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1. INOACHUTEJIBHASA 3AIINCKA

[IpuopuTeTHBIMU 1EIIMHU O0yYEHHSI MaTEMaTHKE B 5—6 Kilaccax sIBISIOTCS:

e TMpPOAOKEHHE (HOPMHUPOBAHHS OCHOBHBIX MATEMaTHUYECKUX MOHITHMA
(unciio, BeIWYMHA, TeoMmeTpuueckas Qurypa), oOecrneunBarOIMX
MPEEMCTBEHHOCTh M TMEPCHEKTUBHOCTh MAaTeMaTHYE€CKOro 0Opa30BaHMS
00yJaroIIXcs;

e Pa3BUTHE MHTEJUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00yUaroIuXcCs,
MO3HABATEJIbHON aKTUBHOCTH, HCCJIEIOBATEIbCKHUX YMEHHUH, MHTEpeca K
U3YYEHUIO MaTEeMAaTHUKHU;

e IOJIBEJICHUE OOYYarOMIMXCS HA JOCTYIHOM Il HUX YPOBHE K OCO3HAHUIO
B3aMMOCBS3M MaTEMaTUKH U OKPY>KAIOIIETO MUPA;

e (dopmupoBanue QyHKIIMOHATEHON MaTeMaTHUYECKON TPAMOTHOCTH: YMEHHUS
pacno3HaBaThb MaTeMaTHUECKUE OOBEKThl B PEAIbHBIX KU3HEHHBIX
CUTyalUsiX, NPUMEHSATh OCBOCHHBIE YMEHHUS JUIsl PELICHUS NPAKTHKO-
OPUEHTHPOBAHHBIX 3a/1a4, UHTEPIPETUPOBATH MOJYyUYEHHBIE PE3YJIbTaThl U
OLICHMBATh UX HA COOTBETCTBHE MPAKTUIECKON CUTYaIIHH.

HEJN N3YYEHUA YYEBHOI'O ITPEIMETA «MATEMATHKA

OCHOBHbIE JMHUH COAEpKaHUs Kypca MaremMaTuku B 5—6 kiaccax —
apudMeTHIeCKass U reoMeTpruUecKas, KOTOPbIe Pa3BUBAIOTCS MapaJlICIbHO, KaXaas
B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCHUMO OHA OT JIPYTOH,
a B TECHOM KOHTAaKTE€ Y B3aUMOJECHUCTBUH. TaKKe B KypCe MAaTEMaTUKHU MPOUCXOIUT
3HAKOMCTBO C JIEMEHTaMU ajareOpbl U OMUCATEIbHON CTATUCTUKHU.

N3ydenne apudmeTnyeckoro Marepuaia HaumHaeTCsl CO CHCTeMaTH3allud |
Pa3BUTHSI 3HAHUN O HATYpPaJbHBIX YMCIaX, MOJYYCHHBIX HAa ypPOBHE HA4aJlbHOIO
oO1iero oopazoBanus. [Ipu 3TOM COBEPILIEHCTBOBAHUE BHIYUCIUTEILHON TEXHUKU U
dbopMUpPOBAHUE HOBBIX TEOPETHUUYECKUX 3HAHUM COYETAeTCs C pPa3BUTHEM
BBIYUCIUTEILHON KYJBTYPhI, B YaCTHOCTH C OOyYE€HHEM MPOCTEHIIUM MHpUEMaM
NPUKUAKA U OLIEHKH PE3yJbTAaTOB BBIUMCICHUI. M3yueHHne HaTypaJlbHBIX YHCEl
npoaobKaeTcss B 6 Kjacce 3HAKOMCTBOM C HayajdbHBIMH TIOHSTHUSAMH TEOPUU
JICITUMOCTH.

Hauano wm3ydeHHsi OOBIKHOBEHHBIX M JIECATHUYHBIX JIPOOEH OTHECEHO K 5
KJIacCy. DTO MEPBBIN 3Tal B OCBOCHHUH JPOOEH, KOT/Ia MPOUCXOAUT 3HAKOMCTBO C
OCHOBHBIMH HACSMH, TOHATUIMHU TeMbl. IIpu 3TOM paccMoTpeHrne 0OBIKHOBEHHBIX
npobeil B MONHOM 00BbEME MPEAIIECTBYET H3YyYEHHUIO NECATUYHBIX APOOEH, yuTo
1e7ecoo0pa3Ho ¢ TOYKK 3PEHUS] JIOTMKW H3JIOKEHWS YHUCIOBOM JIMHHWM, KOTJa
MpaBuUJia JEHCTBUH C IECITUYHBIMU APOOSIMU MOXKHO OOOCHOBAThH YK€ U3BECTHBIMU
QITOPUTMAMH BBITIOJTHEHUS IEUCTBUIN C OOBIKHOBEHHBIMU JPOOSMH. 3HAKOMCTBO C



JECATUYHBIMU IPpOOSIMHU PACIIMPUT BO3MOKHOCTH Il MIOHUMAHUS 00y4arOIUMHUCS
IIPUKJIAHOTO IPUMEHEHHsI HOBOM 3aIMCH IIPU U3YYEHUH APYTUX IPEAMETOB U IIPU
IIPaKTUYECKOM HCINOIb30BaHMHU. K 6 Kiaccy OTHECEH BTOPOM 3Tall B M3YYCHUU
Ipo0el, THe MNPOUCXOAUT COBEPIICHCTBOBAHME HABBIKOB CPAaBHEHUS U
npeoOpazoBaHusi JpoOeil, OCBOCHHWE HOBBIX BBIYUCIUTEIBHBIX aJITOPUTMOB,
OTTaYMBAHWE TEXHHUKU BBIYUCIICHWI, B TOM 4YHUCJIE 3HAYCHUH BBIPAXKECHUH,
colepKaluX M OOBIKHOBEHHBIEC, U JAECATUYHBIE JAPOOH, YCTAHOBJIECHHE CBA3CH
MEXIy HUMH, pACCMOTPEHUE MPUEMOB PEILICHUs 3a]1a4 Ha ApoOu. B Havane 6 kiacca
MPOUCXOIUT 3HAKOMCTBO C MOHATHEM IPOLICHTA.

Oco0eHHOCTBIO H3yUEHUS MOJIOKUTETIBHBIX U OTPUIIATENIbHBIX YUCEIT ABIIACTCS
TO, YTO OHM TAK)XE€ MOTYT pacCMaTpUBaThCS B HECKOJBKO 3TanoB. B 6 kitacce B
Hayayie u3ydeHus: TeMbl «l10JI0)KUTENBHBIE U OTPULIATENIBHBIE YHACIIA» BBIACISAETCS
nox tema «llenbie yncia», B paMKax KOTOPOW 3HAKOMCTBO C OTPHILATEIbHBIMU
yuciaaMu W JEUCTBUAMHM C TIOJIOKUTEIbHBIMA M OTPUUATENIbHBIMH YHCIAMU
IIPOUCXOJIUT Ha OCHOBE COJIEPKATEIIBHOIO MOAX0AA. DTO IMO3BOJISIET HA JOCTYITHOM
YpPOBHE TMO3HAKOMHUTH OOYyYarolUXcs TMPAKTUYECKH CO BCEMH OCHOBHBIMU
NOHATUSAMU TEMBI, B TOM YHCI€ M C MpPaBWIAMH 3HAKOB IIPU BBINOJIHEHUHU
apupmMeTnyecKux AelcTBuil. l3ydeHune palnuMoOHaNbHBIX YHCEI Ha 3TOM HE
3aKOHYUTCS, a OyIET MPOJOJHKEHO B Kypce alreOpsl 7 Kiiacca.

[Tpu oOy4yeHHM pelIeHHIO TEKCTOBBIX 3a/1ay B 5—0 KilaccaxX HCIOJIb3YIOTCA
apumernyeckue npuémsl perierus. [Ipu orpaboTKe BEIUMCIUTEIBHBIX HABBIKOB B
5—6 KJaccax paccMaTpUBAIOTCS TEKCTOBBIE 3a/1aUd CIEAYIOLIMX BUAOB: 3a/1a4d Ha
JBWKEHUE, HA YacTH, HA NOKYNKHA, Ha pabOTy U MPOU3BOAUTENBHOCTh, Ha
MPOLIEHTHI, HA OTHOILIEHUA U Tiponopiuu. O0yyarommecs 3HaKOMSTCS ¢ IPUEMaMHU
pelieHuss 3ajady nepedopoM BO3MOXKHBIX BapuUaHTOB, Yydarcs paboTaTth cC
uHdopMaIuen, mpeacTaBIeHHON B (hopMe TaOIHI HIIA JUATPAMM.

B mporpamme yueOHoro kypca «Marematuka»  MOpeayCMOTPEHO
dbopMHpoBaHUE MPONENECBTUUECKUX alreOpanyeckux mpenacrabieHuil. bykBa kak
CUMBOJI HEKOTOPOIO0 4YHCia B 3aBHCUMOCTH OT MAaT€MaTHYECKOr0 KOHTEKCTa
BBOJUTCSI MOCTENEHHO. DyKBEHHas CHMBOJIMKA IIUPOKO HCHOJB3YETCS MPEkKIE
BCErO JIJIS 3aMMCH OOIIUX YTBEPKACHUM U TPEI0KEHHM, (OpMYJ1, B YaCTHOCTH JIJIst
BBIYHCIICHUS] TEOMETPUYECKUX BEJIMYMH, B KAYECTBE «3aMECTUTENIS» YMCTIA.

B mporpamme yuebGHOro kypca «Maremaruka» MpeACTaBICHA HarJsAHAs
reoOMeTpus, HallpaBJICHHAs Ha  pa3BUTHE o0pa3Horo MBIIIEHUS,
IPOCTPAHCTBEHHOTO BOOOPaKEHUs, N300pa3UTENbHBIX YMEHUI. DTO BaXKHBIN 3Tan
B M3yYEHUU T€OMETPHUM, KOTOPBIM OCYHIECTBISETCS HAa HATJSAHO-TIPAKTUYECKOM
YPOBHE, OIUPAETCs HAa HarJIsiqHO-00pa3HOE MbIIIIEHHE 0oOydaromuxcs. bombias
pOJIb  OTBOIAUTCS  NPAKTHYECKOW  JIEATEIBHOCTH, OIBITY, 3KCIEPUMEHTY,
MozearpoBaHuto. O0yyaronirecs: 3HaKOMATCS C T€OMETPUYECKUMHU (purypamu Ha



IJIOCKOCTH M B MPOCTPAHCTBE, C HUX MPOCTEUIIMMU KOH(UTYpALUIMH, Yy4daTcCs
n300pakaTh MX HA HEJIMHOBAHHOW M KIeT4aTOM Oymare, paccCMaTpuBalOT HX
npocrteiinue cBoicTBa. B mpoliecce M3ydeHHs HAIJISIIHONM T'€OMETpUU 3HAHUS,
MOJlyYeHHBIE OOYYaIOIIMMUCA Ha YPOBHE Ha4yaJbHOTO OOIIEro o0pa3oBaHuA,
CUCTEMATU3UPYIOTCS U PACIIUPSIFOTCA.

CornacHo yuyeOHOMY IIaHy B 5—6 Kjaccax H3Yy4yaeTcsi MHTErPUPOBAHHBIM
npeamer «MareMatuka», KOTOpPbIM BKIIOYAET apuMETHUEeCKUil MaTepuan u
HarJISiAHYI0 TEOMETPHIO, a TaKXKe MPOIEICBTUYECKUE CBEIACHUS U3 alreOpsbl,
AJIEMEHTHI JIOTUKHU U HavaJla OMUCATEeIbHOW CTaTUCTUKH.

MECTO YYEBHOI'O IIPEJIMETA «MATEMATHUKA» B YYHEBHOM
IIJTAHE

B yueOHOM 11aHe Ha u3ydeHune yueOHoro Kypca «Maremarnkay otBogutcs 340
yacoB: B 5 knacce — 170 gacoB (5 gacoB B Hefeno), B 6 kinacce — 170 gacos (5
4acoB B HEJICIIIO).



2. COJEP)KAHUE OBYYEHUA
5 KUIACC

HarypajbHble 4nciia 1 HYJIb

HatypaneHoe uwncno. Psn Hatypambnbix uucen. Yucno 0. M3oOpaxeHue
HaTypaJbHBIX YMCEN TOYKAMH Ha KOOPJIMHATHOU (YMCIIOBOM) MPSIMOIA.

[lo3urmonHas cucrteMa cuucieHus. Pumckas Hymepanusi Kak HOpUMED
HETMO3UIMOHHON CUCTEMBI CUMCIIEHU. [lecaTUUHas cucTeMa CUUCIICHHUS.

CpaBHEHUE HATypaJbHBIX YUCEJ, CPABHEHUE HATYPAJIbHBIX YUCE C HYJIEM.
CnocoObl cpaBHeHUs. OKpyTrieHue HaTypaIbHbIX YHCEIL.

CnoxeHre HaTypaJIbHBIX YHMCEN, CBOMCTBO HYJS MPU CIOKEHUU. Bbruntanue
KaK JecTBUE, OOpaTHOE CIOKEHHIO. Y MHOKEHHME HATypaJIbHBIX YHCENl, CBOMCTBA
HYJIA U €IMHUIIBI TPU YMHOXKEHHHU. JleieHne Kak IeicTBre, 00paTHOE YMHOKEHHUIO.
KomnoneHnTsl  JelcTBUM, CBA3b Mexnay Humu. lIpoBepka pe3ynbTaTa
apumernyeckoro aeiictusa. llepeMecTuTenbHOe M COYETaTENbHOE CBOMCTBA
(3aKOHBI) CJIOKEHHSI M YMHOXEHHUS, pPaclpeAeUTeIbHOE CBOMCTBO (3aKOH)
YMHOXEHHUS.

Hcnonb3zoBanue OyKB Jj1si 0003HAYEHUSI HEU3BECTHOTO KOMIIOHEHTA U 3alHUCH
CBOMCTB apu(hMETUUECKUX JCHUCTBUM.

JlenuTenu M KpaTHbIE YMCIA, pa3joKeHUEe Ha MHOoxuTenu. [Ipocteie u
coctaBHble yucna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkom.

CreneHb ¢ HaTypaJbHBIM TOKa3aTelIeM. 3aluCh 4YUCIa B BUJE CYMMBbI
pa3psIHBIX CIaraeMbiXx.

YucnoBoe BbIpaKE€HHE. BpIUKMCIEHHWE 3HAYEHWM YHCIIOBBIX BBIPAXKCHUH,
MOPSAIOK  BBIMIOJMHEHWsT  JeucTBUi.  Mcmonb3oBaHWE  NPU  BBIYHUCICHUAX
MEPEMECTUTEIPHOTO W COYETAaTEJIbHOTO CBOWCTB (3aKOHOB) CJIOXKEHUS U
YMHOXEHUSI, pacTpeIeTUTEIbHOIO CBOMCTBA YMHOXKEHUS.

Jpodu

[IpencraBienre o JpodbW Kak crocoOe 3amucu  YacTH  BEJTUYUHBI.
OObikHOBEHHBIE poOu. [IpaBunbHbIE U HENMpaBUiIbHBIE IpoOu. CMelianHas 1poob,
MIPEICTABIICHUE CMENIAaHHOW NpoOUW B BHJIC HEMPABWIBHOW IPOOW U BBIICICHUE
11EJI0M YacTH YKCJIa U3 HempaBWIbHOU Jpodu. M3o0pakenne npobOel ToukaMu Ha
YUCJI0BOM npsiMoit. OcHOBHOE CBOMCTBO Jipobdu. CokparnieHue apooeit. [Ipuenenue
JIpoOu K HOBOMY 3HaMeHaTes0. CpaBHEHHE IpoOeii.

CnoxeHue U BbIUMTaHUE JpoOeil. YMHOXKEHNE U JIeJICHHE ApoOei, B3auMHO
oOpaTHbIe TpoOu. HaxoxaeHne 9acTu 1eoro u mesioro Mo ero 4acTy.

Hecsatuunas 3anuch apoOeit. [lpencraBienue aecaTuyHOW IpoOU B BHUAE
oObIKHOBEeHHOM. M300pakeHne NeCATUYHBIX JpoOel ToukaMHh Ha YHCIOBOMN
npsiMoid. CpaBHEHHE JIECITUIHBIX JPOOCH.



Apudmernueckue AEHUCTBUA C JACCATHUHBIMU JipoOsamu. OKkpyrieHue
JECATUYHBIX APOOECH.

Penienne TeKCTOBBIX 3a7a4

Pemenne TekcTOBBIX 3amauy  apudmernyeckuM crmocoOom. Perienue
Jorudeckux 3aaad. PemeHue 3amad mepeGOpoM BceX BO3MOXKHBIX BapHAHTOB.
Hcnonb3oBanue mpu petieHuu 3aad TaOIuI] U CXEM.

Pewmienne 3agad, coAepKallUX 3aBUCUMOCTH, CBS3BIBAIOIINE BEJIWYHHBIL:
CKOpPOCTb, BpEMsl, pACCTOSIHME, LIE€HA, KOJIMYECTBO, CTOMMOCTb. EnuHuIbI
U3MEPEHHUS: MacChl, 00bEMA, LIEHBI, PACCTOSIHUS, BPEMEHU, CKOPOCTH. CBA3b MEXIY
€AUHULIAMU U3MEPEHUS KaXKI0W BEJIMYHHBI.

Pemienrie 0OCHOBHBIX 3aJ1a4 Ha APOOU.

[IpencraBienne TaHHBIX B BUJI€ TaOJIHII, CTOJIOYATHIX AHATPAMM.

Harasignas reomerpust

Harnsinuele npencraBieHus o (urypax Ha IUIOCKOCTH: TOYKa, Npsmas,
OTPE30K, Jyd, yIoJl, JIOMaHasi, MHOIOYI'OJIBHUK, OKPYKHOCTb, KpyT. YToi. IIpsamon,
OCTPBIH, TYIIOU U Pa3BEPHYTHIN YIJIBL.

JlnvHa otpe3ka, METpUUECKUE €AUHULIBI JUIMHBL. [[IMHA JIOMaHOH, IEpUMETP
MHOT'OYTOJIbHUKA. MI3MepeHne U MOCTPOECHHE YIJIOB C IOMOIIBIO TPAHCIIOPTUPA.

Harnsinuele npeacTtaBieHuss O (urypax Ha IUIOCKOCTHA: MHOTOYTOJIbHUK,
MPSIMOYTOJIbHUK, KBaJIpaT, TPEYTrOJIbHUK, O PABEHCTBE (PUTYD.

N3o6paxkenne ¢uryp, B ToM uucie Ha kierdatour Oymare. Iloctpoenue
KOH(Urypauuii u3 4yacteil mpsiMoi, OKPYKHOCTH Ha HEJIMHOBAHHON W KJIETYaTON
Oymare. Mcniosib30BaHME CBOMCTB CTOPOH U YTJIOB IPSIMOYTOJIbHUKA, KBaIpaTa.

[Inomans DPAMOYTrOJbHUKA W  MHOTOYTOJBHUKOB, COCTAaBICHHBIX U3
MPSIMOYTOJIBHUKOB, B TOM 4HCJEe (QUTYp, N300paKEHHBIX HA KJIET4aTON Oymare.
EnuHuibl uamMepeHus miomaim.

HarnsinHele nmpeacTaBieHus O MPOCTPAHCTBEHHBIX (PUTypax: NPSIMOYTOIbHBIM
rapa’juiesienuIie], KyO, MHOTOTPAHHUKHU. N3o0paxeHue MPOCTEUIIINX
MHOrorpaHHukoB. Pa3Béprku kybOa u mnapamienenunena. Co3gaHue Mopenei
MHOTOTPaHHHUKOB (13 OyMaru, MpOBOJIOKH, IJTACTUJIMHA U IPYTUX MATEPUAJIOB).

OO0BEM mnpsMOYroJpHOTO Napauienenunena, kyba. Eaununbl usmepenus
o0BEMa.

6 KIIACC

HarypaabHblie yucia

Apudmernueckre IEHCTBUS C MHOTO3HAYHBIMU HATypaJbHBIMU YHCIIAMHU.
UucnoBble  BBIpAXEHMs, IOPAJOK  JEWCTBUM, MCIOJNb30BAHME  CKOOOK.
Hcnonp30BaHne Npy BEIYUCIEHUAX IEPEMECTUTEIBHOIO U COYETATEIBHOTO CBOMCTB
CJIOKEHUS U YMHOXKEHUS, PACIPEIETUTEIBHOIO CBOMCTBA YMHOXEHMS. OKpyTieHue
HATypaJIbHBIX YUCEIL.



Jenutenu u KpaTHbIE yuciaa, HAUOOJIBIIUNA OOIIMNA JAENUTENh U HAaUMEHbLIEe
oO1ree kpaTHoe. [lenMMocTbh CyMMBI U pou3BeieHusl. [{ereHne ¢ 0CTaTKOM.

Apoou

OOBIKHOBEHHAs1 JIPOOb, OCHOBHOE CBOWCTBO IPOOH, COKpAIICHHE APOOCH.
CpaBHeHHE U ynopsaourMBaHue ApoOeil. Pemenue 3a1a4 Ha HAXOXKIAECHUE YaCTH OT
1EeJI0oro M IeNoro mo ero yactu. [[poOHoe 4Yuciao Kak pe3yibTaT JIeJICHUS.
[IpencraBienue necITUHUHON JpOOU B BUAE OOBIKHOBEHHOM APOOU U BO3MOXKHOCTh
IIPEICTABICHUS] OOBIKHOBEHHOW APOOM B BHJIE ACCATUYHOMU. JlecaTuuHble 1poOH 1
METpUYECKask CUCTeMa Mep. AprUpMETHUECKHUE ACHUCTBHS U YUCIOBBIC BBIPAKECHUS C
OOBIKHOBEHHBIMH H JIECATUYHBIMH IPOOSMHU.

OtHomenue. JleneHne B JaHHOM OTHOIIEHHMH. Macmtadb, Hponopuus.
[IpumeHenue nponopLumii Py PELICHUHN 3a/1a4.

[TonsiTue mpouenTa. BeruuciaeHne npoueHTa OT BEIMYUHBL U BEIUYHUHBI 10 €€
NPOLEHTY. BbIpakeHHe MpPOLEHTOB JECATUYHBIMH ApoOsiMu. Pemienue 3amay Ha
IIPOLICHTHI. BeIpakeHne OTHOLIEHUS BEJIMYUH B IIPOLIEHTAX.

ITos10:kMTENBHBIC M OTPULATEIbHbBIC YHCJIA

[TonoxuTenbHble U OTpULATENbHBIE yncaa. Llensle yucna. Moayinp 4uncia,
reOMETpUYECKasl HWHTepHperauds Moayis uyucia. M3o0paxxkeHue uwMcen Ha
KOOpAMHATHOM  mpsAMoW.  YucnoBele  npoMexyTku. CpaBHEHHME  YHCElL.
ApudpmeTnueckue JeHCTBUS C MOJIOKUTEIbHBIMU U OTPULIATEIbHBIMU YHCIIAMHU.

[IpssMoyroJibHasl cuCTEMa KOOPJAMHAT Ha IJIOCKOCTH. KoopaMHATHI TOUKM Ha
IJI0CKOCTH, abcuucca u opauHara. [loctpoenue Touek u puryp Ha KOOpJAMHATHON
IIJIOCKOCTH.

BykBeHHBbIEe BbIpaKEeHUS

[Tpumenenue OyKB JIJis 3aITUCU MaTEeMAaTUYECKHUX BBIPAKEHUH U MPEIJIOKECHUH.
CpoiicTBa apudmeTnueckux JercTBUN. ByKkBeHHBIE BBIpAKEHUS U YHCIOBBIC
MOJICTAHOBKU. ByKBEHHbIE PaBEHCTBA, HAXOXKJIECHUE HEU3BECTHOTO KOMIIOHEHTA.
®opMmyiibl, HOpMYITBI IEPUMETPA U TIIOIIAAN MPAMOYTOJIbHUKA, KBaJpaTa, 00bEmMa
napajieienunena u Kyoa.

PemeHne TeKCTOBBIX 33124

Pemenue TekcTOBBIX 3amad  apudMeTHueckuMm  crmocoboM. Pemenue
JIOTUYECKUX 3a7a4. Pemienne 3a1au nepedopoM BCceX BO3MOKHBIX BApUAHTOB.

Pemenne 3amau, coaepKalux 3aBUCHUMOCTH, CBSI3bIBAIOIIUX BEJIMYUHBI:
CKOPOCTb, BpeMS, paccTosiHUE, LIEHa, KOJIMYECTBO, CTOMMOCTb,
IPOU3BOAUTENLHOCTh, BpeMs, 00bEM paOoThl. ENWHUIBI H3MepeHus:: Macchl,
CTOMMOCTH, PACCTOSIHUS, BpEMEHHU, CKOPOCTH. CBSI3b MEX 1y EUMHULIAMU U3MEPEHUS
Ka)XJ1I0M BEJIMYHHBI.

Pemienne 3amad, CBSI3aHHBIX C OTHOUIEHWEM, MPOMNOPIHUOHATBHOCTHIO
BEJIMYMH, MPOIICHTAMU; PEIlIeHNEe OCHOBHBIX 3a7a4 Ha IPOOH U MPOLICHTHI.



Onenka M IpUKUAKA, OKpyrjieHue pesynbrara. CocraBiieHUE OyKBEHHBIX
BBIPAKECHUH T10 YCIIOBUIO 3a/1a4U.

[TpencraBieHne AaHHBIX C MOMOIIBIO TaOmul W auarpamMM. CrtonOuaTeie
JarpaMMbl: YTEHUE U MOCTPOECHHE. UTEHHE KPYTOBBIX AHArpamMM.

Harnsanas reomerpusi

Harnsiguele npencraBieHuss O (GUIypax Ha IUIOCKOCTH: TOYKa, MpsAMasd,
OTpE30K, JIy4, YroJl, JOMaHasi, MHOIOYTOJIbHUK, YETBIPEXYTONIbHUK, TPEYTOJIbHUK,
OKPYXHOCTb, KPYT.

B3auMHoe pacnonoxkeHue ABYX MPSAMBIX Ha IJIOCKOCTH, MapajlieibHbIe
npsiMble, MEPIEHIUKYISIPHbIE MpsiMble. M3MepeHue pacCTOSHMIA: MEXIy ABYMsS
TOYKaMH, OT TOYKH JI0 IPSIMOM, JUIMHA MapLIpyTa Ha KBaJIpaTHOU CETKE.

W3MmepeHre W MOCTPOEHUE YIVIOB C IIOMOINBIO TpaHcHopTupa. Buuel
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, MIPSIMOYTOJIBHBIN, TYHOYTOJIbHBIM,
paBHOOEIPEHHBI, PAaBHOCTOPOHHUM. YeThIpEXYTOJIBHUK, IIPUMEPBI
4eTBIPEXYTOJIBHUKOB. [IpsIMOYroJIbHUK, KBaipaT: UCIIOIb30BAaHUE CBOMCTB CTOPOH,
yriaoB, auaroHaned. M3o0paxeHne reoMeTpuueckux (GUryp Ha HEIMHOBAHHOU
Oymare ¢ HCIIOJIb30BAHUEM LUPKYJs, JHUHEWKH, YTOJbHHMKA, TPAHCHOPTHPA.
[TocTpoenus Ha kieTyaTon Oymare.

[lepumerp MHoroyroibHuka. IloHsTue momanu ¢GuUrypel, €IUHULBI
u3Mepenus ionanu. [Ipubnmxénnoe n3mepenue miomaan Guryp, B TOM YHCIIe Ha
KBajpaTHOM ceTke. [IpubmmkéHHoe W3MepeHue IIUHBI OKPYXKHOCTH, IUIOIIAIU
KpyTa.

CummeTpusd: LIeHTpasabHasi, OceBas U 3epKajibHasi CHMMETPHUHU.

[TocTpoeHne CUMMETPUYHBIX PUTYD.

HarnsigHble npeactaBiaeHus 0 MPOCTPAHCTBEHHBIX GUTYpax: Mapajuiesenunes,
KyO, Tpu3Ma, NOHpaMHla, KOHYC, HWIMHAp, Imap u cdepa. M3obpaxeHue
POCTPaHCTBEHHBIX (puryp. [Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB, LWJIMHIApPA U
koHyca. Co3anue Mojelied MpOCTpaHCTBEHHBIX (uryp (U3 Oymaru, mpoBOJIOKH,
IUIACTWIIMHA U JPYTHX MAaTE€pPUAJIOB).

[Tonsitue o0OBEMaA, eauHUIGI u3MepeHUs: o00bEéMa. OO0BEM MPSIMOYTOJIHLHOTO
napajuienenumnena, Kyoa.



3. INMTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA TIPOI'PAMMBI

YYEBHOTI'O KYPCA <MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE  pe3yibTaThl OCBOCHMSI MpOTrpaMMbl  y4eOHOro  Kypca

«MareMaTuka» XapaKTepU3yIOTCs:

Ilampuomuueckoe éocnumanue:
IIPOSIBJICHUEM MHTEPECA K IPOLUIOMY U HACTOSIIEMY POCCUICKON MaTEMAaTHKH,
LICHHOCTHBIM OTHOLICHUEM K JOCTHKECHHSIM POCCHUCKHX MATEMAaTUKOB H
POCCUICKON MaTeMaTU4YECKOM IIKOJIBI, K UCIIOJIb30BAHUIO ITUX JOCTUKEHUN B
APYTUX HayKax U MPUKJIAJHbIX chepax;

I'pasicoanckoe u OyxoeHo-upascmeennoe 60CnUmManue:
TOTOBHOCTBIO K BBIIIOJIHEHUIO O0SI3aHHOCTEN IpaKIaHWHA U peaju3alud ero
MpaB, NPEJICTABICHUEM O MATEMaTUYECKUX OCHOBAaX (YHKIHOHUPOBAHUS
pa3IMYHBIX CTPYKTYp, SIBJICHUM, NpOLEAyp TpakJaHCKOro oOniecTBa
(Hampumep, BBIOOPBI, OIMPOCHI), TOTOBHOCTHIO K OOCYKICHHIO STHYECKHX
npo0JieM, CBS3aHHBIX C NPAKTHUECKUM IMPUMEHEHHEM JOCTHKEHHM HayKwu,
OCO3HAaHMEM BAXXHOCTH MOPAJIbHO-ITUYECKUX MPUHLMIIOB B JEATEIBHOCTH
YYEHOT0;

Tpyoosoe socnumanue:
YCTAaHOBKOM HA AaKTUBHOE Y4YacTHE€ B pELICHUWM IIPAKTUYECKUX 3a7ad
MaTeMaTU4ECKON HAIIPaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEMaTUYECKOIO
00pa3oBaHMs HA MPOTSHKEHUH BCEH KU3HU JIs1 YCIIEIIHON podecCHOHaTbHOM
JESATEIBbHOCTH U PAa3BUTUEM HEOOXOJIUMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM U
OCTPOECHUEM HHAWBHUYAJIbHOM TPaeKTOPUU OOpPa30BaHUA U HKUZHEHHBIX
IJIAHOB C YYETOM JIMYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;
Icmemuueckoe ocnumanue:
CIIOCOOHOCTBIO K  SMOLMOHAIBHOMY H  3CTETHYECKOMY  BOCIPHUSATHIO
MaTEeMaTUYECKUX OOBEKTOB, 33]1a4, PEIICHUH, pacCyKJIeHU, YMEHUIO BUIETh
MaTeMaTUYECKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

Ilennocmu nayunozo nosnanusn:
OpUEHTaUMel B JEATEIIBHOCTH HAa COBPEMEHHYK) CHUCTEMY HAay4YHBIX
IpeICTaBlICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHS YEIOBEKA, PUPO/IbI
U 0011ecTBa, MOHUMAHUEM MaTEMAaTUYECKOM HAYKH KakK cepbl UeTOBEUECKON
NEATEIIBHOCTH, 3TANOB €€ Pa3BUTHUS M 3HAUMMOCTH JUIS Pa3BUTHS IMBUIIN3ALIUH,
OBJAJCHUEM SA3BIKOM MATEMaTUKM M MaTEMaTHYECKOM KyJIbTypOW Kak
CPEICTBOM IO3HAaHUS MHpA, OBJIAJCHUEM INPOCTEHIIMMH  HABBIKAMMU
UCCIIEI0BATEIBCKON JEATEIBHOCTH;



Qu3uueckoe eocnumanue, Qopmuposanue Kyaibmypsl 300p06ba U
IMOUYUOHAILHO20 0J1A20NONYYUUA:

e TOTOBHOCTBHIO NPHUMCHATH MAaTEMaTHYECCKHE 3HAHHWS B HMHTEpPECax CBOETO
3I0POBBS, BEIEHUSA 370pOBOTO 00pa3a KU3HM (370pPOBOEC TUTAHUE,
cOQTaHCUPOBAHHBIN PEXKUM 3aHATHH W OTAbIXA, peryjspHas Qu3ndeckas
aKTHUBHOCTB), C(POPMUPOBAHOCTHIO HaBBIKA pe(IICKCUH, TPH3HAHUEM CBOETO
IpaBa Ha OITUOKY M TaKOTO K€ IpaBa qPYroro 4ejaoBeKa;

IKonozuueckoe eocnumanue:

e OpHCHTAIMEH HA MPUMEHEHNE MAaTEeMATHUECKUX 3HAHUH VISl PEIICHUS 337124 B
00JTaCTH COXPAHHOCTH OKPYXKAIOMIed Cpenbl, IJIAHUPOBAHUS IMOCTYIKOB M
OIICHKH MX BO3MOYKHBIX TOCJICICTBUIN ISl OKPY’KAIOIIEH CpeJibl, OCO3HAHUEM
II00aJIbHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM B MMyTEeH UX PEeIeHNs,
Adanmayua K USMEHAIOWUMCA YCI08UAM COUUAILHOU U HPUPOOHOU

cpeovl:

e TOTOBHOCTBIO K JEHCTBHSIM B YCJOBUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEM KOMIIETEHTHOCTH 4Yepe3 MPaKTHYECKYIO JIeSITEIbHOCTh, B TOM
YUCJe yMEHHUE YYUThCS Yy JPyTHX JtojaeH, mpuoOperarb B COBMECTHOM
JeSATETLHOCTH HOBBIC 3HAHNS, HABBIKK W KOMIICTCHITMH U3 OTIBITA APYTHX;

e HEOOXOOUMOCTHIO B (OPMHPOBAHWM HOBBIX 3HAHWA, B TOM YHCIC
dbopMyIUpOBaTh WJEH, TIOHATHUS, THUIIOTE3bl 00 00OBEKTAX M SBJICHHUSAX, B TOM
YUCJIe paHee HEU3BECTHBIX, OCO3HABaTh JASMHUIIUTHI COOCTBEHHBIX 3HAHUU H
KOMITETCHTHOCTEH, TNIAHUPOBATh CBOE pa3BUTHE;

e CIIOCOOHOCTBHIO  OCO3HaBAaTh CTPECCOBYK)  CHUTYallUi0, BOCIPUHUMATH
CTPECCOBYIO CHUTYAIMIO KaK BBI3OB, TPEOYIONTUN KOHTPMEP, KOPPEKTUPOBATh
PUHUMAEMBbIC PEIICHUS U JCUCTBUA, (POPMYIMPOBATh U OLICHUBATH PUCKH U
MOCJICACTBUSA, (OPMHUPOBATH OTIBIT.

METAITPEAMETHBIE PE3YJIBTATDBI
MertanpenMeTHble Pe3yJbTaThl OCBOCHHS MPOTPAMMBI Y4E€OHOTO MpeaMera
«Marematuka» XapaKTEPU3YIOTCS OBJIJICHUEM YHUBEPCAIIbHBIMU
MO3HABATEIbHBIMU  JICUCTBUSAMH,  YHUBEPCAJIbHBIMM  KOMMYHUKATUBHBIMU
JICUCTBUSIMH, YHUBEPCAIBHBIMU PETYJISTUBHBIMU JICHCTBUSMM.

1. VYHuBepcajbHble NO3HABaTeJlbHble [eiicTBUS, O00ecNeYUuBAOT
(¢opMupoBanue 0a30BbIX KOTHUTHBHBIX MIPOLECCOB, 00y4alOUIUXCHA (0CBOCHHE
METOAOB IMO3HAHUS OKPYKAKWIIEr0 MHPa; MNPUMEHEHHE JOTHYECKHUX,
HCCJIeI0BATEIbCKHUX Ollepanuii, yMeHuii padoTaTthb ¢ HH(popManmeil).

baszosvie nocuueckue oeticmeusi:
e BBIBJLITh M XapaKTEPU30BaTh CYIIECTBCHHBIC NPU3HAKK MATEMaTUYECKUX
OOBEKTOB, IOHATUN, OTHOLIEHUN MEXIy MOHATUAMHU, (HOPMYJINPOBATH



ONpENeNeHUs]  TOHSATHH, yCTaHABIWBAaTh CYIIECTBEHHBIH  IMPHU3HAK
KJIacCU(UKAIMK, OCHOBAaHUS IJsi OOOOINCHUS W CPAaBHCHHS, KPHUTECPUH
MIPOBOIMMOTO aHAIIN3a;

BOCIIpUHUMATh,  (QopMymupoBaTh ©  MPeoOpa3oOBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YaCTHBIE W OOIIHeE,
YCIIOBHBIC;

BBISIBJISITh ~ MAaTEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBS3M |
npotuBopedrss B (akTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npeaiaraTh KpUTEPUH IS BBISIBJICHUST 3aKOHOMEPHOCTEH M MPOTUBOPEUNIA;
JienaTh BBIBOJABI C HCIOJIL30BAHWEM 3aKOHOB JIOTHKH, JCTYKTHUBHBIX W
WHYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIIOUEHHH 110 aHAJIOTHH;

pa3OupaTh J10Ka3aTENbCTBA MATEMATHUYECKUX YTBEPKIECHUU (TPSAMbBIE U OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOSATEIHLHO HECIIOKHBIC JOKA3aTelIbCTBA
MaTeMaTH4ecKnX (DaKTOB, BBICTpPAWBATh APTYMEHTAIMIO, TPHBOJIUTH
PUMEPHI U KOHTP MPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOco0 pemieHus y4eOHOM 3amaun (CpaBHUBATh HECKOJIBKO
BApUAHTOB peEUIECHUs, BBIOMpaTh HauOoJiee TMOAXOMAIUNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

basosvie uccieoosamenvckue oeticmasusi:

UCITIOJIB30BaTh BOMIPOCHI KaK HCCICAOBATCIIbCKUN WHCTPYMEHT ITO3HAHUS,
dbopMyIMpoBaTh BOMPOCH], (UKCHUPYIOIIME NPOTUBOpPEUHE, MpoOIemMy,
CaMOCTOSATENILHO YCTAaHaBIIMBaTh KMCKOMOE W JIaHHOE, (OPMHUPOBATH
TUTIOTE3Yy, ApTYMEHTHPOBAThH CBOIO MTO3UIINIO, MHCHHE;

MPOBOJUTH TIO CAMOCTOSATEIHLHO COCTAaBJICHHOMY TUIAaHY HECIIOKHBINA
AKCTICPUMEHT, HEOOJIBIIIOE HCCIIEIOBAHUE 10 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTHYECKOro 00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEX Ty COOOM;
CaMOCTOSITeNIbHO (hOPMYJIUPOBATH O0OOIIEHUSI U BBIBOABI MO pe3yJibTaTam
MPOBEAEHHOTO HAOJIIOCHMS, HWCCICAOBAHMS, OIICHUBATH JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

IIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE IIPOIlecca, a TakKKe BBIJIBUTATh
MIPETOJI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Paboma c unghopmayueii:

BBISIBIIATH HEOCTATOYHOCTh M HM30BITOYHOCTh HMH(POPMAIMH, JTaHHBIX,
HEOOXOIMMBIX IS PEIICHHS 3a/1auu;

BBIOMpaTh, aHAIM3UPOBATh, CHCTEMATH3UPOBaTh W HHTEPIPETHUPOBATH
UH(OPMAITUIO PA3TUIHBIX BUIOB M (OPM IIPEICTABIICHHUS,

BBIOMpATh (GOpMY MpEACTaBICHUS WHPOPMAMK U HILIIOCTPUPOBATH
pelaemMpie  3aJa4yd  CXeMaMH, JIuarpaMMmaMHi, WHOH Trpadukod H UuX
KOMOMHAIMSIMU;



OLICHMBAaTh HAAEKHOCTh HMH(OpPMALMK MO KPUTEPUSIM, MPEII0KEHHBIM
yuuTesneM Wik chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

2. YHuBepcajbHble KOMMYHHKATHBHbIE [1eliCTBUSI, 00eCeYUBAIOT
c(popMHUPOBAHHOCTH CONMAJILHBIX HABBIKOB 00y4al0IMXCH.

Obwenue:
BOCIIPUHUMATH U (DOPMYTUPOBATH CYKJICHHSI B COOTBETCTBUH C YCIOBUSMU
U LIEeJISIMU OOIIEHUS, SICHO, TOUYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PECHUS
B YCTHBIX M MUCHMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOJYy PEIICHUS
3aJlayd, KOMMEHTUPOBATh MOJYyUYEHHbBIN pPe3yJIbTaT;
B XOJIe OOCYXKJICHUSI 3a/1aBaTh BOMPOCHI M0 CYIIECTBY OOCYK/1a€MON TEMBI,
npoOJieMbl, perraeMoi 3aJauu, BHICKa3bIBATh UJICH, HAIICJICHHBIE HA MOUCK
pElIeHNs, COTIOCTABIATh CBOU CYXKIEHUS C CYKACHUAMU JPYTUX YIYACTHUKOB
auanora, oOHapy»KMBaTh pa3iu4yle U CXOJICTBO MO3UIMN, B KOPPEKTHOMU
dbopme GpopMyIUpOBaTH PA3HOTIIACHUS, CBOU BO3PAKECHHUS;
MPEACTABIIATh PE3YyJIbTAThl PEUICHUSA 3aa4H, SKCIIEPUMEHTA, UCCIIEI0BAHUS,
MIPOEKTAa, CAMOCTOATENILHO BBIOUPATh OpMAT BHICTYIUICHUS C YUETOM 33724
MpEe3eHTAIMU U 0OCOOCHHOCTEN ayIUTOPHUU;
Compyonuuecmeo:
MMOHMMATh U UCIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW U UHAUBUIyaIbHON
paboTHI MPHU pEeIICHUN YUeOHBIX MaTeMaTHYECKUX 3a/aY;
MPUHUMATh 1[€JIb COBMECTHOM JEATEbHOCTH, MIAHUPOBATh OPTaHU3aILIUI0
COBMECTHOM paboOThl, pacnpenensitb BHUIBI paldOT, JIOrOBapUBATHCS,
o0CyXIaTh MPOIIECC M Pe3yabTaT pad0Thl, 0000IIaTh MHEHUS HECKOJIBKHUX
JIIOJICH;
y4acTBOBaTh B TIpynmoBbIX ¢Gopmax padboTel (00CyxkaeHusi, OOMEH
MHEHUSIMUA, MO3TOBBIE IITYPMbI U JAPYTHUE), BHINOIHATH CBOIO YaCTh PabOTHI
U KOODJWHHUPOBATH CBOU JICUCTBUSI C JPYTMMH 4YJIE€HAMH KOMaHbI,
OIICHMBATh KAaueCTBO CBOEr0 BKJaJa B OOMIUNA MPOMYKT MO KPUTEPHUSIM,
chOpMYIUPOBAHHBIM YIaCTHHUKAMHU B3aUMOJICUCTBUSI.

3) VYHuBepcaibHbIEe PperyJsiTUBHbIE  [J€iiCTBUA, 00eCNeYnBAKT

c])opanOBaHne CMBIC/IOBBIX YCTAHOBOK M JKM3HCHHBLIX HaBbIKOB
JIHYHOCTH.

CCZMOOpZCZHMS’CIL{Mﬂ.’

CaMOCTOATEJIBHO COCTABJIATH IUJIAH, AITOPUTM pPELICHHs 3aJadyd (WIH €ro
4acTh), BbIOMpaTh CIOCOO pEelIeHUs C YYETOM HMEIOUIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI PEIIEHUN ¢ YYETOM HOBOUM MH(OpPMAIIUH.



Camoxonmponv, IMOYUOHANbHBIU UHMEIEKM.:

e BJAJETh CIIOCOOAMHU CAaMOIIPOBEPKH, CAMOKOHTPOJIS MPOLIECcCa U pe3ybTaTa
peLIeHNs MaTEMaTUIECKOM 3a/1a4u;

e MPEABUAECTH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PELICHUU 3a1a4H,
BHOCUTH KOPPEKTHBBI B JAESATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTU ITOCTABJICHHOU LIEIU U
YCIOBUSIM, OOBSICHATh MPUYUHBI JOCTIKEHUS WIM HE JOCTIKEHUS LIEJH,
HAXOAHUTh OMUOKY, 1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJbTATDI

K xoHiy oOydenuss B 5 kJjacce OOydYarolmMiics TMOJYYUT CIIECAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Yucia 1 BbIYMCICHUS

[ToHnMaTh ¥ NpaBUIBHO YNIOTPEOISITh TEPMHUHBI, CBSI3aHHBIE C HATYPaJIbHBIMU
YKC/IaMU, OOBIKHOBEHHBIMH U AECSITUYHBIMU JPOOSIMH.

CpaBHUBaTh W YIHOPSJAOYMBATH HATypalbHbIE YHCIIA, CpPaBHHBAaTh B
MPOCTEUIINX CITydasiX OOBIKHOBEHHbIE APOOH, 1eCATUYHBIE IPOOU.

CooTHOCHUTh TOYKY Ha  KOOPAMHATHOW  (YHCIIOBOM)  TpsIMOM  C
COOTBETCTBYIOIIMM €{ YHCIOM U H300pa)kaTb HaTypaJibHbIE YMCIa TOYKAMHU Ha
KOOPAMHATHOM (YMCIIOBOM) MIPSMOM.

BoinonsaTh apudmeTndeckue ACUCTBUS C HATypajdbHBIMM UYHCIAMH, C
OOBIKHOBEHHBIMU APOOSIMU B MPOCTEUILIUX CITydasiX.

BBINTONHATE NPOBEPKY, NPUKUAKY PE3YyJIbTaTa BEIYMCICHUN.

OKpyrasTh HaTypaJbHbIE YNCTA.

Pemienne TeKCTOBBIX 32124

PemaTte TekcTOBBIE 3a7auv apU(PMETUYECKUM CHOCOOOM M C MOMOIIBIO
OpPraHM30BaHHOI'0 KOHEYHOTro nepedopa BCeX BOZMOMXHBIX BAPUAHTOB.

Pemarte 3amaum, copeprkalmue 3aBUCHMOCTH, CBS3BIBAIOLIUE BEJIMYMHBIL:
CKOPOCTb, BPEMS, PACCTOSIHHE, LIEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKUE 3aIUCH, CXEMbI, TA0JIUIbI, 0003HAYEHUS MTPU PEIICHUU
3azay.

[Tonb30BaTbCd OCHOBHBIMM  €IMHULAMHA HM3MEPEHUsS: IEHBI, MAacChl,
pacCTOSIHUS, BPEMEHH, CKOPOCTH, BBIPAXaTh OJHW EIWHHIIBI BEIMYHMHBI 4YEpE3
TpyTHe.

W3BnekaTh, aHAJIU3UPOBATH, OLICHUBATh MH(POPMAIIHIO, MPEACTABICHHYIO B
TabJuile, Ha CTOJI0YATON TuarpaMMe, HHTEPIPETUPOBATh IPEICTaBICHHbBIE IAHHBIE,
WCITI0JIb30BAaTh JAHHbBIE [TPU PEILIEHUH 3a/1a4.



Harasignas reomerpus

[Tonp30BaThCA TEOMETPUUECKUMH MOHATUSIMU: TOUYKA, MpsAMasi, OTPE30K, JIyY,
YTOJI, MHOTOYT'OJIBHUK, OKPYKHOCTb, KPYT.

[IpuBoaMTh TPUMEPHI OOBEKTOB OKPYXKAIOMIETO MHpa, HMEIOUX (Gopmy
M3YYCHHBIX TEOMETPUICCKUX PUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBA3AHHYIO C yIJIAMH: BEPIIMHA, CTOPOHA, C
MHOTOYTOJIbHUKAMU: YTOJI, BEpIIWHA, CTOPOHA, AUArOHallb, C OKPYKHOCTBIO:
paauyc, TuameTp, LEHTP.

N300pakath W3ydeHHBIE TeOMETpuYecKkne (GUTYphl Ha HEJIWMHOBAHHOW W
KJIETYaTON Oymare ¢ MOMOIIBIO IIUPKYJIS U JTHHEHKH.

HaxoauTe MJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HU3MEPEHUEM C IMOMOIIBIO
JUHEWKHU, CTPOUTh OTPE3KU 3aJaHHOW JUIMHBI, CTPOUTH OKPYKHOCTh 3aJaHHOTO
paauyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPSIMOYTOJBHUKA, KBaJIpaTa IJi UX
MOCTPOCHUS, BBIYMCIICHUS IUIONIAAN U IEPUMETPA.

Boluucnsate mepuMerp W IUIONMIAAL KBajapaTa, NPsIMOYTOJbHUKA, (QUTYD,
COCTABJICHHBIX M3 MPSMOYTOJIbBHUKOB, B TOM 4Hcle (DUTYp, M300paKEHHBIX Ha
KJIeT4aTon Oymare.

[Tonp30BaThC OCHOBHBIMU METPUYECKUMM E€IUHUIIAMU U3MEPEHUsS JIUHBI,
IJIOIIA/IA; BBIPAKAThH OJIHU €IMHUIBI BETUYUHBI Uepe3 APyTHE.

Pacrio3naBate mapamienenumnen, KyO, HCIONB30BaTh TEPMHUHOJIOTHIO:
BEpIlIMHA, PeOpo, TpaHb, U3MEPEHHUS, HAXOJUTh HM3MEPEHUS Mapaljieenuiea,
KyoOa.

Boeruncnare 00bEM KybOa, mapajuiesienunesa Mo 3aJaHHbIM H3MEPEHUsIM,
M0JIb30BATHCS €AMHUIIAMU U3MEpPEHUs 00bEMa.

Pemiath HecloOXKHbIE 3aJa4M HA HU3MEPEHUE TE€OMETPUUYECKUX BEIUYUH B
MPAKTUYECKUX CUTYAIUSIX.

K xoHmy oOyueHuss B 6 kJjacce OOyYarolmMiCs TMOJYYUT CIICAYIOIINE
MpPEAMETHBIE PE3YIbTATHI:

Yuciia 1 BBIYUCICHUA

3HaTh U NMOHUMATh TEPMHUHBI, CBSI3aHHBIC C PA3JIUYHBIMU BUIAMU YHUCEN U
crioco0amMu MX 3alUCH, IEPEXOIUTD (€CIIU 3TO BO3MOXKHO) OT OAHOW (POPMBI 3aMUCU
yuclia K Ipyrou.

CpaBHUBaTh W YHOPSIOYMBATH IIEJIbIE YHUCIIA, OOBIKHOBEHHBIE M JIECATUYHBIC
JIpoOu, CpaBHUBATH YKCJIa OJHOTO U Pa3HBIX 3HAKOB.

BreinmonHaTh, coueTas YCTHbIE W NMHUChbMEHHbBIC MPUEMBI, apu(DMETHUYECKUE
JENUCTBUS C HATYPATbHBIMU U 1IEJIBIMU YHCIIaMU, OOBIKHOBEHHBIMU U J€CATUYHBIMU
IPOOSIMU, TIOJIOKHUTEIBHBIMUA U OTPULIATETLHBIMU YHCIIAMHU.



BbIuncnaTh 3HaU€HHS YUCTOBBIX BBIPAXKEHU M, BBITIOJIHATD IPUKUIKY U OLIEHKY
pe3yibTaTa BIUMCICHUN, BBIIOJHATh MPEe0Opa30oBaHUsl YUCIOBBIX BBIPAKEHUN HA
OCHOBE CBOMCTB apU(PMETHUUECKUX JCHCTBUM.

COOTHOCHUTh TOYKY Ha KOOPAMHATHOW MPSMONH C COOTBETCTBYIOIIUM €M
YUCIIOM M H300pa)kaTh 4Yucila TOYKAMU HAa KOOPAMHATHOM MPSIMOM, HAXOIUTh
MOZYJIb YHCJIA.

COOTHOCUTH TOYKH B IIPSIMOYTOJIBHOM CHCTEME KOOPAMHAT C KOOPAWHATAMHU
3TOM TOYKH.

OKpyrJisSITh LIENbIe YUCIa W JIECSITUYHBIC APOOM, HAXOAUTh MPUOIMKEHUS
YHUCEII.

YucaoBbie 1 OyKBEeHHbIE BHIPAKEHUSA

[TornmaTe U ynoTpedsaTh TEPMUHBI, CBSI3aHHBIE C 3aMMChIO CTETICHU YHUCIIA,
HaXOJUTh KBaJApaT W KyO 4KCIA, BBIYUCISATH 3HAYEHUS YHUCJIOBBIX BBIPAKCHUM,
COAEpKAIIUX CTEIICHHU.

[Tonp30BaThCAd MPU3HAKAMH JEIUMOCTH, PACKIAAbIBaTh HATypaJbHbIC YHCIA
Ha MPOCThIE MHOKHUTEIIH.

[Tonb3oBaThCsA MacITaOOM, COCTABIATH MPOMOPIIMUA U OTHOIIICHUS.

Ncnonb3oBaTh OYKBBI 111 0003HAYEHUST YUCEN MPHU 3aMUCH MAaTEMaTUYECKUX
BBIPAKEHUM, COCTABIISITh OYKBEHHBIE BhIpaKEHUS U (DOPMYJIbI, HAXOAUThH 3HAUCHUS
OYKBEHHBIX  BBIPDOKEHHM, OCYIIECTBISIA HEOOXOAMMBIE TOACTAHOBKH U
npeoOpa3zoBaHusl.

Haxonuts HEeU3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemienue TekCTOBBIX 32124

Pemiath MHOTOIIIATOBBIE TEKCTOBBIC 3a/1a41 apUPMETUUECKUM CIIOCOOOM.

Pemiats 3a1auun, CBA3aHHBIE C OTHOLLIEHUEM, TPONOPLIUOHAIBHOCTHIO BEJIMYHH,
MPOLIEHTAMH, PEIIaTh TPU OCHOBHBIC 33/1a4i Ha IPOOU U MPOIICHTHI.

Pemate 3amaum, coaepamme 3aBUCHUMOCTH, CBS3BIBAIOIINAE BEIWYWHBI:
CKOpOCTb, BpeMs, paccTosiHue, 1ICHA, KOJIMYECTBO, CTOMMOCTB,
MIPOU3BOIUTEIILHOCTh, BpeMs, O00BEM pabOThl, HCHOJIB3YS apuPpMeTHICCKUE
JNEUCTBUS, OLEHKY, MPUKUAKY, TI0JIb30BAThCS  E€AUHULIAMU  U3MEPEHUS
COOTBETCTBYIOIINX BEJIMYHH.

CocTtaBisaTh OYKBEHHBIC BBIPAKECHUS IO YCIIOBUIO 3a/1aUH.

W3Bnekats uwHOpMaLMIO, TPEACTABICHHYIO B Taljullax, Ha JIMHEHHOM,
CTOJIOYATONW WU KPYroBOM JuarpamMmax, HHTEPIPETUPOBATH MPE/ICTABICHHBIC
JIAaHHBIE, UCIIOJIb30BaTh JaHHBIE TP PEILICHUH 3a]1a4.

[IpencraBiusaTs HHPOPMAIIMIO C TTOMOIIBIO TAOJIUII, JIMHEHHON U CTOJOYATOM
Jarpamm.

Harasignas reomerpus



[IpuBoaUTH MpPUMEPHI OOBEKTOB OKPYXKAIOIIETO MHpA, UMEIIUX G(opMy
U3YYEHHBIX T€OMETPUUYECKUX IUIOCKUX WU MPOCTPAHCTBEHHBIX (QUTYpP, HMPUMEPHI
PaBHBIX U CHMMETPUYHBIX (UTYP.

N300pakath ¢ TIOMOIIBIO ITUPKYJISA, JIMHCHKHA, TpPAHCIOpPTHpa Ha
HEJTMHOBAHHOM M KJIETYATOM Oymare n3ydeHHBIC III0OCKUE TeOMETPUUIECKIE (DUTYPHI
U KOH(pUTypallui, CAMMETPUYHbIC (DUTYPHI.

[Tob30BaTHCSA TEOMETPUUECKUMU TOHATUSMU: PABEHCTBO (PUTYpP, CHMMETPHS,
UCIIOJIb30BaTh TEPMHUHOJIOTHIO, CBA3AHHYIO C CHMMETPUEH: OCh CUMMETPHH, LIEHTP
CUMMETPHUH.

HaxoauTh BETUYUHBI YTJIOB U3BMEPEHUEM C OMOIIBIO TPAHCTIOPTUPA, CTPOUTD
YTJIbI 33/IaHHOM BEJIMYUHBI, TI0JIb30BAThCS MIPU PEIICHUU 3a/1a4 TPagyCHOU Mepou
YTJIOB, PAaCIiO3HaBATh HA YEPTEkKAX OCTPBIN, IPSMOM, Pa3BEPHYTHINA U TYNOM YTJIbI.

Beluucnars JiMHY JOMaHOM, MEPUMETP MHOTOYTOJbHUKA, IMOJb30BaTHCA
€IUHULIAMHU U3MEPEHUSI JITTUHBI, BBIPAXKATh OJHU €IUHUIIBI U3MEPEHUS JJIMHBI Yepe3
JpyTHe.

HaxoauTe, CNonab3ys 4epTEKHbIE HHCTPYMEHTBI, PACCTOSHUS: MEXKIY JBYMS
TOYKaMH, OT TOYKHU JI0 IPSIMOM, JNIMHY ITyTH HA KBAJPaTHOMN CETKE.

Beruucnare miomanbs  (GUryp, COCTaBICHHBIX W3  MPSIMOYTOJIbHUKOB,
MCIIOJIB30BaTh pa30reHNe Ha MPSIMOYTOJIbHUKY, Ha paBHbIE (DUTYPHI, JOCTPAUBAHUE
JI0 IPSIMOYTOJIbHUKA, MOJIb30BAThCSI OCHOBHBIMU €MHULIAMHU U3MEPEHUS TIJIOIIA I,
BbIPaXaTh OJHU €AUHULIBI U3MEPEHUS ILIOMIAJAN Yepe3 APyTHE.

Pacnio3naBaTh Ha MOJENAX U H300pXKCHUSAX MUPAMUIY, KOHYC, IUIUHID,
UCII0JIb30BaTh TEPMHUHOJIOTHIO: BEPILKHA, peOpo, TpaHb, OCHOBAaHUE, Pa3BEPTKA.

N3o0paxkath Ha KjIeT4aToM OymMare MpsMOYTOJIbHBIN Mapasieenunes.

Boraucisate 00bEM IpsIMOYTOJIBLHOTO Tapajuiesienuneia, Kyoa, mojab30BaThCs
OCHOBHBIMH €MHUIIAMU U3MEPEHUS 00bEMa;

Pemiath HeclOXHBIE 3a7aud HAa HAXOXKJICHHE T€OMETPUUECKUX BEIUYUH B
MPAKTUYECKUX CUTYaIUSIX.



TEMATHYECKOE IINTAHUPOBAHHUE
S KUIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne ni/m P Konrpoabnsie IIpakrnyeckue (upp )
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
1 Harypanbnble uncina. JleiicTBus ¢ 43 5 bubnuoreka [{OK
HaTypaJIbHBIMU YK CIIAMH https://m.edsoo.ru/7f4131ce
5 Harnsannas reomerpus. JIunuu Ha 12 5 bubnunoreka LIOK
TJIOCKOCTH https://m.edsoo.ru/7f4131ce
bubnunoreka LIOK
3 OOkrkHoBeHHbIC APOGH 48 L https://m.edsoo.ru/7f4131ce
bubnunoreka LIOK
4 Harnsgnas reometrpusi. MHOTOYTrOJIbHUKU 10 1 https://m.edsoo.ru/7fA131ce
bu6nmorexa LIOK
> JlecaTurrbIe Apodu 38 L https://m.edsoo.ru/7f4131ce
5 Harnsonas reomerpusi. Tena u purypsi B 9 1 bubmuoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bubmmoteka IIOK
! TosTopenne 1 obodmenHe 10 2 https://m.edsoo.ru/7f4131ce
OBHIEE KOJIMYECTBO YACOB I10
. 170 6 4

I[TPOTPAMME
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TEMATHYECKOE IINTAHUPOBAHHUE

6 KJIACC
KoumnuectBo yacos JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM
Konrposbubie Ilpaktuueckne (unppoBbie)
n/nNmporpamMmbl Bcero
padoThI padoThI o0pa3oBaTe/IbHBIE
pecypcsl
bu6mmoreka [IOK
! HarypanbHeie ancia 30 1 https://m.edso0.ru/7f414736
bu6mmoreka [IOK
2 Harmsanas reomerpus. [Ipsimbie Ha MI0CKOCTH 7 https://m.edsoo.ru/7f414736
bu6mmoreka [IOK
3 Jlpobu 32 . 1 https://m.edso0.ru/7f414736
bu6mmoreka [IOK
4 Harnsanas reomerpus. Cummerpus 6 1 https://m.edsoo.ru/7f414736
bu6nmoreka [JOK
S Boipascermst ¢ Oyxsamm 6 https://m.edsoo.ru/7f414736
bu6nmoreka [JOK
6 Harnsgnas reomerpusi. @Urypsl Ha III0CKOCTH 14 1 1 https://m.edsoo.ru/7f414736
bu6nmoreka [JOK
7 IT 4 1
OJIOKUTEJTbHBIC ¥ OTPHUIIATEIIBHBIC YHCIIa 0 https://m.edsoo.ru/7f414736
bu6nmoreka [JOK
IT 1
8 DE/ICTABIICHHE HAHHbIX 6 https://m.edso0.ru/7f414736
9 Harnsgnas reomerpusi. @urypsl B 9 1 bubnuoreka [IOK
MPOCTPAHCTBE https://m.edso00.ru/7f414736
bubmuorexa [JOK
1 IT 2 2
0 OBTOpeHHUe, 0000IICHNE, CUCTeMAaTH3aITUS 0 https://m.eds00.ru/7f414736
OBILIEE KOJIMYECTBO YACOB I10 170 6 5

[MPOT'PAMME
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ITIOYPOYHOE IIVTAHUPOBAHUME

5 KIIACC
HasBanue njaHa MareMaTuKa
Ilapanienan 5
HasBanmue pasnena Ne Tema ypoka Coaepixanue ypoka Kou-Bo
n/n YPOKOB
HarypanpHble yncna. 1 [TonsiTve HaTypadbHOTO YKCIIA. 3aUCh U YTCHUE 1
. [To3unmonHas cucrema CUUCICHHUS.
HelictBus ¢ HaTypaJIbHbIX YUCEIl
Jecsatuunas cucrema cuuciieHus. Psy
HAaTypaJIbHBIMU YHCIIAMH ITo3unmoHHas 3anMCh HATYpaJIbHOTO YKcia. JlecaTnyHas
HaTypaJIbHBIX YNCEI
CUCTEMA CUUCIICHUS
2 [TonsiTvie HaTypabHOIO YKCia. 3aUCh U YTCHHUE 1
JecstuuHas cucrema cuucieHus. Psy
HaTypaJIbHBIX YUCEIl
HaTypaJIbHBIX YMcell. PuMckas Hymepanus.
Psan natypanpHbix uncen. Yucio 0
3 ITonsiTvie HaTypaJIbHOIO YKCia. 3aIUCh U YTCHUE 1
HaTypaJIbHBIX YHCEI
Harypanbhsiii pan. Yucio 0 N300pakeHre HaTypaIbHBIX YHCET TOUKaMH Ha
KOOpJMHATHOM (4ucioBoil) mpsimoit. Onpenenenue
KOOPAMHATHI TOUYKHU
4 ITonsiTHie HaTypaNbHOIO YKCia. 3aUCh U YTECHUE 1
HaTypaJIbHBIX YUCEIl
Harypanbnsiit psia. Hucno 0 N300paxeHne HaTypalbHBIX YMCEN TOUKAMH Ha
KOOpJMHATHOM (YKCIIOBOI) mpsimoii. Onpenenenne
KOOPJMHATHI TOYKH
5 [TonsiTHe HaTypaNbHOIO YKcia. 3aUCh U YTCHHUE 1
. HaTypaJIbHbIX YUCEIl
HatypanbeHble ynciia Ha KOOPINHATHON
HDSMOi N300paxeHne HaTypalbHBIX YMCEN TOUKAMH Ha
P KOOpJMHATHOM (YKCIIOBOI) mpsimoii. Onpeienenue
KOOPJMHATHI TOYKH
6 HarypanbHble uncia Ha KOOpAUHATHON ITonsiTvie HaTypalbHOIO YKCia. 3aUCh U YTEHUE 1
npsIMOM HaTypaJIbHBIX YHCET




N300paxeHune HaTypaabHBIX YHMCET TOYKAMH Ha
KOOPJAMHATHOMU (YMCIIOBON) mpsiMoid. OripesiesieHre
KOOPJMHATHI TOUYKH

HatypasibHble uncina Ha KOOpAUHATHON
IpsAMOi

IToHsATHE HAaTYpaIbHOIO YKCIA. 3alIUCh U YTEHUE
HaTypaJIbHBIX YUCCJI

N300pakeHre HaTypaIbHbIX YMCET TOUKaMH Ha
KOOpJMHATHOM (4uCiIoBO) mpsimoii. Onpenenenre
KOOP/AMHATBI TOUKH

CpaBHeHI/Ie HaTypaJIbHBIX YUCCII

[TonsiTvie HaTypaIbHOIO YKCiA. 3aIUCh U YTCHUE
HAaTypaJIbHBIX YHCET
CpaBHEHHE U OKPYIJIEHUE HATYPAJIbHBIX YHCEI

CpaBHeHI/Ie HaTypaJIbHBbIX YUCCII

[TpaBuna oxpyrinenus. OKpyriieHue ¢ U30BITKOM U
HEJ0CTaTKOM

10

CpaBHeHI/Ie HaTYpaJIbHbIX YUCCII C HYJICM

[TpaBuna oxpyrinenus. OKpyriieHue ¢ U30BITKOM U
HEJ0CTaTKOM

11

OprrJ'ICHI/Ie HATYPAJIbHBIX YUCCJI

CpaBHCHI/Ie 1 OKPYIJICHUC HATYPAJIbHBIX YHCCJI

12

CpaBHeHI/Ie, OKPYIJICHHUEC HATYPAJIbHBIX YHUCCII

[TpaBuna oxpyrinenus. OKpyriieHue ¢ U30bITKOM U
HEZ0CTaTKOM
CpaBHEHHE U OKPYIJIEHUE HATYPAJIbHBIX YHCEI

13

ApudmeTndeckne IeiCTBHUS ¢ HATypaIbHBIMU
yuciamu./ BxonHast KOHTposibHast paboTa

[TonsiTve HAaTYypadbHOTO YKCIIA. 3aMUCh U YTCHHE
HaTypaJbHbIX YHCEI

N3o0pakeHne HaATypaIbHBIX YUCEN TOYKAaMHU Ha
KOOpJMHATHOM (YKCIIOBOIN) mpsimoii. Onpenenenne
KOOPJWHATHI TOYKH.

[TpaBuna okpyrnenus. OKpyriieHue ¢ U30BITKOM H
HEJOCTATKOM

CpaBHEHHE U OKPYTJIEHUE HATypaJbHbIX YUCE.

14

Apudmernueckne 1eHCTBHS ¢ HATYPAIbHBIMU
YyHClIaMu

[TepemecTUTENBHOE CBOMCTBO CI0KEHUS
CoueTaTenbHOE CBOMCTBO CIOKEHUS

CBOICTBA BBIIIOJHEHNS CII0KEHUSA U BEIUUTAHNSA
HaTypaJbHbIX YHCET

Ucnonws3zoBanne OykB 1151 0003HAUYECHUSI HEU3BECTHOTO
KOMITIOHEHTA U 3aIIMCH CBOMCTB CIIOKEHUS U BLIUUTAHUS

CBOMCTBO HYJIA ITPU CJIOKCHUHW Y BBIYUTAHHWH.




CnoxXeHHE U BIUNTAHHUE HaTypaJbHBIX YUCCII
AJ'IFOpI/ITM CJIOKCHHA MHOT'O3HAYHBIX YHCECI

15

ApudmeTrnueckue IeiCTBUS C HaTypalIbHBIMU
YUCIIAMHU

[lepemecTuTenbHOE CBOMCTBO YMHOKEHUS
CoueraresibHOE CBOMCTBO YMHOKEHHUS
CBoIiCTBa BBINOJHEHUS YMHOXKEHHS HATYpPaJIbHBIX YUCEI

16

Apudmernueckue 1eHCTBHS ¢ HATYPAIbHBIMU
YUCIaMHU

JleneHne HaTypanbHBIX yKcel. [lenenne ¢ octaTkoM
CBoiicTBa BBINOIHEHHS apu(PMETHIECKUX NEHCTBUH C
HaTypaJIbHBIMU YHCIAMH.

17

Apudmernueckue IeiCTBUS ¢ HaTypaJIbHBIMU
qUCIaMU

IIepeMeCTUTENBHOE CBOMCTBO CI0KEHUS
CoueraTenbHOE CBOWCTBO CIIOKEHUS

CBolicTBa BBIIOJIHEHUS CIOKEHUS U BBIYUTAHUS
HaTypaJIbHBIX YUCEIl

Hcnonp3oBanue OyKB sl 0003HAYEHUSI HEU3BECTHOTO
KOMIIOHEHTA U 3aIIUCH CBOWCTB CJIO)KCHMSI U BBIYUTAHUS
CBOMCTBO HYJIS IIPU CJIOKEHUU U BBIYUTAHUU.
CrnoskeHue ¥ BBIYMTAHNE HATYPAJIBHBIX YHCEI
ANTOpUTM CHOXKEHUSI MHOIO3HAYHBIX YHUCEI.
IlepemecTuTENBHOE CBOMCTBO YMHOKECHHUS
CoueraTenbHOE CBOWCTBO YMHOXKEHHUS

CBoJicTBa BBINOJIHEHNS YMHOKEHUS HATYPAJIBHBIX YHCEIL.
Jenenne HaTypanbHbIX yucen. JleneHue ¢ 0CTaTKOM
CBoiicTBa BBINOJHEHHS apu(PMETHIECKUX NEHCTBU C
HATypaJIbHBIMU YHCJIAMH.

18

Apudmernueckne 1eHCTBHS ¢ HATYPAIbHBIMU
YyHClIaMu

ITepemecTuTENBHOE CBOMCTBO CIIOKEHHUS
CouerarenbHOE CBOMCTBO CIOXKEHHUS

CBoJiCTBa BBIIOJIHEHUS CIOKEHHS U BBIYUTAHUS
HATypaJIbHBIX YHUCEIl

Hcnonb3oBanue OykB JUIst 0003HAUEHUSI HEU3BECTHOT'O
KOMITOHEHTA U 3aIIUCH CBOWCTB CIIOKEHUSI U BHIYUTAHUS
CBOMCTBO HYJIS IIPH CJIOKEHUU U BBIYMTAHUHU.
CrnosxeHue 1 BBIYMTAHNE HATYPAJTbHBIX YHCET
ANTOpPUTM CIOXKEHUS MHOTO3HAYHBIX YHUCEI.
[lepemecTuTeILHOE CBOMCTBO YMHOKEHHUS
CoueraTenbHOE CBOMCTBO YMHOXKEHHUS




CBolicTBa BBIIOJIHEHNS YMHOKEHUS HATYPAJIbHBIX YHCEI.
JleneHne HaTypanbHBIX yKcel. [lenenne ¢ octaTkoM
CBoiicTBa BBINOIHEHHS apu(PMETHIECKUX NEHCTBUH C
HATypaJIbHBIMU YHCIAMH.

19

ApudmeTrnueckue IeiCTBUS ¢ HATypaIbHBIMU
YUCITaMH

IIepeMeCTUTENBHOE CBOMCTBO CI0KEHUS
CoueTaTesbHOE CBOMCTBO CIOKEHUS

CBolicTBa BBIIOJIHEHUS CIOKEHHS U BBIYUTAHUS
HaTypaJIbHbBIX YHCET

Hcnonb3oBanue OyKB JU1s1 0003HAUEHUSI HEU3BECTHOTO
KOMIIOHEHTA U 3aIIMCH CBOMCTB CJIOKEHUS U BBIUYUTAHUS
CBOMCTBO HYJISl IPU CJIOKEHUU U BBIYUTAHUU.
Cno)xeHue ¥ BbIYMTAHNE HATYPAJIbHBIX YNCET
ANTOpUTM CHOXKEHUSI MHOTO3HAYHBIX YHUCE.
[lepemecTuTeIbHOE CBOMCTBO YMHOXKEHUS
CoueraTenbHOE CBOWCTBO YMHOXKEHHUS

CBoiicTBa BBINOJHEHUS YMHOXEHUS HATypalbHBIX YUCEL.
Jlenenne HaTypalbHbIX yucen. JleneHue ¢ 0CTaTKOM
CBoiicTBa BBINOJHEHHS apu(PMETHIECKUX NEHCTBUI C
HATypaJIbHBIMHU YHCJIAMH.

20

CaolicTBa HyJIS NPU CIOKEHUH U
YMHOKEHHUH, CBOWCTBA €AMHULBI IIPU
YMHOKEHUU

YMHOXEHUE HATypalbHBIX YUCEI

Jlenenne HaTypanbHBIX yucen. JleneHue ¢ 0OCTaTKOM
AJTOPUTM YMHOKEHHSI MHOTO3HAYHBIX YUCE
CBOICTBA BBIIIOJIHEHUS CII0KEHUSI U BEIYUTAHUS
HaTypaJIbHbBIX YHCET

21

CBolicTBa HyJIS TIPU CIIOXKEHUH U
YMHOXEHHUH, CBONCTBA €IMHULIBI IPH
YMHOXEHUHU

VYMHOKEHNE HaTypaJIbHBIX YNCET

[enenne HaTypaibHbIX YuCell. JleIeHre ¢ OCTaTKOM
AJITOPUTM YMHOKEHHSI MHOTO3HAYHBIX YUCEN
CBolicTBa BBIIOJIHEHUS CIOKEHHS U BBIYUTAHUS
HaTypaJIbHBIX YHCET

22

HepCMCCTI/ITGHBHOe Hn COUCTATCIIbHOC
CBOMCTBA CIIOKCHHS B YMHOXCHUA,
pacnpeaciiuTeIbHOC CBOMCTBO YMHOXKCHUA

YMHOKE€HNE HAaTYpaJIbHBIX YHCET

CBoiicTBa BBINOJIHEHUS apUPMETHUECKUX IEUCTBUMN C
HaTypaJIbHBIMH YHCJIAMH

ANTOPUTM YMHOXEHHS] MHOTO3HAUHBIX YHCET




Hcnons3oBanue OYKB Jisi 0003HAUEHUSI HEM3BECTHOTO
KOMITOHEHTA ITPH YMHOXEHUH U JICJICHUH.
[TepemecTUTENBHOE U COYETATEIBHOE CBOMCTBO CIIOMKEHHUS
1 YMHOKCHHSI.

23 YMHOKEHNE HAaTYpaJIbHbIX YHCET
CBoiicTBa BBIMOJHEHUS apU(DMETUUECKUX JECHCTBUM C
HATypaJIbHBIMHU YHCIIAMH
[lepemecTuTenbHOE U COYETATEIHHOE
. ANTOPUTM YMHOXEHHSI MHOTO3HAYHBIX YHCEN
CBOMCTBA CJIOKEHUSI 1 YMHOXKECHUS,
9 Hcnons3oBanue OYKB Jisi 0003HAUEHUSI HEM3BECTHOTO
pacnpeaenuTeIbHOe CBOMCTBO YMHOKECHHUS
KOMITOHEHTA IIPU YMHOXXEHUU U JICTICHUU.
[TepemecTuTENBHOE U COYETATEIBHOE CBOMCTBO CIIOAKEHHUS
Y YMHO)KEHHUSL.
24 YMHOXKEHNEe HATYpaTbHbBIX YHCET
CBoiicTBa BBINOJHEHUS apU(PMETUUECKUX TEUCTBUHN C
HATypaJIbHBIMHU YHCITAMH
[lepemecTuTeNbHOE U COYETATEIHHOE
. ANTOPUTM YMHOXEHHSI MHOTO3HAYHBIX YHCEN
CBOMCTBA CJIOKEHHS 1 YMHOXEHUS,
9 Hcnons3oBanne OYKB J1si 0003HAYCHUST HEM3BECTHOTO
pacnpeaenuTeIbHOe CBOMCTBO YMHOKECHHUS
KOMITOHEHTa IIPU YMHOXXEHUH U JICIICHUU.
[TepemecTUTENBHOE U COYETATEIBHOE CBOMCTBO CIIOMKEHHUS
Y YMHO)KECHHUSL.
25 Haumenniee ob61iee kpatHoe
Jenurenu u KpaTHbIE YKCTIa, PA3TI0KEHUE . .
Haubonpimmii o0umii nenurens. BzanMHo npocTteie yucna
YHUCiIa Ha MHOXKUTEIN
[IpocThie U cocTaBHBIC YnCIa
26 Hauwmensiiee oOriee kpaTHOe
Jlenurenu v KpaTHBIE YKCTIa, PA3I0KEHHUE . .
HaunGonpmmii 06mmii nenutens. B3auMHo mpocThie uncia
YHUCiIa HA MHOKUTEIN
ITpocTeie U cocTaBHBIE YHCTa
27 Hawnmensiiee oO1iee kpatHoe
Jlenurenu u KpaTHBIE YKCIIA, PA3JI0KEHUE N 9
HaubGonpimmii o0uuii nenurens. BzauMHo npocTteie yucia
qrclia Ha MHOXKHUTETTN
[IpocThie U cocTaBHBIC YnCTIa
28 Jlenenue HaTypalbHBIX YHcel. J[eleHne ¢ 0cTaTKOM

JleneHue ¢ ocTaTKOM

CBoiicTBa BBINOJIHEHUS apUPMETHUECKUX IEUCTBUMN C
HaTypaJIbHBIMH YHCIIAMH

CBolicTBa BBINOJIHEHUS CIOKEHHS U BBIYUTAHUS
HaTypaJIbHBIX YUCEIl




29

CreneHb ¢ HaTYpaJIbHBIM [TOKA3aTEIIEM.
3anuch yuciia B BUAE CYMMBI pa3psiiHbIX
caraeMbIxX

Hauwmensbiiee oOriee kpaTHoe

HaunGonpmmii o0mmii neaurens. B3auMHO pocThie rciia
[IpocTtbie u cocTaBHBIC YnCIa

CrerneHb C HATYpaJIbHBIM MTOKa3aTeIeM

30

HpOCTBIe 1 COCTAaBHBIC YHCJlla

Hauwmensiiee oOriee kpaTHoe

HaunGonpmmii o6mmii neaurens. B3auMHO pocThie vnciia
[IpocTtbie u cocTaBHBIC YKCa

CrerneHb C HATYpaJIbHBIM MTOKa3aTeIeM

31

HpOCTHe 1 COCTaBHBIC YHCJIa

Hauwmensiiee oOriee kpaTHoe

HawuGonpimii o01wii genutens. B3auMHO MpOCThie Ynciia
[TpocThie U COCTaBHbBIC YUCIIA

CTeneHb ¢ HaTypallbHBIM TOKa3aTelieM

32

[Ipusnaku nenumoctu Ha 2, 5, 10, 3,9

[Tpusnaku genmumoctu 2, 5, 10, 3, 9.

Hauwmensiiee oO1iee kpaTHoe

HauGonpmmii o6mmii nenurens. B3auMHo mpocTteie yncia
[IpocTeie U cocTaBHbIE YUCTa

CrerneHb C HATYpaJIbHBIM MTOKA3aTEJIeM.

33

[Ipu3naku genumoctu Ha 2, 5, 10, 3,9

[Tpuznaku genumoctu 2, 5, 10, 3, 9.

Haumenbiiee ob61iee kpatHoe

Haubonpimmii o0umii nenurens. BzanMHo npocTteie yucna
[IpocTeie 1 cocTaBHBIEC YHCIIA

CreneHb C HATYpaJIbHBIM [TOKA3aTEIEM.

34

Hucnosle BEIPAXKEHMS; TOPAIOK IEHCTBUN

Jenenne HaTypanbHbIX yucen. JleneHue ¢ oCTaTKOM
CBoiicTBa BBIOJHEHHS apU(PMETHIECKUX JeHCTBUI C
HaTypaJbHBIMU YHCIIAMH

CBoJicTBa BBIIOJIHEHUS CIOKEHHS U BBIYUTAHUS
HaTypaJIbHBIX YHCET

CreneHsp ¢ HaTypaJIbHBIM NIOKA3aTENEM

35

UucnoBble BEIpaXXEHUS; TOPSIIOK AEHCTBUI

Jenenne HaTypanbHbIX yucen. JleneHue ¢ oCTaTKoM
CBoiicTBa BBINOJHEHHS apU(PMETHUECKUX TEHCTBUH C
HaTypaJbHbIMU YHCIIAMH

CBolicTBa BBIIOJIHEHUS CIOKEHHS U BBIYUTAHUS
HaTypaJIbHBIX YHCET

CreneHsp ¢ HaTypaJIbHBIM IIOKA3aTENEM




36

UucnoBble BhIpaXXEHUS; TOPSIAOK ACHCTBUI

Jenenne HaTypanbHbIX yuces. JleneHue ¢ 0CTaTKOM
CBoiicTBa BBHIMOJHEHUS apU()METHUCCKUX JIEHCTBHM C
HATypaJbHBIMU YHCIIAMU

CBoiicTBa BBINOJIHEHUS CIOKEHHS U BHIYUTAHUS
HATypaJbHbBIX YHCET

CreneHb C HaTypaJIbHBIM NTOKA3aTeIeM

37 CBoiicTBa BBIOTHEHHS apU(PMETHIECKUX JEHCTBUH C
Pemienue TekcToBbIX 33a4 Ha Bce
. HaTypalbHbIMH YHCIIAMH.
apudMeTHIECKue NSHCTBUA, HAa JBIKEHUE U
OKVIIKI Pemienue TekCcTOBBIX 337a4 Ha BCe apu(pMETUYECKHE
yn JICMCTBUS C HATYpaJIbHBIMHU YUCIIAMU
38 CBoiicTBa BBITOTHEHHS apU(PMETHIECKUX IEHCTBUH C
Perienue TekCcTOBBIX 3aJa4 Ha BCe
9 HaTypaJlbHbIMH YHCIIAMHU.
apudMeTHIeCKue NSHCTBUSA, Ha JBIKEHUE U
OKVIIKIL Pemenue TekcTOBBIX 33724 Ha BCe apupMETHYECKHE
yn JICMCTBUS C HATYpaJIbHBIMHU YUCIIAMU
39 CBoiicTBa BBITOJHEHHS apU(PMETHIECKUX JEHCTBUH C
Pemenue TeKCTOBBIX 3a/1a4 Ha BCe
. HaTypaJlbHbIMU YHCIIAMHU.
apudMeTHuecKue NeicTBUA, Ha JBI)KEHUE U
OKVIIKI Pemenune TekcTOBBIX 33724 Ha BCe apupMETHYECKHE
yn JICMCTBUS C HATYpaJIbHBIMHU YUCIIAMU
40 CBoiicTBa BBINOJIHEHUS apUPMETUUECKUX IEUCTBUI C
Pemenne TeKCTOBBIX 3a/1a4 Ha BCe
. HaTypaJlbHbIMH YHCIIAMHU.
apudMeTHuecKue NeicTBUA, Ha JBI)KEHUE U
HOKVIIKH Pemrenune TekcTOBBIX 33724 Ha Bce apu(METHYECKHUE
y JICMCTBUS C HATYpaJIbHBIMHU YUCIIAMU
41 CBoiicTBa BBINOJIHEHUS apUPMETUUECKUX IEUCTBUI C
Pemenne TeKCTOBBIX 3a/1a4 Ha BCe
. HaTypaJlbHbIMH YHCIIAMHU.
apudMeTHuecKue NeicTBUA, Ha JBI)KEHUE U
HOKVIIKH Pemrenue TekcTOBBIX 337124 Ha Bce apu(METHUECKUE
y JICMCTBUS C HATYpPaJIbHBIMHU YUCIIAMU
42 CBoiicTBa BBINOJHEHUS apU(PMETUUECKUX TeUCTBUI C
Penrenuie TeKCTOBBIX 3a7a4d Ha BCe
9 HaTypaJIbHBIMH YHCIIAMHU.
apudMeTHUecKue NeiCcTBUA, Ha JBIKEHUE U
HOKVIIKH Penrenune TekcTOBBIX 33724 Ha Bce apupMETHIECKIE
yn JICMCTBUS C HATYpaJIbHBIMU YHCIIAMHU
43 CBoiicTBa BBITOJHEHHS apU(PMETHUECKUX JIeHCTBUI C

KonTponbhas pabota no teme "HarypainbHble
qucia v HyJp"

HaTypaJbHBIMU YHCJIaMHU.
Penienne TeKCTOBBIX 3aJaa4 Ha BCC apI/I(I)MCTI/ILICCKI/IC
JIGP'ICTBI/IH C HATYpaJIbHbIMH YUCJIAMH.




[Tpusnaku genumoctu 2, 5, 10, 3, 9.

Hauwmensiiee oOmiee kpaTtHoe

HaubGonpimii o0uuii nenurens. BzanMHo npocTteie yucia
[IpocTble U cocTaBHBIE UnCa

CreneHb ¢ HATYpaJIbHBIM MMOKA3aTEJIEeM.

Harnsnnas reomerpus.
JInHUM Ha TIJIOCKOCTH.

Touka, npsamasi, oTpe30k, Jy4. JJomanas. Equnuiibt

1 nu3MepeHnus anuHbl. IlepeBos B Ooiiee KpyIHbIe UIU
Touka, npsAMast, oTpe30K, 1yd. JIomaHas.
MEJIKUE €INHULbI U3MEPEHUS
JlnuHa oTpeska, 1oMaHoU

2 Enununs! usmepenust [uimHsbl. IlepeBos B 6osee KpyrHble

W3mepenue nauHbl 0Tpe3Ka, METPUUECKUE FAMITTHL P g PEBOA Py
WM MEJIKUE €AMHULIBI U3MEPEHUs

€AVHMILIBI U3MEPEHUSI JUTUHBI .
JlnnHa oTpeska, J0MaHou

3 Enununbr usmepenus mmnel. [lepeBon B Oosee kpynHbie

W3mepenue nauHbl 0Tpe3Ka, METPUUECKUE P P by
WJIM MEJIKHAE €IMHULIBI U3MEPEHUS

€AVHMILIBI U3MEPEHUS JUTUHBI .
JlnuHa oTpeska, 1oMaHoU

4 OxpyxHocTb U Kpyr. LleHTp Kkpyra, okpyxHoctu. Pagnyc
OXPYAHOCT H KPYT Py pyr. LienTp Kpyra, OKpyx Ty

Kpyra, OKpY>KHOCTH.

5 OxpyxHOCTb U Kpyr. OKpy>KHOCTb U KpyT. LleHTp kpyra

OXPYAHOCT: H KPYT py pyr. Okpy pyr. Llentp xpyra,
OKpyxHOCTHU. Pannyc kpyra, OKpy>KHOCTH.

6 [Tpaktuyeckas pabdora no teme "[loctpoenne | Okpyx)HOCTb U Kpyr. OKpykHOCTB M KpyT. LlenTp kpyra,
y30pa U3 OKpyxHocTeil" OKpyXHOCTHU. Pannyc kpyra, OKpy>KHOCTH.

7 . . . W3mepenue yrioB ¢ MOMOIIBIO TPaHCIOPTHPA
VYron. [Ipsamoii, oCTpsIii, TyNoHl U P T H P pTHp

N . ITocTpoeHune yrioB ¢ IOMOLIBIO TPAHCIIOPTUPA
Pa3BEPHYTHIN YIIIbI
VYroun. I'pagycnas mepa yria. CpaBHEHHUE YTJIOB

8 W3mepenue yrioB ¢ IOMOILIBIO TPAaHCIIOPTHPA
VYrou. IIpsmMoin, OCTpsIi, TYIIOW U ITocTpoeHne yrioB ¢ MOMOIIBIO TPAHCIIOPTHPA
Pa3BEPHYTHIN YIUIbI VYron. I'pagycnas mepa yrina. CpaBHeHHE yrioB. Bunabl

yr0B (IPSIMOM, OCTPBIN, TYNOM, pa3BEPHYTHII)

9 W3mepenue yrioB ¢ IOMOIIBIO TPAaHCIIOPTHPA
W3mepeHue yrioB v MOCTPOSHHUE YIJIOB C [TocTpoeHue yrioB ¢ HOMONIbIO TPAHCIOPTUPA
MIOMOUIBIO TPAHCIIOPTHUPA. VYron. I'pagycnas mepa yrina. CpaBHeHHE yrioB. Bunbl

yra0B (IPsIMOM, OCTPBIN, TYNOM, pa3BEPHYTHII)

10 | W3mepeHue yrioB U HOCTPOSHUE YIIIOB C W3mepeHnue yrioB ¢ IOMOILBIO TPaHCIIOPTHPA

OMOIIBIO TPAHCIIOPTHPA.

[TocTpoeHue yIiioB ¢ MOMOIIBIO TPAHCIOPTHPA




Vroun. I'pagycnas mepa yria. CpaBHeHue yrioB. Bussl
yIJI0B (TIPSIMOM, OCTPBIN, TYIOW, Pa3BEPHYTHIN)

11 N3MepeHne yrioB ¢ TOMOUIBIO TPAHCIOPTUPA
W3mepeHue yrioB v MOCTPOCHHUE YTIIOB C [TocTpoeHue yrioB ¢ HOMOIIbIO TPAHCIOPTUPA
IIOMOILBIO TPAHCIIOPTUPA. Vron. I'panycHas mepa yrina. CpaBHeHHe yrioB. Bubl

yIJI0B (TIPSIMOM, OCTPBIN, TYIOW, Pa3BEPHYTHIN)

12 N3mepeHnue yrioB ¢ IOMOIBIO TPaHCIIOPTHPA
[Tpaktuueckas padota mo Teme "[locrpoenue | [TocTpoeHue yrioB ¢ MOMOIIBIO TPAHCIIOPTHPA
yriaos" Vron. I'panycHas mepa yrina. CpaBHeHHe yrioB. Bubl

yraoB (IPsIMOM, OCTPBIN, TYNOM, pa3BEPHYTHIN)
1 JIpoOHOE YHCII0 KaK pe3yibTatT JeJICHUs
Hpo6s. [IpaBunbHble 1 HenipaBuiibHbIE 1podu | Jlomu. OOsikHOBEeHHBIE 1poOu. [IpaBusbHbIE U
HENpaBUJIbHbIE 1pOOU

2 Jpo6Hoe uncio Kak pe3ynbTar JAesieHus

Hpo06s. [IpaBuiibHbBIe U HeMpaBWIbHBIE 1podu | Jlomu. OOsIkHOBEHHBIE 1po0u. [IpaBuibHBIC U
HENpPaBWIbHBIE TPOOH
3 00HOE YHMCIIO KaK Pe3ysbTaT IeICHUs
JpoOs. IIpaBuibHBIC M HENPABUIBHBIE JPOOH. Ap pe3y A
Jonu. O6sikHOBEHHBIE 1pooH. [TpaBusbHbBIE U
PaBHbIe 1po0H ¢ pa3HBIMHU 3HAMEHATEISIMH.
HENpaBUJIbHbIE IpOOU
4 JpoOHoe 4nciIo Kak pe3ynbTaT JeIeHus
Jonu. OObikHOBeHHBIE ApoOu. [IpaBunbHbIE U
Jpo06s. [IpaBunbHbIE 1 HETTPaBUIIbHbBIE IPOOH. .
OOBIKHOBEHHBIE IPOOH . HenpaBuibHbIe ApoOu. CpaBHeHHE 1po0Oeii ¢
CpaBHeHue J1pobOei.
OJINHAKOBBIMH 3HAMEHATEISIMU, OJMHAKOBBIMU
YU CIUTEISIMH.

5 JpoOHoe 4nciIo KaK pe3ynbTaT JeleHus
HpoOs. [IpaBunbHbie 1 HeTpaBWIbHBIE ApoOH. | Jomu. OO0sikHOBeHHBIE 1podu. [IpaBuiibHBIE U
CpaBHeHue 1pobeii ¢ paBHBIMU HenpaBuiIbHbIe ApoOu. CpaBHeHHE ApooOeii ¢
3HAMEHATEJISIMU T10 MPaBUIY U C TOMOIIBIO OJINHAKOBBIMH 3HAMEHATEISIMU, OJMHAKOBBIMU
KOOpJAMHATHOM NpsMOI yucauteasiMu. CpaBHeHHE 00BIKHOBEHHBIX Apo0eii ¢

MTOMOUIbIO0 KOOPAMHATHOM (UM CIIOBO) IPSIMOMN
6 CpaBHeHHE 0OBIKHOBEHHBIX JIpoOei. OOBIKHOBEHHBIE

OcHoOBHOE CBOMCTBO ApoOH

npo6u. [IpaBunbHbIe U HeNpaBWIbHbBIE 1poOu. OCHOBHOE
CBOWCTBO Jpo0u.




OCHOBHOE CBOMCTBO JApOOH

CpaBHeHUe 0OBIKHOBEHHBIX JIpoOeii. OOBIKHOBEHHBIE
npo6u. [IpaBunsHBIC 1 HeNpaBUWIBHBIE TpoOH. OCHOBHOE
CBOMCTBO ApoOH.

OcHOBHOE CBOWCTBO ApoOH.

CpaBHeHHE OOBIKHOBEHHBIX JIpoOeii. OObIKHOBEHHBIE
npo6u. [IpaBuibHBIE U HEMTPaBWIbHEIE IpoOu. OCHOBHOE
CBOWMCTBO ApOOH.

OcHOBHOE CBOWCTBO Ipodu
JIpOOeH.

. Cokpaienue

OObIkHOBeHHBIC qpoou. [IpaBUIIbHEIC U HENPABIILHBIC
npobu. OcHOBHOE CBOMCTBO pobu. CokpaieHue apooei.

10

OCHOBHOE CBOWCTBO Jpo0OH
TIpOOeii.

. Cokpailenue

OObIkHOBEHHBIC Apoou. [IpaBuIIbHEIC U HENMPABIILHBIC
npobu. OcHOBHOE CBOMCTBO podu. CokpalineHue 1pooet.
Haubonbmnii o0umii nenurens. [Ipocteie u cocTaBHbIE
yucia. B3auMHO pocThIe YncIa.

11

OCHOBHOE CBOWCTBO Jpo0OHU
IpOOeii.

. Cokpailenue

OObIkHOBEHHBIC qpoOu. [IpaBUIIbHEIC U HENPABIILHBIC
npobu. OcHOBHOE CBOMCTBO podu. CokpalineHue 1pooei.
Hau6onbmmnii o0umii nenurens. [Ipocteie u cocTaBHbIE
yucia. B3auMHO IpocThIe YncIa.

12

OcHOBHOE CBOWCTBO podu
Jpo0eH.

. CokpaiieHue

OO6bikHOBEHHBIE IpoOu. [IpaBuIIbHBIC U HETTPABUIILHBIC
npodu. OcHoBHOE cBOMCTBO Apodu. CokpalieHue aApooeii.
Haubonbmmii o0umii nenurens. [Ipoctbie u cocTaBHbIE
yncna. B3anMHo npocTele ynca.

13

CpaBHenue npo0eit

OObIkHOBeHHBIE Apoou. [IpaBuiibHbBIE U HENTPaBUIIbHbBIE
npoou. CpaBHeHue Apobdelt ¢ OJUHAKOBBIMU
3HaMEHATEeISIMH, OJJMHAKOBBIMU YnCIUTEIIMA. CpaBHEHHE
OOBIKHOBEHHBIX Jp00eii ¢ MOMOIIBIO KOOPANHATHOM
(4ucnoBoil) npsiMoit

14

CpaBHenue npo0eit

OObIkHOBeHHBIE poou. [TpaBuiibHBIE U HENPABWIbHBIE
npo6u. CpaBHeHUe Apobdelt ¢ OTUHAKOBBIMH
3HAMEHATEJSIMH, OIMHAKOBBIMU unciauTensiMu. CpaBHeHHE
OOBIKHOBEHHBIX JJpo0eii ¢ MOMOIIBIO KOOPAUHATHOM
(4ucioBoil) npsiMoit

15

CpaBHenue npo0eit

OObIkHOBeHHBIE Apoou. [IpaBuiIbHBIC U HEMPABUILHBIE
npobu. CpaBHEeHHE NpoOEii ¢ OTMHAKOBBIMU
3HAMEHATEJSIMH, OJIMHAKOBBIMU unciuTenssMu. CpaBHEHHE




OOBIKHOBEHHBIX JJp00eii C MOMOIIBI0 KOOPAUHATHOM
(4ucoBOi) psMoi

16 OObikHOBEHHBIE 1poOH. [IpaBUIbHBIE U HEPABUIIbHBIC
npobu. CpaBHEeHHE 1poOEi ¢ OTMHAKOBBIMU
CpaBuenue apo0eit 3HAMEHATEJISIMH, OJIMHAKOBBIMU unciuTensiMu. CpaBHEHHE
OOBIKHOBEHHBIX JAPOOEH C MOMOIIBIO KOOPAMHATHON
(4ucnoBoil) npsiMoi
17 Crno)xeHue ¥ BRIYUTAHUE APOOEH C OJIMHAKOBBIMH
CI10)KeHHE U BEIYUTAHHE OOBIKHOBECHHBIX 3HAMEHATEIISIMU
npobei CwmemanHast 1po0b
Cno)xeHue ¥ BRIYMTAHUE CMEIIAaHHBIX po0ei
18 . | CnoxxeHre 1 BBIYUTaHUE APOOEH C OJIMHAKOBBIMH
CliokeHHUE ¥ BBIYUTAHUE CMEIIaHHBIX JIpo0ei
¥ OOBIKHOBEHHBIX JPOOCH C 0TMHAKOBBIMH SHAMCHATCIAMMU
3HaMeHaTeIsIMU CwmemanHas 1podh .
Cno)xeHue ¥ BRIYMTAHUE CMEIIAaHHBIX Ipo0ei
19 Crno)xeHHue ¥ BRIYMTAHUE OPOOEH ¢ OJIMHAKOBBIMHU
CI10)KeHHEe U BEIYUTAHHE OOBIKHOBEHHBIX 3HAMEHATEIISIMU
npoodeit CwmermanHast 1poOb
Crno)xeHue ¥ BRIYUTAHNUE CMEIIaHHBIX Jpo0ei
20 CroxeHue 1 BbIYUTaHKE Apo0ei ¢ 0JJMHAKOBBIMU
CoKeHHe U BEIYUTAHHE OOBIKHOBEHHBIX 3HAMEHATEISIMU
npoodeit CmermanHast 1poOb
Crno)xeHue ¥ BRIYUTAaHHUE CMEIIaHHBIX Jpo0ei
21 CroxeHue 1 BbIUUTaHKE Apo0ei ¢ 0JJMHAKOBBIMU
CoKeHHe U BEIYUTAHHE OOBIKHOBEHHBIX 3HAMEHATEISIMU
npoodeit CwmermanHast 1poOb
CrnosxeHue ¥ BBIYUTAHHUE CMEIIaHHBIX Apooeit
22 Crno>xeHue ¥ BRIYMTAHUE IPOOEH C OJTMHAKOBBIMHU
Cl10)KeHHE U BEIYUTAHHE OOBIKHOBECHHBIX 3HAMEHATEIISIMU
npobeit CwMmemanHast 1poOb
CrnosxeHue ¥ BBIYUTAHUE CMENIAHHBIX Apo0eii
23 CrnosxeHue ¥ BBIYUTAHUE APOOEH C OTMHAKOBBIMH

CI1o’KeHHUE ¥ BBIYUTAHHE OOBIKHOBEHHBIX
npolOei

3HAMEHATEISIMU
CwmemanHast 1po0b




CrnosxeHue ¥ BBIYUTAHUE CMENIAHHBIX Jpo0eii

24 Crno)keHue ¥ BRIYUTAHUE APOOEH C OJIMHAKOBBIMH
CrnoxeHue ¥ BBIYUTaHHE OOBIKHOBEHHBIX 3HAMEHATEIISIMH
npobei Cwmemannast 1po0b

CrnoXeHue ¥ BBIUNTaHWE CMEIIaHHBIX Ipo0eid
25 Crno)xeHue ¥ BRIYUTAHUE JPOOEH C OJTMHAKOBBIMH
3HaMEHATEeISIMU
CwmenranHas 1poob
Cwmemannast 1po0b
CroeHue ¥ BBIYNTaHWE CMEUIaHHBIX IPo0ei
26 Crno)xeHHe ¥ BRIYUTAHUE APOOEH C OJTMHAKOBBIMH
3HaMEHATEeISIMU
CwmernranHas 1po0Ob
CwmermanHas 1po0b
Cno)xeHue ¥ BRIYMTAHUE CMEIIAaHHBIX po0ei

27 Crno)xeHue ¥ BBIYMTAHUE JPOOEH C OJTMHAKOBBIMH

CwmemanHas 1po0b. CiaoxeHue U BHIYUTaHNE

. 3HaMEHATeISIMU
CMEIIaHHBIX Ipo0ei 1 0OBIKHOBEHHBIX
" CwmemanHast 1po0b

Ipobeil ¢ 0IMHAKOBBLIMHU 3HAMEHATEIISIMH, .
Crno)xeHue ¥ BRIYUTAHUE CMEIIaHHBIX JPOOeH.

COKpAIlleHHUE MTOJIyYCHHOTO pe3yIbTaTa .
CoxkpartieHue 1po0oei.

28 . CwMmemanHast 1poOb

Cwmemannas 1po0s. [lpuBenenue npobeit k AP .
CrnosxeHue v BBIYMTAHHE CMEIIaHHBIX APOOeH.
o0I1eMy 3HaMEHATEO. .
Cokpaiienue apoOeii. Haumensliuee o01iee KpaTHOE.

29 OObIkHOBEHHBIE 1po0H. [TpaBuiIbHBIE U HENPaBUIIbHBIE
YMHOXeHHe U JiefieHue 00bIKHOBEHHBIX o

. JipoOu. YMHOKEHHE OOBIKHOBEHHBIX JIpobeii. [lenenue
npobeil; B3auMHO 0OpaTHbIE 1po0Ou .
0OBIKHOBEHHBIX JpoOeii. B3aumHO oO6paTHbIe 1poou.
30 OObIkHOBEHHBIE 1poOH. [TpaBuiIbHBIE U HENPaBUIIbHBIE
YMHOXEHUE U JelIeHHe 0OBIKHOBEHHBIX o
. . nIpoOu. YMHOKEHHE OOBIKHOBEHHBIX Ipobeil. [lenenne
npo0eit; B3auMHO oOpaTHbIe podu. CBoiicTBa .
. OOBIKHOBEHHBIX JpoOeii. B3aMHO OOpaTHbIE IPOOH.
YMHOXKEHHS TPOOECH. o
CBolCTBa YMHOKEHUSI.

31 OObixkHOBEHHBIE 1poOH. [TpaBUIbHBIE U HENPAaBUIIbHBIE
VYMHOXKEHHUE U JIeJIEHHE 00OBIKHOBEHHBIX IpoOu. YMHOKEHHE OOBIKHOBEHHBIX JIpo0eii. [lenenne
npoOeit; B3aMMHO 00paTHBIE IpooH OOBIKHOBEHHBIX Jpobeit. B3anMHo oOpaTHbIE 1poou.

CBolCTBa YMHOKEHUS.
32 | VYMHOXeHHE U JielleHrue OOBIKHOBEHHBIX OObikHOBeHHBIE Apoou. [TpaBuIbHBIE U HENMPABUILHBIC

JIpobeil; B3aMMHOOOpaTHBIE ApooH

JpoOu. YMHOKEHHE OOBIKHOBEHHBIX JIpobei. [lenenne




OOBIKHOBEHHBIX JIpo0eii. B3auMHo oOpaTHbIC qpo0OH.
CBoiicTBa YMHOKEHMUSI.

33 OObikHOBEHHBIE 1poOH. [IpaBUIbHBIE U HEPABUIIbHBIC
YMHOKEHUE U JIelieHne 00BIKHOBEHHBIX Ipobu. YMHOKEeHHE OOBIKHOBEHHBIX Ipobeil. [lenenue
npoOeit; B3auMHO 00paTHBIE IpooH OOBIKHOBEHHBIX Jpobeii. B3anMmuo oOpaTHbBIE 1poou.

CBoiiCcTBa YMHOKEHMSI.

34 OObikHOBEHHBIE 1poOH. [IpaBUIbHBIE U HEPABUIIbHBIC
YMHOKEHUE U JIelieHne 00BIKHOBEHHBIX Ipobu. YMHOKEeHHE OOBIKHOBEHHBIX Ipobeil. [lenenue
npoOeit; B3auMHO 00paTHBIE IpooH OOBIKHOBEHHBIX Jpo0eii. B3anmHuo oOpaTHbIE 1poou.

CBoliCTBa YMHOKEHHUSI.

35 OObIkHOBEHHBIE 1poOH. [IpaBrIbHBIE U HETIPABUIIbHBIC
YMHoxkenue apodeii. Bo3penenue npobu B JIipoOu. YMHOKEHHE OOBIKHOBEHHBIX JIpoOei. Jlenenue
CTEINEHb OOBIKHOBEHHBIX JIpo0eii. B3auMHo oOpaTHbIC ApooH.

CBoliCTBa YMHOKEHHUSI.

36 OObIkHOBEHHBIE 1poOH. [IpaBUIbHBIE U HETIPABUIIbHBIC
YMHOXEHUE ABYX IpoOei. Y MHOKEHHE JIpoOu. YMHOKEHHE OOBIKHOBEHHBIX JIpoOei. Jlenenue
JIpoO¥ Ha HATYPaAILHOE YHCIIO U HYIIb. OOBIKHOBEHHBIX JIpoOeii. B3auMHo oOpaTHbIC ApooH.

CBoiicTBa yMHOKEHHSL.

37 Haxos/1eHre yacTu 1enoro M eoro 1o ero 4acTu
Pemrenne TekcTOBBIX 3aa4, COIEPIKAIINX VMHOMKeHHE OBBIKHOBEHHBIX pOBei
npobu. HaxoxaeHue yacTu oT 4ucia. Tlerienne oBbIKHOBEHHBIX APOGei

38 HaxosxeH1e 4acTH LeI0ro U LEJIOro Mo €ro YacTH
Pemenue TekCTOBBIX 33a7a4, COAEPIKAIINX VMHOKeHHE OOBIKHOBEHHbIX poOeit
npobu. Haxoxaenue yacTu OoT 4ncia. JlerleH e oBBIKHOBEHHBIX POGEHl

39 HaxosxeH1e 4acTH LeI0ro U LEJIOro Mo €ro 4acTH
Pemrenne TekcTOBBIX 337124, COIEPIKAIINX VMHOKEHHE OBBIKHOBEHHbIX ApoOeii
npobu. Haxoxaenue yacTu oT 4ucia. JlerleHHe OBBIKHOBEHHBIX IPOOeil

40 Apudmerndeckre onepanuy Hajl CMEIIaHHBIMU YUCIIaMHU

Pemienne TeKCTOBBIX 3a]1a4, COAEPKALIUX
npobu. HaxoxaeHnue 4rciia 1mo ero 4acTu.

HaxoxaeHne 9acTu 11e10ro U IeJIOT0 10 €ro YacTH
[TonsiTne 1 cpaBHEHNE OOBIKHOBEHHBIX JIPOOEH C
OJIMHAKOBBIMU 3HAMEHATEISIMU

B3aumno oOpatHble uncia

YMHOKeHHE OOBIKHOBEHHBIX Ipo0eii

Jlenenne oObIKHOBEHHBIX Jpobeit




41

Penrenue TekCTOBBIX 33724, COICPIKAIINX
npo6u. HaxoxieHue ducia mo ero 4acTH.

ApudmeTnieckre onepannuy HaJl CMEIIAHHBIMU YHCITaMH
HaxosxaeHue 4acTy Leaoro M 1eJ0r0 0 €ro 4acTu
[TonsiTe U cpaBHEHHE OOBIKHOBEHHBIX Apo0eii ¢
OJMHAKOBLEIMH 3HAMEHATEIAMU

B3aumno oOpatHble uncia

YMHOXeHNE 0OBIKHOBEHHBIX APO0OCH

Jlenenne oOBIKHOBEHHBIX IPO0Oeii

42

Pemenne TeKCTOBBIX 3aaa4, COACPIKAIINX
,I[pO6I/I. HaxoxxaeHue yrcna mo ero 4acTu.

Apudmerndeckue onepanuu HaJl CMEIIaHHBIMH YHCIaMHU
HaxoxaeHne 4acTH 1eI0ro U LEJI0T0 IO €ro 4acTH
[TonsiTue 1 cpaBHEHNE OOBIKHOBEHHBIX JPOOCH ¢
OJMHAKOBLIMU 3HAMEHATEIISIMU

B3auMHo oOpaTHbIC uncia

YMHOX)eHNEe 0OBIKHOBEHHBIX APOOEi

Jlenenue 0OBIKHOBEHHBIX IPOOCH

43

Pemenne TeKCTOBBIX 3aa4, COJCPIKAIINX
npobu. OcHOBHBIE 33J]a4l Ha ApoOu

Apudmernueckre onepanuy Hajl CMEIIaHHBIMU YHCIIaMHU
Haxo’xeHue 4acTH Leoro 1 LeJIoro 1o ero 4acTH
[TonsiTHe U cpaBHEHHE OOBIKHOBEHHBIX Apo0eii ¢
OJIMHAKOBBIMH 3HaMEHATEeSIMU

B3aumno oOpatHble uncia

YMHO)KEHHE 0OBIKHOBEHHBIX JIpo0ei

Jlenenune oOBIKHOBEHHBIX IpOOEi

44

Pemenune TeKCTOBBIX 3aJ1a4, COIEPIKANTIX
npo6u. OCHOBHBIE 337]a41 HA APOOHU

Apudmernueckre onepanuy Hajl CMEIIaHHBIMU YHCIIaMU
HaxosxeHne 9acTy eIoro U [ENOTO M0 €r0 YacTH
[TonsiTHe U cpaBHEHNE OOBIKHOBEHHBIX Jpoleit ¢
OJIMHAKOBBIMH 3HAMEHATEIISIMH

B3anMHo oOpatHble uncia

YMHOK)eHUE OOBIKHOBEHHBIX Ipo0eii

Jlenenne oObIKHOBEHHBIX Apo0eit

45

Pemienne TeKCTOBBIX 3a]1a4, COAEPKALIUX
npobu. OCHOBHBIE 3a71a4H Ha IpoOH

Haxoxaenne yacTH 1eJI0ro U I[€J0T0 10 €r0 YaCcTH
YMHOKEeHHE 0OBIKHOBEHHBIX IpOOEit

Jenenne oObIKHOBEHHBIX Ipo0Oeit

Pemenne apudpmeTrieckuM CrocoOOM TEKCTOBBIX 3a7a4
pa3HBIX THUIIOB HA BCE JICUCTBHS C APOOSIMH




46 bykBenHbIe BelpaxeHusa. HaxoxieHne 3HaueHUs 1
[Ipumenenue OYKB JJIs 3aMTUCU
o OYKBEHHOT'O BBIPaXKCHHS
MaTEeMATHYECKUX BBIPAKCHUN U .
. YMHOXeHHE OOBIKHOBEHHBIX Jpo0eit
peIoKEHU N o
Jlenenue 0OBIKHOBEHHBIX IPOOCH
47 bykBenHbIe BelpaxeHus. HaxoxieHne 3HaueHus 1
[Ipumenenue OyKB IS 3aMTUCU
o OYKBEHHOT'O BBIPaXKCHHS
MaTEeMATHYECKUX BBIPAKCHUU U .
. YMHOXeHHE 0O0BIKHOBEHHBIX Jpo0eit
peIoKEHU N o
Jlenenne 0oOBIKHOBEHHBIX IPOOCH
48 OcHoBHOe cBOIicTBO podu. CpaBHEeHHE Ipodeit 1
YMHOXeHHE 0OBIKHOBEHHBIX JAPO0OCH
Jlenenne oOBIKHOBEHHBIX JPOOCH
Kontponbnas pabota mo treme
" " CrnosxeHue ¥ BBIYUTaHUE OOBIKHOBEHHBIX M CMEIIAHHBIX
OOBIKHOBEHHBIE IPOOH -
JpoOel ¢ pa3HbIMU 3HAMEHATEIISIMU
Pemenne apudmeTrueckum crocoOOM TEKCTOBBIX 3a7ay
pa3HBIX TUIIOB Ha BCE JICUCTBUS C APOOSIMU
1 N HarnsigHoe mpencraBieHre 0 MHOTOYTOJIbHUKE 1
MHuoroyronbHUKU. YeThIpEXYTONBHUK,
MHOTOYTOJIBHHK U €T0 3J1eMEHTHI. YeThIpeXyroibHUK.
MPSIMOYTOJIbHUK, KBaJpaT
[TpsIMOYTONBHUK, KBAJPAT U MX AJIEMEHTHI
2 . HarnsimHoe npencraBiieHue 0 MHOTOYTOJIbHUKE 1
MHoroyroiasHuKH. YeTbIpEXYTrOJIbHUK,
MHOroyrojabHMK U €ro 31eMeHTbl. YeThIpeXyroibHUK.
MPSIMOYTOJIBHUK, KBaJpaT
[TpsIMOYTONBHUK, KBAJPAT U WX DJIEMEHTBI
3 " HarnsigHoe mpencTaBieHne 0 MHOTOYTOJIbHUKE 1
[Tpaktuyeckas pabora no reme "[loctpoeHue N
YeThIpEXyrolbHUK, TPSIMOYTOJIbHHUK, KBAAPAT.
NPSMOYTOJIBHUKA C 3aIaHHBIMU CTOPOHAMHU
. " N300pakeHre MHOTOYTOJIbHUKOB € 33aHHBIMU
Harnsgnas reomerpus. Ha HEIMHOBaHHOU Oymare .
CBOWCTBAMH
MHOroyroiabHUKH
4 TpeyronbHHUK. DIEMEHTHI TPEYTOIbHHKA. Tpeyronbauk. CTOPOHBI, YTIIbI, BEPIIUHBI TPEYTOJIBHUKA. 1
5 TpeyronbHuUK. Buapl TpeyroibHUKOB. Buibl TpeyroapbHIUKOB MO CTOPOHAM U yTIIaM 1
6 [Tnomanp 1 nepuMeTp MPSMOYTOITFHUKA H dopmyna mepruMeTpa 1 TUIOMAAN PSIMOYTOJIbHIKA 1
MHOTOYTOJIbHUKOB, COCTaBJICHHBIX U3 HaxoxneHue nepuMerpa u MIomaad MHOTOYTOJbHUKOB
NPSIMOYTOJIBHUKOB, €TUHHIIBI H3MEPECHUS CJIO)KHOM KOH(UTyparuu
TUIOMIAIN Enuanie1 n3mepenus miomniaau. PaBraeie Gurypsr
7 ®opMyia nepuMeTpa M IIonaau NpsMOyrojabHUKA 1

[Inomans 1 nepumMeTp NpsSMOYroJbHUKA U
MHOTOYT'OJIbHUKOB, COCTaBJICHHbIX U3

HaxoxneHue nepuMerpa U Mioaal MHOTOYTOJbHUKOB
CJI0HOW KOH(UTYpaluu




PSIMOYTOJIBHUKOB, €IMHUIIBI U3MEPECHUS
ILIOLIAN

Enuanier usmepenus miomaau. PaBueie Gurypsr

8 dopmyra nepuMeTpa U MIOIA U NPIMOYrOJIbHUKA
[1nomane u nepumMeTp NpAMOYTroIbHUKA U Haxoxnenue nepumerpa ¥ mioniajad MHOTOYroJIbHUKOB
MHOT'OYTI'OJIbHUKOB, COCTaBJIIEHHBIX U3 CJIOKHOM KOH(pHUTypanuu
MPSIMOYTOJIBHUKOB, €AMHUIBI U3MEPEHUS Enunuibr usmepenus miomaau. PaBusie Gurypsi.
ionaau ITnomanbs MHOTOYroJIbHUKA, COCTABIEHHOIO U3

IPSIMOYTOJIBHUKOB U KBaIpaTOB

9 [TepumeTp U M0 MHOTOYTOJIBHUKOB

[lepumeTp MHOrOyroJibHUKa [lepumeTp npsIMOYroJpHUKA U KBajipaTa
IIepumerp MHOroyrosibHuKa. Ilepumerp TpeyronbHuKa

10 [1nomaae MHOTOYTOJIbHUKA, COCTABIEHHOTO U3

IPSIMOYTOJIBHUKOB U KBaJIpaTOB
[lepumeTp u miIonaab MHOTOYTOJIBHUKOB

[Iepumerp MHOrOyronbHHUKA [Tnomanp npsMOyroibHHUKA U KBajapaTa
[lepumeTp npsIMOYroJpHUKA U KBajipaTa
Enununst usmepenus miomaai. PaBHeie Guryps
ITepumerp MHOrOyrosnbHuKa. [lepumerp TpeyrosibHuKa

1 . UreHure U 3a1IUCh IECATUYHBIX Ipo0eil, nX u3o0pakeHue

Jecstuunas 3anuck apodei. [lpencrasnenue . . .
. . Ha KOOPAMHATHOM (YMCIIOBOW) IPSIMOM
JIECATUYHOHN IpoOU B BUE OOBIKHOBEHHOM. .
[TonsiTue necsTuaHOM TpodH

2 . [TonsTHE NEecATUYHON 1podH

Hecaruunas 3anuch qpodeit. [Ipencrasnenue N .
. . [IpencraBienue qecATUUHOMN 1poOU B BUAE OOBIKHOBEHHOM
JECATUYHOM 1poOU B BUIE OOBIKHOBEHHOI.

3 Hecstnunbie 1podu, paBHbIE JAHHOU [TonsiTue necsaTuIHOM TpOOH

JECATUYHOHN IpOoOH. [TpencraBieHue gecATUUHON ApoOU B BHJIE OOBIKHOBEHHOM
JlecsaTuuHble ApoOu = =

4 CpaBHEHHUE IeCATHUHBIX Ipobei [TpaBuiI0 cpaBHEHMS AECATUYHBIX ApOOeit

5 N300paxeHne necITUUHBIX IpoOeil Ha UreHure U 3alIUCh IECATUYHBIX po0eil, nX u3o0pakeHue
KOOPJMHATHOH (YUCIIOBOM) MIPSIMOH. Ha KOOPJAUHATHOM (YMCIIOBOM) NMPSAMO
CpaBHeHue apo0Oeit [TpaBuiio cpaBHEHUS AECSITUUHBIX ApoOei

6 CpaBHEHUE IECATUYHBIX JpoOeit. Paznoxenue no paspsaaM AecATHUHONW ApoOu

Pasnosxenune uncna no paspsaam AecITUIHON
npodu. CpaBHEHHUE JECATUYHBIX APOOEii 1Mo
paszpsiiam

[IpaBuiio cpaBHEHUS AECSITUUHBIX ApoOeit




7 . PasnoxxeHnue mo paspsiiaM AeCITUYHOU JpOoOH

CpaBHEHHE IECITHYHBIX TpoOei s
[TpaBuio cpaBHEHHS AECITHYHBIX APOOCH

8 . Pasznoxenue mo paspsgaM IeCITUIHON ApoOH

CpaBHEHHE IECITHYHBIX IpoOei paspslaM 1 HP
[TpaBuo cpaBHEHHS TECSITUYHBIX TPOOCH

9 JleiicTBuS ¢ JeCATUIHBIMH JpOOSIMU YreHue u 3a1HCh JeCATUUHBIX ApooOeii. [TpaBuio
(cIIo’KeHHUE TECSITHIHBIX TPOOEii) CJIO)KEHHUS IECATUYHBIX IPOOEH.

10 JIeicTBHS ¢ NECITHYHBIME IPOOSIMU UreHue U 3a1UCh NeCATUIHBIX Ipooeii. [IpaBmio
(cIIoKeHHUE TECSITUYHBIX TPOOEii) CJIO)KE€HUS IECATUYHBIX IPOOEH.

11 JIeicTBHS ¢ NECATHYHBIME IPOOSIMU UreHue U 3anUCh NeCATUIHBIX Ipooeii. [IpaBmio
(BBIUMTAHUE JECATUYHBIX APOOEH) BBIYMTAHUE JACCITUYHBIX JIPOOCH.

12 JeiicTBUSI C ECATUYHBIMU APOOSMU Urenue u 3anuch JeCATUYHBIX apodei. [IpaBuna
(clmo’KeHUE W BBIYMTAHUE JECATUYHBIX CJI0KEHHUE U BBIYMTAHHUE JICCATHYHBIX TPOOCH.
Tpooein)

13 [TpaBuiIO CIIOKEHUS JECITUYHBIX Apo0eit
[IpumMeHeHue paBUil CIIOKEHUS U BBIYUTaHUS .

N [TpaBusI0 BRIYMTAHUS IECATUYHBIX IpoOei
JECATUYHBIX IPOOCH MPU HAX OKICHUH
Pemienue 3a71a4 Ha CJIOKEHUE M BBIYMTAHUE JECITUIHBIX
3HAYCHHUSI BBIPAKCHUS N
npoOei
14 YMHOXKEHUE U JeJICHUE IeCATUIHON Apodu Ha
. HaTypaJbHOE YHCIIO
JelicTBUsI C ECATUYHBIMU APOOSIMU .
N YMHOXKEHUE U JeNIeHne ecaTuuHoi apoou Ha 10, 100,
(YMHOXEHUE IeCATUYHBIX IpoOeit)
1000 u T.1.
YMHOXKEHNE JECATUIHBIX APoOeit
15 YMHOKEHUE U JIeJIeHHEe JeCITUYHON TpoOH Ha
. HaTypajbHOE YHCIIO
JleiicTBUS ¢ IECATHUHBIME IPOOSIMU .
(yMHOKEHHE NECATHYEEIX qpobei) YMHOXKEHHUE U JiefleHne JecaTHIHOoM qpodu Ha 10, 100,
™ 1000 u 1.1
YMHOKEHUE AeCITUUHBIX Apo0eit
16 YMHOXEHUE U JIeTIEHUE JECATUIHON podu Ha
. HaTypaJbHOE YHUCIIO
JleficTBUSI C TECATUYHBIMHU APOOSIMU .
. YMHOXEHUE U IeTIeHne JecaTuaHou npodu Ha 10, 100,
(YMHOXEHUE IeCATUYIHBIX IpoOeii)
1000 u T.1.
YMHOXEHUE AECATUIHBIX APOOeit
17 JleicTBHS ¢ NECITHUHBIME IPOOSMU YMHOKEHUE U JIeIeHHEe JeCITUYHON IpoOH Ha

(YMHOX€EHUE IeCATUYHBIX JIpo0eit)

HaTypaJIbHOE YUCIIO




YMHOKEHHUE U IeTIeHHe JecaTHaHoi npodu Ha 10, 100,

1000 u T.1.
YMHOXKEHUE JECATUUHBIX ApoOeit

18

JIeficTBUS C NeCATHYHBIMH APOOSIMH (JeTIeHne
JECATUYHBIX ApoOeii)

YMHOXEHUE U JICTICHUE JECATUIHON TpoOu Ha
HaTypajbHOE YHCIIO

YMHOXEHUE U JIeJIeHne aecaTudHou npodu Ha 10, 100,

1000 u 1.1.
YMHOXEHUE ACCATUIHBIX APOOCH

19

JlelicTBuUS C NECATUIHBIME JPOOSIMU (JIeIIeHIe
JECATUYHBIX Tpo0ei)

YMHOKEHUE U JIeTICHUE IECATUIHOMN Tpo0Ou Ha
HaTypaJIbHOE YHCIIO

YMHOXKEHUE U JesIeHne IecaTuuHoi apoou Ha 10, 100,

1000 u T.1.
YMHOXKEHNE JECATUUHBIX APoOeit

20

JleficTBUS ¢ IECATUUHBIMU IpO0sSMU (JIeTIeHHE
JECATUYHBIX JIpoOeii)

YMHOXEHUE U JICJICHUE JECATUIHON TpoOu Ha
HATypaJbHOE YHCIIO

YMHOXEHUE U JIeJIeHne aecaTudHou npobu Ha 10, 100,

1000 u T.1.
YMHOKEHUE IeCATUYHBIX Ipo0eit

21

JleficTBHS ¢ IECATUYHBIME IPOOSMU (JIeTICHHE
JECATUYHBIX Tpo0eit)

YMHOXKEHUE U JeICHHE IECATUYHON 1podu Ha
HaTypajabHOE YUCIIO

YMHOXKEHUE U JeNIeHne ecaTuuHoi apoou Ha 10, 100,

1000 u T.1.
YMHOXKEHNE JECATUIHBIX APoOeit

22

JleficTBUS ¢ IECATUUHBIMU IpO0sSMU (JIeTIeHHE
JIECATUYHBIX ApoOeit)

YMHOXKEHHUE U JiefleHUe JeCATUYHOM 1podu Ha
HaTypaJIbHOE YUCIIO

YMHOXEHUE U JIeleHne AecaTuaHoi apoou Ha 10, 100,

1000 u T.1.
YMHOKEHHE AeCITUUHBIX Apobeit

23

JleficTBuS ¢ JeCATUYHBIMH JpOOSIMU (JesieHe
JECSITUUHBIX ApoOeii)

YMHOXEHUE U IeTIEHUE JECATUIHON 1podu Ha
HaTypaJabHOE YUCIIO

YMHOXEHUE U IeTIeHne aecaTuaHou npodu Ha 10, 100,

1000 u 1.1.

YMHOXEHUE AECATUIHBIX APOOei

24

JleicTBUS ¢ NECSITUUHBIMU IPOOSMU

[TpaBuso COKeHHS TECITHIHBIX TPOOEi




[TpaBmIO BEIYUTAHUS TECATUIHBIX TPOOCH.
YMHOXEHUE U JICTICHUE JECATUIHON TpoOu Ha
HaTypaJbHOE YHCIIO

YMHOXEHUE U JAeNieHue aecsaTuaHor npoobu Ha 10, 100,
1000 u T.1.

YMHOXEHUE ACCATUIHBIX APOOCH

25

JleficTBHSI C IECATUYHBIMU APOOSIMU

[TpaBuIIO CIIOKEHUS ACCITHUHBIX ApoOei

[TpaBuiio BEIYUTAHUS IECATUYHBIX IPOOEH.
YMHOKEHUE U JIeTICHUE JIECATUIHOMN Tpo0Ou Ha
HaTypaJbHOE YHCIIO

YMHOXKEHHUE U JesIeHne ecaTuuHoi apoou Ha 10, 100,
1000 u T.1.

YMHOKEHHE AECSITUYHBIX Apo0eit

26

JeiicTBUsI C ECATUYHBIMU APOOSIMU

[TpaBuiIO CIIOKEHHS IECITUYHBIX IPOOCH

[TpaBWIO BEIYUTAHUS TECATUIHBIX TPOOCH.
YMHOXEHUE U JICJICHUE JECATUIHON IpoOu Ha
HaTypaJabHOE YUCIIO

YMHOXEHUE U JIeleHne AecaTuaHoi apoou Ha 10, 100,
1000 u T.1.

YMHOKEHUE IeCATUYHBIX TpoOeit

27

JleicTBHS ¢ IECATHUHBIME IPOOSIMU

[IpaBumo coKeHHS AECITUIHBIX IPOOEi

[TpaBuiio BEIYUTAHUS IECATUYHBIX TPOOEH.
YMHOXKEHUE U JCNICHUE JIECATUYHON 1podu Ha
HaTypaJbHOE YHCIIO

YMHOXKeHUE U JeNieHne necaTuanoi apoou na 10, 100,
1000 u T.1.

YMHOXEHUE AECATUIHBIX APOOeit

28

OxkpyrieHue JecITHYHBIX Apobeit

CpaBHEHUE U OKPYTJIEHUE JIECATUYHBIX JpoOeit
OxpyrieHue AecsITUYHBIX ApoOei

29

OxkpyrieHue JecITHYHBIX Apobeit

CpaBHEHHUE U OKPYTJIEHUE JIECATUYHBIX JpoOeit
OxpyrieHue AecsITUYHBIX Apolei

30

OxkpyrieHue JecITHYHBIX Apobeit

CpaBHeHUE U OKPYTJIEHUE JIECATUYHBIX JpoOeit
OxpyrieHue AecsITUYHBIX ApoOei

31

OxkpyrieHue JecsITHYHBIX Apolei

CpaBHEHHE U OKPYTJIEHUE IECATUYHBIX Ipo0eit




OxpyraeHue AeCATHYHBIX Ipobei

32

Pemenne TeKCTOBBIX 3a1a4, COAEPIKAIINX
npobu. OcHOBHEIE 3a/1a4d Ha Jpodu

Pemenue 3amay Ha Bce apudMeTHUUECKHE ICHCTBHS C
JECATUYIHBIMH IPOOSIMU

Jlenenue Ha 1eCATHUYHYIO IPOOH

OxpyrieHue AecATHYHBIX Ipodei

YMHOXEHUE U JIeJIeHne aecaTudHou npodu Ha 10, 100,
1000 u 1.1,

YMHOXEHUE ACCATUIHBIX APOOCH

[Ipukuaka u olleHKa pe3ybTara CI0KEHUS U BBIYUTAHUS
JIECATUYHBIX Tpo0ei

[TpaBmIIO CIIOKEHUS ACCSITHYHBIX Apo0Oei

33

Perienue TekCcTOBBIX 33a7a4, COAEPIKAIINX
npo6u. OCHOBHBIE 331241 Ha APOOH

Pemenue 3aa4 Ha Bce apuMeTHUECKUE ACHCTBUS C
JECATUIHBIMU IPOOSIMU

Jlenenue Ha IECATUYHYIO JpOOb

OxpyTieHne AeCATHYHBIX Ipodei

YMHOXEHUE U JIeJIeHne aecaTudHou npobu Ha 10, 100,
1000 u T.1.

YMHOKEHUE IeCATUYHBIX IpoOeit

[Tpukuaka u olleHKa pe3ybTaTa CI0KEHUS U BBIYUTAHUS
JECATUYHBIX Tpo0eit

[TpaBuiio cloKeHUs AECSITUUHBIX ApoOei

34

PeleHre TEKCTOBBIX 3a71a4, COAECPKALIUX
npobu. OCHOBHBIE 3a71a4H Ha IpoOH

Pemenue 3aa4 Ha Bce aprudMeTHUECKHUE ACHCTBHS C
JIECATUYHBIMU APOOSIMU

Jlenenue Ha NECATUYHYIO IPOObH

OxpyrieHue JecITUIHBIX ApoOeit

YMHOXEHUE U JIeleHne AecaTuaHoi apoou Ha 10, 100,
1000 u T.1.

YMHOXEHUE AeCITUYHBIX Apobeit

[Tpukuaka u olleHKa pe3yabTaTa CJI0KEHUS U BBIYUTAHUS
JECATUYHBIX Tpo0Oeit

[TpaBumo COKEHHS TECITUYHBIX TPOOEi
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Pemenne TeKCTOBBIX 3a/1a4, COJIEPIKALITIX
npobu. OCHOBHBIE 3a71a4H Ha IpoOH

Pemenue 3aa4 Ha Bce apudmMeTHueckue 1eHCTBHS ¢
JECITUIHBIME TPOOSIMHU
Jlenenue Ha JECATUYHYIO APOOb




OxpyrieHue AecATHYHBIX Ipodei

YMHOXEHUE U JIeJIeHne JecaTudHou npodu Ha 10, 100,
1000 u 1.1,

YMHOXEHUE ACCATUIHBIX APOOCH

[Ipukuaka 1 oLeHKa pe3ybTaTa CIOXKEHUS U BHIYUTaAHUS
JIECATUYHBIX Tpo0ei

[TpaBuIio CIIOKEHUS AECSITHYHBIX Apobei
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Pemienue TekCcTOBBIX 33a7a4, COAEPIKAIINX
npo6u. OCHOBHBIE 331241 Ha APOOH

Pemenue 3amay Ha Bce apudMeTUUECKHE ISHCTBHS C
JECATUIHBIMH IPOOSIMU

Jlenenue Ha ECATUYHYIO JPOOb

OxkpyrieHnue JeCITUYHBIX Ipodeit

YMHOXEHUE U JIeJIeHne aecaTudHou qpobu Ha 10, 100,
1000 u T.1.

YMHOXEHUE ACCATUIHBIX APOOCH

[Ipukuaka u olleHKa pe3yJbTara CI0KEHUS U BBIYUTAHUS
JIECATUYHBIX Tpo0ei

[TpaBmIIO CIIOKEHUS ACCSITHYHBIX Apo0ei
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[IpencraBieHne faHHBIX B BUJE TaOIUII,
CTOJIOYATHIX AMATrPAMM

[Ipuknaka u OLleHKa pe3yJbTaTa CI0KEHUS U BBIYUTAHUS
JECATUYHBIX Ipobeit

[TpaBuiio crnokeHus AeCSITHUHBIX ApoOei

[IpaBuso BEIYUTAHUS IECATUYHBIX IpoOei

Pemenwne 3a1a4 Ha clIOKEHUE M BEIYUTAHUE TECATHIHBIX
npobeit
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KonTtponbHas padora no Teme "Jlecaruunsie
npoou"

Pemenue 3aa4 Ha Bce apudMeTHUECKHUE ACHCTBHS C
JECATUYHBIMU APOOSIMU

Jlenenue Ha NECATUYHYIO IPOObH

OxpyrieHue AecSITUYHBIX Apoleit

YMHOKEHUE U IeTieHne aecaTHaHoi npodu Ha 10, 100,
1000 u T.1.

YMHOXEHUE AeCITUUHBIX Apobeit

[Ipukuaka v olleHKa pe3yabTaTa CI0KEHUS U BRIYUTAHUS
JECATUYHBIX Tpo0eit

[TpaBumo COKEHHS TECITUIHBIX TPOOEi




Harnsnnas reomerpus.
Tena u ¢purypsr B
MIPOCTPAHCTBE

MHuororpanauku. M3o00paxenue
MHOTOTPaHHHUKOB. Moenu
IPOCTPAHCTBEHHBIX TEJl

ITonsiTne MHOrOrpanHuka. IIpsmoyroysHsli
napaujesnenunes u Kyo

Mmuororpanauku. M3o0pakenne
MHOT'OIPaHHUKOB. Monenu
IPOCTPAHCTBEHHBIX TeEJ

N300pakeHre IpsMOyroJbHOr0 napauieenuneaa u Kyoa
Ha KJIeTyaTou Oymare

[IpssMOyTOJIBHBIN MTapaieenuIe;], Kyo.
Pa3BépTku Kyba 1 napanenenumnena

Pa3BEpTku Kyba U MpsMOYTOJIBHOTO NTapajuIeIenuIe a
MonenupoBaHue Ky0a 1 psIMOYroJIbHOIO
napauleJaenune1a

[TpsMoyronbHbIM Napamienenunen, Kyo.
Pa3Béprku kyba u nmapannenenunena

Pa3BépTku KyOa U MpsAMOYTOJILHOTO Napaliesienunea
MopenupoBanue Kyoa 1 MpsIMOYTOJIbHOTO
napajesenumnesa

[TpakTnueckas padora mo teme "Pa3péprka
Kyoa"

Pa3BépTku KyOa M MPSMOYTOJILHOTO MapajliesIenune sa
N300pakeHre npsMOyTroIbHOTO Napajuleenuneaa u Kkyoa
Ha KJIeT4yaTon Oymare

[TonsiTe MHOrOrpaHHuKa. [IpAMOyTOIBHBIIH
napajuiejenumnes u Kkyo

MonenupoBaHue Ky0a 1 MPsIMOYTOJILHOTO
napaiesenumnena

Co3manue MoeIH MPOCTPAHCTBEHHBIX GUryp (u3 Oymaru,
MIPOBOJIOKH, TUIACTHJIMHA U JIP.)

O06BEéM KyOa, IPIMOYTOIBHOTO
napaJuleenumneaa

[Tonsatue o6béma. Enunuiisl uamepenus oobéma
[Tnomanp moBepxXHOCTH KyOa U IPSIMOYTOJILHOTO
napajuiejaenumnena

O06béM Kyba, MPAMOYTOJIBHOTO
napaJenenuneaa

[Tonsitne 06béMa. Equnuiiel uamepenus oobéma
[Tnomane moBEepXHOCTH KyOa U IPSIMOYTOJILHOTO
napajuiesenumnena

O06BEéM KyOa, IPAMOYTOIBHOTO
napaJuleenuneaa

[Tonsitne 06béMa. Equnuiier uamepenus oobéma
[Tnomane MOBEPXHOCTH KyOa U IPSIMOYTOJILHOTO
napajuieJienumneaa

O06béM Kyba, MPSIMOYTOIBHOTO
napaJenenuneaa

[Tonsatue o6béma. Enunuiisl uamepenus oobema
[Tnomanp moBepxXHOCTH Ky0a U IPSIMOYTOJILHOTO
napajuiejenumnena




[ToBTOpEeHue u
00001IeHne

IToBTOpEHME OCHOBHBIX MOHATHUI U METOJIOB
Kypca 5 kiacca, 00001eH1e 3HaHuk /
Bcepoccuiickas mpoBepouHas pabota

Jlenenue Ha IECATUYHYIO APOOH

Perienue TekcTOBBIX 3a/Jjau, BKJIIOYAIOIINX MTOHITUS
JEIIUMOCTH

YMHOXEHUE ACCATUIHBIX APOOCH

Pemienue TekcTOBBIX 337a4 Ha BCe apupMETUYECKHE
JIEMCTBUS C HaTypallbHBIMU YUCIIAMU

Pemenue 3a1a4 Ha CII0KEHUE U BBIYUTAHUE AECATUYHBIX
npobOeit

Apudmerndeckre IeHCTBHSI ¢ OOBIKHOBEHHBIMH U
JECSTUYHBIMU JpOOSIMU

Wrorosast koHTpOIBHAS paboTa /
Bceepoccuiickas mpoBepouHasi paborta

ApudmMeTnieckre onepanuy HaJl CMEIIAHHBIMU YHCITaMH
YMHOXKEHUE OOBIKHOBEHHBIX P00

Jlenenne oOBIKHOBEHHBIX JPOOCH

CI10)KeHHE ¥ BEIYMTAaHUE OOBIKHOBEHHBIX M CMEIIaHHBIX
JpoOel ¢ pa3HbIMU 3HAMEHATEIISIMU

Perrenne TeKCTOBBIX 3a/a4 Ha CIOKEHHE U BHIYUTAHHE
HATypaJIbHBIX YUCEIT

Apudmerndeckre 1eiCTBUS ¢ OOBIKHOBEHHBIMH U
JIECITUIHBIMU IPOOSIMU

[ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB
Kypca 5 kiacca, 000011eHue 3HaHUH.
ApudmeTrndeckre IeHCTBUS C
OOBIKHOBEHHBIMH U JCCATUYHBIMU I[pO6$[MI/I

Jlenenue Ha NECATUYHYIO JPOOb

YMHOXKEHNE JECATUIHBIX APOoOeit

CnoxeHre U BEIYATaHHE OOBIKHOBEHHBIX M CMEIIaHHBIX
npoOeli ¢ pa3HbIMU 3HAMEHATEIISIMU

[TpaBuiio crnokeHus AeCSITUUHBIX Apobei

[TpaBuso BEIYUTAHUS IECATUYHBIX Ipo0ei
Apudmerndeckre 1eiCTBUS ¢ OOBIKHOBEHHBIMH U
JIECATUYHBIMU APOOSIMU

[ToBTOpEHNE OCHOBHBIX MOHSATUI U METOJIOB
Kypca 5 kiacca, 00001IeHre 3HaHUH.
Pemenne TeKCTOBBIX 3a/1a4, COJIEPIKALIUX
Jpoou

Pemenwne 3aa4 Ha Bce apuMeTHUECKHUE JCHCTBHS C
JIECATUYHBIMU APOOSIMU

Pemenne apudmeTrueckuM CrmocoOOM TEKCTOBBIX 3a7a4
Pa3HBIX THIIOB HA BCE ICUCTBUS C APOOSIMU

[ToBTOpEHNE OCHOBHBIX MOHSATUI U METOJIOB
Kypca 5 kiacca, 000011eHrue 3HaHUH.
HaxoxaeHne 3HaueHUS BBIPAXKECHUN,

ApI/I(I)MCTI/I‘-ICCKI/IC onepanr Hal CMCHIAHHBIMU YU CJIaMU
HepI/IMeTp U I101IaAlb MHOI'OYT'OJIbHUKOB




COJIEprKalIX HAaTypaJIbHbIE YUCIIA,
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOHU

Pemenwne 3a1a4 Ha Bce apruMETHUCCKUE JCHCTBHS C
JECATUYHBIMU IPOOSIMU

[Topsiok BeIONIHEHHST apu(PMETHIECKUX ISHCTBUN B
BBIPOKECHHIX CO CKOOKaMH 1 0e3 CKOOOK

YMHOKEHHUE 0OBIKHOBEHHBIX IPOOEiH

Jlenenue oOBIKHOBEHHBIX IPOOCi

Pemenne TeKCTOBBIX 337124 HA BCe apu(MeTHISCKUE
NEHCTBUS C HaTypalIbHBIMU YHUCIaAMU

Pemenne apudmMeTrHaeckuM CrmocoOOM TEKCTOBBIX 33124
pa3HbIX TUIOB Ha BCE ICUCTBUS C APOOSIMHU

[ToBTOpEHHE OCHOBHBIX MOHATHI U METO/IOB
Kypca 5 Kiracca, 0000IICHIE 3HAHU.
HaxoxeHre 3HaUYCHUS BhIPAKEHHIA,
COZIepIKAIX HATypaJbHbIC YHCIIA,
OOBIKHOBEHHBIE H JCCATUYHBIC APOOH.

Apudmerndeckue onepanuu HaJl CMEIIaHHBIMH YUCIIaMU
Jlenenue Ha IECATUYHYIO JpOOb

YMHOXKEHUE JECATUIHBIX APOoOeit

[Topsiok BeIMOTHEHUS apU(DMETUUECKHUX JECHCTBUIN B
BBIPOKEHUSIX CO CKOOKaMu 1 0€3 CKOOOK

YMHOXeHUE 0OBIKHOBEHHBIX APOOCH

Jlenenne oOBIKHOBEHHBIX JPOOCH

CloXeHHE ¥ BEIYMTaHUE OOBIKHOBECHHBIX M CMEIIAHHBIX
npoOeli ¢ pa3HbIMU 3HAMEHATEIISIMU

[TpaBuiio crnokeHus AeCSITUUHBIX Apobei

[TpaBuo BIYUTAHUS IECATUYHBIX Tpo0ei

[ToBTOpEHNE OCHOBHBIX MOHATUM U METOOB
Kypca 5 kiacca, 000011eHue 3HaHUH.
[TpumeHeHue CBOMCTB apu(hMETHIECKIX
JEUCTBUM ¢ IPOOSMHU JIJISl pallMOHATU3 AN
BBIUKCIICHUI.

ApI/I(l)MeTI/I"IeCKI/Ie onepanrn HaZl CMCHIAHHBIMU YU CJIaMU

IToBTOpEHNE OCHOBHBIX MOHSATHUI U METOIOB
Kypca 5 kiacca, 0000IIeHe 3HAHUH.
Pemenue 3amad U3 peanbHON KU3HU C
OOBIKHOBEHHBIMU U IECATUYHBIMU APOOSIMHU

Pemenue 3amay Ha Bce apudMeTHUUECKHE IEUCTBHS C
JECATUYHBIMH IPOOSIMU

Pemenune apupmMeTnuecknum cmocoOOM TEKCTOBBIX 3a71a4
pa3HbIX THUIOB Ha BCE ICUCTBUS C APOOSIMH

IToBTOpEHNE OCHOBHBIX MOHSATHUIA U METOJIOB
Kypca 5 kiacca, 0000IIeHe 3HAHU.
Pemenue 3amay pa3HbIMHU crioco0amu ¢

OOBIKHOBEHHBIMU U JCCATHYHBIMHA I[pO6$IMI/I.

Pemenue 3amau Ha Bce apudMeTHUUECKHE IEUCTBHUS C
JNECATUYHBIMH IPOOSIMU

HpI/IKI/I)IKa " OLICHKAa pe3an)TaTa CJIOKCHUS U BBIYUTAHUA
JECATUYHBIX Tpo0eit




Pemenne apudmeTraeckuM CriocoOOM TEKCTOBBIX 3a7a4
pa3HBIX TUIIOB Ha BCE JICUCTBUS C APOOSIMU
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IToBTOpEHNE OCHOBHBIX NOHATHI U METOA0B
Kypca 5 kitacca, 000011eH1ue 3HaHUM.
Pemenue npakTHKO-OpUESHTHPOBAHHBIX 33124

C OOBIKHOBEHHBIMU U JACCATHYHBIMHA I[pO65[MI/I.

Pemienue TekCTOBBIX 33a7a4 Ha JBMKEHUE, pabOTy U
MOKYIIKH




IHOYPOYHOE IIVTAHUPOBAHUE

6 KIIACC
HasBanue mjana MaremaTuka
IMapanienn 6
Ha3Banue pa3nena Ne Tema ypoka Conep:kanue ypoka Kou-Bo
n/n YPOKOB
Hatypanbnble uncna BeinonHenue apudmernueckux IeicTBU ¢ 1
1 Apudmernueckue IeiMCTBUS C MHOTO3HAYHBIMU | MHOTO3HAYHBIMU HAaTYPaJIbHBIMH YUCIIAMU,
HaTypaJIbHBIMH YU CIIAMHU HaXO0XJICHUE 3HAYCHMsI YUCIIOBBIX
BBIPAKECHU
BeinonHenue apudmernyeckux 1eicTBUi C 1
2 Apudmernueckue 1eiCTBUS C MHOTO3HAYHBIMU | MHOTO3HAYHBIMU HaTYPaJIbHBIMH YUCIIAMU,
HaTypaJIbHBIMH YU CIIAMU HaXO0XJICHUE 3HAYCHMsI YUCIIOBBIX
BBIPAKECHU
BrinonHenue apudmernueckux IeicTBU ¢ 1
3 Apudmernueckue IeiCTBUS C MHOTO3HAYHBIMU | MHOTO3HAYHBIMU HAaTYPaJIbHBIMH YUCIIAMU,
HaTypaJIbHBIMHU YHCIaAMH HAXOK/JICHUE 3HAUYEHHUS] YUCIIOBBIX
BBIPAKCHUI
BrinonHenue apudmerndeckux 1eicTBU C 1
4 Apudmernueckue 1eiMCTBUS C MHOTO3HAYHBIMU | MHOTO3HAYHBIMU HATYPaJIbHBIMH YUCIIAMH,
HaTypaJIbHBIMH YU CIIAMU HAaXOK/JICHUE 3HAYEHHUS] YUCIOBBIX
BBIPA)KCHUI
BrinonHenue apudmernueckux IeicTBUl C 1
5 ApudmeTrnueckue IeiCTBUS C MHOTO3HAYHBIMU | MHOTO3HAYHBIMU HATYPaJIbHBIMH YUCIIAMU,
HaTypaJIbHBIMH YHCIIAMU HAaxO0KJICHHE 3HAYCHUS YHUCIIOBBIX
BBIPAKCHUI
Boinonnenue apupmMernyeckux qeicTBHil ¢ 1
6 Apudmernueckue 1eHCTBHSI ¢ MHOTO3HAYHBIMHM | MHOT'O3HAYHBIMH HaTYPaJbHBIMHU YUCIIAMH,
HaTypaJbHbIMU YHCIIAMHA Hax0KJICHHE 3HAYECHUS YACITOBBIX
BBIPAKCHUI
v YucrioBble BBIPAKEHHUS, TOPSAAOK AEUCTBUM, HaxoxeHne 3HaueHUs YUCIOBBIX 1

HUCIIOJb30BAHUE CKOOOK

BBIpQXEHUH cO CKOOKaMH U 6€3 CKOOOK;




BBIYMCIIATH 3HAUYCHUA BBIpaH(eHHﬁ,
COZCpKAIUX CTCIICHU

UucnoBble BhIpaKeHUs, MOPAJIOK ICHUCTBUI,

HaxoxnaeHne 3HaYeHUS YUCIOBBIX
BBIPOKEHHUI CO CKOOKaMH 1 0€3 CKOOOK;

8 .
UCTIOJIb30BaHUE CKOOOK BBIYMCIISATh 3HAYEHMSI BBIPDAKEHUH,
COJIEPKALIMX CTEIICHU
HaxoxnaeHue 3HaueHUs YUCIOBbBIX
9 YucnoBble BEIpaXEHMs], IOPSIOK ACHCTBUH, BBIpaKEHUH cOo ckoOkaMu U 0e3 CKOOOK;
HCII0JIb30BaHUE CKOOOK BBIUNCIISITh 3HAUEHUS BBIPAXKECHUM,
COJIEpKAlIMX CTEICHU
HaxoxzaeHue 3HaueHUs YUCIOBBIX
10 YucnoBbsle BbIpaXXeHUsI, TOPAJOK ACUCTBUH, BBIpa)KEHUH cOo ckoOkaMu U 0e3 CKOOOK;
HCII0JIb30BaHUE CKOOOK BBIUUCIISITh 3HAUEHUS BBIPAXKECHUM,
COJIEpKalIMX CTEICHU
HaxoxaeHue 3HaueHUs YUCIOBBIX
11 UYucrioBble BEIPAKEHHUS, TIOPSAIOK NEUCTBUM, BBIpaKEHUH cO ckoOKkamu U 6e3 CKOOOK;
HCIIOJIb30BaHUE CKOOOK BBIYHCIISITh 3HAYEHUSI BHIPAKEHU N
b
COJIEpKAIMX CTEIEHU
CpaBHEHUE U OKPYIJIEHNE HATYpaJIbHBIX
12 | OxpyrieHue HaTypaTbHBIX YHCEI P pyT P
qucel
CpaBHEHUE U OKPYIJIEHNE HATYpaJIbHBIX
13 | OxpyrieHue HaTypaTbHBIX YHCEI P pyT P
qucel
OxpyrieHue HaTypaibHbIX yncen. /BxoaHas CpaBHEHUE U OKPYIJIEHNE HATYpaJIbHBIX
14
KOHTpOJIbHAsI paboTa qucel
eNIUTEN U KpaTHbIE YKciia; HauOOIbIIHA Hcnonp30Banne NpU3HAKOB JIETMMOCTH NpU
3
15 | oOmuii nenuTenb U HaMMEHbIIee 001Iee pelieHu , IOHSTHS JISTMMOE M KpaTHOE.
KpaTHOE AnroputM Haxoxaeaus HOJl u HOK
Jlenurenu u KpaTHbIE YKcia; HAMOOJIbIIUI Hcnonb30Banre Npu3HAKOB JIETUMOCTH MPU
16 | oOwmwuii neauTens U HAaMMEHbILee oo1ee pELIeHNH, TIOHATHUS JEIMMOE U KpPaTHOE.
KpaTHOE AnroputM Haxoxaeraus HOJl u HOK
eNIUTEN U KpaTHbIE YKciia; HauOOIbIIHIA Hcnonp30Banne NpU3HAKOB JIETMMOCTH NPU
3
17 | oOwmuii genuTeNb U HaUMEHblIee od1ee peuIeHny, OHATHS AEIMMOE U KPaTHOE.

KpaTHOE

Anroput™ Haxoxaenus HOJL u HOK




Jlenurenu v KpaTHBIC YHCIIa; HAMOOIBITUI

Hcnonn3oBanue IMPU3HAKOB ACIMMOCTHU IIPpU

18 0011l IeInTENh U HaUMEHBIIIEE 0011Iee pelIeHuY, TIOHITHS JASIMMOE M KpaTHOE.
KpaTHOE Anroput™m Haxoxjenus HOJl u HOK
JlenuTenu u KpaTHBIE YKMCIIa; HAUOOJIBIITHA Hcnonbs3oBanue MprU3HAKOB ASITMMOCTH MPH

19 | oOmwuii genuTeNb U HAaNMEHbIee o0IIee pelIeHUY, OHITHS ISIMMOE U KpaTHOE.
KpaTHOE Aunroput™m Haxoxaenus HOJl u HOK
JenuTenu u KpaTHbIE YKCia; HAUOOIbIITHIA Hcnons3oBanue Npu3HaKoB JEIUMOCTH IIPU

20 | oOwmwmii 1eauTeNh ¥ HAMMEHBIIIEE 00IIIee PEIICHUH, TIOHATHS JICIMMOE M KpaTHOE.
KpaTHOE AnroputM Haxoxaerus HOJl u HOK

CBolicTBa ACIMMOCTH CYMMBI U
21 | JlenuMOCTh CYMMBI U IPOU3BEACHHUS

POU3BEICHUS HA YUCIIO

CBolicTBa ACIMMOCTH CYMMBI U
22 | JlenMMOCTh CYMMBI U IPOU3BEACHHUS

IPOU3BEICHUS HA YUCIIO

[enenue ¢ ocratkoM HaxoxneHne 3HaYeHUi
23 | JleneHue ¢ OCTaTKOM .

BBIPOKCHUH

Henenue ¢ ocratkom. HaxoxaeHue
24 | JleneHuWe ¢ OCTaTKOM . N

3HAUYEHUN BBIPAKECHUI

Pemrenne TeKCTOBBIX 3a]1a4, BKITIOUYAIOIIIUX
25 | Pemrenue TEKCTOBBIX 3a/1a4 MOHATHUS JEIUMOCTUA. AITOPUTM PA3I0KEHUS

YHUCJIa Ha MPOCTHIE MHOXKUTEITN

Pemrenne TeKCTOBBIX 33124, BKITIOUYAIOIIIUX
26 | PemeHne TeKCTOBBIX 3a/1a4 MOHSITUS IETUMOCTH. AJITOPUTM PA3II0KEHUS

YHUCJIa Ha MPOCThIE MHOXUTEIN

PemreHne TeKCTOBBIX 3aJ1a4, BKIIOUYAOIIINX
27 | Perrenue TEKCTOBBIX 3a/1a4 TIOHSATHUS IETUMOCTH. AJITOPUTM Pa3IOKECHHS

YyClia Ha MPOCTHIE MHOXUTEIN

Pemenne TeKCTOBBIX 3a/1a4, BKITIOUYAIOIIIAX
28 | PemeHne TeKCTOBBIX 3aJ1a4 MOHATHUA JETUMOCTH. AJITOPUTM Pa3I0KEHUS

YHUCJIa Ha MPOCTHIE MHOXHUTEITN

PemreHne TeKCTOBBIX 3aJ1a4, BKIIOUYAOIIINX
29 | Permrenue TEKCTOBBIX 3a/1a4 TIOHATHUS IETUMOCTH. AJITOPUTM Pa3IOKECHHS

Yuncjia Ha IMPOCTBIC MHOXKUTCIIN




Konrtponsnas padora no reme "Hatypanbabie

CBolicTBa 1€IUMOCTU CYyMMBI U
IIPOU3BEECHUSA HAa YUCIIO

Haumensiiee obiee kpatHoe

HauOosemmii oommii genurens. BzaumHao

30
yucia' MPOCTBIE YK CIIA
[IpocTeie 1 cocTaBHbIE UnCa
[Ipu3naku nenumoctu
Harnsignas reomerpus. 1 IlepnieHauKyIJIIpHBIE IPSIMBIE [lepneHIuKyJIsIpHBIE IPSIMBIE 1
[IpsiMbIe Ha TIOCKOCTH 2 IlepnenuKyIsipHbIC IPSIMBIE [IepneHuKyIsIpHBIE ITPSIMBIE 1
3 [TapasuienpHble IpsiMbIE [TapasienpHble IpsiMbIe 1
4 [TapasuienpHble IpsiMBbIE [TapasienpHble IpsiMbIe 1
1
PaccrosHue Mexny 1ByMsl TOUKaMHU, OT TOUKH
. N PaccrosiHne Mexny AByMs TOUKaMH, OT
) JI0 MPSAMOM, JUIMHA MapLIpyTa Ha KBaJpaTHON o
ceTKe TOUYKH J10 psAMOM. JlTnHa myTH Ha
KBaJIPaTHOM CETKE
1
PaccTosHue Mexny 1ByMsl TOUKaMH, OT TOUKH
. N PaccrosiHne Mexny 1ByMs TOUKaMH, OT
6 JI0 TIPSIMOM, JUIMHA MapuIpyTa Ha KBaJpaTHOU g
ceTKe TOYKH J10 psAMOM. JlJTnHa myTH Ha
KBaJIPaTHOM CETKE
1
PaccTosHue Mexny 1ByMsl TOUKaMH, OT TOUKH
. N PaccrosiHne Mexny 1ByMs TOUKaMH, OT
7 JI0 TIPSIMOM, JUIMHA MapuIpyTa Ha KBaJpaTHOU o
ceTKe TOUYKH JI0 psAMOM. JIJTnHA MyTH Ha
KBaJIPaTHOW CETKE
Hpobu OcHOBHOE CBOMCTBO apoOu. CpaBHEHHME 1
1 OGBIKHOBEHHAs APOOb, OCHOBHOE CBOWCTBO apo0eii IlonsiTue u cpaBHeHne
Ipo0Ou, COKpalieHue apooeit O0OBIKHOBEHHBIX APOOEH C OJMHAKOBBIMU
3HAMEHATEISIMU
2 OObIKHOBEHHAs IpOOb, OCHOBHOE CBOMCTBO OcHoBHOE cBOHCTBO ApoOu. CpaBHEHHE 1

JpoOu, COKpalieHue 1pooei

npobeii [ToHsiTHe U cpaBHEHME




OOBIKHOBEHHBIX Apo0eii ¢ 0JMHAKOBBIMH
3HaAMEHATEISIMU

OOBIKHOBEHHAs JIpoOb, OCHOBHOE CBOKCTBO

OcHoBHOe cBoiicTBO 1poOu. CpaBHEHHE
npobeii [TonsiTne u cpaBHEHHE

3 Ipo0Ou, COKpalieHue apooeit OOBIKHOBEHHBIX JIPOOEH ¢ 0IMHAKOBBIMHU
3HAMEHATEeISIMU
OcHoBHoOe cBoiicTBO 1poOu. CpaBHEHHE
4 OObIKHOBEHHAs 1p00b, OCHOBHOE CBOMCTBO npob6eii [TonsiTie u cpaBHeHHE
Ipo0Ou, COKpaleHue apooei OOBIKHOBEHHBIX APOOEH C OJMHAKOBBIMU
3HAMEHATEeISIMU
. [TonsTre 1 cpaBHEHHE OOBIKHOBEHHBIX
5 CpaBHeHue 1 ynopsigounuBaHue 1pooei .
npoobei
. [lonsaTne u cpaBHEHUE OOBIKHOBEHHBIX
6 CpaBHEHHUE U yIOpAI0YMBAHHUE APOOECH .
npobei
. [Tonsatue u cpaBHeHUE OOBIKHOBEHHBIX
7 CpaBHeHUE U YIIOPsIIOYUBAHUE IpoOei .
npobeit
8 Jlecartuunble qpoOu 1 MeTpUYecKast CUCTEMa JlecaTuunble ApoOU U METpUYecKas CUcTeMa
Mep Mep
9 Jecaruunble qpoOu U MeTpUYecKasi CUCTEMa JlecaTuunble ApoOu U MeTpUYecKas CUCTeMA
Mep Mep
10 Apudmerndeckue 1eHCTBUSI ¢ OOBIKHOBEHHBIMH | ApudmMeTrueckue eiicTBus ¢
U JIECSITHYHBIMU IPOOSIMH OOBIKHOBEHHBIMH U JIECATUYHBIMU APOOSMHU
11 Apudmerndeckue 1eHCTBUSI ¢ OOBIKHOBEHHBIMH | ApudmMeTrueckue eiicTBUs ¢
U JIECITHYHBIMU JIPOOSIMH OOBIKHOBEHHBIMH U JIECATUYHBIMU APOOSIMHU
12 Apudmernueckue 1eHCTBHS ¢ OOBIKHOBEHHBIMH | ApudmMeTnueckue eiicTBUS ¢
U JIECSITHYHBIMU IPOOSIMH OOBIKHOBEHHBIMH U JIECATUYHBIMU APOOSMHU
13 Apudmernueckue 1eHCTBHS ¢ OOBIKHOBEHHBIMH | ApudMeTHueckue 1eicTBUs ¢
U JIECSITHYHBIMU IPOOSIMH OOBIKHOBEHHBIMH U JIECATUYHBIMU APOOSMHU
14 Apudmernueckre eiCTBUSA C OOBIKHOBEHHBIMH | ApuMeTHYECKHE NEHCTBUS C
U JIECITUYHBIMU JIPOOSIMH OOBIKHOBEHHBIMH U AECATUYHBIMU APOOSIMHU
OTtHoieHue nByX yucen JleneHue yucia B
15 | OrtHomenue

JaHHOM OTHOIICHHU




OtHowuenue 1ByX uucen JleneHue uucia B

16 | OrHomeHue
JTAHHOM OTHOIICHUU
OtHoienue nByx yucen JleneHue yucia B
17 | JleneHue B TaHHOM OTHOIICHUU
JTAHHOM OTHOIIICHUU
OtHowueHue 1ByX uucen JleneHue uucia B
18 | /[leneHue B JAHHOM OTHOIIICHUU
JTAHHOM OTHOIICHUU
Macmita6. [Iponopuusi. OCHOBHOE CBOHCTBO
19 | Macmrab, nponopius potioph
IPOTNIOPITUU
Macmta6. [Iponopuusi. OCHOBHOE CBOHCTBO
20 | Macmrab, npornopius potiopt
IPONOPIUU
21 | TlousTue mporeHTa [TonsTue npouenta. [lepeBon qpodu B
TPOIECHTHI ¥ TIPOIICHTOB B Apo0OH
22 | TloHsATHe MpOICHTA [Tonsatue npouenta. [lepeBoa npodu B
MPOIEHTHI U MPOIIEHTOB B ApoOU
23 Berancnenue npomenTa oT BeTUIHHBI | Berurcnenue npomenTa oT BETUYHHbI |
BEJIMYMHBI 110 €€ MPOIICHTY BEJIMUMHBI 110 €€ MPOLICHTY
24 Berancnenue npomenTa oT BeTUIHHBI | Berurcnenue mporeHTa oT BeTUYHHBI |
BEJIMYMHBI 110 €€ MPOIICHTY BEJIMUMHBI 110 €€ MPOLICHTY
o5 Berancnenue npomenTa oT BeTUIHHBI | Berurcnenue npomenTa oT BETUYHHbI |
BEJIMYMHBI 110 €€ MPOIICHTY BEJIMUMHBI 110 €€ MPOLICHTY
2 Berancnenue npomenTa oT BeTUIHHBI | Berurcnenue nmpomenTa oT BeTUIHHBI |
BEJIMYMHBI 110 €€ MPOIICHTY BEJTUYHHEI TI0 €€ MPOIICHTY
Brruncnenue npomenTa oT BETUYUHbI U
BEJTUYHHEI 110 €€ MPOIICHTY
97 Pemenre TeKCTOBBIX 3a1a4, COCPIKAIIIX p
IIICHHE TEKCTOBBIX q MKaIIX
NpOGH M IpOIIEHTEI eIIeHNEe TEKCTO 3aja4, coaeprKall
JIpoOH U TIPOLIEHTHI
28 Pemenre TeKCTOBBIX 3aj1a4, COEPIKAIIIIX Brrurcnenue nmporenTa oT BeTUYHHBI |

JIPOOH U MIPOLICHTHI

BEJIMYUHBI 110 €€ npoueHTy Pemenue




TEKCTOBBIX 337134, COJIEpKAIUX JpoOu
HPOLICHTHI

29

Perienre TeKCTOBBIX 3a/1a4, COACPIKALIUX
JIpoOY 1 TIPOIICHTHI

Boruncnenue npoueHTa oT BEIUYHUHBI U
BEJIMYUHBI 110 €€ IpoLeHTy Penenue
TEKCTOBBIX 33J1a4, COJIepKaluX ApoOu U
IIPOLICHTBI

30

Perienre TeKCTOBBIX 33714, COACPIKALTUX
JIpoOY 1 TIPOLICHTHI

Brrunciienue nporeHTa OT BeJIMYUHbBI U
BEJIMYMHBI 110 €€ TpoleHTy Perenue
TEKCTOBBIX 33J1a4, COJCPKAILIUX JAPOOH U
MPOLICHTHI

31

Perenre TeKCTOBBIX 3aj1a4, COACPKAITUX
JIpoOY 1 TIPOLICHTHI

Brrunciienue nporeHTa OT BeJIMYUHbBI U
BEJIMYHMHBI 110 €€ TpoleHTy Perenue
TEKCTOBBIX 33]1a4, COJACPKAILIUX JAPOOH U
MPOLICHTHI

32

Kontposnbnas padora mo teme "Ipoou"

Boluncrnenue npoueHTa oT BEJIMYUHBL U
BEJINYUHBI 110 €€ MIPOLICHTY

[IpuMeHeHne nponopunii 1 OTHOIEHUH ITPU
pELICHUH 3a1a4

Pemienne TeKCTOBBIX 3a/1a4, COJIEPKAIITIX
JpOOU U TIPOLICHTHI

CpaBHEHHE U YIIOPsIIOYMBAaHUE TpoOeit

Apudmernueckue IeiCTBUS C
OOBIKHOBEHHBIX U JIECATUYHBIX Apo0eit

Harnsgnas reomerpus.
Cummerpus

OceBas cummerpus. LlenTpanbHas cuMMeTpust

OceBas U LIEHTpaJIbHAsE CUMMETPUS
(Harss,AHbIE PEACTABIICHNUS)

OceBas cummerpus. LlenTpanbHas cuMMeTpHst

OceBas 1 LIEHTpaJIbHAsE CUMMETPUS
(HarsIs,AHbBIE IPEACTABIICHNUS)

[TocTpoeHne CUMMETPUYHBIX PUTYP

[TocTpoeHne cuMMETpUYHBIX GUTYD




[TocTpoeHne cUMMETPUYHBIX GUTYD

[TocTpoenne cuMMETpUYHBIX GUTYD

[Tpaktuyeckas padora o Teme "OceBast
cummetrpus"

[MocTpoeHne cuMMETpUYHBIX (pUTYp

OceBas U LIEHTpaJIbHAs CUMMETPUS
(HarmsAIHBIC TPECTABICHNUS)

CuMMeTpHs B IPOCTPAHCTBE

[Ipumepbl cUMMETpHH B IPOCTPAHCTBE

Bripaxkenus ¢ OykBamu

[Tpumenenue OyKB JUIs 3aIIUCU

MAaTEMATUYCCKUX BLIpa)KeHI/Iﬁ u HpCI[HO)KeHI/Iﬁ

CocraBieHne OYKBEHHbBIX BbIpaKEHUN

BYKBGHHI)IG BBIPAXKCHUA U YHUCJIIOBBIC
IoACTaHOBKHU

bykBeHHbIE BBIpaXKEHHsI. 3HaUECHUE
OYKBEHHOTO BBIPQ)KEHUS MPH 3a1aHHBIX
3HaYEHUSX OYKB

BYKBSHHBIC PaBCHCTBA, HAXOKICHHUC
HCHU3BCCTHOI'O KOMIIOHCHTA

BbykBeHHble BbIpaXeHUsl. 3HAUEHUE
OYKBEHHOTO BBIPa)KEHUS NPH 3a/1laHHBIX
3HaueHUsIX OYKB

byKkBeHHBIE paBEeHCTBA, HAXOXKICHUE
HEU3BECTHOTO KOMIIOHEHTA

BykBeHHbBIE BBIpaXKEHHSI. 3HAaUEHUE
OYKBEHHOTO BBIPQ)KEHUS IPH 3aIaHHBIX
3Ha4YeHUsX OYKB

[Tonstue popmynsl. Ilpencrasnenune

Dopmynbl 3aBUCHUMOCTH MEKy BETUYMHAMHU B BUJE
opmy
[Tonstue popmyinsl. Ilpencrasnenune
dopmybl 3aBUCHUMOCTH MEKy BETUYMHAMHU B BUJE

hopmy

Harmsnnas reomerpust.
@urypsl Ha IMIIOCKOCTH

YeTsIpEXYroJIbHUK, IIPUMEPHI
YETBIPEXYTOJILHUKOB

N300paxkeHne 4eThIPEXyTOIHHUKOB C
3aJJaHHBIMU CBOMCTBAMU

HepI/IMeTp " 1iomagb MHOT'OYT'OJIBHUKOB

Harnsannoe npencrasienue

[IpssMOyTONBHUK, KBaAPAT: CBOWCTBA CTOPOH,

YTJIOB, JuaroHaneu

CBolicTBa CTOPOH, YIJIOB, AMAarOHAJIEH
MPsIMOYTOJIBHUKA W KBaJpara




[TpstmoyronbHUK, KBaApaT: CBOMCTBA CTOPOH,

CBoiicTBa CTOpPOH, YIJIOB, JUAroHajen

3 YIJI0B, JUaroHajen IPSIMOYTOJIBHAKA U KBaJapaTa
4 M3mepenue yrinoB. Buabl TpeyrojbHUKOB Bubl TpEyroapHUKOB IO CTOPOHAM U yIVIAM 1
5 N3mepenue yriioB. Buasl TpeyrojJbHUKOB Buzb!l TpeyroJbHHUKOB IO CTOPOHAM U yriaMm 1
6 IlepuMeTp MHOIOYTOJIBHHUKA [IepuMeTp MHOIOYTOJIBHUKOB 1
7 IIepuMeTp MHOIOYTOJIBHHUKA [IepuMeTp MHOIOYTOJIBHUKOB 1
8 [Tnomanp Gurypsr IJIOIIA/{b MHOTOYT'OJIbHUKOB 1
9 [Tnomane purypsr TUIONIA/Ib MHOTOYTOJIbHUKOB 1
10 ®opmysibl IEpUMETpa U IJIOLIAAN ®dopmysa nepuMeTpa U IIoIau 1
IIPSIMOYTOJIBHHKA IPsIMOYTOJIBHHKA U KBaJpaTa
11 ®opmyIibl IEpUMETpa U IJIOLIaAN ®dopmysa nepuMeTpa U IIoIaIu 1
IIPSIMOYTOJIBHHUKA IPsIMOYTOJIBHHKA U KBaJpaTa
12 [Tpubnmx€HHOe 3MepeHue momanu Guryp Haxonxcnerue nepumerpa ni fromau !
MHOT'OYTOJIbHUKOB CJI0KHOM KOH(UTypauu
13 HpaKT"quCKaﬂ pabota o Teme "[lnomians [IpubnmxEHHOE U3MEPEHUE JJIUHBI 1
Kpyra OKPY’KHOCTH M ILIOIIAAHN KpyTa
Bubl TpeyroabHUKOB IO CTOPOHAM U yTJIaM 1
| Haxoxzaenue nepumerpa 1 Miowmaau
14 gOHgﬁh?;Bg)z[rpai?;z ii;groeﬂ];']') IPAKCHIA € MHOT'OYT'OJIbHUKOB CJI0HOW KOH(UTYpaluu
e ' P dopMya nepuMeTpa U IIomAIu
IPSIMOYTOJIBHUKA
[TonoxxurenpHblE U 1 [enble yncna [TonsTe nenoro yucia 1
OTpHIaTeNbHBIE YKCIIa 2 [enble uncna [TonsiTHe nenoro yucia 1
3 [enble uncna [TonsTHe nenoro yncia 1
4 Mopnyns uncia, reoMeTpudecKas Mopynp unciia, reOMEeTpuYeCcKast 1
MHTEPIPETALMS MOAYIIS VHTEpIpETaysl MOYJIsS
5 Mopnyns uncia, reoMeTpudecKas Mopynp unciia, reOMeTpuYeCcKast 1
MHTEPIPETALMS MOAYIIS VHTEpIpETALys MOIYJIsS
6 Monynp yncia, reoMeTpudecKas Monyinb yncna, reoMeTpudecKas 1

WHTEpPIPETALMS MOTYJIS

VWHTEpIpETaus MOILYIIS




MOHYHB qucia, recoMCTpruiCCKais

MOII}’JIB qucia, rcoMCTpHUICCKasa

7
MHTEPIPETALMS MOAYIIS UHTEPIPETALNS MOAYJIS
8 Monyib yKcia, reoMeTpu4ecKas Mopynp 4nciia, reOMEeTpUYeCcKast
MHTEPIPETALMS MOAYIIS MHTEPIPETALNS MOAYJIS
9 YuciioBbIE IPOMEKYTKH YucnoBble IPOMEKYTKH
[loHsATHE ONOKUTEIBHOIO U
10 | IlonoxwuTenbHBIE U OTPULATEIBHBIC YUCIIA OTPULIATEIILHOIO YUCIIA, IPOTUBOIMOJIOKHBIE
qucia
[ToHsATHE TONOKUTEIBHOTO U
11 | IlonoxwuTenbHbIE U OTPULIATEIbHBIC YUCIIA OTPULATEIIBHOIO YMCIIA, IPOTUBONOIOKHBIE
qucia
CpaBHeHue nenbix uncen CpaBHEHME
CpaBHEeHUE MOJIOKUTENIBHBIX U OTPULIATEIbHBIX
12 IIOJIOKUTENBHBIX U OTPULATENIBHBIX YHCET
quces
13 CpaBHeHUE MOJIOKUTENBbHBIX U OTpULaTeNbHbIX | CpaBHeHuE 1enbiX yncena CpaBHEHHE
quCell II0JIO’KUTENBHBIX ¥ OTPULIATENIBHBIX YHCET
14 CpaBHeHUE MOJOKUTENbHBIX U OTpULaTeNbHbIX | CpaBHeHUE 1enbix yncen CpaBHEHHE
quCell II0JIO’KUTENBHBIX ¥ OTPULIATENIBHBIX YHCET
15 CpaBHeHUE MOJOKUTENbHBIX U OTpULaTeNbHbIX | CpaBHeHUE 1enbix yncen CpaBHEHHE
quCell IIOJIO’KUTENBHBIX ¥ OTPULATEIBHBIX YHCET
16 CpaBHeHUE MOJOKUTENbHBIX U OTpULaTeNbHbIX | CpaBHeHUE 1enbix yncen CpaBHEHHE
quCell IIOJIO’KUTENBHBIX ¥ OTPULATEIBHBIX YHCET
. CrnosxeHue ¥ BBIYUTAHNE TOJIOKUTENbHBIX U
Apudmernueckre 1eNUCTBUS C
OTPULATENIBHBIX YUCEN Y MHOXKEHHE U
17 | TNOJOKUTENBHBIMU U OTPULIATETLHBIMU
JIETICHUE TOJIOKUTENIBHBIX M OTPULIATEIBHBIX
YUCIaMHU
qucell
. CrnosxeHue ¥ BBIYMTAHNE NIOJIOKUTENBHBIX U
Apudmerndeckre IeHCTBUS C
OTPULATENIBHBIX YHCEN Y MHOXKEHHE U
18 | MOJOKHUTENBHBIMU U OTPULIATETLHBIMU

qucjaaMu

ACJICHUE TTOJOXKUTEIIbHBIX U OTPHUIATCIBHBIX
YHUCCJI




Apudmerndeckue A1eUCTBUS C

C0XCHHE U BBIUNTAHUEC TIOJI0KUTCIBHBIX U
OTpULATECIIBHBIX YHUCCIT VMHOXEHHE U

19 | TOJOKHUTENBHBIMH U OTPULIATEITLHBIMU
JIEJIEHUE TI0JIOKUTENBHBIX U OTPULIATEIbHBIX
qUCIaMU
qucen
. CrnosxeHue ¥ BBIYMTAHNE NIOJIOKUTENbHBIX U
Apudmernueckne 1eiHCTBHS C
OTPHLIATENIBHBIX YUCEN Y MHOKEHHUE U
20 | DHOJOXHUTEIbHBIMM U OTPULIATEIbHBIMU
JIEJIEHUE TI0JIOKUTENBHBIX U OTPULIATEIbHBIX
qucIaMu
qucen
. CrnosxeHue ¥ BBIYMTAHNE NIOJIOKUTENbHBIX U
Apudmernueckue 1eHCTBUS C
OTPULIATENILHBIX YUCEN Y MHOKEHHE U
21 | DHOJOXUTEIbHBIMH U OTPULIATEIIbHBIMU
JIEJIEHUE TIOJIOKUTENbHBIX U OTPULIATENbHBIX
qucIaMu
qucen
. CrnosxeHue ¥ BBIYMTAHNE TIOJIOKUTENbHBIX U
Apudmernueckue 1eiUCTBUS C
OTPUILIATENIbHBIX YUCEN Y MHOKEHHUE U
22 | TOJOXHUTEIbHBIMH U OTPULIATEIIbHBIMU
JIEJIEHUE TIOJIOKUTENbHBIX U OTPULATEIbHBIX
qucIaMu
qHCcell
. CrnosxeHue ¥ BBIYMTAHNE MOJIOKUTENbHBIX U
Apudmernueckue IeHCTBUS C
OTPULATENIBHBIX YHCEN Y MHOXKEHHE U
23 | NOJOXHUTEIbHBIMH U OTPULIATEbHBIMU
JIeJIEHNE TIOJIOKUTENBHBIX U OTPUIATEIbHBIX
YyHCIIaMu
qHCcell
. CrnosxeHue ¥ BBIYMTAHNE NIOJIOKUTENBHBIX U
Apudmernueckre 1eHCTBUS C
OTpPHULATENIbHBIX YHCEN Y MHOXKEHUE U
24 | TOJOXUTEIbHBIMH U OTPULIATETbHBIMU
JIEJIEHUE TIOJIOKUTENBHBIX U OTPULIATEIbHBIX
YyHCIIaMU
qucen
. CrnosxeHue ¥ BBIYMTAHNE NIOJIOKUTENBHBIX U
Apudmerndeckre IeHCTBUS C
OTpHULIATENbHBIX YHced Y MHOXKEHUE U
25 | TOJOXHUTEIbHBIMH U OTPULIATETbHBIMU
JIEJIEHUE TIOJIOKUTENBHBIX U OTPULIATEIbHBIX
YHCIIaMU
qucen
. CrnosxeHue ¥ BBIYMTAHNE NIOJIOKUTENBHBIX U
Apudmerndeckre IeHCTBUS C
OTpHULATENbHBIX YHced Y MHOKEHHE U
26 | TOJOXHUTEIbHBIMH U OTPULIATEbHBIMU

qucjaaMu

ACJICHUC MTOJIOKUTCIIbHBIX U OTPHULIATCIIbHBIX
YHCCJI




Apudmerndeckue A1eUCTBUS C

C0XCHHE U BBIUNTAHUEC TIOJI0KUTCIBHBIX U
OTpULATECIIBHBIX YHUCCIT VMHOXEHHE U

27 | TOJOXHUTEIHHBIMH U OTPULIATEILHBIMU
JIEJIEHUE TI0JIOKUTENBHBIX U OTPULIATEIbHBIX
qUCIaMU
qucen
. CrnosxeHue ¥ BBIYMTAHNE NIOJIOKUTENbHBIX U
Apudmernueckue 1eHCTBHS C
OTPHLIATENIBHBIX YUCEN Y MHOKEHHUE U
28 | NOJOXHUTEIbHBIMH U OTPULIATEIbHBIMU
JIEJIEHUE TI0JIOKUTENBHBIX U OTPULIATEIbHBIX
qucIaMu
qucen
. CrnosxeHue ¥ BBIYUTAHUE MOJIOKUTEIbHBIX U
Apudmernueckue 1eHCTBUS C
OTPULIATENILHBIX YUCEN Y MHOKEHHE U
29 | NOJOXHUTEIbHBIMH U OTPULIATEIIbHBIMU
JIEJIEHUE TIOJIOKUTENbHBIX U OTPULIATENbHBIX
qucIaMu
qucen
. CrnosxeHue ¥ BBIYMTAHNE TIOJIOKUTENbHBIX U
Apudmernueckue 1eiUCTBUS C
OTPHLIATENIBHBIX YUCEN Y MHOKEHHE U
30 | MOJOKUTENBHBIMU U OTPULIATEIILHBIMU
JIEJIEHUE TIOJIOKUTENbHBIX U OTPULATEIbHBIX
qucIaMu
qHCcell
. CrnosxeHue ¥ BBIYMTAHNE MOJIOKUTENbHBIX U
Apudmernueckue IeHCTBUS C
OTPULATENIBHBIX YHCEN Y MHOXKEHHE U
31 | MOJOKUTENBHBIMU U OTPHULIATEILHBIMU
JIeJIEHNE TIOJIOKUTENBHBIX U OTPUIATEIbHBIX
YyHCIIaMu
qHCcell
. CrnosxeHue ¥ BBIYMTAHNE NIOJIOKUTENBHBIX U
Apudmernueckre 1eHCTBUS C
OTpPHULATENIbHBIX YHCEN Y MHOXKEHUE U
32 | MOJOKUTENBHBIMU U OTPHULIATEILHBIMU
JIEJIEHUE TIOJIOKUTENBHBIX U OTPULIATEIbHBIX
YyHCIIaMU
qucen
. CrnosxeHue ¥ BBIYMTAHNUE MOJIOKUTEIBHBIX U
Apudmerndeckre IeHCTBUS C
OTpHULIATENbHBIX YHced Y MHOXKEHUE U
33 | MOJOKXUTENBHBIMU U OTPHULIATEILHBIMU
JIEJIEHUE TIOJIOKUTENBHBIX U OTPULIATEIbHBIX
YHCIIaMU
qucen
. CrnosxeHue ¥ BBIYMTAHNE NIOJIOKUTENBHBIX U
Apudmerndeckre IeHCTBUS C
OTpHULATENbHBIX YHced Y MHOKEHHE U
34 | MOMOKXUTENBHBIMU U OTPHULIATEILHBIMU

qucjaaMu

ACJICHUC MTOJIOKUTCIIbHBIX U OTPHULIATCIIBHBIX
YHCCJI




35

Apudmerndeckue I1eHCTBUS C
MOJIOKUTEIBHBIMHU U OTPUIIATEIIbHBIMU
qrcIaMu

C0XCHHE U BBIUUTAHUEC TOJI0KUTCIBHBIX U
OTpUIATCIIBHBIX YHUCCIT VMHOXEHHE U
ACJICHUC ITOJIOKUTCIIbHBIX 1 OTPHULIATCIIbHBIX
YHUCCII

36

Pemenue TeKCTOBBIX 3a71a4

[Ipumenenue npasui CiioxeHus U
BBIYMTAHUA TI0JIOKUTEIIBHBIX U
OTPULIATEIIBHBIX YMCET Y MHOKEHHUS U
JEJICHUS TI0JIOKUTEIIBHBIX U OTPULATEIbHBIX
4yyCell NPY PELICHUH 3a1a4

37

Pemenue TeKCTOBBIX 3a7a4

[Ipumenenue npasun Cl0XXKeHUS U
BBIYMTAHUS TIOJIOKUTEIIBHBIX U
OTpUIIATENILHBIX YKceT Y MHOXKECHHUS U
JIETICHUS TIOJIOKHUTEIIBHBIX M OTPUIATEIHHBIX
YyHUCeJl PU PEIICHUH 3a7a4

38

Perenne TeKCTOBBIX 337124

[Ipumenenue npasun ClioxxeHus u
BBIYMTAHUA TIOJIOKUTEIIBHBIX U
OTPULIATEIIBHBIX YMCET Y MHOKEHHUS U
JEJICHUS TIOJIOKUTEIIBHBIX U OTPULATEIBHBIX
YHCell NPU PEIICHUH 3a1a4

39

Pelienne TeKCTOBBIX 3a7a4

[Ipumenenue npasui CllokeHUs U
BBIYUTAHUS TTOJIOKHUTEIHHBIX U
OTPULATENBHBIX YUCET Y MHOXKECHHUS U
JIEJIEHUS TTOJIOKUTEIBHBIX U OTPUIIATENIbHBIX
4KCeJl IPU PELICHUU 3a1a4

40

Konrponbnas padora no remam "bykBeHHBIE
BbIpaxkeHus. [lonoxurensHbie u
OTpHULATENIbHbIE yncia"

CpaBHCHI/Ie OCIIBIX YHUCET

CpaBHeHI/Ie IIOJIOKUTCIIbHBIX U
OTPULATCIIBHBIX YHUCCIT

Mopynp uncia




[IpencraBnenue qaHHBIX

[IpsimoyronbHas cucTeMa KOOpAMHAT Ha

[IpsimoyronbHas cucreMa KOOpAMHAT Ha

1
IJIOCKOCTH IUIOCKOCTH
KoopauHaThl TOYKM Ha IIIOCKOCTH: abcuucca 1
2 KoopauHatel TOYKM Ha MJIOCKOCTH, abciiucca | ¥ OPAMHATA TOYKH
opAnHaTa I/Iso6pa>1<eHI/Ie TOYKHM I10 3aJJaHHBIM
KOOpJAUHaTam
3 CronbuaTpie U KPYrOBbIEC JHArPaMMbl Crosib4atble ¥ KpyroBble JuarpamMmbl 1
N300pakeHne KpyroBoil 1uarpaMMsl 1o 1
4 [TpakTuueckas padota mo Teme "IlocTpoeHue JHCJIOBBIM JAHHEIM
auarpamMm” N300paxkeHue cToI04aTON AUarpaMmel o
YHCJIOBBIM JAHHBIM
Pemienue TeKCTOBBIX 3aj1a4, COAECPKAIIMX CocrapieHue TadauIbI 1
5 JTaHHbIE, IPE/ICTAaBICHHbIEC B Ta0IMLIAaX U HA Vi3BrieucHue HH(OPMAIHH U3 TAG/HIIBI
Juarpammax
Pentenne TeKCTOBBIX 3aa4, COACpIKaInX CocraBnenue Ttab JINIIbI 1
HHBIE, I TaBJICHHbIE B TaOJIUIAX U H
6 JAHHEIS, IPE/ICTABTCHHRIE B Ta0HIIA a W3Bnedenune nupopmay u3 TaOauLbl
Juarpammax
Harmsnnas reomerpus. [IpstmoyronbHbBIN Napauienenumnen, Kyo, [Tonsatus [IpAMOyTronabpHBII NapauiesIeuIen, 1
Durypsl B IpoCTPaHCTBE 1 Ipu3Ma, MUpaMuaa, KOHYC, HWIMHID, 1ap U KyO, mpu3Ma, nupaMmua, KOHyC, HUIHHAP,
chepa map u cepa
[TpssMoyronbHBIM napasuienenunen, Kyo, ITousatus IIpAMOyroabHbIN HapaielenuIen, 1
2 npu3Ma, NupamMuaa, KOHyc, WIMHID, Iap U KyO, Ipu3Ma, n1upamMujia, KOHyC, HUIHHID,
chepa map u chepa
3 N300paxeHne npocTpaHCTBEHHBIX (PUTYp N3006paxkeHne npocTpaHCTBEHHBIX (pUryp 1
4 N300paskeHre NpoCTpaHCTBEHHBIX (UTYp N3006paskeHne MpOCTPaHCTBEHHBIX (GUTYD 1
5 [Tpumeps! pa3BEPTOK MHOTOTPaHHUKOB, [Ipumeps! pa3BEPTOK MHOTOIPAHHUKOB, 1
LIWIMH]IpA U KOHYyca LMJIMHpA U KOHYyca
1
5 [IpakTrueckas padota mo Teme "Co3znanue Cosnanne MoieN POCTPAHCTBEHHBIX

MoJieNiel MPOCTPAaHCTBEHHBIX (uryp"

¢uryp (u3 Oymaru, IpoOBOJIOKH, INTACTUIIMHA
1 7p.)




Brruncienue 00EMOB TEII, COCTaBIEHHBIX U3
KyOOB, MapasuielIeIuIe/I0B

Pa3BépTku nupamMuabl, NPU3MBbI, HUIUHAPA,
KOHyca

®dopmysna 00bEMa IPSIMOYTOJIBHOTIO
napajenenunena u Kkyoa

N300paskeHue nupaMuipl, IPU3MBbI,
WIHH]PA, KOHYCa, 11apa, chepsr
[Mupamuaa, npusmMa, HUIHHAP, KOHYC, MIap,
chepa

[TonsiTHe 00BEMa; €MHULIBI U3MEPEHUs 00bEMA

[Tnomane MoBepxXHOCTU U 0OBEM
IPSIMOYTOJILHOTO TIapasiesienurneia u Kyoa

[Tonsarue o6béma. Enunuis uamepeHus
00bEMa

O0BEM IPSIMOYTOILHOTO TIapaJUIeIenuInea 1
KyOa

O0BEM MPAMOYTOIBHOTO TIapaJUIeNenUIe1a,
KyOa, popMysel 00bEMa

[Tnomans MoBepXHOCTH U 00BEM
HIPSIMOYTOJIBHOTO MapajulesenuIeaa u Kkyoa

[Tonsitre 06béMa. Ennnuiiel nsmepenus
00béMa

dopmya 00bEM MPSIMOYTOIBHOTO
napajuienenumnena u Kkyoa

O0BEM TIPAMOYTOIBHOTO TTapaJUIe/IeHIIe/a,
KyOa, popmyiiel 00bEMa

[Tmomaae MOBEPXHOCTH U 0O0BEM
MPSMOYTOJIBHOTO TIapaJuieNienuneaa u Kkyba

[Honsatue o6béma. Enunuiisl uamepeHus
00bEMa




dopmyina 00bEM NPAMOYTOIBLHOTO
napaJulesienuneaa u Kyoa

[ToBTOpeHmE, 06001IECHNE,
cUcTeMaTH3alIus

HOBTOpeHI/Ie OCHOBHBEIX ITOHATHH B METOJ0B

HOBTOpeHI/IC OCHOBHBIX ITOHATHH U MCTOAOB

1 KypcoB 5 1 6 Kj1accoB, 00001IeHe U KypcoB 5 1 6 KJ1accoB, 0000IIeHHE U

cucTeMaTH3amnus 3HaHuH CHCTEeMaTH3alus 3HaHUH

IToBTOpEHKE OCHOBHBIX MOHATUI U METOJIOB [ToBTOpEHNE OCHOBHBIX MOHATUIA U METOJIOB
2 KypcoB 5 u 6 Ki1accoB, 00001IeHNEe U KypcoB 5 u 6 kiiaccoB, 000011eHNEe U

cucTeMaTHu3aIus 3HaHui cUCTeMaTH3aIns 3HaHUH

[ToBTOpEHME OCHOBHBIX MOHATUNA U METOJIOB [ToBTOpEHME OCHOBHBIX MOHATHUIA U METOJIOB
3 KypcoB 5 1 6 KJIaccoB, 0000IICHNE U KypcoB 5 U 6 KJIaccoB, 0000IICHNE U

cUcTeMaTH3amnus 3HaHuH CHCTEeMaTH3alus 3HaHUH

IToBTOpEHKE OCHOBHBIX MOHATUI U METOJIOB [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJIOB
4 KypcoB 5 u 6 Kki1accoB, 000011eHNEe U KypcoB 5 u 6 kilaccoB, 000011eHNEe U

cucTeMaTu3aIus 3HaHui cUCTeMaTH3aIns 3HaHUH

IToBTOpEHKE OCHOBHBIX MOHATUI U METOJIOB [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJIOB
5 KypcoB 5 U 6 Ki1accoB, 0000IIeHNEe U KypcoB 5 U 6 kiiaccoB, 000011IeHNEe U

cucTeMaTHu3aIus 3HaHui cucTeMaTu3aIys 3HaHUN

[ToBTOpEHNE OCHOBHBIX MOHATHI U METOJOB [ToBTOpEHNE OCHOBHBIX MOHITHI U METOJOB
6 KYpCOB 5 1 6 Ki1accoB, 00001eHne u KypcoB 5 u 6 kjaccoB, 00o01eH1e u

CHCTEMaTH3alus 3HaHUH CHCTEeMaTH3alus 3HaHUH

IToBTOpEHKE OCHOBHBIX MOHATUN U METOJIOB [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJIOB
7 KypcoB 5 U 6 Ki1accoB, 0000IIeHNEe U KypcoB 5 U 6 kiilaccoB, 000011IeHNEe U

cucTeMaTHu3aIus 3HaHui cucTeMaTu3aIys 3HaHUN

[ToBTOpEHNE OCHOBHBIX MOHATUI U METOJOB [ToBTOpEHNE OCHOBHBIX MOHITHI U METOJOB
8 KypCOB 5 1 6 KiaccoB, 00001eHne u KypcoB 5 u 6 KiaccoB, 00o01eHne u

CHCTEeMAaTU3alMs 3HaHUI CHCTEeMaTH3alus 3HaHUH

[ToBTOpEHKE OCHOBHBIX MOHATUI U METOJIOB [ToBTOpEHME OCHOBHBIX MOHSATHUI U METOI0B
9 KypcoB 5 1 6 Kj1accoB, 000011eHe U KypcoB 5 1 6 Kj1accoB, 000011eHIe U

cUCTeMaTH3aIns 3HaHui cUcTeMaTH3aIus 3HaHUH

[ToBTOpEHNE OCHOBHBIX MOHATHI U METOJOB [ToBTOpEHNE OCHOBHBIX MOHITHI U METOJIOB
10 | Kypcos 5 u 6 xIaccoB, 0000IIeHNE U KypcoB 5 1 6 KjaccoB, 00001IeHne u

cucreMaTH3anus 3HaHuil / Beepoccuiickas
poBepoyHas paboTa

cHCTeMaTHu3alus 3HaHu!




HroroBast koHTpoIbHAs paboTa /

Haxosxnenue nepumMerpa u mioniaau
MHOTOYTOJIbHUKOB CII0)KHON KOH(PUTypaluu

CpaBHeHue U ynopsiiounuBaHue 1pooeit

Apudmerndeckue T1eUCTBUS C

11 N OOBIKHOBEHHBIMU U JICCATUIHBIMU APOOSIMH
Bcepoccuiickas mpoepouHas pabota
[TonoxxurenpHbIE U OTPUIATEIHHBIC YUCITIA
C0KCHHE U BBIUUTAHUE TOJI0KUTEIIBHBIX 1
OTPHUIATEIbHBIX YUCET
[ToBTOpEHKE OCHOBHBIX MOHATUI U METOJIOB [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJIOB
12 KypcoB 5 u 6 Kj1accoB, 00001IeHNEe U KypcoB 5 u 6 kiiaccoB, 000011eHNEe U
cucTeMaTu3aIus 3HaHui cUCTeMaTH3aIns 3HaHUH
[ToBTOpEHKME OCHOBHBIX MOHATUNA U METOJIOB [ToBTOpEHME OCHOBHBIX MOHATHUIA U METOJIOB
13 | kypcoB 5 u 6 k1accoB, 0000IICHUE U KypcoB 5 u 6 kjaccoB, 00o01eHre u
CHCTEMAaTU3alMs 3HaHUH CHCTEMaTH3alNsl 3HaHHUI
IToBTOpEHKE OCHOBHBIX MOHATUI U METOJIOB [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJIOB
14 | kypcoB 5 u 6 k1accoB, 0000IIeHHE U KypcoB 5 U 6 kiilaccoB, 000011IeHNEe U
cucTeMaTHu3aIus 3HaHui cucTeMaTu3aIys 3HaHUN
[ToBTOpEHNE OCHOBHBIX MOHATHI U METOJOB [ToBTOpEHNE OCHOBHBIX MOHITHI U METOJOB
15 | xypcoB 5 u 6 kiaccoB, 0000IIEHNE U KypcoB 5 u 6 kiaccoB, 00o01eHre u
CHCTEMAaTU3alusl 3HaHU! CHCTEMaTH3alNsl 3HaHHUI
[ToBTOpEHNE OCHOBHBIX MOHATHI U METOJOB [ToBTOpEHNE OCHOBHBIX MOHATHI U METOZOB
16 | kypcoB 5 u 6 k1accoB, 0000IICHUE U KypcoB 5 u 6 KiaccoB, 00o01eHne u
CHCTEeMAaTU3alMs 3HaHUI CHCTEMAaTH3alMs 3HaHUH
[ToBTOpEHKE OCHOBHBIX MOHATUI U METOJIOB [ToBTOpEHNE OCHOBHBIX MOHSATUI U METOJIOB
17 | xypcoB 5 u 6 kiaccoB, 06001IeHNE U KypcoB 5 1 6 Kj1accoB, 000011IeHIE U
cUCTeMaTH3aIus 3HaHui CUCTEeMAaTH3aIus 3HaHWI
[ToBTOpEHNE OCHOBHBIX MOHATHI U METOJOB [ToBTOpEHNE OCHOBHBIX MOHSTHI U METOJOB
18 | kypcoB 5 u 6 k1accoB, 0000IICHUE U KypcoB 5 u 6 KjaccoB, 00o01eHne n

CHCTeMaTHU3alus 3HaHUH

CHCTeMaTHu3alus 3HaHu!




IToBTOpEHKE OCHOBHBIX MOHATUI U METOJIOB

[ToBTOpEHNE OCHOBHBIX MOHATUIA U METOJIOB

19 | xypcoB 5 u 6 kiaccoB, 0000IIEHUE U KYpCOB 5 1 6 Ki1accoB, 00001eHre u
CHCTEeMaTU3als 3HaAHUI CHUCTEeMaTU3alus 3HaHHUI
[ToBTOpEHNE OCHOBHBIX MTOHIATUH H METOIOB [ToBTOpEHNE OCHOBHBIX MOHITUN ¥ METOJIOB
20 | kypcoB 5 u 6 KiaccoB, 0000IEeHNE U KypcoB 5 1 6 Kj1accoB, 00001IeHIe U

CHUCTEMaTu3anusa 3HAHHI

cucreMarusanuia 3HAHUMN




MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHHMSA OCHOBHOM OBPA30OBATEJIBHOM

INPOI'PAMMBI
S KUIACC
Kon . .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHNSI OCHOBHOI 00pa30BaTe/IbHOM IPOrpaMMbl OCHOBHOI'O
MPOBEPIEMOTO 0011€ero0 00pa3oBaHuA
pe3yabTrara
1 Yucna v BIYMCIECHUS
n [ToHumMaTh M NPaBWIBHO YHOTPEONATH TEPMHUHBI, CBA3aHHBIE C HATypaJlbHbIMU YHMCIaMH, OOBIKHOBEHHBIMH U
' NECATUIHBIMH JPOOSIMHU
19 CpaBHHBATh U YIOPSIOYUBATh HATYpAIbHBIC YHCIIA, CPABHUBATh B MPOCTEUIIMX CIIydasiX OOBIKHOBEHHBIE IPOOH,
' JeCATUYHbIE TPpooU
13 CoOTHOCUTh TOYKY Ha KOOPAMHATHOW (YUCIOBOM) MpPSIMOM C COOTBETCTBYIOUIMM € YHCIOM M M300paxkaTh
' HaTypaJIbHbIE YUCJIa TOUKaMH Ha KOOPJAMHATHOHN (YMCIIOBOI) MpsiMOii
14 BoinonusaTe apupmMeTnueckue NeUCTBUS ¢ HATYpaJbHBIMU YMCIAMH, C OOBIKHOBEHHBIMHM APOOSIMU B IPOCTEHIINX
' CIIyJasx
1.5 BoinonHATe IpOBEpKY, MPUKUAKY PE3yJbTaTa BBIYUCICHUN
1.6 OxkpyrisaTh HaTypajibHbIE YKCIA
2 Pemenne TekcTOBBIX 3ama4
91 PemaTh TekcToBbIe 32124 apu(METHUECKHM CITIOCOOOM U C MTOMOIIBI0 OPTraHU30BAaHHOTO KOHEUHOTO 1epedopa Beex
' BO3MO>KHBIX BApUAHTOB




PemnraTs 3a1a4yu, CoacCpKalue 3aBHCHMOCTH, CBA3BIBAIOIIUE BEJIWYHHBI: CKOPOCTb, BPEMsA, PACCTOAHHUE, IICHA,

22 KOJIHUYECTBO, CTOUMOCTD

2.3 Hcronb30BaTh KpaTKue 3alUCH, CXEMBbI, TA0IUIbI, 0003HAYCHHS TIPU PEIICHUH 33129

24 [Tonp30BaThCsl OCHOBHBIMM €IMHUIIAMH U3MEPEHHUS: IIEHbI, MACChI, PACCTOSIHUS, BPDEMEHU, CKOPOCTH, BBIPAXKATH OJTHU
' €JIMHUIIbI BEJIMYMHBI YePE3 APYyrue

25 W3Biekarh, aHAIM3UPOBATh, OIICHUBATH WH(POPMAIUIO, TPEJCTABICHHYIO B TaOJMIlE, HA CTOJNOYATON Juarpamme,
' MHTEPNPETUPOBATH MIPEJACTABICHHBIC IAHHBIC, UCII0JIb30BAaTh JaHHBIE IIPU PEIICHUH 3a7a4

3 Harnsignast reomerpust

31 [lonb30BaTbcs r€OMETPUUECKUMU MOHATUSAMU: TOUKA, MPsAMas, OTPE30K, JIyd, YroJl, MHOTOYTOJIbHUK, OKPYKHOCTb,
' Kpyr

3.2 [TpuBOIUTE MpUMEPHI 00BEKTOB OKPYKAIOILIETO MUPaA, UMEIOIINX (OPMY U3yUYEHHBIX T€OMETPUIECKHUX (QUTYD

3.3 Hcnonp30BaTh TEPMUHOJIOTHUIO, CBA3AHHYIO C YIVIaMHU: BEPLIMHA CTOPOHA; ¢ MHOTOYTOJbHUKAMU: YIOJI, BEPIINHA,
' CTOPOHA, THaroHaJIb; C OKPYKHOCTBIO: paJInyC, TUAMETP, LIEHTP

34 N3o0paxaTh u3yuyeHHbIE TeOMETpUUECKUe (PUTYPHI HA HETMHOBAHHOM M KJIETYATON Oymare ¢ MOoMOIIbIO [UPKYIS U
' JIMHEUKHU

35 HaxomuTh 1UIMHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHUEM C ITOMOLIBIO JIMHEHMKH, CTPOUTh OTPE3KH 3aJaHHOU
' JUTUHBL;, CTPOUTH OKPYKHOCTb 33JJaHHOTO paJinyca

36 Hcnonp30BaTh CBOKMCTBA CTOPOH M YIJIOB MPSIMOYTOJIBHUKA, KBAJIpaTa JIJIsl UX MOCTPOEHUS], BBIYMCIICHUA TUIOIIAN U
' IepUMeETpa

37 Brruncnsate nepuMeTp M IUIOMIAAs KBapaTa, MPSIMOYTOIbHIKA, GUTYp, COCTABIEHHBIX U3 MPSIMOYTOJLHUKOB, B TOM

yucie Guryp, n300pakEHHBIX Ha KJIETUaToi Oymare




38 [Tonp30BaThbCsi OCHOBHBIMU METPUUYECKUMH €IMHUIAMH M3MEPEHUS JIMHBI, TJIOMIAAN; BbIpa)kaTb OJHU E€IUHHUIIbI
' BEJIMYUHBI Uuepe3 Apyrue
3.9 PacrioznaBate napasienenumnen, Kyo, HCIIOJIb30BaTh TEPMUHOJIOTHIO: BEpIINHA, peOpO, TpaHb, U3MEPEHUS; HAXOIUTh
' U3MEpEHUs Mapaienenumena, Kyoa
e Boruucnsate 00bE€M KyOa, mapasuienenurena mo 3aJaHHbIM HU3MEPEHHUSM, MOJb30BaThCs CAMHHUIIAMHU H3MEpPEHUs
' 00BEMa
3.11 Pemiate HecnoXxHbIE 3a/1a4U HA U3MEPEHUE FEOMETPUUYECKHUX BEJIMYUH B MIPAKTUYECKUX CUTYALUSIX
6 KJIACC
Koa . .
IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOI 00pa30oBaTe/ibHOI NPOrpaMMbl OCHOBHOT'O
HPOBEPIEMOTO 00111er0 00pa3oBaHuA
pe3yjabTara
1 Yucna 1 BEIYUCICHUS
11 3HaTh ¥ TOHUMATh TEPMHUHBI, CBSI3aHHBIE C PA3TMYHBIMUA BHIAMH YHUCEI U CITIOCOOAMM MX 3alUCH, IEPEXOAUTH (€CITu
' 9TO BO3MOXHO) OT OJTHOM (DOPMBI 3aMTUCH YKCa K IPYron
12 CpaBHUBATh U YINOPSIOYMBATH IIENIbIE YUCIA, OOBIKHOBEHHBIC U JACCATUYHBIC TPOOH, CPAaBHUBATH YHCIA OJHOTO H
' Pa3HbIX 3HAKOB
13 BrimonHsATe, coyeTass yCTHbIE M MHCbMEHHBIE MPUEMBI, apu(MeTHYecKue ACUCTBUS C HATYypaIbHBIMU M ILIETBIMU
YHClIaMH, OOBIKHOBEHHBIMH U JECITUYHBIMU JPOOSIMH, TTOJIOKUTETHHBIMU U OTPHUIIATEILHBIMU YHCIIAMHU
14 BrruncasTe 3HaYeHUs1 YUCIOBBIX BBIPAKEHUM, BHITIOJIHITH IPUKHUIKY U OLIEHKY Pe3yJIbTaTa BEIYMCIICHH, BHITIOJIHATD
' npeoOpa30BaHMsI YUCITOBBIX BRIPAKEHHI HA OCHOBE CBOMCTB apu()METHUECKUX JIEUCTBHI
15 OKpyTJISTH LIeTbIe YHCTIa U IECATUYHBIE IPOOH, HAXOIUTh MPUOIIKEHUS YUCE




COOTHOCHTD TOYKY Ha KOOpHHHaTHOﬁ HpﬂMOfI C COOTBETCTBYHOIIHUM el YHCIIOM U I/1306pa)KaTI) Yyucjia TOYKaMM Ha

16 KOOPAMHATHOW MPSIMOM, HAXOAUTh MOAYJIb YUCIIA

1.7 COOTHOCUTH TOUKY B IIPSIMOYTOJIbHON CUCTEME KOOPJAMHAT C KOOpAMHATAMM 3TOM TOUKH

1.8 OKpyTJITh LIeTIbIe YHCTIa U IECATUUHBIE IPOOU, HAXOIUTh NPUOIHKEHUS YnCe
2 YuciioBbie 1 OYKBEHHBIC BBIPAXKEHUS

91 [Tonnmate ¥ ymnoTpeONisiTh TEPMHUHBI, CBS3aHHBIE C 3alKCHIO CTEMEHH YMCIa, HAXOMUTh KBaApaT U KyO dmcia,
' BBIYMCIIATh 3HAYEHUS YUCIIOBBIX BBIPAXKEHUM, COJIEPKAILNUX CTEIIEHU

2.2 [Tonb30oBaTbcs NpU3HAKaMU JETMMOCTH, PACKIIabIBaTh HATypalbHbIE YMCIIA HA POCThIE MHOKUTEIN

2.3 [Tonb30BaThCs MacITabOM, COCTABISATH MIPONOPIIUN ¥ OTHOLICHHS

04 Hcnonb30BaThk OYKBBI Ui 0003HAYCHHS YHCEIT TIPU 3alTUCH MAaTEMAaTUYECKUX BBIPAXKCHHM, COCTABISATh OYKBEHHBIC
' BbIpaXeHUS U (POPMYJIbI, HAXOAUTH 3HAYEHUSI OYKBEHHBIX BBIPAKEHUI

2.5 Haxonuth HEM3BECTHBI KOMIIOHEHT PABEHCTBA
3 Pemenue TekCTOBBIX 3a1a4

3.1 Pemate MHOTOIIIarOBBIE TEKCTOBBIC 33/1a4M apU(PMETHUUECKUM CTIOCOOOM

3.2 Pemiate 3agaun, CBsI3aHHbBIE C OTHOLLIEHUEM, ITPONIOPIUOHAIBHOCTHIO BEJIMYHH, IPOLEHTAMH, PEIIaTh TPU OCHOBHBIE
' 3a/1aud Ha JpOOU U TIPOIIEHTHI

Pematps 3anmaum, conepskaiive 3aBUCHMOCTH, CBS3bIBAIOIIME BEIMYHMHBI: CKOPOCTb, BPEMs, PACCTOSHUE, LEHY,
3.3 KOJIMYECTBO, CTOMMOCTb, MPOU3BOAUTEIBHOCTh, BpeMs, 00bEM pabOThI, MCHONB3YS apupMeTHUYecKue IercTBUS,
OIIEHKY, MPUKHUKY; TI0JIb30BaThCSl €AMHUIIAMU U3MEPEHUSI COOTBETCTBYIOIIUX BETUYNH

3.4 CoctaBnsTh OyKBEHHBIE BbIPaXEHHUS 110 YCIOBUIO 3a7a4u

35 W3pnekars uH(OpMAaIMIo, NpeACTaBIEHHYI0 B TaOiMIaX, HAa JIMHEMHOM, cTonOuYaToil WM KpyroBoW auarpammax,
' WHTEPIIPETUPOBATH NPEICTABIICHHBIC JAHHBIE, UCTIOIB30BaTh JAaHHBIC MPU PEIICHUH 33124

3.6 [IpeacraBmsiTe HHGOPMAITHIO C TTOMOIIBIO TAOIUII, IMHEHHON 1 CTOJIOYATON TUarpaMm




Hal".]'[f[I[HaH reoMETpHs

[TpuBoaUTH IpUMEPHI 0OBEKTOB OKPYXKAIOIIETO MHpa, UMEIOMINX (OPMY U3YUYEHHBIX F€OMETPHUUYECKUX IUIOCKUX U

41 IPOCTPAHCTBEHHBIX (PUTYp, IPUMEPHI PABHBIX U CHMMETPUYHBIX (QUTYP
42 N300pakaTb ¢ HOMOIIBIO LUPKYIIS, JTUHEUKH, TPAHCIIOPTHPA Ha HEIMHOBAHHOW M KJIEeT4aToOW Oymare M3y4yeHHbIE
' IUIOCKHE TeOMETPUIECKUEe GUTYphI U KOH(PUTYpALIUU, CHMMETPUYHBIE (PUTYPHI
43 [Tonp30BaThcss T€OMETPUUYECKUMM IMOHATUSAMH: PaBEHCTBO (DUIyp, CUMMETPHsI; HCHOJIb30BATh TEPMHUHOJIOIHIO,
' CBSI3aHHYIO C CUMMETpHUEN: OCh CUMMETPUH, LIECHTP CUMMETPUU
HaxoauTe BeIMYMHBI YIJIIOB M3MEPEHHEM C IOMOINBIO TPAHCIOPTUPA, CTPOUTH YIJIbI 3aJaHHOW BEJIMYUHBI,
4.4 IIOJIB30BaTbCA IIPUM PELICHUM 3a1ad IpajyCHOM MEpOM YIJIOB, pacllO3HABaTh HAa YEPTEKAX OCTPBIM, INPSMOH,
Pa3BEPHYTHIM U TYIOU YIJIbI
45 BoruncnsaTe JuiMHYy IOMaHOW, IEPUMETP MHOTOYTOJIbHHUKA, MOJIb30BaTHCS €IMHULIAMU U3MEPEHMS ITIMHBI, BBIPAXKaTh
' OJIHU €MHULIBI U3MEPEHUS JJINHBI YEPE3 IpYyTrue
46 Haxoauts, nCnosnp3ys 4epTEKHbIE NHCTPYMEHTBI, PACCTOSHUSA: MEXAY IBYMsI TOUKaMHU, OT TOYKH /10 NPSMOH, JUINHY
' IIyTH HAa KBAaJPAaTHOM CETKE
Bbruucnate miomaab GUryp, COCTaBICHHBIX U3 MPSMOYTOJIbHUKOB, HCIOIb30BAaTh pa30UeHUe Ha MPSIMOYTOJIbHUKH,
4.7 Ha paBHble (DUTYpBI, JOCTpauBaHUE 0 NPSMOYTOJBHUKA, IOJIb30BAaTbC OCHOBHBIMHM E€IMHULIAMHM H3MEPEHUs
IUIOUIA/IM, BBIpAXXaTh OJHU €AMHMIIBI U3MEPEHHUSI IJIOLIAAN Yepe3 Apyrue
48 Pacno3naBate Ha MOAETAX U U300paXKEHUAX MUPAMULY, KOHYC, LIMIMHJP, UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA,
' pebpo, rpaHb, OCHOBAaHHE, Pa3BEPTKA
4.9 N300paxaTh Ha KJIeT4aToil Oymare mpsMOYyToJIbHBIN Mapaenenumnes
410 Boraucnare 06bEM IpSAMOYTONBHOTO Hapaienenunena, Kyoa, mojap30BaThCsi OCHOBHBIMU €IMHUIIAMHU M3MEpPEHHUS
' 006BEMa
411 Pemath Hec0XHBIE 3a/]aul HAa HAX0K/IEHUE T€OMETPUUYECKUX BETMYMH B MIPAKTUUECKUX CUTYaIUIX




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

5 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 HarypanbHble uncia u Hylb
11 HarypanbHoe umcno. Psa narypanbnbix uncen. Yucno 0. M3obpaxeHue
' HATypaJbHBIX YMCE] TOYKAMH Ha KOOPAUHATHOM (YUCIOBON) IPSMOi
19 ITosuunonnas cucrema cuucieHus. Pumckas Hymepauus. [lecarnunas
' CHUCTEMA CUUCIICHUS
13 CpaBHEHHME HATYpAJIbHBIX YMCEJ, CPABHEHHUE HATYpaJbHbIX YUCEN C HYIEM.
' OxpyrieHne HaTypalbHbIX YUCEIl
CnoxeHue, BBIUMTAHME, YMHOXXEHHME U JIEJICHHE HaTypalbHbIX YHCEIL.
14 CBOWCTBO HYJISI IPY CJIOXKEHUH, CBOMCTBA HYJISI M €IMHULIBI IPU YMHOXKEHHH.
' [lepemecTuTennbHOE M COYETATENILHOE CBOICTBA (3aKOHBI) CIOXKEHUS U
YMHOEHUS, PacpeIeUTEIbHOE CBOMCTBO (3aKOH) YMHOXEHUS
L5 Hcnonb3oBanue OykB A 0003HAUEHUS HEM3BECTHOTO KOMIIOHEHTa H
' 3aMMcH CBOMCTB apu(MeTHYECKUX JeHCTBUI
Jlenurenu M KpaTHbIE YHCIIA, Pa3loXKeHHE Ha MHouTenu. [Ipocteie u
1.6 coctaBHble uucia. [IpusHaku nenmmoctu Ha 2, 5, 10, 3, 9. Jlenenne ¢
OCTaTKOM
17 Crenenp C¢ HaTypaJbHBIM IIOKAa3aTEJIEM. 3alUCh YHCIA B BHUJE CYMMBI
' pa3psAAHBIX CIaraeMbIxX
YucroBoe BbIpakeHHE. BpIUMCIIEHWE 3HAY€HUN YUCIIOBBIX BBIPAXKECHMI,
18 NOPSOK BBINOJIHEHMST JelcTBUN. Mcnonp30BaHME NPU  BBIYUCIECHUSAX
' MEPEMECTUTENBHOIO U COYETATEJIbHOIO CBOMCTB (3aKOHOB) CIIOXKEHHS U
YMHOX€EHUS, paCIPEAEIUTEILHOTO CBOMCTBA YMHOKEHHUS
2 Hpobu
[IpencraBnenne o Jpobu Kak cmocoOe 3amucH  YacTH  BEIMYUHBIL.
OO6bikHOBeHHbIE 1pobu. [IpaBunbHBIE U HeMpaBWIIbHbBIE ApoOu. CMeltaHHast
2.1 IpoOb, TpeACTaBICHUE CMEIIaHHOW APOOU B BHJE HENMPABUIBHON Ipodu U
BBIZICJICHHE I1IEJIOW YacTH YMCIia W3 HEMpaBWIbHOW npobu. M3o0pakeHue
npoOeit TouKaMy Ha YUCIIOBOM MPSMON




OcnoBHoe cBoiicTBO apodu. Cokparienue npobeid. IlpuBenenue npodu k

22 HOBOMY 3HameHareno. CpaBHeHHE IpoOeit
23 CrioxeHue ¥ BelYUTaHue Ipooei. YMHOKEHHUE U JICJICHHE Tpo0ei, B3aMMHO-
' oOparable 1podu. HaxoxkaeHne 4acTH Meoro U Meoro Mo ero 4acTu
Hecartuunas 3amuchk apobOeit. IlpencraBnenune AECATUYHON IpoOW B BHIE
24 0OBIKHOBEHHOM. M300paskeHre NeCATUYHBIX APOOEH TOYKaMU Ha YHCIOBOU
npsamoil. CpaBHEHHE IECATUUHBIX Ipo0Oeit
25 ApudmeTndeckne ACUCTBHS C JACCATUYHBIMU JpoOsimu. OxpyriieHue
' JIECATUYHBIX qpobeit
3 Peuienne TeKCTOBBIX 3a/1a4
3.1 Pemenue TeKCTOBBIX 3a/1a4 apuPMETHICCKHM CITIOCOOOM
3.9 Pemenne nornveckux 3amau. Pemenne 3amay nepedbopomM BCeX BO3ZMOMKHBIX
' BapHaHTOB. Mcnionp30Banue Npu peiieHu  3a1a4 TaOIHIl U CXeM
Pewienne 3amau, conxepkammx 3aBUCUMOCTH, CBS3BIBAIOLIME BEIUYHMHBI:
33 CKOPOCTb, BpeMsl, PacCTOsSHUE, IIeHY, KOJIMYECTBO, CTOUMOCTb. EIMHMIIBI
' U3MEpEHHS: Macchl, 00bEMa, 1IEHBI, PACCTOSHUS, BPEMEHHU, CKOpOCTH. CBS3b
MEXy €IUHULIAMH U3MEPEHUS KaKI0M BETUUHHBI
34 Pemienne ocHOBHBIX 3a/1a4 HA APOOH
3.5 [IpencraBienue JaHHBIX B BUJIE TAOJINII, CTOJIOYATHIX JUATPAMM
4 Harnsnnast reometpust
Harnsimaeie mpenctaBneHus o ¢urypax Ha IJIOCKOCTH: TOYKa, MpsiMas,
4.1 OTpPE30K, JIyd, yroj, JIOMaHas, MHOTOYTOJIbHUK, OKPYXHOCTb, KPYI. YTOIL
IIpsimoi, OCTPBIiA, TYIION U Pa3BEPHYTHIN YIIIbI
JnuHa oTpe3ka, METpUYECKHUE €UHULIBI ITUHBL. JIJIMHA TOMaHOW, TEPUMET]
4.2 MHOTOYTOJIbHUKA. VI3MepeHue ¥ TOCTpOEHHWE VIJIOB C TOMOIIBIO
TpaHCHOpTHUpA
43 Harnsgueie mpencraBieHus: o ¢urypax Ha MIOCKOCTH: MHOTOYTOJBHUK,
' MPSIMOYTOJIBHUK, KBaIPaT, TPEYTOJIBHUK; O PaBEHCTBE PUTYp
N3o0paxxenune ¢uryp, B TOM 4Yucie Ha kierdatoir Oymare. Iloctpoenue
44 KOHpUrypauuid M3 yacTeil NpsIMOil, OKPY)XKHOCTH Ha HEJIWHOBAHHOW W

kieryaTo Oymare. Mcmomp3oBaHWE€ CBOWCTB CTOPOH W YIJIOB

IIPSIMOYTOJILHYMKA, KBaJpaTa




4.5

[Imomane nDpsIMOYroJbHUKA W MHOTOYTOJIBHUKOB, COCTaBJICHHBIX U3
NPSIMOYTOJIBHUKOB, B TOM 4Hcie (Uryp, U300paxEHHBIX Ha KIIETYATOM

6yMare. EIII/IHI/II_IBI HU3MCPCHUM TUIOIAAn

4.6

Harnsannsie IIPEACTaBICHUS o] IIPOCTPAHCTBEHHBIX durypax:
IpSAMOYTOJIbHBIM Tapasiesnenunes, KyO0, MHororpaHHuku. V3oOpakeHue
IPOCTEHIINX MHOTOrpaHHUKOB. Pa3BEépTku Kyba M mapauienenunesa.
Co3nanue Mojiesnieit MHOTOIpaHHUKOB (U3 OyMaru, poBOJIOKH, IUIACTUIINHA

U IPYyTUX MaTepHaoB)

4.7

O0BEéM MPAMOYTOJIBHOTO Mapaienenuneaa, Kyoa. EnquHUIB u3zMepeHus

00BéMa

6 KJIACC

Kox

11

1.2

13

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

Hatypanbnble uncna

Apudmerndeckue IeHCTBHS ¢ MHOIO3HAYHBIMHM HAaTypaJbHBIMHM YHCIAMHU.
YucnoBble BBIPAKEHUS, MOPSIOK JEHCTBUM, HCIOIb30BAaHUE CKOOOK.
Hcrnonb3oBaHKe MIPU BBIYUCICHUAX IIEPEMECTUTEIBHOTO U COYETATEIBHOIO
CBOMCTB CJIOKE€HHsS W YMHOXEHHUSA, PpACIPEICIUTENBHOIO CBOWCTBA

YMHOKCHHUA
OprTJ'IeHI/Ie HATYpaJIbHBIX YHUCCII

I[eJ'II/ITCJ'II/I " KpaTHBIC 9H1CJIa, HaHOOJIbIINHA 06H_[I/II‘/’I ACINUTECIIb 1 HAUMCHBIICC

oOuiee kpatHoe. JleTMMOCTh CyMMBbI U IPOU3BEIEHUS

14

2.1

JleneHue ¢ ocTaTKOM

Hpobu

OOBIKHOBEHHAs1 Ap0oOb, OCHOBHOE CBOWCTBO JIPOOH, COKpalieHue ApoOer.

CpaBHEHHE U YIIOPSIOYMBAHUE IpOOEi

2.2

2.3

Pemenwne 3amad Ha HaX0XJICHHUEC YaCTH OT L CJIOro M Iejaoro 1mo €ro 4acTtu.

JpoOHoe 4nciIo Kak pe3ynbTaT JeIeHus

[IpencraBinenue naecATUUHOW ApoOM B BHIE OOBIKHOBEHHOW ApoOH u

BO3MOXHOCTD IMPECACTABICHUA OOBLIKHOBEHHOI leO6I/I B BUJIC )IGCS[TH‘IHOP'I

2.4

Hecsatuunbie npoOM U MeTpuueckas cucreMa Mmep. Apudmernyeckue
JNEHCTBUS M YHUCIIOBBIC BBIPAXKEHUS C OOBIKHOBEHHBIMH U JECATUYHBIMU

JIpOOsSMHU




OrtHomienue. JleneHue B JaHHOM OTHOMIEHWH. Macmral, MpOMOpPIHUSL.

& [TpuMeHeHue nponopLuii IpH pelIeHUH 3a1a4
[TonsaTue nponenrta. Boruncnenue npoueHTa oT BEIMYUHbI U BETUYUHBI 110
2.6 e¢ mpoueHTy. BrlpaxeHne MPOIEHTOB NECATHUYHBIMH JIpoOsimu. Pemienue
3ajJja4 Ha MPOLIEHThI. BbIpa)keHUe OTHOIIEHUS BEIMYMH B POLIEHTAX
3 [TonoxuTenbHbIC U OTPULIATEIIBHBIE YHCIIA
[TonoxurensHble U OTpHULIATENbHbIE YKcia. Llenbie yncna. Moayns uucna,
3.1 reoMeTpuyuecKasi HHTepIpeTanuss MOAyns 4ucia. M3o0paxkeHue yucena Ha
KOOpAWHATHOH npsiMoit. YncnoBele npoMeKyTku. CpaBHEHUE YUCeN
> Apudmernueckue IeUCTBUSA C IOJIOKUTEIBHBIMU W OTPHULATEIbHBIMU
' qHUCIaMU
[TpsmMoyronbHas cucTeMa KOOpJMHAT Ha II0CKOocTH. KoopAnHATh TOUKH Ha
3.3 IUIOCKOCTH, abcumcca W opauHata. [loctpoeHwe Touek W ¢Guryp Ha
KOOPJIMHATHOM MJI0CKOCTH
4 BykBeHHBIE BBIpaXKEHUS
[Ipumenenne OykB Ui 3alMCH  MaTEMaTHYECKUX BBIPAKEHUH U
41 npemioxkenuii. CpoiictBa apudpmernueckux aeiictBuil. bykBeHHBIE
' BBIPa)KEHUS U YMCIIOBBIE MTOJICTAHOBKU. byKBEHHbBIE PABEHCTBA, HAXOXKACHUE
HEM3BECTHOTO KOMITOHEHTA
45 ®opmynel, HopMyIIBI IEPUMETPa U TUIOINAAN MPSIMOYTOJIbHHUKA, KBAJIpaTa,
. 00BbEMa napasenenunea u Kyoa
5 Pemienue TekcTOBBIX 3a1a4
5.1 Pemenne TekcTOBBIX 3a71a4 apu(PMETUUECKIM CIIOCOOOM
5 5 Pemenue nornueckux 3angad. Pemenue 3agad nepedbopoM BCeX BO3MOMKHBIX
' BapHUaHTOB
Pemenue 3amau, cojepXamux 3aBUCHUMOCTH, CBSI3BIBAIOIIMX BEIUYHHBIL:
CKOpOCTh,  BpEMs, pacCTOSHWE, IIeHa, KOJIMYEeCTBO, CTOMMOCTH,
5.3 MPOU3BOIUTENEHOCTD, BpeMsi, 00bEM padoThl. EMUHMIIBI H3MEpEeHUs: Macchl,
CTOMMOCTH, PacCTOSHUS, BpPeMeHH, CKOpOcTH. CBs3b MEXIY €IUHHIIAMHU
U3MEPEHUs KaXK0W BEITMYHHbI
£ 4 Pemenue 3amad, CBA3aHHBIX C OTHOIIEHHEM, IPOMNOPIHOHATIBEHOCTHIO
' BEJIMYMH, IPOLIEHTaMH; PEILICHHE OCHOBHBIX 33Ja4 Ha JPOOU U MPOLIEHTHI
.- OneHka M NpUKUAKA, OKpyriaeHue pesyibrara. CocraBieHune OYKBEHHBIX

BBIPAKECHUM 10 YCIIOBUIO 3a7a4H.




HpeIICTaBJIeHI/Ie JaHHBIX C IIOMOIIBIO Ta6HI/IL[ U JuarpamMmm. Crobuateie

> quarpaMMsl. YTeHne KpyroBbIX AuarpamMmm
6 Harmnsiinas reomerpus
6.1 Touka, mpsmas, OTpPe30K, Jyd4, Yroji, JOMaHas, MHOTOYTOJIbHUK,
' YeTBIPEXYTOIbHUK, TPEYTOJIbHUK, OKPYKHOCTh, KPYT
6.2 B3auMHoe pacmonokeHue ABYX NPSAMBIX Ha IUIOCKOCTH, MapaulebHbIe
' psMble, IEPIEHIUKYIIPHbIC IPSIMbIE
6.3 M3MepeHue paccTOSHUI: MeXAy IABYMs TOYKaMHU, OT TOYKU JIO0 NPSIMOH,
' JUITMHA MapIIpyTa Ha KBAJAPATHOH ceTKe
6.4 W3mepeHue 1 NoCTpOSHHE YIJIOB C MOMOILBIO TPAHCIOPTHPA
65 Buzpsl TpeyroipHUKOB: OCTPOYTOJIbHBIHN, MPSAMOYTOJIbHBIN, TYIOYTOJbHBIH,
' paBHOOEIPEHHBIN, PABHOCTOPOHHUIA
6.6 YetpipéxyronpHuK. [IpSAMOYroIbHHK, KBaJpaT: HCIOJIH30BAHHUE CBOWCTB
' CTOPOH, YIJIOB, AWaroHanei
N300pakeHre reoMeTpu4ecKux (Uryp Ha HEIMHOBAaHHOM Oymare c
6.7 UCTIOJI30BAaHUEM  IUPKYISA, JIMHEWKH, YrOJbHHKA, TPAHCIIOPTHPA.
[Toctpoenus Ha kieT4aroil Gymare
6.8 ITepumeTp MHOIOYTOJIBHUKA
[Torsatne  mmom@anu  GUTYpHl,  €AMHUIBI  W3MEPEHUS  IUIOIIAIH.
6.9 [TpubnmxEéHHOE M3MepeHue iomaay Guryp, B TOM 4HMciie Ha KBaJApaTHON
CeTKe
6.10 [TpubnmxEHHOE N3MEPEHNE UTHHBI OKPY)KHOCTH, TUTOIIAIN KPyTa
6.11 Cummerpusi: LeHTpasibHas, oceBas U  3epkaibHasd. IloctpoeHue
' CUMMETPUYHBIX DUryp
Harnsinaele  mpencraBneHMss O TIPOCTPAHCTBEHHBIX  (urypax:
napajienenurnen, Ky, mpu3ma, mupaMua, KOHyC, MWIAHD, ap u cdepa.
6.12 N300pakeHre  MpOCTpaHCTBEHHBIX  ¢uryp. Ilpumepsl  pa3BEpTok
' MHOTOTPAaHHHWKOB,  [WiIHMHApa W  KoHyca. Co3manme  monenei
IPOCTPAHCTBEHHBIX (UTyp (U3 Oymaru, MPOBOJIOKH, TUIACTHIIMHA U IPYTUX
MaTepuasioB)
6.13 [Tonsitne 00BEMaA, equHUIIBI U3MEpeHHsT 00béMa. OOBEM TIPSIMOYTOIHHOTO

napaenenumnena, kyoa
















