncnare 06bEM ky0Oa, mapaienenurnena o 3aJaHHBIM H3MEPECHUSIM,
M0JIb30BaThCS €UHUIIAMHU U3MEPEHUST 00bEMa.

Pemiate HeCNOXHBIE 3a7a4yd HAa M3MEPEHHE T'E€OMETPUUECKUX BEIUYHMH B
NPaKTUYECKUX CUTYAIUsX.

K xoniy oOyuenus B 6 Kiaacce oOOydYaromIMiiCs TMOJYYHUT CIIEIYIOIIUE
IPEAMETHBIE PE3YJIHTATHI:

Yucia 1 BHIYMCICHUA

3HaTh U MOHMMAaTh TEPMHHBI, CBA3AHHBIE C PA3JUYHBIMU BHJIAMHU YUCET U
croco0aMu WX 3aluCH, MEePeXoIuTh (€clid 3TO BO3MOXKHO) OT OJHOW (HOpMBI
3aIliCH YHCIa K APYTOu.

CpaBHUBATHh U YHOPAIOYUBATH II€JIbIE YKMCIA, OOBIKHOBEHHBIE U JIECATUYHBIC
IpoOu, CpaBHUBATH YHCIIA OJTHOTO U PA3HBIX 3HAKOB.

BrimonHaTh, codeTas yCTHbIE W MHUCHbMEHHBIC MPHUEMBI, apu(pMETUYECKUE
NEUCTBHUSI C HATypaJdbHbIMM M LEJIBIMH 4YHUCJIaMH, OOBIKHOBEHHBIMU U
JECATUIHBIMU JPOOSMU, TTOJIOKUTEIBHBIMU U OTPUIIATEIIHHBIMUA YUCTAMH.

BpuncnaTe 3HAYEHWsS YUCIOBBIX BBIPAXXCHHM, BBINOJHATH IPUKUIKY U
OIICHKY pe3yJbTaTa BBIYUCIICHHUM, BBITIOJHATH MPEOOpPa30OBaHUS YHCIOBBIX
BBIPKEHUI Ha OCHOBE CBOMCTB apu(PMETHIECCKUX IEHCTBUA.

COOTHOCUTh TOYKY Ha KOOPAMHATHOW MPSIMOM C COOTBETCTBYIOLIUM €U
YUCJIOM M U300pa)xaTh 4YMCiIa TOYKAMH HAa KOOPAMHATHON MpSIMOM, HaXOAUTh
MOJIyJIb YUCJIA.

COOTHOCHUTH TOYKHM B MPSIMOYTOJIbHOM CHCTEME KOOPAUHAT C KOOPAWHATAMU
3TON TOYKH.

OKpyrJisITh 1LeNble Yucia W JECSITUYHBbIE APOOU, HAXOAUTH MPUOIMKEHUS
YUCElL.

YucaoBbie 1 O0yKBeHHbIC BbIPAKEHUS



[Tonumats 1 ynotpeOasiTh TEPMUHBI, CBSI3AHHBIE C 3AMUCHIO0 CTEIICHHU YMCIIA,
HaXOJIUTh KBaJpaT U KyO 4MCIia, BBIYUCISATH 3HAUYCHUS YHMCIIOBBIX BBIPAXXCHUH,
coAepKallX CTEIICHHU.

[Tonp30BaThCs MpU3HAKAMH JEIUMOCTH, PACKIIAIbIBaTh HATypalbHbIC YUCIIA
Ha MPOCTHIE MHOKUTEIH.

[Tonp3oBaThCcss MacITabOM, COCTABIISITH IPOTOPIIMU U OTHOIICHUS.

Ncnonw3oBaTh OYKBBI 1711 0003HAYEHUST YUCEN MPHU 3aMUCH MATEMaTUYECKHUX
BBIpaKEHUM, COCTABIIATH OYKBEHHBIC BhIpAXKEHUSI U (POPMYJIbI, HAXOIUTh 3HAUYCHUS
OYKBEHHBIX  BBIPDAXKEHUW, OCYIIECTBJISISI HEOOXOJMMBbIE  TOJCTAHOBKU M
npeoOpa3zoBaHusl.

Haxonuth HEW3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pemenne TekcTOBBIX 3a/1a4

Pemrate MHOTOIIArOBBIE TEKCTOBBIE 33/1a4U apUPMETHUUECKUM CITOCOOOM.

Pemiate 3amaum, CBSI3aHHBIE C OTHOIIEHHUEM, MPOMOPLUHUOHATBLHOCTHIO
BEJIMYMH, MIPOIICHTAMU, PEIIaTh TPY OCHOBHBIC 3a]]a4u HA JPOOU U MPOIICHTHI.

Pemate 3amaum, coaepxaiiue 3aBUCUMOCTH, CBS3BIBAIOIIUE BEJIMYUHBIL:
CKOPOCTb, BpeMs, paccrosiHue, LIEHa, KOJIMYECTBO, CTOUMOCTb,
IPOU3BOJIUTEILHOCTh, BpeMs, OOBEM pabOThl, HCHONB3Ys apupMeTHUUECKHEe
NEUCTBHS,  OLIEHKY, HPUKHIKY, T[OJb30BATbCS  €AMHULIAMH  M3MEPEHUS
COOTBETCTBYIOILIUX BEJIMYMH.

CoctaBisaTh OYKBEHHBIE BBIPAKEHUS MO YCIOBHIO 33/1a4H.

N3Bnekars wHGOpMAIMIO, NPEICTABICHHYIO B TaOnWIax, Ha JUHEWHOM,
CTONOYATON WM KPYroBOM JuarpaMmax, HMHTEPIPETHPOBATH IMPECTaBICHHBIC
JAHHBIE, UCIIOJIB30BATh IAHHBIC MPU PEUICHUHU 3a]a4.

[IpencraBnars nHPOPMAIINIO C TTOMOIIBIO TAOJINII, JIMHEHHON W CTOI0YATOM
Iarpamm.

HarasigHasi reomerpust

[IpuBomUTh TpUMEPHI OOBEKTOB OKPYXKAIOIIETO0 MHpa, MMEIOMHX (popmy
M3YYCHHBIX T€OMETPUUYECKUX IUIOCKUX W TPOCTPAHCTBEHHBIX (DHUTYp, TpPUMEPHI
PaBHBIX U CHMMETPUYHBIX QUTYP.

N300paxkath C TOMONIBIO IUPKYJNsA, JUHEHKH, TpPAHCIOPTHpAa Ha
HEJIMHOBAaHHOW M KJIeT4aToM Oymare H3y4YeHHbIE IUIOCKHE TeOMETPUUYECKUE
burypsl 1 KOHDHUTYypau, CAMMETPUIHBIC (DUTYPHI.

[Tonp30BaTBCS  TEOMETPUYECKUMH  TOHATHUSAMH:  PaBEHCTBO  (QUTYp,
CHUMMETPHUS, HCIOJIB30BaTh TEPMHUHOJIOTHUIO, CBSI3aHHYKD C CUMMETPHUEH: OCH
CUMMETPHUH, LICHTP CUMMETPUHU.

Haxonuth BENMYWHBI YIJI0B M3MEPEHHEM C TMOMOIIBIO TPAHCIOPTHUPA,
CTPOUTH YIJIbI 33IAHHOM BEJIMUMHBI, ITOJIB30BAThCS MPU PELICHUHN 3a]1a4 IPajyCHON



MEpPOH YIJIOB, paCIO3HABATh HA YEPTEKAaX OCTPBIU, IPSIMOM, pa3BEPHYTHIA U TYIIOH
YTIIBL.

Bbaucnsate qMHY J0OMaHO#M, TEpUMETP MHOTOYTOJBHHKA, IMOJIB30BATHCS
eIMHULIAMU WM3MEpPEHUsl NJIUHBI, BBIPAKATh OJHHM EJAMHUIBI W3MEPEHHs JIUHBI
qyepes Japyrue.

Haxonutb, ncnonb3ys 4epTEKHbIE HHCTPYMEHTBI, PACCTOSIHHS: MEXKTY TBYMS
TOYKaMH, OT TOYKHU J0 MPSIMOH, ATUHY ITyTH HA KBaJPaTHOH CETKe.

Bbraucnsate  1womans  (QUTYp, COCTaBICHHBIX W3 MPSAMOYTOJHLHUKOB,
UCTIONB30BaTh pa3OuMeHue Ha MpPSMOYrOJbHUKH, Ha paBHbIE  (UTYHI,
JIOCTpaWBaHWE JI0 MPSIMOYTOJbHHKA, TOJB30BATHCS OCHOBHBIMU EIUHUIIAMH
M3MEpPEeHHs IUJIONIaJH, BBIpaXKaTh OJHU EJAMHHUIBI HM3MEpPEHHUs IUIOMIAIU dYepes
ApyrHe.

Pacnio3HaBaTh Ha MOZENAX W W300paKECHHUAX MUPAMHUIY, KOHYC, IHIUHD,
UCTIOJIh30BaTh TEPMUHOJIOTHIO: BEPIIIMHA, peOpo, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N3o0paxathk Ha KiIeT4aTON Oymare mpsSMOYTOJIbHBIN TTapajuIeIeUIIeI.

Bbraucnsate 006EM MPSAMOYTOIBHOTO TapauieNienumnena, Kyda, moab30BaThCs
OCHOBHBIMU €IMHHIIAMU U3MEPEHUS 00bhEMa;

Pemate HecnokHBIE 3a7aud Ha HAXOXKICHUE T€OMETPHUYECKHX BEIMYUH B
NPaKTUYECKUX CUTYAIIHSX.



TEMATHUYECKOE IINIAHUPOBAHUE

5 KJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Harypanbsuble uncna. [lelictBus ¢ 43 1 bubmmoreka [{OK
HaTypaJbHBIMH YHCIIAMU https://m.edsoo.ru/7f4131ce
Harnsanas reomerpus. Jlnaum Ha bubnuoreka [JOK
2 12 2
TTOCKOCTH https://m.edsoo.ru/7f4131ce
bu6moreka [IOK
3 OOkikHOBeHHbIC APOGH 48 1 https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
4 Harnsanas reomerpus. MHOTOYTrOJIbHUKA 10 1 httos://m. edsoo.ru/7fA131ce
bu6mmoreka [JOK
> JlecaTutmIe ApodH 38 1 https://m.edsoo.ru/7f4131ce
6 Harnsanas reomerpus. Tena u purypsr B 9 1 bubmuoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bubmuoreka [JOK
! Tosopenne 1 obobwmenne 10 2 https://m.edsoo.ru/7f4131ce
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 5 4



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

6 KIIACC

Koumn4yecTBo yacos DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3iaesioB U TeM nuudpoBbIe
Ne i/ P Konrpoasubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [{OK
! Haryparerie wrcna 37 2 https://m.eds00.ru/7f414736
9 Harnsanas reomerpus. [Ipsmelie Ha 5 bubnuoreka [IOK
TTOCKOCTH https://m.eds00.ru/7f414736
bu6mmoreka [IOK
3 Jlpotu 42 1 1 https://m.eds00.ru/7f414736
bu6mmoreka [IOK
4 Harnsanas reomerpus. CumMmmeTpus 6 1 httos://m. edsoo.ru/7FA14736
bu6mmoreka [IOK
> Berpaxeris ¢ dyxsavi o https://m.eds00.ru/7f414736
6 Harnsannas reomerpus. @urypsl Ha 14 1 1 bubnuorexa [JOK
TJIOCKOCTH https://m.eds00.ru/7f414736
bu6mmoreka [JOK
7 [TonoxxuTenbHbIC M OTPUIIATEIBHBIC YUCIIA 50 1 httos://m.edsoo.ru/7f414736
bubmuoreka [JOK
8 HpexcTaBicHie AaHHEX 8 . https://m.eds00.ru/7f414736
9 Harnsanas reomerpus. @urypsl B 13 1 bu6mmoreka [JOK
MIPOCTPAHCTBE https://m.edso0.ru/7f414736
10 [ToBTOpEHnue, 060061IeHNE, 18 5 bu6mmoreka [JOK
cucTeMaTu3alus https://m.edsoo.ru/7f414736
OBUIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 204 7 5



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736







MPOBEPSEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

5 KUIIACC
Kon .
IIpoBepsiemble MpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOro .
o0pa3oBaTeIbHOIi MPOrpaMMBbI OCHOBHOT'O 00111ero 00pa3oBaHus
pe3yJibTaTa
1 Yucna v BEIYKUCICHUS
11 [TorumaTh W TPABWIGHO VYIOTPEOISATH TEPMHUHBI, CBS3aHHBIC C
' HaTypaJIbHBIMU YHCIIaMH, OOBIKHOBEHHBIMH U JICCITUIHBIMU JPOOSMH
1o CpaBHUBATh M YIOPSJIOYMBATH HATypaJbHBIC YHUCIIA, CPABHUBATH B
' MPOCTENIINX ClTydasix OOBIKHOBEHHBIE IPOOH, IECATUUHBIE IpOOH
COOTHOCUTh TOYKY Ha KOOPJWHATHOW (YMCIIOBOH) TIPSIMOM C
1.3 COOTBETCTBYIOIIIMM €l YHMCIOM M H300pakaTh HATypajbHbIE YHCIIA
TOYKaMH Ha KOOPJAUHATHOU (YHCIIOBO) MPSAMOM
L4 BoinonHaATe apudmernyeckue AEUCTBUS ¢ HATYPAJIbHBIMH YUCIAMHU, C
' OOBIKHOBEHHBIMU APOOSIMHU B MPOCTEHIINUX CITydasx
1.5 BoinonHATh TpoBepKy, TPUKUAKY pe3yabTaTa BHIYUCICHUN
1.6 OKpyTJIATh HaTYpaJIbHBIC YUCITA
2 Pemienmne TekcToBBIX 3324
21 Pemats TexcToBBIE 3aaUU apUPMETHUIECKUM CTIOCOOOM U C TIOMOIIIBIO
' OpPraHU30BaHHOTO KOHEYHOTO epedopa BceX BO3ZMOKHBIX BAPUAHTOB
Pemars  3amaum, coaep:kamipe  3aBUCUMOCTH,  CBS3BIBAIOIIUE
2.2 BEJIMYMHBI: CKOPOCTh, BpEMS, pACCTOSHHE, II€Ha, KOJIUYECTBO,
CTOUMOCTh
23 Hcnonb3oBaTh KpaTKue 3aMUCH, CXEMbI, TaONHIIbI, 0003HAYEHHS MPU
' pelleHny 3a1a4
[Tonp30BaThCcsi OCHOBHBIMH €IUHUIIAMH W3MEPEHHs: II€HBI, MAacChl,
24 paccTosiHUS, BpEMEHH, CKOPOCTH, BBIPAKATh OJIHU €IMHULIBI BEITMUMHBI
yepes JIpyrue
2.5 N3Bnekarsp, aHAIIM3UPOBATh, OIICHHUBATH uH(POPMAIIHIO,




IpPEeACTaBICHHYI0 B  Tabimume, Ha  CTOIOYAaTOM  AmarpaMmme,
MHTEPIIPETUPOBATh IPEACTABICHHBIE JaHHbIE, UCIOJIb30BaTh JAHHBIE

IIPU pELICHUN 3aa4

3 Harnsgnas reomerpus
31 [lonb30BaThbCsl TEOMETPUUYECKHMMH  TOHATHSMHU: TOYKA, MpsMas,
' OTPE30K, JIy4, Yrojl, MHOTOYTOJIbHUK, OKPY)KHOCTb, KPYT
35 [IpuBoauTh mpUMEpPHl OOBEKTOB OKPYKAIOUIETO MHPA, HMEIOLINX
' (GopMy H3ydEHHBIX T€OMETPHUECKUX PUTYP
Hcnonp30BaTh TEPMHHOJIOTHIO, CBSI3aHHYIO C YIJaMH: BEpIIMHA
3.3 CTOPOHA; C MHOTOYI'OJIFHUKAMH: YTOJI, BEpIINHA, CTOPOHA, THArOHab,
C OKPY)KHOCTBIO: paJnyC, THAMETP, IEHTP
34 N300paxaTs M3ydeHHbIE T€OMETPHUYECKIE (PUTYpPHl HA HEIWHOBAHHOM
. U KJIeT4aToi Oymare ¢ MOMOIIBIO HUPKYJIS U TMHEHKN
HaxomuTe [UIMHBI OTPE3KOB HEMOCPEICTBEHHBIM HW3MEPEHUEM C
3.5 IIOMOILBIO JIMHEHKH, CTPOUTh OTPE3KH 3aJaHHON JJIMHBI; CTPOMTH
OKPYXKHOCTb 33JJaHHOTO pajuyca
36 Vcnonb30BaTh CBOWCTBA CTOPOH M YIVIOB MPSIMOYrOJbHMKA, KBaJpara
' JUIl MX TIOCTPOCHMSI, BBIUYMCICHMSI TUIOIAAN U IIEPUMETPA
Bbruucnare nepumeTp  mioaap KBajapaTa, IpsiMOyrojbHHKa, (GUryp,
3.7 COCTaBJIEHHBIX M3 IPSIMOYTOJIBHUKOB, B TOM uucie ¢uryp,
M300paKEHHBIX Ha KJIETYATON Oymare
38 [Tonp30BaTbcss OCHOBHBIMH METPUYECKMMHU EIUHHULAMH H3MEPEHUs
' JUIMHBI, TUIOIA/IM; BBIpaXKaTh OJHU €IMHUIIbI BEITMUUHBI Yepe3 Ipyrue
Pacno3naBare napamenenunes, Ky0, UCIOJIb30BaTh TEPMHHOJIOTHIO:
3.9 BepLIMHa, pedpo, TpaHb, W3MEPEHMs; HAXOIUTb H3MEPEHUs
napajenenunena, kyoa
3.10 Bbruncnare  00béM  KyOa, mapajulenenunena Mo 3aJaHHBIM
. U3MEPEHUsM, [0JIb30BaThCs €ANHUIIAMU U3MEPEHUs 00bEMa
311 Pemate HecnokHbIE 3a7a4ll Ha U3MEPEHUE T€OMETPUUECKUX BETHUUH
' B IPAKTUYECKUX CUTYaIHSIX
6 KJIACC

Kon

IIpoBepsiemble mpeAMeTHbIE Pe3yJabTAThl 0CBOCHHSI OCHOBHOI




NpoBepPsSIEMOro 00pa3oBaTeIbHON MPOrpaMMbI OCHOBHOI'0 00111er0 00pa3oBaHusl
pe3yJibTara
1 Yucna v BEIYUCICHUS
3HaTh W TIOHUMATh TEPMUHBI, CBS3aHHBIE C PA3TUYHBIMU BUIAMH
1.1 YHCeNl ¥ CIOCO0aMU X 3aIHCH, IEPEXOIUTh (€CIIH 3TO BO3MOXKHO) OT
OJTHOM (hOPMBI 3aTTMCH YHCIIA K JPYron
19 CpaBHUBaTh W YIOPSAOYUBATH IIETbIC 4YHCIA, OOBIKHOBEHHBIC U
' JECSITHYHBIC IPOOH, CPAaBHUBATH YHCIIA OJHOTO U Pa3HBIX 3HAKOB
BeimoyHATE,  couyeTass  YCTHBIE W INHCHMEHHBIE  NPUEMBI,
13 apudmeTHueckue ISHCTBUS C HATYypaIbHBIMA M IICIIBIMU YHCIIAMH,
' OOBIKHOBEHHBIMH M JICCSITHYHBIMH JPOOSMU, TOJIOKUTEITHHBIMUA |
OTPHUIATESIILHBIMH YUCIIAMA
BBIYuCIIATE 3HAUCHUS YUCIIOBBIX BBHIPAXKEHHH, BBITOJHATH MPUKHIKY U
14 OIICHKY pe3yJibTaTa BBIUYMCICHHUHA, BBITIOIHATH IMpeoOpa3oBaHUs
' YHUCIIOBBIX BBIPAXEHUH HAa OCHOBE CBOWCTB apH(PMETHUECKUX
JIEWCTBUI
15 Oxkpyrnarh 1Lenble uuciaa U JeCATUYHBIE JpOoOH, HAXOIHUTh
' MPUOJIVKEHUST YHUCeT
COOTHOCHUTH TOUKY Ha KOOPAUHATHOU MPSIMOM C COOTBETCTBYIOIIUM €1
1.6 YUCJIIOM M HM300pa)kaTh YHCJIa TOYKAMHU Ha KOOPJAMHATHOW MPSMOM,
HAXOJUTh MOIYJIb YUCIIa
17 CooTHOCUTH TOYKY B MPSMOYTOJbHOW CHCTEME KOOpAMHAT C
' KOOpJMHATAMU 3TON TOYKU
18 Oxkpyrnarh Uenble uuciaa U JeCATUYHBIE JpOOH, HAXOIHUTh
' npUOIMKEHUS YU CeT
2 YucnoBbie U OYKBEHHBIE BHIPAKECHUS
[Tonumath U ynotpeOiasTh TEPMHUHBI, CBA3aHHBIE C 3aMUCHIO0 CTENEHU
2.1 YHyclia, HAXOAWTh KBaJpaT W KyO 4YHCIa, BBIYHCIATH 3HAYCHHS
YHCIIOBBIX BBIPAXKEHHM, COJIEPKAIINX CTEICHH
99 [Tonb3oBaThesl MpU3HAKAMU AETUMOCTH, PACKIAIbIBATh HATypallbHbBIE
' YHClia Ha TPOCThIE MHOXKUTENN
2.3 [Tonb3oBaThbest MacITaboM, COCTABIATH MPOMOPLIMU M OTHOIIICHUS
Ucnonb3oBath OykBBl i 00O3HAYEHUS YWCEN TMPU  3aMUCH
24 MaTEeMaTHYECKUX BBIPAKEHUN, COCTaBISATh OYKBEHHBIE BBIPAKEHUS H
(hopMyIbl, HAXOIUTH 3HAYECHUS OYKBEHHBIX BBIPAXKEHUN
2.5 HaxonuTh Hen3BeCTHBIN KOMIIOHEHT PaBEHCTBA
3 Pemenne TekCTOBBIX 3a0a4




3.1

Pemats MHOTOIIaroBbei€ TCKCTOBBIC 3aga4n apI/I(I)MCTI/I‘-ICCKI/IM

croco0om

3.2

Pemats 3aaa4u, CBA3aHHBIC C OTHOMICHHUEM, IMPONMOPHUOHAJIBHOCTBIO
BCJIMYHMH, MPOLNCHTaAMH, PCIIaTb TpPpU OCHOBHBLIC 3aJla4d Ha ZIpO6I/I u

MPOLEHTHI

3.3

Pemare  3amaun, coaep)Kallpe  3aBUCUMOCTH,  CBS3BIBAIOLIUE
BEJIMYUHBL: CKOPOCTb, BpEMs, pacCTOSIHUE, LEHY, KOJIUYECTBO,
CTOMMOCTbB, MPOU3BOJUTENBHOCTb, BpeMsl, 00BEM pabOThI, HCIONb3YS
apudmernueckue JACUCTBUS, OLEHKY, MPHUKUAKY; IOJb30BATHCS

CANHUIaMU U3MCPCHUA COOTBCTCTBYIOIINUX BEJIMYNH

3.4

CocTaBisaTh 6YKBGHHBI€ BBIPAXKCHUS 110 YCIIOBHIO 3aJa4U

3.5

W3Bnekats nHbOpMaIuio, MpeCTaBICHHYIO B Ta0IUIaX, HA JIMHEHHOM,
cTronbuaToi  WIM  KPYroBOM  jJuarpammax, HHTEPIPETUPOBATH

IpEACTABJICHHBIC JAHHBIC, UCIIOJIb30BaTh JAHHBLIC TP PCIICHUHA 3aaa4

3.6

[IpencraBnsate wHOpPMAIUIO C TOMOIIBIO TaONWIl, JTUHEWHOW U

CTOJIOYATON TUarpamMm

Harnsannas reomerpus

4.1

[TpuBoauTh mpHUMEpbl OOBEKTOB OKPYKAIOIIETO MHUPA, HMEIOIINUX
GbopMy H3yYEHHBIX F€OMETPUYECKUX IUIOCKUX M MPOCTPAHCTBEHHBIX

¢buryp, npuMepbl paBHBIX 1 CUMMETPUYHBIX GUTYP

4.2

H300paxaTh ¢ MOMOILIBIO IMPKYNS, JHUHEWKH, TPAHCIOPTUpAa Ha
HEJIMHOBAaHHOM ¥ KjieTyaTod  Oymare  H3y4eHHbIE  ILJIOCKUE

reoMerpuueckue GUrypbl 1 KOHPUTypauu, CAMMETPUYHbIE (PUTYPHI

4.3

ITons30BaThCA ICOMECTPUYCCKUMHU TIOHATHAMHU: PABCHCTBO (1)I/Il"yp,
CUMMCTpPUA; HUCIIOJIB30BAaThb TCPMUHOJIOTHIO, CBA3aHHYHO C

CHMMCTpHCﬁI OCb CUMMCTpPHUH, HCHTP CUMMCTPHU

4.4

HaxoauTh BeJIMYMHBI YTIOB U3MEPEHUEM C IOMOIIBIO TPAHCIIOPTUPA,
CTPOMTH YIJIbl 3aJJAHHON BENWYMHBI, I0JIb30BAaTbCS IPU PELICHUU
3a/1a4 I'paJyCHON MEpOW YIJIOB, paclo3HaBaTb Ha YEPTEkKaxX OCTPBIM,

IIPSAMOY, pa3BEPHYTHIN U TYIIOHN YIJIbI

4.5

Breraucnars JJIAHY HOMaHOﬁ, NepuMeETp MHOT'OYT'OJIbHUKA,
IMOJIb30BAThCAd CAMHHULIAMU HU3MCEPCHUA JIMHBI, BBIPpAXKATb OIOHU

CANHUIBI USMCPCHUA IUIMHBI YEPC3 APYTrUc

4.6

HaXOIlI/ITB, HCIIOJIb3YA I-IepTé)KHIJIe HHCTPYMCHTBI, PACCTOSAHU A MCIKAY
ABYMSA TOYKAaMH, OT TOYKH OO HpHMOﬁ, JJIMHY ITIYTH Ha KBaHpaTHOﬁ

CECTKC

4.7

Bbruncnare miomans ¢GUryp, COCTaBICHHBIX W3 MPSMOYTOJIbHHUKOB,




UCTIOJIb30BaTh pa3OMeHHe Ha MPSMOYTOJLHUKH, HAa PaBHbIE (QUTYPHI,
NOCTpauBaHUE [0 MPSAMOYTOJbHHUKA, IOJIb30BAaTbCA OCHOBHBIMH
€IMHUIIAMM HW3MEPEHUS IUIOIIAAM, BBIPAKATh OJHU  EAWHUIIBI

U3MEpEHUS IUIOIIAIU Yepe3 Apyrue

Pacnio3naBate Ha MOJENAX W HM300pPAKECHUSIX MHUpPaAMUIYy, KOHYC,

4.8 WIMH]IP, WCIIOJB30BaTh TEPMUHOJIOTHIO: BEpIIUHA, peOpo, TpaHb,
OCHOBAaHHE, Pa3BEPTKa
4.9 N3obpaxaTs Ha KIeTYaTON OymMare MpsiMOYToJIbHBIN Mapaieenumne]]
410 Boruncnate  00bEM  IPSIMOYrOJIBHOTO — Napajulenenurnena, Kyoa,
. IMOJIb30BaTbCAd OCHOBHBIMU CIMHUIIAMU U3MCPCHUA 00BEéMa
411 Pemarte HecoXHBIE 3aa4u Ha HaXO0XACHHUEC T'COMETPUUYCCKUX

BCJIMYHH B IMTPAKTUYCCKUX CUTYyalUsAX




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

5 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 HarypanbHble uncna u Hyab
11 Harypanbnoe uncno. Psn HatypanpHbix uncen. Yucno 0. W3o6paxenue
' HaTypaJIbHBIX YHMCEJl TOUKAaMU Ha KOOPAUHATHOM (UMCI0BON) MpSIMOM
19 [Tosunnonnass cucrema cuucieHus. PuMmckas Hymepauus. JlecsTuunas
' CUCTEMa CUHCIICHUS
13 CpaBHeHHE HATypalbHBIX YUCEN, CPABHEHHE HATYPaJIbHBIX YHCEN C HYIEM.
' OxpyriieHrne HaTypajlbHbIX YHCENT
CrnoxeHue, BBIMUTaHUE, YMHOKEHHE U JIETICHUE HaTypaJIbHbIX unces. CBOMCTBO
14 HyJsl TIpU CIIO)KEHWHM, CBOMCTBA HYyJd M €IWHULBl [pPU YMHOXKCHHH.
' [lepemectuTenbHOE M coYeTaTeIbHOE CBOMCTBA (3aKOHBI) CIOXKEHHS U
YMHOXEHHSI, PACIpeICTUTEIHbHOE CBOMCTBO (3aKOH) YMHOXKCHHS
15 Hcnonb3oBanue OykB i1 0003HAUYEHUSI HEU3BECTHOIO KOMIIOHEHTA U 3aIHCH
' CBOWCTB apu(PMETHUCCKUX ICHCTBUN
Jenutenn M KpaTHble YHCIA, pasjioKeHUE Ha MHOxuTenu. lIpocteie un
1.6 coctaBHble uucia. [lpusnaku npenumoctu Ha 2, 5, 10, 3, 9. [enenue c
OCTaTKOM
17 Crenenb C HaTypaJlbHbIM [OKa3aTejleM. 3aluch YUCIAa B BHUJAE CYMMBI
. pa3psIHBIX ClaraeMbIx
YucioBoe BbIpakeHHE. BblunciaeHue 3HAYEHUN YKCIIOBBIX BBIPAXKEHUH,
18 NOPSIIOK  BBINOJHEHUs JelcTBUi. Vcnosib30oBaHWe TIpU  BBIYUCIEHUAX
. NePEMECTUTENILHOTO M COYETAaTEIbHOTO CBOMCTB (3aKOHOB) CIIOKEHUS W
YMHOKEHUS, PACTIPEEIUTEILHOIO CBOMCTBA YMHOKEHUS
2 Hpobu
IIpencraBnenne o aApoOM Kak cmocobe 3amucu  YacTU  BEJIUYMHBI.
OObikHOBeHHBIE ApooOu. [IpaBunbHBIe M HempaBWIbHBIE Apoou. CMeraHHas
2.1 IpoOb, MpeACTaBIeHNE CMENIAHHOW IpoOu B BHUJE HEMPAaBUIBLHOW ApOOH U

BBHIJICIICHUE 1I€JO0M YacTH 4YHCIIa M3 HeraBHHLHOﬁ ,Z[pO6I/I. I/I306pa)KCHI/IC

npoOelt ToukaMy Ha YMCIOBOM MpsAMOi




OcnoBHoe cBoiicTB0 apoOu. Cokpamenue npobeid. IlpuBenenue npobu K

22 HOBOMY 3HameHarenmo. CpaBHEHHE APOOeit
23 CrnoxeHne ¥ BbIUMTaHUE poOel. YMHOXKEHHE U JieNieHne ApoOeil, B3auMHO-
' oOparHbie 1pobu. HaxokieHre 4acTH eIoTo U HENOro MO €ro 4acTH
Hecstnanas 3ammch apobeit. IlpencraBieHue OecSITHYHONH ApoOU B BHIE
2.4 00ObIkHOBEeHHOH. M300pakeHue NEeCATHYHBIX ApPOOEH TOYKaMHU Ha YHCIOBOM
npsamoil. CpaBHEHUE AECATUUHBIX IpoOei
25 ApubmMernueckue JEHUCTBUS C JICCATHUYHBIMH ApoOsiMu. OKpyriieHue
' JECATUYHBIX APOOEH
3 Pemenue TeKCTOBBIX 3a71a4
3.1 Pemenne TeKCTOBBIX 33724 apu(PMETHIECKIM CITOCOOOM
3.9 Pemenne normueckux 3amad. Pemenue 3amad mepeOOpoM BCeX BO3MOMKHBIX
' BapuaHTOB. Vcrosib30BaHKe IpU pelieHn  3a7a4 TaOlIHIl U CXeM
Pemenune 3amau, cojepKamux 3aBUCUMOCTH, CBSI3BIBAIOLINE BEJIMYHMHBI:
23 CKOPOCTb, BpEMs, pacCTOSHUE, ILIEHY, KOJMYECTBO, CTOMMOCTb. ENWHUIIBI
' W3MEpEeHus: Macchl, 00bEMa, LIEHBI, PACCTOSIHUSA, BpEMEHHU, CKOpOCTH. CBA3b
MEXAY eIMHUIIAMU U3MEPEHUSI KaXKJI0M BETUUHHbI
3.4 Pemenne ocHOBHBIX 3a/1a4 Ha ApoOH
3.5 [IpencraBneHue JaHHBIX B BUJIEC TAOJIHII, CTOJIOUATHIX AUArpaMM
4 Harnsannas reomerpus
Harnsinasie npeacraBienus o purypax Ha IJIOCKOCTH: TOUKA, MPAMasi, OTPE30K,
4.1 Jqyd4, Yroji, JIOMaHasi, MHOTOYTOJIbHHK, OKPYKHOCTb, Kpyr. Yrou. Ilpsmoi,
OCTpbIH, TYIION U pa3BEPHYTHIN YIJIbI
JlivHa oTpeska, METpUYECKUe €AMHUIIBI ATUHBL. J[TMHA TOMaHOH, epuMeTp
4.2 MHOTOYrojbHUKa. M3MepeHue U TMOCTPOCHHE YIJIOB C  IMOMOIIBIO
TpaHCIIOPTHUPA
43 Harnsnueie mpencraBieHuss o ¢urypax Ha IJIOCKOCTH: MHOTOYTOJIBHUK,
' PSIMOYTOJIbHUK, KBAAPaT, TPEYTOJIBHUK; O paBEHCTBE (QUTYD
N3o6paxxenue ¢uryp, B ToM 4yuciae Ha kietyatoil Oymare. Iloctpoenue
44 KOHGUrypanuuii M3 dYacTedl NpsMOil, OKPY)XHOCTM Ha HEIMHOBAaHHOW U
' kineryatoii  Oymare. Mcmonb3oBaHue  CBOWCTB  CTOPOH M YIJIOB
MpsIMOYTOJIbHUKA, KBaJpaTa
45 [Inomanp NOpPSIMOYrOJbHUKA W  MHOTOYTOJIBHUKOB, COCTaBJIEHHBIX U3

NpSIMOYTOJIBHUKOB, B TOM u4uclie (uryp, HM300pakEHHBIX Ha KIETYaTOU




GYMaFC. EI[I/IHI/II_[LI HU3MCPCHUA TIOIaan

Harnsaneie npeacTaBieHus: 0 MPOCTPAHCTBEHHBIX (DUTYypax: MPSMOYTOJIbHBIN

napajuiefienumnen, Ky0, MHOTOTpaHHUKU. M300paxeHWe mpoCTeHImnx

4.6 MHOrorpaHHukoB. Pa3BépTku kyba u napamuienenunena. Cosnanue Mojaenen
MHOTOTPaHHUKOB (M3 OyMaru, TIPOBOJIOKH, IUIACTHJIMHA W JIPYTHX
MaTepuasoB)

47 O0bEM TPSIMOYTOJIBHOTO Tapajuienenumnena, kyoda. EguHuinel u3mepeHus

' 00BbéMa
6 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 HarypaneHble uncia
Apudmernyeckrue JEHCTBUS C MHOTO3HAYHBIMU HATypPAJIbHBIMH YHUCIIAMH.
UucnoBble BBIpAXKEHUS, TMOPSAOK JCHCTBUMA, HCIOIB30BAHUE CKOOOK.

1.1 Hcnonb3oBanue mpu BBIYUCICHUSX MEPEMECTHUTENLHOTO U COYETaTEIbHOIO
CBOMCTB CIIO)KEHHMSI M YMHOXXCHHSA, pacHpeleTUTeIbHOIO  CBOMCTBA
YMHO>KEHUS

1.2 OkpyriieHrne HaTypaJbHbIX YUCE

13 Jlenurtenu U KpaTHbIE YKCia, HAMOOIBIINM OOIIUI 1eIUTENh U HaUMEHbIIee

' oburee kpatHoe. [[enMMOCTh CyMMBI U TPOU3BEICHUS

14 Jlenenue ¢ ocraTkoM

2 Hpobu

21 OObIKHOBEHHAsi poOb, OCHOBHOE CBOMCTBO IIpOOH, COKpalieHue ApoOeH.

' CpaBHeHue 1 ynopsijounBanue apooeit
25 Pemenue 3amay Ha HaxoKJIE€HHUE YACTH OT LIEJOTO W IIENIOr0 MO €ro YacTH.
' JIpoOHOE 4Kco Kak pe3ynbTaTr AeTIeHUs
23 [IpencraBnenre necATUYHONW OpoOM B BUAEC OOBIKHOBEHHOW 1podu
' BO3MOYKHOCTH MPEACTaBIECHUS OOBIKHOBEHHOM JAPOOH B BUAE JECITHUHOM
Jecsatuunbie apoOM M MeTpuyeckas cucremMa wmep. Apudmernyeckue

24 JNEUCTBUS M YHCIOBBIE BBIPAXKEHHS C OOBIKHOBEHHBIMH H JIECATUYHBIMU
IpoOsiMU

2t OtHomienue. JleneHne B JaHHOM OTHOIIEHWH. Macmtab, MOPOMOPLHSL.

IIpuMeHeHre nponopLUUiA IIPU PELICHUN 3a1a4




ITonsarue IIpoLCHTA. Brraucnenue MMpOoNCHTa OT BEJIMUMHLBI U BEJIMYHUHBI 110 eé

2.6 MPOIEHTY. BrIpaskeHue npoueHToB JAeCATUYHBIMH ApoOsiMu. Pemenue 3amay
Ha MPOLIEHTHI. BrIpakeHre OTHOLICHNUS BETMYMH B IPOIICHTAX
3 [TonoxuTenpHbIE U OTPHUIIATEIBHBIC YHCIIA
[TonoxxurenpHple W oTpuULaTeNbHbIe yncna. Llensle uncna. Monyne yucina,
3.1 reoMeTpuYecKasi MHTepHpeTanus MoAyis uucia. V3oOpakeHue dncen Ha
KOOpJAMHATHOM npsAMoil. UucnoBslie npoMexyTKku. CpaBHEHHUE UnCce
39 ApupmeTnueckiue JEHCTBHUS C TIOJOXKHUTEIBHBIMA W OTPHIATEIEHBIMU
' YHCIIaMH
[IpsimoyronbpHasi cucTeMa KOOpAWHAT Ha TUIOCKOCTH. KOoOpIuHAThl TOUKK Ha
3.3 IUIOCKOCTH, abcmucca u  opawHara. [loctpoeHne Touek W ¢Guryp Ha
KOOPJIMHATHOM MJIOCKOCTH
4 ByKBEHHBIE BHIPAXKCHHS
[Mpumenenne OykB Ui  3allUCH  MaTEeMAaTHYeCKUX  BBIPAKEHUH U
41 npemioxennid.  CBoicTBa  apu(METHUYECKUX  JCHCTBUNA. byKBEeHHBIC
' BBIPQXKEHUS U YUCIIOBBIC NTOJCTAaHOBKHU. ByKBEHHbIE PaBEHCTBA, HAXOXKIECHUE
HEU3BECTHOTO KOMIIOHEHTA
4 ®opmyibl, GopMysbl EepUMeTpa U IUIOAAM NPSMOYTOJIbHUKA, KBaJpaTta,
' 00béMa mapasuienenurena u Kyoa
5 Pemienne TekcToBbIX 3a1a4
5.1 Pemenne TeKCTOBBIX 3a7a4 apu(PMETHIESCKUM CITOCOOOM
£ 5 Pemenne noruueckux 3anad. Pemenue 3amad nepebopoM BCEX BO3MOKHBIX
' BapHUaHTOB
Pemenne 3amau, coiep)kKalmiux 3aBUCUMOCTH, CBS3BIBAIOIIMX BEJIWYHMHBI:
CKOpOCTb,  BpEMs,  pacCcTOsilHMe, II€Ha,  KOJMYECTBO,  CTOUMOCT,
5.3 IPOM3BOIUTENILHOCTh, BpeMsl, 00bEM paboThl. ENUMHMIIBI H3MepeHus: Macchl,
CTOUMOCTH, PacCTOSIHUSA, BpeMeHH, CKOpocTU. CBS3b MEXIy €AWHULAMU
U3MEPEHUs KaXKJI0U BEJIMYMHBI
£ 4 Pemenne 3amad, CBSA3aHHBIX C OTHOUIEHHWEM, HPONOPIHOHAIBHOCTHIO
' BEJIMYMH, IPOLIEHTAMH; PELLICHHE OCHOBHBIX 337a4 Ha JPOOU U MPOLEHTHI
- Onenka W MpHUKHIKA, OKpyrieHue pesyinbrata. CocraBieHue OyKBEHHBIX
' BBIpQXXEHUH 10 YCIIOBUIO 331a4H.
£ 6 [IpencraBnenue AaHHBIX C MOMOIIbIO Tabmuu M auarpamm. CrosGuaTbie

auarpaMMsl. UTeHHE KPYrOBBIX AMarpaMm




Harnsanas reomerpus

Touka, mpsmas, OTpPE30K, Jyd4, Yyroja, JOMaHas, MHOTOYIOJIbHUK,

o YEeTBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPyT
6.9 B3aumHOe pacnoso)keHue JBYX HpsIMbIX Ha IUIOCKOCTH, MapajulelbHbIE
' HpsIMbIE, IEPIIEHIUKYIISIPHbBIE TIPSIMbIE
6.3 W3mepenue paccTosHU: MEXIy JIBYMS TOYKaMH, OT TOUKH JO MPSAMOH,
' JUIMHA MaplIpyTa Ha KBaIpaTHOU CETKe
6.4 W3mepenue 1 nocTpoeHue yriioB ¢ MOMOIIbIO TPAHCIOPTUPA
6.5 Buzabl TpeyroapHHKOB: OCTPOYIOJIBHBIN, MPSAMOYTOJBHBIM, TYIOYIOJIBHBIN,
' paBHOOEIPEHHBII, pABHOCTOPOHHUM
6.6 UYerbipéxyroapbHuK. [IpsIMOyroibHUK, KBaJpaT: HCIOJIb30BAaHUE CBOMCTB
' CTOPOH, YIJIOB, AMAroHAJIeH
N300paxkenne reoMeTpuyeckux (QUIyp Ha HEJIWHOBAHHOW Oymare c
6.7 WCIIOJIb30BAHUEM  LUPKYJsS,  JMHEMKH,  YrojbHUKA,  TPaHCIOPTUpA.
[TocTpoenus Ha KiIeT4aTol Oymare
6.8 [TepumeTp MHOTOYTOTBHUKA
6.9 [Nonsitue momanu ¢urypsl, eAMHULBl U3MepeHus iomaay. [Ipudmmxénnoe
' U3MepeHue miomanu Guryp, B ToM 4ucie Ha KBaJpaTHOH ceTke
6.10 [TpubmmxEHHOE U3MEPEHHE ITTUHBI OKPY)KHOCTH, TUIOMIAIH Kpyra
6.11 CumMmerpus:  LeHTpalbHass, oceBas M 3epkanbHad.  [locTpoenue
' CUMMETPHUHBIX (PUTYp
Harnsanueie IIPEICTaBICHUS 0 IIPOCTPAHCTBEHHBIX ¢burypax:
napajenenunes, Kyo, npusma, nupamuaa, KOHyC, LHJIMHADP, mWap U cdepa.
6.12 W3o6paxxenue  mpoctpaHcTBeHHbIX  (uryp.  Ilpumepsl  pa3Béprok
' MHOTOTPAaHHUKOB,  LWIMHIpPa M  KOHYyca. Co3pmanne  Mozenei
IIPOCTPAHCTBEHHBIX (puUryp (U3 Oymaru, NMpOBOJIOKH, IJIACTUIMHA U JIPYTUX
MaTepHaoB)
6.13 [Tonstue o6wvéma, eauHuIBl U3MepeHUs 00bEMa. OOBEM MPSIMOYrOJIBLHOIO

napasienenumnena, Kkyoa




YYEBHO-METOANYECKOE OBECIIEYEHUME
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* Maremaruka: 6-ii kjacc: 6a30BbIi YpOBEHb: YU€OHUK: B 2 4acTAX; 3-€ U3/IaHHe,
nepepaborannoe Bunenkun H.4., XKoxos B.U., YecnokoB A.C. u ap.
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